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MOACHUNTENbBHAA SATINMCKA

MPYOPUTETHLIMW LLENSMN 00Yy4YeHNs MaTeMaTMKe B 5-6 Knaccax sABNAKTCS:

* MpoAo/KeHMe (POPMUPOBAHUA OCHOBHbLIX MaTeMaTUYeCKUX MOHATUIA
(uacno, BeNMuYMHa, reomeTpuyeckas  mrypa), ob6ecrneunBaroLLMX
MPEEMCTBEHHOCTb M MEPCMEKTUBHOCTbL MaTeMaTMYECKOro 06pa30BaHuS
06yyatoLLMXCS;

* pasBUTME  WHTENNEKTYalbHbIX M TBOPYECKMX  CMOCOGHOCTEN
0byyalolumMxcsl,  Mo3HaBaTe/lbHOM  aKTMBHOCTW,  WUCCNeA0BaTEIbCKUX
YMEHWIA, UHTEPEeCa K U3YYEHNIO MaTeMaTUKM;

* nofsefeHne 00yYatoLMXCA Ha AOCTYMHOM A/ HUX YPOBHE K OCO3HAHMIO
B3aVMOCBSA3M MaTEMATUKM N OKPY>KatOLLEro M1pa;

e (hOopMMpOBaHME  (PYHKUMOHA/IbHOW  MaTemMaTM4eckoh  rpaMOTHOCTM:
YMEHUSA pacrno3HaBaTb MaTeMaTUYeckne 06bEKTbI B peasibHbIX XXU3HEHHbIX
CUTYyaumsX, MPUMEHATb OCBOEHHbIE YMEHWUA AN PeLleHMs MPaKTUKO-
OPWMEHTMPOBAaHHbIX 3afa4y, MHTEPNPETUPOBaTb MOMYUYEHHble pe3ynbTaTbl U
OL|eHMBATb MX Ha COOTBETCTBME NPAKTUYECKON CUTYaLMN.

OCHOBHblE /IMHUWN COAEPXaHWA Kypca MaTeMaTukm B 5-6 Knaccax -
apugmeTMyecKas M reoMeTpuyeckasl, KOTOpble pa3BMBAKOTCA MNapaifeNibHo,
KaKast B COOTBETCTBMU C COOBCTBEHHOM NOrMKON, OAHAKO, He HE3aBUCKMMO OfHA OT
[PYroi, a B TECHOM KOHTaKTe W B3auMOLEeNCTBUW. Takke B Kypce maremaTuku
MPOMCXOANT 3HAKOMCTBO C 3/IEMEHTaMU anrebpbl U ONucaTeNlbHON CTaTUCTUKN.

N3yueHne apnumMeTnyecKoro matepuana HayMHaeTCca CO CMCTeMaTM3aLmm 1
Pa3BUTUSA 3HAHWI O HaTypa/ibHbIX Yucnax, MOMYYEHHbIX Ha YPOBHE HayasilbHOro
o6uero ob6pasoBaHns. py 3TOM COBEPLLEHCTBOBAHME BbIMUCAUTENIbHOW TEXHUKU
W (POPMUPOBAHME HOBbIX TEOPETUYECKUX 3HAHWI COYETaeTCA C pPasBUTUEM
BbIYNC/IMTENBHON Ky/bTYpbl, B YaCTHOCTU C 0Oy4YeHVWEM MPOCTENLIMM NpUEMam
MPUKNAKN U OLEHKN Pe3ynibTaToB BbIUMCNEHWA. V13ydeHne HaTypasibHbIX YMCeN
NPoAo/MKaeTca B 6 Knacce 3HAKOMCTBOM C Haya/lbHbIMK MOHATUSMW TEOpUK
AeNMMOCTW.

Hauano m3yyeHuUs OObIKHOBEHHbIX W AECATUYHbLIX Apobeit OTHeCeHO K 5
Knaccy. OTO NepBblii 3Tan B OCBOEHMW [po6eid, Korga NponCXoAuT 3HaKOMCTBO C
OCHOBHbIMW NAEAMU, MOHATUAMM TeMbI. [1py 3TOM pacCMOTPeHUe 0BbIKHOBEHHbIX
Apo6eil B MOSHOM 00bEME MpefLlecTBYeT U3YYEHMIO [AeCATUYHbLIX APOo6er, 4To
LIeN1ecoobpasHO C TOYKM 3PEHUS NOTUKA W3NIOXKEHWUS UWUCNOBOW NIMHUK, KOrpa
npasuna [OeWCTBUA C  AECATUYHbIMKA  OpO6SAMM  MOXXHO O0OOCHOBATb  YdKe
M3BECTHLIMW aNropuUTMamy BbIMOSHEHWS LEACTBUIA C 0ObIKHOBEHHBLIMK ApPO6GSAMM.
3HaKOMCTBO C AECATUYHbIMM APOBSMU PaCLLUMPUT BO3SMOXHOCTW ANS MOHMMaHWS
06yyaroLyMmnca NPUKNAAHOTO NPYMEHEHNS HOBOW 3amnmcu MpY U3yYeHUn apyrux
NpeaMeTOB M MPU MPaKTUYECKOM MCMOoMb3oBaHMW. K 6 Knaccy OTHECEH BTOpPOiA



aTan B M3yyeHWM [pobeir, rge MPOMCXOAUT COBEPLUEHCTBOBaHME HaBbIKOB
CpaBHeHWs W npeobpazoBaHUA Apo6eil, OCBOEHWE HOBbLIX BbIYUC/INTE/bHbIX
a/ITOPUTMOB, OTTauMBaHUe TEXHWUKWA BbIYWUCMIEHWIA, B TOM YMUC/e 3HAYEHWIA
BbIPXKeHWI, cofepXKalmx N 06bIKHOBEHHbIE, U AeCATUYHbIE Ap06K, YyCTaHOB/IEHNE
CBA3Ei MeXAY HMMKU, pacCMOTPeHNe NPUEMOB peLLeHNs 3aaa4 Ha Apobun. B Havane
6 Knacca NPOMCXOANT 3HAKOMCTBO C MOHATMEM MPOLEHTA.

OCOGEHHOCTBIO  M3YYeHUA MONOXUTENbHLIX U OTPULATENIbHBLIX  YuCen
ABNAETCA TO, UTO OHM TaKXKe MOryT paccmaTpuBaTbCA B HECKO/IbKO 3TaroB. B 6
Knacce B Hauyane u3yuyeHus Tembl «[10NOXWUTENbHbIE U OTPULIATENbHbIE YMCMa»
BblgenseTca nofarema «Llenble uyucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpUUATENbHBbIMA  YUCNaMU U AEACTBUSIMW  C  MONOXKUTE/IbHBIMU U
OTpULaTeNbHBIMU YKCMaMM NMPOUCXOAMT Ha OCHOBE COLep)KaTeslbHOro Mojaxoja.
3TO NO3BONSAET Ha JOCTYNHOM YPOBHE MO3HAKOMWUTb 00YYarOLLMXCA NMPaKTUYECKM
CO BCEMMW OCHOBHbIMM MOHATMAMW TEMbI, B TOM YMC/e U C NpaBuiamMy 3HaKOB Mpu
BbIMO/IHEHWUN apUPMETUYECKMX [EACTBUA. V3yyeHVe paumMOHaIbHbIX 4YMCen Ha
3TOM He 3aKOHUMTCH, a 6yaeT NPOAOC/IKEHO B Kypce anredbpbl 7 Knacca.

Mpn 06yYeHMN peLleHuIO TeKCTOBbIX 3afa4 B 5-6 Knaccax MCMo/b3yrTCs
apugmeTUYecKme NpUEMbI peLleHmns. Tpu oTpaboTKe BbIYMCIUTENBbHbIX HABbIKOB B
5-6 Kfaccax paccmaTtpuBatoTCA TEKCTOBbIE 334ayn Cnefytowmx BULO0B: 3a4ayun Ha
[BWKEHME, Ha 4acTW, Ha MOKYMKW, Ha paboTy W MPOM3BOAUTE/IbLHOCTb, Ha
MPOLEHTLI, Ha OTHOLWEHMS 1 nponopuun. ObyyatoLmecs 3HaKOMATCS € npuémamm
pelleHns 3agay nepebopomM BO3MOXKHbIX BapuaHToB, Yydartcs paboTaTb C
MHopMaLmen, NpeacTaBneHHOM B opMe Tabnmu, uam auarpamm.

B nporpamme y4yebHOro Kypca «Martematuka»  NpeayCMOTPEHO
(hopmmpoBaHMe MporneaeBTUHECKNX anrebpanyecknx npeacTaBneHnid. byksa Kak
CMMBO/T HEKOTOPOro 4ucna B 3aBUCUMOCTM OT MaTeMaTMYeCcKOro KOHTEKCTa
BBOAMTCA MOCTENeHHO. ByKBEHHas CUMMBO/MKA LUMPOKO WCMO/b3YeTCA Mpexaie
BCEro 4715 3anucy 06LMX YTBEPXKAEHUA W NPeasIoXKeHWUA, (opMys, B 4aCTHOCTU
AN151 BbIUMCNIEHNS FTEOMETPUYECKMX BEIMUMH, B KAYECTBE «3aMeCTUTENSA» YKCHa.

B nporpamme y4yebGHOro Kypca «MaTemaTuka» NpeAcTaBfeHa HarfsaHas
reoMeTpus, Hanpae/eHHas Ha  pas3BuTMe  06pasHoro MbILLIIEHUS,
MPOCTPaHCTBEHHOIO0 BOOOPaXKEHMS, N300pa3nTe/bHbIX YMEHWIA. DTO BaXKHbIW 3Tan
B M3YYeHUM TeoMeTPUM, KOTOPbIA OCYLLECTB/AETCS Ha HarfsgHO-NpakTUYeCcKoM
YPOBHE, OMNMPaeTCA Ha HarnsgHo-obpasHoe MbllwsieHne obydarowmxcs. bosnbluas
PONb  OTBOAMTCA  MPaKTUYeCKOW  AeATe/IbHOCTM,  OMbITY,  3KCMEPUMEHTY,
MozenupoBaHnto. O6yyaroLmMecs 3HaKOMATCA C reOMeTPUYECKUMI (PUrypaMmn Ha
MNOCKOCTM M B MPOCTPAHCTBE, C WX MPOCTEMLLUMMU KOH(Urypauusmm, yyatcs
n306paxatb UX Ha HENMHOBAHHOW W KeTyatoh Oymare, paccmaTpuBatoT KX
MpocTeilne CBOMCTBA. B mpouecce M3yyeHUs HarnsgHoOM reoMeTpumn 3HaHus,



MoslyyeHHble O0Oy4alOWMMNCA Ha YPOBHE Haya/lbHOro o06uero o6pasoBaHus,
CUCTEMATM3NPYIOTCA U PacLUNPSAIOTCS.

CornacHo yyebHOMYy nnaHy B 5-6 Knaccax M3y4aeTcsi MHTEerpupoBaHHbIN
npeaMeT «MartemaTvKa», KOTOpbIA BK/IHOYAET apu(IMETUYECKUA MaTepuan 1
HarnagHyt TreoMeTpuo, a TakXke MponeaeBTUYECKME CBefeHUss U3 anrebpsl,
3N1IEMEHTbI IOTMKM N Hayasia onucartesibHOM CTaTUCTUKN.

Ha un3yuyeHune y4yebHOro kypca «MaTemaTuka» otBoamutcs 340 4yacoB: B 5
Knacce - 170 vacos (5 4acoB B Hegenwo), B 6 knacce - 170 yacoB (5 4acoB B
Heaento).



COLAEPXAHWE OBYUEHWHA
5 KNNACC

HaTypanbHble Yncna n Hysb

HatypanbHoe uncno. Psag HaTypanbHbIX uucen. Yucno 0. M306paxeHne
HaTypa/ibHbIX YMCesT TOYKaMU Ha KOOPANHATHOW (YMCI0BOM) NPAMON.

[MO3NUMOHHAA cuUcTeMa CUUCNEHUA. PuUMCKas Hymepaums Kak npumep
HEMO3ULUMOHHON CUCTEMbI CUMCTIEHUS. [ecaThyHas cucTema CUUCIEHS.

CpaBHeHMe HaTypasibHbIX YMCesl, CPaBHEHME HaTypasibHbIX YMCEN C HYNEM.
Cnocobbl cpaBHeHMsi. OKpYr/ieHne HaTypasibHbIX YNCES.

CnoXkeHue HaTypa/ibHbIX YMCes, CBOMCTBO HY/A MPU CNOXEHUW. BbluntaHue
KaK [enCTBMe, 00paTHOE CNOXEHWIO. YMHOXEHUe HaTypasibHbIX YMCes, CBOWCTBA
HyNns W eduMHWUUbl NpU YMHOXeHWW. [leneHne Kak [elcTeve, o0b6paTHOe
YMHOXeHU0. KOMMNOHEHTLI AECTBUIA, CBA3b MeXay HUMW. [poBepka pesynbTaTa
apuMeTNYeCcKoro pencTens. [lepeMecTUTeNbHOE W codeTaTe/lbHOE CBOWCTBA
(3aKOHbI) CMOXEHUA W YMHOXEHWs, pacnpefennTesibHoe CBOWCTBO (3aKOH)
YMHOXEHWS.

cnonb3oBaHue 6YKB Ans 0603HaYeHWS HEM3BECTHOTO KOMIMOHEHTa 1 3anmcu
CBOWCTB apuUPMETUYECKUX [ENCTBUIA.

[ennutenn M KpaTHble 4KUCNa, PasnoXeHWe Ha MHOXuTenu. [lpocTble K
coCTaBHble uncna. NMpusHakn gennmocTn Ha 2, 5, 10, 3, 9. [leneHne ¢ OCTaTKOM.

CTeneHb C HaTypa/bHbIM TMOKasaTesiem. 3anncb 4ucna B BUAE CYyMMbl
paspAaaHbIX CaraemMblx.

Uncnosoe BblpaKeHWe. BbIUMCIEHME 3HAYEHWIA YMCMIOBLIX BbIPKEHWN,
MOpPsSAOK  BbINOMHEHWUA  AeACTBUA.  MICMoMb30BaHME  NPU  BbIYKCIEHUAX
NepemMecTUTENbHOrO M COYeTaTe/IbHOr0 CBOWCTB  (3aKOHOB)  C/IOXKEHUA W
YMHOXEHUSA, pacnpeaenmnTesibHOro CBOMCTBA YMHOXKEHNS.

Apo6un

MpencraBneHne o0 Apobu Kak crocobe 3ammMcyM  4acTU  BESIMYMHBI.
OObIKHOBEHHbIe Apo6u. [MpaBuSibHbIE W HenpaBWibHble Apobu. CmeluaHHas
apobb, npefcTaB/ieHWe CMELaHHOW [Apobu B BWAE HENpPaBWIbHOW Apo6u U
BblAe/IeHNe LIeN0 YacTn Ymncna U3 HenpaswnbHOW Apobu. N3o06paxeHne apobei
TOYKaMM Ha 4ncioBoit npsmoit. OCHOBHOe CBOIMCTBO Apobu. CokpalleHune Apobeil.
MpuBeaeHVe Apobu K HOBOMY 3HaMeHaTento. CpaBHeHME Apobeil.

CnoXeHune 1 BbluMTaHMe APOGeil. YMHOXEHNE N JeneHne Apo6eit, B3aMMHO
obpaTHble Apobu. HaxoXaeHne YacTu Lenoro 1 Lenoro rno ero YacTu.

[ecaTnyHas 3anucb Opo6ei. lNpeacTaBneHVe [AeCATMYHOW Apobu B BUAe
06bIKHOBEHHOIN. M306pakeHne AeCATUYHbLIX [APO6eli TOYKamMyM Ha YUCNOBOWA
npsamoii. CpaBHeHMe JeCATUYHbIX ApO6ei.



ApuimeTnyecKMe [eNCTBUMS € [eCcATUYHbIMU - Apobsamun.  OKpyrieHune
AECATUYHBIX ApOGeil.

PelleHMe TeKCTOBbIX 3afay

PelleHVe TeKCTOBbIX 3afjay  apuMeTUYeCKMMm  Cnocobom. PelleHue
Nornyeckmx 3afdady. PelueHne 3agady nepebOpoM BCEX BO3MOXHbLIX BapuvaHTOB.
icnonb3oBaHve Npuv peLleHnm 3a4ay 1abnm, 1 CXem.

PelleHVe 3aga4y, CoAepXKaliMx 3aBUCUMOCTW, CBA3bIBAIOLLME BENUYUHBI:
CKOpPOCTb, BpeMs, pacCTOsiHWe, LeHa, KOMNMYecTBO, CTOMMOCTb. EAMHMUBI
N3MEPEHNSA: MacCbl, 00bEMA, LEHbl, PacCTOsSHWUA, BPEMEHW, ckopocTu. CBA3b
MEX/Y eAVHULAMIN N3MEPEHNS KaXKAOW BEMMYMHDI.

PeLLeHVe OCHOBHbIX 3aa4 Ha Apobu.

MpencraBneHne faHHbIX B BMAe Tabnuy, CToNbyaTbIxX Avarpamm.

HarnagHasa reomeTpus

HarnsagHole npeactaBneHMs O (uUrypax Ha MIOCKOCTU: TO4YKa, MpsmMas,
OTPe30K, Nlyd, Yros, nomaHas, MHOroyrosisH1K, OKPY>KHOCTb, Kpyr. Yron. [Mpamoi,
OCTPbIv, TYNOW 1 Pa3BEPHYTHIN YI/bl.

[nHa oTpeska, MeTpUYecKne eauHULbl AaVHLL. OMHa NOMaHOW, NepumeTp
MHOIOYro/ibH1Ka. I3MepeHne 1 NOCTPOEHME YII0B C MOMOLLbKO TpaHCNopTUpa.

HarnsgHble npeactaBneHuss O (urypax Ha MI0CKOCTU: MHOMOYroflbHUK,
MPAMOYTONbHUK, KBaApaT, TPEYrosibHUK, O paBeHCTBe (mryp.

306pakeHne ¢uryp, B TOM 4uc/ie Ha Kfetyatoil Oymare. [locTpoeHue
KOH(Mrypaumnin n3 yacterr NPsMONR, OKPY>XHOCTM Ha HENIMHOBAHHOW W KNeTyaToi
bymare. Vicnosnb3oBaHMe CBOMCTB CTOPOH U YI/10B MPAMOYTO/bHMKA, KBagpara.

Mnowage NpPAMOYrofibHMKa W MHOTFOYroflbHUKOB, COCTAB/IEHHbIX U3
MPAMOYTO/IbHUKOB, B TOM 4ucfie uUryp, M3o0pak&HHbIX Ha KnetyaToin Gymare.
EAvHUUBI N3MepeHuns naowaau.

HarnsgHble NpeAcTaB/ieHnst 0 MPOCTPAHCTBEHHbIX (PUrypax: NpPsiMOYrosibHbIi
napannenenunes,  Ky6,  MHOrOrpaHHuKW. N306paxkeHne  NpOCTEMLLIMX
MHOrorpaHHMKoB. Pa3BépTkM Kyba n napannenenunega. CosgaHve Mogenei
MHOTrOrpaHHMKOB (M3 Gymaru, NPOBO/IOKM, NACTUNHA U APYTUX MaTePUAsoB).

O6bEM NpPAMOYronbHOro napannenenuneda, Kyba. EAWMHWLbLI M3MepeHus
06bEMa.

6 KITACC

HaTypanbHble yncna

ApupmMeTnUYecKne AeUCTBUA C MHOFO3HAYHbIMW HaTypasibHbIMW YMCIAMMU.
UncnoBble  BbIPAXEHUS,  MOPSAOK  AEWCTBUA,  UCMOMb30BaHME  CKOOOK.
icnonb3oBaHne nNpW  BbIYUCNEHUAX TMEPEMECTUTE/IbHOTO U co4veTaTeNlbHOro
CBOVCTB C/IOXXEHUSA N YMHOXEHWA, pacrnpeienTeNbHOro CBOMCTBA YMHOXEHUS.
OKpyrneHne HaTypasibHbIX YMCen.



[enutenn n KpatHble Yncna, HanboNbLWINIA OBLLMIA AENNTENb U HAVMEHbLLEE
obLee KpaTHoe. enMmocTb CyMMbI 1 NPOU3BeAeHNs. [leneHne ¢ OCTaTKOM.

Opobu

OO6bIKHOBEHHaA [poOb, OCHOBHOE CBOWCTBO [Apo0W, COKpalleHne ApoGeil.
CpaBHeHMe 1 ynopsgounsaHue apobein. PelueHve 3agayd Ha HaxoXaeHMe YacTu oT
LeNnoro M Lenoro no ero 4Yactu. [pobHOe 4MCNO Kak pesynbTaT [eNeHus.
MpeacTaBneHne AecaTMyHol apobu B B1Ae 06bIKHOBEHHON APO6M 1 BO3MOXHOCTb
npeLCcTaB/eHNs 0O0bIKHOBEHHOMW ApO6W B BUAE AECATUYHON. [ecAaTuyHble apobun u
MeTpUYeckas cuctema Mep. ApupmMeTnyeckne JeCTBUA U YMCIOBbIE BbIPXKEHUSA
C 0ObIKHOBEHHbIMU Y AECATUYHBIMU APOGSMU.

OTHOLueHWe. [leneHne B [JaHHOM OTHOLWIEHWM. MacwTab, nponopuus.
MprMeHeHWe NPONOPLMIA NPY PELLEHNN 3aaY.

MoHATUE NpoLUEeHTa. BbluncneHre NPOLEHTa OT BENUUNHBI U BENNYUHBI MO eé
MPOLEHTY. BbipaXkeHne MNPOLEHTOB AECATUYHbIMK Apo6sMK. PelleHne 3adad Ha
MPOLIEHTbI. BblpaXXeHne OTHOLLEHWS BEIMYMH B NPOLIEHTAX.

MoNoXuTenbHble N OTpULaTeNbHbIE YUCNa

MonoXnTenbHble U OTpUUaTeNbHble yucna. Llenble yuicna. Mogynb umcna,
reomMeTpuyeckas WHTeprpeTaumMs Moayns uucna. MsobpaxeHne uucen Ha
KOOpPAMHATHOM  npsMoii.  Uwucnosble  NPOMEXYTkW.  CpaBHeHMe  uumcern.
ApurmeTNYECKME [ENCTBUS C NONOXUTENbHBIMUA 1 OTPULATENbHLIMU YUCIAMU.

MpsMoyronbHas cucTemMa KoopAamMHaT Ha NnockocTu. KoopAauHaTbl TOUKU Ha
nnockKocTu, abecuumcca 1 opauHata. MocTpoeHre ToYeK U (Uryp Ha KOOpAMHATHOM
M10CKOCTW.

BYKBEHHbIE BblpaXXeHUSs

MprvMeHeHne OyKB AN 3anucyM  MaTeMaTUYeCKMX  BbIPaKEHWU K
npeanoxeHunin. CBOMNCTBa apuMETUYECKNX AENCTBUIN. BYKBEHHbIE BbIPaXKEHUS U
UMCNOBbIE MOACTAHOBKW. BYKBEHHble paBeHCTBa, HaxXOX[EeHWEe Hen3BeCTHOro
KOMMOHeHTa. PopMy/bl, (OpMysbl NepuMeTpa M Naowaan npsiMoyrofbHUKa,
KBapaTa, 06bEMa napannenenunena n Kyba.

PelLeHMe TEKCTOBbIX 3a4au

PewleHne TEKCTOBbIX 3aday  apugMeTMYeCKUM  Crocobom.  PelueHue
NOrnyecknx 3agad. PelueHne 3agay nepebopom BCeX BO3MOXKHbLIX BapUaHTOB.

PeweHne 3afay, cogepXalimMx 3aBUCMMOCTW, CBA3bIBAOLMX BEINUMHBI:
CKOpPOCTb, Bpems, paccTosiHue, LieHa, KOMIMYeCTBO, CTOMMOCTDb,
MPOU3BOANTENLHOCTb, BPeMS, 00BLEM paboTbl. EAMHULBLI M3MEpPeHUs: Macchl,
CTOMMOCTW, PacCcTOsHMS, BPEMEHW, CKOpocTW. CBs3b MeXay eanMHMULamu
N3MEPEHUNSA KaXKAOW BEIMYMHDI.

PeweHne 3aday, CBSI3aHHbIX C OTHOLUEHMEM, MPOMOPLMOHaIbHOCTLHO
BE/IMYMH, NPOLEHTaMU; PeLieHne OCHOBHBbIX 3afay Ha 4po6u 1 NPOLEHTHI.



OueHka ¥ npuKnaka, OKpyrneHue pesynbtata. CocTaB/ieHue OYyKBEHHbIX
BbIPaXKEHWIA MO YCNOBUIO 3a4auu.

MpefcTaBneHne AaHHbIX C MOMOLWBIO Tabnuy m guarpamm. Cronéuatble
Amarpammbl: YTeHWe 1 MOCTPoeHMe. YTeHre KPyroBbIX AvarpaMm.

HarnagHasa reomeTpus

HarnsgHble npeactaBneHWs o urypax Ha MIOCKOCTU: TOYKa, MpsmMas,
OTPe30K, Nlyd, Yron, floMaHasi, MHOroyro/ibHUK, YeTbIPEXYrofibHUK, TPEYrosibHUK,
OKPY>KHOCTb, KPYT.

B3anmHOe pacnofiokeHne [ABYX MPsSMbIX Ha MIOCKOCTW, napaiesbHble
npsMble, NePNeHAMKYNsSpHble NpsMble. 3MepeHne pacCTOSHUIA: MeXay AByMS
TOYKamu, OT TOUKM [0 NPSAMOMA, ANMHA MapLIpyTa Ha KBafpaTHOW CeTKe.

3mepeHne W MOCTPOEHWe YrioB C MOMOLWBI0 TpaHcrnopTupa. Bugpl
TPeyro/ibHVKOB: OCTPOYTO/IbHbIN, MPAMOYTO/bHBINA, TYMOYrO/bHbIN,
paBHOGEAPEHHbIN, PaBHOCTOPOHHMWIA. YeTbIpEXYroNibHUK, nprmMepsbl
YeTbIPEXYro/IbHNKOB. PAMOYro/bHUK, KBafpaT: UCMOo/b30BaHNe CBOMCTB CTOPOH,
YrnoB, AuaroHanen. W3o06paxkeHne reoMeTPUYECKUX (Uryp Ha HeNMHOBAHHOM
fymare C MCMOMb30BaHWEM UMPKYNs, JIMHEWKW, YrONbHWKA, TpaHcrnopTupa.
[MoCTpOeHUs Ha KneTyaToin bymare.

[MepyMeTp MHOroyrosfbHuka. [ToHATME nnowagn  urypbl,  eavHULbI
n3mepeHus nnowaamn. MpubnmxeéHHoe nsmMepeHne naowaan uryp, B TOM Yncne
Ha KBafpaTHON ceTKe. MNpubIMKEHHOE M3MEPEHUe [/IMHbI OKPY>KHOCTW, MoLiaamn
Kpyra.

CuUMMETpUA: LieHTpasibHas, 0CeBas U 3epKasibHasi CUMMETPUN.

[ocTpoeHne CUMMETPUYUHBIX (IUTYP.

HarnsgHble npeLcTaB/ieHNA 0 MPOCTPaHCTBEHHbIX (mrypax:
napannenenunes, Kyb, npusma, nuvpamuga, KOHYC, UWIMHAP, Wwap W cdepa.
306pakeHne NpoCTpaHCTBEHHbIX (mryp. Mpumepbl pa3BEPTOK MHOIOrPaHHUKOB,
uMnnHgpa u KoHyca. CosfaHue Mojenein NpocTPaHCTBEHHbIX duryp (M3 Gymarn,
MPOBOJIOKN, MNACTUANHA N APYTUX MaTepuaos).

[MoHATNEe O06bEMa, eanHWLUbl K3MepeHuss 06bemMa. OOBLEM NPSAMOYrONbHOro
napannenenunesa, Kyoa.



MTAHNPYEMBbBIE  PE3YJIbTATbl OCBOEHWA  TPOITPAMMBDbI
YYEBHOIO KYPCA «MATEMATUKA» HA YPOBHE OCHOBHOIO
OBLWEINO OBPA3OBAHINA

JIMYHOCTHbLIE PE3YJIbTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHMS MpoOrpammbl  y4ebHOro  Kypca
«MartemaTtunka» xapaKTepusyrTcs:

1) naTpMoTUYECKOE BOCNUTAHNE:

NPosIBNEHVEM WHTepeca K MPOWIOMY W HacTOSILLEMY POCCUIACKON
MaTtemMaTuKu, LEHHOCTHbIM  OTHOLUEHVWEM K  [JOCTUDKEHMAM  POCCUIACKUX
MaTemMaTMKOB WM POCCUMIACKOM MaTeMaTU4YecKOW LLKOSbl, K WMCMNO/b30BaHUIO 3TMX
AOCTUDKEHWNIA B APYTMX HayKaxX U NPUKNagHbIX ciepax;

2) rpaXkJaHCKOe U yXOBHO-HPABCTBEHHOE BOCMNUTAHNE:

FOTOBHOCTbIO K BbIMO/IHEHMIO 0083aHHOCTEN rpaXkKAaHWHA 1 peasin3auun ero
npae, nNpeAcTaB/eHVEM O MaTeMaTUYecKMX OCHOBax (hYHKLMOHMPOBaHUSA
pas3INYHbIX CTPYKTYP, ABMEHWNIA, NpOLeayp rpaxaaHcKoro obuiectea (Hanpumep,
BbIOOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXXAEHNIO 3TMYECKUX NPOG/IEM, CBA3aHHbIX
C MPaKTUYeCKUM MPUMEHEHNEM [OCTUDKEHUA HAyKW, OCO3HAHWEM BaXKHOCTU
MOP&/IbHO-3TUYECKUX MPUHLMNOB B AeATENbHOCTU YYEHOTO;

3) TpyA0BOE BOCMUTAHME:

YCTaHOBKOM Ha aKTMBHOE Yy4acTMe B peLleHMM MpakTUYecKux 3agad
MaTemMaTMyecKoi HanpaBNeHHOCTWM, OCO3HaHWEM BaXXHOCTU MaTeMaTUYecKoro
06pa3oBaHNA Ha MPOTSHKEHMN BCEW XXMU3HW ANS YCMELHON NpojecCUoHaIbHOA
[eATeNbHOCTU N PasBUTMEM HEOOXOAMMbIX YMEHWA, OCO3HaHHbIM BbIGOPOM U
MOCTPOEHMEM VHAMBUAYASIbHOW TPaeKTopumn 06pa3oBaHns 1 XM3HEHHbIX M1aHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHBIX NOTPEOHOCTEN;

4) acTeTMYecKoe BOCMUTaAHUE:

CMOCOBGHOCTBIO K 3MOLMOH&/IbBHOMY U 3CTETUYECKOMY  BOCMPUSATUIO
MaTemaTMyecKnx OObEKTOB, 3afay, PelleHW, PacCy)XXAEeHWn, YMEeHU BUAETb
MaTemaTnyeckmne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLEeHHOCTN Hay4YHOro MO3HaHWUSA:

opuveHTauuen B [eATeNbHOCTU HA COBPEMEHHYH CUCTEMY Hay4HbIX
NpefCTaBNIEHNA 06 OCHOBHbIX 3aKOHOMEPHOCTSAX Pa3BUTUA YenoBeka, Npupoabl v
o6LlecTBa, MOHMMaHWEM MaTeMATMUYECKON HayKu KaK cdepbl 4enoBevecKom
[eATeNbHOCTW, 3TanoB eé pasBUTUS U 3HAYMMOCTU A/ PasBUTUSA LUBUIN3ALNN,
OBNafileHNeM A3bIKOM MaTeMaTVKN N MaTeMaTUYeCcKOM Ky/bTypoi Kak CpeAcTBOM
MO3HaHWA MWUpa, OBMafEeHVEM MPOCTEALLIMMU HaBbIKaMW UCCIe[0BaTe/IbCKOM
[eATeNbHOCTY;



6) (hmM3myeckoe BOCMUTaHWE, (OPMUPOBAHWE KYNbTypbl 340POBbA U
3MOLMOHAIbHOTO 6/1aronoyyus:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4yeckue 3HaHUS B WMHTEpecax CBOEro
300p0BbS,  BefeHWd  340pOBOro  obpasa  XuM3HM  (340pOBOe  MUTaHMe,
COaNaHCMPOBAHHBIA  PEXUM  3aHATUIA WU OTAbIXa, perynspHas  gusmnyeckas
aKTUBHOCTb), CHOPMMPOBAHHOCTLIO HaBblKa pedqriekcun, Mpu3HaHMEM CBOEro
npasa Ha OLWMOKY 1 TaKoro e npasa 4pyroro YesioBeKa;

7) 3KO/I0rMYecKoe BOCMUTaHMe:

OpuveHTauMen Ha NPUMEHeHe MaTeMaTUYeCKUX 3HAHUIA ANa peLLeHns 3aaad
B 00/11aCTM COXPaHHOCTW OKpY)Xatoweid cpefbl, MIaHMPOBaHWUS MOCTYMKOB U
OLEHKN WX BO3MOXXHbIX MOCMEACTBMIA ANA OKpYyXKatowe cpefbl, OCO3HaHMEM
rnobasibHOro xapakrepa aKOOrMYecKnxX nNpobsieM 1 NyTen NX peLleHuns;

8) ajanTtauma K M3MeHALWMMCA YCN0BMAM COLManbHOM U NPUPOLHONA
cpegpbl:

FOTOBHOCTbIO K [ENCTBUAM B YC/IOBUAX HeOMnpeaenéHHOCTW, MOBbILLIEHWUIO
YPOBHSA CBOE KOMMETEHTHOCTM Yepe3 NPakTUYECKYH AesATe/lbHOCTb, B TOM Yuc/e
YMEHNe YUUTbCS Yy APYruxX Nofder, npuobpetaTb B COBMECTHOW [eATeNIbHOCTU
HOBble 3HaHWS, HaBbIKN 1 KOMMETEHLMM U3 OMbITa APYIUX;

HeOOXOAMMOCTbIO B (DOPMMPOBAHUM  HOBbLIX 3HAHWA, B TOM 4uCne
(hopmynMpoBaTh MAen, NOHATUA, TMNOTE3bl 06 00bEKTAX U ABMEHUAX, B TOM YUC/E
paHee  HEeW3BECTHbIX, OCO3HaBaTb  [Ae(MUMUTbI  COOCTBEHHbLIX 3HAHWA 1
KOMMNETEHTHOCTEW, M1aHMpPOoBaTb CBOE pa3BUTHE,;

CMOCOOHOCTLHO  OCO3HaBaTb  CTPECCOBYK — CUTyauuio,  BOCMPUHUMATD
CTPECCOBYKO CUTyaumio KaK BbI30B, TPeOyOLWMA KOHTPMep, KOPPEKTMPOBaTb
MPUHMMAaEMbIE PeLLeHns W AeCTBUS, (POPMY/IMpoBaTb W OLEHMBATb PUCKUA WY
nocneacTems, (hOPMMUPOBATb ONbIT.

METAMNPEAMETHbBLIE PE3Y/IbTATDI

Mo3HaBaTeNbHbIE YHBEPCANbHbIE YUebHbIe 1eACTBUSA

Ba3oBble nornyeckune LencTeus:

* BbIBNATb M XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUyecKnx
O0ObEKTOB, MOHATWM, OTHOLUEHWA MeXZAy MOHATMAMK, (HOPMYINPOBATH
OnpeAeneHns  MOHATWIA,  yCTaHaBNMBaTb  CYLUECTBEHHbIA  NpPM3HaK
Knaccuukaumm, OCHOBaHUA AN 0606LWEeHWNS W CpPaBHEHWS, KpUTepumn
MPOBOANMOrO aHaNN3g,;

* BOCMPUHUMATbL,  (POpPMYynMpoBaTb W MPeobpa3oBbiBaTb  CYXKAEHWS:
YyTBEPAUTENbHbIE W OTPULATENbHblE, €AUHWYHbIE, YacTHble U 0OLLMe,
YC/OBHbIE;



BbISBNATb ~ MaTeMaTM4eCKMe  3aKOHOMEPHOCTW,  B3aMMOCBA3W U
NpoTMBOpPeuMss B (pakTax, [MaHHbIX, HabMOLEHUAX W YTBEPXKAEHUSX,
npegnaratb KpUTepUn 414 BbISIBNIEHNS 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNIA;
[enaTtb BbIBOAbl C WCMO/b30BaHWEM 3aKOHOB JIOTMKW, [AeAYKTUBHbLIX W
VHAYKTUBHbIX YMO3aK/IlOUeHNIA, YMO3aK/HOYEHWIA MO aHaornu;

pas3bupaTb AoKasaTeNbCTBa MaTeMaTUYECKMX YTBEPXKAEHWI (npsMble 1 OT
MPOTUBHOr0), MPOBOAMTL CaMOCTOATE/IbHO HEC/IOXHbIE [0Ka3aTe/IbCTBa
MaTemaTMyecKux (DaKToB, BbICTpaMBaTb aprymeHTaumioo, MNpUBOAUTD
MPUMepPbI U KOHTPNpPYMEPbI, 060CHOBbIBaTb COOCTBEHHbIE PACCY)KAEHUS;
BblOVMpaTb CNoco6 pelueHnst y4yebHOM 3afgayun (CpaBHMBATb HECKO/bKO
BapWaHTOB peLleHMsi, BblOMpaTb Hambosee MOAXOAAWMA € YYETOM
CaMOCTOATE/NbHO BbIfEe/IEHHbIX KPUTEPUEB).

Ba3oBble UCCNen0BaTe/IbCKue AeliCTBUS:

MCNOMb30BaTb BOMPOCHI KakK WCCMeA0BaTE/IbCKUIn MHCTPYMEHT MO3HaHUS,
(hopmynMpoBaTb  BOMPOCHI, (PUMKCUPYHOLLME MPOTUMBOPeEYMe, Mpobnemy,
CaMOCTOATENIbHO ~ yCTaHaB/IMBaTb MCKOMOE W AaHHOe, (hOpMUPOBaTH
rMnoTesy, apryMeHTMPOBaTb CBOK MO3ULMIO, MHEHWE;

MPOBOAUTL MO  CaMOCTOSITENIbHO  COCTaB/IEHHOMY MaHy HEC/IOXKHbIA
3KCMEePUMEHT, HeOO/bLLIOE NCCNeA0BaHKE MO YCTaHOBNEHNO 0CO6EHHOCTEMN
MaTemMaTMyecKoro o6bekTa, 3aBUCUMOCTeN 0O BLEKTOB MeX Ay COOOM;
CaMOoCTOATENbHO (HOPMYNMPOBaTL 0606LLEHNA U BbIBOALI MO pe3y/bTaTam
NPoBeAEHHOr0 HabMoAeHNs, UCCNef0BaHNsA, OLEHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpPOBaTb BO3MOXKHOE pa3BMTWE MpoLecca, a TakKkKe BblaBUraTb
MPeAnonoXKeHNs 0 ero pa3BUTUN B HOBbIX YC/TOBUSIX.

PaboTa ¢ MHhopmMaLuen:

BbISB/IATb HEAOCTATOMHOCTb W W30bITOYHOCTb MHMOPMALUK, OaHHbIX,
HeoOX0AMMbIX A/ PELLEHNs 3a0au4N;

BbIOMpaTh, aHaInM3MpoBaTb, CUCTEMATU3MPOBaTL W WHTEPMNPETMPOBATb
NH(OPMaLMIO Pa3/IMYHbIX BUA0B 1 (hOpM MpeAcTaBleHs;

BblOMpaTb (hopMmy NpeAcTaBneHUs MHGOpMauMM U UANKOCTPMPOBATb
pellaeMble 3afaynM CXemMamMu, [auarpammamu, WHOW rpapukon n ux
KOMOMHaUMAMU;

OLeHMBaTb HaOEXHOCTb MH(OPMaUMM MO  KPUTEPUAM, MPeanoXKeHHbIM
yunuTenem unm coopmynmpoBaHHbLIM CAMOCTOSATESIbHO.

KOoMMYHVKaTUBHbIE YHMBEPCa/ibHbIE YUYebHble AeiiCTBUS:

BOCMPUHMMATb 1 (POPMYNPOBATb CYXKAEHWSI B COOTBETCTBUM C YC/TIOBUSMU
M Uensmu 06LLEHNS], ICHO, TOYHO, FPAMOTHO BblpaXaTb CBOH) TOUKY 3peHUS



B YCTHbIX W MUCbMEHHbIX TEKCTaX, AaBaTb MOSCHEHWS MO XOAYy PeLLueHus
3a[a4un, KOMMEHTMPOBATb MOMYYEHHbI Pe3y bTar;

B X0fle 06CY>KAeHWs 3afjaBaTb BOMPOCHI MO CYLLECTBY 00CY>KAaeMOi TeMbI,
NpobnemMbl, peLlaemor 3agayvu, BbICKa3blBaTb MAEW, HaLeNeHHble Ha MOUCK
PELLUEHNSs, COMOCTaBNATb CBOW CY)XXKAEHUS C  CYXKAEHUAMU  APYrnx
Y4YaCTHMKOB AManora, 06HapyXuBaTb pa3MymMe U CXOACTBO MO3NLUA, B
KOPPEKTHOW hopme (hopMyIMPOBaTL Pa3HOIIaCUsA, CBOU BO3PAKEHNS;
npeacTaBnsATh pe3ynbTarbl peweHns  3agauu, 9KCMEPUMEHTA,
MccnefoBaHNs, NPOEKTa, CaMOCTOSATE/IbHO BbIGUPaTh (hopMaT BbICTYMN/IEHUS
C YY4ETOM 3a/1ay Npe3eHTauUmMm 1 0CO6EHHOCTEN ayaANTOPUN;

MOHUMaATb M UCMOMb30BaTb NPENMYLLIECTBA KOMaHAHOW M MHANBUAYA/IbHON
paboTbl NPU peLleHnn Y4ebHbIX MaTeMaTMyecKuX 3aaay;

NPUHUMATb LieNlb COBMECTHOI AeATENbHOCTW, MaHWPOBaTb OPraHn3auuto
COBMECTHOW paboTbl, pacnpefenstb BuAbl pPaboT, [10roBapvBaThCH,
06CcyXfaTb NpoLecc 1 pe3ynbtaT paboTbl, 0600LaTb MHEHNA HECKO/bKNX
noaen;

y4yaCcTBOBaTb B rpPynmnoBbIX opmax paboTbl (06CYyXXAeHUs, OOMeH
MHEHWUAMMW, MO3rOBbIe LUTYPMbI 1 APYTWE), BbIMNOMHATL CBOK YacTb paboThbl
M KOOPAMHMPOBaTb CBOM [AEWCTBUA C APYTUMW  YneHaMU  KOMaH[bl,
OLeHMBaTb KayeCcTBO CBOEro BK/afga B OOLWMA MPOAYKT MO KPUTEPUSM,
chopMy/IMPOBaHHbIM Y4aCTHUKaMX B3anMOLENCTBUS.

PerynatneHble yHUBeEpPCasbHble y‘-le6HbIe ,EI,GI7ICTBI/IF|

CamoopraHunsauuns:

CaMOCTOSTENIbHO COCTaBMISITb MaH, a/lfOpPUTM PeLLeHns 3agadn (Mam ero
4acTb), BblOMpaTb CMNOCO6 peLLeHMs C YYETOM MMEHOLLMXCA PECYPCOB U
COOCTBEHHbIX BO3MOXHOCTE, apryMeHTUpoBaTb W  KOPPEKTUPOBATb
BapUaHTbl PeLLEHNIA C yYETOM HOBOW MH(OPMAaLIAK.

CaMOKOHTPO/1b, 3MOLMOHANbHbIA UHTENNEKT:

BNafieTb CNocobaMmn camonpoBEPKM, CAMOKOHTPO/IS MpoLecca U pesynbTaTa
peLeHns MaTeMaTUYeCcKol 3afauu;

NpeABWAETb TPYAHOCTU, KOTOPbIE MOFYT BO3HUKHYTb MPU PeLLeHn 3aaauun,
BHOCWTb KOPPEKTVBbI B [€ATE/IbHOCTb Ha OCHOBE HOBbIX OOCTOSTENbCTB,
HaliAeHHbIX OLUMOOK, BbISIBNEHHbIX TPYAHOCTEN;

OLiEHMBaTb COOTBETCTBME pe3y/ibTaTa AesTeNbHOCTU NOCTaB/IEHHON Lenn
YCNOBUAM, OOBACHATb MPUUMHBI JOCTUMXKEHWUS UM HEAOCTMKEHMS LEnn,
HaX0UTb OLUMOKY, AaBaTb OLIEHKY NPUOGPETEHHOMY OMbITY.

MPEAMETHbBIE PE3SY/IbTATHI



K KoHUy o06y4yeHMs B 5 Knacce 00y4aroLMincs MNOAyumT cnegyrouime
NpeaMeTHble pe3y/bTaTbl:

Yuncna n BblYMCIEHUS

MoHMMaTb WM NpaBUAbHO  YNOTPEONATb  TEPMUHbI,  CBSI3aHHblE  C
HaTypa/lbHbIMX YMCamu, 06bIKHOBEHHBLIMU M AECATUYHbLIMW APOBSMU.

CpaBHMBaTb W YMOpPsSAOYMBaATL  HaTypa/lbHble 4WUCMa, CPaBHMBaTb B
MPOCTENMLLMX CNy4YasX 06bIKHOBEHHbIE AP06K, AECATUYHbIE APO6U.

COOTHOCUTL ~ TOYKY HA  KOOpAMHATHOM  (4MCnoBOM)  MpAMOM  C
COOTBETCTBYIOLUMM €1 YMC/IOM M M306paxaTb HaTypasibHble YMcia TOYKaMKU Ha
KOOpPAMHATHOM (YMCNOBOI) NPSMONA.

BbiNoMHATL  apuMeTUYECKMe AEACTBUS C  HATypaslbHbIMU  YKUCNaMu, C
00bIKHOBEHHbIMY AP06SMU B NMPOCTEMLLIMX CyYasX.

BbINOMHATL NPOBEPKY, NPUKWAKY pe3ynbTaTa BbIYMUCIEHWIA.

OKpyrnsaTb HaTypasibHble Yncna.

PelLeHMe TEKCTOBbIX 3a4au

Pewartb TeKCTOBble 3afayu apuPMETUYECKMM Croco6oM U C MOMOLLbHO
OpraHnM30BaHHOr0 KOHEYHOro nepebopa BCeX BO3MOXHbIX BapyaHTOB.

Pewatb 3agaun, cogepXkalime 3aBUCMMOCTW, CBA3bIBAIOLME BEIMYMHDI:
CKOpPOCTb, BpeMsl, pacCTosiHMe, LieHa, KO/TIMYeCcTBO, CTOMMOCTb.

cnonb3oBaTb KpaTkue 3anmcu, Cxembl, Tabnuupbl, 0603Ha4YeHUs npu
peLLeHnm 3agau.

Monb30BaTbCA  OCHOBHLIMW  eAVHULAMW  WU3MEPEHUS:  LeHbl,  Macchbl,
pacCTOsHUSA, BPEMEHM, CKOPOCTW, BblpaXaTb OAHW e4UHWLbI BefIMYMHbI Yepes
apyrue.

3BnekaTb, aHa/JM3MpoBaTh, OLEHMBaTb MH(OPMALMIO, NPeACTaBNEHHYHO B
Tabnmue, Ha cTonbyaTol AmarpaMme, WHTEPNPeTMPOBaTb MpeACTaB/ieHHbIE
[aHHble, NCMO/b30BaThb AaHHble NPy PeLLUeHN 3a4ay.

HarnsgHas reomeTtpus

MoNb30BaTbCAA FEOMETPUYECKMMN MOHATMAMMW: TOUKa, NpsiMasi, OTPE3OK, yd,
Yro/, MHOTOYrO/IbHUK, OKPYXXHOCTb, KPYT.

MprBOAMTL NPUMeEPbl OOBEKTOB OKPYXKAIOLLEro Mupa, WMEHLLMX (opmy
N3YYEHHbIX FEOMETPMYECKMX IUTYP.

Acnonb3oBaTb TEPMUHOMOMMNIO, CBA3AHHYHO C YraMu: BepLUMHa, CTOPOHa, C
MHOrOYro/lbHUKaMW: Yros, BepLUMHa, CTOPOHAa, [AWaroHaslb, C OKPYXXHOCTbIO:
paguyc, AuameTp, LeHTp.

N306paxkaTb W3y4YeHHble reOMETPUYECKME (Urypbl Ha HENMHOBAHHON K
K/eTyartor bymare ¢ MOMOLLbIO LIPKYNA U NIMHENKN.



HaxoauTb A/MHbI OTPEe3KOB HernoCpPeACTBEHHbIM WM3MepPeHWEM C MOMOLLbIO
NMHENKW, CTPOUTL OTPE3KM 3afaHHON [/IMHbI; CTPOWUTb OKPY>KHOCTb 33AaHHOro
paguyca.

icnonb3oBaTb CBOMCTBA CTOPOH M YI/I0B MPAMOYIrO/bHMKA, KBagpaTa 41s nux
MOCTPOEHNSA, BbIYMCIEHMS NIOLWAAN U NepUMETpa.

BbluMcnate nepuMeTp W nnowafb KBagpata, NPAMOYrofibHUKa, quryp,
COCTaB/IEHHbIX M3 MNPAMOYrO/IbHUKOB, B TOM 4uC/e (Uryp, M300pakEHHbIX Ha
K/feTyaToi bymare.

[M0/1b30BaTbCA OCHOBHbLIMW METPUYECKUMW eAMHULAMU U3MEPEHUS OJINHBI,
M0LWAaAN; BblpaXkaTb OAHM eAVHULbI BEIMUMHbBI Yepes Apyrue.

PacrnosHaBaTb napannenenunes, Kyb, WCNONb30BaTb  TEPMUHOMOIMIO:
BepLUMHa, pebpo, rpaHb, W3MepPeHWs, HaxoauTb W3MEPeHWs napansienenunesa,
Kyba.

Bbluncnate 06bEM Kyba, napannenenunefa Mo 3afaHHbIM  U3MEPeHUsM,
M0/1b30BaTbCA eAUHULAMUN N3MEPEHNS 0ObEMA.

PellaTb HECMOXHble 334a4n Ha W3MepeHVe reoMeTPUYECKUX BENIMUYUH B
MPaKTUYECKNX CUTyaUMsIX.

K KoOHUy 06y4yeHMss B 6 Knacce O00y4aroLMinCA MNOAyunT Ccnegyrouime
npeaMeTHbIe pe3y/bTaTbl:

Yucna v BblYUCIEHUSA

3HaTb M MOHMMAaTb TEPMWUHBI, CBS3aHHble C Pa3/IMYHbLIMU BMAAMMW YKUCEN W
cnocobamn KX 3anucy, nepexoauTb (ECAN 3TO BO3MOXHO) OT OfHON (hOPMbI
3anmcK ymcna K apyrom.

CpaBHMBaTb M yNopsaAoYMBaTh Lie/ble Yncna, 06bIKHOBEHHbIE U AECATUYHbIE
Apobu, cpaBHMBATL YmMCNa OAHOTO U PasHbIX 3HAKOB.

BbINONHATL, coyeTasd YCTHble W MUCbMEHHbIE MPUEMBI, apUPMeTUYECKMe
[EeNCTBMA C  HaTypa/lbHbIMU U LeNbIMA  YyuciaMn,  OObIKHOBEHHBIMU U
AECATUYHBIMU AP06AMMN, NONOXUTENIbHLIMU U OTPULLATE/IbHBIMU YMCIaMU.

Bbluncnatb 3HaYeHWA YUCNOBLIX BbIPKEHWUW, BbIMOMHATL MPUKUAKY W
OLEeHKY pe3ynbTaTa BbIYMC/EHWIA, BbINOMHATL MPeobpa3oBaHUs  YMCIOBbIX
BbIPaXKEHWIA Ha OCHOBE CBOWCTB apu(IMETUYECKUX AENCTBUIA.

COOTHOCUTL TOYKY Ha KOOPAWHATHOW MNPAMOA C COOTBETCTBYHOLUMM €l
4YMCIOM N M300paXKaTh 4YMcna TOYKaMM Ha KOOPAWHATHOW MPAMON, HaxoauTb
MOZY/b YnCHa.

COOTHOCUTbL TOYKWN B MPSAMOYTO/IbHOW CUCTEME KOOPAMHAT C KOOpAMHaTaMu
3TOIN TOUKW.

OKpyrnATb Lefble yncna n AecaTuyHble Apo6W, HaxXoAWUTb MNPUOIVKEHUSA
ymcen.

Yuncnosble N OYKBEHHbIE BblpaXeHUA



[MoHMMaTbL 1 YNOTPe6/IATL TEPMUHDI, CBA3AaHHbIE C 3aMMCbI0 CTEMEHW YuCna,
HaXoAWUTb KBagpaT M Kyb umcna, BbIMUCNATb 3HAYEHMS YMCMIOBLIX BbIPAXKEHWA,
COZiep>KaLLMX CTENeHMW.

[Monb30BaTbCA NPU3HaKaMn LeMMOCTU, PacKiafblBaTb HaTypasibHble YMcna
Ha MPOCTble MHOXUTESN.

[Mo/1b30BaTLCA MacLUTaboM, COCTaB/IATL MPOMOPLUN 1 OTHOLLEHUS.

cnonb3oBatb 6YKBbI A4/19 0603HAYEHMST YMCEN MPY 3anmncy MaTeMaTUYeCKNX
BbIP)XKEeHWI, COCTaBNATb OYKBEHHbIE BbIPXKeHUS 1 POPMY/ibl, HAXOAUTb 3HAYEHUS
OYKBEHHbIX  BbIpaXKEHW,  OCYLUEeCTBNASA  Heob6XoAMMble  MOACTAHOBKM U
npeo6pasoBaHus.

HaxoanTb HEM3BECTHbIA KOMMOHEHT paBeHCTBa.

PelueHne TeKCTOBbIX 3a4ay

PeLlaTb MHOroLLaroBble TEKCTOBbIE 3a4a4n apuhMETUUYECKNM CrIOCO6OM.

Pelwlatb 3agayn, CBfi3aHHble C OTHOLUEHWEM, MPONOPLUMOHAIbHOCTHIO
BEe/IMYMH, MPOLEHTaMM, peLlaTb TP OCHOBHbIE 3a4ayn Ha 4POo6Y 1 NPOLEHTLI.

Pewwartb 3agayn, cogepxalime 3aBUCUMOCTM, CBA3bIBAIOLUME BENNYUHBI:
CKOpOCTb, BpeMS, paccTosHue, LIeHa, KO/INMYeCTBO, CTOMMOCTb,
MPOV3BOAUTENILHOCTL, BpPeMsA, 00bEM paboTbl, WUCMOMb3YA apuMeTUYecKue
[ENCTBUSA,  OUEHKY, MNPUKUAKY, M0/b30BaTbCA  eAVHULAMW  U3MEepPEeHns
COOTBETCTBYHOLLMX BENYNH.

CocTaBnATb OYKBEHHbIE BbIPAXKEHWNA MO YC/IOBUIO 3afa4M.

N3BnekaTb WH(opmauuto, nNpeacTaBNeHHY0 B Tabnvuax, Ha JIMHENHON,
CTON6YaTONM MMM KPYroBOW Amarpammax, WHTEepPnpeTupoBaTb MpefCTaB/eHHbIe
[aHHble, NCMO0Mb30BaTh JaHHbIE NPY PeLLeHnn 3a4au.

MpeacTaBnsATb MHAOPMALMIO C NMOMOLLLIO Tabnuu, NMHENHO 1 cTonbyaTomn
Amarpamm.

HarnagHas reometpusa

MpuBoAMTL NpPUMEPbl 0OBLEKTOB OKPYXKAKOLLEro Mupa, MMerLmx gopmy
N3YUYEeHHbIX FeOMETPUYECKMX MIOCKMX W MPOCTPAHCTBEHHbLIX (QUryp, NPUMeEpbI
PaBHbIX Y CUMMETPUYHBIX uryp.

N306pakaTb C MOMOLLbIO  UMPKYNs,  JIMHENKW, TpaHcrnopTMpa Ha
HEeNMHOBAHHON W KNeTyaTo Oymare W3yyeHHble [M/10CKMEe reoMeTpUYecKme
(Urypbl N KOHUIypaumum, CUMMETPUYHbIE (PUIYpbI.

[MoNb30BaTbCA  FEOMETPUYECKMMU  MOHATUAMMW:  PaBeHCTBO  umryp,
CUMMETPUS, MWCMOMb30BaTb TEPMUHOMOMNI0, CBA3AHHYKD C CUMMETPMENR: OCb
CUMMETPUK, LEHTP CUMMETPUN.

HaxoguTb BeMNYMHbI  YI/I0B U3MEPEeHVEeM C MOMOLLUGH  TpaHCMopTupa,
CTPOUTb YI/bl 33jaHHOI BE/IMYMHbI, NONb30BATLCA NPU PeLleHnm 3a4a4 rpatyCcHom



MEpPOi1 YrNoB, pacno3HaBaTb Ha YepTeXXax OCTPbIi, NPSMOW, Pa3BEPHYTLIN U TyMOW
yIbl.

Bbluncnstb AAMHY NOMaHOW, MNEPUMETP MHOrOYrofibHUKa, M0/b30BaThCA
eAMHMLAMN U3MEPEHUA [ANMHbI, BblpaXaTb OAHW eAMHMLbLI U3MEepPeHUs [/INHbI
uepes fpyrue.

HaxoauTb, MCNOMb3ys YePTEXHbIE MHCTPYMEHTbI, PaCCTOAHMS: MeXy ABYMS
TOYKaMK, OT TOUKW [0 NPSMONA, ANMHY NYTU Ha KBa4paTHON CETKe.

Bblumcnsate  nnowadb  (uryp, COCTaBfIEHHbIX W3 MPSAMOYrO/IbHUKOB,
NCNOMb30BaTb  pa3bueHne Ha NPSMOYrOfbHWKW, Ha  paBHble  (DUrypbl,
AoCTpavBaHMe [0 NPSAMOYrO/IbHUKA, M0Mb30BaTbCH OCHOBHbIMU  €AMHULIAMM
M3MEPEHUA MOWAAKN, BblpaXaTb OAHW eAUHMLUbI WU3MEPEeHWs Naowaan Yepes
apyrue.

Pacno3HaBaTb Ha MOAENAX W M300paXKeHMsIX nupamugy, KOHyc, UMAnHAp,
CMONMb30BaTb TEPMUHO/OIMIO: BEPLUMHA, pebpo, rpaHb, OCHOBaHMe, Pa3BépTKa.

N306pakaTb Ha KneTyaTor 6ymare NpsMoyrosibHbIi napannenenunes.

Bbluncnstb 06bEM NPAMOYrofbHOro napannenenvnega, Kyba, nonb30BaTbCs
OCHOBHbIMW €AMHMLAMMN N3MEPEHMS 06BEMA,;

PelwaTb HeCMOXHble 3a4aynm Ha HaxoX[eHWe FeOMETPUYECKUX BEIUHYMH B
MPaKTUYECKMX CUTYaLUSX.



TEMATUYECKOE NMNJITAHNPOBAHWE
5 KJTACC

HanmeHoBaHWe pasfenoB N Tem
nporpaMmmsil

Ne n/n

HaTypanbHble yncna. [elicTeus c
HaTypaibHbIMWU YUCNamu

HarnagHas reometpus. JINHUKM Ha
M10CKOCTH

OO6bIKHOBEHHbIE fpo6U

HarnagHas reometpua. MHOIoyrofibHMKM

[lecATNUHbIE ApO6M

HarnagHas reometpusa. Tena n urypsl B
npocTpaHcTBe

MosTopeHne n 0606LLeHNE

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

KonnyecTtBo 4acoB

Bcero

43

12

48

10

38

10

170

KOHTpO/IbHbIE
paboThbl

MpakTnyeckue
paboTbl

ONEeKTPOHHbIE

(unbpoBbie)
obpasoBaTe/ibHble

pecypcbl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f4131ce

buénuoteka LLOK
https://m.edsoo.ru/7f4131ce

bubnuoteka LLOK
https://m.edsoo.ru/7f4131ce
bnénuoteka LLOK
https://m.edsoo.ru/7f4131ce
bubnuoteka LLOK
https://m.edsoo.ru/7f4131ce
bnénuoteka LLOK
https://m.edsoo.ru/7f4131ce
bnénuoteka LLOK
https://m.edsoo.ru/7f4131ce


https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KTACC

HanmeHoBaHWe pas3fenoB 1 Tem

Ne n/n

nporpaMmmsil

1 HaTtypanbHble yucna

’ HarnagHas reometpus. MNMpamble Ha
MA0CKOCTH

3 Lpo6u

4 HarnagHas reometpusa. Cummerpus

5 BbipaxkeHus ¢ 6yksamm

6 HarnagHas reometpusa. ®urypsl Ha
MA0CKOCTH

7 MonoxuTenbHble N OTpuLaTe/ibHble Yncna

8 MpeacTtaBneHne faHHbIX

9 HarnagHas reometpus. ®urypsl B
npocTpaHCTBe

10 MoBTOpeHune, 0606LLeHNe,

cucrtematmsaumAa

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

KonnyecTtBo 4acoB

Bcero

30

32

14

40

20

170

KOHTpO/IbHbIE
paboThbl

MNpakTn4yeckne
paboTbl

ONEeKTPOHHbIE

(unpoBble)
obpasoBaTesibHble

pecypcbl

bubnuoteka LLOK
https://m.edsoo.ru/7f414736

bubnuoteka LLOK
https://m.edsoo.ru/7f414736

bnbnuoteka LLOK
https://m.edsoo.ru/7f414736

bubnuoteka LLOK
https://m.edsoo.ru/7f414736

bnénuoteka LLOK
https://m.edsoo.ru/7f414736

bnénuoteka LLOK
https://m.edsoo.ru/7f414736

bnénuoteka LLOK
https://m.edsoo.ru/7f414736

buénuoteka LLOK
https://m.edsoo.ru/7f414736

bnénuoteka LLOK
https://m.edsoo.ru/7f414736

bubnuoteka LLOK
https://m.edsoo.ru/7f414736


https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

NMNOYPOYHOE NMJIAHNPOBAHWNE

5 KJTACC
No
a/n Tema ypoka

10

1

[ecATn4YHas cuctema cumcnieHumsa. Pag
HaTypasibHbIX YNCEN

JecatnyHaga cuctema cumcieHna. Pag
HaTypasibHbIX YNCeN

HatypanbHbiii pag. Yucno 0

HatypanbHbiii pag. Yucno 0

HatypanbHble yncna Ha
KOOPAMHATHOW NpAMOi

HaTypanbHble uncna Ha
KOOPAWHATHON NPsMOi

HatypanbHble yncna Ha
KOOPAMHATHOW NpAMOiA
CpaBHeHue, okpyrneHue
HaTypanbHbIX Yncen
CpaBHeHue, oKpyrneHune
HaTypanbHbIX Yncen
CpaBHeHue, okpyrneHue
HaTypanbHbIX Yncen
CpaBHeHue, okpyrneHue
HaTypanbHbIX Yncen

KonnyecTtBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

MpakTnyeckue
paboTbl

Jarta
n3yyeHus

ONEeKTPOHHbIE

LUnppoBble
obpasoBaTe/fibHble

pecypcbl

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0ccOc

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0cafe

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0e0fc

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0e2a0

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0e426

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0ce32

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0cf54

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0d300

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0d440


https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

12

13

14

15

16

17

18

19

20

21

22

23

CpaBHeHue, OKpyrneHune
HaTypanbHbIX Yncen
ApugpmMeTnyeckne LelicTBUSA C
HaTypa/ibHbIMU Yncnamm

ApugpmMeTnyeckne LelicTBUA C
HaTypanbHbIMU YMCnaMm

ApugpmMeTnyeckne LelicTBUSA C
HaTypa/ibHbIMU Yncnamm

ApugpmMeTnyeckne LelicTBUA C
HaTypanbHbIMU YMCaMm

ApudmeTnyeckme aencTeus ¢
HaTypa/ibHbIMU Yncnamm

ApupmMeTnyeckne LelicTBUA C
HaTypanbHbIMU YMCaMm

ApudmeTrnyeckme aencTeus ¢
HaTypa/ibHbIMU Yncnamm

CBOICTBA HYNA NPU CMIOXEHUN 1
YMHOX€eHWM, CBOMCTBA eANHNLbI NPK
YMHOXeHUN

CBOICTBA HYNS NPU CMIOXEHUUN 1

YMHOX€eHWW, CBOMCTBA eANHNLbI NPK
YMHOXeHU

MepemecTUTENIbHOE M coYeTaTelbHOe
CBOICTBA C/IOXKEHUS U YMHOXEHWS,
pacnpefennTeNbHOe CBOICTBO
YMHOXEHUSA

I'IepemeCTMTeanoe n co4yeTtaTtesibHOe
CBOWCTBA CMIOXKEHMNSA 1 YMHOXXEHNA,

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0eaca

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0f5ba

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0f704

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0fd8a

bubnuoteka LLOK
https://rn.edsoo.ru/f2a1015e

bubnuoteka LLOK
https://rn.edsoo.ru/f2al0c3a

bubnuoteka LLOK
https://rn.edsoo.ru/f2a10da2

bubnuoteka LLOK
https://rn.edsoo.ru/f2al04ec

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0ef3e


https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

24

25

26

27

28

29

30

31

32

33

34

35

pacnpefennTenbHOe CBOMCTBO
YMHOXEHUSA

MepemMecTUTENbHOE U COYeTaTe/IbHOe
CBOWCTBA CMIOXEHUS N YMHOXEHWS,
pacnpefennTenbHOe CBOMCTBO
YMHOXEHMA

[lennuTenn n KpaTHble Yncna,
pa3fioXKeHMe Yncna Ha MHOXMNTENN

[lenuTenn n KpaTHble uncna,
pas3noXeHne Yynmcna Ha MHOXMUTeNN

[lennuTenun n KpaTHble Yncna,
pa3foXXeHMe Yncna Ha MHOXNTENN

[eneHune c octaTKoM

JleneHne c ocTtaTtkom

[MpocTbie 1 cocTaBHbIe Yucna

[MpocTble 1 cocTaBHbIE Yncna

Mpu3Haku gennmocTtu Ha 2, 5, 10, 3,
9

Mpu3Hakn gennmocTtn Ha 2, 5, 10, 3,
9

Uuncnosble BblpaXXeHUS; NOPAA0K
AencTeuii

UuncnoBble BblpaXXeHUs; NOPSAoK
neicTBuiA



36

37

38

39

40

41

42

43

44

45

46

Uuncnosble BblpaXXeHUs; NopsaokK
nencTBuiA

PelleHMe TEKCTOBbLIX 3ajay Ha Bce
apugpmeTnyeckme LeiicTBUS, Ha
LBVKEHUE U MOKYMKK

PelleHne TEKCTOBbLIX 3afa4 Ha Bce
apugpmeTnyeckme LeicTBUS, Ha
LBUXEHME N NOKYMKK

PelleHne TeKCTOBbIX 3a/ay Ha BCe
apugpmeTnyeckme LericTBUS, Ha
LBUXEHME N NMOKYMKK

PelueHne TEKCTOBbLIX 3afa4 Ha Bce
apudmeTnyeckne aeiicTBus, Ha
[ABVKEHUE U MOKYMNKN

PelleHMe TEKCTOBbLIX 3ajay Ha Bce
apugpmeTnyeckme LeiicTBUS, Ha
LABUXXEHME N NOKYTMKK

PelleHne TEKCTOBbLIX 3afa4 Ha Bce
apugpmeTnyeckme LeicTBUS, Ha
LBUXEHME N NOKYMKK

KoHTponbHas paboTta no teme
"HaTtypanbHble yncna u Hynp"
Touka, npsmasd, OTpe3oK, Nyu.
JlomaHas

M3mepeHne ANNHbI 0Tpes3Ka,
MeTpuyecKne efuHULblI N3MepeHuns
OJINHbI

Vi3mepeHne AnHBI OTPesKa,

bubnuoteka LLOK
https://rn.edsoo.ru/f2al23fa

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0f894

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0f9fc

bubnuoteka LLOK
https://rn.edsoo.ru/f2al21a2

bubnuoteka LLOK
https://rn.edsoo.ru/f2a12558

bubnuoteka LLOK
https://rn.edsoo.ru/f2a12832

bubnuoteka LLOK
https://rn.edsoo.ru/f2a12990

bubnuoteka LLOK
https://rn.edsoo.ru/f2al2cha

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0d54e

bubnuoteka LLOK
https://rn.edsoo.ru/f2a0daee

bubnuoteka LLOK


https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee

47

48

49

50

51

52

53

54

55

56

57

58

59

MeTpUYecKme eanHNLbl N3MepPeHus
ANVIHbI

OKPY>XXHOCTb ¥ Kpyr

OKPY>XHOCTb U KpyT

MpakTuyeckas paboTa Mo Teme
"lMocTpoeHune ysopa u3
OKpY>XHOCTen"

Yron. Mpamoi, ocTpblid, TYNnowu un
Pa3BEPHYTLIA yrbl

Yron. Mpamoi, ocTpblid, TYnowu u
pPa3BEPHYTLIN Y bl

M3mepeHune yrnos

N3mepeHune yrnos

M3mepeHune yrnos

MpakTuyeckasa paboTa no Teme
"MocTpoeHune yrnos"

[po6b. MpaBunbHble U
HenpasubHbIE APO6M

[po6b. MpaBunbHble U
HenpasubHblEe APO6K

[po6b. MpaBunbHbIE U
HenpasubHble APO6M

[po6b. MpaBunbHble U
HenpasubHblEe APO6K



60

61

62

63

64

65

66

67

68

69

70
71

72

73

74

75

[po6b. MpaBunbHbIE U
HenpaBubHbIE APO6K

OCHOBHOE CBOICTBO Apo6u

OCHOBHOE CBOWCTBO Apo6u

OCHOBHOE CBOICTBO Apo6u

OCHOBHOE CBOWCTBO ApoGK

OCHOBHOE CBOWCTBO ApoGK

OCHOBHOE CBOICTBO Apo6K
OCHOBHOE CBOICTBO Apo6u

CpaBHeHue gpobeli

CpaBHeHue apobeii

CpaBHeHue apobeii
CpaBHeHue gpobeli

CnoXkeHune v BblUNTaHue
00bIKHOBEHHbIX Apobeit

CnoXeHune 1 BbluMTaHUe
00bIKHOBEHHbIX Apobeit

CnoxkeHue v BblUNTaHUE
06bIKHOBEHHbIX Ap06eit

Cno)eHne n BblYMTaHUE



76

7

78

79

80

81

82

83

84

85

86

87

00ObIKHOBEHHbIX Apo6eit

CnoXKeHune n BbluMTaHMe
00bIKHOBEHHbIX Apo6eit

CnoxkeHue v BblUNTaHue
06bIKHOBEHHbIX Apo6eit

CnoXKeHune n BbluNTaHue
00bIKHOBEHHbIX Apobeit

CnoxxeHue v BblUNTaHue
06bIKHOBEHHbIX Apo6eit

CwmeluaHHas apobb

CwmeluaHHas apobb

CwmellaHHas 1pobb

CwmellaHHas apobb

YMHOXeHWe n aeneHne
00bIKHOBEHHbIX Ap06Eii;
B3aMMHOOOpaTHble 4po6u

YMHOXeHNe u geneHue
00ObIKHOBEHHbIX Ap06eii;
B3aMMHOOGpaTHble 4pobu
YMHOXeHUe n aeneHne
00ObIKHOBEHHbIX ApPO6Eii;
B3aMMHOOOpaTHble Apobun
YMHOXeHWe n feneHne
00ObIKHOBEHHbIX ApO6Eii;

https://m.edsoo.ru/f2al81ce

bubnuoteka LLOK
https://m.edsoo.ru/f2a1835e

bubnuoteka LLOK
https://m.edsoo.ru/f2a1592e
bubnuoteka LLOK
https://m.edsoo.ru/f2al5a5a
bubnuoteka LLOK
https://m.edsoo.ru/f2a15b68

bubnuoteka LLOK
https://m.edsoo.ru/f2al5e2e

bubnuoteka LLOK
https://m.edsoo.ru/f2a184e4

bubnuoteka LLOK
https://m.edsoo.ru/f2a18692

bubnuoteka LLOK
https://m.edsoo.ru/f2a18a20

bubnuoteka LLOK
https://m.edsoo.ru/f2a18b56


https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56

88

89

90

91

92

93

94

95

96

B3aMMHOOGpaTHble 4po6u

YMHOXeHWe n geneHne
00ObIKHOBEHHbIX Ap06Eii;
B3aMMHOOGpaTHble gpobu
YMHOXEeHUe n geneHne
00bIKHOBEHHbIX Ap06Ei;
B3aMMHOOOpaTHble 4po6u

YMHOXeHNe u geneHue
00bIKHOBEHHbIX Ap06Eeii;
B3aMMHOOGpaTHble 4po6u
YMHOXeHNe 1 geneHuve
00ObIKHOBEHHbIX Ap06Eeii;
B3aMMHOOOpaTHble Apobu
PelleHne TeKCTOBbIX 3ajay,
cogepxxalimx apobu. OCHOBHbIE
3afilayn Ha gpobum

PelleHne TeKCTOBbIX 3afay,
coaepxalimx apobu. OCHOBHbIE
3afila4yn Ha gpobu

PelleHMe TeKCTOBbIX 3afad,
cogepxalimx gpobu. OCHOBHbIE
3a4ayum Ha gpobu

PelleHne TeKCTOBbLIX 3ajad,
coepxalimx apobu. OCHOBHbIE
3a7a4um Ha apobu

PelleHne TeKCTOBbIX 3ajay,
cogepxxalimx apobu. OCHOBHbIE
3afayum Ha gpobu

bubnuoteka LLOK
https://m.edsoo.ru/f2a19088

bubnuoteka LLOK
https://m.edsoo.ru/f2a19560

bubnuoteka LLOK
https://m.edsoo.ru/f2a196a0

bubnuoteka LLOK
https://m.edsoo.ru/f2a198da

bubnuoteka LLOK
https://m.edsoo.ru/f2al81ce

bubnuoteka LLOK
https://m.edsoo.ru/f2a1835e

bubnuoteka LLOK
https://m.edsoo.ru/f2al8c5a

bubnuoteka LLOK
https://m.edsoo.ru/f2a18e76

bubnuoteka LLOK
https://m.edsoo.ru/f2al18f7a


https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a

97

98

99

100

101

102

103

104

105

106

PelleHne TeKCTOBbIX 3ajau,
coaepxalimx apobu. OCHOBHbIE
3afila4yn Ha apobu

PelleHne TeKCTOBbIX 3afay,
cofepxauimx apooun. OCHOBHbIe
3a7a4um Ha apobu

PelleHMe TeKCTOBLIX 3ajad,
cogepxalimx gpobu. OCHOBHbIE
3afilayn Ha apobm

PelleHne TeKCTOBbIX 3ajay,
cogepxalimx apobu. OCHOBHbIE
3afilayn Ha gpobm

MpumeHeHne BYKB A1a 3anmcu
MaTeMaTUYeCKUX BbIpaXXEHU 1
npeanoXKeHni

MpuMeHeHue BYKB An5 3anucu
MaTeMaTUYeCKUX BbIpaXeHWUR 1
npeasioxXeHni

KoHTposnbHas paboTta no teme
"OO6bIKHOBEHHbIEe Apobu™

MHOToyronbHuKN.

YeTblIpEXYTronbHUK, NPAMOYTO/IbHUK,

KBagpat

MHOF0yF0!'IbHI/IKVI.

UeTbIpEXYronbHUK, NPSMOYTO/bHUK,

KBagpat

MpakTuyeckasa paboTa no Teme
"lNocTpoeHne NpAMOYronbHMKa C

bubnuoteka LLOK
https://rn.edsoo.ru/f2a199f2

bubnuoteka LLOK
https://rn.edsoo.ru/f2a19c2c

bubnuoteka LLOK
https://rn.edsoo.ru/f2alald6

bubnuoteka LLOK
https://rn.edsoo.ru/f2ala2ee

bubnuoteka LLOK
https://rn.edsoo.ru/f2ala3fc

bubnuoteka LLOK
https://rn.edsoo.ru/f2ala51e

bubnuoteka LLOK
https://rn.edsoo.ru/f2al6ae0

bubnuoteka LLOK
https://rn.edsoo.ru/f2al6c7a

bubnuoteka LLOK
https://rn.edsoo.ru/f2al6ele


https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e

107

108

109

110

111

112

113

114

115

116

3aflaHHbIMW CTOPOHAMU Ha
He/IMHOBaHHOW bymare"

TpeyrosbHUK

TpeyrosbHUK

Mnowaab 1 nepumeTp
NMPAMOYTrO/IbHMKA W
MHOIOYro/IbHNUKOB, COCTaBNEHHbIX U3
NPSAMOYrO/IbHUKOB, e4UHULbI
M3MepeHuns nioLasnm

Mnowanb 1 nepumeTp
NPAMOYro/ibHUKa U
MHOr0Yro/IbHUKOB, COCTaB/IEHHbIX W3
NPAMOYTOJIbHUKOB, eAUHUNLbI
M3MepeHuns nioasnm

Mnowaab 1 nepumeTp
NPAMOYTro/ibHUKA U
MHOIOYTr0/IbHUKOB, COCTaBNEHHbIX U3
NPAMOYrO/IbHUKOB, eANHULbI
n3MepeHus nnowaam

MepnuMeTp MHOTFOYronbHMKa
MepuMeTp MHOTFOYronbHMKA

[ecATnyHan 3anuck gpobei

[JecaTuyHas 3anucb gpobeit

[JecaTuyHas 3anuck gpobei

bubnuoteka LLOK
https://m.edsoo.ru/f2a16194

bubnuoteka LLOK
https://m.edsoo.ru/f2a16fe0

bubnuoteka LLOK
https://m.edsoo.ru/f2a17184

bubnuoteka LLOK
https://m.edsoo.ru/f2a17328

bubnuoteka LLOK
https://m.edsoo.ru/f2a1691e

bubnuoteka LLOK
https://m.edsoo.ru/f2alb55e
bubnuoteka LLOK
https://m.edsoo.ru/f2alb87e

bubnuoteka LLOK
https://m.edsoo.ru/f2albcfc


https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

CpaBHeHwue JecATUYHbIX Apo6el
CpaBHeHWe AeCATUYHbIX Apo6eit
CpaBHeHWe AeCATUYHbIX Apo6eit

CpaBHeHMe JecATUYHbIX Apobeii
CpaBHeHUe JecATUYHbIX Apo6el

[eliicTBus ¢ 4ecATUYHbLIMUN Apo6amu
LeicTBns ¢ gecATUYHbIMKU AP06SMUY
LeincTens ¢ AecATUYHbIMKU APO6SMU
LecTBns ¢ AecATUYHbIMKU APO6SAMU
LeicTBns ¢ AecATUYHbIMKU APOGSMU
LeAcTBns ¢ AecATUYHbIMK APO6AMM
[elicTBus ¢ 4eCATUYHBLIMUN APO6AMM
LeicTBns ¢ 4ecATUYHbIMKU APO6SMU
[elicTBuA ¢ AeCATUYHbIMMK APO6SMMU

[eiicTBUSA C AeCATUYHBLIMK APOGAMU



132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

[lelicTBMA ¢ AeCATUYHBLIMK APO6AMYU
[elicTBUA C AECATUYHBIMN APOGAMU
[elicTBUA C AECATUYHBIMK APOGAMU
[elicTBUA C AECATUYHBIMK APO6GAMU
[elicTBUA C AECATUYHBIMK APOGAMU
[elicTBNA C AECATUYHBIMK APO6GAMU
[leiicTBMA C AeCATUYHBLIMK APOGAMU

[eiicTBNS C AeCATUUYHBIMMW APOBAMY
[leiicTBMSA C AeCATUYHBLIMK APOGAMU

OKpyrneHve LecAaTUUYHbIX Apobei
OKpyrneHne aecaTUUHbIX Apo6eli

OKpyrneHve LecAaTUUYHbIX Apobei

OKpyrneHue AecsaTUYHbIX ApoGel

PelleHne TeKCTOBbIX 3ajay,
cogepxalimx gpobu. OCHOBHbIE
3afilayn Ha apobum

PelleHne TeKCTOBbIX 3afay,



147

148

149

150

151

152

153

154

155

coepxalimx apobu. OCHOBHbIE
3afilayn Ha apobum

PelleHMe TeKCTOBLIX 3ajad,
cogepxalimx gpobu. OCHOBHbIE
3afilayn Ha gpobm

PelleHne TeKCTOBbIX 3ajay,
cogepxalimx apobu. OCHOBHbIE
3afilayn Ha apobm

PelleHne TeKCTOBbIX 3afay,
coaepxalimx apobu. OCHOBHbIE
3afla4yn Ha apobu

PelleHne TeKCTOBbIX 3afay,
cogepxalinx gpobu. OCHOBHbIE
3a4a4m Ha gpobu

KoHTponbHas paboTta no teme
"[lecaTu4Hble gpobn”

MHororpaHHuku. M3obpaxeHune
MHOrorpaHH1MKoBs. Mogenu
NMPOCTPAHCTBEHHbIX Tef

MHororpaHHuku. M3obpaxeHune
MHOrorpaHHukos. Mogenu
NPOCTPAHCTBEHHbIX TeN

MpAMOYronbHbIA Napannenenunes,

Ky6. Pa3Bé&pTku Kyba n
napansenenunega

MpsMOYronbHbI/ Napannenenunes,

Ky6. Pa3BépTku Kyba n
napansenenunega

bubnuoteka LLOK
https://m.edsoo.ru/f2a1f028

bubnuoteka LLOK
https://m.edsoo.ru/f2a1f136

bubnuoteka LLOK
https://m.edsoo.ru/f2alf23a

bubnuoteka LLOK
https://m.edsoo.ru/f2ala69a

bubnuoteka LLOK
https://m.edsoo.ru/f2alad2a

bubnuoteka LLOK
https://m.edsoo.ru/f2a1a802

bubnuoteka LLOK
https://m.edsoo.ru/f2ala924


https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924

156

157

158

159

160

161

162

163

164

165

166

MpakTuyeckasa paboTa no Teme
"Pa3BépTkKa Ky6a"
O6bEM Kyba, NPAMOYrONbLHOTO
napannenenunega

O6bEM Kyba, NPSIMOYTO/IbHOTO
napannenenunega
O61bEM Kyba, NPAMOYTO/IbHOI0
napannenenunega
O61bEM Kyba, NPAMOYTO/IbHOI0
napannenenunega

MoOBTOpPEHNE OCHOBHbLIX MOHATUM 1
MeTOA0B Kypca 5 Knacca, 0606uieHne
3HaHWM

MOBTOpPEHNE OCHOBHbIX MOHATUM 1
MeTOA0B Kypca 5 Knacca, 0606LuieHme
3HaHWUM

MOBTOPEHNE OCHOBHbIX MOHATUIA 1
MeTOA0B Kypca 5 Knacca, 0606uieHue
3HaHUM

MOBTOPEHNE OCHOBHbIX MOHATUIA 1
MEeTOA0B Kypca 5 Knacca, 0606uieHne
3HaHUM

MoOBTOpPEHNE OCHOBHbIX MOHATUM 1
MeTOA0B Kypca 5 Knacca, 0606uieHne
3HaHWM

MOBTOPEHNE OCHOBHbIX MOHATUIA 1

MeTOA0B Kypca 5 Knacca, 0606uieHue
3HaHWUM

bubnuoteka LLOK
https://rn.edsoo.ru/f2alaef6

bubnuoteka LLOK
https://rn.edsoo.ru/f2alb09a

bubnuoteka LLOK
https://rn.edsoo.ru/f2alb248

bubnuoteka LLOK
https://rn.edsoo.ru/f2alf76c

bubnuoteka LLOK
https://rn.edsoo.ru/f2a1f924

bubnuoteka LLOK
https://rn.edsoo.ru/f2alfaaa

bubnuoteka LLOK
https://rn.edsoo.ru/f2a1fc08

bubnuoteka LLOK
https://rn.edsoo.ru/f2alfeec

bubnuoteka LLOK
https://rn.edsoo.ru/f2a200a4


https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4

167 MTorosas KOHTpo/ibHaa paboTta

MoBTOpPEHME OCHOBHbIX MOHATWIA 1
168 MeTOof0B Kypca 5 Knacca, 0606uieHme
3HaHWi

MoBTOpPeHUEe OCHOBHbIX MOHATUN 1
169 MeTOoL0B Kypca 5 Knacca, 0606LieHme
3HaHWi

MOBTOPEHNE OCHOBHbIX MOHATUIA 1
170 MEeTOA0B Kypca 5 Knacca, 0606LieHne
3HaHUM

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

170

bubnuoteka LLOK
https://m.edsoo.ru/f2a201f8

bubnuoteka LLOK
https://rn.edsoo.ru/f2a20388

bubnuoteka LLOK
https://rn.edsoo.ru/f2a2069e


https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KTACC

No
n/n

Tema ypoka

ApuhmeTnyeckne feicTBus ¢
MHOT03HaUYHbIMW HaTypasbHbIMM
ymcnamm

ApugpmMeTnyeckne LeicTBua ¢
MHOTO3Ha4YHbIMN HaTypanbHbIMU
ynucnamm

ApurdmeTnyeckune LeicTBuA C
MHOT03HaUYHbIMW HaTypasbHbIMM
yncnamm

ApugpmMeTnyeckne LeiicTBua ¢
MHOT03Ha4YHbIMW HaTypanbHbIMU
ynucnamm

AputmeTnyeckne aeiicTens ¢
MHOT03Ha4YHbIMUN HaTypaibHbIMM
ynucnamm

ApugpmMeTtnyeckne LelicTBUA C
MHOTO3Ha4YHbIMW HaTypanbHbIMU
ynucnamm

Uncnosble BblpaXXeHNs, NOPSAAOK
[EeNCTBUIA, NCNOMb30BaHME CKOBOK

Yuncnosble BbIpaXeHWS, NOPAJ0K
[EeNCTBUI, NCNOb30BaHME CKOBOK

KonnyecTtBoO 4acoB

Bcero

KOHTpO/bHbIE
paboThbl

lNMpakTnyeckue
paboThbl

Jata

N3yyeHns

ONEKTPOHHbIEe

umppoBble
obpasoBaTesibHble

pecypcbl

bubnuoteka LLOK
https://rn.edsoo.ru/f2a208ec

bubnuoteka LLOK
https://r.edsoo.ru/f2a20aea

bubnuoteka LLOK
https://rn.edsoo.ru/f2a2140e

bubnuoteka LLOK
https://rn.edsoo.ru/f2a21580

bubnuoteka LLOK
https://rn.edsoo.ru/f2a216de

bubnuoteka LLOK
https://rn.edsoo.ru/f2a2180a

bubnuoteka LLOK
https://rn.edsoo.ru/f2a20c48

bubnuoteka LLOK
https://rn.edsoo.ru/f2a20d6a


https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

10

1

12

13
14

15

16

17

18

19

20

Umncnosble BblpaXXeHuWs, NOPSAAOK
AeNCTBWIA, NCNONb30BaHNE CKOOOK

Uuncnosble BblpaXXeHuWs, NOPSAAOK
AeiCTBMIA, NCNONb30BaHNE CKOOOK

Uuncnosble BblpaXXeHuWs, NOPSAAOK
AeNCTBWIA, NCNONb30BaHNE CKOOOK

OKpYrneHne HaTypanbHbIX YMCen

OKpyrneHne HaTypanbHbIX Yyncen
OKpYrneHne HaTypanbHbIX YUCEN

[enntenn n KpaTHble Yncna;
Hano60oMbLW WA 06WKMIA AeNNTeNb 1
HaMMeHbLlUee 06LLee KpaTHOe

[enntenn n KpaTHble YnCna;
HanbonbLIWA 06LLNI AeNUTENb U
HavMeHblUee o6LLee KpaTHOe

[enntenn n KpaTHble Yncna;
HambonbLWA 06LLINI AeNUTeNb U
HanMeHblLee obLLee KpaTHOe

[enntenn n KpaTHble Yncna;
Han60bLW WA 06WWMIA 4eNNTeNb 1
HanMMeHbllee 06Lee KpaTHOE

[enntenn n KpaTHble YnCNa;
Hano60oMbLW WA 06WKMIA AeNNTeNb 1
HaMMeHbLlUee 06LLee KpaTHOe

LennTtenu v KpaTHble Yncna;

HanbonbLIWA 06N AeNnTeNb U
HavMeHblLee o6LLee KpaTHOe

bnénuoteka LLOK
https://rn.edsoo.ru/f2a21274

bubnuoteka LLOK
https://rn.edsoo.ru/f2a22a3e

bnénuoteka LLOK
https://rn.edsoo.ru/f2a22b9c

bubnuoteka LLOK
https://rn.edsoo.ru/f2a2340c


https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

[enMocTb CyMMbl U NPOU3BeEHNS

JenumocTb CymMMbl 1 NPOU3BELEHUA
[leneHuve c ocTaTkoMm

JeneHue c oCTaTKOM

PelleHne TeKCTOBbIX 3af4ad

PelleHne TeKCTOBbIX 3ajay

PelleHMe TeKCTOBbLIX 3agay

PelleHMe TEKCTOBbLIX 3agay

PelleHMe TEKCTOBbLIX 3afad

KoHTponbHas paboTa no teme
"HartypanbHble yncna"

MepneHANKYNSPHbIe NPsSiMble

MepneHANKYNspHbIE NpsMble

MapannencHble NpamMble

MapannenbHble npsmMble

PaccTosiHMe MeXay ABYMS TOYKaMMU,
OT TOYKM 10 NPSMOIA, ANnHA



36

37

38

39

40

41

42

43

44

45

46

MapLipyTa Ha KBafipaTHOW ceTke
PaccTosiHue Mexay ABYMS TOUKaMMu,
OT TOYKM L0 NPAMON, ANNHa
MapLipyTa Ha KBafpaTHOW ceTke
PaccTosiHue MexXay ABYMS TOUKaMu,
OT TOYKM A0 NPAMOWA, ANHA
MapLupyTa Ha KBagpaTHOW CeTKe

O6bIKHOBEHHasA 4p0o6b, OCHOBHOE
CBOWCTBO Ap06W, COKpaLleHue
Apob6ei
O6bIKHOBEHHas Apo6b, OCHOBHOE
CBOWCTBO Ap0o6u, COoKpalleHune
apob6eii
O6bIKHOBEHHAs Ap0Ob, OCHOBHOE
CBOMCTBO 4p0o6K, COKpalyeHue
Apob6ei
O6bIKHOBEHHasA Ap0o6b, OCHOBHOE
CBOICTBO 4po6u, COKpalyeHue
apobei

CpaBHeHMe 1 ynopsagoymBaHue
apob6el

CpaBHeHMWE 1 ynopsigoumBaHme
Apob6eii

CpaBHeHMe 1 ynopsagoymBaHue
Apob6eii

[lecATYHbIE APO6U N MeTpMYeCcKas
cucTema Mep

JecATnuHble ,Cl.pO6VI n MeTpunyeckas

bnénuoteka LLOK
https://rn.edsoo.ru/f2a24eb0

buénuoteka LLOK
https://rn.edsoo.ru/f2a261 fc

bubnuoteka LLOK
https://rn.edsoo.ru/f2a26670

bnénuoteka LLOK
https://rn.edsoo.ru/f2a26936

bubnuoteka LLOK
https://rn.edsoo.ru/f2a26ab2

bubnuoteka LLOK
https://rn.edsoo.ru/f2a2721e

buénuoteka LLOK
https://rn.edsoo.ru/f2a2749e

bnénuoteka LLOK
https://rn.edsoo.ru/f2a275ac

bubnuoteka LLOK
https://rn.edsoo.ru/f2a2638c


https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c

47

48

49

50

ol

52

53

54

55

56

57

58

cucTema mep

ApugpmMeTnyeckne LeiicTBua ¢
0ObIKHOBEHHBIMU U AEeCATUYHbLIMM
Apobamm

ApumMeTnyeckne LelicTBUA C
06bIKHOBEHHbLIMW U AeCATUYHbIMM
Apobamm

ApugpmeTnyeckne LelicTBUA C
06bIKHOBEHHBIMU U AeCATUYHbLIMM
Apobamm

ApugpmMeTnyeckne LelicTBUA C
06bIKHOBEHHbLIMU U AeCATUYHbIMM
Apo6saMM

ApntmeTnyeckne aelicTems ¢
0ObIKHOBEHHbLIMW N LECATUYHbLIMM
Apobamm

OTHOLEeHKE
OTHoOLIEeHME
JeneHve B JaHHOM OTHOLUEHUN
[eneHne B JaHHOM OTHOLLEHUN

MacwTab, npornopuuns

MacwTab, nponopuus

[MoHATMe NpoueHTa

bnénuoteka LLOK
https://rn.edsoo.ru/f2a276¢c4

bubnuoteka LLOK
https://rn.edsoo.ru/f2a277dc

bubnuoteka LLOK
https://rn.edsoo.ru/f2a27d40

buébnuoteka LLOK
https://rn.edsoo.ru/f2a27ec6

bnénuoteka LLOK
https://rn.edsoo.ru/f2a27c00

bubnuoteka LLOK
https://rn.edsoo.ru/f2a282¢2

bubnuoteka LLOK
https://rn.edsoo.ru/f2a28448

bnénuoteka LLOK
https://rn.edsoo.ru/f2a28a7e
bubnuoteka LLOK
https://rn.edsoo.ru/f2a28c22

bubnuoteka LLOK
https://rn.edsoo.ru/f2a28d76


https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
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60

61

62

63

64

65

66

67

68

69

70

71

72

MoHATMe npoueHTa

BbluncneHne npoueHTa OT BE/IMYUHBI
N BEIMUYUHDBI NO €€ NPOLEHTY
BbluncrieHne npoueHTa 0T BE/IMUUHBI
N BENMYNHBI MO €€ NPOLEHTY
BbluncrieHne npoueHTa 0T BE/IMUUHBI
N BEIMUYUHbBI MO €€ NPOLEHTY
BbluncriieHne npoueHTa 0T BE/IMUUHBI
N BEIMUYUHDBI NO €€ NPOLEHTY
PelleHne TEKCTOBbLIX 3ajad,
cofiepXalimx Apobun 1 NpoLeHTHI
PelleHne TeKCTOBbIX 3ajay,
cojepxaLimx gpoou 1 NPoLeHTHbI
PelleHne TeKCTOBbIX 3afay,
cogepxxaLimx gpobu 1 NPoLeHTHI
PelleHne TeKCTOBbIX 3ajay,
cogepxaLimx gpoou 1 NPoLEeHTHI
KoHTposibHas paboTa no teme
"[Opobun™

MpakTuyeckaa paboTa no teme
"OTHOLWEHME AINHBI OKPY>KHOCTU K
eé anametpy"

OceBas cummeTpusa. LleHTpanbHas
CUMMETpPUS

OceBas cummeTpus. LieHTpanbHas
CUMMETPUS

MocTpoeHne CUMMETPUYHBIX (uryp

1
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74

75

76

77

78

79

80

81

82

83

84

85

MocTpoeHne CUMMETPUYHBIX DUTyp

MpakTnyeckasa paboTa no teme
"OceBaa cummeTpus"

CummMeTpus B NPoOCTpaHCTBe

MpumeHeHne 6YKB Ans 3anuncu
MaTeMaTUYeCKNX BbIpaXXeHU 1
NpesnoXeHn

ByKBEHHbI€ BbIPOXXEHUS 1 YNC/IOBbIE
NOACTAHOBKM

ByKBeHHbIe paBEHCTBA, HaxX0XXaeHue
HEN3BECTHOINo KOMMNOHEHTa

ByKBEHHble paBeHCTBa, Hax0XAeHune
HeN3BeCTHOro KOMMOHEHTa

®dopmynbl

®opmynbl

YeTbIpéXYrofbHUK, NpUMepbI
4eTbIPEXYroNbHNKOB
MpAMOYronbHUK, KBaApaT: CBONCTBA
CTOPOH, YI/0B, AnaroHanem
MpAMOYronbHUK, KBaApaT: CBONCTBA
CTOPOH, YINOB, AuaroHane
M3mepeHne yrnos. Buabl
TPeyronbHWKOB



86

87

88
89
90

91

92

93

94

95

96

97

98

99

100

N3mepeHune yrnos. Buabl
TPEeyrosbHNKOB

MepnMMeTp MHOTOYroNbHMKa

MepuMeTp MHOTrOYronbHUKa
Mnowanb urypsl

Mnowagb purypel

®opMmysbl MepumeTpa u niowasm
NPSAMOYTro/bHUKa

®opmynbl NepMmMeTpa u niowasnm
NPsAMOYro/ibHNKa

MpnbnmKEHHOe n3mepeHne
nnowaan puryp

MpakTnyeckas paboTa no Teme
"Mnowagb kpyra"

KoHTponbHasa paboTa no teme
"BblpaxkeHns ¢ bykBamu. durypbl Ha
naockocTn"

Llenble uncna

Llenbie uncna

Llenbie uncna

Mogaynb yncna, reomeTpruyeckas
WHTepnpeTauus Moayns
Mogaynb yncna, reomeTpruyeckas
WHTepnpeTauus Moayns

bubnuoteka LLOK
https://m.edsoo.m/f2a2ab94

bubnuoteka LLOK
https://m.edsoo.m/f2a29eb0

bnénuoteka LLOK
https://m.edsoo.m/f2a2ae 8c

bubnuoteka LLOK
https://m.edsoo.m/f2a2bf6c
bnénuoteka LLOK
https://m.edsoo.ru/f2a2c07a
bubnuoteka LLOK
https://m.edsoo.ru/f2a2cl7e

bnénuoteka LLOK
https://m.edsoo.ru/f2a2c886

bnénuoteka LLOK
https://m.edsoo.ru/f2a2ca3e


https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Mogynb uncna, reoMmeTpruyeckas
NHTepnpeTaumnsa mogyns
Mogynb uncna, reomeTpuyeckas
NMHTepnpeTaumnsa mogyns
Mogynb uncna, reomeTpuyeckas
NHTepnpeTaumnsa mogyns
Yuncnosble NPOMEXYTKU
MonoXxunTenbHble U OTpULLATENbHbIE
yncna

MonoXxunTenbHble U OTpULLATENNbHbIE
ymcna

CpaBHeHUE NONOXKUTENbHBIX U
oTpuLaTeNIbHbIX Yucen
CpaBHeEHMNE MONOXUTENbHbIX U
oTpuLaTeNbHbIX Yucen
CpaBHeHMNE NMONOXUTENbHbIX U
oTpuLaTeNibHbIX Yucen
CpaBHEHUE NMOJIOXKNTENBHBIX U
oTpuLaTeNbHbIX Yucen
CpaBHeHMNE NMONOXUTENbHbLIX U
oTpuLaTeNbHbIX Yucen
ApudmeTnyeckme LeicTBMA C
NONOXUTENbHBLIMMK 1
oTpuuateslbHbIMWU YMcnaMu
ApudmeTnyeckune aeicTBus ¢
NONOXUTENbHBLIMMU 1
oTpuuaTeNbHbIMKU YncnaMmu

ApuhmeTnyeckne LelicTBUA C



115

116

117

118

119

120

121

122

123

NONOXUTENbHBIMU U
oTpunyatesibHbIMK YNCnamu

ApumeTnyeckune feiicTBus
MOMOXUTENbHBIMMN 1
oTpuLaTebHbIMU YnCnaMu

ApudmeTnyeckne aeiicTBus
NONMOXMNTENbHBIMU 1
oTpuUaTeNbHbIMU YMCAamMK

ApumeTnyeckune feicTBus
MONOXUTENbHBIMMN 1
oTpuLaTenbHbIMU Yucnamu

ApudmeTnyeckme gencTems
MONOXUTENbHLIMU U
oTpuLaTenbHbIMU YUCIaMu

ApumeTnyeckune feicTBus
MONOXUTENbHBIMMN 1
oTpuLaTeNbHbIMU YCNaMu

ApudmeTnyeckne aeiicTBus
NONMOXMNTENbHBIMU 1
oTpuUaTeNbHbIMU YMCNaMM

ApumeTnyeckune feicTBus
MONOXUTENbHBIMMN 1
oTpuLaTenbHbIMU Ynucnamm
ApumeTnyeckune feicTBus
MONOXUTENbHLIMU U
oTpuLaTenbHbIMU YnCnaMu
ApumeTnyeckune feicTBus
MONOXUTENbHBIMMN 1

https://m.edsoo.ru/f2a2dab0

bubnuoteka LLOK
https://m.edsoo.ru/f2a2ddee

bubnuoteka LLOK
https://m.edsoo.m/f2a2defc

bubnuoteka LLOK
https://m.edsoo.ru/f2a2e384

bubnuoteka LLOK
https://m.edsoo.m/f2a2e5f0

bubnuoteka LLOK
https://rn.edsoo.rn/f2a2e762

bubnuoteka LLOK
https://rn.edsoo.rn/f2a2eb90

bubnuoteka LLOK
https://rn.edsoo.rn/f2a2ecf8

bubnuoteka LLOK
https://rn.edsoo.rn/f2a2eel0

bubnuoteka LLOK
https://rn.edsoo.rn/f2a2f248


https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

124

125

126

127

128

129

130

131

132

133

oTpunuyaTe/ibHbIM YNCNaMN

AputmeTnueckne aeiicTema
MONOXUTENbHLIMU U
oTpuLUaTeNIbHbIMK YMCIamMu
ApumeTnyeckune feicTBus
NONOXUTENbHLIMU W
oTpuLaTeNbHbIMK YnCAaMu

ApugpmeTnyeckne LelicTBnA
MONOXUTENbHLIMU U
oTpuLaTenbHbIMU YUCNaMu
ApugpmeTnyeckne LeiicTBnA
MONOXUTENbHBIMUN 1
OTpULaTe/IbHbIMU YMCIamMu

AputmeTnyeckne aeiicTema
NONMOXMNTENbHBIMU 1
oTpuUaTeNbHbIMU YMCaamMm

ApumeTnyeckune feicTBus
MONOXUTENbHBIMMN 1
oTpuLaTeNbHbIMU YCNaMu

ApuntMeTUYECKNE AeiACTBIUS
MONOXMNTENbHBIMU U
OTpULATENbHBIMU YMCNaMK

PelleHne TeKCTOBbIX 3a4au

PelweHne TeKCTOBbIX 3ajad

PelleHMe TEKCTOBbLIX 3agay

bnénuoteka LLOK
https://rn.edsoo.rn/f2a3035a

buénuoteka LLOK
https://rn.edsoo.rn/f2a304c2

bnénuoteka LLOK
https://rn.edsoo.rn/f2a305e4


https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4

134

135

136

137

138

139

140

141

142

143

PelweHne TeKCTOBbIX 3a4ay

KoHTposnbHasa paboTa no remam
"ByKBeHHbIe BblpaXKeHUs.
MMonoXnTtenbHole U oTpuLaTeNbHbIE
yucna"

MpamoyronbHas cucTemMa KoopanHaT
Ha NI0CKOCTH

KoopgnHaTbl TOYKWN Ha NNOCKOCTH,
abcuucca n opanHaTa

CTon6uatble U KPYrosble AuarpamMmbl

MpakTuyeckaa paboTa no Teme
"lMocTpoeHune guarpamm™

PelleHne TeKCTOBbLIX 3ajad,
cofepxalmx faHHble,
npeacTaBneHHble B Tabnumuax u Ha
anarpammax

PelleHne TeKCTOBbIX 3ajay,
cogepxxalimx faHHble,
npeAcTaBfieHHble B Tabnmuax v Ha
aunarpammax

MpsAMOYronbHbIA Napannenenunes,
Ky6, npu3ma, nupamuia, KoHyc,
LMNMHAP, Wap u cgepa
MpsAMOYronbHbIA Napannenenunes,
Ky6, npu3ma, nMpammia, KoHyc,
LUnHAp, wap v cgepa

bubnuoteka LLOK
https://m.edsoo.ru/f2a30706

bubnuoteka LLOK
https://m.edsoo.ru/f2a30ca6

bubnuoteka LLOK
https://m.edsoo.ru/f2a311d8

bubnuoteka LLOK
https://m.edsoo.ru/f2a3178c

bubnuoteka LLOK
https://rn.edsoo.ru/f2a318ae

bubnuoteka LLOK
https://rn.edsoo.ru/f2a319c6

bubnuoteka LLOK
https://m.edsoo.ru/f2a31afc


https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc

144

145

146

147

148

149

150

151

152

153

N3006paxeHne NpocTpaHCTBEHHbIX
turyp

M306paxkeHre NPOCTPaHCTBEHHbIX
turyp

Mpumepbl pa3BépToK
MHOrOrpaHHNKOB, LUANHApa U
KOHYycCa

MpakTuyeckaa paboTa no Teme
"Co3faHune moaenei
NPOCTPAHCTBEHHbIX uryp"

MoHATHE 06bEMA; eAUHULbI
n3mepeHns o6bvéma

O6BLEM NPAMOYroNbLHOIo
napannenenunea, Kyba, popmynbl
06bEMa

O6bEM NPAMOYTrONbLHOIO
napannenenunega, kyba, popmynbl
06béMa

MOBTOPEHNE OCHOBHbLIX MOHATUIA 1
MeTOA0B KypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTm3anns
3HaHUM

MOBTOPEHNE OCHOBHbLIX MOHATUI 1
METOL0B KYypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTmsanns
3HaHUM

MOBTOPEHNE OCHOBHbLIX MOHATUIA 1
MeTOA0B KypcoB 5 1 6 Knaccos,

bnénuoteka LLOK
https://rm.edsoo.ru/f2a3206a

bubnuoteka LLOK
https://rn.edsoo.ru/f2a3252¢

bubnuoteka LLOK
https://rn.edsoo.ru/f2a321c8

bubnuoteka LLOK
https://rn.edsoo.ru/f2a3234e

bubnuoteka LLOK
https://rn.edsoo.ru/f2a328f8

bubnuoteka LLOK
https://rn.edsoo.ru/f2a32a9c

bubnuoteka LLOK
https://rn.edsoo.ru/f2a32bd2


https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
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155

156

157

158

159

160

0606LeHNE N cucTemaTm3aLns
3HaHUM

MoOBTOPEHNE OCHOBHbLIX MOHATUN
MeTOA0B KypcoB 5 1 6 Knaccos,
0606LeHNE N cucTemaTm3aLns
3HaHWM

MOBTOPEHNE OCHOBHbIX MOHATUN
MeTOA0B KypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTm3aLns
3HaHWM

MoBTOPEHNE OCHOBHbIX MOHATUN
MeTOA0B KypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTm3aLns
3HaHWM

MoBTOPEHNE OCHOBHbLIX MOHATUN
MeTOA0B KypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTm3aLns
3HaHW

MoBTOPEHNE OCHOBHbLIX MOHATUN
MeTOA0B KypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTm3alns
3HaHW

MoOBTOPEHNE OCHOBHbIX MOHATUN
MeTOA0B KypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTm3aLns
3HaHWM

MoBTOpPEHMEe OCHOBHbIX NOHATWIA

METO0B KypcoB 5 1 6 Knaccos,
0606LeHNe N cucTemaTm3aLns

bubnuoteka LLOK
https://m.edsoo.ru/f2a3312c

bubnuoteka LLOK
https://m.edsoo.ru/f2a33352

bubnuoteka LLOK
https://m.edsoo.ru/f2a33596

bubnuoteka LLOK
https://m.edsoo.ru/f2a33780

bubnuoteka LLOK
https://m.edsoo.ru/f2a338b6

bnénuoteka LLOK
https://m.edsoo.ru/f2a339ce

bnénuoteka LLOK
https://m.edsoo.ru/f2a33ad2


https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
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162

163

164

165

166

167

168

3HaHWU

MOBTOPEHNE OCHOBHbIX MOHATUN
MEeTO0B KypcoB 5 1 6 Knaccos,
06006LleHNE N cUCTEMATN3AL NS
3HaHW

MOBTOPEHNE OCHOBHbLIX MOHATUN
METO[0B KypcoB 5 1 6 Knaccos,
06006LleHNE N cUCTEMATN3ALNA
3HaHW

MOBTOPEHNE OCHOBHbLIX MOHATUN
MEeTO0B KypcoB 5 1 6 Knaccos,
06006LleHNE N cUCTEMATN3ALNA
3HaHW

MOBTOPEHNE OCHOBHbLIX MOHATUN
MEeTO0B KypcoB 5 1 6 Knaccos,
06006LleHNE N cUCTEMATN3AL A
3HaHW

MOBTOPEHNE OCHOBHbIX MOHATUN
METO[0B KypcoB 5 1 6 Knaccos,
06006LlEeHNE N cUCTEMATN3AL A
3HaHW

MoBTOpPeHNe OCHOBHbIX MOHATUN
METO[0B KypcoB 5 1 6 Knaccos,
06006LleHNE N cUCTeEMaTN3AL A
3HaHW

MTorosas KOHTpo/bHaa paboTa
MoBTOpPeHNEe OCHOBHbIX MOHATUN
MeTOL0B KypcoB 5 1 6 Knaccos,

buénuoteka LLOK
https://rn.edsoo.ru/f2a33bd6

buénuoteka LLOK
https://rn.edsoo.ru/f2a33f46

buénuoteka LLOK
https://rn.edsoo.ru/f2a340b8

buénuoteka LLOK
https://rn.edsoo.ru/f2a3420c

buénuoteka LLOK
https://rn.edsoo.ru/f2a3432e

buénuoteka LLOK
https://rn.edsoo.ru/f2a34478

buénuoteka LLOK
https://rn.edsoo.ru/f2a3482e


https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e

0606LeHNE N cucTemaTm3aLns
3HaHUM

MoBTOPEHUE OCHOBHbIX NOHATWI 1

169 METOA0B KypcoB 5 1 6 Knaccos, 1 Bubnnoteka LIOK
0606LeHne 1 cucTemaTmsaumns https://m.edsoo.ru/f2a34950
3HaHWA
MoBTOpPEHUEe OCHOBHbIX MOHATUI 1

170 METOA0B KypcoB 5 1 6 Knaccos, 1 Bubnnoteka LIOK
006006LLEeHNE N cUCTEMATU3AL NS https://m.edsoo.ru/f2a34d2e
3HaHWiA

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

170 5 5


https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e

YYEBHO-METOANYECKOE OBECIEYEHWNE
OBPA3OBATEJIbHOI'O NMPOLECCA
OBA3ATEJIbHbIE YHYEBHBIE MATEPUAJIbI ANTA YYEHUKA

METOANYECKWNE MATEPWANDbI AJTA YHYNTENA

LNPPOBBLIE OBPA3OBATEJ/IbHbIE PECYPCbI N PECYPCbl CETU

NMHTEPHET



MWHWCTEPCTBO MNMPOCBELWEHNA POCCUNCKOWN ®EAEPALLAN
MwuHucTepcTBO 06pa3oBaHMs KpacHOSPCKOro Kpas
MKY "YnpaBneHne 06pa3oBaHMsa YXKYpPCKOro pamnoHa”

MBOY «¥Yxypckasa COLU Ne 6 um. 'CC KO.H. lNMeTennHa»

PABOYAS MPOrPAMMA
(ID 761984)

y4yebHOro Kypca «Anrebpa»

Ons 06yyatoLLmMxcs 7-9 KnaccoB

r. Y)xyp 2023/2024 y4ebHblli rof



MOACHUNTENbBHAA SATINMCKA

Anrebpa ABNMSETCA OAHWM M3 OMOPHbIX KYpPCOB OCHOBHOro 0OLLEro
06pa3oBaHus: OHa 06ecneyvmBaeT U3yyeHne Apyrmx AMCUUMNINH, KaK eCTECTBEHHO-
Hay4yHOro, TaKk M TyMaHMUTapHOro UMK/IOB, e& OCBOeHMe HeobXxoaumo [Ans
NPOAO/IKEHNS 06pa30BaHUS U B NMOBCEAHEBHOM XMN3HU. Pa3BuTue y 0by4aroLmxcs
Hay4YHbIX MpPeACTaBNEHNA O TMPOUCXOXKAEHUM W CYLWHOCTU anrebpanyeckmx
abCTpaKLMii, crnocobe OTPaKEHNS MAaTEMATUYECKOWN HayKOW SIBNIEHUIA U NPOLIECCOB
B npvpofde W 06LecTBe, PO/iM MaTemaTuyecKoro MOAENMPOBaHUS B Hay4yHOM
MO3HaHMM 1 B NPaKTUKe CnocobCTBYET (DOPMMPOBAHNIO HAYYHOTO MUPOBO33PEHUA
N Ka4yeCTB MbILLU/IEHNSA, HEOOXOAMMbIX ANA afanTauumn B COBPEMEHHOM LM(POBOM
obulectBe. WM3yuyeHue anrebpbl obGecrieumBaeT pa3BUTUE YMEHUS HabNOAATD,
CpaBHMBATb, HaxOAWUTb 3aKOHOMEPHOCTW, TPEOYeT KPUTUYHOCTU MbILLIEHUS,
CMOCOGHOCTM aprymeHTMpOBaHHO 0OO0CHOBbLIBATb CBOM [AEWCTBUS U BbIBOABI,
(hopmynupoBaTh yTBepXAeHNA. OCBOEHMe Kypca anredpbl 06ecnevmBaeT pa3sutme
NOTNYECKOrO MbILLNEHMST OBYyYaloWMXCA: OHW  UCMOMb3YHT AeAYKTUBHbIE U
WHAYKTUBHbIE pacCy>kaeHus, 00600LIeHe N KOHKpeTU3auuo, abctparnposaHue v
aHanormo.  O6y4yeHue  anrebpe  npeanonaraeT  3HauUUTENbHbIA  0OBEM
CamMOCTOATENbHON  [eATeNIbHOCTM  00yyaroLMXCs, MO3TOMY CaMOCTOATE/IbHOE
peLLeHNe 3aaay SBNSETCS peann3aunein AeaTeNlbHOCTHOrO NPUHLKMNA 06yYeHus.

B cTpykType nporpamMmbl y4yebHOro Kypca «Anrebpa» A1 OCHOBHOIO
o6Lero obpasoBaHNsA OCHOBHOE MECTO 3aHUMatOT COAepXKaTe/IbHO-MeTOANYECKMNe
NMHUA: «Yucnia N BbIYMCIEHNA», «ANrebpanyeckme BbIPKEHNUA», «YPaBHEHUS U
HepaBeHCTBa», «PYHKUUM». Kaxaas u3 3TUX CcoaepXKaTeSlbHO-MeTOANYECKMX
NMHWIA Pa3BMBAETCA Ha MPOTSHKEHUM TPEX NET U3YYeHNs Kypca, B3aUMOAENCTBYS C
OPYTUMW  ero IMHWAMKU. B Xxofe u3y4yeHWs Yy4yebHOro Kypca 06y4aroLmMMCs
NPUXOAMTCA NOTMYECKM paccyXaaTb, UCMOMb30BaTb TEOPETUKO-MHOXKECTBEHHbIA
A3bIK. B CBA3M C 3TMM B nporpammy y4yebHOro kKypca «Anrebpa» BK/IHOYEHbI
HEKOTOpPble OCHOBbI /IOTVKW, NPeACTaB/eHHble BO BCEX OCHOBHbLIX pasfenax
mMaTemaTMyecKoro obpasoBaHus M CrOCOOCTBYIOLME OBNALEHNIO 06yYatoLLMMICS
OCHOB  YHMBEpPCA/IbHOrO0  MaTeMaTU4yeckoro A3blka.  CofepXKaTenbHonm 1
CTPYKTYPHOM OCOGEHHOCTbIO Y4ebHOro Kypca «Anrebpa» sBNAeTCA €ro
WNHTErPUPOBaHHbIV XapakTep.

CogepxaHue NUHUKA  «Ymucna W BbIYUCIEHUS»  CNYXXUT OCHOBOW A1
[aNbHelLWero M3y4yeHns mMatemaTtuku, CrocoOCTBYEeT pasBUTUIO Y 00ydaroLmxcs
NOMNYECKOr0 MbILLIEHUNSA, (POPMMPOBAHMIO YMEHUS M0/1b30BATLCA alropuTMamu, a
TaKXXe NPMOBPETEHNIO NPAKTUYECKNX HABbIKOB, HEOOXOAMMbIX AN MOBCEAHEBHOM
XM3HW. Pa3BUTME MOHATUA O YMC/le HA YPOBHE OCHOBHOMO 0OLLEro 06pa3oBaHus
CBA3AHO C pPauVOHaIbHbIMA U MpPaLMOHa/IbHBIMU  YKciaMK, (DOPMUPOBAHUEM



NpeACTaBNEHUA O AEWCTBUTENbHOM 4MCe. 3aBepLUEHMEe OCBOEHWUSI YMCNOBOWA
JMHWM OTHECEHO K CpeaHeMy 00LLeMy 06pa3oBaHuto.

CofepxaHue [BYX anrebpanyeckmx NMMHUIM - «Anrebpanyeckme BbipaKeHNs»
N «YpaBHEHUS N HepaBeHCTBa» CroOCOOCTBYET (DOPMUPOBAHMIO Y 00YyYaroLLMXCH
MaTemMaTU4yecKoro annaparta, HeobXxoAaMMoro [ANA pelleHns 3afay MaTeMaTuKM,
CMEXHbIX MpegMeTOB U MPaKTUKO-OPUEHTMPOBAHHLIX 3afad. Ha ypoBHe
OCHOBHOIO 06Llero 06pa3oBaHNA Y4ebOHbIA MaTepuan rpynnupyeTcsa BOKPYT
pauMOHaIbHbIX BblpaXKeHUA. Anrebpa LeMOHCTPUPYeET 3Ha4YeHne MaTeMaTUKN Kak
A3blka [N MOCTPOEHMS MaTemMaTUyecKUX MOfenieid, onucaHusi MnpoLEeccoB U
ABNEHUA peasibHOro mupa. B 3agaunM  00ydveHus anrebpe BXOAAT Takxke
faNbHelllee  pasBUTME  a/ITOPUTMUYECKOTO  MbILWIEHNS, HEeobXxoaumoro, B
YaCTHOCTM, [ OCBOEHWUA Kypca WH(OPMAaTUKK, W OBNafeHNe HaBblKamu
AelyKTUBHBIX paccy>kaeHunid. MNpeobpa3oBaHMe CMMBO/bHbLIX ()OPM CMOCO6CTBYET
Pa3BUTUIO BOOOPaXKEHMS, CMOCOBHOCTEN K MaTeMaTUUYeCKOMY TBOPYECTBY.

CogepxaHve pyHKLUMOHaIbHO-TpatiyecKon IMHUN HaLeNeHo Ha MnosyyeHue
00y4aloWMMNCA 3HAHMIN 0 (PYHKLMAX KaK BadKHEWLLEeW maTemMaTMyeckoin Momenu
A9 onucaHus 1 uccnefoBaHnsa pasHOO6pasHbIX MPOLECCOB W ABIEHUIA B NPUPOJE
N obuwecTtBe. K3yyeHne martepuasa Crnoco6CTBYeT pasBUTMIO Y 0OydatoLmxcs
YMEHUS UCNONb30BaThb pPas/iyHble BblpasuTe/bHble CPeACTBa A3blka MaTeMaTUKM -
C/IOBECHbIE, CUMBO/IMYECKME, Tpajmyeckme, BHOCUT BK/ag B (hopMmmpoBaHue
NpesCTaB/IEHNIA O PONN MaTEMATUKN B PasBUTUM LMBUIN3ALMN N KYNIbTYPbI.

CornacHo yyebHOMy nnaHy B 7-9 Knaccax W3ydaeTcs Y4ebHbIN Kypc
«Anrebpa», KOTOPbIA BK/IKOYAeT Cnefytolme OCHOBHble pasfesibl COAepXaHus:
«Ynucna wn  BblUUCNEHUS», «ANITebpanyecKne BbIPAKEHUS», «YPaBHEHUA U
HepaBeHCTBa», «PYHKLNN».

Ha n3yyeHne yyebHoro kypca «Anrebpa» orsogmtca 306 yacoB: B 7 Knacce
-102 wyvaca (3 yaca B Hegento), B 8 knacce - 102 vaca (3 yaca B Hefento), B 9
Knacce - 102 yaca (3 yaca B Hefieno).



COLAEPXAHWE OBYUEHWHA
7 KNACC

Yucna v BblUUCIEHUSA

[Apobn 06bIKHOBEHHbIE N [AeCATUYHbIE, Mepexof OT OAHOWN (HOopPMbI 3amnuncu
apobeit K Apyroi. ToHATME pauuoHaNbHOrO0 4mMcna, 3anucb, CPaBHEHWE,
yrnopagoumMBaHne  pauuoHasbHbIX — yucen.  ApugmeTuyeckne  LencTeus  C
paunoHa/IbHbIMK YncnaMu. PelleHne 3agay 13 peasibHOM MPakTUKM Ha 4YacTu, Ha
Apoow.

CreneHb C HaTypa/ibHbIM MOKa3aTefieM: OnpefeneHne, npeobpasoBaHue
BbIPaXKEHWIA Ha OCHOBE OnpejenieHns, 3anncb 60bWNX Yncen. MPoLeHTbI, 3anuch
MPOLEHTOB B BUAE ApobK N Apo6u B BMAE MPOLIEHTOB. TPW OCHOBHbIE 334a4M Ha
MPOLEHTbI, peLLeHre 3a4a4y U3 peasibHON NPaKTUKW.

[MpyMeHeHNe MNPU3HAKOB  AE/MMOCTW, Pas3/iOKEHNEe Ha  MHOXMUTENN
HaTypasibHbIX YNCES.

PeabHble  3aBMCMMOCTW, B TOM 4ucie npsAMas W obpaTHas
MPONOPLMOHANLHOCTH.

Anrebpanyeckune BblpaxXeHus

[MepeMeHHble, YMC/IOBOE 3HAYeHMEe BbIpaXXeHUs C nepeMeHHON. JonycTumble
3HayYeHus nepeMeHHbIX. [peacTaBneHne 3aBUCUMOCTY MeXAy BeMYMHaMU B BUAE
(hopmynbl. BblumcneHus no gopmynam. MNMpeobpazoBaHne OYKBEHHbLIX BbIPaXXEHWA,
TOXAECTBEHHO paBHble BbIPAKEHUS, MpaBuia npeobpasoBaHUs CymMM U
Npon3BeAeHWIA, NpaBuia PacKpbITUS CKOOOK 1 NpuBeAeHNs NOJ06HbLIX cnaraeMbiX.

CBoiACTBa CTENEHW C HaTypasibHbIM MOKa3aTesiem.

OfHouMieHbl M MHOrouneHbl. CTeneHb MHorouneHa. CnoXeHue, BblYUTaHWE,
YMHOXEHME MHOrousieHoB. ®POpMy/ibl  COKPALLEHHOrO YMHOXEHWUA:  KBagpar
CyMMbl W KBagpar pasHocTu. Popmyna pasHOCTM KBaApaToB. PasfioXeHue
MHOIQY/1EHOB Ha MHOXMWTENN.

YpaBHEHUSA 1N HEPaBEHCTBA

YpaBHeHVe, KOpeHb YpaBHeHWs, MnpaBuia npeobpasoBaHUs YpaBHEHUS,
PaBHOCU/IbHOCTb YPaBHEHUM.

JInHeiiHOe ypaBHeHME C OAHO MEePeMEHHON, 4YMC/I0 KOPHEN JIMHEeNHOro
YPaBHEHWS, peLUeHne JIMHENHbIX YypaBHeHWA. CoCTaBfieHWe YpPaBHEHWIA MO
YCNOBUIO 3afa4n. PeLleHne TEKCTOBbIX 3a4a4 C MOMOLLbH0 YpaBHEHNIA,

JInHeinHOe ypaBHEHWe C ABYMSA NepeMeHHbIMU 1 ero rpajuk. Cuctema gsyx
NMHEVHbIX YPaBHEHWI C [BYMSA MEpeMeHHbIMU. PelleHne CUCTEM YpaBHEHWI
Cnocobom noAcTaHOBKWU. [Mpumepbl pelleHnss TEKCTOBbIX 3afay C MOMOLLbHO
CUCTEM YpaBHEHMWIA.

PyHKUMN



KoopanHaTta TOUKK Ha NpsiMOil. YncnoBble NPOMEXYTKN. PaccTosiHue Mexay
ABYMS TOUKaMy KOOPANHATHOW NPSMOIA.

[MpamoyronbHas cuctema KoopamHat, oc Ox n Oy. Abcumcca 1 opavHaTta
TOUYKN Ha KOOPAWHATHOW MIOCKOCTU. puMmepsbl rpadkoBs, 3aaaHHbIX (hopMynamu.
UTeHne rpauKoB peanbHbIX 3aBUCUMOCTEN. [loHATME  (yHKUMK. [padimk
(hyHKUMKn. CBoiicTBa (DYHKUMIA. JIHeHaA QyHKUWA, eé rpaduk. I"patmk dyHKuum
y = [X. pajmueckoe pelleHne NUHEMHbIX YPaBHEHWI N CUCTEM JIMHEHbIX
YpaBHEHWIA.

8 KNNACC

Yuncna n BblYMCIEHUS

KBagpaTHblii KOpeHb W3 uucna. [MoHATME 06 uMppauuMoHasIbHOM uYuChe.
[ecATnYHbIE NPUBAKEHUS MppaLMOoHanbHbIX Yncen. CBOMCTBA apUMETUYECKNX
KBafpaTHbIX KOPHEW 1 UX NPUMEHEHNE K MPeobpa3oBaHNio YMC/IOBbIX BbIPaXKeHW
W BblYUCNEHUAM. [leCTBUTENbHbIE YnCHa.

CreneHb C LieMbIM NOKasaTesiem 1 eé ceoictea. CTaH4apTHas 3anmcb Yncna.

Anrebpanyeckune BblpaxXeHus

KBagpaTHblii  TPEXYNEH, pa3/ioKeHWe  KBaApaTHOro  TpéxufeHa Ha
MHOXUWTENN.

Anrebpanyeckass [apobb. OCHOBHOe CBOWCTBO anredpavyeckorn [apobu.
CnoXkeHue, BbluATaHWe, YMHOXeEHWe, [efleHne anrebpanyeckux  Apoben.
PaLoHasnbHble BbIPaXXEHUS 1 UX Npeobpa3oBaHue.

Y paBHEHUSA N HEPaBEHCTBA

KBagpaTHOe YypaBHeHMe, (OpMyna KOPHER KBaApaTHOro YypaBHEHUS.
Teopema Bueta. PelleHne ypaBHEHWUIA, CBOAALLUMXCS K TMHENHbIM W KBafpaTHbIM.
MpocTeiumne Apo6HO-paLOHabHbIE YPaBHEHMS.

"pahmyeckas MHTepnpeTaumus ypaBHEHWn C ABYMSI NEPEMEHHbLIMIU U CUCTEM
NMHENHBbIX YpaBHEHWIA C [ABYMS MepemMeHHbIMW. [Mpumepbl peLLeHns CUCTEM
HENIMHENHbIX YPaBHEHWI C ABYMS MEPEMEHHbLIMU.

PelLieHMe TEKCTOBbIX 3a[a4 anirebpanyeckmM crocooom.

Yncnosble HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHON MepemMeHHON.
PaBHOCW/IbHOCTb HEpPaBeHCTB. JIMHENHble HepaBeHCTBA C OfHON MepeMEHHOIA.
CuUCTeMbI INHENHbIX HEPABEHCTB C OHOI MepPeMEHHOIA.

P YHKLMN

MoHATUe (yHKUMKW. O6nacTb OnpeaeneHnMss U MHOXECTBO  3HaYeHWi
(hyHKUMK. Cnocobbl 3afaHNA DYHKLUMN,

MpatnK yHKUMKW. UTeHMe CBOWCTB (DYHKUMM MO eé€ rpaduky. MprmMepsl
rpagMKoB (PYHKLMIA, OTpaKatoLLMX peasibHble NPOLECCHI.



®yHKUMKW, OMuCbiBalOWMe MPAMYHO M 00paTHYH NPOMOPUMOHa/IbHbIE
3aBUCMMOCTU, UX rpadmkn. ®PyHKUMny =x2,y =x3, y = Vx y=\x\. padunueckoe
PELLEHNE YPaBHEHWUIA U CUCTEM YPaBHEHUIA.
9 KNACC

Yucna v BblUUCIEHUSA

PauMoHabHble Yncna, MppauMoHaibHble YMCa, KOHEYHble U BeCKOHEeYHble
[eCATMYHbIE Apo6U. MHOXECTBO AeNCTBUTE/bHbIX YNCES, AeNCTBUTENbHbIE YnCNa
KaKk OeCKOHeuyHble [ecATUYHble [Apobwu. B3anMMHO OAHO3HAYHOE COOTBETCTBUE
MeXAy MHOXXECTBOM AeCTBUTENbHbIX YMCEN Y KOOPAMHATHON NMPAMON.

CpaBHeHWe  [eCTBUTENIbHbIX  4uCen, apudmeTMdeckne OeWACTBUS  C
[EACTBUTENIbHBIMU YMCIAMU.

Pasmepbl OOBLEKTOB OKpPYXaloWero mupa, A/MTeNbHOCTb MPOLECCOB B
OKpY>KatoLLLEeM MUpeE.

MpnbnMXEHHOE 3HAaYeHWE BEIMUMHDBI, TOUHOCTb NPUOAKeHNA. OKpyrieHune
yuncen. MNpuKnaKa n oueHKa pesy ibTaToB BbIMUCIEHNIA.

YpaBHEHNA N HEPABEHCTBA

JInHeinHoe ypaBHeHWe. PelleHre ypaBHEHWI, CBOAALLMXCA K NIMHENHBIM.

KBagpaTHOoe ypaBHeHVe. PelleHVe ypaBHEHWIA, CBOAALMXCS K KBafpaTHbIM.
BukBagpaTHOe ypaBHeHMe. puMepbl pelleHnst YpaBHEHUIA TPETbEN M YeTBEPTOWA
CTerneHel PasfoXKeHNeM Ha MHOXUTENN.

PelleHe [ApO6HO-paUMOHaibHbIX YpaBHEHWUIA. PelleHne TeKCTOBbIX 3ajad
asirebpanyeckMm MeToLOoM.

YpaBHeHVE C ABYMSI MepPeMeHHbIMUA U ero rpagmk. PelleHne cuctem [BYX
NMHEVHbIX YPaBHEHWA C ABYMSA MepeMeHHbIMU. PelLeHe CUCTEM ABYX YPaBHEHWIA,
OAHO M3 KOTOPbIX JIMHEHOe, a [pyroe - BTOPOW CTeneHW. [ paduyeckas
NHTEpPNpeTaumns CUCTEMbI YPaBHEHWNIA C ABYMS NepeMeHHbIMN.

PelLieHMe TEKCTOBbIX 3a[a4 asirebpanyeckmM crocooom.

Yncnosble HepaBeHCTBA U UX CBOWCTBA.

PeLleHe NIMHENHbIX HepaBeHCTB C OAHOW MepemMeHHOW. PelueHWe cucTem
NMHEMHbIX HepaBeHCTB C OAHON nepemeHHoOW. KBagpaTHble HepaBeHCTBa.
"pagmyeckass MHTepnpeTaunMss HepaBeHCTB W CUCTEM HePaBeHCTB C [ABYMS
nepeMeHHbIMU.

D YyHKLMN

KBagpatuyHaa (DyHKumus, eé rpaduk m csoictBa. lMapabona, KoopauHaThbl
BEPLUMHbI Napabosibl, 0Cb CUMMETPUU Napabosbl.

Mpatmkn yHKUMit: y = kX, y = kx + b, y = k/X, y = X3,y = VX, y = |X] 1 ux
CBOWCTBA.

Yuncnosble NocnefoBaTebHOCTU U NpPOrpeccum



[MoHATUE 4YMCMIOBOM NOC/efoBaTeIbHOCTW. 3afaHue MNocnefoBaTelbHOCTU
PEKYPPEHTHOM POpPMY ot 1 hopMysion N-ro YneHa.

ApudmeTnyeckas 1 reometpuyeckas nporpeccun. Popmynbl N-ro uynieHa
apIMETNYECKOIN U TeOMETPUYECKOI NPOrPeccuii, CyMMbI MePBbLIX N Y/IEHOB.

306pakeHne 4ieHOB apu(METUYECKOM W TeOMETPMYECKO MNporpeccui
TOYKaMN Ha KOOPAMHATHOW MMOCKOCTW. JIMHEWHbIA M 3KCMOHEHLMa/IbHbIA POCT.
CnoXKHble NPOLEHTLI.



MITAHNPYEMBIE  PE3YJIbTATbl OCBOEHWA  TMNPOIPAMMBDbI
YUYEBEHOIO KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOIO
OBLWEINO OBPA3OBAHINA

JIMYHOCTHbLIE PE3YJIbTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHMS MpoOrpammbl  y4ebHOro  Kypca
«Anrebpa» XapakTepusyoTcs:

1) naTpMoTUYECKOE BOCNUTAHNE:

NPosIBNEHWEM WHTEpeca K MPOWIOMY W HAcCTOSWEMY POCCUINCKOMN
MaTtemMaTuKu, LEHHOCTHbIM  OTHOLUEHVWEM K  [JOCTUDKEHMAM  POCCUIACKUX
MaTemMaTMKOB WM POCCUMIACKOM MaTeMaTU4YecKOW LLKOSbl, K WMCMNO/b30BaHUIO 3TMX
AOCTUDKEHWUIA B APYTMX HAayKaxX N NPUKNagHbIX clepax;

2) rpaXkJaHCKOe U yXOBHO-HPABCTBEHHOE BOCMNUTAHNE:

FOTOBHOCTbIO K BbINO/HEHMIO 0083aHHOCTEN rpaXkKAaHUHa 1 peasvsalumn ero
npae, nNpeAcTaB/eHVEM O MaTeMaTUYecKMX OCHOBax (hYHKLMOHMPOBaHUSA
Pas3IMYHbIX CTPYKTYP, ABMEHWNA, NpoLeayp rpaxaaHcKoro obuiectsa (Hanpuwvep,
BbIOOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXXAEHNIO 3TMYECKUX NPOG/IEM, CBA3aHHbIX
C MPaKTUYeCKUM MPUMEHEHNEM [OCTUDKEHUA HAyKW, OCO3HAHWEM BaXKHOCTU
MOP&/IbHO-3TUYECKUX MPUHLMNOB B AeATENbHOCTU YYEHOTO;

3) TpyA0BOE BOCMUTAHME:

YCTaHOBKOW Ha aKTMBHOE Yy4aCTMe B pPELUeHUN MNPaKTUYeCcKMX 3adad
MaTemMaTMyecKoi HanpaBneHHOCTM, OCO3HaHMEM BaXKHOCTW MaTeMaTU4YecKoro
06pa3oBaHNA Ha MPOTSHKEHUN BCEW XXMU3HW ANS YCMELHON NpojecCUoHaIbHOA
[eATeNbHOCTU N PasBUTMEM HEOOXOAMMbIX YMEHWA, OCO3HaHHbIM BbIGOPOM U
MOCTPOEHMEM VHAVBUAYA/IbHON TPaeKToOpUN 06pa3oBaHNs U XXMU3HEHHBIX NJaHOB C
YYETOM JINYHBIX MHTEPECOB M 0OLLECTBEHHBIX MOTPEOHOCTEMN;

4) acTeTMYecKoe BOCMUTaAHUE:

CMOCOBGHOCTBIO K 3MOLMOH&/IbBHOMY U 3CTETUYECKOMY  BOCMPUSATUIO
MaTemaTMyecKnx OObEKTOB, 3afay, PelleHW, PacCy)XXAEeHWn, YMEeHU BUAETb
MaTemaTnyeckmne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLEeHHOCTN Hay4YHOro MO3HaHWUSA:

opuveHTauuMen B [eATe/IbHOCTM HA COBPEMEHHYK) CUCTEMY HAYYHbIX
NpefCTaBNIEHNA 06 OCHOBHbIX 3aKOHOMEPHOCTSAX Pa3BUTUA YenoBeka, Npupoabl v
o6LecTBa, MOHMMaHMEM MaTeMaTMYECKO HayKM KakK cqepbl 4YenoBeyvecKoin
[eATeNbHOCTW, 3TanoB eé pasBUTUS U 3HAYMMOCTU A/ PasBUTUSA LUBUIN3ALNN,
OBNafleHNeM A3bIKOM MaTeMaTVKN N MaTeMaTUYeCcKOW Ky/bTypol Kak CpeAcTBOM
MO3HaHWA MWUpa, OBMafEeHVEM MPOCTEALLIMMU HaBbIKaMW UCCIe[0BaTe/IbCKOM
[eATeNbHOCTY;



6) (hmM3myeckoe BOCMUTaHME, (OPMUPOBAHWE KYNbTypbl 340POBbA U
3MOLMOHAIbHOTO 6/1aronoyyus:

FOTOBHOCTbIO MNPUMEHATb MaTeMaTUYecKne 3HaHUS B WHTepecax CBOEro
300p0BbS,  BefeHWd  340pOBOro  obpasa  XuM3HWM  (340pOBOE  MUTaHMe,
COaNaHCMPOBAHHBIA  PEXUM  3aHATUIA WU OTAbIXa, perynspHas  gusmnyeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBblKa pedriekcun, Mpu3HaHMEM CBOEro
MpaBa Ha OLUMOKY 1 TaKOr0 Xe rnpasa ApYyroro YenoBeka;

7) 3KO/I0rMYecKoe BOCMNTaHMeE:

OpuveHTauMen Ha NpPUMeHeHe MaTeMaTUYeCKMX 3HAHUIA ANa peLLeHns 3aaad
B 00/11aCTV COXPaHHOCTN OKpY)KatoWeil cpefbl, MNaHWPOBaHWUSA MOCTYMKOB U
OLEHKN WX BO3MOXXHbIX MOCMEACTBMIA ANA OKpYyXKatowe cpefbl, OCO3HaHMEM
rnobasibHOro xapakrepa aKOOrMYecKnxX nNpobsieM 1 NyTen NX peLleHuns;

8) ajanTtauma K M3MeHALWMMCA YCN0BMAM COLManbHOM U NPUPOLHONA
cpegpbl:

FOTOBHOCTbIO K [ENCTBUAM B YC/IOBUAX HeOnpeaenéHHOCTU, MOBbILIEHWNIO
YPOBHSA CBOE KOMMETEHTHOCTM Yepe3 NPakTUYeCKYH AesATe/lbHOCTb, B TOM YuChe
YMEHNe YUUTbCS Yy APYruxX Nofder, npuobpetaTb B COBMECTHOW [eATeNIbHOCTU
HOBble 3HaHWS, HaBbIKN 1 KOMMETEHLMW U3 OMbITa APYIUX;

HeoOXOAMMOCTbIO B (DOPMMPOBAHUM  HOBbIX 3HaHWWA, B TOM 4uChe
(hopmynMpoBaTh MAen, NOHATUA, TMNOTE3bl 06 00bEKTAX U ABMEHUAX, B TOM YUC/E
paHee  HEeW3BECTHbIX, OCO3HaBaTb  [Ae(MUMUTbI  COOCTBEHHbLIX 3HAHWA 1
KOMMNETEHTHOCTEW, M1aHMpPOoBaTb CBOE pa3BUTHE,;

CMOCOOHOCTLHO  OCO3HaBaTb  CTPECCOBYK — CUTyauuio,  BOCMPUHUMATD
CTPECCOBYKO CUTyaumio KaK BbI30B, TPeOyOLWMA KOHTPMep, KOPPEKTMPOBaTb
MPUHVMAEMbIE PELLEHNA W [elcTBMA, (hOPMYNMpoBaTb M OLEHMBATL PUCKA U
nocneacTems, (hOPMMUPOBATb ONbIT.

METAMNPEAMETHbBLIE PE3Y/IbTATDI

Mo3HaBaTeNbHbIE YHBEPCANbHbIE YUebHbIe 1eACTBUSA

Ba3oBble nornyeckune LencTeus:

* BbISBMISATb M XapaKTepn30BaTb CYLLECTBEHHbIE NMPU3HAKM MaTemMaTuyeCKmX
OObEKTOB, MOHATWIA, OTHOLUEHWI MeXZy MNOHATUAMU, (OPMYIMPOBaTb
OnpeAeneHns  MOHATWIA,  YCTaHaBNMBaTb  CYLUECTBEHHbIN  MPU3HaK
Knaccugukaumm, OCHOBaHMS A/t 0006LLEHNA W CpPaBHEHWS, KpuTepum
MPOBOAUMOrO aHaNN3g,;

* BOCNpPVHUMATb, (DOPMYy/MPOBaTb M  MPeobpas3oBbIBaTb  CYXKAEHUS:
yTBEPAUTENIbHbIE W OTpULATE/IbHbIE, eAVWHWYHbIE, YaCTHble U 06Lyue,
YC/OBHbIE;



BbIIBNATb ~ MaTeMaTUYeckme  3aKOHOMEPHOCTM,  B3aUMOCBSI3UM WU
NpoTMBOpPeUMss B (PaKTax, [AaHHbIX, HaOMOAEHMAX W YTBEPXKAEHUAX,
npegnaratb  KpUTepuUM AN BbISABEHUA  3aKOHOMEPHOCTEN  ”
MPOTVUBOPEUNIA;

[enatb BbIBOAblI C WCMOMb30BaHWEM 3aKOHOB JIOTUKWN, AELYKTUBHBIX U
NHAYKTUBHbIX YMO3aK/IHOUeHNIA, YMO3aK/HOUYEHWNIA MO aHaIornu;

paszbupatb AOKa3aTeNbCTBa MaTeMaTUYECKMX YTBEPXKAEHWIA (MpsMble 1 OT
MPOTUBHOr0), MPOBOAMUTL CaMOCTOATE/IbHO HEC/IOXKHbIE [0Ka3aTeNbCTBa
maTteMaTMyeckux (hakToB, BbICTpaMBaTb aprymeHTaumio, npuUBOAUTH
NpUMepPbI U KOHTPMPUMEPBI, 060CHOBbIBAaTb COBCTBEHHbIE PACCYXKAEHUS;
BblOMpaTb CNocob pelleHns y4yebHOM 3agaum (CpaBHMBATb HECKO/bKO
BapuvaHTOB peLUeHNns, BblOMpaTb Hambonee nOAXOAAWMA C  YYETOM
CaMOCTOATE/bHO BbIfE/NIEHHbIX KPUTEPUEB).

Ba30Bble UcCNeaoBaTeNbCKNe AeNCTBUS:

MCMOMb30BaTb BOMPOCHI KaK MCCNeA0BaTeNbCKMI MHCTPYMEHT MO3HaHWS,
(hopmynupoBaTb BOMPOCHI, (UKCUPYHOLIME MPOTUBOPeYne, npobnemy,
CaMOCTOATENbHO yCTaHaBNMBaTb WCKOMOe W [aHHOe, (OPMMPOBaThb
rmnoTesy, apryMeHT1pPoBaTh CBOK MO3ULINKO, MHEHWE;

NPOBOAMTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY MlaHy HECOXHbIN
9KCMEPUMEHT,  HebOonblLIOe  WCCMeAoBaHME MO YCTaHOBMEHWUIO
OCOOEHHOCTEM MaTemMaTMyecKoro 006bekTa, 3aBMCMMOCTEN O0OBLEKTOB
mMexzay coboW;

CaMOoCTOATENbHO (HOPMYNMPOBaTL 0606LLEHNA M BbIBOAbI MO pe3y/ibTaTam
NPOBEAEHHOIO0 Hab6MOAeHNS, WUCCNeA0BaHUS, OLEHMBaTb A0CTOBEPHOCTb
MONYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 060O6LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXKHOE pa3BUTME MpOLecCa, a TakXke BblABUraTb
NpeanonoXeHns 0 ero PasBUTUM B HOBbIX YC/TOBUSIX.

PaboTa ¢ MHhopMaLue:

BbISIBNSATb HEAOCTATOYHOCTb U M30bITOYHOCTb WH(OPMaUMK, [aHHbIX,
HEO6X0AMMBIX A4/15 peLLeHns 3a4auun;

BblOMpaTb, aHa/M3MpoBaTb, CUCTEMATU3NPOBATb W WHTEPNPETUPOBaTb
MH(OpMaLMIO pasfInyHbIX BULOB MU (HOPM NPeLCTaB/EHUS;

BblOMpaTb (hopMy MpeAcTaBneHns MHGopMauunm 1 UANKOCTPUPOBATb
pellaemble 3afaynM CXemamu, [uarpaMMamu, WHOM rpadiMkon u ux
KOMOUHaLUMAMM;

OLEHMBaTb HafEXHOCTb MH(OpPMaUMM N0 KPUTEPUAM, MPEAIOXKEHHbIM
yumnTenem nam copMynnmpoBaHHbIM CaMOCTOATESbHO.

KoMMYHVKaTUBHbIE YHMBepCabHble y4ebHble AeiiCTBUS:



BOCNPUHUMATbL W (DOPMYNNPOBATb  CYXAEHWS B  COOTBETCTBUM C
YC/IOBUAMU N LEeNsIMU 06LLEeHNSA, ACHO, TOYHO, FPaMOTHO BbIpaXaTb CBOH
TOYKY 3PEHUS B YCTHbIX M MUCbMEHHbIX TEKCTaX, [aBaTb MOSICHEHWUS MO
X0Ay peLleHns 3a4a4m, KOMMEeHTMPOBAaTb MOMYYeHHbIA pe3y/bTar;

B X0fe 06Cy»/eHWNA 3aaBaTb BOMPOCHI MO CYLLECTBY 06CYXAAEMOI TeMb,
Npo6/siembl, peLlaemMoii 3aa4un, BbICKasblBaTb UAEWN, HaLeNeHHbIe Ha MOUCK
PELUEHNs, COMOCTaBNATb CBOW CYXXAEHUS C  CY)XXAEHUAMU  ApYrux
YYaCTHWKOB [fuasiora, 06Hapy>XuBaTb pas/inyumMe U CXOACTBO MO3WLUUIA, B
KOPPEKTHOIN thopme (hopMy/IMpPoBaTh Pas3HOr1lacusi, CBOWM BO3PAXKEHWS;
NpeAcTaBNATb  pe3ynbTaTbl  PELleHUs  3af4aun,  3KCMEpPUMEHTa,
NCCMeAoBaHUA,  MPOEKTa,  CamMOCTOSATeNbHO — Bblbupatb  hopmart
BbICTYN/IEHMS C YYETOM 3a4a4 Npe3eHTauuy 1 0CO6eHHOCTEN ayauTopuu;
MOHMMATb M UCMOMb30BaTb  MpPeMMyLLecTBa  KOMaHgHOW  W”
NHANBNAYaNbHON paboTbl MNPU  PELEHUM YYEeOHbIX MaTeMaTUYECKUX
3ajavy;

MPUHUMATbL Lie/lb COBMECTHOWN AeATeNbHOCTH, NIaHMpoBaTb OpraHu3aumo
COBMeCTHOM paboTbl, pacnpeaendts BuAbl paboT, [oroBapmeaThCs,
06Ccy)XXaaTb npouecc 1 pesynbTaTt paboTbl, 0606LLaTb MHEHUA HECKO/IbKMX
noaen;

y4yacTBOBaTb B TPYNMOBbIX (opmMax paboTbl (06CYKaeHUs, 0OMeH
MHEHVSIMW, MO3rOBble LUTYPMbl W [APYrWe), BbIMOMHATbL CBOK 4acTb
paboTbl N KOOPANHMPOBATL CBOW AEACTBMS C APYrMMM YleHaMy KOMaHApbl,
OLleHMBaTb KayecTBO CBOEro BKafa B O6LMIA NMPOAYKT MO KpUTepUamM,
chopMynMpPoBaHHbIM YYaCTHUKaMMN B3aUMOAENCTBUS.

PerynaTuBHble yHUBepcaibHble y4yebHble AeCTBUA
CamoopraHunsauuns:

CaMOCTOSITENIbHO COCTaBNATb NJaH, aifOpUTM peLLeHns 3agadm (Um ero
4acTb), BblOMpaTb CMOCO6 pelleHnst C YYETOM MMEIOLMXCS PECYPCOB U
COOCTBEHHbIX BO3MOXHOCTEW, aprymeHTMpoBaTb W  KOPPEKTUPOBATb
BapWaHTbl PELLEHWNIA C YY4ETOM HOBOW MHGOPMaLNA.

CaMOKOHTPO/1b, 3MOLMOHANbHbIA UHTENNEKT:

BMafeTb CrocobamMy  CamOMNpOBEPKM, CaMOKOHTPONS  Mnpouecca W
pe3ynbTaTa peLleHnst MaTeMaTUyYecKoi 3afauu;

npeaBuaeTb TPYAHOCTM, KOTOPble MOFYT BO3HWMKHYTb MPW  PELLEHUM
3aflau/, BHOCWUTb KOPPEKTVBbI B [eATENbHOCTb HA OCHOBE HOBbIX
00CTOATENLCTB, HaEHHbIX OLLIMOOK, BbIABMEHHbIX TPYAHOCTEN;
OLIEHMBaTb COOTBETCTBUE pe3ynbTaTa AesTeNlbHOCTM MOCTaB/IEHHOW Lienn
W YCNOBUSIM, OBBSCHATL NPUUMHBI JOCTUXEHUS UMW HEAOCTVKEHMS LIENN,
HaXOAWTb OLIMOKY, faBaTb OLEHKY NPUOBPETEHHOMY OMbITY.



MPEAMETHbBIE PE3SY/IbTATHI

K KoHUy o00y4yeHus B 7 knacce 0Oy4yarOLMIACA MNONYYAUT CreayroLime
NpeaMeTHble pe3y/bTaTbl:

Yucna v BblUUCIEHUSA

BbINONHATL, coyeTasd YCTHble M MUCbMEHHbIE MPUEMBI, apUMeTUYECKME
[EeNCTBUA C paunoHa/IbHbIMK YMCIaMU.

Haxo4uTb 3HAa4YeHMsi 4YMCNOBbLIX BbIPAKEHWUI, NPUMEHSATb pa3HO06pasHbIe
CNoco6bl U MPUEMBI BbIYMC/IEHUS 3HAYEHUIN APOOHBIX BblpaXKEHWI, COAEPXKALLMX
00bIKHOBEHHbIE U AeCATUYHbIE APO6U.

[MepexoanTb OT OAHOM (DOpPMbI 3anmMcK Yucen K apyron (npeobpas3oBbiBaTh
[NECATUYHYIO [p06b B OObIKHOBEHHYH), OObIKHOBEHHYID B [AECATUYHYIO, B
4aCTHOCTM B 6ECKOHEUHYHO AECATUYHYIO APO6b).

CpaBHMBaTb 1 YNOpsAA0UMBaTL PaLMOHa/IbHbIE YICTA.

OKpyrnATb ymcna.

BbINOMHATL NPUKUAKY W OLEHKY pe3yrbTaTta BblYUCIEHWNIA, OLEHKY 3HAUYEHWIA
UMC/IOBbIX BbIPAXEHWUIA. BbINOMHATL AEACTBUA CO CTEMEHSMW C HaTypaslbHbIMU
rnokasaTensmu.

[MpUMEHATL  MPU3HAKM  AEIMMOCTW,  PasfioXXeHWe Ha  MHOXMWTeNu
HaTypaslbHbIX YnCen.

PellaTb MpaKTUKO-OPUEHTUPOBaHHbIE 3afayu, CBSi3aHHble C OTHOLLEHWEM
BE/IMYMH, MPONOPLMOHASILHOCTLIO BEIMYMH, MPOLEHTaMK, WHTEpPrpeTMpoBaThb
pesynbTaTbl pelleHns 3afay ¢ YYETOM OrpaHUYeHWiA, CBSI3aHHbIX CO CBOMCTBaAMMU
paccmaTpuBaeMbiX 0OBLEKTOB.

Anrebpanyeckune BblpaxXeHus

cnonb3oBatb asirebpanyeckyto TEPMUHOMNOTMIO N CUMBOJSIMKY, MPUMEHSATb
eé B mpovecce 0CBOEHWNA y4ebHOro marepuana.

HaxoguTb 3HayeHUsi OYKBEHHbIX BbIPXXEHWI NpU 3afaHHbIX 3HAYEeHUsAX
MepeMeHHbIX.

BbiNnONHATL  npeobpa3oBaHUsi  LENIoro  BblpaXKeHWs B MHOTOuY/IEH
npuseeHNeM NoJ0OHbIX claraembiX, PaCKpbITUEM CKOOOK.

BbINONHATL YMHOXeEHWEe OfHO4Y/eHA Ha MHOrOY/leH W MHOrouvieHa Ha
MHOTOU4/IEH, NPUMEHATb POPMY/ibl KBagpaTa CyMMbl U KBapata pasHOCTW.

OCYLUEeCTBNATL Pa3/OXeHWe MHOMOY/IEHOB Ha MHOXWUTENM C  MOMOLLGHO
BbIHECEHMA 3a CKOOKM 06Lero MHOXWTENs, TPYNMUPOBKU  CraraeMblx,
NpYMeHeHNst (HOPMY/ COKPALLEHHOIO YMHOXEHUS.

MprMeHATL Npeobpa3oBaHUA MHOIMOYIEHOB A1 PeLLeHns pasNYHbIX 3aaad
13 MaTeMaTUKM, CMEXHbIX MPeaMeTOB, 13 peasibHOM NPaKTUKM.

icnonb3oBaTb CBOWCTBA CTeMeHeil C HaTypasibHbIMK MoKasaTenaMmu /s
Npeobpa3oBaHns BblpPaXKeHWIA.



YpaBHEHNA N HepaBeHCTBA

PellaTb NIMHENHbIE YpPaBHEHMS C OAHOW NEPeMEHHON, MPUMeHsAs npaBuia
nepexoja OT UCXOLHOI0 ypaBHEHUA K paBHOCU/IbHOMY emy. [TpoBepsATh, ABNAETCA
NN YACNO KOPHEM YpaBHEHWS.

[MpUMeHATL rpanyecke MeToAbl NP PELLUEHUN IMHENHBLIX YPaBHEHNIA N X
cuUcTeMm.

MoabupaTb NpUMepPbl Map 4ucen, SBNAIOLWMXCA PeLUeHNEM JIMHENHOrOo
ypaBHeHWA C ABYMSA MepeMeHHbIMU,

CTpouTb B KOOPAMHATHOM MNJIOCKOCTU rpauK SMHEMHOro YpaBHEHUS C
ABYMSA TMepeMeHHbIMKM, MOo/b3yACh paiMKoM, MPUBOAUTL MPUMEPbI  PeLleHWS
YpaBHeHus.

PellaTb CUCTEMbI ABYX IMHENHbIX YPaBHEHWIA C ABYMS MEePEMEHHbLIMU, B TOM
yucne rpaguyecku.

CocTaBnaTb M pelwaTtb JMHENHOE YpaBHEHWE WM CUCTEMY JIMHEMHbIX
YpaBHeHWA N0 YCMOBMIO 33dayn, WHTEepPnpeTuMpoBaTb B COOTBETCTBUMM C
KOHTEKCTOM 3a/a4 MoJlyYeHHbIn pe3ynbTar.

PyHKUMN

N306paXkaTb Ha KOOPAMHATHOM NPSIMOIA TOYKM, COOTBETCTBYHOLLME 3afaHHbIM
KOOpAunHaTaMm, nyyn, 0TPesKn, NHTepBabl, 3aMnCbiBaTb YMC/IOBbIE MPOMEXYTKN Ha
anrebpanyeckom si3bIKe.

OTmMeuyaTb B KOOPAMHATHON MNOCKOCTU TOYKM MO 33faHHbIM KOOpAMHaTaM,
CTPOUTb rPaUKM NNUHENHBIX QYHKUMIA. CTPOUTb rpadvk QyHKUMM y = [X.

OnucbiBaTb C  MOMOLWIBGIO  (PYHKUWMIA  M3BECTHblE  3aBMCUMOCTU  MeXay
Be/IMYMHAMWN: CKOPOCTb, BPeMms, PacCTOsHWE, LEeHa, KO/MYeCTBO, CTOMMOCTDb,
MPOV3BOANTENILHOCTL, BPeEMS, 00bEM PaboThI.

HaxoanTtb 3HavyeHe DYHKLMM MO 3HAYEHUIO €€ aprymeHTa.

[MoHMMaTb rpadnMyecknii cnocob npeacTaBneHUst M aHanM3a MHGopMmaumm,
N3BMEKaTb U MHTEPNPETUPOBaTL MH(OPMALMIO N3 TPaUKOB peasibHbIX NPOLECCOB
1 3aBUCUMOCTENA.

K KoHUy o06y4yeHMs B 8 Knacce 00y4aroLMinCcA MNOAyunT Ccnegyrouime
NpeAMeTHble pe3ynbTarhl:

Uwncna n BblUnCIeHNS

icnonb3oBaTb HavaslbHble MPeLCTaB/IeHNS O MHOXECTBE [AeACTBUTE/NbHbIX
yncen ANt CpaBHEHWs, OKPYT/IEHNUS N BbIMUCNEHWNIA, N306paXxKaTb AeCTBUTE/bHbIE
ymcia ToYKamy Ha KOOpAMHATHOW NPSMOIA.

[MpUMeHATL MOHATUE apUPMETUYECKOro KBafpaTHOrO KOPHS, Haxo4auTb
KBafpaTHble KOPHW, WCMOMb3ys NP HEO6XOAMMOCTU KasibKyNATOpP, BbIMOMHATb
Npeobpa3oBaHNs BbIPAKEHWUI, COAepXalUMX KBajpaTHble KOPHW, WCNOMb3ys
CBOMCTBA KOPHel.



cnonb3oBaTb 3anmcy 60/bLUMX U MasibIX YMCEN C MOMOLLUbI0 AECATUYHbIX
Apo6eit n cteneHert uncna 10.

Anrebpanyeckmne BblpaXXeHus

MpYMeHATb  MOHATME CTEMeHM C  UeNbiM  MNoKasaTeneM,  BbINOMHATb
Npeo6pa3oBaHns BbIPAXKEHWA, COAEPXKALLMX CTENEHU C LieNbIM NOKasaTesieMm.

BbINOMHATL TOXAECTBEHHbIE NPe06pa3oBaHMsi PauMOHaIbHbIX BbIpaXKEeHW
Ha OCHOBe MpaBW AECTBUIA Ha MHOTOY/IEHaMK U anrebpanyeckmmmn apoosamu.

PacknafpblBaTb KBaAPaTHbIA TPEXUIEH HA MHOXUTENN.

MprMeHATL NPeobpa3oBaHUs BbIPXKEHWUI /1 PELLEHUS Pa3IMYHbIX 3a4a4 13
MaTeMaTUKK, CMEXXHbIX NPeAMeTOB, U3 peasibHOM NPaKTUKW.

YpaBHEHNSA N HEpPaBEHCTBA

Pewatb NMHeRHble, KBaApaTHble YpPaBHEHWUS U pauLMOHa/IbHbIE YpaBHEHWS,
CBOAALLMECS K HAM, CUCTEMbI ABYX YPaBHEHWI C ABYMS MEPEMEHHbLIMU.

MpoBOANTL NPOCTEMLLIME MUCCNEAOBAHUA YPABHEHWUIA N CUCTEM YPaBHEHWN, B
TOM 4uCne C NPUMEHEHNEM rpadmyeckmx npeacTaBneHwin (yctaHaBnvMBaTb, UMEET
NN ypaBHEHVE WM CUCTEMA YPaBHEHWIA PELLEHWs, eClii MMEET, TO CKOJbKO, U
rpoyee).

MepexoanTb OT CNOBECHOM (HOPMYNMPOBKKU 3afdaun K eé anrebpavyeckomn
MOZENM C TOMOLLbI COCTaBNEHMSI YpPaBHEHUS WM CUCTEMbl YPaBHEHWI,
MHTEPNPeTUPOBaTb B COOTBETCTBMM C KOHTEKCTOM 3aa4n NoyYeHHbI pesy/bTar.

MpVYMEHATb CBOMCTBA YMCMOBLIX HEPABEHCTB [/ CPaBHEHWS, OLEHKM,
pelaTb /IMHENHbIE HEpaBEHCTBA C O[HOM MEPEMEHHOW M WX CUCTEMbI, [daBaTb
rpaMyeckyro  WAMKCTPaUmMi0  MHOXEeCTBa PeLleHMin  HepaBeHCTBa, CUCTEMbI
HEpaBEHCTB.

PyHKUMN

MoHMMaTb M MCNOMb30BaTb (DYHKLUMOHAIbHbIE MOHATUA W A3blK (TEPMUHBI,
CUMBONIMYECKME 0603HaYeHns), OnpefensTb 3HayeHWe (YHKUMM MO 3HAYEHUHO
aprymeHTa, onpeaensTb CBOMCTBA PYHKLMN MO eé rpadmky.

CTpouTb rpadmkv anemeHTapHbIX PYHKLMWIA BUAA:

y = kiIX, y =x2,y =x3y = |, y = VX, onucblBaTb CBONCTBa YMC/0BOW
(hYHKLMM MO0 eé rpadnky.

K KoHUy o00y4yeHus B 9 knacce 0Oy4yalOLMIACA MNONYUUT CreayroLme
NpeaMeTHble pe3y/bTaTbl:

Yuncna n BblYMCIEHUS

CpaBHMBaTb ¥ YNopsaA0uMBaTh paunoHaibHble U MppauyoHabHble YncHa.

BbINOMHATL  apuUPMETUYECKME AEWCTBUA C  pauMOHa/IbHbIMK  YMCNaMK,
coyeTas YCTHble W TMUCbMEHHble MpPWEMbI, BbIMOMHATL  BbIYUCIEHUA C
MppaLMoHaIbHbIMMK YMCaMM.



HaxoguTb 3HayeHWs CTereHelm C UeNbIMMA MOKasaTensaMM W KOPHER,
BbIYNCNATb 3HAYEHUSA YNCNOBbIX BbIPaXKEHWA.

OKpyrnATb AeACTBUTENbHbIE YMCNE, BbINOMHATL NPUKUAKY pe3ynbTata
BbIYMCNEHWIA, OLEHKY YMCNOBBIX BbIPXKEHWA.

YpaBHEHUSA N HEPaBEHCTBA

PellaTb /IMHENHblIE W KBafpaTHble YpPaBHEHWS, YPaBHEHWUS, CBOAALLMECA K
HWM, NpOCTenLLne 4POOHO-paLMOHabHbIE YPaBHEHNS.

Pellatb CUCTEMbl ABYX /IMHEWHbIX YPaBHEHWMI C ABYMS MepPeMeHHbIMU U
CUCTEMbI BYX YPaBHEHUI, B KOTOPbIX O4HO YPaBHEHME He ABNAETCA NIMHENHbIM.

PelsaTb TEKCTOBble 3afayn anrebpavyeckum CrnocoboM C  MOMOLLbIO
COCTaB/IEHWNSA YPaBHEHWNSA UM CUCTEMbI [BYX YPaBHEHWI C ABYMSA NEPEMEHHbIMM.

[MpoBOANTL NPOCTEMLLME MUCCMEA0BAHUA YPaBHEHWNIA N CUCTEM YpPaBHEHUH, B
TOM YuC/e C NPUMEHEHVEM rpafUyeckux npeAcTaBeHnin (ycTaHaBImMBaTb, MMeeT
NN ypaBHEHVE UMW CUCTEMA YPaBHEHWIA PELLEHWs, eClii UMEET, TO CKOJbKO, U
npoyee).

PellaTb NMHelHble HepaBeHCTBA, KBafpaTHble HEepaBeHCTBa, M300paxarb
PeLLeHNe HepaBeHCTB Ha YMC/IOBO MPSMOW, 3annCbiBaTb PeLUeHME C MOMOLLbIO
CVYMBOJI0B.

Pellatb  CACTEMbl  JINHEWHbLIX  HEpPaBeHCTB, CUCTEMbl  HEpPaBEHCTB,
BK/IOYAKOLLMe KBajpaTHOE HepaBeHCTBO, M300pakaTb pelUeHWe CUCTEMbI
HepaBeHCTB Ha YMC/I0BOI NPSMOMK, 3anmcbiBaTb PeLLeHme C MOMOLLbH CUMBOJIOB.

icnonb3oBaTb HepaBEHCTBA MPY PeLLeHNN Pas/InyHbIX 3a4au.

PyHKUMN

PacnosHaBaTb (OYHKLUMW W3yYeHHbIX BWAOB. [10OKasblBaTb CXeMaTUYecKu

PacnooXeHne Ha KOOPAMHATHOW MNOCKOCTN rpadnkoB (yHKUMA Buaa: y = kx, y
=kx +by =kiXx,y =ax2 + bx + ¢,y =x3, Yy = VX y = |X|, B 3aBUCMMOCTW OT
3HaYeHNIN KO3PULIMEHTOB, OMUCLIBaTb CBOMCTBA (DYHKLWIA.

CTpouTb 1 M306paXKaTb CXeMATUYECKM Fpavky KBagpaTUYHbIX (YHKLWNA,
OMUCbIBaTb CBOMCTBA KBAAPATUYHbIX (YHKLMIA NO NX rpadmkam.

PacnosHaBaTb KBagpaTU4YHYH (YHKLMIO NO qopmyne, NPMBOANTL NPUMEPBI
KBagpaTUUHbIX PYHKLWIA N3 peasnibHOM XU3HW, (PU3NKK, FEOMETPUN.

Yucnosble nocnefoBaTe/isHOCTA U MPOrpeccum

PacnosHaBaTb apuU(IMETUYECKYD W TEeOMETPMYECKYD MpOrpeccum npu
pasHbIX crnocobax 3afaHus.

BbINOMHATL  BbIYMCAEHWA € UCMOMb30BaHMEM  (DOPMY/N  N-FO  YneHa
apuMETUYECKOI U TeOMETPUYECKOI NPOrPeccuii, CyMMbI MEPBbLIX N Y/IEHOB.

N306paXkaTb 4neHbl NOCNefoBaTe/lbHOCTM TOYKaMM Ha KOOPAMHATHOM
MI0CKOCTM.



Pewatb 3agaun, CBSi3aHHbIE C YMC/IOBbIMW MOCNEeL0BaTe/lbHOCTAMU, B TOM
ymcre 3afadun 13 peasibHOM XM3HU (C MCMOMNb30BaHMEM Ka/lbKyNIATOpa, LUgpoBbIX
TEXHOMOT ).



TEMATUYECKOE NMNJITAHNPOBAHWE
7 KJITACC

HanmeHoBaHMe pasfenoB 1 Tem
nporpamMmmbi

Ne n/n

Yucna n BbluncneHnsa. PaunoHanbHble
yucna

Anrebpanyeckne BblpaxeHuns

YpaBHeHNsA 1 HepaBeHCTBa

KoopauHaTbl u rpagukn. ®@yHKLMK

MoBTOpeHne 1 0606LWeHne

OBLWEE KOJIMYECTBO YACOB IO NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

25

27

20

24

102

KOHTpPO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/fbHble

pecypchbl

bunénunoteka LLOK
https://m.edsoo0.ru/7f415b90

bunénunoteka LLOK
https://m.edso0.ru/7f415b90

bnénunoteka LLOK
https://m.edso0.ru/7f415b90

bunénunoteka LLOK
https://rn.edsoo.ru/7f415b90

bunénunoteka LLOK
https://rn.edsoo.ru/7f415b90


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KNTACC

Ne n/n

10

OBLWEE KO/MMYECTBO YACOB IO NMPOrPAMME

HanmeHoBaHVe pa3fenoB v Tem
nporpamMmbl

Yucna u BblumcneHnda. KeagpartHblie KOPHU

Yucna u BblumcneHnd. CteneHs C LebiM
nokKasaTesieMm

Anrebpanyeckuie BbIpaXKeHUS.
KBagpaTHblIi TpEXUneH

Anrebpanyeckne BblpaXKeHWs.
Anrebpanyeckas Lpobb

YpaBHeHNA 1 HepaBeHcTBa. KBagpaTHble
ypaBHeHNS

YpaBHeHUsi 1 HepaBeHCTBa. CUCTEMBI
ypaBHEHN

YpaBHeHNs 1 HepaBeHCcTBa. HepaBeHcTBa

®yHKUMKU. OCHOBHbIE NMOHATUA

@YHKUMK. Yuncnosble PYHKLUN

MoBTOpeHne n o606LeHMe

Bcero

15

15

15

13

12

102

KonnyecTtBo 4acoB

KOHTpPO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBbIe)
obpasoBaTe/ibHble

pecypcbl

bnénuoteka LLOK
https://m.edsoo.ru/7f417af8

bnénuoteka LLOK
https://m.edsoo.ru/7f417af8

bunénunoteka LLOK
https://m.edsoo.ru/7f417af8

bnénuoteka LLOK
https://m.edsoo.ru/7f417af8

bnénunoteka LLOK
https://m.edsoo.ru/7f417af8

bnénuoteka LLOK
https://m.edsoo.ru/7f417af8

bnénuoteka LLOK
https://m.edsoo.ru/7f417af8

bunénunoteka LLOK
https://m.edsoo.ru/7f417af8

bnénuoteka LLOK
https://m.edsoo.ru/7f417af8

bunénuoteka LLOK
https://m.edsoo.ru/7f417af8


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KNACC

Ne n/n

OBLWEE KOJIMYECTBO YACOB MO NMPOrPAMME

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

Uwncna v BbluncneHuns. [eincTentenbHble
yucna

YpaBHeHVs 1 HepaBeHCTBA. Y paBHEHUS C
OfHOW NepeMeHHO

YpaBHeHUs 1 HepaBeHCTBa. CUCTEMDbI
ypaBHEHNN

YpaBHeHns 1 HepaBeHcTBa. HepaBeHCTBa

DYyHKUMN

Yuncrnosble nocnefoBaresibHOCTU

lMoBTOpEHMe, 06006LLEHME, CUCTEMATU3ALLUS

3HAHWU

KonnyecTtBo 4acoB

Bcero

14

14

16

16

15

18

102

KOHTpO/bHbIE
paboThbl

lNMpakTuyeckune
paboThbl

ONEeKTPOHHbIe

(unposble)
obpasoBaTe/ibHble

pecypcbl

bnénunoteka LLOK
https://rn.edsoo.ru/7f419d08

bnbnuoteka LLOK
https://rn.edsoo.ru/7f419d08

bnénunoteka LLOK
https://rn.edsoo.ru/7f419d08

bnénunoteka LLOK
https://rn.edsoo.ru/7f419d08

bnbnuoteka LLOK
https://rn.edsoo.ru/7f419d08

bnébnuoteka LLJOK
https://rn.edsoo.ru/7f419d08

bnénuoteka LLJOK
https://rn.edsoo.ru/7f419d08


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

NMNOYPOYHOE NMJIAHNPOBAHWNE

7 KJTACC
No
a/n Tema ypoka

10

1

MoHATME paLMoHanbHOIo Yyncna
ApumeTnyeckne feidcTeus ¢
paLMoHanbHbIMKU Yncnamm
ApumeTnyeckne feidcTBus ¢
pauvoHanbHbIMKU Yncnamm
ApumMeTnyeckne feidcTBus ¢
paLMoHanbHbIMKU Yncnamm
ApumeTnyeckne feidcTBus ¢
pauvoHanbHbIMKU Yncnamm
ApumeTnyeckne feidcTBus ¢
paLMoHanbHbIMKU Yncnamm
CpaBHeHue, ynopsgoumBaHue
pauvoHanbHbIX Yyncen
CpaBHeHue, ynopagoymsaHue
pauvoHanbHbIX Yyncen
CpaBHeHue, ynopsgoymsaHue
pauvoHanbHbIX Yyncen
CTeneHb C HaTypanbHbIM
rnokasaresiem

CTeneHb C HaTypanbHbIM
nokasaresiem

KonnyectBo yacoB

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckmne
paboThbl

Jata

N3yyeHns

ONEeKTPOHHbIe

umnppoBble
obpasoBaTe/fbHble

pecypchbl

bnbnuoteka LLJOK
httDs://m.edsoo.ru/7f4211de

buénunoteka LLOK
https://m.edsoo.ru/7f421382


https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CTeneHb C HaTypa/bHbIM
rnokasarvesiem

CTteneHb € HaTypasbHbIM
rnokasarvesiem

CTeneHb € HaTypasbHbIM
rnokasarvesiem

PelleHne OCHOBHbIX 3afa4 Ha apobu,
NPOLEHTbI U3 peanbHOW NPaKkTUKK
PelleHne OCHOBHbIX 3afa4 Ha gpobu,
NPOLEHTHI U3 peasibHOW NPaKTUKK
PelleHMe OCHOBHbIX 3a4a4y Ha apoou,
NPOLEHTbI U3 peanbHOW NPaKkTUKK
PelleHne OCHOBHbIX 3afa4 Ha gpobu,
NPOLEHTHI U3 peasibHOW NPaKTUKK
Mpu3HaKn LenMMoCcTu, pasnoxeHus
Ha MHOXWUTENN HaTypasbHbIX YMCEN
Mpu3HaKn LenMMocTK, pasnoXxeHus
Ha MHOXWUTE/NN HaTypasbHbIX YMCEN
PeanbHble 3aBucumocTtu. Mpamas n
obpaTHad NponopuMOoHanbLHOCTH
PeanbHble 3aBUCMMOCTU. [pamad 1
obpaTHas NponopLuoHanbHOCTH
PeanbHble 3aBucMmMocTH. MNpamas u
obpaTHas NponopLuoHanbHOCTH
PeanbHble 3aBucMMOCTU. [pamad 1
obpaTHas NponopLuoHanbHOCTH
KoHTponbHasa paboTa no teme
"PaynoHanoHble yncna"



26

27

28
29

30

31

32

33

34

35

36

37

38

ByKBEHHbI€ BblpaXKeHUs

MepemeHHble. [lonycTuMble 3HaYeHUA
nepeMeHHbIX

®opmynbl

dopmynbl

MpeobpazoBaHne BYKBEHHbIX
BbIPaXeHWI, pacKpbiTue CKOBGOK U
npvBefeHne Nofo6HbIX cnaraeMbix
MpeobpasoBaHne BYKBEHHbIX
BbIPa@XEHWI, pacKpbiTue CKOBGOK U
npvBeAeHne Nofo6HbIX cnaraeMbix

MpeobpazoBaHne BYKBEHHbLIX
BbIPaXXeHWIA, PaCKpbITUE CKOOOK U
npuBefeHne NoAo6HbIX cnaraembix

MpeobpazoBaHne BYKBEHHbLIX
BbIpaXXeHWI, pacKpbiTue CKOBOK U
npusegeHve NOAOGHbIX CnaraeMbix

CBOIiCcTBa CTENEHW C HAaTypasibHbIM
nokasartenem

CBOIiCcTBa CTENEHWN C HATypasibHbIM
nokasaTtenem

CBOIiCTBa CTENEHWN C HAaTypasibHbIM
nokasartenem

MHorouneHsbl

MHoOrouneHsbl

bunénunoteka LLOK
https://rn.edsoo.ru/7f41feec

bnénunoteka LLOK
https://rn.edsoo.ru/7f41fafa

bubnuoteka LOK
https://r.edsoo.ru/7f41fd70

bubnuoteka LOK
https://rn.edsoo.ru/7f421382

bnénuoteka LLOK
https://rn.edsoo.ru/7f42154¢
bunénuoteka LLOK
https://rn.edsoo.ru/7f4218be
bunénuoteka LLOK
https://rn.edsoo.ru/7f42276e

bunénuoteka LLOK
https://rn.edsoo.ru/7f422930


https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39

40

41

42

43

44

45

46

47

48

49

50

ol

52

CnoxeHue, BblUMTaHNE, YMHOX€EHne
MHOro4neHoB

CnoxeHue, BblUMTaHUE, YMHOX€EHWne
MHOro4neHoB

CnoxeHue, BblUNTAHWE, YMHOXEHNE
MHOr04/IeHOB

CnoxeHuve, BblUMTaHWE, YMHOXEHNE
MHOIO4Y/1IEHOB

dopmynbl COKpawléHHOro
YMHOXeHUA

®opMybl COKpaLLEHHOTO
YMHOXeHMA

®opmysibl COKpaLwE&HHOro
YMHOXeHUA

®opMynbl COKpaLLEHHOTO
YMHOXeHMA

®opmynbl COKpawéHHOro
YMHOXeHUA

PasnoXeHne MHOro4Y1eHOB Ha
MHOXUTeNN

PasnoxeHne MHOro4Y1eHOB Ha
MHOXUTENN

Pa3fioXeHvie MHOTOY/1EHOB Ha
MHOXUTeNN

PasnoxeHne MHOro4Y1eHOB Ha
MHOXUTENN

KoHTponbHasa paboTa no teme
"Anrebpanyeckne BbipaxeHns"



53

54

55

56

57

58

59

60

61

62

63

64

YpaBHeHue, npasuna
npeo6pa3oBaHUa YpPaBHEHUS,
PaBHOCWU/IbHOCTb YpaBHeHU
JInHeliHoe ypaBHeHUe C OAHOW
NepeMeHHON, pelleHne NMHERHbIX
YpaBHEHNN

JInHeiiHOe ypaBHeHMe C 0HON
nepeMeHHOM, pelleHne NMHEeNRHbIX
ypaBHEHNN

JlnHeiHoe ypaBHEHUE C OfHOW
nepeMeHHOM, peleHmne NHeRHbIX
YypaBHEHN

PelweHwne 3a4a4 ¢ MOMOLLbIO
YpaBHEHUA

PeleHwne 3aaa4 c MOMOLLbIO
YypaBHEHNN

PeweHwne 3ajay c NnoMoLbIO
ypaBHEHWIA

PelweHwne 3aaa4 c MOMOLLbIO
ypaBHEHNN

JInHeiiHOe ypaBHeHWe ¢ ABYMS
NMepeMeHHbIMU 1 ero rpafuk
JInHeiiHoe ypaBHeHe ¢ ABYM$
NnepeMeHHbIMU 1 ero rpauk
CucTtema ABYX IMHENHbIX ypaBHEHW
C AByMS MepeMEeHHbIMU

CucTema ABYX /IMHENHbIX YpaBHEHW
C AByMS MepeMEHHbIMU

bnénunoteka LLOK
https://rn.edsoo.ru/7f420482

bunénunoteka LLOK
https://r.edsoo.ru/7f42064e

bunénuoteka LLOK
https://rn.edsoo.ru/7f420806

bunénuoteka LLOK
https://rn.edsoo.ru/7f4209a0

bunénunoteka LLOK
https://rn.edsoo.ru/7f420e6e

bunénuoteka LLOK
https://rn.edsoo.ru/7f427c32

bnénuoteka LLOK
https://rn.edsoo.ru/7f427e8a

bunénunoteka LLOK
https://rn.edsoo.ru/7f42836¢


https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

65

66

67

68

69

70
71

72

73

74

75

76

77

78

79

80

CucTtemMa ABYX IMHENHbIX ypaBHEHW
C A4BYMSA NepeMeHHbIMU

CucTtema ABYX IMHENHbIX ypaBHEHW
C ABYMSA MepemMeHHbIMU

PelleHne cuctem ypaBHeHUA

PelleHne cuctem ypaBHeHUA

PelleHne CUCTEM YpPaBHEHW

PelleHne cucTem ypaBHEHWA
PelleHne CMCTEM ypaBHEHU

KoHTponbHasa paboTa no teme
"JTINHeiHble ypaBHEHNS"

KoopauHaTta TOUKM Ha NpsMoii

UncnoBble MPOMEXYTKM

Yuncnosble NPOMEXYTKM

PaccTosiHue Mexay ABYMS TOUKamu
KOOpANHATHOM NpsMoii

PaccTosiHue Mexay ABYMS TOYKamu
KOOpPAWHATHOW NpsMOii

MpAMOyronbHas cuctemMa KoopanHaTt
Ha NAOCKOCTH

MpsiMOyronbHas cucTemMa KoopamHat
Ha NJI0CKOCTY

Mpumepbl rpadgrKoB, 3afaHHbIX



81

82

83

84

85

86

87

88

89

90

91

92

93

94
95

(hopmynamu

MpuMepbl rpagMKoB, 3afaHHbIX
(hopmynamu

MpuMepbl rpaMKoB, 3afaHHbIX
thopmynamu

MpuMepbl rpagMKoB, 3afaHHbIX
hopmynamu

UTteHne rpaMkoB peasibHbIX
3aBUCUMOCTe

UTteHne rpaMKoB peasnbHbIX
3aBucumocTelt

MoHATME PYHKLMN
Mpathnk QyHKUMYK

CBolicTBa PYHKLWNIA

CsolicTBa PYHKLWNIA

NnHeliHaa yHKUMA

JNnHeiHas yHKLMSA

MocTpoeHune rpaduka NMHERHON
hyHKLMN

MocTpoeHune rpaduka NMHERHON
(hyHKLMN

Mpaduk PyHKUMK y =|X|

MpatmK PyHKLUN Yy =[X|



96

97

98

99

100

101

102

KoHTponbHasa paboTa no teme
"KoopanHatbl 1 rpaukn. ®yHkumn”
MoBTOPEHNE OCHOBHbIX MOHATUIA 1
MeTOA0B Kypca 7 Knacca, 0606uieHune
3HaHWM

MoBTOPEHNE OCHOBHbLIX MNOHATUIA 1

MeTOA0B Kypca 7 Knacca, 0606LeHme
3HAHWU

MOBTOPEHNE OCHOBHbLIX MNOHATUIA 1
MeTOA0B Kypca 7 Knacca, 0606uieHue
3HaHUM

MOBTOPEHNE OCHOBHbIX MOHATUM 1
MEeTOA0B Kypca 7 Knacca, 0606uieHne
3HaHUM

MTorosas KOHTpo/bHaa paboTa
MoBTOPEHNE OCHOBHbLIX MOHATUIA 1

METOA0B Kypca 7 Knacca, 0606LieHne
3HaHUM

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

bunénunoteka LLOK
https://rn.edsoo.ru/7f41f50a

bunénuoteka LLOK
https://rn.edsoo.ru/7f429c6c

bubnuoteka LOK
https://r.edsoo.ru/7f429f32

bunénunoteka LLOK
https://rn.edsoo.ru/7f42a0e0

bubnuoteka LLJOK
https://rn.edsoo.ru/7f42a27a

bunénunoteka LLOK
https://rn.edsoo.ru/7f42a900


https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KNTACC

No

n/n

10

1

12

13

Tema ypoka

KBagpaTHblli KOpeHb 13 yncna

MoHATME 06 UppaLMOHaNbHOM YnC/e

[lecaTnuHble NPUBANKEHUS
NppaLoHanbHbIX Yynucen

[ecATuuHbIe NPUGINXKEHUA
MppaLnoHanbHbIX YnCen

[encTButenbHble yncna
CpaBHEHMWE AeNCTBUTENbHbIX YMCeN
CpaBHeHMne AeliiCTBUTENbHbIX YnCen

ApuMeTUYeCKNA KBaLPaTHbIN
KOpEeHb

YpaBHeHMe Bua x2= a
CBolicTBa apMhMeTUYECKUX
KBaJpaTHbIX KOPHEN
CsolicTBa apuhMeTUYECKUX
KBafpaTHbIX KOpPHEN
MpeobpazoBaHuMe YMUCIOBbLIX
BbIPaXXeHWI, cofepxaLlnx
KBajpaTHble KOPHU

MpeobpazoBaHmMe YMUCIOBbLIX

KonnyecTtBo yacoB

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckune
paboThbl

Jata

N3yyeHns

ONEKTPOHHbIe

umnppoBble
obpasoBaTe/ibHble

pecypcbl

bunénuoteka LLOK
https://rn.edsoo.ru/7f42d452

bunénunoteka LLOK
https://rn.edsoo.ru/7f42eaaa

bunénunoteka LLOK
https://rn.edsoo.ru/7f42d862

bunénunoteka LLOK
https://rn.edsoo.ru/7f42d862

bunénunoteka LLOK
https://rn.edsoo.ru/7f42dd26

bnénunoteka LLOK


https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

14

15

16

17

18

19

20

21

22

23
24

BbIPXXEHWI, cofepxaLinx
KBaZpaTHbIE KOPHM
Mpeobpa3oBaHmne YMUCIOBbLIX
BbIp@XEHWI, cofepXKaLLnx
KBaZpaTHbIE KOPHM
Mpeobpa3oBaHmMe YMNCNOBbLIX
BbIP@XXEHWI, cofepxKaLinx
KBagpaTHble KOpHU

CTeneHb C Ue/biM NMoKasartesiem

CraHpgapTHad 3anucb yuchna.
Pa3Mepbl 06BLEKTOB OKPY>XKatoLLero
mMupa (0T 3a/leMeHTapHbIX YacTuy, 4o
KOCMWYECKUX 0OBLEKTOB),
ONMTENbHOCTb MPOLLECCOB B
OKpy>KatoLLem mupe

CBOIICTBA CTEMNEHU C LIENbIM
rnokasaresnem

CBoiicTBa CTENEHN C LEeNbIM
nokasaresnem

CBOIICTBA CTEMNEHU C LIENbIM
rnokasatesniem

CBoiicTBa CTENEHN C LEeNbIM
nokasaresnem

CBoiiCcTBa CTEMEHUN C LeNbIM
nokasaresnem

KBagpaTHbIli TpéXuneH

KBagpaTHbIli TpéXuneH

https://rn.edsoo.ru/7f42ded4

bunénunoteka LLOK
https://rn.edsoo.ru/7f42e0be

bubnuoteka LOK
https://r.edsoo.ru/7f42e262

bunénuoteka LLOK
https://rn.edsoo.ru/7f4354a4

bunénunoteka LLOK
https://rm.edsoo.ru/7f436098

bunénunoteka LLOK
https://r.edsoo.ru/7f435648

bunénunoteka LLOK
https://rn.edsoo.ru/7f435648

bunénunoteka LLOK
https://rm.edsoo.ru/7f435648

bunénunoteka LLOK
https://rn.edsoo.ru/7f43599a

bunénunoteka LLOK
https://rn.edsoo.ru/7f435ed6


https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25

26

27

28

29

30

31

32

33

34

35

36

37

Pa3noxeHune KBagpaTHOro
TPEXUNEHa Ha MHOXUTeNn

Pa3noxeHne KBagpaTHoOro
TPEXUNeHa Ha MHOXUTeNn

KoHTponbHasa paboTta no remam
"KBagpatHble KOpHU. CTeneHu.
KBagpaTtHbIil TpexuneH"

Anrebpanyeckas apobb

JonycTumble 3Ha4YeHUA
NMepeMeHHbIX, BXOAALWUX B
anrebpanyeckne BblpaXKeHUs

JonycTuMble 3HaYeHUS
MepeMeHHbIX, BXOAALNX B
anrebpanyeckune BbipaXxxeHus

OCHOBHOE CBOICTBO
anrebpanyeckon gpobu

CokpaueHune gpoberi

CokpalleHue apobeii

CokpallieHne apobei

CnoxeHue, BblYMTaHUE, YMHOXEHUE
N feneHve anrebpanyecknx apoben

CnoXxeHwue, BblYMTaHME, YMHOXEHNWE
N aeneHne anrebpanyeckmx apooer

CnoxeHue, BblUMTaHUe, YMHOXEHNE

bunénunoteka LLOK
https://r.edsoo.ru/7f42fd38

bunénuoteka LLOK
https://r.edsoo.ru/7f42fd38

bnénuoteka LLOK
https://rn.edsoo.ru/7f42ec80

bunénunoteka LLOK
https://rn.edsoo.ru/7f430382

bnénuoteka LLOK
https://rn.edsoo.ru/7f4308e6

bnénuoteka LLOK
https://rn.edsoo.ru/7f430a8a

bunénuoteka LLOK
https://rn.edsoo.ru/7f430f44

bubnuoteka LOK
https://rn.edsoo.ru/7f430f44

bunénunoteka LLOK
https://rn.edsoo.ru/7f43128c

bunénuoteka LLOK
https://rn.edsoo.ru/7f4315c0

bunénunoteka LLOK


https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

38

39

40

41

42

43

44

45

46

47

48

49

M feneHue anrebpanyecknx apoben

CnoxeHue, BblUMTAHNE, YMHOXEHUE

N feneHve anrebpanyecknx apobe

Mpeobpa3oBaHune BbIpaXXeHWN,
codepxalimx anrebpanyeckne
Apobu
Mpeobpa3oBaHune BbIpaXXeHW,
cogepxxauimx anrebpanyeckue
apobu

Mpeobpa3oBaHme BbIPaXKEHWIA,
cofepxalimx anrebpanyeckue
Apobu

KoHTponbHas paboTta no teme
"Anrebpanyeckast opo6b"

KBagpaTHOe ypaBHeHue

HenonHoe KBaapaTHOE ypaBHeHMe

HenonHoe KBaApaTHOE ypaBHeEHWE

®opmyna KopHei KBafpaTHOro
ypaBHeHus

dopmyna KopHel KBafpaTHOro
ypaBHeHUS

®opmyna KopHei KBaLpaTHOro
ypaBHeHus

Teopema Buerta

https://rn.edsoo.ru/7f4318c2

bunénunoteka LLOK
https://rn.edsoo.ru/7f431a20

bunénunoteka LLOK
https://rn.edsoo.ru/7f43259c

bunénunoteka LLOK
https://rn.edsoo.ru/7f432736

buénunoteka LLOK
https://rn.edso0.ru/7f432736

bunénunoteka LLOK
https://rn.edsoo.ru/7f431d36

bunénunoteka LLOK
https://rn.edsoo.ru/7f42ee 1a
bunénuoteka LLOK
https://rn.edsoo.ru/7f42ee 1a
bunénunoteka LLOK
https://rn.edsoo.ru/7f42ee 1a
bunénunoteka LLOK
https://rn.edsoo.ru/7f42f158
bunénunoteka LLOK
https://rn.edsoo.ru/7f42f3f6

bunénunoteka LLOK
https://rn.edsoo.ru/7f42f5a4

bubnuoteka LOK
https://rn.edsoo.ru/7f42fef0


https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

50

51

52

53

54

55

56

57

58

59

60

Teopema Buerta

PelleHMe ypaBHeHWIA, CBOAALLINXCS K
KBaZpaTHbIM

PelleHMe ypaBHeHWIA, CBOASLLINXCS K
KBaZipaTHbIM

MpocTeiiwmne apobHO-
paLMoHabHble ypaBHEHUS

MpocTeliwne Apo6HO-
paLMoHabHble YpaBHEHUS

PelleHMe TEKCTOBbLIX 3aja4 C
MOMOLLbI KBagpaTHbIX YPaBHEHU

PelleHne TEKCTOBbIX 3afay C
MOMOLLLbH KBaApaTHbIX YPaBHEHWI

KoHTponbHas paboTta no teme
"KBagpaTHble ypaBHeHUs"

JNTnHeliHoe ypaBHeHMe ¢ ABYyMS
NnepeMeHHbIMM, ero rpaguk,
NpUMepbl PeLeHns ypaBHeHWl B
LenblX yncnax

JNTnHeliHoe ypaBHeHME C ABYMS
NnepeMeHHbIMM, ero rpaguk,
NpUMepbl pelleHns ypaBHeHUI B
LenblX yncnax

JTnHeliHOoe ypaBHeHME C ABYMS
NnepemMeHHbIMM, ero rpaguk,
NpuMepbl pelleHns ypaBHeHUI B
LenblX yncnax

bunénuoteka LLOK
httDs://m.edsoo.ru/7f430076

bunénunoteka LLOK
https://m.edsoo.ru/7f43c542

bunénunoteka LLOK
https://m.edsoo.ru/7f43c3d0

bunénunoteka LLOK
https://m.edsoo.ru/7f4328c6

bunénunoteka LLOK
https://m.edsoo.ru/7f432b6e

bunénuoteka LLOK
https://m.edsoo.ru/7f42f75c

bunénuoteka LLOK
https://m.edsoo.ru/7f42f8f6

bubnuoteka LOK
https://m.edsoo0.ru/7f4301f2


https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

62

63

64

65

66

67

68

69

70

71

PelleHne CUCTeM ABYX NINMHENHbIX
YPaBHEHWIA C BYMS NepPeMEHHbIMM

PelleHne CUCTEM ABYX NIMHENHBIX
ypaBHeHWI ¢ BYMSA NEePEMEHHbIMU

PelleHne CUCTEM ABYX NIMHENRHbIX
YPaBHEHWIA C BYMS NepPeMEeHHbIMM

[MpuMmepbl pelweHnsa CUCTEM
He/IMHENHbIX YPaBHEHWU C ABYMS
nepeMeHHbIMU

Mpumepbl pewweHnsa cucTem
He/IMHENHbIX YPaBHEHWU C ABYMS
nepeMeHHbIMU

Mpathuyeckas nHTepnpeTauuns
ypaBHeHUs ¢ ABYMSA NepemMeHHbIMU U
CUCTEM JINHEMHbIX YPaBHEHUI C
[ABYMS MepeMeHHbIMU

Mpadmueckas nHTepnpeTayms
ypaBHeHUs € ABYMSA NepemMeHHbIMU U
CUCTEM JINHENHbIX YPaBHEHUI C
[ABYMS MepeMeHHbIMU

PelleHne TEKCTOBbIX 3afay C
MOMOLLbHO CUCTEM YPaBHEHWIA
PelleHMe TEKCTOBbLIX 3a4a4 C
MOMOLLbI CUCTEM YpPaBHEHWI
PelleHne TEKCTOBbIX 3afay C
MOMOLLbHD CUCTEM YPaBHEHWIA

YuncnoBble HEPaBEHCTBA U UX
CBOWNCTBA

buénunoteka LLOK
https://rn.edsoo.ru/7f43d6d6

bunénuoteka LLOK
https://rn.edsoo.ru/7f43d6d6


https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

72

73

74

75

76

77

78

79

80

81

82

83

84

Yucnosble HepaBeHCTBA U UX
CBOWiCTBa

HepaBeHCTBO C O4HOW NepeMeHHO
NnHeHble HepaBeHCTBA C OLHOIA
MepeMEeHHON 1 X peLlueHue
JNnHeliHble HepaBeHCTBA C OAHOWA
MepeMEHHON 1 X peLlueHue
NnHeHble HepaBeHCTBA C OLHOIA
MepeMEHHON 1 X peLleHue
CuncTeMbl IMHEWHbIX HEPABEHCTB C
OLHOV MepeMeHHON 1 NX pelleHne
CuncTeMbl IMHEWHbIX HEPABEHCTB C
OLHOW NepeMeHHON U UX pelleHune
CuncTeMbl IMHEWHbIX HEPABEHCTB C
OZHOV MepeMeHHON 1 NX pelleHne
M306paxkeHne pelleHnst TMHERHOT0
HepaBeHCTBa M X CUCTEM Ha
4MCNOBOW NPAMOiA

N306paxxeHne peleHns NMMHENHOro
HepaBeHCTBa M X CUCTEM Ha
4YnCNOBOI NPSIMOIA

KoHTponbHasa paboTta no remam
"HepaBeHcTBa. Cuctembl
ypaBHeHuin"

MoHAaTMe PyHKLUN

O6nacTb onpefeneHns 1 MHOXEeCTBO
3HaYeHU yHKLMUK

bnénuoteka LLOK
https://rn.edsoo.ru/7f42c692

bunénunoteka LLOK
https://rn.edsoo.ru/7f42c840

bunénunoteka LLOK
https://rn.edsoo.ru/7f42ch88

bunénunoteka LLOK
https://rn.edsoo.ru/7f42cd2c

bunénunoteka LLOK
https://rn.edsoo.ru/7f42c9e4

bunénunoteka LLOK
https://rn.edsoo.ru/7f42c9e4

bnénuoteka LLOK
https://rn.edsoo.ru/7f433c12

bnénuoteka LLOK
https://rn.edsoo.ru/7f433d84


https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85
86

87

88

89

90

91
92

93

94

95

96

97

98

Cnocobbl 3afaHNs PYHKLNIA

Mpathnk QyHKUMYK
CsolicTBa PYHKUUK, UX
oTOOpaXkeHue Ha rpauke

UTeHne 1 nocTpoeHue rpauKkos

hyHKL NI

Mpumepbl rpauKoB GYHKL WA,
OTpaXatoLnX peasbHble NpoLeccsl
®YHKLMKN, ONUCbIBAOLLME MPAMYIO U
06bpaTHy NpPonopLuoHabHble

3aBUCUMOCTH, UX rpaguku
Mnep6ona
Mnep6ona

MpadmK PyHKUUKN Yy = X2

MpatmK PyHKLUMK Yy = X2

DYHKUNM Y =X2, Y = X3y = VX, y =

[X|; rpagmnueckoe pelueHue

ypaBHEHWU 1 CUCTEM YpaBHEHWUIA

DYHKUNM Y =X2, Y = X3,y = VX, y =

|X|; rpaghuyeckoe pelleHune

YPaBHEHWI U CUCTEM YpaBHEHMI

MoBTOpPEeHNEe OCHOBHbIX MOHATUI 1
MEeTOA0B KypcoB 7 1 8 Knaccos,

06001 EeHNE 3HAHWA

MoBTOpPeHNe OCHOBHbIX MOHATUI 1
MEeTOA0B KypcoB 7 1 8 Knaccos,

bnénuoteka LLOK
https://rn.edsoo.ru/7f434bbc

bubnuoteka LJOK
https://rm.edsoo.ru/7f4343e2

bubnuoteka LJOK
https://rn.edsoo.ru/7f434572

bunénunoteka LLOK
https://rm.edsoo.ru/7f434d38

bnénuoteka LLOK
https://rn.edsoo.ru/7f434eb4

bunénunoteka LLOK
https://rn.edsoo.ru/7f4371aa

bnénuoteka LLOK
https://rn.edsoo.ru/7f43736¢


https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

0600LLEeHNE 3HAHNA

IMOBTOpPEHNE OCHOBHbIX MOHATUIA 1
99 METOLO0B KYypCOB 7 1 8 K/iaccos,
00606LLeHNe 3HaAHWNT

MOBTOPEHNE OCHOBHbIX MOHATUI 1
100 MeTO40B KYpCcoB 7 1 8 KNaccos,
06006LLEeHNE 3HAHWA

101 MToroBsas KOHTpo/ibHaa paboTa

MoOBTOPEHNE OCHOBHbIX MOHATUI 1
102 METOLO0B KYypCOB 7 1 8 K/iaccos,
00606LLeHNe 3HaAHWNT
OBLWEE KONMMYECTBO YACOB MO
NMPOrPAMME

102

bunénuoteka LLOK
https://rn.edsoo.ru/7f437510

bunénunoteka LLOK
https://rn.edsoo.ru/7f4376b4

bnénunoteka LLOK
https://rn.edsoo.ru/7f436b88

bnénuoteka LLOK
https://r.edsoo.ru/7f437858


https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KNACC

No
n/n

10

Tema ypoka

PaunoHanbHbIe yucna,
nppayuoHanbHble Yncna, KOHeYHble U
6EeCKOHeUHble AeCATUYHbIE APO6K

MHOXECTBO AeACTBUTENbHbIX YNCEN;
AeCTBUTENbHbIE YMCNA KaK
6eCKOHeYHble AecaTUYHbIe 4po6U

B3avMHO 04HO3Ha4YHOE COOTBETCTBUE
MeXAy MHOXEeCTBOM AeACTBUTENbHbIX
YMCEN N MHOXECTBOM TOYEK
KOOPAWHATHOM NPsSMOiA

CpaBHeHUWe AenCcTBUTE/NbHbIX YMCeN,
apugmeTuyecKme LeicTema
[0eNCTBUTENbHBIMU YUCIaMU

MpUGNMXKEHHOE 3HAYEHWE BENNUYMNHDI,
TOYHOCTb MPUBANKEHMS

OkpyrneHune yucen
OkpyrneHue yucen

MpUKNAKa 1 OLEeHKa pe3ynbTaToB
BbIUMCNEHWU

MprKnAKa 1 oLeHKa pe3ynbTaToB
BbIUMCNEHWU

JNnHeliHoe ypaBHeHMe. PeweHne

KonnyecTBO 4acoB

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckune
paboThbl

Jata

N3yyeHns

ONEKTPOHHbIe

umnppoBble
obpasoBaTe/ibHble

pecypcbl

bnonuotek LLOK



1

12

13

14

15

16

17

18

19

20

21

22

ypaBHeHWI, CBOAALLUXCS K IMHENHBIM
NnHeiiHoe ypaBHeHMe. PelleHune
YPaBHEHWI, CBOAAWMXCA K NMHEAHbBIM
KBagpaTHoe ypaBHeHue. PelleHue
ypaBHeHWIA, CBOAALLUXCS K
KBafpaTHbIM

KBagpaTHoe ypaBHeHue. PelleHue
ypaBHeHWA, CBOAALLUXCS K
KBafpaTHbIM

BuKBagpaTHble YpaBHEHMS

BrKBagpaTHbIe YpaBHEHMS

MpuMepbl peLeHns ypaBHeHU
TpeTbei N YeTBEPTON CTeneHei
Pa3noXKeHMem Ha MHOXMNTeNu
MpuMepbl peLeHns ypaBHeHU
TpeTbei N YeTBEPTON CTeneHei
pa3noXXeHMem Ha MHOXMNTeNu

PelleHne 4pOo6HO-paLMOHaNbHbIX
ypaBHEHWIA

PelweHne 4pOo6HO-paLMOHaNbHbIX
ypaBHEHWIA

PelleHne TeKCTOBbIX 3aau
anreépanyeckum MeToA0M

PelleHne TeKCTOBbIX 3ajay
anreépanyeckum MeToA0M

PelleHMe TeKCTOBbLIX 3agay

https://rn.edsoo.ru/7f43bf66

bubnuoteka LJOK
https://rn.edsoo.ru/7f43c542

bnénunoteka LLOK
https://rn.edsoo.ru/7f43c542

bnénuoteka LLOK
https://rn.edsoo.ru/7f43c3d0

bunénuoteka LLOK
https://rn.edsoo.ru/7f43c3d0

bnénuoteka LLOK
https://rn.edsoo.ru/7f43c9b6

bunénunoteka LLOK
https://rn.edsoo.ru/7f43c9b6


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

23

24

25

26

27

28

29

30

31

32

33

34

anreépanyeckum MeToA0M

KoHTponbHas paboTta no teme
"YpaBHEHNS C OAHOWN NepemMeHHON"

YpaBHeHMe C BYyMS NMepeMeHHbIMU U
ero rpauk

YpaBHEHUe C ABYMS NEPEMEHHbIMU U
ero rpagmk

CucTtema ABYX JIMHENHbIX ypaBHEHWU
C A4BYMS MEPEMEHHbIMUN U €€ peLleHune
CucTtema ABYX IMHENHbIX ypaBHEHWU
C ABYMS MepeMeHHbIMU 1 eé peLleHune
CucTtema ABYX JIMHENHbIX ypaBHEHWU
C A4BYMS MEPEMEHHbIMUN U €€ peLleHune
Cucrtema AByX IMHENHbIX ypaBHEHU
C ABYMS MepeMeHHbIMU 1 eé peLleHune

PelleHne cucTem fByX ypaBHEHWN,
O4HO U3 KOTOPbIX IMHERHOe, a Apyroe
— BTOpPOW CTeneHu

PelueHune cucteM AByX ypaBHeHWI,
OfHO U3 KOTOPbIX IMHENHOoe, a Apyroe
— BTOPOW CTEMEHMU

PelleHne cucTem BYyX ypaBHEHUN,
O4HO U3 KOTOPbIX NMHERHOe, a apyroe
— BTOpPOW CTeneHu

PelleHune cucteM AByx ypaBHeHWI,
O4HO M3 KOTOpPbIX MHENHOe, a Apyroe
— BTOPOWA CTENEHM

pauyeckas nHTepnpeTayms

bnénuoteka LLOK
https://rn.edsoo.ru/7f43d0b4

bunénunoteka LLOK
https://rn.edsoo.ru/7f43d0b4

bunénuoteka LLOK
https://rn.edsoo.ru/7f43d23a

bunénunoteka LLOK
https://rn.edsoo.ru/7f43d55a


https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

35

36

37

38

39

40

41

42

43

44

45

46

47

CUCTEMbI YPaBHEHWIA ¢ ABYMS
nepemMeHHbIMU

PelleHMe TeKCTOBLIX 3agay
anrebpaMyeckmm cnocobom
PelleHne TeKCTOBbIX 3a4ad
anrebpanmyeckmm cnocobom
KoHTponbHas paboTta no teme
"CucteMbl ypaBHeHUA"
Yucnosble HepaBeHCTBA U UX
CBOICTBA

Yucnosble HepaBeHCTBA U UX
CBOWiCTBa

JNnHeliHble HepaBeHCTBA C OfHOW
NepeMeHHON N UX peLLeHne
JInHeliHble HepaBeHCTBA C OAHOW
NMepeMeHHON 1 X pelleHue
JNnHeliHble HepaBeHCTBA C OfHOW
NMepeMeHHON 1 X pelleHue
CucTeMbl IMHENRHbIX HEPABEHCTB C
O[HOI MEePEMEHHON 1 NX peLleHne
CucTeMbl IMHENRHBIX HEPABEHCTB C
OLHOW NepeMeHHON 1 UX peLleHune
CuncTeMbl IMHENHbIX HEPaBEHCTB C
OLHOW NepeMeHHON 1 UX peLleHune
KBagpaTHble HepaBeHCTBa M MX
peLleHue

KBagpaTHble HepaBeHCTBa W NX
pelleHne



48

49

50

ol

52

53

54

55

56

57

58

59

60

KBagpaTHble HEpaBeHCTBA U UX
pelleHune

KBagpaTHble HepaBeHCTBA U KX
peLueHue

KBagpaTHble HepaBeHCTBA U UX
peLueHue

Mpauyeckas MHTepnpeTayms
HepaBeHCTB U CUCTEM HEepPaBEeHCTB C
LOBYMSA NepeMeHHbIMU

Mpauyeckas MHTepnpeTayms
HepaBeHCTB U CUCTEM HEepPaBEHCTB C
ABYMSA nepemMeHHbIMU

KoHTponbHas paboTta no teme
"HepaBeHcTBa"
KBagpatnyHasa yHKLmMA, eé rpagmk
CBOWiCTBa
KBagpatuyHasa yHKUNS, eé rpaink u
CBOWiCTBa
KBagpatnyHasa gyHKLmMA, eé rpagvK
CBOWiCTBa

Mapa6ona, KOOPAMHATbI BEPLUNHb
napa6osbl, 0Cb CMMMeTpPUKN napabosnb
Mapabona, KOOPANHATBI BEPLUMHb
napabosibl, 0Cb CUMMETPUM Napabdonb
Mapa6ona, KOOPANHATBI BEPLUMHb
napab6osbl, 0Cb CMMMEeTpPUKN napabosnb

Mapabona, KOOPANHATBI BEPLUMHb
napabosibl, 0Cb CUMMETPUN Napabosbl



61

62

63

64

65

66

67

68

69

70

71

72

73

74

Mapab6ona, KOOPANHATBLI BEPLUMHBI
napabosibl, 0Cb CUMMETPUM napabdobl
Mapabona, KOOPAMHATbI BEPLUWHbI
napabosibl, 0Cb CUMMETPUM Napabdobl
paduky PyHkumii: y = kx, y = kx +
b, y=k/x, y=x3 y=vx, y=|X|

pacukn PyHkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

paukn QyHkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=|X|

Fpamkn QyHKUKnin: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

paduky QyHkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

pamkn QyHKUKnin: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
KoHTponbHas paboTta no teme
"®yHKUNN"

MoHATNE YNCIOBOIA
nocnefoBaTebHOCTY

3afaHue nocnefoBaTenbHOCTH
PEeKYPPEHTHON (hopmynoli u
(hopmynoi n-ro yneHa
AprdmeTryeckas n reoMmeTpruyeckas
nporpeccuu

ApudmeTryeckas n reoMeTpruyeckas
nporpeccuu

dopmybl N-ro YneHa



75

76

7

78

79

80

81

apumeTnUecKol 1 reoMeTpuyecKol
MPOrpeccuii, CyMmbl NepBbIX N
YseHOB

dopmynibl N-ro ynieHa
apuMeTMyecKoin 1 reoMeTpnyecKol
nporpeccuii, CyMMbl MepBbIX N
4/eHoB

dopmynibl N-ro ynieHa
apuMeTMyecKoin 1 reoMeTpnyecKol
nporpeccuid, CyMMmbl MepBbIX N
4NeHoB

dopmynibl N-ro yneHa
apuMeTMYecKoin 1 reoMeTpnyecKol
nporpeccuid, CyMMmbl MepBbIX N
4NeHoB

dopmynibl N-ro YneHa
apupMeTMyecKoin N reoMeTpnYecKol
nporpeccuid, CyMMmbl MepBbIX N
4NeHoB

N306paxkeHne 4/ieHoB
apupMeTMyecKoin 1 reoMeTpnYecKol
nporpeccuin To4kamy Ha
KOOPAWHATHOM M/I0CKOCTU

N306paXkeHne YneHoB
apuPMeTMyecKoin N reoMeTpnYecKol
Nnporpeccuin To4kamy Ha
KOOPAWHATHOM M/I0CKOCTU

JINHEVHbIA N 3KCNOHEHLNA/bHbIN
pocT

https://rn.edsoo.ru/7f43f58a

bunénunoteka LLOK
https://rn.edsoo.ru/7f43ef2c

bunénuoteka LLOK
https://rn.edsoo.ru/7f43f0c6

buénunoteka LLOK
https://rn.edsoo.ru/7f43f72e

bunénunoteka LLOK
https://rn.edsoo.ru/7f43f8a0


https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

83

84

85

86

87

88

89

90

CnoXXHble NPOLEHTHI

CNoXXHble NPOLEHTHI

KoHTponbHaa paboTta no teme
"Yucnosble nocnegosaresibHoCTN"™
MoBTOpeHue, 0606LLEeHKE 1
cucTemaTmsauuns 3HaHuiA. 3anuch,
CpaBHeHWe, LelicTBMUA C
LeACTBUTENbHBIMU YnCaMMU,
ynucnosasa npsmas

MoBTOpeHue, 0606LLEeHKE 1

cnctematmn3auna 3HaHWIA. [MpoueHThI,

OTHOLLEHMS, MPONOPLMM

MoBTOpEHME, 0606lLEHNE 1
cucTeMaTmnsaymns 3HaHui.
OKpyrneHue, NnpuGAMXKEHNE, OLEHKA

MoBTOpeHue, 0606LLEHKE 1
cucTemaTusayms 3HaHuiA. PewweHne
TEKCTOBbIX 33434 apuhMeTUUYECKNM
crnoco6om

MoBTOpeHMe, 0606LLEHKE 1
cucTemaTusayms 3HaHuiA. PewweHne
TEKCTOBbIX 33434 apuhMeTUYECKNM
crnoco6om

MoBTOpeHMe, 0606LLEHKE 1
cucTemaTusayms 3HaHuiA. PewweHne
TEKCTOBbIX 3a7a4 apuhMeTUUYECKNM
crnoco6om

bunénunoteka LLOK
https://rn.edsoo.ru/7f43fe0e
buénunoteka LLOK
https://rn.edsoo.ru/7f4401a6

bnénuoteka LLOK
https://rn.edsoo.ru/7f4404f8

bunénunoteka LLOK
https://rn.edsoo.ru/7f443b12

bunénunoteka LLOK
https://rn.edsoo.ru/7f443cd4

bunénunoteka LLOK
https://rn.edsoo.ru/7f443fea


https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

91

92

93

94

95

96

97

98

MoBTOpeHMe, 0606LLEHKE 1
cucTemaTm3aLuns 3HaHuiA.
Mpeobpa3oBaHue anrebpanyeckmnx
BbIPaXXeHWIA, LONYCTUMbIE 3HAYEHMNS

MoBTOpeHue, 0606LLEHKE 1
cucTeMaTmnsayms 3HaHui.
Mpeobpa3oBaHue anrebpanyeckmnx
BbIPaXXeHWI, LONYCTUMbIE 3HAYEHMNS

MoBTOpeHMe, 0606LLEHKE 1
cucTeMaTmnsayms 3HaHui.
Mpeobpa3oBaHue anrebpanyvecknx
BbIPaXXeHWIA, LONYCTUMbIE 3HAYEHMNS

MoBTOpeHue, 0606LLEHKE 1
cucTeMaTmnsayms 3HaHui.
Mpeobpa3oBaHue anrebpanyvecknx
BbIp@XEHWIA, AOMNYCTUMbIE 3HAYEHUSA

MoBTOpeHue, 0606LLEHKE 1
cucteMaTmnsayma 3HaHni. YHKLMUK:
NOCTPOEHMNEe, CBOMCTBA N3YYEHHbIX
hYHKL WA

MoBTOpeHue, 0606LLEHKE 1
cucteMaTmnsayma 3HaHui. PYHKLMUK:
NOCTPOEHMNEe, CBOMCTBA N3YYEHHbIX
hYHKL WA

MoBTOpeHne, 0606LLEHKE 1
cucteMaTmnsayma 3HaHni. PYHKLNK:
NOCTPOEHMNE, CBOMCTBA N3YUYEHHbIX
hYHKL WA

MoBTOpeHMe, 0606LLEHKE 1

bunénunoteka LLOK
https://rn.edsoo.ru/7f4441ca

bunénuoteka LLOK
https://rn.edsoo.ru/7f444364

bunénunoteka LLOK
https://rn.edsoo.ru/7f4446f2

bunénuoteka LLOK
https://rn.edsoo.ru/7f444a94

bunénuoteka LLOK
https://rn.edsoo.ru/7f444c56

bunénunoteka LLOK
https://rn.edsoo.ru/7f444f44

bunénuoteka LLOK
https://rn.edsoo.ru/7f44516a

buénunoteka LLOK
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cucTemaTunsaums s3HaHUn. PyHKLUN:
NMOCTPOEHMNe, CBONCTBA U3YYEHHbIX
(hyHKUWIA

MoBTOpeHne, 0606LLEHKE 1
cucTemaTusaums 3HaHUA.
pathnueckoe pelleHne ypaBHEHUR ©
NX CUCTEM

MoBTOpeHue, 0606LLEeHKE 1
cucTemaTusaums 3HaHU.
Mpathmueckoe pelleHne ypaBHEHUA n
NX CUCTEM

MTorosas KOHTpo/ibHaa paboTa

O606LLeHNe N cnucTeMaTu3ayma
3HaHWM

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

102

https://rn.edsoo.ru/7f4452e6

bunénunoteka LLOK
https://rn.edsoo.ru/7f445516
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YYEBHO-METOANYECKOE OBECIEYEHWNE
OBPA3OBATEJIbHOI'O NMPOLECCA
OBA3ATEJIbHbIE YHYEBHBIE MATEPUAJIbI ANTA YYEHUKA

METOANYECKWNE MATEPWANDbI AJTA YHYNTENA

LNPPOBBLIE OBPA3OBATEJ/IbHbIE PECYPCbI N PECYPCbl CETU

NMHTEPHET



MWHWCTEPCTBO MNMPOCBELWEHNA POCCUNCKOWN ®EAEPALLAN
MwuHucTepcTBO 06pa3oBaHMs KpacHOSPCKOro Kpas
MKY "YnpaBneHne 06pa3oBaHMsa YXKYpPCKOro pamnoHa”

MBOY «¥Yxypckasa COLU Ne 6 um. 'CC KO.H. lNMeTennHa»

PAGOYAHA MPOrPAMMA
(ID 762906)

yuyebHOro Kypca « eomeTpusi»

Ons 06yyatoLLmMxcs 7-9 KnaccoB

r. Y)xyp 2023/2024 y4ebHblli rof



MOACHUNTENbBHAA SATINMCKA

CeoMeTpMsi KakK OAMH W3 OCHOBHbIX pasfesfioB LUKO/bHOW MaTemaTuku,
UMEIOLWNIA CBOEW LENbio 06ecneyunTb M3Yy4YeHne CBOMCTB W pasMepoB duryp, KX
OTHOWIEHWA W  B3aIMHOE  PACrofIOKEHNe, OMMPaeTca Ha  JIOTUYECKY!O,
[OKa3aTe/IbHYl0 NIMHWIO. LIeHHOCTb M3ydeHusi reoMeTpumn Ha YPOBHE OCHOBHOIO
06LLero 0bpasoBaHNs 3aK/NOYaETCs B TOM, YTO 06YYatOLLMIACA YUMTCA MPOBOAUTD
[0Ka3aTe/lbHble PacCy)XXAeHWUs, CTPOUTb TOTMYECKMEe YMO3aK/THOUeHWs, [L0Ka3bIBaTb
NUCTUHHbIE YTBEPXKAEHUA W CTPOUTL KOHTPMPUMEPbI K JIOXKHbIM, MPOBOAUTL
pacCcyXaeHmsi  «OT  MPOTUBHOIO», OT/MYaTb  CBOWCTBA OT  MPU3HAKOB,
(hopMynIMpoBaTh 06paTHbIE YTBEPXKAEHUS.

BTopoli Uenbl0 U3y4YeHUs TeoMeTpuUM SBNSETCH WCNOMb30BaHME eé Kak
WHCTPYMEHTA NPU PeLleHnn Kak MaTemaTuyeckux, Tak U MpakTUYecKuUxX 3afau,
BCTPEYaKLLMXCA B peasibHOM >KM3HW. OO6yvaloWmincs [O/MKEH Hay4yuTbCs
onpeaennTb reoMeTpUYecKyto urypy, Oonmcatb C/AoBaMU [AaHHbIA YepTEX WK
PUCYHOK, HalTW NOLLaAb 3eMeSIbHOr0 y4acTKa, paccumTaTb HEOOXOANUMYHO ANNHY
OMTOBOJIOKOHHOTO Kabensa wmnu TpebyeMble pa3Mepbl rapaxa s aBTOMOOWUSISA.
JTOMy COOTBETCTBYET BTOpPast, BbIYMUCIUTE/IbHAA /IMHUA B U3YYEHUN TEOMETPUN.
Mpn pelleHnn 3afa4 NPaKTUYEeCKOro xapakTepa 06yvatoWMincs yumTca CTPOUTb
MaTeMaTUyecKme MOAENN  peasibHbIX  JKU3HEHHbIX  CUTyauuil, MpPOBOAUTH
BbIUMC/EHWA U OLeHMBAaTb aleKBaTHOCTb MOJTYYEHHOIO pe3y/bTara.

KpaiiHe BaXHO NOAYEPKMBATL CBA3W TEOMETPUM C APYTUMKU  YYeBHbIMU
npegMeTaMn, MOTUBUPOBATb MCMO/b30BaTh ONPefeNieHNs reOMeTPUYeCKUX uryp
M NOHATUIA, AEMOHCTPUPOBaTL MPUMEHEHME MOMTYYEHHbIX YMEHUA B (DU3NKE K
TEXHUKe. 3JTW CBA3M Hambonee SAPKO BUAHbI B TeMax «BekTopbI»,
«TpUroHOMETPNYECKe COOTHOLLEHUS», «MeTog KoopauMHat» U «Teopema
[Mnparopa.

YuebHblli Kypc «leomeTpusi» BKOYaeT CNeAytoliMe OCHOBHbIE pa3fensl
cogepaHusi:  «leomeTpuyeckne durypbl M WX CBOWNCTBa», «lM3MepeHne
FeOMETPUYUECKUX  BEMUMH», «[leKapTOBbl KOOPAWHATbl Ha  MIOCKOCTMW»,
«BeKTopbI», «B/KEeHWSI NNOCKOCTU», «[1peobpa3oBaHmst NOA0OMSI».

Ha n3yyeHne yyebHoro Kypca «IreoMeTpusi» oTBoamTca 204 yaca: B 7 Knacce
- 68 yacoB (2 yaca B Hefento), B 8 knacce - 68 yacoB (2 4aca B Hefenwo), B 9
Knacce - 68 yacoB (2 yaca B HeAefko).



COLAEPXAHWE OBYUEHWHA
7 KNACC

HauanbHble NOHATMA reoMeTpun. ToukKa, NpaAmas, OTpPesoK, Nyd. Yron. Bugbl
yrnos. BepTukanbHble U CMeXHble Yrnbl. buccektpuca yrna. JlomaHas,
MHOIOYrosisHUK. [MapannensHoCcTb M NepneHanKyNapHOCTb NPAMbIX.

CummeTpuyHble  ¢urypbl.  OCHOBHble CBOICTBA OCEBON  CUMMETPUN.
[MprMepbl CUMMETPUM B OKPY>KatoLLLeM MUpe.

OCHOBHble MOCTPOEHUSA C MOMOLLBI0 LMPKYNS U NIMHENKK. TpeyrofibHUK.
BbicoTa, MegunaHa, buccekTpuca, X CBOMCTBA.

PaBHOOEApPEHHbIM M PaBHOCTOPOHHMIA  TPeyrosibHUKK.  HepaBeHCTBO
TPeyronbHNKa.

CBoiicTBa WM MNpPU3HaKM paBHOGEAPEHHOro  TpeyrofibHWKa.  pu3Haku
paBeHCTBa TPeYro/IbHNKOB.

CBoiicTBa 1 NpU3HaKK napansienbHbIX NpsaMbix. CyMMa yrioB TpeyrosibHu1Ka.
BHeLlHWe yrnbl TpeyrosbHuKa.

MpAMOYrofibHbIN  TpeyronbHWK.  CBOWCTBO  MefuaHbl  MPAMOYro/ibHOro
TPeyronbHMKa,  MPOBEAEHHON K  runoteHyse.  [lpu3HakuM  paBeHCTBa
MPAMOYTO/IbHbIX TPEYro/IbHUKOB. MPAMOYTro/bHbIA TPEYronbHUK ¢ yriom B 30°.

HepaBeHCTBa B TreOMETpPUWN: HepaBeHCTBO TPEYrosibHUKa, HepaBeHCTBO O
[JIMHE NTOMaHoW, TeopeMa O 60/iblieM yrfie U 60/bLUe CTOPOHe TPeYro/ibHUKa.
[MepneHAnKYNAap 1 HakNoHHas.

[eomeTpuyeckoe MeCTO ToueK. buccektpuca yrna W CepeAvHHbIN
neprneHanKynap K oTpe3Ky Kak reoMeTpuyeckme Mecta TOYek.

OKpY>XHOCTb M Kpyr, Xopga W [uameTp, WX CBOWCTBa. B3auMmHoe
PacnosioXXeHne OKPYXXHOCTM 1 npsmMou. KacartesibHas U cekyllas K OKPY>XHOCTM.
OKpY>KHOCTb, BMUCaHHad B Yyroa. BnucaHHaa ©n onucaHHasa OKPY>XXHOCTU
TPeyronbHNKa.

8 K/TACC

YeTbIpéxyronbHuKW. Mapanienorpamm, ero npusHakyu u CBoOiCTBa. YacTHble
Cflydan napansieniorpammoB (NPsSIMOYrofibHUK, poM6, KBagpar), MX NpU3HaKA K
cBoictBa. Tpaneumsi, paBHOGOKas Tpaneuusi, €& CBOWCTBA W MPU3HAKK.
[MpsMOyronbHas TpaneLms.

MeTof yABOeHUs MefunaHbl. LleHTpanbHas cummeTtpusa. Teopema dPaneca u
Teopema 0 MPONOPLUMOHA/IbHBIX OTpPe3Kax.

CpefHue NUHUK TPeyrofibHUKa 1 Tpaneuumn. LIeHTp macc TpeyronbHUKa.

[Mogobue TPeyronbHWKOB, KO3(h(ULMEHT nofobus. [MpusHakm nogobus
TPeyronbHUKOB. [NprMeHeHre Nogobms Npu peLLleHnn NPaKTUYeCKMX 3agau.



CBolicTBa NOLWAAeN reomeTpuyecknx uryp. Popmynbl Ans naowagm
TPeyrosibHuKa, napannenorpamma, pomba v Tpaneumn. OTHOLLEHVE nioWaael
MOAOGHbIX (hUryp.

BbluvcneHve nnowageit TpeyrofibHUKOB U MHOTOYTO/IbHUKOB Ha K/IeTYaTon
oymare.

Teopema [Mudparopa. [lMpumeHeHne Teopembl [ludparopa npu  peLLeHnn
NpaKTUYeCKMX 3aau.

CUWHYC, KOCWHYC, TaHreHC OCTPOro yrna npsMOYrosibHOro TPeyrosbHUKa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKME (hYHKLMUN
yrnos B 30, 45 n 60°.

BrnvcaHHble W UeHTpa/ibHble Yr/bl, Yo MeXay KacaTe/lbHOW W XOpAoiA.
Yrnel  Mexay — Xopjamm U CeKywumu.  BnucaHHble M OMNMCaHHble
YeTbIPEXYrONIbHUKN. B3aumMHOe pacnonoXeHne [BYX OKpYXHocTeil. KacaHue
OKpY>XHOCTe. ObLme KacaTe/lbHble K ABYM OKPY>XXHOCTSAM.

9 KNTACC

CuHyC, KOCMHYC, TaHreHc yrnoe o1t O pgo 180°. OcHOBHOe
TPUTOHOMETPUYECKOE TOXAECTBO. POpPMYy/Ibl NPUBELEHNS.

PewleHne TpeyronbHMKOB. TeopemMa KOCMHYCOB UM Teopema CUHYCOB.
PelleHne npakTUYeckMx 3afay C WCMNOMNb30BaHMEM TeOopeMbl KOCUHYCOB W
TEopeMbl CUHYCOB.

Mpeobpa3zoBaHme noaobus. NMogobue COOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema O npou3BedeHUN OTPE3KOB XOpA, TeOopembl O Npou3BefeHUU
OTPEe3KOB CEKYLLMX, Teopema O KBajpare KacaTe/lbHOMN.

Bektop, AnvHa  (MO4ynb)  BEKTOpa,  COHarpaB/ieHHble  BEKTOPbI,
NMPOTUBOMO/IOXKHO  HanpaBfeHHble  BEKTOPbl,  KO/I/IMHEapHOCTb  BEKTOPOB,
pPaBeHCTBO BEKTOPOB, OnepaLuu Hajg BeKTopaMu. Pa3nodKeHue BeKTopa Mo [ABYM
HeKON/IMHeapHbIM BekTopaM. KoopauHaTbl BekTopa. CKanspHoe npousseaeHve
BEKTOPOB, NPUMEHeHNe A/19 HaXOXKAEHUSA AJIMH U YT/I0B.

[leKapTOBbl KOOPAMHATLI Ha MJIOCKOCTU. YPaBHEHUS MPSAMOIA U OKPY)XXHOCTYU
B KOOpAMHATaX, NnepecevyeHne OKPY>XHOCTe 1 NpaMbIX. MeTof KOOpAUHAT U ero
NpUMeHeHwe.

[MpaBW/bHbIE  MHOTOYTONIbHUKW.  [InvHa  OKpYyXXHOCTW. [pafycHad U
pagMaHHas Mepa yrna, BblYMC/EHWE AJIMH Ay OKPY>KHOCTeW. [nowags Kpyra,
CeKTopa, CermMeHTa.

[BWXKeHNA NAOCKOCTM N BHYTPEHHWE CUMMETPUM uryp (snemeHTapHble
npeacraeneHuns). MapannenbHbi nepeHoc. MoBopoT.



MTAHNPYEMBbBIE  PE3YJIbTATbl OCBOEHWA TPOIPAMMBDbI
YYEBHOIO KYPCA «IEOMETPUNA» HA YPOBHE OCHOBHOIO
OBLWEINO OBPA3OBAHINA

JIMYHOCTHbLIE PE3YJIbTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHMS MpoOrpammbl  y4ebHOro  Kypca
«["eOMeTpus» XapaKTepu3yrTCs:

1) naTpMoTUYECKOE BOCNUTAHNE:

NPosIBNEHWEM WHTEpeca K MPOWOMY W HAacTOSILLEMY  POCCUIACKON
MaTtemMaTMK, LEHHOCTHbIM  OTHOLUEHWEM K  AOCTVDKEHMAM  POCCUIACKUX
MaTemMaTMKOB WM POCCUMIACKOM MaTeMaTU4YecKOW LLKOSbl, K WMCMNO/b30BaHUIO 3TMX
AOCTUDKEHWNIA B APYTMX HayKaxX 1 MPUKNagHbIX cepax;

2) rpaXkJaHCKOe U yXOBHO-HPABCTBEHHOE BOCMNUTAHNE:

FOTOBHOCTbIO K BbIMO/IHEHMIO 0083aHHOCTEN rpaXkKAaHUHa 1 peasin3auum ero
npae, nNpeAcTaB/eHVEM O MaTeMaTUYecKMX OCHOBax (hYHKLMOHMPOBaHUSA
pasINYHbIX CTPYKTYP, ABMEHWNIA, NpoLeayp rpaxaaHckoro obulectsa (Hanpumep,
BbIOOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXXAEHNIO 3TMYECKUX NPOG/IEM, CBA3aHHbIX
C MPaKTUYeCKUM MPUMEHEHNEM [OCTUDKEHUA HAyKW, OCO3HAHWEM BaXKHOCTU
MOP&/IbHO-3TUYECKMX MPUHLMNOB B AATENbHOCTU YYEHOTO;

3) TpyA0BOE BOCMUTAHME:

YCTaHOBKOM Ha aKTMBHOE Yy4acTMe B peLleHMM MpakTUYecKux 3agad
MaTemMaTMyecKoi HanpaBNeHHOCTWM, OCO3HaHWEM BaXXHOCTU MaTeMaTUYecKoro
06pa3oBaHNA Ha MPOTSHKEHUN BCEW XXMU3HW [ANA YCMELHON NpojecCUoHaIbHOA
[EeATeNbHOCTN U PasBUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbIM BblIOOPOM W
MOCTPOEHNEM UHAMBUAYIbHON TPAeKTOPUM 06pa30BaHNA Y XXM3HEHHBIX NIaHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHBIX NOTPEOHOCTEN;

4) acTeTMYecKoe BOCMUTaAHUE:

CMOCOBGHOCTBIO K 3MOLMOH&/IbBHOMY U 3CTETUYECKOMY  BOCMPUATUIO
MaTemaTMyecKnx OObEKTOB, 3afad, PeLUeHW, PacCy)XXAEHW, YMEeHUI BUAETb
MaTemaTmMyecKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLEeHHOCTN Hay4YHOro MO3HaHWUSA:

opuveHTauuMenl B [eATeNbHOCTM HA COBPEMEHHYH) CUCTEMY Hay4HbIX
NpefCcTaB/IEHNA 06 OCHOBHbIX 3aKOHOMEPHOCTSAX Pa3BUTUA YenoBeka, Npupoabl v
o6LlecTBa, MOHMMaHWEM MaTeMATMYECKON HayKu KaK cdepbl YenoBevecKom
[eATeNbHOCTH, 3TanoB eé pasBUTUA WU 3HAYMMOCTU A/1A PasBUTUSA LMBUIM3ALNN,
OBNafileHNeM A3bIKOM MaTeMaTVKN N MaTeMaTUYeCcKOM Ky/bTypoi Kak CpeAcTBOM
MO3HaHWA MWUpa, OBMafEeHVEM MPOCTEALLIMMMN HaBbIKaMW UCCe[0BaTe/TbCKOM
[eATelbHOCTY;



6) (hmM3myeckoe BOCMUTaHWE, (OPMUPOBAHWE KYNbTypbl 340POBbA U
3MOLMOHaNbHOTo 61aronoNyyuns:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4yeckue 3HaHUS B WMHTEpecax CBOEro
300p0BbS,  BefeHWA  340pOBOro  obpasa  XuM3HWM  (340pOBOE  MUTaHMe,
COaNaHCMPOBAHHBIA  PEXUM  3aHATUIA WU OTAbIXa, perynspHas  gusmnyeckas
aKTUBHOCTb), C(OPMMPOBAHHOCTLID HaBblKa peqsiekcun, Mpu3HaHMEM CBOEro
npasa Ha OLWMOKY 1 TaKoro e npasa Apyroro YesioBeKa;

7) 3KO/I0rMYecKoe BOCMNTaHMeE:

OpuveHTauMen Ha NPUMeHeHe MaTeMaTUYeCKMX 3HAHUIA ANA peLLeHns 3aaad
B 00/11aCTM COXPaHHOCTN OKpY)Katoweil cpefbl, MIaHUPOBaHMS MOCTYMKOB U
OLEHKN KX BO3MOXXHbIX MOCMEACTBMIA NS OKpYyXXatowe cpefbl, OCO3HaHMEM
rnobasibHOro xapakrepa aKOOrMYecKUxX NpobsieM 1 NyTen NX peLleHuns;

8) ajanTtauma K M3MeHALWMMCA YCN0BMAM COLManbHOM U NPUPOLHONA
cpegpbl:

FOTOBHOCTbIO K [ENCTBUAM B YC/IOBUAX HeOMnpeaenéHHOCTW, MOBbILLIEHWUIO
YPOBHSA CBOE KOMMETEHTHOCTM Yepe3 NPakTUYECKYH LesTe/lbHOCTb, B TOM Yuc/e
YMEHNe YUUTbCS Yy APYruX Nofder, npuobpetaTb B COBMECTHOW [eATe/IbHOCTU
HOBble 3HaHWS, HaBbIKN 1 KOMMETEHLMW U3 OMbITa APYTUX;

HeoOXOAMMOCTbIO B (DOPMMPOBAHUM  HOBbLIX 3HaHWWA, B TOM 4WuCne
(hopmynMpoBaTh MAen, NOHATUA, TMNOTE3bl 06 00bEKTAX U ABMEHUAX, B TOM YUC/E
paHee  HeW3BECTHbIX, OCO3HaBaTb  [Ae(MUUTbI  COOCTBEHHbLIX 3HAHWA 1
KOMMNETEHTHOCTEW, M1aHMpPOoBaTb CBOE pa3BUTHE,;

CMOCOOHOCTLHO  OCO3HaBaTb  CTPECCOBYK — CUTyauuio,  BOCMPUHUMATD
CTPECCOBYKO CUTyaumio KaK BbI30B, TPeOyOLWMA KOHTPMep, KOPPEKTMPOBaTb
MPUHMMAaEMbIE PeLLeHns 1 AeACTBUS, (POPMYyMpoBaTb U OLEHMBATb PUCKUA WY
nocneacTems, (hOPMMUPOBATb ONbIT.

METATIPEOMETHbLIE PE3YJIbTATbI
[Mo3HaBaTe/IbHble YHUBEPCabHbIe yYebHble JeCTBUA

Ba3oBble nornyeckune LencTens:

* BbISB/IATb WU XapaKTepmn30BaTb CYLLECTBEHHbIE MPU3HAKN MaTeMaTUYeCKMX
O0ObEKTOB, MOHATWM, OTHOLUEHWA MeXZy MOHATMAMK, (HOPMYINPOBATH
onpefeneHns  MOHATWA,  yCTaHaBNMBaTb  CYLLECTBEHHbIM  MPU3HaK
Knaccupukaumm, OCHOBaHWA [N 0000LIEeHWA W CPaBHEHWs, KpuTepun
MPOBOAMMOrO aHaNn3a,;

* BOCMPUHUMATbL,  (POpPMynMpoBaTb U MpPeobpasoBbiBaTb  CYXKAEHWS:
YTBEPAUTENbHbIE W OTPULATENbHblE, €AUHWYHbIE, YacTHble N 06LLMe,
YC/OBHbIE;



BbISBNATb ~ MaTeMaTM4eCKMe  3aKOHOMEPHOCTW,  B3aMMOCBA3W U
NpoTMBOpPeUMss B (paKTax, [aHHbIX, HabMOLEHUAX W YTBEPXKAEHUSX,
npegnaratb KpUTepUn 415 BbISIBNIEHNS 3aKOHOMEPHOCTEN 1 MPOTUBOPEYUNIA;
[ienaTb BbIBOAblI C WCMO/b30BAHWEM 3aKOHOB JIOTWKKM, [AeAYKTUBHbLIX W
VHAYKTUBHbIX YMO3aK/IlOUeHNIA, YMO3aK/HOYEHWIA MO aHaornu;

pas3bupaTb [oKas3aTenbCTBa MaTeMaTUYECKMX YTBEPXKAEHWI (NpsMble 1 OT
MPOTUBHOr0), MPOBOAMTbL CaMOCTOATE/IbHO HEC/OXHbIE [0Ka3aTe/IbcTBa
MaTemaTMyecKmux (hakToB, BbICTpaMBaTb aprymeHTaumioo, MpUBOAUTD
MPUMepPbI U KOHTPNpPYMEPbI, 060CHOBbIBaTb COOCTBEHHbIE PACCY)KAEHUS;
BblOVMpaTb CNoco6 pelueHnst y4yebHOM 3afgayun (CpaBHMBATb HECKO/bKO
BapWaHTOB peLleHusi, BblOMpaTb Hambosee MOAXOAAWMA € YUYETOM
CaMOCTOATE/NbHO BbIfEe/IEHHbIX KPUTEPUEB).

Ba3oBble UCCNen0BaTe/IbCKue AeliCTBUS:

MCNOMb30BaTb BOMPOCHI KakK WCCMeA0BaTE/IbCKUIn MHCTPYMEHT MO3HaHUS,
(hopmynMpoBaTb  BOMPOCHI, (PUMKCUPYHOLLME MPOTUMBOPeEYMe, Mpobnemy,
CaMOCTOATENIbHO ~ yCTaHaBNMBaTb MCKOMOE W fAaHHOe, (hOopMUPOBaTH
rmnoTesy, apryMeHTUPOBaTb CBOK MO3ULMIO, MHEHUE;

MPOBOAUTL MO  CaMOCTOSITENIbHO  COCTaB/IEHHOMY MaHy HEC/IOXKHbIA
3KCMEePUMEHT, HeOO/bLLIOE NCCNeA0BaHKE MO YCTaHOBNEHNO 0CO6EHHOCTEMN
MaTemMaTMyecKoro o6bekTa, 3aBUCUMOCTe 0O BEKTOB MeXY COOOM;
CaMOoCTOATENbHO (HOPMYNMPOBaTL 0606LLEHNA U BbIBOALI MO pe3y/bTaTam
NPoBeAEHHOr0 HabMoAeHNs, UCCNefoBaHNsA, OLEHMBaTb OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpPOBaTb BO3MOXKHOE pa3BMTWE MpoLecca, a TakKkKe BblaBUraTb
NPeAnoNoXeHNs 0 ero PasBUTUM B HOBbIX YC/TOBUSIX.

PaboTa ¢ MHhopmMaLuen:

BbISB/IATb HEAOCTATOMHOCTb W M30bITOYHOCTb MHMOPMALUK, [OaHHbIX,
HeoOX0AMMbIX A1 PELLEHWNs 3a0au4N;

BbIOMpaTh, aHaInM3MpoBaTb, CUCTEMATU3MPOBaTL W WHTEPMNPETMPOBATb
NH(OPMaLMIO Pas/inyHbIX BULOB 1 (hOpM NpeACcTaBleHUS;

BblOMpaTb (hopMmy NpeAcTaBneHUs MHGOpMauMM U UANKOCTPMPOBATb
pellaeMble 3afaynM CXemMamu, Auarpammamu, WHOW rpapukon n ux
KOMOMHaUMAMU;

OLeHMBaTb HaOEXHOCTb MH(OPMaUMM MO  KPUTEPUAM, MPeanoXKeHHbIM
yunTenem Uam copmympoBaHHbIM CaMOCTOATENBbHO.

KOoMMYHVKaTUBHbIE YHMBEPCa/ibHbIE YUYebHble AeiiCTBUS:

BOCMPUHMMATb 1 (POPMYNPOBATb CYXKAEHWSI B COOTBETCTBUM C YC/TIOBUSMU
M Uensmu 06LLEHNS], ICHO, TOYHO, FPAMOTHO BblpaXaTb CBOH) TOUKY 3peHUS



B YCTHbIX W MUCbMEHHbIX TEKCTax, faBaTb MOSCHEHUA MO XOA4Yy peLleHus
3afja41, KOMMEHTNPOBATb MOJTYYEHHbIA Pe3y/bTaT;

B X0fle 06CY>KAeHWs 3afjaBaTb BOMPOCHI MO CYLLECTBY 00CY>KAaeMOi TeMbI,
Npo6/siembl, peLlaeMoil 3aa4um, BbICKasblBaTb UAEWN, HaLeNleHHbIe Ha MOUCK
PEeLUeHNs, COMOCTaB/ATb CBOM  CYXKAEHUS C  CY)XXAEHWUAMU  ApYrux
YYaCTHUKOB Auanora, 0OHapy>mBaTb pasninume U CXOACTBO MO3NLMIA, B
KOPPEKTHOW hopme (hopMyIMPOBaTL Pa3HOIIaCUsA, CBOU BO3PAKEHNS;
NpesacTaBNATh pe3ynbTarthbl pelleHns  3agaudn, 9KCMePUMEHTa,
MCCeaoBaHNA, NPOeKTa, CaMOCTOATENbHO BbIOMpaTb (hopMaT BbICTYMN/IEHUSA
C YYETOM 33/ia4 Npe3eHTaLMm U 0CO6EHHOCTEN ayanTOpuUN;

MOHMMATL M UCNO/b30BaTb NPEMMYLLECTBA KOMaHAHON M MHAMBULYabHO
paboTbl NPU peLleHnn y4ebHbIX MaTemMaTUUeCKnX 3a4ay;

NPUHMMATb Lie/lb COBMECTHON [esATeNbHOCTW, MNaHWPOoBaTb OpraHu3aumio
COBMECTHO paboTbl, pacnpegensTs BUAbl paboT, [0oroBapuBathCs,
06CcyxfaTb NpoLecc 1 pe3ynbtaT paboTbl, 0600LaTb MHEHNA HECKO/bKNX
noaen;

yyacTBoBaTb B TpynnoBbIX ¢opmax paboTbl (06CYyXAeHUs, OOMeH
MHEHMSMW, MO3rOBble LUTYPMbI U APYIUE), BbIMOHATL CBOK YaCTb paboTbl
M KOOPAMHMPOBATb CBOM [ENCTBMS C APYrMMM  YfieHaMy  KOMaHbl,
OLleHMBaTb KayeCTBO CBOEro BKIaJa B O0OLWMIA NPOAYKT MO KPUTEPUAM,
cthopMynMpPOBaHHLIM YyYaCTHUKaMUN B3aUMOAENCTBUS.

PerynatneHble yHUBeEpPCasbHble y‘-IE6HbIe ,CI,GI7ICTBI/IFI

CamoopraHunsauunsa:

CaMOCTOATE/NIbHO COCTaBNATb M/1aH, airfopuUTM peLleHus 3afgaum (Unm ero
4acTb), BbIGMpPaTb CMOCOO pPeLIeHNs C YYETOM WUMEIOLLMXCA PecypcoB U
COOGCTBEHHbIX BO3MOXHOCTEW, aprymeHTMpoBaTb W  KOPPEKTUPOBATb
BapUaHTbl PeLLeHniA ¢ yY4ETOM HOBOW MH(OpMALMN.

CaMOKOHTPO/b, 3IMOLMOHA/bHbIA UHTENNEKT:

BNafleTb CNoco6aMmn camonpoBeEPKX, CAMOKOHTPO/S NpoLecca U pesynbTaTa
PeLLeHNs MaTeMaTUYECKOI 3a4auu;

npeaBuaeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HWUKHYTb MPU PELLEHNN 3a4auu,
BHOCWUTb KOPPEKTMBbLI B AEATENIbHOCTb HA OCHOBE HOBbLIX OBCTOSTENLCTB,
HaliIEHHbIX OLUMGOK, BbISBNEHHbIX TPYAHOCTEIA;

OLiEHMBaTb COOTBETCTBME pe3y/ibTaTa AesTeNbHOCTU NOCTaB/EHHON Lenn
YCNOBUSIM, OObACHSATb MPUUMHBI AOCTVXKEHWUS WU HEAOCTVMIKEHUS LIENN,
HAX0UTb OLUMOKY, AaBaTh OLIEHKY NPUOGPETEHHOMY OMbITY.

MPEAMETHbBIE PESY/IbTATHI



K KoHUy o00y4yeHuss B 7 Knacce o0Oy4alowmincs nonyynT crefyroLime
npeLMeTHbIe pe3y/nbTaTbl:

PacnosHaBaTb M3y4YeHHble TeOMeTpuYeckne QUrypbl, OnpeaenstTb UX
B3aMMHOE pacrosfioKeHne, n300paXkaTb reoMeTpuyeckue QUrypsbl, BbIMOHATb
UEpTeXW MO YCNOBUKO 3afdaun. VI3mMepsATb /IMHENHbIE W YI/10Bble BeIMYMHBI.
PeLuaTb 3afja4vm Ha BblUMCNEHME /IMH OTPE3KOB 1 BEINYMNH YT/I0B.

[enatb rpybyrto OLEHKY JMHEMHbIX W YrNOBbIX BEMYMH NPeAMETOB B
peasibHOM XXM3HW, PasMepoB MPUPOAHBLIX O00BLEKTOB. Pa3fnyatb pasMepbl 3TUX
0ObEKTOB M0 MOPSALKY BEMUNHDI.

CTpouTb YepTeXn K reOMeTPUYECKMM 3a4a4aMm.

Monb3oBaTbCs MPU3HaKaMW PaBEHCTBA TPeYrofibHWKOB, MCMO0/b30BaTh
MPU3HaKN 1 CBONCTBa paBHOOEAPEHHbLIX TPEYro/IbHUKOB MPW PeLLeHnn 3aaau.

[MpOBOANTL NTOTUYECKME PACCY>KAEHUSA C MUCMNONb30BaHWEM TeOMETPUYECKUX
Teopem.

Monb30BaTbCA MPU3HaKaMW pPaBeHCTBa MPAMOYTO/bHbIX TPEYrofbHUKOB,
CBOMCTBOM  MefuaHbl, MNPOBEAEHHOMW K  TUMOTEHy3e  MPAMOYro/ibHOro
TPeyrofibHNKa, B PeLLeHN reOMeTPUYECKMX 3aau.

Onpefenatb NapanelbHOCTb NPAMbIX C MOMOLLbIO YI/10B, KOTOpble 06pasyeT
C HAUMK cekylas. OnpefensTb napasnensbHOCTb MPAMBbIX C MOMOLLbH0 PaBeHCTBa
PacCTOAHMI OT TOYEK OAHOIN NPAMOIA 0 TOYEK APYTOW MPSAMOMN.

PeluaTb 3aa4m Ha KeTyaTomn bymare.

[MpOBOANTL BbIYMCNEHMS U HaXOAUTb 4YMC/IOBblE U OYKBEHHbIE 3HAYEHMS
YINoB B TrEOMETPUYECKMX 3afjayax C  WCMONb30BaHWEM CYMMbl  Yr/I0B
TPeYroNbHNKOB W  MHOIOYro/flbHUKOB, CBOWCTB YI/ioB, 00pa30BaHHbLIX Mpw
nepeceyeHMn ABYX MNapaiiefibHbIX MPAMbIX CeKylled. Pewsatb npakTuyeckue
3aja4M Ha HaXoXJeHwe YroB.

Bnafetb MNOHATMEM TeOMEeTPMYECKOro MecTa ToueK. YMeTb OnpeaensThb
BuCCeKTpUCy yrna v cepeanHHbIA NepneHanKynap K 0TpeskKy Kak reoMmeTpuyeckune
MeCTa TOYEK.

dopmynunpoBatb OMpefeneHnss OKPY>KHOCTU UM Kpyra, XOpAbl M Avamertpa
OKPY)>XHOCTW, MOJIb30BaTbCA MX CBOMCTBAMU. YMeTb MPUMEHSATb 3TV CBOMCTBA NpU
peLLeHnn 3agau.

BrafeTb NOHATWEM OMWCAHHOW OKOJI0 TPEYrosibHMKa OKPY>KHOCTW, YMETb
HaxoguTb eé ueHTp. lMonb3oBaTbCA (pakTaMyM O TOM, YTO OUCCEKTPUCHI YI/OB
TPeyrofibHUKa MepecekarTcss B OAHOM TOUKe, M O TOM, YTO CepeauHHbIe
neprneHANKYNSapbl K CTOPOHaM TPeyrofibH1Ka nepecekatoTcst B OAHOM TOUKe.

BrafeTb NOHATMEM KacaTeNlbHOM K OKPYXXHOCTM, NO/Sb30BaTbCA TEOPEMON O
nepneHanKyNAPHOCTM KacaTe/lbHON 1 paguyca, MPOBeAEHHOMO K TOUKE KacaHus.



Monb30BaTbCs NPOCTEALLMMM FEOMETPUYECKUMIU HEPaBEHCTBaMM, NOHUMATb
NX MPaKTUYECKNIA CMbIC/T.

[MpoBOAUTL OCHOBHbIE TEOMETPUYECKME MOCTPOEHUSA C MOMOLLLIO LUPKYNS Y
NNHENKN.

K KoHUy o00y4yeHns B 8 knacce 00y4aroLMiACA MNOMYy4nT CregyroLlme
NpeAMeTHbIe pe3ynbTarhl:

Pacrno3HaBaTb OCHOBHble BWAbl  YETbIPEXYTONbHNUKOB, WX  3/1IEMEHThI,
M0/Ib30BaTbCA MX CBOMCTBAMM MPU PELLEHNN reOMETPUYECKUX 3a4aY.

[MpUMEHATL CBOICTBa TOYKWU NepecevyeHns MeamaH TpeyrosibHuka (LeHTpa
Macc) B peLleHnn 3adau.

BrafeTb NOHATMEM CpefHel NMMHUM TPeyrosibHUKa 1 Tpaneuun, NpUMeHsTb
X CBOWCTBA MPU pPeLIeHNN TeoMeTpuyeckmx 3adad. [1onb3oBaTbCA TeopemMoi
daeca 1 TEOPEMOn 0 NPONOPLMOHAbHBIX OTPe3Kax, MPUMEHSATL UX A1 PeLLeHMS
MpaKTUYeCKMX 3aau.

[MpUMEHATL NPU3HAKK NOA0OMSA TPEYro/IbHUKOB B PELLEHUN TEOMETPUYECKMX
3aau.

Monb3oBaTbCcA Teopemoin [Mudaropa ANA  pelleHnUss TeoMeTPUYECKUX U
npakTUyecknx 3agad. CTpouUTb MaTemMaTMyeCcKyrd Mofe/llb B  MPaKTUYECKMX
3afjayax, CaMOCTOATENbHO [ieflaTb YepTEX M HAXOAWUTb COOTBETCTBYHOLLME [/INHBI.

Bragetb MNOHATMAMKM CUHYCa, KOCMHYCa W TaHreHca OCTpOro yrna
NPAMOYTO/IbHOr0 TPeyronbHMKa. M0n1b30BaThCA ITUMN NOHATUAMU ANS PeLLeHns
NpaKTUYeCcKnX 3agau.

Bbluncnats (pasnnuHbiMn criocobammn) nnaowafb TPeyrosibHUKa v niowaam
MHOrOYrofibHblIX — (uryp  (nNonb3ydcb, rhge HeobXo4uMO,  KaslbKy/1saTOPOM).
[MpUMeHATb NONyYeHHble YMeHUA B NPaKTUYECKNX 3a4a4ax.

Brafete MNOHATUAMM BMUCAHHOTO W LEHTPa/IbHOINO Yrna, MCMnosb30BaTh
TEOpeMbl 0 BMUCAHHbIX Yriax, yrnax Mexay xopgamu (Cekywwmmun) u yrne mexany
KacaTe/lbHOM M XOPAO0i NP peLLleHnn reOMeTpUYeCcKnX 3agay.

BrafeTb MOHATMEM OMWCAHHOTO YeTbIPEXYTO/IbHUKA, MPUMEHSATL CBOWCTBA
OMMCaHHOr 0 YeTbIPEXYro/ibHMKA MNPU peLleHn 3aaau.

[MPUMEHATL MOMYYEHHbIE 3HAHWA Ha MpPakTUKe - CTPOUTb MaTemMaTuyeckume
MOZenn ANs 3aay peasibHOW XXM3HM 1 MPOBOAMTL COOTBETCTBYIOLLME BbIYUC/IEHNS
C MpVYMeHeHWeM Mofobuss n TpUroHomeTpuu (NONb3ysACb, rAae HeobXoaMMo,
Ka/IbKy/IATOPOM).

K KoHUy o00y4yeHns B 9 Kknacce 00y4yaroLMiACA MNOMYy4YUT CregyroLlme
NpeaMeTHble pe3ynbTarhl:

3HaTb TPUTOHOMETPUYECKME (YHKUMW OCTPbIX YI/0B, Haxo4uTb C UX
MOMOLLbIO Pas/INyHbIE 3/1IEMEHTbI MPAMOYTO/IbHOrO TPEYro/ibHUKA («peLleHme



MPSIMOYTONbHbIX TPEYTONbHUKOB»). HaxoauTb (C MOMOLLbIO KanbKynsTopa) AMUHbI
W YT bl 4191 HETAGNNYHBIX 3HAUYEHWIA.

Monb30BaTbCst (hopMynaMu NPUBEAEHNS N OCHOBHLIM TPUrOHOMETPUYECKIM
TOXAECTBOM [11  HaXOX/EHUS COOTHOLUEHWU MeXay TPUroHOMETPUYECKUMU
BENYMHAMM.

cnonb3oBaTb TEOPEMbI CUHYCOB M KOCUHYCOB A1 HAXOXAEHWS Pa3IMYHbIX
3/1EMEHTOB TPEYrofibHMKa («peLleHvie TPeyrofbHUKOB»), MPUMEHATb KX Mpu
PELLEHNIN TeOMETPUYECKIX 3aaau.

BnageTb  MOHATMAMM  npeo6pa3oBaHMs  MoAobus,  COOTBETCTBEHHbIX
3NEeMEHTOB MOA06HbIX uryp. Monb3oBaThCs CBOMCTBaMM NOA06US NMPOU3BOMBHBIX
uUryp, yMeTb BbIYMCAATb [MHbI W HAXOAUTb YINbl Yy MOA06HBLIX duryp.
MpuMeHATb CBOMCTBA NOA0OWS B MNPaKTUYECKMX 3afayax. YMeTb MNPUBOAUTb
MpUMepbl NOA0GHbLIX (UIYp B OKPY>KAtOLLEM MUPE.

Monb30BaThCst TEOPEMamMmM 0 NPOU3BEAEHMM OTPE3KOB X0p[, O NPOu3BeeHIM
OTPE3KOB CEKYLLYX, O KBafpaTe KacaTe/lbHOW.

Monb30BaTbCs BEKTOPAMW, MOHMMATb WX TEOMETPUYECKUA N (IU3UYECKMIA
CMbIC/l, NMPUMEHATb WX B PELUEHUM TEOMETPUUECKMX K (U3MYECKMX 3aad.
MpUMEHATbL CKaNsipHOE NPOW3BeAeHMe BEKTOPOB AN HAXOXAEHWS A/IVH U YT/IOB.

Monb30BaTbCst METOAOM KOOPAMHAT Ha MIOCKOCTW, MPUMEHSTb €ro B
PeLLeHNM TeOMETPUYECKNX N NPaKTUYECKMX 3aaau.

BnageTb MOHSATMSIMW NPaBWUbHOTO MHOTOYrOMbHMKA, [A/IMHbI OKPYXXHOCTH,
O/HbI AYTU OKPYXKHOCTU U paanaHHON Mepbl Yrna, YMeTb BblUMCAATbL NOWab
Kpyra u ero yacteid. MpUMeHATb NONyYeHHble YMEHMS B MPAKTUYECKMX 3aaqaX.

Haxoautb ocu (MU LEHTPbI) CUMMETPUM (DUIYP, MPUMEHSTb [ABUXKEHUS
M71I0CKOCTW B NPOCTEMLLNX CyyYasX.

MpUMeHATb MONMYyYeHHble 3HAHWS Ha MPaKTUKE - CTPOWUTb MaTemaTuyeckue
MOAEeNn ANs 3aa4y peasibHoM XXU3HW U MPOBOAUTL COOTBETCTBYHOLLME BbIUYMCNEHNS
C MPWMEHeHMeM MNOA06GUS WM TPUTOHOMETPUUECKMX (YHKUUIA (Nonb3ysick, rae
HEoBX0ANMO, Ka/lbKyNsTOPOM).



TEMATUYECKOE NMNJ1AHNPOBAHWE
7 KJITACC

HanmeHoBaHMe pasfenoB 1 Tem
nporpamMmmbi

Ne n/n

MpocTeline reoMeTpuYecKme hurypbl n
NX CBOIWCTBA. VI3MepeHne reoMeTpuyeckmx
BENNYUH

TpeyronbHUKU

MapannenbHble NpsiMble, CyMMa Yr/ioB
TPeyronbHuKa

OKPY>XHOCTb 1 Kpyr. FeomeTpuyeckune
MOCTPOEHNS

MoBTOpeHne, 06006LeHNE 3HAHWIA

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

14

22

14

14

KOHTpPO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/fbHble

pecypchbl

bunénunoteka LLOK
https://rn.edsoo.ru/7f415e2e

bunénunoteka LLOK
https://rn.edsoo.ru/7f415e2e

bunénunoteka LLOK
https://rn.edsoo.ru/7f415e2e

bunénunoteka LLOK
https://rn.edsoo.ru/7f415e2e

bunénunoteka LLOK
https://rn.edsoo.ru/7f415e2e


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KNTACC

Ne n/n

OBLWEE KO/MMYECTBO YACOB IO NMPOIrPAMME

HanmeHoBaHWe pa3fenoB v Tem
nporpaMmmsil

YeTbIpEXYToNbHUKN

Teopema daneca n Teopema o
MpOMNopLUOHabHbIX 0Tpe3kax, Nofo6Hble
TPEYro/bHUKM

Mnowaab. HaxoxaeHue nnoulaaei
TPeyro/ibHUKOB M MHOTOYrO/IbHbIX (hUryp.
Mnowagmn nofo6HbIX Guryp

Teopema lMNMudaropa v Havana
TPUTOHOMETPUN

YT Nbl B OKPY>XHOCTU. BrnincaHHble n
OMUCAaHHbIe YeTbIPEXYTOIbHUKMN.
KacaTenbHble K OKpY>XHOCTU. KacaHue
OKpY>XHOCTe

MoBTOpeHne, 0606LLeHME 3HAHWIA

KonnyectBo 4acoB

Bcero

12

15

14

10

13

KOHTpO/bHbIE
paboThbl

MpakTnyeckue
paboTbl

ONEeKTPOHHbIe

(unppoBble)
obpasoBaTesibHble

pecypcbl

bnénuoteka LLOK
https://rn.edsoo.ru/7f417e18

buénunoteka LLOK
https://rn.edsoo.ru/7f417e18

bnénuoteka LLOK
https://rn.edsoo.ru/7f417e18

bnénuoteka LLOK
https://rn.edsoo.ru/7f417e18

bubnuoteka LLOK
https://rn.edsoo.ru/7f417e18

bnénunoteka LLOK
https://rn.edsoo.ru/7f417e18


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KNACC

Ne n/n

HanmeHoBaHWe pas3genos n Tem
nporpamMmmel

TpuroHomeTpusa. Teopembl KOCUMHYCOB U
CMHYCOB. PelleHne TpeyrofibHNKOB

Mpeobpa3oBaHue nogobusa. MeTpuyeckue
COOTHOLUEHWA B OKPYXHOCTHU

BekTopbl

ﬂ,eKapTOBbl KoopAnHaTbl Ha NJIOCKOCTU

MpaBuNbHbIe MHOTOYTONbHUKK. [ANnHa
OKPY>XHOCTU M Nniowasb Kpyra.
BbluncneHue nnoulagen

[BUXeHNa NiocKocTr

MoBTOpeHMe, 06006LLEHME, CUCTEMATU3ALMSA
3HaHW

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

KonnyecTtBo 4acoB

Bcero

16

10

12

68

KOHTpO/bHbIE
paboThbl

MpakTnyeckune
paboThbl

ONEeKTPOHHbIE
(unbpoBble)
obpasoBaTesibHble

pecypcbl

bubnuoteka LLOK
https://rn.edsoo.ru/7f41lal2c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41al2c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41al2c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41al2c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41al2c

bubnuoteka LLOK
https://r.edsoo.ru/7f41lal2c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41lal2c


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

NOYPOYHOE NMJTAHNPOBAHWE

7 KJTACC
No
i Tema ypoka

co N O Ol

10

1

MpocTeliwne reomeTpnyeckme
00BbEKTDI

MHOroyronbHuK, noMaHas

CMeXHble U BEPTUKaA/IbHbIE YT /bl

CMeXHble 1 BepTUKabHbIE YT /bl

CMeXHble un BEPTUKaA/IbHbIE YT /bl
CMeXHble un BEPTUKaA/IbHbIE YT /bl
CMeXHble 1 BepTUKabHbIE YT /bl
CMeXHble un BEPTUKaA/IbHbIE YT /bl

N3mepeHVe NMNHENHBIX 1 YTNOBbIX
BENIMYMH, BbIUNC/IEHNE OTPE3KOB U
yrnos

N3mepeHVe NNHENHBIX 1 YTNOBbIX
BE/IMYMH, BbIYMC/IEHNE OTPE3KOB U
yrnos
N3mepeHVe NMNHENHBIX U YTNOBbIX
BE/IMYMH, BbIYMC/IEHNE OTPE3KOB U
yrnos

KonnyectBo 4acoB

Bcero

=

KOHTpO/bHbIE
paboTbl

MpakTnyeckue
paboTbl

JaTta
n3y4yeHus

ONEeKTPOHHbIE

LUnppoBble
obpasoBaTe/fibHble

pecypcbl

bnbnuoteka LLOK
https://rn.edsoo.ru/8866b724
bubnuoteka LLOK
https://rn.edsoo.ru/8866ch6a
bubnuoteka LLOK
https://rn.edsoo.ru/8866c5c0
bnénuoteka LLOK
https://rn.edsoo.ru/8866¢7be

bubnuoteka LLOK
https://rn.edsoo.ru/8866c3ea


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

12

13

14

15

16

17

18

19

20

21

22

23

N3mepeHne NMHEeNHbIX U YTN0BbIX
BeJIMUNH, BbIYUC/IEHNE OTPE3KOB U
yrnos

MepumeTp ¥ naowanb uryp,
COCTaB/IEHHbIX 13
NPAMOYTr0/IbHUKOB

MepumeTp ¥ nnowanb guryp,
COCTaBJIEHHbIX U3
NPAMOYTr0/IbHUKOB

MoHATME O paBHbIX TPEYronbHMUKaX
M NepBUYHbIE NPEACTAB/IEHNSA O
paBHbIX (urypax

Tpw Nnpru3HaKa paBeHCTBA
TPeyro/ibHWKOB

Tpu npru3Haka paBeHCTBa
TPeyroibHUKOB

Tpwn Nnpru3HaKa paBeHCTBA
TPeyro/ibHWKOB

Tpu npru3Haka paBeHCTBa
TPeyrosbHUKOB

Tpw Nnpru3HaKa paBeHCTBA
TPeyro/ibHWKOB

Tpw npu3Haka paBeHCTBa
TPeyrosbHNKOB

lMpu3Hakn paBeHCTBa
MPAMOYTO/IbHbIX TPEYTO/IbHUKOB
[Mpu3Haku paBeHCcTBa
MPAMOYTO/IbHbIX TPEYTrO/IbHUKOB

bnénuoteka LLOK
https://rn.edsoo.ru/8866ce80

bnénuoteka LLOK
https://r.edsoo.ru/8866d1fa

buénuoteka LLOK
https://rn.edsoo.ru/8866d34e

bubnuoteka LLOK
https://rn.edsoo.ru/8866e01e

bnbnuoteka LLOK
https://rn.edsoo.ru/8866e88e


https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

24

25

26

27

28

29

30

31

32
33

34

35

36

37

38

CBOWCTBO MefuaHbl
NPAMOYrO/bHOTO TPeYrobHUKa,
NPOBeAEHHON K rMnoTeHy3e

CBOIiCTBO MefinaHbI
NPAMOYrO/IbHOT0 TPEeYrobHUKa,
NPOBeAEHHON K rMnoTeHy3e

PaBHOGeLpeHHbIE 1
PaBHOCTOPOHHMWE TPeyro/ibHUKK

Mpun3HaKy 1 cBOWCTBA
paBHOGEAPEHHOr0 TPeyrofibHMKa

Mpun3HaKy 1 CBOWCTBA
paBHOOEAPEHHOrO TPEYro/ibHMKa

Mpun3HaKy 1 cBOWCTBA
paBHOGEAPEHHOr0 TPeyrofibHMKa

HepaBeHCcTBa B reomMeTpum
HepaBeHcTBa B reomeTpuu

HepaBeHCcTBa B reomeTpumn
HepaBeHcTBa B reomMeTpuu

MpAMOYTrOnbHbIA TPEYTrONbHUK C
yrnom B 30°

MpAMOYroNbHbIN TPEYTONbHUK C
yrnom B 30°

KoHTponbHasa paboTa no teme
"TpeyronbHUKN"

MMapannenbHble NpsamMble, UX
CBOWCTBa

MaTeli nocTynat EBknnga

bubnuoteka LLOK
https://rn.edsoo.ru/8866e9ec

bnbnuoteka LLOK
https://r.edso0.ru/8866d6fa

buénuoteka LLOK
https://rn.edsoo.ru/8866d880

bnénuoteka LLOK
https://rn.edso0.ru/8866d880

bubnuoteka LLOK
https://rn.edsoo.ru/8866e26c¢

buénuoteka LLOK
https://rn.edsoo.ru/8866e3a2

bubnuoteka LLOK
https://r.edsoo0.ru/8866eb22

buénuoteka LLOK
https://rn.edsoo.ru/8866echc

bnénuoteka LLOK
https://rn.edsoo.ru/8866ef64


https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

40

41

42

43

44

HakpecTt nexatyue,
COOTBETCTBEHHbIE U
OLHOCTOPOHHME YT bl,
06pa3oBaHHbIe MpuW NepeceveHnn
napannenbHbIX NPSIMbIX CEKYLLEi

HakpecT nexauyue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHUE YTIbl,
06pa3oBaHHbIE MPW MepeceyeHnn
napanfienbHbIX NPSMbIX CEKYLLein

HakpecT nexatyue,
COOTBETCTBEHHbIE W
OAHOCTOPOHHWE YIbl,
06pa3oBaHHble MPY NEPeCceYeHNy
napannenbHbIX NPSMbIX CEKYLLEN

HakpecT nexatyue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHUE YI/bl,
06pa3oBaHHbIE NPU MepeceyeHnmn
napannenbHbIX NPSIMbIX CEKYLLEN

HakpecT nexalyme,
COOTBETCTBEHHbIE U
OAHOCTOPOHHWE YIbl,
06pa3oBaHHbIe NPU NepeceyeHnn
napannenbHbIX NPSIMbIX CEKYLLeN

Mpu3Hak napannenbHOCT NPSAMbIX

yepe3 paBeHCTBO PacCTOAHWIA OT
TOYEK OZLHOWN NPAMOW LO BTOPOIA
npAMoi

buénuoteka LLOK
https://rn.edsoo.ru/8866f086

bnbnuoteka LLOK
https://rn.edsoo.ru/8866f3b0


https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

45

46

47

48

49

50

ol

52

53
54

95

56

57

58

Mpur3HaK napanienbHOCTU NPAMbIX
yepe3 paBeHCTBO PacCTOAHWIA OT
TOYEK OLHOWN NPAMOW LO BTOPOIA
npAMoi

CymMMma yrnoB TpeyronbHuKa

CyMMa yrnoB TpeyrofibHuKa

BHeLUHME YI bl TPEYronbHMKa

BHeLUHME YIbl TPEyronbHMKa

KoHTposibHasa paboTa no teme
"[MapannenbHble NpAMble, CyMMa
Yr/10B TPEeyrosibHukKa"

OKpPYXXHOCTb, XOP/bl U ANaMeTp, UX
CBOWCTBA

KacaTenbHas K OKpY>KHOCTH

OKPY>XHOCTb, BNUCAaHHas B yron
OKpY>XHOCTb, BNMCaHHas B Yrosn

MoHATMe o TMT, npumMeHeHve B
3aflavax

MoHATME 0 T MT, NnpuMeHeHne B
3aflavax

BuccekTpuca v cepeUHHbII
neprneHanKynap Kak
reomMeTpuyeckre Mecta ToueK

OKpY>XHOCTb, OMM1CaHHas 0KOO

buénuoteka LLOK
https://rn.edso0.ru/8866f630

bubnuoteka LLOK
https://r.edso00.ru/8866f8ba

bubnuoteka LLOK
https://rn.edsoo.ru/8866fa5e

bubnuoteka LLOK
https://rn.edsoo.ru/8866fe6e

buénuoteka LLOK
https://rn.edso0.ru/88670800

bubnuoteka LLOK
https://rn.edsoo.ru/88670e9a

bnénuoteka LLOK
https://rn.edso0.ru/8867013e

buénuoteka LLOK
https://rn.edso0.ru/88670508

buénuoteka LLOK


https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

59

60

61

62

63

64

65

66

67

68

OBLWEE KOJIMYECTBO YACOB 10

TpeyronbHMKa

OKPY>XHOCTb, ONMCaHHas 0KONo

TPeyronbHuKa

OKpY>XHOCTb, BNMCaHHasa B
TPeyronbHuUK
OKpY>XHOCTb, BMMCaHHasA B
TPeyronbHuK
MpocTeliwmne 3agayum Ha
NnocTpoeHune

MpocTeiwne 3a4a4um Ha
nocTpoeHme

KoHTposibHas paboTa no teme

"OKPYXXHOCTb U KpYT.

[TeoMeTpuyeckne NocTpoeHns"

MoBTOpeHNe 1 0606LeHNE 3HAHNI
OCHOBHbIX MOHATUIA 1 METOLOB

Kypca 7 Knacca

MTorosas KOHTpo/bHaa paboTa

MoBTOpeHNe 1 0606LEeHNE 3HAHNI
OCHOBHbIX MOHATUIA N METOA0B

Kypca 7 Knacca

MoBTOpeHne 1 0606 eHNE 3HAHNI
OCHOBHbIX MOHATUIA 1 METOLOB

Kypca 7 Knacca

MPOrPAMME

68

https://rn.edsoo.ru/88670a62

bnbnuoteka LLOK
https://rn.eds00.ru/8867103e

bubnuoteka LLOK
https://rn.eds00.ru/88671188

buénuoteka LLOK
https://rn.edso0.ru/886712d2

bubnuoteka LLOK
https://rn.edso0.ru/88671462

bubnuoteka LLOK
https://rn.edso0.ru/886715b6

bnénuoteka LLOK
https://rn.edsoo.ru/886716ec

bubnuoteka LLOK
https://rn.edsoo.ru/886719bc


https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KNTACC

No
n/n

10

Tema ypoka

[MapannenorpamMmm, ero NpusHaku u
CBOWiCTBa

Mapannenorpamm, ero npu3Haku v
CBOWiCTBa

MapannenorpamMmm, ero NnpusHaku u
CBOWiCTBa

YacTHble ciyyaun napanienorpaMmmoB
(MpsAMOYyronbHUK, pomb, KBaapar), nx
NMPU3HaKKN 1 CBOINCTBA

YacTHble ciyyaun napansienorpaMmmoB
(MpsAMOYronbHUK, pom6, KBaapar), nx
NMPU3HaKW 1 CBOMCTBA

YacTHble ciyyaun napanienorpaMmmoB
(MpsAMOYyronbHKK, pomb, KBaapar), nx
NMPU3HaKW 1 CBOMCTBA

Tpaneuuns

PaBHOGOKas N NPSIMOYro/bHas
Tpaneuum
PaBHOGOKas M NPSIMOYronbHas
Tpaneuum

MeTo[ YBOEHUS MefnaHbl

KonnyecTtBo 4acoB

Bcero

KOHTpO/bHbIE
paboThbl

lNMpakTnyeckue
paboThbl

JaTta

N3yyeHns

ONEeKTPOHHbIE

LUnppoBble
obpasoBaTesibHble

pecypcbl

bubnuoteka LLOK
https://rn.edsoo.ru/88671af2

bubnuoteka LLOK
https://rn.edsoo.ru/88671ca0

buénuoteka LLOK
https://rn.edsoo.ru/88671ca0

bnénuoteka LLOK
https://rn.edsoo.ru/88671dea

bubnuoteka LLOK
https://rn.edsoo.ru/88671f20

bnénuoteka LLOK
https://rn.edsoo.ru/8867209c

bnénuoteka LLOK
https://rm.eds00.ru/88672358

bnénuoteka LLOK
https://rn.edso0.ru/8867252e

bubnuoteka LLOK
https://rm.eds00.ru/88672858

buénuoteka LLOK


https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

1

12

13

14

15

16

17

18

19

20

21

22

23

24

LleHTpanbHaa cummeTpus

KoHTponbHas paboTa no teme
"YeTbIPEXYTO/IbHUKN"

Teopema daneca 1 Teopema o
NPOMNOPLNOHabHbIX 0TPe3Kax

CpeaHsas NMMHUS TpeyronbHMKa

CpeAHsAs NMHWS TPeyronbHMKa

Tpaneuus, eé cpefHss NUHUS

Tpaneuns, eé cpefHAs NUHUA

[MponopunoHanbHbIe 0TPe3Ku

|_|pOI'I0pL|,I/IOHa!'IbeIe OTPE3KMU

LLEHTp MacCC B TPEYTIOJIbHNKE

Mofo06HbIE TPEYTONbHUKN

Tpu npusHaka nogoous
TPeyro/ibHNKOB

Tpw npusHaka nogob6us
TPeyro/ibHWKOB

Tpu npusHaka nogoous



25

26

27

28

29

30

31

32

33

34

35

36
37

38

TPEYronbHNKOB

Tpw npusHaka nogo6ms
TPeyro/iibHUKOB

MprMeHeHNe NOAO6BMS NPU PeLLEHNN
MPaKTUYeCKMX 3ajay

KoHTponbHas paboTa no teme
"Mofo6HbIE TPEYTONbHUKN"

CsoiicTBa nnowage
reoMeTPUYECKNX (uryp

®dopmynbl Ang naowann
TpeyrosibHuKa, napasnnenorpamma
dopmynbl Ana naowann
TpeyrosbHUKa, napannenorpamma
dopmynbl Ana naowann
TpeyrosibHUKa, napasnnenorpammMa
®dopmynbl Ana naowann
TpeyrosibHUKa, napasnnenorpamma
dopmynbl Ana naowann
TpeyrosibHUKa, napasnnenorpamma
BbluncneHne naowiagen CnoXxHbix
turyp

Mnowagmn guryp Ha KnetTyaTol
bymare

Mnowaan Nojo6HbIX puUryp
Mnowaan nofo6HbIX puryp

3afaym ¢ NpakTU4ecKum
cofiepXaHnem



39

40

41

42

43

44

45

46

47

48

49

50

51

3afaym ¢ NPakKTUYecKum
cofepXaHuem

PelleHue 3aaay C MOMOLLbIO MeToaa
BCMOMOraTeNlbHOl naowaam

KoHTponbHas paboTta no teme
"MMnowagp"

Teopema Mudaropa u eé
npuMeHeHune

Teopema Mudparopa u eé
npYMeHeHune

Teopema Mudparopa u eé
NpUMeHeHne

Teopema Mudparopa u eé
npYMeHeHune

Teopema Mudparopa u eé
npUMeHeHne

OnpegeneHne TPUrOHOMETPUYECKMX
(hYHKUKIA ocTporo yrna
NMPAMOYT0/IbHOr0 TPeyro/ibHUKa,
TPUTOHOMETPUYECKME COOTHOLLIEHNSA
B NMPAMOYTO/IbHOM TPeYyrosibHUKe

OCHOBHOE TPUTOHOMETPUYECKOE
TOX[EeCTBO

OCHOBHOE TPUFOHOMETPUYECKOE
TOX/ECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOX[EeCTBO

KoHTponbHasa paboTa no teme



52

53

54

55
56

S7

58

59

60

61

62

63

"Teopema lMNudaropa n Hayana
TpuroHomeTpun"

BnucaHHble 1 LeHTpanbHble Yribl,
Yron Mexgay KacatefnbHOW 1 XOpAoM

BnuncaHHble 1 LeHTpanbHble YIbl,
Yron Mexay KacaTenbHOW 1 Xopaoi

BnucaHHble 1 LEHTpanbHbIe Yrbl,
Yron MeXay KacaTefbHOlW 1 XOopAoM

Yrabl MeXay XopAamu 1 CeKyLL MM
Yrabl MeXay XopAamu 1 CeKyLLUMM

BrnuncaHHbIe 1 ONUCaHHbIe
YETbIPEXYTONIbHUKKN, UX NPU3HAKK U
CBOWNCTBA

BrnncaHHble 1 ONUCAHHbIE
YeTbIPEXYTONbHUKMW, UX NPU3HAKK 1
CBOWCTBA

BnncaHHble 1 onucaHHbIe

4eTbIPEXYTONbHUKN, UX MPU3HAKK 1
CBOlCTBA

MprYMeHeHWe CBOMCTB BMUCAHHbIX W
OMUCAHHbIX YeTbIPEXYTONbHUKOB NPK
pelweHnn reomeTpuyecKnx 3agau

MprMeHeHne CBOCTB BMUCAHHbIX U1
OMUCaHHbIX YETbIPEXYTONBHUKOB NpK
peLleHn reoMeTpMYeCcKMX 3aaau

B3aumMHOe pacnosoXeHue aByX
OKPY>XHOCTei, obuime KacaTenbHble

KacaHve OKpy>XHOCTel

https://m.edsoo.ru/8a1407e8

bnbnuoteka LLOK
https://m.edso0.ru/8a1415b2

bubnuoteka LLOK
https://m.edsoo.ru/8a141940

buénuoteka LLOK
https://m.edsoo.ru/8a141b34

buénuoteka LLOK
https://m.edsoo.ru/8a140f86

bubnuoteka LLOK
https://m.edsoo.ru/8a1416d4

bubnuoteka LLOK
https://m.edsoo.ru/8a1416d4

bnénuoteka LLOK
https://m.edsoo.ru/8a1410a8

bubnuoteka LLOK


https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

KoHTponbHas paboTta no teme ""Yrnbl
64 B OKPY>XHOCTU. BnucaHHble n 1
OonucaHHble YeTbIpPexyrobHuUKu"

MoBTOpPEHME OCHOBHbIX MOHATUM 1
65 MeTO40B KypcoB 7 1 8 KNaccos, 1
0606ULEHNE 3HAHWIA

MoBTOpPEHME OCHOBHbIX MOHATWIA 1

66 MeTO40B KypcoB 7 1 8 KNaccos, 1
06006LLEeHNE 3HAHWIA

67 MToroBas KOHTpoO/ibHasa paboTa 1

MoBTOpPeHME OCHOBHbIX MOHATUM K
68 MeTOLOB KYpCOB 7 1 8 KJ/laccoB, 1
0606ULEHNE 3HAHWIA

OBLWEE KOJTMYECTBO YHACOB INO
MPOrPAMME

68

https://m.edsoo.ru/8a1410a8

Bubnuoteka LJOK
https://m.edsoo.ru/8a141c88

Bunbnuoteka LJOK
https://m.edsoo.ru/8al4lddc

Bubnuoteka LLOK
https://m.edsoo.ru/8al4lefe

Bubnuoteka LJIOK
https://m.edso0.ru/8a142368

Bunbnuoteka LJOK
https://m.edsoo.ru/8al420ac


https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KNACC

No
n/n

10

1

12

13

Tema ypoka

OnpegeneHne TPUFOHOMETPUYECKNX
thyHKUMiA yrnos ot 0° go 180°

dopmynbl NpusefeHUd
Teopema KOCUHYCOB
Teopema KOCUHYCOB

Teopema KOCUHYCOB

Teopema cnHycoB

Teopema CUHYCOB
Teopema cnHycoB

HaxoxjeHue 4/INH CTOPOH U
Be/INYUH YTI10B TPEYr0/IbHUKOB

PelleHune TpeyrosibHNKOB

PelleHune TpeyrosibHNKOB

PelueHune TpeyrosibHNKOB

PelleHune TpeyrosibHNKOB

KonnyecTtBo 4acoB

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckune
paboThbl

Jata

N3yyeHns

ONEKTPOHHbIE

umMppoBble
obpasoBaTe/ibHble

pecypcbl

Bubnnoteka LJIOK
https://m.edsoo.ru/8al424bc

Bubnnorteka LJOK
https://rn.edsoo.rn/8a14336¢

Bubnnoteka LJIOK
https://rn.edsoo.ru/8al42d5e

Bubnnoteka LJIOK
https://rn.edsoo.ru/8al42e8a

Bubnnoteka LJIOK
https://rn.edsoo.ru/8a1430b0

Bubnnoteka LJIOK
https://rn.edsoo.ru/8al42ac0

Bubnnoteka LJIOK
https://rn.edsoo.ru/8al42ac0

Bubnnoteka LJIOK
https://rn.edsoo.ru/8al42ac0

Bubnnoteka LJOK
https://rn.edsoo.ru/8al42ac0


https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
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24

MpaKTnyeckoe NpUMeHeHNe Teopem
CUHYCOB M KOCMHYCOB

MpaKTnyeckoe NpUMeHeHNe Teopem
CUHYCOB 1 KOCUHYCOB

KoHTponbHas paboTa no teme
"PeLleHne TpeyroibHUKOB"

MoHATMe 0 NnpeobpazoBaHMm Nogobus

CO0TBETCTBEHHbIE 3/IEMEHTbI
Nofo6HbIX uUryp
CoOO0TBETCTBEHHbIE 3/1IEMEHTbI
Nofo6HbIX uUryp

Teopema 0 NPOM3BEIEHNN O0TPE3KOB
Xop[, TeopemMa 0 NpPon3BeaeHnN
0TPE3KOB CeKYLLMX, Teopema o
KBagpaTe KacaTe/lbHOl

Teopema 0 NPOM3BEIEHNN O0TPE3KOB
Xop[, TeopemMa 0 NPon3BeeHnn
0TPE3KOB CeKYLLMX, Teopema o
KBagpaTe KacaTe/lbHOl

Teopema 0 NPOM3BEIEHNN O0TPE3KOB
Xop[, TeopemMa 0 NpPon3BeeHnn
0TPE3KOB CeKYLLMX, Teopema 0
KBagpaTe KacaTe/lbHOl

MpUMeHeHNe TeOPEM B peLleHUm
reoMeTpuyecKnx 3agay
MpUMeHeHNe TeOPEM B peLleHUm
reoMeTpuyecknx 3agay

Bubnnorteka LJIOK
https://m.edsoo.ru/8al42c3c

Bubnnorteka LJIOK
https://m.edsoo.ru/8al4392a

Bubnnorteka LJOK
https://m.edsoo.ru/8al43ab0

Bubnnorteka LJOK
https://m.edsoo.ru/8al43de4

Bunbnnoteka LJIOK
https://m.edsoo.ru/8al4406e

Bunbnnoteka LJIOK
https://m.edsoo.ru/8al441a4

Bubnnoteka LJIOK
https://m.edsoo.ru/8al442da

Bubnnorteka LJOK
https://m.edsoo.ru/8a143f06

Bubnnorteka LJOK
https://m.edsoo.ru/8al443fc


https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
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MpUMeHeHNe TeOPeM B peLleHnm
reoMeTpuyecKmnx 3agay

KoHTponbHasa paboTa no Teme
"MpeobpaszoBaHune nNogobus.
MeTpuyecKne COOTHOLIEHNSA B
OKpYy>XHocTn"

OnpefeneHve BEKTOPOB.

D U3NYECKUIA N TeOMETPUYUECKNIA
CMbIC/T BEKTOPOB

CnoxxeHne n BblYMUTaHNE BEKTOPOB,
YMHOX€EHWNE BEKTOPa Ha YNCJIO

CnoxxeHne n BblYMUTaHNE BEKTOPOB,
YMHOX€EHNEe BEKTOPa Ha 4ncso

CnoxxeHne n BblYMUTaHNE BEKTOPOB,
YMHOX€EHWNE BEKTOPa Ha YNCJIO

Pa3noXxeHne BeKTOpa Nno AByM
HeKON/IMHeapHbIM BEKTOpam

KoopanHaTbl BeKTOpa

CkanapHoe Npon3BefeHne BEKTOPOB,

ero NpPMMeHeHMe AN HaX0XKAeHUS
ANH U YT 0B

CKanspHoe Npoun3BefeHne BEKTOPOB,

ero NPUMeHeHNe ANs1 HaxoXAeHWs
AJIUH 1 YT 0B

PelueHue 3agay ¢ MOMOLLbIO
BEKTOPOB

PeweHune 3aaa4 ¢ NOMOLLbIO

Bubnnoteka LJIOK
https://m.edsoo.ru/8a144578

Bubnnoteka LJIOK
https://m.edsoo.ru/8al1447a8

Bubnnoteka LJIOK
https://m.edsoo.ru/8a144960

Bubnnoteka LJIOK
https://m.edsoo.ru/8al44a8c

Bubnnoteka LJOK
https://m.edsoo.ru/8al44d52

Bubnnoteka LJIOK
https://m.edsoo.ru/8al44fbe

Bubnnorteka LJIOK
https://m.edso0.ru/8a14539c

Bubnnoteka LJIOK
https://m.edsoo.ru/8a14550e

Bubnnorteka LJIOK
https://m.edsoo.ru/8al44c3a

Bubnnorteka LJOK


https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
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48

BEKTOPOB
MprMeHeHWe BEKTOPOB A/15 peLleHuns
3agay unsnKu

KoHTponbHas paboTa no teme
""BekTopbI"

[leKapToBbl KOOPAMHATbI TOYEK Ha
NJ0CKOCTH

YpaBHeHUe NPAMOi
YpaBHeHWe NPAMON
YpaBHEHUE OKPY>KHOCTU

KoopauHaTbl TOUEK MepeceveHus
OKPY>XHOCTU N NPSIMONA

MeTop KOOpAUHAT NPU peLLeHnm
reoMeTpPUYecKux 3agad,
NpaKkTUYecKnx 3agay

MeToZ KoOpAWHAT Npu peLleHnin
reoMeTpPUYeCcKuX 3agad,
NpaKTUYecKmx 3agad

MeTo/ KOOpAUHAT NPU pPeLLeHnn
reoMeTpuyecKmnx 3agad,
NpaKTUYecKnx 3agad

KoHTponbHas paboTa no teme
"'[leKapToBbl KOOPANHATLI Ha
naockocTn™

MpaBubHble MHOTOYTO/IbHUKM,
BbIYUC/IEHNE UX 3/1EMEHTOB

https://m.edsoo.ru/8al458c4

Bubnnoteka LJIOK
https://m.edsoo.ru/8a145b08

Bubnnorteka LJIOK
https://m.edsoo.ru/8al45c48

Bubnnoteka LJIOK
https://m.edsoo.ru/8al4635a

Bubnnorteka LJIOK
https://m.edsoo.ru/8a146620

Bubnnoteka LJOK
https://m.edsoo.ru/8al46e0e

Bubnnoteka LJOK
https://m.edsoo.ru/8al46fda


https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
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Uwncno n. JnnHa oKpYy>XHOCTU

Uwncno n. JnnHa oKpYy>XHOCTU
ONvHa oyrn oKpy>XHocTu

PaagnaHHaa mepa yrna

Mnowaab Kpyra, cekTopa, cerMeHTa

Mnowaab Kpyra, CEKTopa, CermeHTa

Mnowaab Kpyra, CEKTopa, CermeHTa

MoHATME O ABUXKEHUU NMOCKOCTU

MapannenbHblii NepeHoc, NOBOPOT

MapannenbHblii NepeHoc, NOBOPOT

MapannensHblil NepeHoc, NOBOPOT
MapannenbHblil NepeHoc, NoOBOPOT
MprMeHeHWe ABUXEHUI MpK
pelleHnun 3agay

KoHTponbHasa paboTa no TemMam
"'[MpaBUbHbIE MHOTOYTO/IbHUKN.
OKpPY>XHOCTb. [ABMXEHUSA N0CKOCTN'

MoBTopeHune, 0606LLEHNE,
cucTeMaTumsauns 3HaHwuii. iamepeHue

Bubnunoteka LLOK
https://m.edso0.ru/8al472c8
Bubnuoteka LLOK
https://m.edsoo.ru/8al4714c

Bubnnorteka LJOK
https://m.edsoo.ru/8al4714c
Bubnnoteka LJOK
https://m.edsoo.ru/8al47426

Bubnnorteka LJOK
https://m.edsoo.ru/8al47750

Bubnnoteka LJOK
https://m.edsoo.ru/8al47750

Bubnnoteka LJIOK
https://m.edsoo.ru/8al47c82

Bubnnoteka LJIOK
https://m.edsoo.ru/8al47f16

Bubnnoteka LJIOK
https://m.edsoo.ru/8al47f16

Bubnnoteka LJOK
https://m.edsoo.ru/8a1480e2

Bubnnoteka LJIOK
https://m.edsoo.ru/8a148524


https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

64

65

66

67

68

reoMeTpuUYeCcKNX BeNUUUH.
TpeyronbHUKN

MoBTOpeHne, 0606LLEHNME,
cucTemaTm3auus 3HaHWA.
MapannenbHble N NepReHANKYNAPHbIE
npsimMble

MoBTopeHune, 0606LLEHNE,
cMcTemaTm3auus 3HaHWA.
OKpPY>XHOCTb U KpyT.
CeoMeTpuUecKne NOCTPOEHUS. YT bl
B OKPY>KHOCTU

MoBTopeHne, 0606LLEHNE,
cucTeMaTmsaunsa 3HaHUn. BnucaHHble
N OMUCaHHbIE OKPY>XXHOCTU
MHOI0YyrofbHNKOB

MNToroeast KOHTposibHasi paboTa

MoBTopeHune, 0606LLEHNE,
cucTemaTm3auuns 3HaHWIA

OBLWEE KOJTMYECTBO YHACOB INO
MPOrPAMME

68

Bubnnorteka LJOK
https://rn.edsoo.ru/8a148650

Bunbnnorteka LJIOK
https://rn.edsoo.ru/8a148920


https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOANYECKOE OBECIEYEHWNE
OBPA3OBATEJIbHOI'O NMPOLECCA
OBA3ATEJIbHbIE YHYEBHBIE MATEPUAJIbI ANTA YYEHUKA

METOANYECKWNE MATEPWANDbI AJTA YHYNTENA

LNPPOBBLIE OBPA3OBATEJ/IbHbIE PECYPCbI N PECYPCbl CETU

NMHTEPHET



MWHWCTEPCTBO MNMPOCBELWEHNA POCCUNCKOWN ®EAEPALLAN
MwuHucTepcTBO 06pa3oBaHMs KpacHOSPCKOro Kpas
MKY "YnpaBneHne 06pa3oBaHMsa YXKYpPCKOro pamnoHa”

MBOY «¥Yxypckasa COLU Ne 6 um. 'CC KO.H. lNMeTennHa»

PABOYAS MPOrPAMMA
(ID 972077)

y4eBHOro Kypca «BeposTHOCTb U CTaTUCTUKA»

ANs 06yyatoLLmMxcs 7-9 KnaccoB

r. Y>xyp, 2023/2024 y4ebHblin rog



MOACHUNTENbBHAA SATINMCKA

B coBpemMeHHOM LM(POBOM MUpe BEPOSATHOCTb M CTATUCTMKa NpuobpeTtaroT
BCE 60/bLUYIO 3HAYMMOCTb, Kak C TOUKW 3peHUst NPaKTUYECKUX NPUNOKEHUI, Tak
N UX ponn B 06pasoBaHNM, HEOOXOAUMOM KaXaoMy Yenoseky. BospacTaeT umcno
npodeccunia, Npy OBNafeHNN KOTOPbIMU TpebyeTcs Xopollas 6a3oBas MOAroTOBKa
B 001aCTM BepoOATHOCTM W CTaTUCTMKK, Takad MOArOTOBKA BaXHa N4
NPOAO/IHKEHMS 06pa30BaHNA M AN YCMELHON NPohecCUOHaIbHOWN Kapbepsbl.

KaxKabli1 4enoBeK MOCTOSAHHO MPUHMMAET PELLEHUS HA OCHOBE MMEIOLLIUXCA Y
HEro faHHbIX. A Ans 060CHOBAaHHOMO MPUHATUA PeLLeHNs B YCIOBUAX HeJoCTaTKa
MM n36bITKa MH(opMaLM HeOOXOAMMO B TOM YKC/E XOPOLLO CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTUYECKOE MbILL/IEHME.

AIMEHHO MO3TOMY OCTPO BCTasla HeobXo4MMOCTb  C(hopMMpoBaThb Y
06yyvaroLmMXca (YHKLMOHA/IbHYIO FPaMOTHOCTb, BK/THOUAtOLLYHO B Cebsi B Ka4ecTse
HEOTLEM/IEMOW  COCTaBMIAKOLWIEA  YMEHWe  BOCMPUHMMATb W KPUTUYECKU
aHaM3npoBaTb MHOPMaLMIO, NPeACTaB/IEHHYIO B Pa3/IMYHbIX JopMax, MOHUMATb
BEPOATHOCTHbIA XapakTep MHOMMX peasibHbIX MPOLECCOB U 3aBUCKMMOCTER,
MPOV3BOANTL NPOCTENLLVE BEPOSATHOCTHbIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHbIMW MPUHLMNaMy cobopa, aHanmsa v
NPefCTaBNeHNs AaHHbIX U3 Pa3/IMYHbIX Cep >KM3HM 0O0LLEecTBa UM rocyaapcrea
npuobLLaeT obydyalowmxcsa K O6LLECTBEHHbIM WHTepecam. K3yyeHre OCHOB
KOMOWHATOPWMKN pa3BMBAeT HaBblKM OpraHmsaumy nepebopa M nogcyéra uyucna
BapnaHTOB, B TOM YMC/e B NPUKNaAHbIX 3a4avax. 3HAKOMCTBO C OCHOBamu TEopuUm
rpad)oB Co34aéT MaTeMaTUYECKUIA PyHAAMEHT Ansi hOPMUPOBaHMS KOMMNETEHLNIA B
06/1aCTV UH(OPMATUKM U LUPPOBBLIX TEXHOMOTUA. TTpY U3YyYeHUN CTaTUCTUKN 1
BEPOATHOCTM oborawjatoTcad NpeacTaB/ieHMst  00yyatoWwmMXcss O COBPEMEHHOW
KapTuHE MMpa U MeToAax ero WccnefoBaHus, (OpMUpYeTCs MOHMMaHWE pPOou
CTATUCTUKN KaK MCTOUYHMKA COLMa/IbHO 3HAYMMOIN MHAOPMaLIMKN 1 3aK/1afblBatoTCS
OCHOBbI BEPOATHOCTHOIO MbILL/IEHWS.

B COOTBETCTBMM C AaHHbIMW LENSMU B CTPYKTYpe Mporpammbl y4ebHOro
Kypca «BeposaTHOCTb M CTaTUCTMKa» OCHOBHOMO 06LLero 06pasoBaHus BblfeNeHbI
crefyrolme cofep)kaTeNlbHO-MeToAMYecKe NMHUK: «lpeacTaBneHve AaHHbIX U
onucatenibHas CTaTUCTUKa», «BepoATHOCTb», «3MEMEHTbI KOMOMHATOPUKU»,
«BBefieHVe B Teopurto rpados».

CogepxaHue nnHUK «lpeacTaBneHne faHHbIX U onucaTeNlbHas CTaTUCTMKay
CMY>KUT OCHOBOW A/1 (POPMMPOBAHMNA HaBbIKOB PaboTbl C WH(OpMauuen: ot
YTeHMS W WHTepnpeTauuy WHMoOpMauMK, NPeACTaBNeHHON B Tabnumuax, Ha
AnarpaMMax u rpadukax, Ao cbopa, MPeAcTaBleHNs M aHaim3a [aHHbIX C
NCMO/Ib30BaHWEM CTATUCTMYECKUX XapaKTEPUCTMK CpPeaHMX W paccemBaHus.
PaboTad C AaHHbIMK, OOyYaroLMEecs Yy4yaTCA CUMTbIBaTb WM WMHTEPrpPeTMpOBaThb



AaHHble, BblABUraTb, aprymeHTUpOBaTb U KPUTUKOBATb MPOCTEWLIME TUMOTE3bI,
pa3MbIWIATL Haf (DaKTopamu, Bbi3blBAlOWMMW M3MEHYMBOCTb, M OLEHMBATbL WX
B/IMSIHWME Ha pacCcMaTpuBaeMble BEMYMHBI 1 MPOLECCHI.

VHTYyWTUBHOE MpefCcTaB/ieHne O CnyyaiHOW WM3MEHYMBOCTW, WCCNefoBaHune
3aKOHOMEpPHOCTe W TeHAEHUMIA CTaHOBUTCA MOTMBMPYHOLLE OCHOBOW AN
N3yyYeHUs Teopuu BepoATHOCTEN. bBonblioe 3HAYeHWe WMEeKT MpaKTUYecKue
3ajaHu1s, B YaCTHOCTW ONbITbl C KNACCUYECKUMW BEPOATHOCTHBLIMU MOAENAMM.

[MOHATME BEPOSATHOCTM BBOAWUTCA Kak Mepa NpaBAonofobus cny4vanHoro
CobbITMA.  Tlpn  M3yyeHMM Y4yebHOro Kypca ob6ydarowmecs 3HaKOMATCH C
NPOCTEALIMMI  METOAaMM  BbIYUCNEHWUS  BEPOSATHOCTEM B CAydaliHbIX
aKCneprMeHTax C PaBHOBO3MOXXHbIMU 3/leMeHTapHbIMW ncxopamu,
BEPOATHOCTHbIMM 3aKOHaMK, NMO3BOMAOLMMM CTaBUTb U pewlatb 6onee CNOXHbIe
3afaun. B y4yeOHbI Kypc BXOAAT HayasibHble MPefCTaB/fieHUss O C/lyYalHbIX
BE/IMUYMHAX U UX YNCNOBbIX XapaKTepPUCTUKaX.

B pamkax y4ebHOro Kypca OCYLLECTBNSAETCH 3HAKOMCTBO 0O6y4atoLmxcs C
MHOXECTBaM/ N OCHOBHbIMW OnepauusaMy Hag MHOXeCTBaMu, paccmaTtpuBatoTCcs
NpUMepbl NPUMEHEHNS O/ PeLleHns 3afad, a TakKe MCMo/b30BaHuA B APYrux
MaTeMaTUYeCKNX Kypcax 1 y4ebHbIX npeameTax.

B 7-9 Knaccax u3y4daeTtcsi y4ebHbIl Kypc «BeposiTHOCTb M CTaTUCTUKa», B
KOTOpblA  BXOAAT pa3fenbl:  «[lpeacTtaBneHWe  [aHHbIX W onucaTenbHas
cTatucTMka», «BepoATHOCTb», «3DNeMeHTbl KOMOMHATOpuKM», «BBefeHWe B
Teopuio rpacdos».

Ha n3yyeHne y4ebHOro Kypca «BeposiTHOCTb M CTaTUCTMKa» oTBoauTca 102
yaca: B 7 Knacce - 34 yvaca (1 yac B Hegento), B 8 knacce - 34 vaca (1 yac B
Hefento), B 9 knacce - 34 yaca (1 yac B Hefiento).



COLAEPXAHWE OBYUEHWHA
7 KNACC

MpencTaBneHne faHHbIX B BMAe Tabnuu, gvarpamm, rpamkos. 3anosiHeHue
Tabnul, YTEHME W TMOCTPOeHMe [auarpamMm (CTONGMKOBLIX (CTONGYaTbIX) W
KPYroBbIX). YTeHne rparkoB peasibHbIX NPOLIECCOB. 3B1eUeHne nHpopmauun 13
AnarpamMm 1 Tabnuu, UCNoNb3oBaHKe U NHTeprpeTaumns AaHHbIX.

OnucaTenbHas CTaTUCTUKA: CpeAHee apudmeTMyeckoe, MefmaHa, pasmax,
Hanbonbllee M HaMMeHblUee 3HayeHWs Habopa 4YMCNOBbIX AaHHbIX. [Mpumepsbl
C/y4ainHo N3MEHUMBOCTH.

Cny4aitHblil aKCnepuMeHT (OMbIT) M CryyaiHoe CcobbiTve. BeposiTHOCTL U
yactoTa. Po/ib Ma/loBEPOATHBIX M NPaKTUYECKN [OCTOBEPHbIX COOLITUIA B NPUPOAE
1 B 06ecTBe. MoOHeTa U UrpasibHas KOCTb B TEOPUM BEPOSTHOCTENA.

pady, BeplumHa, pebpo. CTeneHb BeplUMHblL. Yucno pébep u cymmapHas
cTeneHb BeplnH. pefcTaBneHne O CBA3HOCTU rpaga. Llenn n umknbl. TyTtn B
rpacax. O6xo4 rpada (3inepoB nytb). [peAcTaBneHne 06 OPWMEHTUPOBAHHOM
rpagoe. PewleHve 3aay ¢ NoMoLbHO rpadios.

8 KNNACC

MpeacTaBneHne AaHHbIX B BuAe Tabnul, gvarpaMm, rpagmkos.

MHOXeCTBO, 3/IEMEHT MHOXeCTBa, MOAMHOXeCTBO.  Onepauun  Hafg
MHOXeCTBamu: 00befHEHMe, MepeceyeHne, AonosnHeHne. CBOWMCTBa onepaumi
HaZ, MHOXeCTBamMu: MepeMecTUTeNbHOe, COYeTaTe/IbHOE, pacrpefenTesbHoe,
BK/HOYeHMs.  cnonb3oBaHWe rpauyeckoro npefcTaBneHUs MHOXECTB  A/1s
onmcaHus peasibHbIX NMPOLLECCOB U SIBMEHWIA, NP PeLLEHNN 3aau.

3mepeHne paccemBaHWa faHHbIX. Jucnepcust U CcTaHAapPTHOE OTK/IOHEHWe
YMCNOBbLIX HAOOPOB. [uarpaMmmMa paccevBaHus.

AneMeHTapHble  COObITUA  CNyyalHOro onbita.  ChnyvaiHble  COObITUS.
BepoATHOCTM  COObITMIA.  OnNbITbl  C  PaBHOBO3MOXHbLIMW  3/IEMEHTapHbIMY
cobbITMaMK. Cny4yaiiHblil Bbibop. CBA3b MeXAy MasioBepOATHLIMU U MPaKTUYECKN
[AOCTOBEPHBIMU COOLITUAMU B MPUPOAE, OOLLECTBE M HayKe.

lepeBo. CBoiCcTBa [epeBbeB: e€AMHCTBEHHOCTb MyTW, CyLLECTBOBaHME
BUCAYEN BEPLUMHBI, CBA3b MEXAY 4YMC/IOM BepLUMH U 4yuciom pébep. Mpasuno
YMHOXeHWSA. PeLleHre 3a4a4 ¢ MOMOLLbIO rpagos.

[MpOTUBOMOMIOXKHbIE  CcObbITUA.  Amnarpamma Ounepa. OObefuHeHVEe U
nepeceyeHne  COObITMIA.  HecoBMeCTHble  COObITUA.  dopmyfna  C/OXKEeHUS
BEPOSATHOCTEN. YC/IOBHas BePOSATHOCTb. [1paBuio YMHOXeHMs. HesaBUCKMble
cobbITnA. [MpefAcTaBneHne 3KCMepuUMeHTa B BUAe fAepeBa. PelleHne 3ajay Ha



HaxoX[eHne BEepOSTHOCTEN C MOMOLLbI AepeBa C/y4ailHOrO 3KCMEPUMEHTA,
anarpamm dinepa.
9 KNACC

MpencraBneHne  faHHbIX B Buge Tabnuy, Aguarpamm,  rpagmkos,
MHTEpNpeTaumna AaHHbIX. YTeHWe v nNocTpoeHue Tabnuy, gvarpamm, rpamkos no
peasibHbIM JaHHbIM.

MepecTaHOBKN 1 (hakTopuan. CoyeTaHUs 1 YMCNO COYeTaHWid. TpeyrobHUK
Mackans. PelleHue 3a4ay ¢ MCMOMb30BaHMEM KOMOMHATOPUKMN,

CeomeTpuyeckas BepOATHOCTb. ChydariHblA BbIOOP TOUKM U3 (DUIypbl Ha
MJI0CKOCTU, N3 OTPe3Ka 1 U3 fyrn OKPY>XXHOCTU.

NcnbiTaHve. Ycnex u Heypada. Cepusi MUCMbITaHWWA [JO MEpBOro ycnexa.
Cepusi ucnblTaHWin BepHynin. BepoATHOCTU COOLITUIA B CepUU  UCMbITaHWM
BepHynaw.

CnyvaiiHasa BefMyMHaA W pacnpefenieHne BeposTHOCTe. Marematuyeckoe
OXupaHne 1 aucnepcud.  [MpuMepbl  MaTEMATMYECKOro  OXMAAHUA  Kak
TEOPEeTUYECKOro CpefHero 3HayeHWs BeMUMHLL. MaTemMaTMyeckoe OXKuiaHue U
AMcnepcus  CnyyaHoOW BENMYMHBI  «YUC/IO  YCMEXOB B CEPUM  UCMbITaHWN
bepHynn».

[MoHATME O 3aKOHEe 60NbLUMX Ynces. VI3mepeHne BEPOATHOCTEN C MOMOLLBHO
4acToT. Posb 1 3HaYeHMe 3aKoHa 60MbLUMX YMCEeN B MPUPOE 1 OOLLIECTBe.



MTAHNPYEMBbBIE  PE3YJIbTATbl OCBOEHWA TPOIPAMMBDbI
YYEBHOIO KYPCA «BEPOATHOCTb W CTATUCTUKA» HA
YPOBHE OCHOBHOI'O OBWEIO ObPA3SOBAHWHA

JIMYHOCTHbLIE PE3YJIbTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHMS Mporpammbl  y4eBHOro  Kypca
«BeposTHOCTb U CTAaTUCTUKA» XapaKTePU3YHTCS:

1) naTpMoTUYECKOE BOCNUTAHNE:

NPosIBNEHWEM WHTEpeca K MPOWIOMY W HAacTOSILLEMY POCCUIACKON
MaTtemMaTMK, LEHHOCTHbIM  OTHOLUEHWEM K  AOCTVDKEHMAM  POCCUIACKUX
MaTemMaTMKOB M POCCUMIACKOW MaTeMaTUYeCKOW LUKO/bI, K WCMO/b30BaHUIO 3TUX
AOCTUDKEHWUIA B APYTMX HAayKaxX N NPUKNagHbIX clepax;

2) rpaXkJaHCKOe U yXOBHO-HPABCTBEHHOE BOCMNUTAHNE:

FOTOBHOCTbIO K BbIMO/IHEHMIO 0083aHHOCTEN rpaXkKAaHUHa 1 peasin3auum ero
npae, nNpeAcTaB/eHVEM O MaTeMaTUYeCKMX OCHOBaX (DYHKLMOHMPOBAHUA
Pas3IMYHbIX CTPYKTYP, ABMEHWNA, NpoLeayp rpaxaaHcKoro obuiectsa (Hanpuwvep,
BbIOOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXXAEHNIO 3TMYECKUX NPOG/IEM, CBA3aHHbIX
C MPaKTUYeCKUM MPUMEHEHNEM [OCTUDKEHUA HAyKW, OCO3HAHWEM BaXKHOCTU
MOP&a/IbHO-3TUYECKUX MPUHLMMNOB B AeATENbHOCTUN YYEHOrO;

3) TpyA0BOE BOCMUTAHME:

YCTaHOBKOW Ha aKTMBHOE Yy4aCTMe B pPELUeHUN MNPaKTUYeCcKMX 3adad
MaTemMaTMyecKoi HanpaBNeHHOCTWM, OCO3HaHWEM BaXXHOCTU MaTeMaTUYecKoro
06pa3oBaHNA Ha MPOTSHKEHUN BCEW XKM3HW [ANA YCMELHON NpojecCUoHaIbHOA
[EeATeNbHOCTN M Pa3BUTMEM HEOOXOAMMBIX YMEHMWI, OCO3HaHHbIM BblIOOPOM W
MOCTPOEHNEM NHAMBUAYa/IbHON TPAEKTOPUN 06pa30BaHNA U XXM3HEHHbIX NIaHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHBIX NOTPEOHOCTEN;

4) acTeTMYecKoe BOCMUTaAHUE:

CMOCOBGHOCTBIO K AMOLMOH&/IbHOMY UM 3CTETUYECKOMY  BOCMPUATUIO
MaTemaTMyecKnx OObEKTOB, 3afay, PelleHW, PacCyXXAEHWn, YMEeHU BUAETb
MaTemaTtnyeckmne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLEeHHOCTN Hay4YHOro MO3HaHWUSA:

opuveHTauuMenl B [eATeNbHOCTM HA COBPEMEHHYH CUCTEMY  Hay4HbIX
NpesCcTaB/IEHNA 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pas3BUTUS YeNloBeKa, NPUPoAb! 1
o6LecTBa, MOHMMaHMEM MaTeMaTMYeCKOW HayKu KakK cjepbl 4YenoBeyvecKoin
[eATeNbHOCTH, 3TanoB eé pasBUTUA WU 3HAYMMOCTU A/1A PasBUTUSA LMBUIM3ALNN,
OBNafileHNeM A3bIKOM MaTeMaTVKN N MaTeMaTUYeCcKOM Ky/bTypoi Kak CpeAcTBOM
MO3HaHWA MWpa, OBNafeHMeM MNPOCTENLUMMM HaBblKaMW WCCeA0BaTe/IbCKOiA
[eATelbHOCTY;



6) (hmM3myeckoe BOCMUTaHME, (OPMUPOBAHWE KYNbTypbl 340POBbA U
3MOLMOHaNbHOTo 61aronoNyyuns:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4yeckue 3HaHUS B WMHTEpecax CBOEro
300pOBbS,  BefeHWs  340pOBOro  obpasa  >XWM3HM  (340pOBOE  MUTaHMe,
COaNaHCMPOBAHHBIA  PEXUM  3aHATUIA WU OTAbIXa, perynspHas  gusmnyeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBblKa pedriekcun, Mpu3HaHMEM CBOEro
MpaBsa Ha OLUMOKY M TaKOro e fnpasa ApYroro YenoBeka;

7) 3KO/I0rMYecKoe BOCMNTaHMeE:

OpueHTauMen Ha NpPUMeHeHe MaTemMaTMYeCKUX 3HaHUIN 4Na peLleHns 3aaad
B 00/11aCTV COXPaHHOCTN OKpY)KatoWeil cpefbl, MNaHWPOBaHWUSA MOCTYMKOB U
OLEHKN KX BO3MOXXHbIX MOCMEACTBMIA NS OKpYyXXatowe cpefbl, OCO3HaHMEM
rnobasibHOro xapakrepa 3KOIOrMYecKnx nNpobsieM n NyTen NX peLleHuns;

8) ajanTtauma K U3MeHALWMMCA YCNOBMAM COLMaNbHON M NPUPOLHON
cpegpbl:

FOTOBHOCTbIO K [ENCTBUAM B YC/IOBUAX HeONpeaenéHHOCTU, MOBbILLIEHWNIO
YPOBHSA CBOE KOMMETEHTHOCTM Yepe3 NPakTUYECKYH LesTe/lbHOCTb, B TOM Yuc/e
YMEHNe YUUTbCS Yy APYruX Nofder, npuobpetaTb B COBMECTHOW [eATe/IbHOCTU
HOBble 3HaHWS, HaBbIKN 1 KOMMETEHLMW M3 OMbITa APYTUX;

HeoOXOAMMOCTbIO B (DOPMMPOBAHUM  HOBbIX 3HaHWWA, B TOM 4uChe
(hopmynMpoBaTh MAen, NOHATUA, TMNOTE3bl 06 00bEKTAX U ABMEHUAX, B TOM YUC/E
paHee  HeW3BECTHbIX, OCO3HaBaTb  [Ae(MUUTbI  COOCTBEHHbLIX 3HAHWA 1
KOMMNETEHTHOCTEW, N1aHMpPOBaTb CBOE Pa3BUTHE,;

CMOCOOHOCTLHO  OCO3HaBaTb  CTPECCOBYK — CUTyauuio,  BOCMPUHUMATD
CTPECCOBYKO CUTyaumio KaK BbI30B, TPeOyOLWMA KOHTPMep, KOPPEKTMPOBaTb
MPUHMMAaEMbIE PeLLeHns 1 AeACTBUS, (POPMYyMpoBaTb U OLEHMBATb PUCKUA WY
nocneacTems, (hOPMMUPOBATb ONbIT.

METAMNPEAMETHbBLIE PE3Y/IbTATDI

Mo3HaBaTeNbHbIE YHBEPCANbHbIE YUebHbIe 1eACTBUSA

Ba3oBble nornyeckune LencTeus:

* BbIBNATb M XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUyecKnx
O0ObEKTOB, MOHATWM, OTHOLUEHWA MeXZAy MOHATMAMK, (HOPMYINPOBATH
OnpefeneHns  MOHATWIA,  yCTaHaB/MBaTb  CYLLECTBEHHbIA  MpPU3HaK
Knaccugukaumm, OCHOBaHUA NS 0606LWeHNS W CpPaBHEHWS, KpUTepumn
MPOBOANMOrO aHaNN3g,;

* BOCMPUHUMATbL,  (POpPMYynMpoBaTb W MPeobpa3oBbiBaTb  CYXKAEHWS:
YyTBEPAUTENbHbIE W OTPULATENbHblE, €AUHWYHbIE, YacTHble U 0OLLMe,
YC/OBHbIE;



BbISBNATb ~ MaTeMaTMyeCKMe  3aKOHOMEPHOCTW,  B3aUMOCBA3NM U
NpoTMBOpPeUMss B (paKTax, [aHHbIX, HabMOLEHUAX W YTBEPXKAEHUSX,
npegnaratb KpUTEPUN 415 BbISIBNIEHNS 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNIA;
[ienaTb BbIBOAblI C WCMO/b30BAHWEM 3aKOHOB JIOTWKKM, [AeAYKTUBHbLIX W
WHAYKTUBHbIX YMO3aK/IKOYEHNIA, YMO3aK/HOUYEHWIA N0 aHa10ruu;

pasbupatb [oKasaTesIbCTBa MaTeMaTUYECKMX YTBEPXKAEHW (npsMble 1 OT
MPOTUBHOr0), MPOBOAMTL CaMOCTOATE/IbHO HEC/IOXKHbIE [0Ka3aTe/lbCTBa
MaTemaTMyecKmux (hakToB, BbICTpaMBaTb aprymeHTaumioo, MpUBOAUTD
MPUMepPbI U KOHTPNpPYMEPbI, 060CHOBbIBaTb COOCTBEHHbIE PACCY)KAEHUS;
BblOVMpaTb CNoco6 pelueHnst y4yebHOM 3afgayun (CpaBHMBATb HECKO/bKO
BapWaHTOB peLleHusi, BblOMpaTb Hambonee NOAXOAAWMA C  YUYETOM
CaMOCTOATE/NbHO BbIfEe/IEHHbIX KPUTEPUEB).

Ba3oBble UCCNen0BaTe/IbCKue AeliCTBUS:

MCNOMb30BaTb BOMPOCHI KakK WCCMeA0BaTE/IbCKUIn MHCTPYMEHT MO3HaHUS,
(hopmynMpoBaTb  BOMPOCHI, (PUMKCUPYHOLLME MPOTUMBOPeEYMe, Mpobnemy,
CaMOCTOATENIbHO ~ yCTaHaBNMBaTb WCKOMOE W [aHHOe, (hOpMUPOBaTb
rmnoTesy, apryMeHTUPOBaTb CBOK MO3ULMIO, MHEHUE;

MPOBOAUTL MO  CaMOCTOSITENIbHO  COCTaB/IEHHOMY MaHy HEC/IOXKHbIA
3KCMEePUMEHT, HeBO/bLLIOE NCC/eA0BaHVE MO YCTaHOBIEHNIO 0CO6EHHOCTEM
MaTemMaTMyecKoro o6beKTa, 3aB1UCMOCTEN 0OBEKTOB MeXY COOO0M;
CaMOoCTOATENbHO (HOPMYNMPOBaTL 0606LLEHNA U BbIBOALI MO pe3y/bTaTam
NPoBeAEHHOr0 HabMoAeHNs, UCCNefoBaHNsA, OLEHMBaTb OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB M 00600LLEHNI;

MPOrHO3MpPOBaTb BO3MOXKHOE pa3BMTWE MpoLecca, a TakKkKe BblaBUraTb
NPeAnoNoXeHNs 0 ero PasBUTUM B HOBbIX YC/TOBUSIX.

PaboTa ¢ MHthopmMauuen:

BbISB/IATb HEAOCTATOMHOCTb W M30bITOYHOCTb MHMOPMALUK, [OaHHbIX,
HeoOX0AMMbIX A1 PELLEHWNs 3a0au4N;

BbIOMpaTh, aHaIM3MpoBaTb, CUCTEMATU3MPOBATL W WHTEPNPETMPOBATbL
NH(OPMaLMIO Pas/inyHbIX BULOB 1 (hOpM NpeACcTaBleHUS;

BblOMpaTb (hopMmy NpeAcTaBneHUs MHGOpMauMM U UANKOCTPMPOBATb
pellaeMble 3afaynM CXemMamu, Auarpammamu, WHOW rpapukon n ux
KOMOMHaUMAMU;

OLeHMBaTb HAAEXHOCTb MHMOPMaLMN MO  KPUTEPUAM, MNPEeLSIOKEHHbLIM
yunTenem Uam copmympoBaHHbIM CaMOCTOATENBbHO.

KoMMYHVKaTUBHbIE YHMUBepPCasbHble yYebHble AeiiCTBUS:

BOCMPUHMMATb 1 (POPMYNPOBATb CYXKAEHWSI B COOTBETCTBUM C YC/TIOBUSMU
M Uensmu 06LLEHNS], ICHO, TOYHO, FPAMOTHO BblpaXaTb CBOH) TOUKY 3peHUS



B YCTHbIX W MUCbMEHHbIX TEKCTaX, faBaTb MOSCHEHMS MO XOAY PeLleHus
3afja4M, KOMMEHTUPOBATb MOJTYYEHHbIN Pe3y/bTarT;

B X0fle 06CY>KAeHWs 3afjaBaTb BOMPOCHI MO CYLLECTBY 00CY>KAaeMOi TeMbI,
Npo6/siembl, peLlaeMoil 3aa4um, BbiCKasblBaTb UAEWN, HaLeNeHHbIE HAa MOUCK
PEeLUeHNs, COMOCTaB/ATb CBOM  CYX[AEHUS C  CY)XXKAEHUAMW  Jpyrnx
YYaCTHUKOB Auanora, 0OHapy>mBaTb pasninume U CXOACTBO MO3NLMIA, B
KOPPEKTHOW hopme (hopMyIMPOBaTL Pa3HOIIaCUsA, CBOU BO3PAKEHNS;
NpesacTaBNATh pe3ynbTarthbl pelleHns  3agaudn, 9KCMePUMEHTa,
MCCneaoBaHNsA, NPoeKTa, CaMoCTOATENbHO BbIGMpaTb (DOPMAT BbICTYM/IEHMNS
C YYETOM 33/ia4 Npe3eHTaLMm U 0CO6EHHOCTEN ayanTOpuUN;

MOHMMATL M UCNOMb30BaTb NPENMyLLeCTBa KOMaHAHOW U MHAMBUAYaIbHOW
paboTbl NPU peLleHnn y4ebHbIX MaTemMaTUUeCKnX 3a4ay;

NPUHMMATb Lie/lb COBMECTHON [esATeNbHOCTW, MNaHWPOoBaTb OpraHu3aumio
COBMECTHO paboTbl, pacnpegensTs BuAbl paboT, [LOroBapmBaTtbCH,
06CcyXfaTb NPOLEeCC M pe3ynbTar paboTbl, 0600LaTb MHEHNA HECKO/IbKNX
noaen;

yyacTBoBaTb B TpynnoBbIX ¢opmax paboTbl (06CYyXAeHUs, OOMeH
MHEHMSMW, MO3rOBble LUTYPMbI U APYIUE), BbIMOHATL CBOK YaCTb paboTbl
M KOOPAMHMPOBATb CBOM [ENCTBMS C APYrUMU  YfieHamy  KOMaHAbl,
OLeHMBaTb KayeCTBO CBOEro BKNa4a B O0OLWMWA NPOAYKT MO KPUTEPUAM,
cthopMynMpPOBaHHLIM YyYaCTHUKaMUN B3aUMOAENCTBUS.

PerynatneHble yHUBeEpPCasbHble y‘—le6HbIe ,EI,EI7ICTBI/IF|

CamoopraHunsauunsa:

CaMOCTOATENIbHO COCTaBNATb MJiaH, airopuUTM pelleHns 3agadun (Mnm ero
4acTb), BbIGMpPaTb CMOCOO pPeLIeHNs C YYETOM WUMEIOLLMXCA PecypcoB U
COOGCTBEHHbIX BO3MOXHOCTEW, aprymeHTMpoBaTb W  KOPPEKTUPOBATb
BapUaHTbl PeLLeHniA ¢ yY4ETOM HOBOW MH(OpMALMN.

CaMOKOHTPO/b, 3IMOLMOHA/bHbIA UHTENNEKT:

BNafieTb CNOco6aMmn camMmonpoBepKM, CAaMOKOHTPO/S MPoLIecca U pesynbTara
PeLLeHNs MaTeMaTUYECKOI 3a4auu;

npeaBuAeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HUKHYTb NPY PELLEHNM 3adaqu,
BHOCWUTb KOPPEKTMBbLI B AEATENbHOCTb HA OCHOBE HOBbLIX OBCTOSTENLCTB,
HaliIEHHbIX OLUMGOK, BbISBNEHHbIX TPYAHOCTEIA;

OLIEHMBATb COOTBETCTBUE pe3y/bTaTa [AesaTeNlbHOCTY MOCTaBeHHOW LEenu u
YCNOBUSIM, OObSCHATb MPUUUHBI AOCTVKEHWS UMM HEJOCTUXKEHUS LIeNnw,
HAX0UTb OLUMOKY, AaBaTh OLIEHKY NPUOGPETEHHOMY OMbITY.

MPEAMETHbBIE PESY/IbTATHI



K KoHUy o00y4yeHuss B 7 Knacce o0Oy4alowmincs nonyynT crefyroLime
npeaMeTHbIe pe3y/bTaTbl:

UnutaTb MHGOpMaUMIo, MpeAcTaBNeHHYHO B Tabnuuax, Ha Auarpammax,
NpefAcTaBNATb fAaHHble B BUAe Tabnuu, CTPOUTb Amarpammbl (CTONGUKOBbIE
(cTonGuaTble) 1 KPYroBble) Mo MaccvBaM 3HaUYEHWIA.

OnucbiBaTb WM WHTEPNPETUPOBATb  peasibHble  YMCMOBblE  AaHHbIE,
NpefcTaB/ieHHble B TabMuax, Ha gnarpammax, rpapukax.

cnonb3oBatb A/19 ONUCaHUS AaHHbIX CTaTUCTUYECKUE XapaKTepUCTUKMU:
cpefHee apudmeTMyeckoe, MefuaHa, Hauvbonbluee M HaMMeHbLUee 3HaveHus,
pasmax.

IMeTb npeacTaBneHWe O C/y4vainHOM WM3MEHYMBOCTM Ha MpuUMepax LeH,
(PM3NYECKMX BEIMYMH, aHTPOMOMETPUYECKUX AaHHbIX, UMEeTb MpefcTaB/ieHne o
CTaTUCTUYECKOIN YCTONYMBOCTW.

K KoHUy o00y4yeHus B 8 knacce 0Oy4yarOLMIACA MNONYUUT CreayroLime
npeaMeTHbIEe pe3ynbTaTbl:

3BnekaTb U MNpeobpas3oBbiBaTb MH(OPMALUIO, MNPeACTaBNeHHY0 B BUje
Tabnuy, guarpamm, rpaMkos, NPeACTaBNATb AaHHble B BUAe Tabnuvy, AvarpaMm,
rpagnKoB.

OnucbiBaTb fAaHHbIE C MOMOLLbH CTATUCTUYECKUX MOKasaTenei: cpeaHux
3Ha4YeHun N Mep paccenBaHus (pa3max, AMCNepCus 1 CTaHAapPTHOE OTK/IOHEHNE).

HaxoauTb 4acTOTbl YMCNOBbIX 3HAYEHMIN M YACTOTbl COOLITUIA, B TOM 4uC/e
Mo pe3ynbTaTtaM U3MepPeHNin 1 HabIIOAeHNIA.

HaxoauTb BEPOSTHOCTM CNyYalHbIX COObITUMIA B ONbITax, 3Has BEPOATHOCTU
3NIEMEeHTapHbIX COObLITMIA, B TOM 4uUC/e B OMNblTaXx C PaBHOBO3MOXHbIMM
3NeMeHTapPHbIMI COObITUSAMN.

cnonb3oBatb rpauyeckne MOLENN: [LEepeBO Cy4alHOro 3KCMepuMeHTa,
AnarpaMmMbl Jiinepa, YMcnoBas npsmMas.

OnepvpoBaTb  MOHATUSAMMW:  MHOXECTBO, MOAMHOXECTBO,  BbIMO/HATb
ornepauuyM Haf MHOXeCTBaMu: 0ObeAMHEeHWe, MepecevyeHne, AOMONHEHME,
MepPeyYncnaTbL 3/1eMeHTbl MHOXECTB, NPUMEHATb CBONCTBA MHOXECTB.

cnonb3oBatb rpagmyeckoe npeacTaBieHne MHOXECTB U CBA3e Mexay
HUMW 415 ONUCaHUA MPOLECCOB U ABNEHWIA, B TOM YMC/e NMPU PeLleHnn 3aaa4 u3
APYrux y4yebHbIX NPeAMETOB 1 KypPCOB.

K KoHUy o06y4yeHuss B 9 knacce o0O6y4aloWwMincs MNONyyYnuT crefyoLme
npeaMeTHbIe pe3y/bTaTbl:

N3BnekaTb ¥ nNpeobpa3oBbiBaTb  WHGOPMaLMIO, MNPEACTaBMEHHYD B
Pas3/IMYHbIX UCTOYHMKaX B Buae Tabnuy, AuarpaMm, rpaykoB, MpeacTaBnsaTb
AaHHble B BUAe Tabnuu, anarpamm, rpacnmkos.



PewaTb 3agayus OpraHuM30BaHHbIM MEepebopoM BapuMaHTOB, a TaKke C
MCNOMb30BaHEM KOMOMHATOPHbIX MPaBui U METOLOB.

cnonb3oBaTb OnmcaTenbHble XapaKTEPUCTUKN ANS MacCMBOB YMC/OBbIX
AaHHbIX, B TOM YMC/Ne CPeaHMe 3HaYeHNS U Mepbl paccemBaHms.

Haxo4uTb 4acTOTbl 3HAYEHWIN N YaCTOTbl COBLITUSA, B TOM YMC/E MOMb3YSCh
pesynbTaTaMu NPOBEAEHHbIX U3MEPEHNIA N HABNKOAEHWIA.

HaxoguTb BEPOATHOCTW CMyYalHbIX COObITWUIA B M3YYEHHbIX OMNbiTax, B TOM
yncne B OMblTax C PaBHOBO3MOXHbIMW 3/IEMEHTAPHbLIMU COBLITUAMU, B CEPUSX
UCMbITaHUIA A0 NEPBOr0 yCrexa, B CepUaX UCNbITaHNIA BepHynnn.

IMeTb npeacTaBneHWe O CAyYaiHOW BEMUMHE WM O  pacnpefeneHun
BEPOATHOCTEMN.

MeTb npeacTaBfieHNe O 3aKOHe O60/bLIMX YuCen KaK O MNpOSiBEHWM
3aKOHOMEPHOCTW B C/ly4aiiHO M3MEHUYMBOCTM M O PO/SIN 3aKOHA BO/MbLUMX YNCEN B
npupoge 1 obLLecTBe.



TEMATUWYECKOE NMNJTAHNPOBAHWE
7 KNACC

HanmeHoBaHMe pasfenoB 1 Tem
nporpamMmmbi

Ne n/n

MpeactaBneHme gaHHbIX

OnwucartenbHas ctaTUCTUKa

CnyyaiiHast U3MeHYMBOCTb

BBegeHne B Teoputo rpagos

BepoATHOCTb K YacToTa C/y4yaiiHOro
cobbITUA

O606LeHmne, cucTemMaTusaLnsa 3HaHN

OBLEE KOJTMYECTBO YACOB IO NPOrPAMME

KonnyecTtBo 4acoB

Bcero

34

KOHTpPO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/fbHble

pecypchbl

Bunbnnoteka LJIOK
https://rn.edsoo.ru/7f415fdc
Bubnnoteka LJIOK
https://rn.edsoo.ru/7f415fdc
Bubnnoteka LJOK
https://rn.edsoo.ru/7f415fdc
Bunbnnoteka LJIOK
https://rn.edsoo.ru/7f415fdc
Bunbnnoteka LJIOK
https://rn.edsoo.ru/7f415fdc

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f415fdc


https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJ/TACC

HanmeHoBaHMe pas3genoBs 1 Tem
nporpamMmmel

Ne n/n

MoBTOpeHMe Kypca 7 Knacca

OnucaTenbHasi cTaTUCTUKa. PaccenBaHme
AaHHbIX

MHoOXecTBa

BeposiTHOCTb C/lyYaitHOro cobbITUs

BBegeHne B Teoputo rpagos

CnyualiiHble cobbITUS

O606LeHmne, cucTemMaTusaLmsa 3HaHN

OBLEE KOJTMYECTBO YACOB IO NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

34

KOHTpPO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBbIe)
obpasoBaTe/ibHble

pecypcbl

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f417fb2

Bubnnoteka LJOK
https://rn.edsoo.ru/7f417fb2

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f417fb2

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f417fb2

Bubnnorteka LJOK
https://rn.edsoo.ru/7f417fb2

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f417fb2

Bunbnnoteka LJIOK
https://rn.edsoo.ru/7f417fb2


https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJTACC

HanmeHoBaHMe pas3genoBs 1 Tem
nporpamMmmel

Ne n/n

MoBTopeHMe Kypca 8 Knacca

JNeMeHTbl KOMGMHATOPUKN

[TeomeTpuyeckasa BeposaATHOCTb

McnbiTaHna BepHynnm

CnyuJaiiHas BenmM4vnHa

O606LLeHME, KOHTPO/b

OBLW,EE KOJTMYECTBO YHACOB IO NPOIrPAMME

KonnyecTtBo 4acoB

Bcero

10

KOHTpPO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBbIe)
obpasoBaTe/ibHble

pecypcbl

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41a302

Bubnnoteka LJOK
https://rn.edsoo.ru/7f41a302

Bubnuoteka LLOK
https://rn.edsoo.ru/7f41a302

Bubnuoteka LLOK
https://rn.edsoo.ru/7f41a302

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41a302

Bubnuoteka LLOK
https://rn.edsoo.ru/7f41a302


https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

MNOYPOYHOE IMJTIAHNPOBAHWE

7 KNNACC

Ne n/n

10

Tema ypoka

MpeacTaBneHne JaHHbIX B
Tabnuuax

MpaKTUyecKune BbIYUCIEHNS MO
Tab/IMYHbIM JaHHbIM

V3BneyeHne 1 nHTepnpeTauus
Ta6/IMYHbIX AaHHbIX

MpakTnyeckasa pabota ""Tabnuupl™

Mpacnyeckoe npegcrTaBneHne
JaHHbIX B BUAe KPYroBbIX,
CTONOUKOBBLIX (CTONO6YATLIX)
auarpamm

UTeHne N NOCTPOEHMNE AMarpamMm.

Mpumepbl gemorpaguyeckKmnx
auarpamm

MpakTnyeckasa pa6oTta
" Anarpammbl!'’

Uucnosble Habopbl. CpegHee
apugpmeTnyeckKoe

Uucnosble Habopbl. CpegHee
apumeTnyeckoe

MegunaHa yncnoBoro Habopa.

KonnyecTtBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

MpakKTnyeckmne
paboThbl

Jata
n3y4yeHus

ONEKTPOHHbIEe

umppoBble
obpasoBaTe/fbHble

pecypchbl

Bubnnoteka LJIOK
https://m.edsoo.ru/863ec1f8

Bubnnoteka LJIOK
https://rn.edsoo.ru/863ec324

Bubnnoteka LJIOK
https://rn.edsoo.ru/863ec78e

Bubnnoteka LJOK
https://rn.edsoo.ru/863ed18e

Bubnnoteka LJIOK
https://rn.edsoo.ru/863ed602

Bubnunoteka LLOK
https://rn.edsoo.ru/863ed72e

Bubnnoteka LJOK
https://rn.edsoo.ru/863ed846

Bubnnorteka LJIOK
https://rn.edsoo.ru/863ed846

Bubnnoteka LJOK


https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

1

12

13

14

15

16

17

18

19

20

21

22

YCcTOolAYNBOCTb MefnaHbl

MegunaHa umcnoBoro Habopa.
YCTOMUMBOCTb MeAuaHbl
MpakTnyeckasa pabota ""CpeaHue
3HayeHua"

Haun6onblee n HaumeHbLLee
3Ha4YeHUs YNCNoBOro Habopa.
Pasmax

Haun6onblee n HaumeHbLLee
3Ha4YeHMs YMCNOBOro Habopa.
Pa3max

Haun6onblee n HaumeHbLLEee
3Ha4YeHUs YMUCNoBOro Habopa.
Pasmax

KoHTponbHas paboTa no Temam
"[MpenctaBneHne JaHHbIX.
OnucaTenbHasa ctatmcTuka'"
CnyyaitHas U3MEHYNBOCTb
(npnmepsbl)

YacToTa 3Ha4YeHMin B MaccuBee
JaHHbIX

MpynnupoBKa
fucTorpammel
FucTtorpammbl

MpakTuueckas paboTta ""CnyyaiiHas
M3MEHYMBOCTL""

https://rn.edsoo.ru/863edb3e

Bubnnoteka LJIOK
https://rn.edsoo.ru/863edc6a

Bubnnoteka LJOK
https://rn.edsoo.ru/863ee07a

Bubnnoteka LJIOK
https://rn.edsoo.ru/863ee390

Bunbnnorteka LJIOK
https://rn.edsoo.ru/863ee4dbc

Bubnnorteka LJIOK
https://rn.edsoo.ru/863ee69c

Bubnnorteka LJIOK
https://rn.edsoo.ru/863ee9d0

Bubnnoteka LJOK
https://rn.edsoo.ru/863eee 1c

Bubnnoteka LJOK
https://rn.edsoo.ru/863eecc8


https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

23

24

25

26

27

28

29

30

31

32

33

Mpad, BepimHa, pebpo.

MNpeacTtaBneHme 3agayvm ¢ NOMOLLbIO

rpaga

CTeneHb (BaNeHTHOCTb) BePLUMHbI.
Uuncno pébep n cymmapHas cTerneHb
BepLwnH. Lienb v uukn

Llenb v umkn. MNyTb B rpade.
MpeacTaBnieHne 0 CBA3HOCTU rpada

MpeacTaBneHme 06
OPUEHTUPOBAHHbLIX rpadax
CnydaiiHblii onbIT K cny4vaiHoe
cobbITHe

BepoATHOCTb U YacToTa cobbITUSA.
Ponb ManoBepoATHbLIX U
NPaKTUYeCKN JOCTOBEPHbIX
cobbITWI1 B NpUpoae 1 B 00LLLECTBE

MoHeTa 1 urpasibHas KocTb B
Teopun BEpPOSATHOCTENA

MpakTnyeckasa pa6oTta "YactoTa
BbinageHus opna'

KoHTponbHast paboTa no Temam
"Cnyy4aiiHasi U3MEHUMBOCTb.
Mpadbl. BeposTHOCTb cny4yanHoro
coobITna"

MoBTopeHMe, 0606LLLEHNE.
MpeacTtaBneHme gaHHbIX

MoBTopeHune, 0606LLEHME.
OnucaTtenbHasa cTaTUCTUKA

Bubnuoteka LLOK
https://rn.edsoo.ru/863eef52

Bubnnoteka LJIOK
https://rn.edsoo.ru/863efOba

Bubnnoteka LJOK
https://rn.edsoo.ru/863ef236

Bubnuoteka LLOK
https://rn.edsoo.ru/863ef3b2

Bubnnoteka LJOK
https://rn.edsoo.ru/863ef4d4

Bunbnnoteka LJIOK
https://rn.edsoo.ru/863ef646

Bubnnorteka LJOK
https://rn.edsoo.ru/863ef8a8

Bunbnnorteka LJIOK
https://rn.edsoo.ru/863f0186

Bubnnoteka LJIOK
https://rn.edsoo.ru/863efa24

Bubnnorteka LJOK
https://rn.edsoo.ru/863efbaa


https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 MoBTopeHMe, 0606LLLEHNME. 1 Bubnuoteka LLOK
BepoATHOCTb CNy4aHOro cobbiTus https://rn.edsoo.ru/863efec

OBLLEE KONMMYECTBO YACOB MO
MPOrPAMME

34 2 5


https://m.edsoo.ru/863efec0

8 KJ/TACC

No
n/n

10

Tema ypoka

MpeacTaBneHne gaHHbIX.
OnucaTtenibHasa cTaTUCTUKA

CnyyvaiiHasi 13aMeH4YNBOCTb. CpefHue
4ncnoBoro Habopa

CnyualiHble co6bITUsSI. BEpOSITHOCTM U
4acToThbl

Knaccrnueckue Moaenm Teopun
BEPOATHOCTEV: MOHeTa U UrpasbHas
KOCTb

OTKNOHEHNA

Ancnepcna ymucnosoro Habopa

CTaHfapTHOE OTK/IOHEHME YMC/I0BOTO
Habopa

JnarpamMmmbl paccenBaHusA

MHoOXecTBO, NOAMHOXECTBO

Onepaunun Hag MHOXecTBaMu:
o6befnHeHNe, NepeceyeHue,
JONOSTHEHWNE

KonnyectBo 4acoB

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckune
paboThbl

Jata

N3yyeHns

ONEKTPOHHbIe

umnppoBble
obpasoBaTe/ibHble

pecypcbl

Bunbnnoteka LJIOK
https://m.edsoo.ru/863f029¢

Bubnnoteka LJIOK
https://m.edsoo.ru/863f03fc

Bunbnnorteka LJIOK
https://m.edsoo.ru/863f0578

Bubnnorteka LJOK
https://m.edso0.ru/863f076c

Bubnnoteka LJIOK
https://m.edsoo.ru/863f0a50

Bubnnorteka LJOK
https://m.edsoo.ru/863f0a50
Bubnnorteka LJOK
https://m.edsoo.ru/863f0bfe
Bunbnnorteka LJIOK
https://m.edso0o.ru/863f0ea6

Bubnuoteka LLOK
https://m.edso00.ru/863f1180

Bubnnorteka LJOK
https://rn.edsoo.ru/863f143c


https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

1

12

13

14

15

16

17

18

19

20

21

CsolicTBa onepaunii Hag
MHOXeCTBaMM: NMepeMecTUTENbHOE,
coyeTaTesibHOE, pacnpeaennTenbHoe,
BKJ/TOUEHUS

Mpathuryeckoe npeacTaBieHne
MHOXECTB

KoHTponbHasa paboTa no TemMam
"Cratuctmka. MHoxectea'"

dnemeHTapHble cobbITUA. CnyyaiiHble
cobbITUA

BnaronpuaTtcTeyowmne
3/leMeHTapHble CobbITHS.
BeposiTHOCTW COBbITUIA

BnaronpuAaTcTByloLLLMe
3/leMeHTapHble CobbITHS.
BepoATHOCTM COObITWIA

OnbITbl ¢ PaBHOBO3MOXHbIMU
3NeMeHTapHbIMMK COBLITUAMMN.
CnyyaiiHblil BbI6Op

OnbITbl ¢ PABHOBO3MOXHbIMM
3/1eMEHTapPHbIMM COObITUAMMN.
CnyyaiiHblin BbI6op

MpakTnueckasa pa6ota "OnbITbl C
pPaBHOBO3MOXXHbIMUW 3/1EMEHTAPHbLIMU
cobbITNAMM'"

Jepeso

CBoiicTBa AepeBa: eMHCTBEHHOCTb

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f1784

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f198¢c

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f1dec

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f1ldec

Bubnuoteka LLOK
https://rn.edsoo.ru/863f1f72

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f21ca

Bubnnorteka LJIOK
https://rn.edsoo.ru/863f21ca

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f235a

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f2a4e

Bunbnnorteka LJIOK


https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

22

23

24

25

26

27

28

29

30

31

32

nyTW, CyLLeCTBOBaHWE BUCSYUEN
BEPLUUHbI, CBSI3b MEX/Y YMC/IOM
BEPLUMH 1 Yncriom pébep

MpaBnio YMHOXEHNSA

MpaBnio YMHOXEHNSA

MpoTnBOMNONOXHOE COObLITUE

Ounarpamma diinepa. O6begNHEHNE U
nepeceyeHune coobITUIA

HecoBmecTHbIe cobbITUA. dopmyna
CNOXXeHNS BEPOATHOCTEA

HecoBMecTHbIe cobbITnA. dopmyna
CNOXXeHNS BEPOSATHOCTEN

MpaBnI0 YMHOXXEHUSA BEPOSATHOCTENA.
YcnoBHas BEpPOATHOCTb.
He3aBucumble cobbITUSA

MpaBnI0 YMHOXXEHUSA BEPOSATHOCTENA.
YcnoBHas BEPOATHOCTb.
HesaBucumble cobbITUS
MpeacTaBieHWe cny4vyamHoro
3KcnepuMeHTa B BUfe gepesa
MpeacTaBnieHne cny4vyamHoro
3KcneprumeHTa B BUfe gepesa
MoBTOpeHMe, 0606LLLEHNME.

MpeacTaBneHMe gaHHbIX.
OnwucaTte/sibHaa cTaTUcTUKa

https://m.edsoo.ru/863f2bac

Bubnnoteka LJIOK
https://m.edsoo.ru/863f2cd8

Bubnnoteka LJOK
https://m.edsoo.ru/863f2e36
Bubnnoteka LJIOK
https://m.edsoo.ru/863f2f8a
Bubnnoteka LJIOK
https://m.edso0.ru/863f3214

Bubnuoteka LLOK
https://m.edso0.ru/863f3372

Bubnnoteka LJIOK
https://m.edsoo.ru/863f3764

Bubnnoteka LJIOK
https://m.edsoo.ru/863f38ae

Bubnnoteka LJIOK
https://m.edsoo.ru/863f3b06

Bubnnoteka LJIOK
https://m.edsoo.ru/863f3cbe

Bubnnoteka LJOK
https://m.edso0.ru/863f3f20

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f4128


https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

33 MoBTopeHue, 0606w eHMe. Tpadbl

KoHTponbHasa paboTa no Temam

34 ""Cny4aiiHble co0bITMS. BEpoATHOCTb.

MpabI™
OBLLEE KONMMYECTBO YACOB Mo
MPOrPAMME

34

Bubnunoteka LLOK
https://rn.edsoo.ru/863f4312


https://m.edsoo.ru/863f4312

9 KJTACC

Ne n/n

10

Tema ypoka

MpeactaBneHne gaHHbIX

OnucaTtenbHas cTaTUCTUKa

Onepaynmn Hag cobbITUAMU
He3aBMCUMOCTb COObLITUIA

KombrnHaTopHoOe npaBuio
YMHOXeHUS

MepecTaHoBKU. PakKTOpman.
CoueTaHus 1 YUC/I0 COYETaHWUA

TpeyronbHukK lNMackans

MpakTnueckas paboTa
"BbluncieHne BEPOATHOCTEN C
MCNoNb30BaHMEM KOMOBMHATOPHbIX
(DYHKUMIA 31eKTPOHHbIX Tabnuy'™

[TeomeTpuyeckas BepoATHOCTb.
CnyyaiiHblil BbI6Op TOYKM U3
(hUrypbl Ha N0CKOCTU, U3 OTpe3Ka,
N3 Yyrv OKPYXXHOCTH

MeoMeTpuyecKass BepPOATHOCTb.
CnyyaiiHblil BbI6OP TOYKM U3

KonnyectBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

MpakKTnyeckune
paboThbl

Jata
n3yyeHus

ONEKTPOHHbIE

umMppoBble
obpasoBaTesibHble

pecypcbl

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f47ea

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f47ea

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f4e16

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f4e16

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f5014

Bubnnoteka LJIOK
https://rn.eds00.ru/863f5208

Bunbnnoteka LJIOK
https://rn.edsoo.ru/863f5884

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f5a50


https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

1

12

13

14

15

16

17

18

19

(hMrypbl Ha NI0CKOCTM, U3 0Tpe3Ka,
N3 fyr OKPYXXHOCTW

CeomeTpuyecKast BEPOSATHOCTb.
CnyyJaiiHblin BbI6OP TOYKMN U3
(Mrypbl Ha N10CKOCTK, M3 OTPE3Ka,
N3 By OKPY>XHOCTU

MeomeTpuyecKas BEPOSATHOCTb.
CnyyJaiiHblin BbI6OP TOYKMN U3
(Mrypbl Ha N0CKOCTK, M3 OTPe3Ka,
N3 By OKPY>XHOCTU

McnbiTaHMe. Ycnex U Heygaya.
Cepus ncnbITaHUA J0 NepBOro
ycnexa

McnbiTaHMe. Ycnex U Heyaava.
Cepus UcnbITaHWIA 40 NepBOro
ycnexa
McnbiTaHMe. Ycnex N Heygaya.
Cepus ncnblTaHUA J0 NepBoro
ycnexa

McnbiTaHua bepHynnn.
BepoATHOCTM coObITUI B cepum
ucnbiTaHui BepHynnu

McnbiTaHua BepHynnn.
BepoATHOCTM Cco6bITUIA B cepumn
ncnblTaHUi BepHynnn
MpakTnyeckasa paboTta ""McnbiTaHuA
BepHynnu"

CnyyaiiHast BeIMYMHA U

Bubnnoteka LJOK
https://rn.edsoo.ru/863f5bfe

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f5e10

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f6162

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f6356

Bunbnnoteka LJIOK
https://rn.edsoo.ru/863f64d2

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f6680

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f67de

Bunbnnoteka LJIOK


https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

20

21

22

23

24

25

26

27

28

29

30

pacnpefeneHne BeposiTHOCTE

MaTemaTunyeckoe oXxugaHuve un
ancnepcus cnyvamHom BeIMUMHBI

MprMepbl MaTeMaTUYeCKOro
0XWaHMA KaK TEOPEeTUYECKOro
CPeAHero 3Ha4eHUs BENNYMHBDI

MoHATME 0 3aKOHE 6ONbLUUX YnCen

M3mepeHUe BepOSATHOCTEN C
MOMOLLbIO YacToT
MprMeHeHWe 3aKOHa 60/1bLINX
yncen

O6o06ueHmne, cucTtemaTmnsayms
3HaHWii. MpeacTaBieHNe aHHbIX

O606uieHMe, cucTemMaTulaumns
3HaHuii. OnucaTenbHas cTaTUCTMKa

O6o06ueHmne, cucTtemaTmnsayms
3HaHWi. MpeacTaBeHNe AaHHbIX.
OnucaTtenbHas cTaTucTMKa

O606uieHmne, cucTemaTmnsayms
3HaHW. BepOATHOCTb C/yyanHoro
cobbITUA

O606uieHMe, cucTeMaTulaumns
3HaHUi. BepOATHOCTb CAyyanHoro
COObITUA. DNEMEHTbI
KOMOUHaTOPUKMN

O606uieHMe, cucTemMaTulaumns
3HAHWN. DMIEMEHTHI

https://rn.edsoo.ru/863f6b44

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f6da6

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f6f86

Bubnnorteka LJIOK
https://rn.edsoo.ru/863f72c4

Bubnuoteka LLOK
https://rn.edsoo.ru/863f7652

Bubnuoteka LLOK
https://rn.edsoo.ru/863f7116

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f783c

Bubnnoteka LJIOK
https://rn.edsoo.ru/863f893a

Bubnnoteka LJOK
https://rn.edsoo.ru/863f7ade
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lMoAcHUTeNbHaA 3anucka.

MaTemaTu4yeckoe o6pas3oBaHMe B CUCTeMe OCHOBHOro 06ulero o6pasoBaHMSA 3aHMMaeT OAHO W3 BeAyWMX MECT, 4YTO OnpeaensieTcs
6e3yCNOBHOM NPaKTUYECKON 3HAYMMOCTbI MaTemMaTUMKKU, €e BO3MOXHOCTSMM B PasBUTUM U (HOPMUPOBAHUM MbILLSIEHUS 4YenoBeKa, ee BK/1agoM B
co3flaHne NpeacTaBNeHN 0 HayUYHbIX MeToAaX MO3HaHUSA OKPYXaKLLEero Mmumpa.

Mporpamma Kypca no Bbl6opy «W36paHHble BOMPOCblI MaTemMaTUKWM» MpegHasHadeHa And npeanpouabHON MNOAFOTOBKM ydaluxcs 8 KaccoB
obuieobpasoBaTesibHOM WKoOAblI. Kypc pacwmpsieT 6a30Bblii Kypc MO MaTemMaTuKe, SIBASIETCS MPeAMETHO-OPUEHTUPOBAHHLIM W AaeT ydawumcs
BO3MOXHOCTb MPOBEPUTL CBOM CMOCOBHOCTM K MaTeMaTUKe, MO3BONSET peann3oBaTb MeXMNpPeaMeTHbIE CBA3N.

Bonpockl, paccmMaTpuBaeMble B Kypce, BbIXOAAT 3a pamMKu 06593aTeNbHOr0 cofep)XaHus. BmecTe ¢ TeM, OHM TeCHO MPMMbIKAOT K OCHOBHOMY
Kypcy. [M03ToMy faHHbIN Kypc 6yaeT cnoco6CTBOBaTb COBEPLUEHCTBOBAHMIO W Pa3BUTUI0 BaXKHEMLLIUX MaTeMaTU4YeCKMX 3HAHUA U YMEHUMN,
NpeayCMOTPEHHbIX LWIKO/IbHOW NPOrpamMmmMoi, MOMOXET OLEHUTb CBOM BO3MOXXHOCTM MO MaTeMaTUKe.

JaHHbIN Kypc paccuMTaH B MepBYI0 O4Yepefb Ha yuyallMXcs, Xenawuwmx paclmpuTb U YrnyouTb CBOM 3HAHWUSA MO MaTeMaTuKe, cenaTb npaBUMbHbIN
BbI6Op Npodhmasa 06yyeHMS B CTapLUMX Kaccax U Kav4eCcTBEHHO MOAFOTOBUTLCA K FOCYAapCTBEHHOM UTOMOBOM aTTecTaluum 3a Kypc OCHOBHOI LUKO/IbI.
Kypc paccuuTaH Ha 34 4aca.

Taknm 06pasom, pasgenbl, U3 KOTOPbIX COCTOMT MpeanaraeMblii Kypc Mo Bbi6opy «M36paHHble BONPOCblI MaTeEMaTUKU», XOTS U He CBSA3aHbI
MeXxay cob6oii no M3ydyaemomy maTepuasny, HO OHW CBSA3aHbl IOTMYECKM N ANAAKTMYECKN U UMEKOT 06LLMe Lenn, KOTopble 3aK/14vaTcs B CO34aHUK
YCNOBUI N BO3MOXHOCTHU:

- OUEeHUTb obyvarWwmnmMmcsa CBOM NOTeHLMaN C TOYKM 3peHUst obpasoBaTes/ibHON NEPCNEKTUBDI;
- MOBbICUTb YPOBEHb KOMMETEHTHOCTH;
- YTOYHUTb FOTOBHOCTb M CNOCOGHOCTbL OCBaMBaTb MaTeMaTMKYy Ha MOBbILLIEHHOM YPOBHE;
- nony4yeHus obyyarownummcs onbiTa paboTbl HA YPOBHE MOBbILWEHHbIX TPeboBaHWiA, UTO CNOCOBCTBYET PasBUTUIO yUebHOI MOTUBALMN.
3ajayn Kypca:
- (hopMUpoOBaTb MHTEPEC K N3YUEHUID MaTeEMATUKWN Yepe3 pelleHmne 3a4ay NoBbILLEHHOW CO0XHOCTHK;
- pa3BuBaTb MHTENMIEKTyaNbHble YMEHUS: NIOTMYECKM N aHANIMTUYECKM pacCcyXAaTb MPU pelleHnn HecTaHAApPTHbLIX 3ada4y No MaTeMaTuKe, HaxoauTb
obLiee N ydnTblBaTb AeTasu;
- pasBmBaTb TBOPYECKME CMNOCOOHOCTU, YMEHUA paboTaTb CaMOCTOATENIbHO M B rpynne, BeCTU AUCKYCCUIO, apryMeHTMPOBaTb CBOK TOYKY 3PEHUS U
yMeTb C/ywlaTb APYroro;
- BOCMWTbIBaTb YMEHUS Ny6/IMYHO BbICTyNaTh, 3afaBaTb BOMPOCHI, paccyXaaThb.



CogepxxaHue Kypca.
No Tema pasgena KonunyectBo yacoB
MpouUEeHTbI B LLUKOJIE M XXU3HMW. 6
Mogynb 1 ero NPUIOXKeHNS.
DYHKUMN N NX TpapuKu.
PeweHne TeKCTOBbIX 3a4au.
PeweHne ypaBHeHUI U HepaBeHCTB. 3aaHnsa ¢ napameTpoMm.
Tema 1. IpoLEHTbI B LLKOJE U XKU3HM.
Llenb Kypca: paclumpuTb NpeACcTaB/eHUSA yyalMxcsa 0 NPOLEHTHbLIX BbIYMUCIEHUAX 3a CHET 0b6oralleHns XXM3HEHHOT0 ONbITa pasHO06pa3HbIM CNEKTPOM
3aflay; cnocobcTBOBaTb 0CO3HAHHOMY BbIOOPY NPOPMAA fanbHewero 06y4eHNs; NOBbICUTb YPOBEHb KOMMETEHTHOCTMW.
3ajaum Kypca:
03HAKOMUTb Y4allUXCH C UCTOPUEN BOSHUKHOBEHWNSA MPOLEHTA;
nokasaTb y4alMmcs NpuMeHeHre MPOLLEHTOB B Pas/IMYHbIX XU3HEHHbIX CUTyaumnsax (pacnpogaxa, Tapudbl, WTpadbl, roNocoBaHmE);
NO3HaKOMUTb YYaLLUXCHA C HEKOTOPbIMU 6aHKOBCKMMU onepaunsmMu, Npyv BbINOSIHEHUN KOTOPbLIX TpebyeTcA NPUMEHUTb NPOLEHTI;
nokasaTb y4YalMMcsa MeTOAbl peLleHuns 3ajad Ha cniaBbl, CMecu, pacTBOPbI C MOMOLLbIO MPOLEHTOB;
paccMoTpeTb NPUMeHeHWe NPOLEHTOB AN PeLleHns 3a4a4 oNnTUMM3aLnu;
pasBMBaTb CMNOCOOHOCTU yYalLUXCA K MaTeMaTU4eCKON AeaTeNbHOCT!;
NpeaocTaBUTb yHalMMCA BO3MOXHOCTb MpoaHann3npoBaTb CBOM CNOCOOHOCTU K MaTeEMaTUUeCKOl AesATeNbHOCTH;
060raTUTh XXU3HEHHbIA ONbIT yYalMXcs MeTofaMW peLleHns 3aja4y ¢ MOMOLLLbIO MPOLEHTOB.
CopepxaHue Kypca:
lMoHATMWE NpoueHTa, UCTOPUSA BO3SHUKHOBEHUS.
MoHATUe NpoueHTa. VicTopms BO3HMKHOBEHUA. MpPoUeHTHbIE OTHOLEHUSA. PaboTa ¢ TPEHUHIOBOM U peATUHI0BON Tabnuuamu.
MpouEeHTbI B XKU3HEHHbIX CUTYyauUuax.
MprumeHeHWe NPOLEHTOB NPU peLleHnN 3aja4q 0 pacnpojaxax, Tapudgax, wrpadax 1 ronocoBaHuUN.
Oxunpgaemble pesynbTaThl
Yvyaulimeca fon>KHbl 3HaTh:
NOHUMATb cofepXXaTesibHblli CMbICA TEPMUHA “NPOLEHT” Kak CreunanbHoro cnocoba BblpaXeHUs 40N BEINYUHbI;
aJITOPUTM peLleHns 3afay Ha NMpPoLEeHTbI COCTaB/IeHNEM YPaBHEHUS.
Yuaumecs fON>KHbI YMETb :
pewlaTtb TUMOBbIE 3afa4un Ha NPOLEHTDI;
NPUMEHATb aNIrOPUTM peLLIeHMs 3afad COCTaB/IEHNEM YPaBHEHU K peLlleHnto 60/1ee CAOXKHbIX 3ajay;
pellaTh 3afa4m Ha cnnaebl, CMeCU, pacTBOpbI;
NpoM3BOAMTbL MPUKUAKY M OLLEHKY pe3ynibTaToB BbIYUC/IEHWIA;
NP1 BbIYUCNEHUAX COHETATb YCTHbIE U MUCbMEHHbIE MPUEMbI, MPUMEHATL KalbKYNATOP, UCNO/b30BaTb NPUEMbI, palMoHaIn3npyLne BblYUCNEHNS;
YMeTb COOTHOCUTb MPOLLEHT C COOTBETCTBYHLLEN APOOLIO.
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Tema 2. Mogynb U ero NpPUNOXeHNd.
Llenb Kypca: pacwimpuTb U CUCTEMATM3UPOBATbL 3HAHUA y4allMXCs, CBA3aHHbIX C MOHATUEM MOLYNSA yYMcna MU acneKTaMy ero NpUMEHeHUs; co3faThb B
COBOKYMHOCTW C OCHOBHbIMUY pasjenamu Kypca 6asy 418 pasBuTuUa cnoco6HOCTEN yyallmxcs; NOMOYb 0CO3HATb CTeMeHb CBOEro MHTepeca K npeameTy
N OLEHNTb BO3MOXHOCTU 0BMafeHNs UM C TOYKM 3peHNS AasbHelLlen NepcrneKTuBbI.
3agaum Kypca:
03HAKOMUTb YHaLUXCA C MOHATMEM abCONOTHOW BeIMYNHBI,
HayuuTb yyalimxcsa Npeobpa3oBbiBaTh BbIPaXeHWs, cojepXkalime MoLy b;
HayuuTb yyallmxcs pewlaTb YpaBHEHNSA U HepPaBeHCTBa, CojepiKallne Moayb;
HayuuUTb CTPOUTbL FpafuKK, cofepkallime MOay/b;
pasBMBaTb UHTENEKTYa/lbHble CMOCOOHOCTY yyallUXcs;
(hopMUpoBaTb Ka4yecTBa MbILLSIEHNS, XapaKTepHble 4715 MaTeMaTUYeCcKOn feATeNIbHOCTU M He0OX0AUMbIE AN MPOAYKTUBHOM XXN3HU B 06LLECTBE;
(hopMupoBaTb NO3HABATENbHYIO aKTUBHOCTb K U3YYEHUIO MaTeMaTuKMU.
CopepxaHune Kypca:
MoHATwue mogyns. CBoONCTBa MOAYNSA.
Mogynb. Ob6Line cBefeHMSA: onpeaeneHne, CBOMCTBA MOAY/S, TEOMETPUYECKUIA CMbIC/ Moayns. MNMpeobpasoBaHue BblpaXXeHWUH, cofepKalux Moay/b.
JInHeliHble ypaBHEHNA 1 HEPABEHCTBA, COAep>Kaline abCoNoTHYI BENUYMHY.
JInHeliHOe ypaBHeHUWe, cofepkaliee abCOMOTHYI BENUUYUHY. ANFOPUTM pelleHns NIMHENHOro ypaBHeHUSA ¢ Mogynem. JIMHelHOe HepaBeHCTBO C
Moaynem. ANropuTM peLleHns IMHENHOr0 HepaBeHCTBA C MOLYNEM.
dyHKUMKN, cofeprKalime 3HaK abCoNTHON BennYMHbl. MocTpoeHne rpadnkos PyHKLMIA, cogep>KaLux MOaynb.
dyHKUMKN, cofepXKalyme 3HaK abCoMOTHOM BeNuuuHbL. ocTpoeHne rpaukKoB (YHKUWIA, cogepxawux mofynb. OCHOBHble MpPUeEMbl MOCTPOEHUS
rpaMKoB SINHERHbIX MYHKLNIA, cogepXKalnux Mogynu.
CuncTeMbl ypaBHEHWIA N HEpaBEHCTB, cogep>KaLine Moaynb.
CuUCTeMbl JINHENHbLIX YpaBHEHW W HepaBeHCTB, cofepXXawme MoAyNb. Pas3nnyHble crnocobbl pelleHWss CUCTEM YpaBHEHWI W HepaBeHCTB
(aHanuTUYecKnin n rpanyeckuin).
OXugaemble pe3ynbTaTthbl
Yyaullmecsa 4ONXKHbI 3HATb:
onpefeneHne MoLynsa 4ymcna, CBOMCTBa MOAYNS;
pasnunuHble cnocobbl peLleHns ypaBHEHU N HEPABEHCTB, CoAepXKallinx MoAyns;
anropuTm NOCTPOEHUSA rpafuka, CoLep>KaLlero Moayb.
Yuvalyneca gon>KHbl yMEThb:
pellaTb YpaBHEHUS U HEPABEHCTBA, COAepKallme 3HAK MOLYNS;
npeobpas3oBbIBaTb BblPaXKEHUS, COAepXKaLlne MOAY/b;
CTPOUTBL rpaMkun aneMeHTapHbIX QYHKUMA, cogepiaLlyux mMoay/b.



Tema 3. PyHKUNM U UX TpadUKNA.
Llens Kypca: paclumpuTb M CUCTEMATU3UPOBATh 3HAHUSA YYaLLMXCS, CBSA3AHHBLIX C MOHATUEM (YHKLUK, rpadmnKa (yHKUMW; MPUMEHEHUEM 3TUX MOHATUA B
YXU3HU 1 Ha NPaKTUKE.
3agaum Kypca:
03HAKOMWTb YUaLLMXCa C NOHATUEM (DYHKLUUK, ee CBOWCTB M rpadmnka pyHKLuUN;
oB/lafieHMe cnocobamm NOCTPOEHNS rpadMKoB (hyYHKLMIA Ha BCeld 06/1aCTU ONpeaesieHns 1 Ha 3aaHHOM NMPOMEXYTKE;
YMEHMeE UCMO0/b30BaTh CBOMCTBA (hYHKLUUN NPUW PeLLIEH 3ajay;
onpegeneHne CBOMCTB (OYHKL MU NO rpaduKy 1 N0 aHaIMTUYECKOMY 3aaHuIo;
paccMoTpeHue rpadmyeckoro cnocoba peLleHnst ypaBHeHWIA, CUCTEM YPaBHEHWIA;
HayunTb CTPOUTL FpadMKu, coaepXxaLlme Mogysb;
pas3BuBaTb UHTE/EKTYasIbHbIe CMOCOOHOCTY YUaLLMXCS;
thopMmMpoBaTh KayecTBa MbILLI/IEHUSA, XapaKTepHble 4519 MaTeMaTUUecKoW AeaTeNbHOCTU 1N HeOBX0ANMbIE A4S NPOLYKTUBHOWN XXMU3HWN B OOLLECTBE;
thopMmnpoBaHme TBOPYECKOro N abCTPaKTHOIO MbILLINEHNS;
thopMmpoBaTh Mo3HaBaTe/IbHYH0 aKTUBHOCTb K U3YYEeHUI0 MaTeMaTUKW;
oBMageHne TePMUHOMOTMEA.
Cofep>xaHue Kypca:
MoHaTue dyHKuMn. Cnocobbl 3agaHns yHkuun. CBOMCTBA PYHKUMK. JTnHenHas (yHKums. CBOWCTBA IMHENHOW (DYHKLMN.
MoHATHe yHKUMKN. Ob6nacTb onpegeneHns GyHKUMW. Cnocobbl 3afjaHns QYHKUMW. padvk QYHKUUKW, Hambosbllee N HaMMeHbLUee 3HaYeHUs (YHKLUK,
HYNU  (OYHKUUKW, TMPOMEXYTKU 3HAKOMOCTOAHCTBA. YETHOCTb W HeYéTHOCTb. YUTeHuWe rpadmkoB (YHKUMA. [TeoMeTpUUeCKUiA CMbIC/T KO3(PHOULNEHTOB.
dyHKUMA, 3afat0Lan NpsaMyo NponopuuoHabHY0 3aBUCUMOCTb.
PelleHre cucTeM NMHelHbIX ypaBHeHUiA. "padimyecknii cnocob pelleHns CUCTEM NIMHeRHbIX ypaBHEHWIA.
YpaBHeHWe NpsSMONA, YrnoBoi KO3phULMeHT NPSIMOIA, YC/10BME Napasi/ieNlbHOCTU NpsIMbIX.  Mcnosib3oBaHme rpadrkoB (yHKLMI A1 PELLEHMS CUCTEM.
O6paTHas nponopumoHanbHOCTb. CBoNCTBaA (hyHKLMU. Crnocobbl 3ajaHns DYHKLWN.
DYHKUNSA ONUCbIBalOLLME 06paTHYIO MPOMOPLMOHA/IbHYO 3aBMCUMMOCTb, ee rpadmk, cBoicTBa. Cnocobbl 3agaHuns GyHKUuW. unep6ona. MapannenbHblii
nepeHoc rpagrkoB BAOMb OCE KoopamMHaT.
OXnpaemble pesynbtathl
Yyalumeca JOMKHbI 3HATb:
NOHATME PYHKLUUN KaK MaTeMaTMUeCKO/ MOLENN, ONUCbIBAKOLLEA pa3Hoobpasne peasibHbIX 3aBUCUMOCTEN;
onpefeneHne 0OCHOBHbIX CBOMCTB (hyHKLUMM (06n1acTb onpeaeneHunsl, 06nacTb 3Ha4YeHMA, YeTHOCTb, BO3pacTaHMe, 3KCTPeMyMbIl, 06paTUMOCTb U T. 4.).
Yualumeca SOMKHbI YMeTb:
onpegensaTb 3HavYeHMe OYHKLMM N0 3HAYEHNI0 apryMeHTa Npu pas/iMyHbIX cnocobax 3afaHus yHKUMK;
HaxoA4UTb 3Ha4YeHWe aprymeHTa no 3HavyeHuo (YHKUUW, 3aaHHOM rpaMKoM nnm Tabnuue;
CTPOUTb rpanKn N3yveHHbIX QYHKLMIA, BbINOMHATbL NPeobpasoBaHns rpatnKoB;
onucbIBaTb MO rpaduKy WU B MPOCTENLLINX Cry4vasx Mo ¢opmyne MOBeAeHWe M CBOWCTBa (PYHKUMIA, HaxoguTb M0 rpadvky GYHKUUW Hanbosbluee W
HanMeHbLLIee 3HaYeHNS;
pewaTb ypaBHEHUS, CUCTEMbI YPaBHEHUIA, NCMO/b3YA CBONCTBA PYHKUMIA U UX rpatnKos;
nccnefoBaTh B MPOCTENALLNX CyYasX PYHKUUN HA MOHOTOHHOCTb, HaX04NTb HanbosbLIne N HaMMeHbLLNE 3HAYEHUS (YHKLMIA.



Tema 4. PelleHne TeKCTOBbIX 3a4au.

Llenb Kypca: paclimpuTb M CUCTEMATM3NPOBATb 3HAHUS y4YalMXCSl, CBSI3aHHbIX C PeLUeHMEM TEKCTOBbIX 3afjay, OMpeieniTb YPOBEHb CMOCOGHOCTEN
yyalmnxcs U ypoBeHb UX FOTOBHOCTY K NPOPUILHOMY 06YUEHUIO B LLIKOME U BY3e.
3ajgauu Kypca:
cucrtemMaTnsnpoBaTb paHee NoTyYEHHbIE 3HAHNA NO PELLEHNIO TEKCTOBbLIX 3a4ay;
NO3HAKOMMWTb yYalMXCs ¢ pasHbIMM TUNaMn 3a4a4, 0CO6EHHOCTAMM METOAMK U Pa3INYHBLIMK CrocobamMm UX pPeLLeHNs.
CofepxaHue Kypca:

TekCTOBbIE 3a4a4n N TEXHUKA UX peLLeHuns.
TekcToBas 3agaya. Buabl TeKCTOBbIX 3aa4y WU UX Npumepbl. PelleHWe TEKCTOBOW 3agaun. OTanbl PeLleHUs TEKCTOBOWM 3a4ayun. PelleHne TeKCTOBbIX 3ajad
apumeTUYeCKUMKN npveMammn (Mo AeicTBUAM). PellieHMe TEKCTOBbIX 3a4ay MeTOAOM COCTaBMEeHUS YPaBHEHMWS, HepaBEHCTBA WM UX CXeMbl. 3HauyeHMe
NPaBWUIbHOIO MUCbMEHHOTO OPOPM/IEHNST TEKCTOBOM 3adaun. PelleHne TEKCTOBOW 3a4aym ¢ MOMOLLbIO rpadmKka. YepTexk TEKCTOBOW 3afaun 1 ero 3HayeHue
ONA NOCTPOEHUA MaTeMaTU4ecKon Mopaesnn.

3afaun Ha OBM>KEHNeE.
ﬂ,BI/I)KeHVIe TEN Nno TEHYEHNIO N NPOTUB TEYEHUA. PaBHomepHoe ABVDKEHME TEN MO I'IpFIMOI‘/'I NMNMHN B OQHOM HanpaBJ/IEHNN N HAaBCTpPeYy ApYyr opyry. rpad)VIKI/I
ABWOKEHNA B HpFIMoerﬂbHOVI CUCTEME KOOpPAMHAaT. UTeHune rpadJI/IKOB OABWXEHNA N NPUMEHEHNE NX ONA PELUEHNA TEKCTOBbIX 3aad. OcobeHHOCTU Bbl60pa
NEPEMEHHbLIX N METOANKaA PELUEHNA 3aay Ha ABVXKEHUE. CocTaBrnieHue Ta6]‘II/IL|,bI OaHHbIX 3aja4vyn N ee 3Ha4eHne ana coctaBeHNA MaTeMaTNUYECKOA Mogenn.

3afaun Ha crnasbl, CMECH, PacTBOPbI.
d)oplvlyna 3aBUCMMOCTM MacCbl U 06bema BelleCTBa OT KOHUEHTPauunnm m Maccbl UWin o6bema. OCob6eHHOCTH Bbl60pa NMEPEMEHHbLIX N METOANKa peLueHnA
3ajay Ha Cr/iaBbl, CMECW, PaCTBOpPbI. CocTaBrnieHue Ta6l‘II/IL|,bI OaHHbIX 3ajayn N ee 3HaveHune asid CoCTaB/1EHUA MaTeMaTU4ecKon Mopesnn.

3afjaun HapaboTy.
d)oplvlyna 3aBUCUMMOCTMN 00beMa BbIMOSTHEHHOW pa60TbI 0T NPon3BOAUNTENIBHOCTUN N BPEMEHU €€ BbINO/IHEHUA. OcobeHHOCTH Bbl60pa NMEPEMEHHbLIX U
MeTOAMKa peLleHns 3agay Ha paboTy. CocTaB/ieHMe Tabnnupbl JaHHbIX 3a4aun U ee 3HaUeHWe 415 COCTaB/IEHUS] MaTeMaTUUYECKON MOAENN.

3ajayu Ha uncna.
MpeacTaBneHNMe MHOFO3HAYHOIO YMCaa B BUAE CyMMbI paspsigHbIX cnaraemMbix. OC06eHHOCTM Bbl6opa NepPeEMEHHbIX U METOANKA PELLEHNS 3a4ay Ha vmcna.
OXnpaemble pesynbtathl
Yyauuecs LOMKHbI 3HATb:
KJ'IaCCVICbVIKaLI,I/IIO N OCHOBHbIE TUMbl TEKCTOBbLIX 3aay,
a/IrOPUTM peLLEeHNsT TEKCTOBOI 3aaun;
0COBEHHOCTU BbI6Opa NepeMeHHbIX B 3aBMCMMOCTU OT TuNa 3agau;
Crnocobbl 1 MeTOAbl UX PELLEHUS.
Yyauwmecs LOMKHbI yMeTb:
onpepenAaTb Tvn TEKCTOBOW 3ajayun, 3HaTb 0COBEHHOCTN METOANKWN €€ PELLEHNA, NCIMOJ/Ib30BaTb MNMPU PeELLEHNN pa3/inyHbIe CI'IOCOﬁbI;
NMPUMEHATbL NOJTYHYEHHbIE MaTeMaTUYeCKne 3HaHUA MNMpu peLleHni 3afad,
MCMNo/sIb30BaTh AONO/IHUTE/ILHYIO MaTeMaTUYecKylo nTepaTypy.



Tema 5. PelueHve ypaBHEHMIA N HEPABEHCTB. 3agaHnsa C napaMeTpoM.

Ll,eﬂb Kypca: pacwunpuTtb N cUcteMaTnusnpoBaTb 3HaHUA y4allUXCA, CBA3aHHbLIX C pelleHuneM ypaBHeHMVI N HEpPaBEHCTB; MO3HAKOMWUTb y4allnuxca C
06LL|,I/IMI/I MeTogaMn N npunemMammn peLleHnA ypaBHeHVIVI, HepaBeHCTB U WUX CUCTEM,; onpenesinTb YpoBEHb cnocobHocTen ydalwnxca " ypoBeHb WX
FOTOBHOCTU K NPOMNLHOMY 06YUYEHUIO B LLUKOSE U BY3€.
3afgaumn Kypca:
cucteMmaTn3npoBaTb paHee Noyy4YeHHble 3HAHNA MO PeLEeHN0 ypaBHeHMVI, HEPaBEHCTB N NX CUCTEM,
MO3HAKOMWUTb y4alinxca ¢ pasHbiIMU TUNamMmu ypaBHeHVIVI, HEpPaBEHCTB; 0COOGEHHOCTSAMMU MeTOAUNK N pasInYHbIMA cnocobamm umx peLweHns;
NPUOBLLNTL yYalMXcs K paboTe ¢ MaTeMaTUYECKO NUTepaTypoii;
co3gaTh YC/0BUSA /151 camopeanm3almy yyalmxcs B npouecce y4ebHOM AesTeNbHOCTH;
OBNafieTb MUccnefoBaTe/IbCKON AeATeNbHOCTbIO;
pPa3BnTNE HaBbIKOB I/ICCI'IG,EI,OB&TBJ'IbCKOVI NEeATE/IbHOCTW,
MOBbLICUTb YPOBEHb MaTeMaTUUYEeCKOMn noaAroToBKM BbIMYyCKHNKaA OCHOBHOW LUKO/IbI.
CopepxaHue Kypca:

JInHelHble ypaBHEHUA U HepaBeHCTBa.
JInHeliHOe ypaBHeHMEe C O4HOW MepeMeHHON M ero KOpHW. JIMHeliHOe ypaBHeHWe C ABYMS MepeMeHHbIMU U UX CUCTeMbI. [ padmnyeckoe peLueHue
CUCTEM JINHENHbIX HEPaBEHCTB C ABYyMA NEPEMEHHbLIMNA. JTnHeliHoe YpaBHEHWNE C NMapamMeTpPOM.

CucTembl anrebpanyecknx ypaBHeHUA N HEPABEHC T B.
Cuctembl ypaBHEHMIZ N HEPaBEHCTB C 0,£I|HOI7I HepEMEHHOVI n c ABymMA MNeEpemMeHHbIMU. MeTo,q Pa3niIoXXeHna Ha MHOXUTESIN. METOA BBEAEHUA HOBOI
nepemMeHHo. MeTof NoacTaHOBKU. MeTof cnoxeHus. I'padunyecknini metod. JIMHeliHOe HepaBeHCTBO C NapamMeTPoM.
Oxupaemble pesynbTaThl
Yyvauiunecs LOM>KHbl 3HATb:
OCHOBHbIE MPUEMBbI N METOAbI PELLUEHUA ypaBHeHMVI, HEepPaBEHCTB CUCTEM ypaBHeHMIﬁ C NnapaMeTpamMu;
NMPUMEHATL a/IFTOPUTM pPELLEHNA ypaBHEHMVI, HEepaBEHCTB, CcoAepXallunx napamerp,
cB0604HO OMepupoBaTb annapaTom anrebpbl NPU peLleHnn 3agad;
NPOBOANTL NOJIHOE 060CHOBaHME NPY PeLLeHMK 3a4ad ¢ napameTpamu;
npoBOANTb TOXXAECTBEHHbIE npe06pasoBaH|/m anre6pa|/|l-|eCK|/|x Bblpaﬂ(eHMﬁ;
pewlaTtb HeEpaBEHCTBa N CUCTEMbI HEPAaBEHCTB U3YYEHHbIM METOA0M.
Yuvalyueca gon>KHbl yMEThb:
pewaTtb JINHENHbIEe YpaBHEHUA N HEPaBEHCTBA C 0,El,HOI7I n ABymMaA nepeMeHHbIMN;
onpeaenAaTb TN ypaBHEHUA N METO[ €0 PELLUEHUA;
NMPUMEHATDL pPa3/inyHble METO/bI peUJeHMﬁ ypaBHEHVIIZ N HEPaBEHCTB;
peluaTb ypaBHEHUA U HepaBeHCTBA C napameTpamMul.



N°

A WN -

© 0o

12
13

14
15
16
17
18

19
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34

ypoka

Hata

TemaTunuyeckoe nnaHupoBaHue (34 vaca, 1 yac B Hefeno)

Tema
Tema 1. [poUEHTbI B LLIKOE U XXU3HW.
MoHATME NpoLeHTa.
Pa6oTa C TPEHVHTOBOW W PeATUHIOBO Tabuuamu.
PeleHune 3agay o pacrnpogaxax.
PelweHne 3afay 0 NPOLEHTHBIX Tapudax.
PelleHmne 3aa4 0 NPOLLEHTHBIX LWTpadax.
PelwleHue 3afa4 0 rofI0COBaHNN.
Tema 2. Moay/ib U ero NPUNOXeHUs.
Mogynb. O6bLue cBefeHns: onpeaeneHune, CBONCTBa MOAYNA.
Mpeobpa3oBaHue BbIPaXKEHWUIA, COAEPXKALLUX MOAY b,
ANrOpUTM peLLleHUs TMHEAHOI0 YPaBHEHNS C MOZY/eM.
ANrOpUTM peLleHuns TMHEAHOIo HepaBeHCTBa C MOAY/EM.
MocTpoeHne rpaMKoB NMHeRHbIX QYHKLWA, COAePXaLLMX MOAYN.
CucTeMbl NIMHENHBIX YpaBHEHWIA, COAepXKalLL e Moy b.
CucTeMbl NIMHENRHbLIX HEPABEHCTB, COAepXKalle Moayb.
Tema 3. DYHKLNN U UX TpadnKu.
MoHATMe yHKUMKU. Cnocobbl 3a8aHna PyHKUMK. paduk hyHKUMN.

O6nacTb onpefeneHus GyHKLUA. Hanbosbliee N HaMMeHbLUee 3HaYeHUs YHKLMW, HYNU QYHKLUU, MPOMEXYTKM 3HAKOMOCTOSIHCTBA.

JInHeiiHas hyHKLWMS, ee rpatink 1 CBOMCTBA.
YpaBHeHUEe MPAMOWA, YTr10BOI KOSPPULMNEHT NPSMONA.

®yHKUMS 06paTHOI NPONOPLMOHaLHON 3aBUCUMOCTY, ee TpagviK N CBOMACTBA

Tema 4. PelueHne TEKCTOBbIX 3ajau.

Buabl TEKCTOBbIX 334a4. 3HaYeHWe NpaBubHOr0 NMUCbMEHHOTO od)opmneva TEKCTOBOW 3afa4n.

PelleHme 3afa4 0 [BVKEHWUW TEN MO TEYEHUIO PEKU.

PelleHue 3aa4 0 [ABMXXEHUW TEN MPOTUB TEYEHUSA PEKU.

PaBHOMepHOe ABV>KeHWe Tefl N0 MPAMOI NIMHUK B OfHOM Harpas/ieHunn.
PaBHOMepHOE ABV>KEHWe Tefl MO MPAMOI NIMHUKM HaBCTPeYy APYT ApYyry.
3afjaumn Ha cnnasbl, CMeCuW, pacTBoOpbI.

PeweHve 3agay Ha paboTy.

PewleHne 3afay Ha ymcna.

Tema 5. PelueHue ypaBHeHWIi U HepaBeHCTB. 3afaHnsi C napaMeTpoM.
JInHeliHOe ypaBHEHMWE U ero KOpHMW.

PeLleHWe NMHeRHOro ypaBHEHNS C MapaMeTpoM.

PelueHne NMHeHbIX HepaBeHCTB.

PeLLeHWe NMHeHOro HepaBeHCTBa C MapaMeTpoM.

CucTeMa MHeRHbIX YpaBHEHMWIA.

CucTteMa NIMHeliHbIX YPaBHEHWIA C MapaMeTpoM.

CucTteMa IMHeliHbIX HEPaBEHCTB.

CucTtema NiMHeliHbIX HEPaBEHCTB C NapamMeTpoM.
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lMosAcHMTENbHAasA 3anncKa

OcHoBHas (YHKLMS KypcOB MO BbI6OpYy B cucTeme MNpeanpoduibHOl MOAFOTOBKM MO MaTemMaTuKe - BbisiBfieHWe CpeAcTBamMu npegmeTa
MaTeMaTUKX HanpaBAeHHOCTU JIMHYHOCTU, ee NpodeccnoHaibHbIX UHTEPECOB.

MpeLMeTHO-OpYEHTUPOBAHHbIE KYpPCbl ABMASAIOTCA MNPONeAeBTUYECKUMWU MO OTHOLUEHWIO K NPOQPUAbHbLIM Kypcam Mo MaTeMaTuKe, KOTopble
nMetoT 60/1ee BbICOKUI YpoBeHb. MporpamMmmbl NpeLMeTHO-OPUEHTUPOBAHHbLIX KYPCOB MO BbI6OpY BKAKOYAOT yrny6neHne oTAeflbHbIX TeM 6a30BbIX
o6uieobpasoBaTe/ibHbIX MPOrpaMm MO MaTemMaTWKe, a TakXe M3yveHMe HEKOTOPbIX TeM, BXOAALMX 3a UX pamMKu. [pucyTcTBue TaKMX KypCoB B
yuye6HOM MlaHe y4yallerocs MnoBbILIAeT BEPOATHOCTb TOF0, YTO BbIMYCKHMK Nocfie 9-ro Knacca cgenaet 0CO3HaHHbLIA M ycnewHblli BbIGOp npoguns,
CBSA3aHHOM0 C MaTeMaTUKOIA.

[Ons XW3HM B COBpPEMEHHOM 00LLecTBE BaXXHbIM $ABASAETCA (POPMUPOBAHME MATEMATUYECKOro CTUNSA MbILWEHNS, MPOSABASAIOWLEr0 B
onpefeneHHbIX YMCTBEHHbIX HaBblikax. B npouecce peweHus 3agad ¢ napamerpamv U MOAYNSAMW B apceHan MPUeMOB M MeTOLOB YesI0BEYEeCKOro
MbILL/IEHUS eCTECTBEHHbLIM 06pa30M BK/HOHAKOTCA MHAYKUUA U AefyKLUus, 0606l eHMe N KOHKpeTM3aums, aHanms, Knaccugmkauusa u cuctemaTmsayms,
aHasorusi.

B coBpeMeHHbIX YC/I0BUAX MOCTOSAHHOI0 peOpMUPOBAHUA LWKOIBHOrO MaTeMaTUUYecKoro o6pasoBaHuns, NPy YMeHbLUEHUN YacoB, 0TBOAMMbIX
Ha n3ydeHne MaTemMaTUKN, pacTeT YPOBeHb TPebOBaHUN, NPesbABAAEMbIX K MaTeMaTUYecKo NOAFOTOBKe y4yallmxcsa. HefoctaTtok BpeMeHW NpuBoauT
K (hOpMasibHOMY W3YyYEeHMI0 MHOTMMX BaXKHENLUMX TeM LUKO/IbHOM MaTemMaTuku. OfHOl M3 TaKMx TeM SBMSIETCA WM3y4YeHue CBOWCTB KBaApaTHOro
TpexuysieHa ¢ mapamMeTpPOM M OrPOMHBbI KPYT CBA3aHHbIX C HUM 3ajau.

Mporpamma Kypca no Bbi6opy «M36paHHble BOMNPOCbI MaTeMaTUKW» Npeanonaraet usyvyeHne n oTpaboTKy Kak OCHOBHbIX MeTOJOB peLleHUus
napamMeTpuyecKMX YpaBHEHWA W HepaBeHCTB, TaK W pelleHWe HeCcTaHAapTHbIX 3ajad, rfAe npeLbsBASAIOTCA MOBbIWEHHbIe TpeboBaHMA K
MaTemMaTUyecKo NOAroToBKe yyawimxcs. Kypc npegHasHaudeH ans yyawmxces 9-x KiaccoB U paccuuTaH Ha 34 vaca.

OCHOBHbIMU LeIaMN Kypca ABNAKTCA:
*  (hopMupOBaHMEe OCHOB HAay4YHOro MMPOBO33PeHMS, basMpyoLWmMXCcsa Ha yHAaAMEHTaNbHbIX 3HAHUSIX MaTeMaTUKM;
*  (opMupoBaHMe YyCTONUYMBBLIX 3HAHWI MO TeMaM, NPeACTaBASAOLWNX A4P0 LUKObHON MaTeMaTUKWY;
s cucTemMaTuzauus, yraybneHue n 0606LLeHNe NOMYUYEHHbIX 3HAHWIA B MPOLEcce NU3yUeHUs Kypca;
*  BbISIB/IEHVE N Pa3BUTUE TBOPUHECKNX CMOCOBHOCTEN M IOFMYECKOTr0 MbILLIEHNS YYaLLNXCs.
3ajayn kypca:
*  3aKPenuUTb 3HAHUA U YMEHUS yyallnxcsa no m3bpaHHbIM TEMaM Kypca mateMaTuKn 7-9-ro Knacca;
* CUCTEMATU3NPOBATb pPaHee MoslydYeHHble 3HAHWA MO PeLLeHU0 TeKCTOBbIX 3ajad;
*  MO3HAKOMMWTb y4alUXcs € pasHbIMWU TUNamu 3agay, 0CO6EHHOCTAMM METOAUKMN N Pa3/IMYHbIMM CNOCO6AMMN UX PELLEHWS;
* HayuuTb MPUMEHSITb MaTeMaTUYeCKMe 3HAHUSA B HECTaHLAPTHbIX WM MPOGAEMHbIX CUTyauUUsiX, B PeLUeHUM MOBCEAHEBHbIX XM3HEHHbIX 33ajad
6bITOBOr0 XapakTepa,;
* CUCTEMATU3MPOBATb 3HAHUS yYalLUXCs 0 NapameTpax;
*  pacwumpuTb NpeAcTaB/IeHMe yUaLLMXCA 0 MeTOAax M NpUeMax pelleHus 3ajaHuii ¢ napameTpamu;
s CO034aTb LENOCTHOe NpeAcTaB/ieHNe 0 TeMe, TeM CMOCOBCTBOBATb OBAAEHMNIO KOMMIEKCOM MaTeMaTUUYeCKMX 3HaHWA, YMEHUA U HaBbIKOB;
e cnocobCTBOBaTb Pa3BUTUIO YUEOHOI MOTMBALMM yYaLLLMXCA N 0CO3HAHHOMY BbI6OPY AanbHeLWero Nnpounsa 06yyeHums.



B pe3synbTaTe n3ydeHuUd gaHHOro Kypca yyawiunecs

LO/DKHbI:

- YMETb OnpejensATb TUM TEKCTOBOM 3afaun, 3HaTb 0COGEHHOCTU METOLMKW ee PeLleHuns, UCNOMb3ys NPU 3TOM pasHble Cnocobbl;
- NpMO6BPECTM HaBbIK B PeLUEHWUN YPaBHEHMW UM HEPABEHCTB, BCTPEYAOLLNXCA B X04€ PeLleHNs TEKCTOBbIX 3afay;

- YMEeTb NPUMEHATb MOIyYeHHble MaTeMaTUYeCKNe 3HaHNA B PeLLeHMN XXU3HEHHbIX 3a4ay;

- YMEeTb UCMN0/b30BaTh AOMOIHUTENbHYO MaTeMaTUUeCKYO NuTepaTypy € Uenbto yraybneHna matepmana 0CHOBHOMO Kypca;
- nepecTaTb UCMbITbIBATL MCUXONOMMYECKNIA AUCKOMGOPT NPy BCTPeYe C YC/I0BMEM TEKCTOBOM 3ajayn.

- 3HaTb MNOHATWE NapamMeTpa,;

- 3HaTb a/IrOPUTMbI peLleHWiA 3aa4 ¢ napamMeTpamu;

- 3HaTb 3aBUCMMOCTb KO/IMYECTBA pPeLUeHNIi HepPaBEHCTB, YPAaBHEHU U NX CUCTEM OT 3HAYEHWA NapameTpa;

- 3HaTb CBOWCTBA PELUEHWNIA YPaBHEH W, HEPABEHCTB U UX CUCTEM;

- 3HaTb a/ITOPUTMbI PELLEHNSA TEKCTOBbIX 3ajay.

- YMETb pellaTth INHeNHble, KBafpaTHbIe, pauMoHaibHble YPaBHEHMA C NapaMeTpoM;

- YMeTb pellaTb HepaBeHCTBA C MapameTpoM;

- HAXOA4MTb KOPHU KBagpaTUUYHON yHKLUU;

- CTPOUTb rpatikn KBagpaTuyHbIX QYHKLWNIA;

- uccnefoBaTb KBafpaTHbIN TPEXUIIEH;

- 3HaTb N YMETb NPUMEHSATb HECTaHLAPTHbIE NPUEMbI U METOAbI PELLeHUs ypaBHEHW, HEPABEHCTB U CUCTEM;

- pewlaTtb TEKCTOBbIE 3aJauMn.
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Tema

Tunbl TEKCTOBbIX 3a4a4.
ANropnTM peLLeHNs TeKCTOBbIX

3ajau.

3ajaun Ha NpoLeHThIl, Ha
KOHLeHTpaumnio 1 NpoLeHTHoe
cofep>KaHue.

3agaun Ha MpoLeHTHI.
PellieHVe 3agay ¢ npoLeHTamu.
3agaun Ha cCMecu U CrnaBbl.
PellieHVe 3a8a4 Ha cmecn U
cnsasbl.

3afaun HapaboTy u
Npou3BOANTENLHOCTL TPyaa.
3apayv Ha paboTy u
NPoV3BOAUTELHOCTL TPYZA.
PellieHVe 3a1a4 Ha HaxoXaeHne
o06bemMa paboTbl U
NPou3BOANTENBHOCTY TPYaa.

3afaun Ha ABU>KEHMe.

3agaun Ha iBM>KEHWE MO PeKe.
PewleHwve 3aga4 Ha ABVKEHME M0
peke.

3afaumn Ha ABVKEHUE MO NPSIMONA
(Tena ABWKYTCA HABCTPeYy Apyr
apyry).

3afaum Ha ABVKEHUE MO NPsIMONA
(Tena ABWXKYTCA CNefoM Apyr 3a
ApYrom).

PellieHVe 3aa4 Ha ABUXKEHME 0
NPSIMOIA.

Korn-
BO JaTta
YacoB

N Y

[EEN

Cogep>kaHue nporpamMmbl

TekcToBas 3agava. Buibl TEKCTOBbIX 3afa4y W UX MNpUMepbl. PelleHMe TEKCTOBOW 3agayn. 3Tanbl
pelleHnss TEKCTOBOM 3afjaun. PelueHWe TeKCTOBbIX 3afavy apuMeTUYeCKUMM npriemamm (Mo
JecTBunAM). PelleHe TeKCTOBbIX 3afay METOAOM COCTaBfIEHWS YpaBHEHWs, HepaBeHCTBa UM KX
CUCTEMbI. 3HaYeHMe NPaBWIbHOIO NMUCbMEHHOIO OPOPMIIEHNS pPeLLeHnss TeKCTOBOM 3afayun. PelleHue
TEKCTOBOW 3afa4m ¢ MOMOLLBH rpadinka. YepTexk K TEKCTOBO 3ajaqe 1 ero 3HaveHvie /151 MOCTPOoeHNs
MaTeMaTU4ecKoii Moaenn.

dopmyna 3aBMCUMOCTM MacCbl WM o6bema BeLLecTBa B CrnaBe, CMeCcK, pacTBOpe («4acTb») OT
KOHLEHTpaumm («gons») n maccbl uam obbema crjaea, CMecu, pactBopa («Bcero»). OcobeHHOCTU
Bbl6opa MepeMeHHbIX WU METOLMKMW peLleHus 3afad Ha Cr/jasbl, CMecW, pacTBopbl. CocTaBfieHue
Tab/mMubl AaHHbIX 33fayn Ha CriaBbl, CMEecW, pacTBOpbl W ee 3HayeHWe [NS COCTaB/lIeHUS
MaTemMaTU4eCcKoii Moaen.

dopmMyna 3aBUCMMOCTU 06bEMA BbIMOMHEHHOM PaGoTbl OT MNPOM3BOAUTENBHOCTM W BPEMEHMW €€
BbIMOMHEHMS1. OCOBEHHOCTM BbIGOPA MEPEMEHHbIX W METOAMKM PeLleHnst 3adad  Ha  paboTy.
CocTaBnieHne Tabnupbl AaHHbIX 3afaun Ha paGoTy M ee 3HAYeHWe ANsi COCTaB/EHNS MaTeMaTUYeCKON
MOZenNMN.

[BV>KeHWE Te/ Mo TeYEHMHO U NPOTMB TeueHUs.. PaBHOMEPHOE W PaBHOYCKOPEHHOE [ABWKEHUS TeN Mo
NPSIMOIA  IMHUM B OAHOM HanpaBfEHUM W HaBCTpedy fApyr Apyry. [paduku [BUXKeHVS B
NPSIMOYTO/IbHOl CUCTEME KOOPAMHAT. YTeHWe rpatikoB ABVKEHUS U MPUMEHEHWE WX 151 PELLEHNS]
TEKCTOBbIX 3afay. PelleHMe TEKCTOBbIX 3a4ay C  MCMOSIb30BaHWEM 3/1EMEHTOB  FeOMETPUM.
Oco6eHHOCTM BbIGOpa NEPEMEHHBIX 1 METOAVKM PELLEHUS 3aay Ha ABUKeHMe. CocTaB/eHVe Tabmupbl
JaHHbIX 3a7aum Ha IBVDKEHWNE U ee 3HAUeHVe AN COCTAB/EHMSI MaTEMATMYECKOI MOJEN.
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3HaKOMCTBO C napameTpamu.
Twvinbl 3a4a4 ¢ NapameTpamu.

AHaIMTUYECKNIA METO, pPeLLIeHNS!

3a/la4 ¢ napameTpamu.
"eOMEeTPUYECKIIA MeTOf,

PEeLLEHNS 3aaa4 C NapameTpamu.

JInHeliHble ypaBHeHNS,
HepaBeHCTBa U X CUCTEMbI.
JInHelHble ypaBHeHMS ¢
napamMeTpamu.

JInHeliHble HepaBeHCTBA C
napameTpamu.

CucTeMbl NIMHENHBIX YpaBHEHWIA

C NnapameTpamMu.

CUCTEMbI NINHENHBIX HEPABEHCTB

C napameTpamu.
COBOKYMHOCTMW JIMHENHbIX
HepaBeHCTB C NapameTpamMu.

KBagpaTHble ypaBHeHuUS.

KBagpaTHble ypaBHEHUSA C
napameTpoM.

KBagpaTHble ypaBHEHUSA C
napamMeTpoM MepBoro Tuna.

KBagpaTHble ypaBHEHUSA C
napamMeTpomM BTOPOro Tuma.

KBagpaTHble HepaBeHCTBa.

KBagpaTHble HepaBeHCTBa C
napameTpoOM.

KBagpaTHble HepaBeHCTBa C
napamMeTpoM MepBoro Turna.
KBagpaTHble HepaBeHCTBa C
napamMeTpomM BTOPOro Tuna.
YpaBHeHUs 1 HepaBeHCTBa C
MOZAyneM, cogep>kallve
napameTp

~ W

[E

3agaun ¢ napameTpom. [lepBoe 3HaKOMCTBO. Twnbl 3agay c napaveTpamu. MapameTp U MOMCK
PeLLeHNA ypaBHEHWIA, HEPABEHCTB U UX CUCTeM (BETB/IEHME). AHATIMTUYECKIMIA METO/ PeLLEHNs 3ajadY C
napaMeTpamy. [€OMETPUYECKUA MeTOA pelleHVs 3agad ¢ napameTpamMu. MeTog  pelleHus
OTHOCWTENbHO MapameTpa.

ANropuMTM pELLUEHNS NINHEMHBIX YPaBHEHWA C MapaMeTpPoM. PelleHWe JIMHENHbIX YpaBHEHWA C
napameTpoM. PelleHMe NIMHENMHbIX HepPaBeHCTB C MapameTpoMm. lMapamMeTp M KOMMYECTBO pPeLLeHWiA
CUCTEMbI NINHEHDBIX YpaBHEHWUA. PellieHNe CUCTEM NIMHEMHBLIX YpaBHEHWI ¢ MapaMeTpoM. PelueHne
CUCTEM JINHENHbIX HEPaBEHCTB C MapaMeTPOM.

CBOIACTBO  KBafpaTHOro TpexuneHa. AJIFOPUTMUYECKOE MpeanucaHe pelleHVs  KBafpaTHbIX
ypaBHeHWIA ¢ napameTpoM. [MprMeHeHMe TeopeMbl BueTa npuv pelleHUM KBagpaTHbIX YPaBHEHWUA C
napameTpoM. PacronoykeHVe KOpHel KBagpaTU4YHOM (IYHKUMM OTHOCUTENIbHO 3afaHHON TOUKM.
3afaun, CBOAALLMECH K MCCMESOBaHMIO PaCMO/IOKEHNS KOPHEA KBafpaTU4YHON (yHKLuW. PelueHue
KBaJpaTHbIX ypaBHEHWUI ¢ MapamMeTpoM MepBoro Tvna (“4/18 Kakaoro 3HaueHWs napameTpa HaiiTu Bce
peLleHnst ypaBHeHMA”). PellieHne KBagpaTHbIX ypaBHEHWIA C MapamMeTpoM BTOporo Tuna (“HaiAitu Bce
3HaYeHMA NapamMeTpa Npu KaxkaoM 13 KOTOPbIX YpaBHeHWE Y0BIETBOPSAET 3aaHHbIM YC/I0BUAM”).

PewleHne KBafgpaTHbIX HEPaBEHCTB C NapaMeTpPoM MepBoro Tuna (“4na Kakaoro 3HaveHUs napameTpa
HaliTu BCe peLUeHnsi ypaBHeHWA”). PelleHne KBafpaTHbIX HEPABEHCTB C MapameTpoM BTOPOro Tuna
(“HaMTK Bce 3HAYeHWs MapameTpa MpU KaxkK4oM U3 KOTOPbIX YpaBHEHWE YAO0BMETBOPSET 3afaHHbIM
ycnosusm”).

PeLeHNe NMHEMHbIX YpaBHEHWI A C MOAY/leM W MapaMeTpoM. PellueHMe fIMHENHbIX HepaBeHCTB C
MOZy/ieM M NapamMeTpoM. PelleHVe KBaapaTHbIX YPaBHEHWIA ¢ MoaysieM M napameTpoMm. PelueHue
KBaflpaTHbIX HEPABEHCTB C MOAY/1EM U MapameTpoM.
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JInHeliHble ypaBHEHWS C
MOZY/IEM Y MapamMeTpoM.
JInHeliHble HepaBeHCTBa C
MOZY/1IeEM W NnapameTpoM.
KBagpaTHble ypaBHEHUSA C
MOZY/IEM U MapaMeTpoM.
KBagpaTHble HepaBeHCTBa C
MOZY/1IEM W NnapameTpoM.
3afaun Ha nporpeccum.

3agaun Ha HaxoXeHue n-0ro
usieHa apUPMETNYECKOIA 1
reoMeTPUYECKOl NPOrpeccuin.
PellleHVe 3a8a4 Ha HaxoXxaeHWe
N-0ro YsieHa NPorpeccuil.
3afa4m Ha HaxoXaeHue CyMMbl
N-X YNIEHOB apUPMETUYECKON U
reoMeTPUYECKO NPOrpeccuid.
PellieHVe 3a1a4 Ha HaxoXaeHWe

CyMMbI N-X 4/1€EHOB I'IpOFpECCI/IVI.

dopmy/ibl 06LLEr0 YseHa W CyMMbl MePBbIX N Y/IEHOB apU(METUYECKO U TeOMETPUYECKON

NpPOorpeccuil.

dopmy bl

apuhmMeTMUECKOn 1

reoMeTPUYECKOM MPOrpeccuii,

oTpaxkalolme nx

XapaKTepucTuyeckme cBoiicTBa. OCOGEHHOCTU BbIGOPA MEPEMEHHbIX M METOAMKM PeLUeHUsT 3a4ad Ha

nporpeccuu.
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MOACHUTEJIbBHAA SATTMCKA

Mporpamma Mo MHMOpPMaTUKe Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHus
cocTaB/leHa Ha OCHOBe TpeboBaHMI K pe3y/ibTaTaM OCBOEHWS OCHOBHOM
0bpa3oBaTe/lbHOM MpPorpaMmMbl OCHOBHOIO 06Llero obpasoBaHusi, NpeAcTaBIeHHbIX
B ®IOC 000, aTakxke theaepasbHO paboyein NporpaMmMbl BOCMUTaHUS.

Mporpamma nNo WHQOpPMaTUKe OaéT MpeAcTaBneHne O Lensx, o6Llein
cTpaterMm o6y4yeHWsi, BOCMUTaHMS W Pa3BUTMS  00y4aroLLMXCS  CpeAcTBaMM
MH(OPMaTUKN Ha 6a30BOM YPOBHe, yCTaHaB/MBaeT 00s3aTeNlbHOe MpeamMeTHOe
cofepXXaHue, NpeaycmaTpyBaeT ero CTPYKTYpPUpOBaHve No pasgenam 1 Temam.

MporpamMma nNo MHGopMaTUKe onpeaensieT KOMYeCTBEHHbIE N KaYeCTBEHHbIE
XapaKTEPUCTUKN Y4eBHOro mMatepuana Ans Kakaoro roga U3yvyeHus, B TOM Ymncne
AN CoAepXXaTeNbHOr0 Hano/NHEHUS pasHOro BuAa KOHTPOS (MPOMEXYTOUHONA
aTTecTaumm 06yyaroLmxcs, BCEPOCCUMNCKNX MPOBEPOYHbIX pabor,
rocylapCTBEHHOM UTOroOBOW aTTecTaumn).

MporpamMma No WHGOPMaTUKEe SABNSETCS OCHOBOM [ANS  COCTaB/EHUS
aBTOPCKMUX YYeOHbIX NPorpamMmM, TEMaTUYECKOro MIaHMPOBaHMS Kypca yUnUTenem.

LlenaMn  m3yuyeHns MHGOPMATUMKM Ha YPOBHE OCHOBHOrO  06LUEro
06pa3oBaHnA ABNAKOTCA:

(hopMMpoBaHMEe OCHOB MWUPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTUA HayKU WHGOPMATUKK, AOCTMDKEHUAM Hay4YHO-TEXHUYECKOrO
nporpecca M O6LLECTBEHHON MNPaKTWMKK, 3a CYET pasBUTUA NpeAcTaB/eHWin 06
MH(OPMaLUN KaK O BaXKHEWLLEeM CTpaTErMyecKOM pecypce pasBUTUS JIMYHOCTM,
rocyapcrea, 00LWeCcTBa, MOHUMaHUS POAN  MH(GOPMALMOHHBLIX MNPOLIECCOB,
MH(OPMALMOHHBIX PECYPCOB M UH(OPMALIMOHHBIX TEXHOMOTUA B YCMOBUSX
LMPOoBOM TpaHCHOPMaLMX MHOTMX Cep XKU3HU COBPEMEHHOIO OOLLECTBA;

obecneyeHne YCOBWUIA, CMOCOOGCTBYIOLWMX Pa3BUTUIO  a/ITOPUTMUYECKOTO
MbILLMIEHNS] KaK HEeob6X0AMMOro YcnoBmsi MPOMECCUMOHaIbHOW AesaTeNbHOCTU B
COBPEMEHHOM MH(OPMAaLMOHHOM 06LLEeCTBe, MpeanonaratoLlero CrnocobHOCTb
obyvarollerocsa pasbmBaTb C/IOXKHbIE 3adadyM Ha 6onee NPOCTble MNoA3adauM,
CpaBHMBaTb HOBbIE 3a4a4 C 3afavaMu, PELLEHHbIMU paHee, ONpeaensTh wWwarn ans
AOCTVXKEHMS pe3ynbTaTta U TaK Janee;

(hopMmpoBaHMEe © pa3BUTME KOMMETEHUMI obyuvatowmxca B 06/1acTy
MCNOMb30BaHNSA UHHPOPMALMOHHO-KOMMYHMKALNOHHBLIX TEXHOMOMNIA, B TOM YUC/e
3HaHWA, YMEHWIA W HaBblKOB pPaboTbl C MHGOPMaLMER, MporpaMMnpPoBaHmS,
KOMMYHMKaLMN B COBPEMEHHbLIX LUPPOBLIX Cpedax B YCNOBUAX 0becrieyeHus
MH(OPMaLMOHHON 6€30MacHOCTM IMYHOCTI 06YyYaroLLerocs;

BOCMWTaHWE OTBETCTBEHHOIO U M36MpaTe/IbHOrO OTHOLLUEHWUA K UH(opMaLmm
C YYETOM NPaBOBbIX M 3TUYECKMX aACMEKTOB €€ pacnpoCTpaHeHUs, CTPeMIeHUs K



NPOJO/IKEHNO 06pa3oBaHWA B 06/1aCTU  MHDOPMAUMOHHBLIX TEXHOMOMMA  ©
CO3NAAaTe/IbHON  [eATENIbHOCTU C  MPUMEHEHWEM CPeACTB  MHMOPMALMOHHBIX
TEXHO/IOT WA

HhopmaTnKa B OCHOBHOM 06LLEM 06pa30BaHM OTPaKaeT:

CYLUHOCTb  MHMOPMATUKN  KaK  HayYHOM  AUCUUMNMWHBLI,  M3y4atoLLel
3aKOHOMEPHOCTM NPOTEeKaHUst 1 BO3MOXXHOCTM aBTOMaTmM3aL M MHHOPMaLMOHHBIX
MPOLIECCOB B Pa3/INYHbIX CUCTEMAX;

OCHOBHble ~ 06/1aCTV  MPUMEHEHUS  UH(OPMATUKK,  NPeXae  BCEro
NH(OPMaLIMOHHbIE TEXHO/IOTMK, YNpaB/eHe U CoUManbHYHO Cepy;

MEXANUCUMN/IMHAPHBIA ~ XapakTep  MHMOPMaTUKM U UH(OPMaLMOHHOW
NeATeNbHOCTW.

N3yyeHne  MHMOPMATUKN  OKa3blBaeT  CYLLUECTBEHHOE  B/USIHUME  Ha
(hopMMpOBaHNE MUPOBO33PEHNS 00Y4alOLLErocs, €ro >KM3HEHHYI MNO3ULMIO,
3aKnagblBaeT  OCHOBbl  MOHUMaHWA  NPUHUMNOB  (PYHKUMOHUPOBAHUA U
MCMO/b30BaHNA MHMOPMALMOHHBLIX TEXHOMNOMMA KaK HEO6X0AMMOro MHCTPYMEHTA
NpaKkTMYeCcKn /060N [eAaTeNlbHOCTM W OAHOrO0 M3 Hambonee  3HAYMMbIX
TEXHONOTMYECKMX  OOCTVXKEHWA  COBPEMEHHOM  uvBMAM3auun.  MHorue
NpeaMeTHble 3HAHUS U CrOCoObl AeATeNIbHOCTM, OCBOEHHbIE OOy4atoWMMUCa npu
N3YUYEHUN NHPOPMATMKM, HAXOAAT NPUMEHEHUE KaK B pamKax 00pa3oBaTe/lbHOro
npouecca nNpuv M3yyYeHUU [ApYyrnx npeaMeTHbIX 0061acTeil, Tak U B  UHbIX
YKN3HEHHbIX CUTyauMsX, CTAHOBATCA 3HAYMMbIMW AN (POPMUPOBAHUA KayecTs
MYHOCTWU, TO €CTb OPWMEHTUPOBAHbI Ha (OPMUPOBaHME MeTanpPeaMETHbIX W
NMYHOCTHBIX Pe3ybTaToB 00YUeHNs.

OCHOBHbIe 3aa4n y4ebHOro npeamMeTa «MHpopmaTuka» - chopMmpoBaTb y
06yyatoLLMXCS:

MOHMMaHMe MPUHLUMMNOB YCTPONCTBA M (DYHKLUMOHMPOBaHMS OOLEKTOB
LIM(PPOBOro OKPYXXeHUs, MpeAcTaB/ieHns 06 UCTOpMM WU TEHAEHUMAX Pa3BUTUSA
NH(OPMATMKN Nepuoa LngpoBoit TpaHCHopmaLm COBPEMEHHOIO 0OLLIECTBa;

3HaHWS, YMEHNA N HaBbIKW rPaMOTHON MOCTaHOBKM 3aday, BO3HMKAOLLMX B
NPaKTUYECKOW [eATeNbHOCTW, ANA UX PELUEHUS C NOMOLLBbH MHGOPMALMOHHBIX
TEXHO/OTUWA, YMEHUS U HaBbIKM (DOPMa/IM30BaHHOIO OMUCaHUS MOCTaB/IEHHbIX
3aau;

6a3oBble 3HaHWA 06 WH(OPMALMOHHOM MOAENMPOBaHWW, B TOM 4MUC/e O
MaTeMaTMyYeCKOM MOJeNMPOBaHNN;

3HaHME OCHOBHbIX aNrOpPUTMUYECKUX CTPYKTYP WU YMeHUE MNPUMEHSTb 3TU
3HaHUS NS NOCTPOEHUSI aNIrOPUTMOB PELLEHUSI 3afa4y Mo MUX MaTeMaTUYeCKUM
MOAENSM;

YMEHNA W HaBbIKM COCTaBNEHWUS MPOCTbIX MPOrpaMM Mo MOCTPOEHHOMY
anropuTMy Ha O[JHOM M3 A3bIKOB MPOrpaMMMpPOBaHS BbICOKOIO YPOBHS;



YMEHVUS W HaBblKM 3(NEKTUBHOIO WCMOMb30BAaHNA OCHOBHbLIX TWMOB
NPUKNagHbIX nporpaMmM (NPUIOXKEHNIA) 0OLLEro HazHauYeHUs U NHPOPMALMOHHbIX
CUCTEM [NS PeLLeHnst C UX NOMOLLbIO MPaKTUYeCKUX 3aaad, BnageHne 6a30BbIMU
HOpMamn WH(OPMAaLMOHHOW 3TUKM W MpaBa, OCHOBaMW WH(OPMaLMOHHOW
6e30MacHOCTMU;

YMeHMe rpamMoTHO MHTEPMPETUPOBaTL Pe3y/bTaTbl PeLleHns MPakTUYeCKmX
33fa4 C MNOMOLWIBI MH(OPMALMOHHBIX TEXHOMOIMA, MPUMEHSATb MOMYYEHHbIe
pe3ynbTaTbl B NPaKTUYECKON AesATeNbHOCTM.

Llenn n 3amayunm m3yyeHUs WHGOPMATUKM Ha YPOBHE OCHOBHOrO 0O6LLEro
06pa3oBaHNA  ONPeAensalT  CTPYKTYPY OCHOBHOMO  COfepXKaHus  y4ebHOro
npeaMeTa B BUAE CrefytoLmnX YeTbIPEX TeMaTUUECKMX pa3fesoB:

LMPpoBas rpaMmoTHOCTb;

TEOpPEeTUYECKME OCHOBbI MH(OPMATUKN;

a/IrOPUTMbI U NPOrPaMMUpPOBaHUE;

MHHOPMALMOHHbIE TEXHO/IOMUN.

Ha n3yyeHve nHpopmatukm Ha 6a30BOM YpoBHe oTBoauTcs 102 vaca: B 7
Knacce - 34 yaca (1 yac B Hegento), B 8 knacce - 34 yaca (1 yac B Hefenwo), B 9
Knacce - 34 yaca (1 yac B Hefiento).



COAEP>XAHWNE OBYYEHWA
7 K/ITACC

LinchpoBasi rpaMoTHOCTb

KomnbloTep - yHMBepCcanbHOe YCTPOICTBO 06paboTKN AaHHbIX

KomnbloTep - yHUMBEpCasbHOE BbIMMC/IUTENIbHOE YCTPOCTBO, paboTatoLee
No nporpaMmMe. Tunbl KOMMbHOTEPOB: MEPCOHA/IbHbIE KOMIMbIOTEPbI, BCTPOEHHbIE
KOMMbIOTEPbI, CYNepKOMMboTePbl. MoOUIbHbIE YCTPOMCTBA.

OCHOBHble KOMIMOHEHTbI KOMMbKOTEPA U WX HasHadeHuwe. [lpoueccop.
OnepaTBHast W [ONrOBpeMeHHasd MaMsATb. YCTPOCTBa BBOAA W BbIBOAA.
CeHCOpHbI BBOA, AaTUMKA MOOGWUJbHBIX YCTPOWCTB, CpeAcTBa OMOMETPUYECKOW
ayTeHTU(PMKaLMK.

NcTopna  pasBUTMSA  KOMMbIOTEPOB UM MPOrpammHOro  obecreyeHus.
[MokonieHns KomnbloTepoB. CoOBpeMeHHble TEHAEHUUN Pa3BUTUA KOMIMbHOTEPOB.
CynepKomnboTepbl.

MapaninensHble BbIYKCIEHNS.

MepcoHasbHbIM KOMMbOTEP. TpoLeccop M ero XapakTepucTukM (TaKToBas
4yacToTa, paspsagHoCTb). OrnepatuBHas namATb.  JlONrOBpeMeHHas NamATb.
YcTponictea BBoga U BbiBofa. OO6BEM XpaHUMbIX [aHHbLIX (OnepaTvBHas NamMsATb
KOMMNbHOTEPa, XXECTKUA 1 TBEPAOTE/bHbIA AMCK, NMOCTOAHHAA NaMsATb CMapT(OoHa)
M CKOPOCTb A0CTYNa 418 pas/IMyHbIX BUAOB HOCUTESEN.

TexHMKa 6e30nacHOCTU 1 npasuna paboTbl Ha KOMMbIOTEpE.

Mporpammbl 1 faHHble

MporpamMmHoe ob6ecneyeHVe KoMmMbtoTepa. [lpuKnagHoOe nporpaMMHoe
obecreyeHve. CucrtemHoe nporpaMmHoe obecneyeHue. Cucrtemsl
nporpammupoBaHusa. [NpaBoBasi OxpaHa MporpaMm W [aHHbIX. BecnniaTHble K
YC/IOBHO-6ecniaTHble nporpammbl. CBO60AHOE NMporpaMMHoOe 0becrneyeHue.

®aitibl 1 nanku (katanoru). MpUHLMNLI NOCTPOEHWUA (aioBbIX CUCTEM.
MonHoe uma arna (manku). MyTe K (ainy (nanke). Pabota c dannamm un
KatasioraMym CpeAcTBaMu OrepauyoHHOM CUCTEMbI:  CO3[aHue, KOMMpOBaHWe,
nepemeLLeHne, nepenMmeHoBaHne 1 yaaneHue (arnos 1 nanok (Katanoros). Tunbl
(parinoB. CsoricTBa (aiifioB. XapakTepHble pasMepbl (PaifioB pas/vyHbIX TUMOB
(cTpaHuua TekcTa, 3NEKTPOHHAA KHUra, qoTorpadus, 3anmMcb MecHW, BUAEOKINUM,
MOTHOMETPaKHBIA  (hnibM).  ApXuBauMsa fAaHHbIX. lcnonb3oBaHve nporpaMm-
apxmBaTopoB. PaifioBblii MeHekep. Mounck (aitioB cpeacTeaMu onepaLyioHHON
CUCTEMBI.

KomnbloTepHble BUPYCbI U Apyrve BpefOHOCHble MporpaMmbl. [porpammbl
A1 3aWnTbl OT BUPYCOB.

KomnbloTepHbIe CeTU



O6befnHeHe KOMMbOTEPOB B ceTb. CeTb VIHTepHeT. Beb-cTpaHuua, Beb-
cant. CTpyKTypa agpecoB Beb-pecypcoB. bpaysep. lMomckoBble cuctembl. Mouck
NH(opMaLMX MO K/KYEBbIM Cl0BaM W MO M3006pakeHW0. [0CTOBEPHOCTb
MHopMaLMK, NONYYeHHOW 13 VIHTepHeTa.

CoBpeMeHHbIe CEePBUCHI MHTEPHET-KOMMYHUKaLWIA.

CeTeBOM 3TUKeT, 6a30Bble HOPMbl WMH(OPMALMOHHON 3TMKM W npasa npu
paboTe B IHTepHeTe. CTparternn 6e3onacHoOro noseAeHns B VIHTepHeTe.

TeopeTuyeckme OCHOBbI NH(POPMATUKN

NHdopmaumnsa n nHpopmaLnoHHbIe NPoLecehl

NH(hopmaums - 04HO U3 OCHOBHBIX MOHATUIA COBPEMEHHOI HayKW.

MHopmauma Kak ceefeHns, npefHasHaveHHble 419 BOCMPUATUA YeNI0BEKOM,
W MH(popMauMa  Kak  [aHHble, KOTOpble  MOryT  OblTb  06paboTaHbl
aBTOMaTW3NPOBAHHOW CUCTEMOIA.

[NCKPETHOCTb AaHHbIX. BO3MOXKHOCTb OMMCaHWNA HEMPepbIBHbIX 00BLEKTOB U
MPOLLECCOB C NMOMOLLbIO AUCKPETHLIX AaHHbBIX.

H®popMaLMOHHbIE MPOLIECChl - MPOLECChl, CBA3AHHbIE C XPaHeHWem,
npeobpasoBaHMeM ¥ Nepefaydein JaHHbIX.

MpeacTaBieHve nHpopmaLnm

Cumson. Andasut. MowHocTb  anasuta. PasHoobpasne S3bIKOB U
anmasnToB. ECTECTBEHHbIE U (hopMasibHbIe A3bIKM. ANJaBUT TEKCTOB Ha PYCCKOM
A3blKe. [BOMYHbIA andaBuT. KOAMYeCcTBO BCEBO3MOXHbIX CMOB  (KOZOBbIX
KOMOUHaUNiA) (PUKCMPOBAHHOM ANMHBLI B ABOMYHOM andasuTe. MpeobpasoBaHue
noboro angasnta K ABONYHOMY. KOMMYECTBO pas3/iMYHbIX CNOB (IMKCUPOBaHHOM
[JIMHbI B anasuTe ornpeseéHHON MOLLHOCTW.

KogupoBaHue cuMBOMOB OAHOro angasuTa C NMOMOLLLKD KOAOBbIX C/IOB B
Apyrom andgasnte, KogoBas Tabnuua, AeKOAMPOBaHME.

[BonuHbIi koa. [pefcTaBneHne [aHHbIX B KOMMbIOTEPE Kak TEKCTOB B
[BOVNYHOM asihaBuTe.

NH(OPMAUMOHHBLIA  00BbEM  AaHHbIX. BUT - MUHMMasbHas eauvHUUA
KOnnMyecTBa MH(opMauuyM -  ABOMYHbIA  pa3psad.  EguHMUBL  M3MepeHWs
NH(OPMaLMOHHOIo 06bEMa AlaHHbIX. BUT, 6anT, KMNOGaT, MerabainT, rurabanr.

CKopoCTb nepegayu faHHbIX. EAVHNLBI CKOPOCTW Nepeaaydn AaHHbIX.

KogvpoBaHme TekcToB. PaBHOMEpHbI  Kod.  HepaBHOMEpHbIM  KOL,
Kognpoeka ASCIl. BoCbMWOUTHblE KOAMPOBKW. TTOHATME O KOAMPOBKAX
UNICODE. [ekoanpoBaHue COOOLUEHWIA C WCMOMb30BaHWEM PaBHOMEPHOIO U
HepaBHOMePHOro Kofa. VIHpopmaLMoHHbIA 00bEM TeKCTa.

ICKaykeHne nHgopmauun npu nepeade.

OObLlee npeAcTaB/leHNe O LUGPOBOM MpeACTaBeHMN ayAMOBU3Ya/IbHBIX Y
ApYrux HenpepbIBHbIX AaHHbIX.



KogupoBaHne upeta. LlgetoBble Mogenn. Mogens RGB. [nybuHa
KoauposaHus. Manntpa.

PacTpoBoe M BEKTOPHOe NpeAcTaBieHue N306paxeHnid. Mukcens. OueHKa
MHOPMALMOHHOIo 06bEMa rpadimyecknX AaHHbIX A1 PaCTPOBOro N306paXKEHNS.

KoanposaHue 3ByKa. Pa3paAHOCTbL M yacToTa 3anmcu. KonnmyectBo KaHa/10B
3anmcu.

OueHKa KONMYeCTBEHHbIX MapameTpoB, CBA3aHHbLIX C MPeACTaB/eHMEM W
XpaHeHVeM 3BYKOBbIX (paiifios.

NHhopmaLoHHble TEXHOI0MMK

TeKCTOBbIe JOKYMEHTbI

TeKCTOBble AOKYMEHTbI U WX CTPYKTYPHble 3MeMeHTbl (CTpaHuua, ab3al,
CTpOKa, C/I0BO, CUMBO/I).

TeKCTOBbIA NPOLECCOp - MHCTPYMEHT CO3fdaHusA, pefakTUpoBaHUs WU
(hopmaTmpoBaHna TekcToB. [paBuna Habopa TekcTa. PefaKTMpoBaHWe TeKCTa.
CsoiictBa cumBofioB. LUpugT. Tunbl  wpndtoB (pybneHble, C 3aceykamu,
MOHOLUMPWHHbIE). TToNY>XXMPHOE U KypcuBHOe HadepTaHue. CBoOiCTBa ab3ales:
rpaHnubl, ab3auHbIin OTCTYM, WHTEPBa/, BblpaBHMBaHWE. apameTpbl CTpaHULbI.
CTtunesoe hopmMaTUpOBaHUe.

CTpyKTypvpOoBaHMe WHGopMaumMm C  MOMOLLbO  CMWUCKOB U Tabnwuu,
MHOroypoBHeBble cnvcku. [lob6asneHvie TabnunL, B TEKCTOBbIE AOKYMEHTHI.

BcTaBka 1306paXkKeHWIA B TEKCTOBbIE AOKYMeHTbl. OBGTekaHue M306paxeHuit
TEKCTOM. BK/KOYeHMe B TEKCTOBbIA [OKYMEHT Amarpamm, qopmys, Hymepauum
CTpaHuL, KONOHTUTY/OB, CCbIIOK U APYTUX 3/1EMEHTOB.

MpoBepka npasonucaHns. PaccTaHOBKa MepeHOCcoB. ["0/10COBOM BBOJ, TEKCTA.
OnTnyeckoe pacno3HaBaHMe TekcTa. KOMMbIOTEPHbIA NepeBof. Mcnonb3oBaHue
cepBuCcoB VIHTepHeTa Ans 06paboTKM TEKCTA.

KomnbloTepHas rpajuka

3HAaKOMCTBO C  rpajmyeckMmmn  pefaktopamu. PacTpoBble  PUCYHKM.
cnonb3oBaHue rpagmyeckmx npuM1TBOB.

Onepauun peaakTMpoBaHUA rpaPuyecKnx 06bEKTOB, B TOM YMC/ie LUPPOBbIX
(hoTorpadmii: n3MeHeHWe pa3mepa, 06pe3Ka, MOBOPOT, OTpakeHue, paboTa ¢
obnactamu (BblgeneHve, KOMMWPOBaHWe, 3a/MBKA LIBETOM), KOPPEKUMSA LBEeTa,
APKOCTM N KOHTPACTHOCTW.

BekTtopHas rpaduka. Co3faHuMe BEKTOPHbIX PUCYHKOB BCTPOEHHbLIMU
CpeAcTBaMn TEKCTOBOrO Mpoueccopa wavM Apyrux nporpaMm  (MPUIoXeHWN).
[lo6aBneHve BEKTOPHbIX PUCYHKOB B JOKYMEHTI.

MynbTUMeAnAHbIe NPe3eHTaLUM

MoAroToBka MynbTUMEAWIAHLIX Npe3eHTaumin. Cnaing. [lobasneHve Ha cnaing
TeKCcTa 1 n300paxkeHnin. PaboTa ¢ HECKONbKUMU cnarifamu.



[ob6aBneHve Ha  craing — ayguoBu3yasibHbIX — JaHHbIX.  AHMMAaUWS.
["'MnepcebInKu.

8 K/TACC

TeopeTuyeckme 0CHOBbI NH(POPMATUKN

CucTtembl cUUCIEHNA

HenosnunoHHble 1 MNO3UUMOHHbIE  CUCTEMbI  CUMC/EHUA.  AndasuT.
OcHoBaHve. Pa3épHyTaa opma 3anuncu ymicna. lNlepesos B AeCATUYHYIO CUCTEMY
yucen, 3anncaHHbIX B PYrnx CUCTEMAxX CUUCIEHNS.

PuMCKas cuctema CUMCEHWS.

[BOMYHaA cucteMa cuncneHus. NepeBog LenbiX ymncen B npegenax ot 0 o
1024 B [BOMYHYI CUCTEMY CUMCNEHUS. BocbmepuyHaa cuctema CUYUCNIEHUS.
MepeBof Uncen M3 BOCbMEPUYHON CUCTEMbI B BOVYHYIO U AECATUYHYIO CUCTEMbI
W obpartHo. LlecTHaguarepuyHas cucTema cuucnieHus. [lepeBof uucen w3
LLeCTHaAUATEPUYHON CUCTEMbI B [BOMYHYIO, BOCbMEPUYHYIO W [ECATUYHYIO
CUCTEMbI U 06PaTHO.

ApurMeTYECKME ornepaLn B BOUYHOM CUCTEME CUMCIEHUS.

AneMeHTbl MaTeMaTUYeCKOM I0rMKu

Nlornyeckne  BbICKasblBaHWA.  JlOTMYeCKMe  3HaYeHUS  BbICKAa3bIBAHWIA.
JnemMeHTapHble W COCTaBHble BbICKa3blBaHUA. Jlornyeckue onepauun: — «u»
(KOHBIOHKUMSA, NOTMYECKOe YMHOXEHWEe), «unu» (AM3bIOHKLUMA, JIOrMYeckoe
C/IOXKEHWE), «He» (NIornmyeckoe oTpuuaHue). MpruopuTeT NOrMYecKMX ornepaumi.
OnpepfeneHne UCTUHHOCTWU COCTaBHOIO BbICKa3bIBaHWA, €C/IM N3BECTHbLI 3HAYEHWA
WUCTUHHOCTU BXOAALMX B HEro 3/IeMeHTapHbIX BbICKa3blBaHWA. Jlornyeckue
BblpaeHusi. [paBuna 3anucyu NOrnyYecKUX BblpaXeHWA. [locTpoeHve Tabnumy
MCTUHHOCTYU NTOrMYECKNX BbIPaXKEHWIA.

Jlornyeckume anemeHTbl. 3HaKOMCTBO C JIOTMYECKUMWN OCHOBaMW KOMMbIOTEpa.

ANropnuTmMbl 1 NporpaMmMmpoBaHue

VcnonHutenu n anroputMbl. ANropuUTMUYECKNE KOHCTPYKLUNA

[MoHATMe anropuTMa. WICNOMHWUTENW anroputmMoB. ANTOPUTM  Kak MnaH
yNpaB/eHNA UCMONHUTENEM.

CsoiictBa anroputma. Cnocobbl 3anucy anroputMa (C/IOBECHbIN, B BUAE
610K-CXeMbI, NPOrpammva).

ANropUTMNYECKNE KOHCTPYKUMKN. KOHCTPYKUMS «CnefoBaHne». JIMHENHbI
anroput™M.  OrpaHUMYeHHOCTb  JIMHEMHbLIX  aIrOPpUTMOB:  HEBO3MOXXHOCTb
NpeLycMOTPeTb 3aBMCUMOCTb MOC/eA0BaTeIbHOCTM BbINOHAEMbIX [LEACTBUMA OT
NCXOAHBIX AaHHbIX.



KOHCTpYKUNA «BeTBMEeHMe»: MOMHAsA W HerosiHas (popMbl. BbinosHeHWe U
HeBbINO/IHEHNe YCNOBUA (MCTUHHOCTb W JIOXKHOCTb BbICKa3biBaHUSA). pocTble ©
COCTaBHbIE YC/I0BUS.

KOHCTPYKUMA «MOBTOPEHUSA»: UMK/bI C 33faHHbIM YMCIOM MOBTOPEHWUI, C
YCNOBMEM BbIMOSIHEHMS, C NEPEMEHHON LKA,

PaspaboTka 414 (POpMasibHOTO WCMOSIHUTENA a/iIrOpUTMa, MPUBOLALLENO K
TpebyemMoMy pe3y/nbTaty Mpu KOHKPETHbIX WCXOAHbIX AaHHbIX. Pa3paboTka
HECMOXHbIX afrOPUTMOB  C  WCMO/b30BAHWMEM LMK/IOB W BETB/IEHWI  ANd
yrnpasneHnss QopMaibHbIMU UCMOMHUTENAMU, TakMMK Kak Po60T, Yepenaluka,
UepTéXHMK.  BbINONHEHME  anropuTMOB  BPYUYHYHO U Ha  KOMMbHOTEpE.
CUHTaKCMYeCcKre 1 nornyeckme owmnokun. OTKasbl.

A3bIK NpOrpaMmMmnpoBaHuns

A3blk nporpammupoBaHus (Python, C++, Mackanb, Java, C#, LLKONbHbIN
ANropuTMUYECKNin A3bIK).

CuctemMa nporpaMMUpOBaHUA: pefakTop TeKCTa nporpaMmm, TPaHCAATop,
OTNafuuK.

[MepeMeHHas: Tun, MM, 3HadeHue. Llenble, BeLLleCTBEHHbIE WU CUMBOJIbHbLIE
nepemMeHHbIe.

OnepaTtop npuceavBaHuA. APUPMETUYECKME BbIPKEHMA W MOPALOK KX
BbluncneHma. Onepaumn € UenbIMW YnucnaMu: LenoyncneHHoe AefleHne, oCTaTok
OT AeNeHus.

BetBneHus. CocTaBHble YCMOBUA (3aMWCb JIOFTMYECKMX BbIPXKEHWIA Ha
M3yyaemoM fi3blKe MPOrpaMMMpoBaHuUs). HaxoxaeHne MUHUMYyMa U MakCMMyMa
N3 ABYX, TPEX WM YETbIPEX yucen. PelleHWe KBaapaTHOro ypaBHEHUA, MMEIOLLEro
BeLLleCTBEHHbIE KOPHMW.

[dunanorosaa oTnafka nporpamm: TMoOLIaroBoe BbINOMHEHNE, MPOCMOTP
3HaYeHWI BeIMYMH, OTNaJ0UHBII BbIBOJ, BbIOOP TOUKM OCTaHOBA.

Linkn ¢ ycnosvem. Anroputm EBKIMAa ANA HaXOXAeHWUA HambOsbLUEero
o6LLero fenutens ABYX HaTypasibHbIX 4ucesn. PasbveHue 3anmncy HaTypasibHOro
yncna B MO3ULMOHHON CUCTEME C OCHOBaHMEM, MeHbLIMM WM paBHbIM 10, Ha
oTAeNbHble LMGpbI.

LInkn ¢ nepeMeHHOW. ANrOpuUTMbl MPOBEPKMU AE/TMMOCTM OAHOr0 LeNoro
4yucna Ha Apyroe, NPoBepPKN HaTypasIbHOro YMcna Ha NPocToTy.

O6paboTKa CMMBO/bHBIX AaHHbIX. CYMBO/IbHbIE (CTPOKOBbIE) NMEepeMeHHbIE.
MocnmBonbHad o06paboTka CTPOK. [oAcYET 4acTOTbl MOSIB/IEHMS CUMBOMA B
CTpOKe. BCTpoeHHble (hyHKUMM Ans 06paboTKM CTPOK.

AHanms3 anropnTmos



OnpeneneHne BO3MOXHbIX Pe3ynbTaToB paboTbl anroputmMa Npu AaHHOM
MHOXECTBE BXOAHbIX [aHHbIX, OMpeAeNeHne BO3MOXHbIX BXOAHbIX [aHHbIX,
NPVBOASALLMX K JaHHOMY pe3ynbTaTy.

9 KJTACC

LinpoBas rpaMoTHOCTb

FnobanbHasn ceTb VIHTEPHET 1 cTpaTernm 6e30NacHOro rnoBeieHUs B Hell

["nobanbHas ceTb VIHTepHeT. IP-agpeca y3noB. CeTeBOe XpaHeHMe [daHHbIX.
MeTo/bl MHANBUAYAILHOTO M KOMNEKTUBHOIO pasMeLLeHNs HOBOW MH(opmalun B
NHTepHeTe. bBonblive [aHHble (MHTEpPHeT-JaHHble, B 4YaCTHOCTU [aHHble
couMasbHbIX CeTei).

[MoHATME 06 MH(OpPMaLMOHHON 6e30MacHOCTU. YTPo3bl UH(POPMALMOHHOM
6e30nacHOCTX npu paboTe B rnobanbHOM CETU M MEeToAbl NPOTUBOAENACTBUA WM.
MpaBuna 6e3onacHOM ayTeHTUMMKauuKW. 3awmTa JUYHOW  MH(opMauun B
NHTepHeTe. be3onacHble cTpaternu nosefeHus B VIHTepHeTe. [NpeaynpexaeHvie
BOB/IeYEHNA B [ECTPYKTVBHblE N KPUMWHa/bHbIE (DOPMbl CETEBOMN aKTUBHOCTYU
(KnbepOynnuHr, UWKHE 1 apyrue Qopmbl).

Pa6oTa B MH(OopMaLMOHHOM NPOCTPaHCTBE

Buabl pestenbHOCTU B VIHTepHeTe, MHTEPHET-CEPBUCHI: KOMMYHUKALNOHHbIE
cepBuCbl (NOYTOBas CNy>k6a, BUAEO-KOH(EPEeHLU-CBSA3b U [APYrue), CnpaBOYHble
CnyXbbl (KapTbl, pacnucaHus W [pyrve), MOWCKOBbIE CNYXObl, Cy>X0bl
0OHOBMEHMS MporpaMMHOro obecrnedeHuss U Apyrue cnyxoébl.  Cepsuchbl
rocyfapcteeHHbIX ycnyr. ObnayHble XxpaHunuwa gaHHbIX. CpefcTBa COBMECTHOM
pa3paboTKM JOKYMeHTOB (OHMaiH-odmckl). MporpaMMHoe obecrieyeHne Kak Beb-
CepBUC: OHJIANHOBbLIE TEKCTOBbLIE W rpadnyeckme pefakTopbl, cpedbl paspaboTKu
nporpamm.

TeopeTnyecKne 0CHOBbI MH(OPMaTUKM

MogenupoBaHue Kak MeTof, No3HaHUSA

Mogenb. 3agaun, pellaemble ¢ MOMOLLLIO ModennposaHusa. Knaccupukaumm
mofenein.  MatepuanbHble  (HaTypHble) W UH(OPMALMOHHbIE  MOAENN.
HenpepbiBHble W AWUCKPETHble Mogenn. WMuTaumoHHble mogenun. Wrposble
mofenm. OueHKa afleKBaTHOCTU MOZeNn MOAEMPYeMOMY O0ObeKTYy W Lensam
MOAEe/IMPOBaHMS.

TabnuuHble mogenun. Tabnuua Kak NpeacTaBneHrie 0THOLIEHUS.

Bbasbl AaHHbIX. OTOGOP B Tabnvue CTPOK, YAOBNETBOPAIOLWMX 3afaHHOMY
YCNOBMIO.

pacp. BepumnHa, pebpo, nytb. OpUEHTUPOBaHHbIE N HEOPUEHTUPOBAHHbLIE
rpagbl. OnamHa (Bec) pebpa. Becoas matpuua rpada. LamnHa Nyt Mexay
BepwnHamMy rpada. MNonck onTumanbHOro nytu B rpade. HavanbHas BepLunHa



(MCTOYHMK) N KOHeYHas BepLUMHa (CTOK) B OpMEHTUPOBAHHOM rpade. BbluncneHve
KONM4ecTBa MyTei B HarpaB/IeHHOM auMKIMYeCKOM rpade.

Oepeo. KopeHb, BepwuHa (y3en), nuct, pebpo (ayra) nepesBa. BbicoTa
Aepesa. Nopaepeso. MNprMepbl UCMNOMb30BaHNA [epeBbeB. Mepebop BapuaHTOB C
MOMOLLBIO [iepesa.

[MoHATME MaTeMaTU4YecKo Mogenn. 3agayn, pellaemMble C  MOMOLLbHO
MaTemaTuyeckoro (KOMMbKTEPHOro) MoaennposaHms. OTMuMe MaTeMaTUYeCKOW
MOZEeNM OT HaTypHOW MOAeNM W OT C/IOBECHOrO (NMTepaTypHOro) OonucaHus
o6beKTa.

STanbl KOMMbIOTEPHOr0 MOAENMPOBaHMA: MOCTaHOBKa 3afayu, MOCTPOeHue
MaTemaTMyecKoin mMofenu, NporpaMmMHas peannsaums, TeCTMpoBaHue, NpoBeeHne
KOMMbIOTEPHOrO 3KCMEPUMEHTA, aHa/IM3 ero pesynbTaToB, YTOUHEHWE MOLEN.

ANropuTMbl 1 NporpamMmmMmnpoBaHme

Pa3paboTka a/iropuTMOB U NPOrpamm

Pa3bveHune 3agayun Ha nogzagayn. CocTaeneHvie anroputMoB M NPorpaMm C
MCMO/Ib30BaHNEM BETB/IEHWI, LUK/IOB W BCMOMOraTe/fibHbIX anroputMoB s
yrnpasneHns UCnonHuTenem Po6OT uan Apyrummn UCMOMHUTENSAMU, TaKUMKU Kak
Uepenatuka, YepTéxxHnK n gpyrumu.

TabnnyHble BeNMUYMHBLI (Maccuebl). OfHOMepHble MaccuBbl. COCTaB/ieHNE U
OT/NafKa nporpamMm, peannsyrolmx TUMoBble anropuTMbl 06paboTKM OLHOMEPHbIX
4MCNOBbLIX MacCMBOB, Ha OLHOM W3 A3bIKOB MporpammupoBaHua (Python, C++,
Mackanb, Java, C#, LLIKONbHbIA ANrOpUTMUYECKINIA HA3bIK): 3aM0HEHNE YACNIOBOIO
MaccuBa Cy4YailHbIMU Ymcnamun, B COOTBETCTBUM C (hOPMY/ON MUnm NyTéM BBOAA
yncesl, HaxoXfJeHve CyMMbl 3/IEMEHTOB MacCuBa, JIMHEWHbIA MOWCK 3aJaHHOro
3HayeHMs B MaccuBe, MNOACYET 3/1IEMEHTOB MaccuBa, Y[OB/IETBOPAOLLMX
3a[lJaHHOMY YC/OBMIO, HaxoXAeHWe MUHUMASIbHOro (MaKCUMasibHOro) 3nemeHTa
mMaccusa. CopTMpPOBKa MaccumBa.

Ob6paboTKa MOTOKA AaHHbLIX: BbIYMC/IEHWE KOJIMYECTBA, CYMMbl, CPefHero
apUPMETUYECKOTO, MWHUMAIbHOTO M  MakKCUMa/lbHOrO0 3HayeHWs 3/1eMEHTOB
nocnefoBaTeNbHOCTK, YA0BETBOPAIOLLMX 384aHHOMY YC/TOBUIO.

YnpaBneHuve

YnpaeneHve. CurHan. O6paTHas cBasb. [onyyeHre CUTHaI0B OT LMPPOBbIX
[aTunMKoB  (KacaHWsa, pacCTOsHWSA, CBeTa, 3ByKa W Apyroro). [lpumepsl
MCNOMb30BaHWA  MPUHLUMNA 06paTHOM  CBA3M B CUCTEMax  YrnpaBieHus
TEXHUYECKMMMN  YCTPONCTBAMM C MOMOLLbIO  [JaTYMKOB, B TOM YuCle B
POBOTOTEXHMKE.

Mpumepbl pobOTM3NPOBAHHLIX CUCTEM (CUCTEMa yNpaBneHUs ABVKEHVWEM B
TPaHCMOPTHON CUCTEMe, CBapoyHas /JIMHWA aBT03aBOAd, aBTOMAaTU3MPOBAHHOE



yrnpas/ieHne OTOMJIeHNEM JOMa, aBTOHOMHAs CUCTeMa YrpaB/ieHUst TPAHCMOPTHbLIM
CpeACTBOM U ApYrue CUCTEMbI).

NHhopmaLoHHble TeEXHOI0MrMK

ONEeKTPOHHbIe Tabnmuybl

MoHATUE 06 3MEKTPOHHbIX Tabnuuyax. Tunbl JaHHbIX B AYEKaX 3M1EeKTPOHHOM
Tabnuubl. PefakTMpoBaHue U (hopMaTMpoBaHue Tabnuu,. BCTpoeHHble (YHKLUMK
ANA MOMCKa MakCUMyMa, MWHMMYMa, CYyMMbl W CPefHero apujMeTUyecKoro.
CopTvpoBKa [faHHbIX B Bblge/leHHOM [Auana3oHe. [10CTpoeHWe Auarpamm
(ructorpamma, Kpyrosas [AuarpamMma, TodyeyHas Auarpamma). Bbibop Tuna
Amarpamml.

[Mpeobpa3oBaHre opmyn Npu KonupoBaHUW. OTHOCUTENbHASA, abCoNOTHAS
M CMeLLiaHHasa agpecauus.

YCNOBHble BbIYMC/IEHUS B 3MEKTPOHHbLIX Tabnmuyax. CymMMupoBaHue 1
MOACYET 3HAYeHMI, OTBeYaloWMX 3adaHHOMY Yycnosuo. O6paboTKa 60/MbLLMX
HabopoB AaHHbIX. YMCneHHOe MOAEeIMPOBaHNE B 3N1EKTPOHHbIX Tabmuax.

NHhopMaLoHHble TEXHOIOMMN B COBPEMEHHOM 06LLIECTBE

Ponb MHOPMALMOHHBLIX TEXHONIOMNIA B pa3BUTUM 3KOHOMUKIN MUPa, CTPaHbI,
permoHa. OTKpbITble 06pazoBaTe/ibHble PECYPChI.

[Mpodheccnu, cBA3aHHbIE C UHPOPMATUKOA N MHPOPMALMOHHBIMW TEXHONOMUSAMMU:
BeO-AM3aiiHep,  MPOrpammucT,  paspaboTyMK  MOOWJIbHBIX  MPWUIOXEHWNA,
TECTMPOBLUMK, apXUTEKTOP MNPOrpaMMHOro 06ecneyeHus, CneuuaIncT Mo
aHaNn3y faHHbIX, CUCTEMHbIA agMUHUCTPATOP.



NAAHNPYEMBbBIE PE3YJIBTATbl OCBOEHWA TMPOIMPAMMBI T10
NHPOPMATUKE HA YPOBHE OCHOBHOI'O OBLLUEIO
OBPA3OBAHWNA

N3yyeHne wvHMOpPMATUKM Ha YpPOBHE OCHOBHOrO 06Llero 06pa3oBaHUS
Hanpae/eHO Ha AOCTMXKeHVe 06yYatoWUMNCA IMYHOCTHBLIX, MeTanpeaMeTHbIX 1
NpeAMETHbIX pPe3y/ibTaTOB OCBOEHMS COAEepXXaHWst y4ebHOro npeameTa.
JINUHOCTHDLIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl WMMEKT Harpae/leHHOCTb Ha pelleHne 3afad
BOCMUTAHWUA, PasBUTMS M couManm3aumm o0ydarolmxca cpeacteaMu yyebHoOro
npeameTa.

B pe3ynbrate u3yyeHWs WHGOPMATUKMA Ha YPOBHE OCHOBHOrO O6LLEro
06pasoBaHua y oby4arollerocs 6yayT ChopmMMpoBaHbl CreaytoLimMe NIMYHOCTHbIE
pe3ynbTaTbl B YacTu:

1) NaTPUOTUYECKOIO BOCMUTAHWS:

LIEHHOCTHOE OTHOLLIEHNE K OTEYECTBEHHOMY KY/NbTYPHOMY, UCTOPMUYECKOMY U
Hay4YHOMY Hacneamto, MOHVMaHWe 3HaYeHUs MH(OPMATUKM Kak HayKu B XKU3HU
COBPEMEHHOro 00LLecTBa, BnafeHWe AOCTOBEPHOW MH(opmaumein o nepefoBbIX
MUPOBbIX W OTEYECTBEHHbIX [AOCTVDKEHMAX B 001acTM  UH(OPMATUKM 1
MHOPMALMOHHBLIX TEXHOMOINIA, 3aUHTEPECOBAHHOCTb B Hay4HbIX 3HaHUSX O
LMhPOBOIA TpaHChopMaL COBPEMEHHOIO OOLLIECTBA;

2) IyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUS:

OpMeHTauMsa Ha MopasibHble LLeHHOCTU M HOPMbI B CUTYaUMAaX HPaBCTBEHHOIO
Bbl6Opa, FOTOBHOCTb OLIEHMBATb CBOE MOBEAEHME M MOCTYMNKK, a TaKXe MoBeaeHne
M NOCTYNKN APYTUX NHOAENA C NO3ULMA HPaBCTBEHHbIX U NPABOBbLIX HOPM C YUYETOM
OCO3HaHMS MOCMeACTBMIA  MOCTYMKOB, aKTUBHOE HEMPUATUE  acoumasibHbIX
MOCTYMKOB, B TOM YmnC/ie B VIHTEPHETE;

3) rpaXAaHCKOro BOCMUTaHWS:

NpefcTaBfieHWe O COUMa/IbHbIX HOpMax W npaBuiax MeX/IMYHOCTHBIX
OTHOLWIEHWIA B KOMNEKTMBE, B TOM 4WUC/e B COUMaIbHBLIX COOOLLECTBaX,
cobnogeHe npaswus  6e30MacHOCTM, B TOM 4WCNe HaBbIKOB 6e30MacHoro
NoBeAeHNs B WHTEPHeT-Ccpefe, [rOTOBHOCTb K Pa3HOOOpPa3HOM COBMECTHOW
[EeATeNbHOCTU MPU BbIMOSIHEHUM Y4eOHbIX, MO3HaBaTe/lbHbIX 3afay, COo3f4aHuu
Yy4eOHbIX MPOEKTOB, CTPEM/IEHWE K B3aUMOMOHUMaHWUIO W B3aMMOMOMOLUM B
npotiecce aTon y4ebHON AeaTeNIbHOCTM, TOTOBHOCTb OLIEHMBATbL CBOE MOBEAEHUE U
MOCTYMNKN CBOMX TOBapuLENn C NO3NLMM HPABCTBEHHbIX M MNPaBOBbIX HOPM C
YYETOM OCO3HaHWA MOCNeACTBUIA MOCTYMKOB,;

4) UEHHOCTeN Hay4yHOro No3HaHus:

ChopMMPOBAHHOCTb MUPOBO33PEHYECKUX MpPefCcTaB/eHniA 06 MHpopMaLmu,
NH(OPMaLMOHHBIX npoveccax " NHOPMALMOHHBIX TEXHONOIUAX,



COOTBETCTBYHOLUMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKM U OOLLECTBEHHOM
MPaKTUKN N COCTaBNAOLWMX 6a30BYH0 OCHOBY AN1S MOHUMaHWSA CYLLHOCTM Hay4HOW
KapTWHbI MUPA;

MHTEPEC K OOYyYEeHMO W TMO3HaHMI0, NH0603HATENbHOCTb, TOTOBHOCTb U
CNocobHOCTb K camo06pa30BaHMiO, OCO3HAaHHOMY BbIGOPY HarpaBfeHHOCTN W
YPOBHS 00yYeHUA B Ja/IbHENLLIEM,;

OBNafleHNne OCHOBHbLIMW HaBblKaMW MCCNeoBaTeIbCKOM  [esTeNbHOCTH,
yCTaHOBKA Ha OCMbIC/IEHME OnblTa, HaGMOLEHWUIA, MNOCTYMKOB W CTPeMJIEHMe
COBEpLUEHCTBOBATb MYTWU AOCTUMDKEHUS MHAMBUAYa/IbHOTO W KOMNEKTUBHOIO
Gnaronony4us;

ChOPMMPOBAHHOCTb MH(OPMALMOHHON Ky/NbTypbl, B TOM YMUC/E HAaBbIKOB
CamMOoCTOATe/IbHOM paboTbl C Yy4ebHbIMW TeKCTamMu, CMpaBOYHOW NUTepaTypoi,
pa3Ho0bpa3HbIMK CpeAcTBaMU UHMOPMALIMOHHBIX TEXHOMOIMI, a TakXe YMeHUS
CaMOCTOSATENbHO OMpPeAensTb Le/In CBOEro 0by4yeHusi, CTaBuUTb U (HOpMyIMpoBaThb
ANA cebs HOBble 3afayn B y4ébe M Mo3HaBaTeNlbHOW [esTeNlbHOCTW, pa3BMBaTb
MOTVBbI 1 MHTEPECHbI CBOEW NO3HABATE/IbHOW [eATe/IbHOCTH;

5) (hopMMpPOBaHMS KyNbTypbl 340POBbS:

OCO3HaHMe LEHHOCTM >KW3HW, OTBETCTBEHHOE OTHOLLEHWE K CBOEMY
3[0pOBbIO, YCTAHOBKAa Ha 340POBbIA 00pa3 >KU3HW, B TOM 4MC/e U 3a CYET
OCBOEHMS M CcOOMtofeHUs TpeboBaHMA 6Ge30MacHoO  3KcMayaTaumu CpeacTs
MHOPMALMOHHBIX Y KOMMYHUKALMOHHbLIX TEXHONOTUA;

6) TPyAOBOro BOCNUTaHUSA:

MHTEPEC K MPaKTMYEeCKOMY W3y4YeHUIO npodeccnini 1 Tpyaa B cdepax
npogeccroHabHOM LeATeNbHOCTH, CBSA3aHHbIX C NH(OPMATMKON,
nporpaMmmmpoBaHveM ¥ WUHMOPMALMOHHBIMU TEXHOMOTMAMKW, OCHOBAHHLIMU Ha
AOCTUXKEHMAX HayKN MHDOPMATMKMN 1 HayUYHO-TEXHNYECKOro Nporpecca;

OCO3HaHHbIA  BbIGOP W MOCTPOEHME  WHAMBUAYaNbHOW  TpaeKTopuu
006pa3oBaHMA M >KU3HEHHBbIX TMJIAHOB C YYETOM JIMYHBIX W OOLLECTBEHHbIX
MNHTEPECOB M NOTPebHOCTEN;

7) 3KONOrMYeCcKOro BOCNUTaHUS:

OCO3HaHWe rn06a1bHOro xapakrepa 3KOMIOTMYECKMX MpPobnem U nyTeil ux
PeleHns, B TOM 4uMCle C YYETOM BO3MOXHOCTEN WH(POPMALMOHHBIX U
KOMMYHVKaLMOHHbIX TEXHO/IOTNNA;

8) aganTaunm o0byyatoLerocs K M3MeHSLWMMCSA YC0BUSM COLMasbHOM
N NPUPOLHON cpeapl:

OCBOEHME O00y4YatoWMUMNCA COLMAIbHOrO OnbITa, OCHOBHBIX COLMaNbHbIX
pONiein, COOTBETCTBYHOLMX BeAyLleil AesTeNlbHOCTM BO3pacTa, HOPM M MpaBui
06LLEeCTBEHHOIO MoBeAeHUs, (HOPM COLMaNbHOM XMU3HM B Tpynnax 1 coobLyecTsax,
B TOM YMC/e CYLLECTBYIOLMNX B BUPTYa/lbHOM MPOCTPAHCTBE.



METAMNPEAMETHbIE PE3YJIbTATDI

MeTanpeaMeTHble pe3ynbTaThl OCBOEHMSI MporpaMmbl MO MHA(OPMATUKeE
OTpakalT  OBMafieHNe  YHMBEPCAbHbIMKA  YYeOHbIMW  [AEACTBMAMM -
MO3HaBaTe/bHbIMU, KOMMYHUKATUBHbLIMU, PETYNSTUBHBIMM.

Mo3HaBaTeNbHbIe YHMBEPCASIbHbIE YHEOHbIE AeNCTBUSA

Ba3oBble nornyeckue fencTeuns:

YMeHVe OnpefendTb MOHATWUA, co34aBaTb 0000LLEHUs, YCTaHaB/MBATb
aHanormn,  KnaccuguumMposatb, CamMOCTOATENlbHO  BblOMpaTb  OCHOBaHWUA U
KpuUTepun AN Knaccupukaumm, yctaHaB/vMBaTb MPUYMHHO-C/IEACTBEHHbIE CBSA3W,
CTPOUTb JIOTMYECKUe PacCy)XAeHUs, [enaTb YMO3ak/ueHUs (MHOYKTUBHBIE,
AefyKTUBHbIE 1 NO aHaIornn) 1 BbIBOAbI;

YMeHVe Cc034aBaTb, MNPUMEHATb W MPeobpa3oBbiBaTb 3HAKM U CMMBOSbI,
MOZENN U CXEMbI AJ151 peLleHnst y4eBOHbIX 1 Mo3HaBaTe/IbHbIX 33/au;

CaMOCTOATE/NbHO BbIGMpaTb Crnocob pelleHMs yyebHOM 3adayn (CpaBHMBATb
HECKO/IbKO BapuvaHTOB peLleHunsi, BbloupaTb Hanbonee MNOAXOAAWMA C YYETOM
CaMOCTOATE/IbHO Bblfe/IEHHbIX KPUTEPUEB).

BasoBble nccnefoBaTenbCKme AeCTBUSA:

(hopmynMpoBaTb BOMPOCHI, (PUKCUPYIOLLME pa3pbiB MeXAy peaibHbIM 1
enaTeNbHbIM COCTOSHUEM CUTyauun, 00beKTa, M CaMOCTOATE/IbHO YCTaHaB/IMBATb
MCKOMOE W [JaHHOE;

OLleHMBaTb Ha NMPUMEHMMOCTb W AOCTOBEPHOCTb MH(OPMALUIO, MOMYYEHHYHO
B XOA€ MCCMef0BaHNs;

MPOrHO3MpoBaTh BO3MOXHOE AasibHeliLlee pa3BuTUe NPOLLeCCOB, COObITUIA U
UX MOCNEACTBMSA B aHa/IOTMYHBLIX WU CXOAHbIX CUTyaumsiX, a Takke BblaBUraTb
NPeAnoNoXeHNs 06 NX Pa3BUTUM B HOBbIX YCNOBUSAX U KOHTEKCTaX.

PaboTa ¢ nH(opMaLneit:

BbISIBNATb AeUUMT MHMOPMaLMK, [OaHHbIX, HEOO6XOAMMbLIX [A1F peLleHuns
MOCTaB/IEHHOW 3adauu;

NPUMEHATL Pa3/INyHble MEeTOAbl, NHCTPYMEHTbI K 3arpocbl NPV MOUCKe U
0TOOpe WHMOPMAaLUN WU AaHHBLIX U3 UCTOYHWKOB C YYETOM NpPeasIoXKEHHON
y4eOHOI 3aa4n U 3afjaHHbIX KPUTEPUEB;

BblOVMpaTb, aHaIM3MpoBaTb, CUCTEMATM3MPOBATb W WHTEPrPeTMPOBaTb
NH(OPMAaLMIO Pa3INYHbIX BULOB U (DOPM NPeACTaB/IeHNS;

CaMOCTOATENbHO ~ BblOMpaTb  ONTMMasbHYKD  (hopMy  MpeAcTaBieHus
MHopMaLMM 1 UANKOCTPUPOBATL Pellaemble 3aavyn HEC/TIOKHbIMK - CXeMami,
AnarpaMmamu, MHOW rpadimkor n nx KOMeUHaLnamu;

OLeHMBaTb HAAEXHOCTb MH(opMaUMM MO  KPUTEPUAM, MPeL/IOKEHHbIM
yumTeniem uam cpopmynmpoBaHHbIM CaMOCTOSATENBHO;



3qu)eKTI/IBHO 3alnoOMUHaTb N CUCTEMATU3NPOBATDL VIHCbOpMaU,I/IPO.

KoMMyHUKaTBHbIe yHUBEpPCasibHble yYebHble AelicTBUSA

ObLeHne:

COMOCTaB/sATb CBOW CYXXAEHUSA C CYXKAEHUAMU APYrnX Yy4aCTHUKOB Auanora,
00OHapy»XnBaTb pasinyme U CX0ACTBO NO3ULUNA;

Ny6ANMYHO NPeACTaBNATL Pe3Yy/bTaTbl BbINOIHEHHOrO OMbiTa (3KCNEPUMEHTA,
nccnefoBaHns, NpPoekTa);

CaMOCTOATE/NIbHO  BbIGMPaTb  (hopMaT  BBICTYM/IEHUA C  YY4ETOM  3adad
npe3eHTauum 1 0COBEHHOCTEN ayauToOpun U B COOTBETCTBUM C HUM COCTaBNATb
YCTHbIE U NMNCbMEHHbIE TEKCTbI C UCMO/Ib30BaHMEM WIKOCTPATMBHBIX MaTepuasos.

CoBMecCTHas AesTeNbHOCTb (COTPYAHNYECTBO):

MOHUMATb U MCMNOMb30BaTb MPEMMYLLECTBA KOMaHAHOW M WUHAMBWUOYa/IbHOW
paboTbl MPU pPeLleHUN KOHKPETHOW MpobnemMbl, B TOM 4uCne NpW CO34aHnn
NH(OPMAaLIMOHHOI O MPOAYKTa;

NPUHMMATb LEeMb COBMECTHOW WH(OPMALMOHHOW AeATeNbHOCTM Mo coopy,
obpaboTke, nepegadve, qopmanumsaunun WNHGOPMaLMK, KONEKTUBHO CTPOUTb
[eNCTBNA MO €€ AOCTVDKEHWMIO: pacrpefenaTb POnu, AOroBapuBaTbCs, 06CYXAaTb
npouecc 1 pe3ynbTaT COBMECTHOW PaboThl;

BbINO/HATL CBOK 4YacTb paboTbl C MHDoOpMaumen nnn MHMOOPMALMOHHBLIM
NPOAYKTOM, [OCTUrasi KayeCTBEHHOro pesy/ibTata M0 CBOEMY HarpaB/eHUO W
KOOPAVHMPYS CBOW AENCTBUA C APYTUMN YfleHAMW KOMaH/bI;

OLIEHMBaTb Ka4yeCTBO CBOEro BKada B 06LLUMIA MH(OPMALMOHHBIA NPOAYKT M0
KpUTEPUAM, CaMOCTOATENbHO CthopMy/IMPOBaHHbIM y4acTHUKaMM
B3aMMO/ENCTBUS;

CpaBHMBaTb pe3ysnbTaTbl C WCXOAHOM 3afayve U BKNad KaXAoro 4neHa
KOMaHAbl B AOCTWXKEHME pPe3ynbTaToB, pas3fendTb Ccdepy OTBETCTBEHHOCTU W
NPOSIBNATbL FOTOBHOCTb K NMPefoCTaB/IEHMIO OTYETa nepes rpynmnoi.

PerynaTuBHbIe yHUBepPCasibHbIe YUebHble AeiCTBUS

CamoopraHunsayms:

BbISIBNISITb B XXW3HEHHbIX M Y4YebHbIX CUTyaumax npobnembl, TpebytoLume
peLleHus;

OPMEHTUPOBATLCA B Pa3/IMUHbIX MNOAXOAaX K MPUHATUIO  PELLEHWIA
(MHOMBMAYaAIbHOE MPUHATUE PELLEHNIA, NMPUHSATUE PELLEHWIA B Tpynne);

CaMOCTOATENIbHO COCTaBNATbL a/rOPUTM pPeLleHns 3agadqn (UIn ero 4acTb),
BbIGMPaTL CMOCO6 PeLleHns YY4eOHON 3adayunm C YUYETOM MMEHOLLMXCA PecypcoB u
COOCTBEHHBLIX BO3MOXHOCTE, aprymMeHTMpOBaTb MpefdsiaraeMble  BapuaHTbl
PeLLEHWIA;



COCTaBNATb MNaH AeWCTBUIA (MnaH peanv3aumMm HaMeyeHHOro anropuTma
PEeLUeHNs), KOPPEKTMPOBATb MPEAJIOKEHHbIN anroputM ¢ Y4ETOM NOMYyYeHWUS
HOBbIX 3HaHWN 06 N3y4aeMOM OObEKTE;

fenatb BblbOp B YCMNOBMSX MPOTUBOPEYMBOM MH(opMaumMm un  6patb
OTBETCTBEHHOCTb 3a peLLeHue.

CaMOKOHTpPO/b (pediekcuns):

B/1afeTb Crocobamm CaMOKOHTPO/IA, CAMOMOTUBALUN 1 pediiekcum,

[laBaTb OLIEHKY CUTyauum v npegnarate niaaH eé n3meHeHus,

YUMTbIBATb KOHTEKCT W MPeLBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb
Npy  peleHnMn Yy4yebGHOW 3adayn, afanTUpPoBaTb pPeELUeHMe K  MeHSALWMUMCs
06CTOATENLCTBAM;

OObACHATb  MPUYMHbI  JOCTMXKEHMS  (HELOCTMDKEHMS))  pe3ysibTaToB
MH(OPMaLMOHHON AeATeNbHOCTK, AaBaTb OLEHKY MPUOBPETEHHOMY OMbITY, YMETb
Haxo4MTb MO3UTUBHOE B MPOU30LLEALLEN CUTYaLuN;

BHOCUTb KOPPEKTMBbLI B [eATE/IbHOCTb Ha OCHOBE HOBbIX O0OCTOATE/ILCTB,
N3MEHMBLUMNXCA CUTYaLMiA, YCTaHOB/IEHHbIX OLLUMOOK, BOSHUKLUNX TPYLHOCTEN;

OLleHMBaTb COOTBETCTBME pe3ysibTaTa Lie/iv U YCIOBUSAM.

AMOUNOHANTbHbIA UHTENNEKT:

CTaBUTb CebA Ha MECTO APYroro YesioBeka, MOHMMAaTb MOTMBbI U HaMepeHns
Apyroro.

MpuHATHE cebs N JpYrnx:

0CO3HaBaTb HEBO3MOXHOCTb KOHTPOMMPOBATb BCE BOKPYT [JaXe B YC/OBUAX
OTKPbITOro AocTyna K f1tobbiM 06bEMaM MHpOopMaLnN.

NMPEAMETHbIE PE3YJIbTATDI

K KoHUy o06yuyeHms B 7 Knacce Yy o06yuvatowleroca 0OyayT chopMMpoBaHbl
crefyroLme yMeHus:

NOACHATb Ha npumMepax CMbIC/T MOHATUIA «MHopMaLms»,
«MH(OPMALUMOHHBIA  npouecc»,  «0bpaboTka  MHMOPMaLUK»,  «XpaHeHue
NHopMaLMmM», «nepefada NHPopmMaLmm;

KogupoeaTtb M [eKOAMPOBaTb COOOLIEHWMS MO  3afaHHbIM  NpaBuiam,
AEMOHCTPUPOBATL NOHMMAaHWE OCHOBHbLIX MPUHUMMOB KOAMPOBAHWUA MH(OpMaLmm
pasfiMyHON NpUpPoabl (TEKCTOBOM, rpadinyeckou, ayamo);

CpaBHMBATb [/IMHbI COOGLUEHWI, 3anMCaHHbIX B pa3/IMyHbIX andasutax,
ornepvpoBaTb eAuMHULAMN U3MePEeHNUs WMH(OPMaLMOHHOIo 06bEMa M CKOPOCTU
nepefayv AaHHbIX;

OLEeHMBaTb W CpaBHMBATb pasmepbl TEKCTOBbIX, rpafUUecKnx, 3BYKOBbIX
(hannoB v BMAeO(alinos;



NPUBOAUTL MPUMEPbl COBPEMEHHBLIX YCTPOWCTB XPaHeHWs W nepegayun
MHOPMaLMKW, CPaBHMBATb MX KOIMYECTBEHHbIE XapaKTepUCTUKN;

BblA€NATb OCHOBHble 3Tanbl B UCTOPUM W MOHMMAaTb TEHAEHUUWN pPa3BUTUS
KOMMbHOTEPOB 1 NPOrpaMmmMHOro obecrneveHus;

Monyyatb M 1CNOMb30BaTh NHOPMaLMIO O XapaKTePUCTUKAaX NepCOHaIbHOro
KOMMbOTEPA W €ro OCHOBHbIX 3/ieMeHTax (rpoueccop, OrnepaTtMBHas MNamMsThb,
[ONTrOBPeEMEHHas NamsThb, YCTPOMCTBA BBOAA-BbIBOAA);

COOTHOCUTb XapaKTEPUCTMKM KOMMbIOTepa C 3afjaqyamMu, pellaembiMn C ero
MOMOLLHO;

OPUEHTMPOBATbCA B MEPapXMYECKOn CTPYyKType (ainoBoi  CUCTEMbI
(3anucbiBaTb MonHoe uMSA (haina (katanora), nyTb K (panny (Katasory) no
MMEIOLLEMYCA OMUcaHuIo (PaiioBO CTPYKTYPbl HEKOTOPOro WH(OPMAaLMOHHOIO
HocuTens);

paboTatb C (DpaiifIoBOM  CMCTEMOW  MEPCOHANbHOrO  KOMMbHOTEpa C
MCMO/b30BaHEM rpafuyeckoro MHTepdeinca, a UMEHHO: CO34aBaTtb, KOMMPOBATb,
nepemMeLlaTtb, MepeMMeHOBbIBaTb, YAaNATb U apXMBMPOBaTL (haiibl M KaTtasoru,
MCNOMb30BaTb aHTUBMPYCHYIO Mporpammy;

NpeacTaBNATb pe3y/ibTaTbl CBOE AeATENIbHOCTU B BUAE CTPYKTYPUPOBAHHbIX
WNIOCTPUPOBAHHbIX LOKYMEHTOB, MY/IbTUMEANAHBIX NPE3eHTaLNI;

McKaTb MH(opMaumto B VIHTepHeTe (B TOM 4Ymnche, MO KNHOYEBLIM C/1I0BaM, Mo
N3006PAKEHNIO), KPUTUYECKN OTHOCUTBLCS K HalAeHHOW MHhopMaumu, 0co3HaBas
OMacHOCTb  AN19  JIMYHOCTM U 0O6LLecTBa pacrnpocTpaHeHUs  BPeAOHOCHOM
MHopMaLMK, B TOM YIC/IE SKCTPEMUCTCKOIO 1 TEPPOPUCTUYECKOrO XapaKTepa;

MOHMMaTb CTPYKTYPY afpecoB Beb6-pecypcos;

MCNO/Mb30BaTb COBPEMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALNNA;

cobnogatb TpeboBaHMS 6Ge30MacHOM 3KCMnyaTauum TEXHUYECKUX CPeacTB
MH(OPMALMOHHBIX U KOMMYHUKAUMOHHBIX TEXHO/IOTWA, CobMo4aTh CEeTeBOW
9TVKeT, 6a30Bble HOPMbl WHJOPMALMOHHOA 3TUKM W MpaBa npu pabote C
MPUIOXKEHNAMU Ha NHOBbIX YCTPOMCTBaX U B MHTepHeTe, BbloMpaTb 6e30nacHble
cTpaTerum noBegeHus B CETH;

NPUMEHATb  MeTOAbl  MPOMPUNAKTUKN  HEraTMBHOIO B/IMSHUA  CPeACTB
MHDOPMALMOHHLIX M KOMMYHUKAUMOHHbIX ~ TEXHONOTUMA  Ha  3[0pPO0Bbe
Mosib30Barens.

K KoHUy 06yyeHMs B 8 Knacce Yy o06yuvatowlerocd 06yayT copMUpPOBaHbI
creflytouime yMeHNs:

MNOACHATL  Ha  MNpuMMepax  pas3nuumsa  MeXay  NO3ULUMOHHbIMUA U
HENO3ULIMOHHBLIMW CUCTEMAMMN CUUCNEHNS;



3anucbiBaTb U cpaBHMBaTL LUenble yucna ot 0 go 1024 B pasnnyHbIX
MO3ULMOHHBLIX CUCTEMAX CYMUCNeHUs (C OCHoBaHWAMM 2, 8, 16), BbINOMHATbL
apuMeTMYecKne onepawunn Hag HAMMK;

PacKpbiBaTb CMbIC/T MOHATUA «BbICKA3blBAHWEY», «/IOTMYECKas oOrepaums»,
«/IOTNYECKOE BbIPXKEHME;

3anncbiBaTb JIOTMYECKNe BbIP&XKEHUSA C  WUCMO/Mb30BaHWEM  AU3BLHOHKLMN,
KOHBIOHKUMW 1 OTPULLAHUA, ONpeaensTb MCTUHHOCTb JTIOMMYECKUX BbIPAXKEHWIA,
€C/IN U3BECTHbl 3HaYeHUA UCTUHHOCTU BXOAALLMX B HEero nepemeHHbIX, CTPOUTb
TabnmuUbl UCTUHHOCTM ANS NTOTMYECKNX BbIPaKEHWIA;

PacKpbIBaTb CMbIC/T MOHATUIA UCMOMHUTENbY, «aITOPUTM», «MPOrpaMman,
MOHMMas pasHULYy MeXay ynotpebsieHnem 3TuX TePMUHOB B OObIAEHHOW peun 1 B
NH(OPMATUKE,;

OMuCbIBaTb aIrOPUTM PeLUeHNs 3afayn pas/iMyHbIMU CrocobaMun, B TOM
yuncne B BUAE G/IOK-CXEMbI;

COCTaB/IATb, BbIMOHATL BPYYHYIO U Ha KOMMbIOTEPE HECNOXHbIE a/ITOPUTMbI
C WMCMOMb30BaHWEM BETBMIEHUA W UMKNOB A5 YNpaBNeHus WCMOMHUTENAMM,
TakMMu Kak Po60T, Yepenaluka, YepTéxXHNK;

MCMO0/b30BaTb KOHCTAaHTbl W MepemMeHHble Pa3NYHbIX TUMOB (YMCOBbIX,
NOTNYECKNX, CUMBOJIbHBIX), @ TaKXe cofepxKallme nX BbIpaXKeHus, UCNONb30BaTh
onepartop npuceavBaHus;

MCNO/Mb30BaTh MPY pa3paboTKe MPOrpammM OrMYecKre 3HauyeHus, onepaumu
W BbIPaXKEHWUS C HAMM;

aHa/IM3MpoBaTh NPEA/IOXKEHHbIE aNTOPUTMbI, B TOM YMCNE ONPEeaendTh, Kakue
pe3ynbTaTbl BO3MOXHbI MPU 334aHHOM MHOXECTBE MCXOLHbIX 3HAYEHUN;

co3fjaBaTb M OTN@KMBaTb  MpOrpammbl  Ha  OAHOM U3 A3bIKOB
nporpammupoBaHua  (Python, C++, [Mackanb, Java, C#, LUKONbHbINA
ANTOPUTMUYECKNA HA3bIK), pPeain3ytoLLie HEeC/IOXHble anroputMbl 06paboTKM
YMCMOBbIX [aHHBLIX C WCMO/Mb30BaHWEM LMK/IOB W BETBMIEHWWA, B TOM 4WuCne
peanu3ytoLLme NpoBepKy AeNMMOCTU OAHOMO Lie/Ioro Yncna Ha Apyroe, npoBepky
HaTypa/IbHOr0 YMcna Ha NPOCTOTY, BbIAENeHNUA LAMP U3 HATypasIbHOro Yncha.

K KoHLy 06yyeHMs B 9 Knacce Yy oOydaroulerocs 6yayT cGhopMUPOBaHbI
cnefytoLme yMeHus:

pasbuBaTb 3agayn Ha nofsafdayn, COCTaBNSATb, BbIMOMNHATL BPYUHYH) U Ha
KOMMbIOTEPE HEC/NOXHbIE aNroOpuUTMbl C MCNO/SIb30BAHWMEM BETB/IEHWIA, LUK/IOB Y
BCMOMOraTe/ibHbIX anropuTMOB ANA YNpaBfieHUs WCMONHUTENSAMU, TakKUMK Kak
Po60oT, Yepenatuka, YepTéXHUK;

COCTaBNATb U OTNI&XKMBATb NMPOrpaMMbl, peannsytoLline TUNOBble afiropPUTMbI
00paboTKM 4MCNOBbLIX MOCNeL0BaTe/IbHOCTEN WM OAHOMEPHBLIX YMC/OBbIX
mMaccuBoB (MOMCK MakCMMYyMOB, MUHUMYMOB, CYMMbl U KOMIMYECTBA 3/1EMEHTOB



C 33fjaHHbIMM CBOICTBaMM) Ha OAHOM M3 A3bIKOB MporpammuposaHus (Python,
C++, Mackanb, Java, C#, LLIKONbHbIA ANTOpUTMUYECKNiA A3bIK);

PacKpbIBaTb CMbIC/T MOHATUA «MOAEMb», «MOLE/IMPOBaHNE», OMpPeaensThb
BUAbl MOJENei, OuLeHVBaTb afeKBaTHOCTb MOAEeNW MOAENMPYeMOMY OOBEKTY W
LLensiM MoZeNMpoBaHus;

MCNONb30BaTb rpagbl U [epeBbs A9 MOLENMPOBAHUA CUCTEM CETEBOW U
MepapXxmnyecKoin CTPYKTYpbl, HAXOANTb KpaTyaniwnii NyTb B rpade;

BblOMpaTb crnocob npeacTaBneHns AaHHbIX B COOTBETCTBUM C MOCTaB/IEHHOM
3afaveir  (Tabnuupl, CXembl, rpadvku, AuarpaMMbl) C  MCMOMb30BaHMEM
COOTBETCTBYHOLUMX NPOrpaMMHbIX CPeAcTB 06paboTKM [AaHHbIX;

MCNONb30BaTb  3/MIEKTPOHHbIE  Tabnuubl AN 06paboTKWM, aHanmM3a U
BU3ya/I3aLUMM YMCNOBLIX [aHHbIX, B TOM YWCle C BbigefeHNEM [AuanasoHa
Tabnmupl 1 ynopsgoumsaHneM (COPTUPOBKOI) ero 3/1eMeHTOB;

co34aBaTb U NPUMEHSATb B 3/IEKTPOHHbIX Tabnmuax opmMynbl 415 pacyéToB C
MCMO/b30BaHNEM BCTPOEHHbIX apUMETUYECKUX (YHKUMIA (CyMMUpOBaHKE 1
MOACYET 3HAYEHWNIA, OTBEYAIOLLMX 33aHHOMY YC/OBUIO, CpefiHee apudpmMeTUYECKOe,
MOUCK  MakCUMMa/lbHOTO M MWHMMaIbHOMO  3HayeHus),  abCONHOTHOM,
OTHOCMUTE/NbHON, CMELLIAHHOW aapecaumu;

MCNONb30BaTb 3/IEKTPOHHbIE Tab/uUbl AN YUCNEHHOro MOAENNPOBaHUSA B
MPOCTbIX 3a4a4ax U3 pasHbIX NpPeaMeTHbIX 06nacTei;

MCNONb30BaTb  COBPEMEHHbIE  WHTEPHET-CepBUCbI (B TOM  4ucre
KOMMYHUKaLUMOHHbIE ~ CEPBUCLI, 06/1a4Hble  XpaHWIMWA [aHHbIX, OH/aiiH-
nporpaMmMbl (TEKCTOBble M rpadmyeckne pefakTopbl, cpedbl pa3paboTku)) B
y4ebHOW 1 NoBCeAHEBHON AeATENbHOCTY;

NPUBOAUTL  MPUMEPbl  MCMOMb30BaHMS  TEOUMH(OPMALMOHHBIX CEepBUCOB,
CEepPBMCOB TOCYAapPCTBEHHBIX YCNyr, 00pa3oBaTefilbHbIX CepBUCOB WMHTepHeTa B
yuebHOW 1 NoBCeAHEBHON AeATENbHOCTY;

MCNONb30BaTb  Pa3/IMyHble  CPeAcTBa  3alWMTbl  OT  BPEAOHOCHOrO
nporpaMMHOro ob6ecrieyeHuns, 3awyiatb MepCcoHas/IbHY0  MH(OPMaUmio  OT
HeCaHKLMOHMPOBAHHOIO A0CTyna WM ero nocneAcTBuii (pasrialleHns, MnogmeHsl,
yTpaTbl [aHHbIX) C YYETOM OCHOBHbIX TEXHONOIMYECKMX W  COLNaIbHO-
MCUXOMOTMYECKNX  acnekToB  UCMOMb30BaHUA  CeT  VIHTepHeT  (ceTeBas
aHOHWMHOCTb, LM(POBOIA Cef, ayTEHTUYHOCTL CYObLEKTOB M PECYPCOB, OMACHOCTb
BPeLOHOCHOI0 Kofa);

pacrno3HaBaTb MOMbITKA 1 NpeaynpeXxaarb BoBeUYeHUe Ccebs 1 OKpYXKatoLwmx
B [ECTPYKTMBHbIE U KPUMUHa/IbHbIE (DOPMbl CETEBOW akTMBHOCTM (B TOM 4umcne
KNGEPOYNIMHT, (PULLINHT).



TEMATWYECKOE INMNJ/1IAHNPOBAHWE
7 KJTACC

HanmeHoBaHMe pas3fesnioB N Tem
nporpaMmmsil

Ne n/n

Pasgen 1. LinchpoBas rpamoTHOCTb

KomnbloTep - YHMBepCanbHOe YCTPOWCTBO

11

06paboTKM AAHHbIX
12 [MporpamMmmbl 1 faHHbIe
13 KoMnbloTEpPHbIE CETYU

WToro no pasgeny

Pasgen 2. TeopeTnyecKne 0CHOBbI MHDOPMATUKK

MHdopmauyns n nHpopmaLoHHbIE
npoueccel

2.1

2.2 MpepfctaBneHne nHpopmayluu

WToro no pasgeny

Pasgen 3. VMIHhOpMaLVOHHbIE TEXHOIOMUN

3.1 TeKCTOBble JOKYMEHThI

3.2 KomnbtoTepHasa rpaduka

3.3 MynbTUMeAniHbIE Npe3eHTaLun

KonnyecTtBo yacoB

Bcero

1

KOHTpO/IbHbIE
paboThl

lMpaKTnyeckmne
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

bubnmoteka LLOK
https://m.edsoo.rn/7f41646e

bubnmoteka LLOK
https://rn.edsoo.rn/7f41646e

bubnmoteka LLOK
https://rn.edsoo.ru/7f41646e

bubnmoteka LLOK
https://rn.edsoo.ru/7f41646e

bubnmoteka LLOK
https://rn.edsoo.ru/7f41646e

bubnmoteka LLOK
https://rn.edsoo.ru/7f41646e

bubnmoteka LLOK
https://rn.edsoo.ru/7f41646e

bubnmoteka LLOK


https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

https://rn.edsoo.rn/7f41646e
MToro no pasgeny 13
PesepBHOe BpemsA 2 1

OBLWEE KOMMYECTBO YACOB MO NPOrPAMME 34 3 15


https://m.edsoo.ru/7f41646e

8 KJ/TACC

KonnuecTBo yacos ONEKTPOHHbIE
HavmeHoBaHWe pasfesios 1 Tem (unppoBsble)
Ne n/n KoHTponbHble  [MpakTuyeckue
nporpammbil Bcero obpasoBaTe/ibHble
paboTbl paboThl
pecypcbl

Pa3gen 1. TeopeTnyeckme 0CHOBbI MHPOPMATUKN
buénunoteka LLOK

1.1 CuctemMbl cHUCIEHUS 6 1
https://m.edsoo.ru/7f418516
o bubnuoteka LLOK
1.2 ANeMeHTbl MaTeEMATUYECKON NOTUKHN 6 https://rn.eds00.m/7f418516
WToro no pasgeny 12

Pasgen 2. Anroputmbl 1 NporpamMmmMupoBaHue

VcnonHuTenu n anropuTmel. bubnuoteka LLOK

2.1 10 1 5

ANITOPUTMUYECKNE KOHCTPYKLUN https://rn.edsoo.ru/7f418516
bubnunoteka LLOK
2.2 A3 orpa 0Ba 9 6
bIK MPOrPamMmMmpoBaHna https://rn.edsoo.ru/7f418516
buénunoteka LLOK
2.3 AHanus anro 0 2 1
Hann3 anropuTmoB https://rn.edsoo.ru/7f418516
WToro no pasgeny 21
Pe3epBHOe Bpems 1

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME 34 3 1


https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJTACC

HanmeHoBaHVe pa3fenoB 1 Tem
nporpamMmmb|

Ne n/n

Pasgen 1. LinchpoBas rpamoTHOCTb

no6anbHas cetb IHTEpHeT U CTpaTerum

11 o
6e30MacHOro noBejeHns B He

1.2 Pa6oTa B MH(hOpMaLMOHHOM MPOCTPaHCTBe

WToro no pasgeny

Pasgen 2. TeopeTu4vecKne 0CHOBbI MHOPMaTUKN

2.1 MogennpoBaHue Kak MeTo[, NOo3HaHUA

WToro no pasgeny

Pasgen 3. AiroputMbl 1 MporpaMmmMmpoBaHune

3.1 Pa3paboTKa anropMTMOB 1 NpPOrpaMm

3.2 YnpasneHue

WToro no pasgeny

Pasgen 4. IHhopMaLNOHHbIE TEXHONOIMNK
4.1 ONeKTPOHHbIE Tabnunubl

4.2 MHdopmaLnOHHbIE TEXHOOTNN B

KonnyectBo yacoB

Bcero

10

KOHTpO/bHbIE
paboThl

MpakKTnyeckune
paboTbl

ONeKTPOHHbIe

(unppoBble)
obpasoBaTe/ibHble

pecypcbl

Bubnnoteka LLOK
https://rn.edsoo.ru/7f41a7d0

Bubnnoteka LLOK
https://rn.edsoo.ru/7f41a7d0

Bubnnoteka LLOK
https://rn.edsoo.ru/7f41a7d0

Bubnnoteka LLOK
https://rn.edsoo.ru/7f41a7d0

bubnmoteka LLOK
https://rn.edsoo.ru/7f41a7d0

bubnmoteka LLOK
https://rn.edsoo.ru/7f41a7d0

Bubnnoteka LLOK


https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

COBpPeMEHHOM obLiecTBe https://rn.edsoo.ru/7f41a7d0
WToro no pasgeny u
Pe3epBHOe Bpems 1

OBLWEE KOMMYECTBO YACOB MO NPOrPAMME 34 3 9


https://m.edsoo.ru/7f41a7d0

MNOYPOYHOE NMNJTAHNPOBAHNE
7 KJTACC

No

-
o eMa ypoka

KomnbloTep - yHMBeEpCcanbHOe
BbIYWUC/IUTENIbHOE YCTPOICTBO,
paboTaloLlee No nporpaMme.
TexHukKa 6e30MacHOCTV 1 npasmna
paboTbl HA KOMNbIOTEPE

NcTopumsa n coBpeMeHHbIe
TEHAEHLMUMN PasBUTUA KOMMNbIOTEPOB
MporpammHoe obecrneveHune
KomnbloTepa. MNMpaBoBas oxpaHa
nporpamm ¥ LaHHbIX

®aiinbl 1 nankn. OCHOBHbIE
onepauun ¢ hainnamm n nankamm
ApxuBauns gaHHbIX.
Mcnonb3oBaHme nporpaMmm-
apxuBaTopos

KomnbloTepHble BUPYCbI U
aHTMBUPYCHbIE NPOrpammbl
KomnbloTepHble ceTu. MNMonck
NUH(popmaLmmn B ceTn MHTepHeT

CepBUCbl MHTEPHET-KOMMYHUKaLWIA.

CeTeBOWi 3TMKeT. CTpaTerum

KonnyecTtBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

MpakTnyeckue
paboTbl

JaTta
n3y4vyeHus

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fbHble

pecypchbl

bnénunoteka LLOK
https://rn.edsoo.ru/8a1521d2

bubnunoteka LLOK
https://rn.edsoo.ru/8al523ee

bunénunoteka LLOK
https://rn.edsoo.ru/8a152826

bunénunoteka LLOK
https://rn.edsoo.ru/8al52a74

bubnunoteka LLOK
https://rn.edsoo.ru/8al52cfe

buénunoteka LLOK
https://rn.edsoo.ru/8al52f74

bunénunoteka LLOK
https://rn.edsoo.ru/8a153244

bnénunoteka LLOK
https://rn.edsoo.ru/8a153460


https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

10

1

12

13

14

15

16

17

18

6e3onacHOro noeejeHns B
WHTepHeTe

WHhopmauns n gaHHble

MHdopmaunoHHbIE NpoLecchl

PasHooGpas3ue A3bIKOB 1 angaBnuToB.

EcTecTBeHHbIe 1 (hopManbHble
A3bIKK

[BONYHbIA andaBuT.
MpeobpaszoBaHue N 60ro angasmTa
K IBOMYHOMY

MpeacTtaBneHne faHHbIX B
KOMMNbIOTEPE KaK TEKCTOB B
[LBOMYHOM andgasute

EAVHMLbI N3MEPeHUS MH(opMaL K
1 CKOPOCTU Nepefaymn AaHHbIX

KogunpoBaHune TEKCTOB.
PaBHOMepHbIe N HEPaBHOMEPHbIE
KoZbl

[ekoanpoBaHne COOOLLEHNIA.
NHhopmaLnoHHbI 00bEM TEKCTa
LindpoBoe npeacrasneHune
HenpepbIBHbIX AaHHbIX
KoaunposaHue yseta. OueHKa
NHHOPMALMOHHOTIO 06bEMA
rpayyeckmx AaHHbIX Ans
pacTpoBOro M306paxxeHus

bubnunoteka LLOK
https://rn.edso0.ru/8a161966

bubnuoteka LLOK
https://rn.edsoo.ru/8al6le2a

bubnunoteka LLOK
https://rn.edsoo.ru/8al61fec

bnénunoteka LLOK
https://rn.edsoo.ru/8a162186

bubnuoteka LLOK
https://rn.edso0.ru/8a162316

bnénunoteka LLOK
https://rn.edsoo.ru/8a16249c

bubnunoteka LLOK
https://rn.edsoo.ru/8a1625f0

buénunoteka LLOK
https://rn.edsoo.ru/8a162848

bubnunoteka LLOK
https://rn.edsoo.ru/8a1629ec


https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

19

20

21

22

23

24

25

26

27

28

29

30

KoaunpoBaHue 3BYyKa

Pe3epBHbIil ypoK «KOHTpObHasA
pa6oTa no Teme "lMpeacTaBneHne
NH(opmayumn™»

TeKCTOBble JOKYMEHThI, UX BBOA U
pefakTUpoBaHue B TEKCTOBOM
npoueccope

dopmaTmMpoBaHMe TEKCTOBbIX
LOKYMEHTOB

MapameTpbl cTpaHULbl. CNUCKK 1
Tabnuubl

BcTaBKa HETEKCTOBbLIX 0OBLEKTOB B
TEKCTOBblE JOKYMEHTbI
WHTennekTyanbHble BO3MOXHOCTM
COBPEMEHHbIX CMCTEM 06paboTKU
TEKCTOB

O6o06uleHne 1 cuctemaTmsaymsa
3HaHWIA No TeMe «TeKCTOBbIE
LOKYMEHTbI». MpoBepoyHas paboTa
pacuuecknin pegaktop. PacTposble
PUCYHKN

Onepaumnun pefakTMpoBaHuA
rpamuecknx o6bLeKToB

BekTopHas rpaguka

O606LLeHne n cucTemaTmnsalms
3HaHMIA No TeMe «KomnbtoTepHas

bnénunoteka LLOK
https://rn.edsoo.ru/8a162h72

bubnunoteka LLOK
https://rn.edsoo.ru/8a162d02

bnénunoteka LLOK
https://rn.edsoo.ru/8al62e7e

bubnuoteka LLOK
https://rn.edsoo.ru/8a162fe6

bunénunoteka LLOK
https://rn.edsoo.ru/8a1632d4

bubnunoteka LLOK
https://rn.edsoo.ru/8a1632d4

bunénunoteka LLOK
https://rn.edsoo.ru/8a1635c2

bunénunoteka LLOK
https://rn.edsoo.ru/8a163874

bnénunoteka LLOK
https://rn.edsoo.ru/8a1639d2

bnénunoteka LLOK
https://rn.edsoo.ru/8a163b30

bnénunoteka LLOK
https://rn.edsoo.ru/8a16404e


https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpadumka»
MofgroToBKa My/bTUMEANIAHBIX

31 o
npeseHTaLni

[ob6aBneHne Ha cnaiif
32 ayanoBu3yasbHbIX JaHHbIX,
aHMMauumn N rmnepcebinok

33 MpomMexyTo4yHasa atTectauus.

Pe3epBHbIil ypoK. O606LLeHNE 1
cucTemaTmsaLmns 3HaHui

OBLWEE KOMMYECTBO YACOB 110
MPOrPAMME

34

34

14

bubnunoteka LLOK
https://rn.edsoo.ru/8al642c4

buénunoteka LLOK
https://rn.edsoo.ru/8a164472

bunénunoteka LLOK
https://rn.edsoo.ru/8a164652

bubnunoteka LLOK
https://rn.edsoo.ru/8a164828


https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a164828

8 KJ/TACC

No
n/n

10

1

Tema ypoka

Heno3nunoHHbIE U NO3ULNOHHbIE
CUCTEMbI cHMUCNneHnA

PasBepHyTas (hopma 3anmcu Yucna

[BONYHaa cuctema CUUCNeHus.
ApugpmeTtrnyeckne onepaumnm B
[ABOWYHOI CUCTEME CUUCNEHNA

BOCbMepI/ILIHaﬂ cucrtema cyncneHunsa

LWecTHaaLaTepuyHasa cuctema
cymcneHuns

MpoBepoyHasa paboTa no Teme
«CnUCTEMbI CUNCNEHUS»

Jlornyeckune BbiCKa3blBaHNSA

Jlornyeckue onepayum «m», <Unn»,
«KHe»

OnpepgeneHve NCTUHHOCTY
COCTaBHOIO BbICKa3blBaHWA

Tabnuubl LICTUHHOCTM

JTornyeckme anemeHThl

KonnyectBo yacoB

Bcero

KOHTpONbHbIE
paboTbl

lNMpakTnyeckue
paboThl

JaTta

N3yyeHuns

ONEeKTPOHHbIe

umppoBble
obpasoBaTe/ibHble

pecypcbl

buénunoteka LLOK
https://rn.edsoo.ru/8a1649e0

buénunoteka LLOK
https://rn.edsoo.ru/8al64ba2

bnénunoteka LLOK
https://rn.edsoo.ru/8a164d96

bubnunoteka LLOK
https://rn.edsoo.ru/8a165296

bunénunoteka LLOK
https://rn.edsoo.ru/8a16549%

bubnunoteka LLOK
https://rn.edsoo.ru/8a16564c

bunénunoteka LLOK
https://rn.edsoo.ru/8al1657fa

bunénunoteka LLOK
https://rn.edsoo.ru/8a165b56

buénunoteka LLOK
https://rn.edsoo.ru/8a165cf0

bubnunoteka LLOK
https://rn.edsoo.ru/8a165e94


https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94

12

13

14

15

16

17

18

19

20

21

22

KoHTposnbHas paboTa no Teme
«QNeMeHTbl MaTeEMATUUYECKOA
NIOTUKN»

MoHATHe anropuTma. icnonHutenu
anropuTMoB

Caoiictea anroputma. Cnocoobsbl
3anucu anropmMtMa

AnroputmMuyeckas KOHCTpPYKLUS
«CnefoBaHne». JIMHEeMHbIA anropuTm

ANropmtTmMuyeckas KOHCTPYKLUS
«BeTB/IEHME»: NOJIHAA W HemnosHas
(hopmbl

ANropmTMmuYeckas KOHCTPYKLUS
«MOBTOPEHMEY

dopmanbHOE UCMOMHEHNE
anropuTma

Pa3paboTKa HECNIOXHbIX anropuTMoB
C NCNOb30BAHUEM LMKIOB ANA
ynpaBneHuns gopManbHbIMK
NCNONHUTENAMM

Pa3paboTka HEC/OXKHbIX anropuTMOB
C NCNO/b30BAHNEM LIVKIOB W
BETBNEHWI 418 yNpaBieHus
(hopManbHbIMU UCMONHUTENAMY

BbinonHeHne anropuTmMoB

0O606LleHNe 1 cucTemMaTum3ayms
3HaHui. KoHTponbHas paboTa no

buénunoteka LLOK
https://rn.edsoo.ru/8a178c38

bnénunoteka LLOK
https://rn.edsoo.ru/8a17949%

bubnunoteka LLOK
https://rn.edso0.ru/8a179606

bunénunoteka LLOK
https://rn.edsoo.ru/8a17998a

bnénuoteka LLOK
https://rn.edsoo.ru/8al79aac

buénunoteka LLOK
https://rn.edsoo.ru/8al79elc

buénunoteka LLOK
https://rn.edsoo.ru/8al179elc

bnénuoteka LLOK
https://rn.edsoo.ru/8al7a06a

bnénunoteka LLOK
https://rn.edsoo.ru/8al7al8c


https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

23

24

25

26

27
28

29

30

31

32

33

34

Teme «/ICNOMHUTENN N anropUTMBI.
ANropuTMNYECKMe KOHCTPYKLUN»

A3blK NporpammmpoBaHmsa. Cucrtema
nporpaMmmmpoBaHuns

MepemeHHble. Onepartop
nprvceBanBaHus

MporpammunpoBaHmne NMMHENRHbIX
anropnuTmoB

PaspaboTka nporpamm, cofepxatimx
onepartop BeTB/IEHUS

[wvanoroBas oTnagka nporpamm

Linkn c ycnosuem

LLMkn ¢ nepemeHHOM

O6paboTKa CUMBOJIbHbIX fAaHHbIX

0O606LieHNe 1 cucTemaTm3ayms
3HaHWI No TemMe «HA3bIK
nporpaMmmmpoBaHus»

AHanus anroputMoB. OnpepeneHune
BO3MOXHbIX Pe3y/ibTaToB paboThl
anroputma npu 3afaHHOM
MHOXXeCTBE BXOAHbIX AaHHbIX
AHanus anroputMoB. OnpepeneHune
BO3MOXHbIX BXOAHbIX AaHHbIX,
NPUBOAALWMNX K JAaHHOMY pe3ynbTarty.
MpomexXyTouHas aTTeTalus

Pe3epBHbIil ypoK. O606LeHNe 1

bnénuoteka LLOK
https://rn.edsoo.ru/8al7ac4a

bunbnunoteka LLOK
https://rn.edsoo.ru/8al7ad6c

bubnunoteka LLOK
https://rn.edsoo.ru/8al7ae8e

bunénunoteka LLOK
https://rn.edsoo.ru/8al7afa6

buénunoteka LLOK


https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6

cucTeMaTmnsayma 3HaHUm 1 ymeHuii https://rn.edsoo.ru/8a17b456
no Kypcy MHopmaTnkm 8 knacca

OBLWEE KOMMYECTBO YACOB 10
MPOrPAMME

34 3 1


https://m.edsoo.ru/8a17b456

9 KJTACC

Tema ypoka

Fno6anbHas ceTb VIHTepHeT. IP-
agpeca y3noB. bonblune gaHHbIE

NHdopmaLnoHHas 6e30MacHOCTb

Yy4eT NoHATUA 06 MHGOPMALLMOHHO
6e3onacHoOCTV Npu Co3JaHNK
KOMMNEKCHbIX NHPOPMAaLMOHHbIX
00beKTOB B BUfe Beb-CTpaHuy,
Buabl fesTenbHOCTY B CETU
NHTepHeT

O6nayHble TEXHONOTUN.
Wcnonb3oBaHne oHnaliH-ouca ans
pa3paboTKM JOKYMEHTOB
O606LLeHne n cucTemaTmsalms
3HaHWIA No Temam «[o6anbHas CeTb
NHTepHeT 1 cTpaternm 6esonacHoro
NnoBefleHNs B Heli», «PaboTa B
MH(OPMALMOHHOM NPOCTPAHCTBE»
Mogenn n mogennposaHue.
Knaccuukaumm mogeneri

TabnuyHble MOAENN

KonnyectBo yacoB

Bcero

KOHTpO/bHbIE
paboTbl

MpakTnyeckue
paboThl

JaTta
n3yyeHus

ONEeKTPOHHbIe

umppoBble
obpasoBaTe/ibHble

pecypcbl

buénunoteka LLOK
https://rn.edsoo.ru/8al7b578

buénunoteka LLOK
https://rn.edsoo.ru/8al7b690

buénunoteka LLOK
https://rn.edsoo.ru/8al7b7bc

bubnunoteka LLOK
https://rn.edsoo.ru/8al7b8e8

bubnunoteka LLOK
https://rn.edsoo.ru/8al7bale

bubnunoteka LLOK
https://rn.edsoo.ru/8al7bb36

bubnunoteka LLOK
https://rn.edsoo.ru/8al7be06

bnénunoteka LLOK
https://rn.edsoo.ru/8al7c04a


https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

10

1

12

13

14

15

16

17

18

Pa3paboTka 0iHOTAa6NMYHOI 6a3bl
JaHHbIX. CocTas/ieHne 3anpocos K
6a3e faHHbIX

pagh. BecoBas matpuua rpada.
OnnHa nyTn mexay BepinHaMmu
rpata. BeluncneHne Konnyectsa
nyTei B HanpaBaeHHOM
aunKnInyeckom rpadge

[epeso. MNepebop BapnaHTOB C
nomoLlblo gepesa

Martemartmyeckoe MopennposaHne

JTanbl KOMMbIOTEPHOT0
MOZEeNMpPoBaHuA

O606uleHNe 1 cuctemaTm3aymsa
3HaHWin. KoHTponbHas paboTa no
Teme «MofennmpoBaHne Kak MeTO/
MO3HaHUsA»

Pa3buneHune 3agaym Ha nogsagaym.
CocTaBneHune anroputmos U
nporpamMmm ¢ UCMoJib30BaHNEM
BETB/IEHWUI, LMKNOB U
BCMOMOraTe/ibHbIX a/if0PUTMOB

O,qumeprle MaCCUBbI

Tunosble anropuTmbl 06paboTKM
MaccuBoB

CopTupoBka maccusa

bubnunoteka LLOK
https://rn.edsoo.ru/8a17c392

buénunoteka LLOK
https://rn.edsoo.ru/8al7c4aa

bnénunoteka LLOK
https://rn.edsoo.ru/8al7c9c8

bubnunoteka LLOK
https://rn.edsoo.ru/8al7ch12

bunénunoteka LLOK
https://rn.edsoo.ru/8al7cc3e

bunénunoteka LLOK
https://rn.edsoo.ru/8al7cd60


https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

19

20

21

22

23

24

25

26

27

28

29

30

O6paboTKa NOTOKa JaHHbIX

O6o06uieHNe N cuctemaTmsalmsa
3HaHWin. KoHTponbHas paboTa no
TeMe «Pa3paboTka anropuTMoB U
nporpamm»

YnpasneHue. CurHan. ObpartHas
CBA3b

P060TN3NPOBaHHbIE CUCTEMbI

DNeKTPOHHbIe Tabnuubl. Tunel
JaHHbIX B A4eliKax 3/1eKTPOHHOM
Tabnmubl

PegakTupoBaHue u
thopmaTmpoBaHue Tabnuy,
BCcTpoeHHble PyHKLUMKM ANns nmoncKa
Makcumyma, MUHUMYMa, CYMMbI U
cpeaHero apugpmeTUHECKOro
CopTnpoBka 1 hunbTpaymns gaHHbIX
B Bble/IeHHOM Aunana3oHe
MocTpoeHne anarpamm v rpagmkos
B 9N1EKTPOHHbIX Tabnumuyax
OTHOCUTeNbHAsA, abCcoNMOTHasA 1
CMeLlaHHasa agpecauus

Y C/IOBHbIE BbIYUC/IEHNA B
3NEeKTPOHHbIX Tabnuuax

O6paboTka 60/bLWNX HAbOPOB
JaHHbIX

bnénunoteka LLOK
https://m.eds00.rn/8a17d01c

bubnuoteka LLOK
https://m.edsoo.rn/8al7d1ca

buénunoteka LLOK
https://m.edso0.rn/8al7d4d6

buénunoteka LLOK
https://m.eds00.rn/8al17d602

bubnunoteka LLOK
https://m.edso0.rn/8a17d710

bunénunoteka LLOK
https://m.edsoo.rn/8a17d832

bubnunoteka LLOK
https://m.eds00.rn/8a17d990

buénunoteka LLOK
https://m.edsoo.rn/8a17db70

bunbnunoteka LLOK
https://m.edsoo.rn/8a17e08e

bubnuoteka LLOK
https://m.edsoo.rn/8al7e2b4

bunénunoteka LLOK
https://m.edsoo.rn/8al7e6ba

bnénunoteka LLOK
https://m.edso00.rn/8al7e87c


https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31

32

33

34

YucneHHoe mojennposaHue B
3NeKTPOHHbIX Tabnuuax

O606uleHne 1 cuctTemaTm3almsa
3HaHMWIA N0 TeMe «INEeKTPOHHbIe
Tabnumubl»

Ponb nHpOpPMaLMOHHbIX
TEXHONOTWIA B Pa3BUTUN 3KOHOMUKN
MUpa, CTpaHbl, PernoHa.
MpomexyToyHas aTTecTaumus
Pe3epBHbIil ypok. O606LLEeHNE 1
cucrtematmsayma. itorosoe
NnoBTOpPeHME

OBLWEE KOMMYECTBO YACOB 110
MPOrPAMME

34

10

bubnunoteka LLOK
https://m.edsoo.rn/8al7eaca

bunénunoteka LLOK
https://m.edsoo.rn/8al7ec3c

buénunoteka LLOK
https://m.edsoo.rn/8al7ed54

buénunoteka LLOK
https://m.edsoo.rn/8al7ee6c


https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




YYEBHO-METOONYECKOE OBECITEHEHNE
OBPASOBATEJIbHOI'O INMPOLECCA
OBASATEJIbHbIE YUEBHbLIE MATEPVAJIbI ANA YHYEHUNKA

* lHpopmaTuka, 7 knacc/ CemakumH W.I"., 3anoroea J1A., Pycakos C.B.,
LLIecTakoBa J1.B., AKLmoHepHoe 06LecTBO «34aTenbCTBO «I1pocBeLLeHne»
* IHhopmaTuka, 8 knacc/ CemakuH W.I"., 3anorosa J1.A., Pycakos C.B.,
LLIecTakoBa J1.B., AKumoHepHoe 06LecTBO «M38aTenbcTBO «IpocBeLLeHne»
* IHhopmaTuka, 9 knacc/ CemakuH W.I"., 3anorosa J1.A., Pycakos C.B.,

LLIecTakoBa J1.B., AKLMOHEpHOe 06LLecTBO «/134aTenscTBo «IpocBeLleHme

METOANYECKWE MATEPVAJIbI ANTA YUUTENA
YMK a5 ocHoBHOW WKonbI: 7 - 9 Knaccbl (PIrOC). MeTtoanyeckoe nocobue

ANS yunTens, aBTopbl: XnobbictoBa L. KO

LNPPOBBLIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETWU

NHTEPHET






MWHWCTEPCTBO MPOCBELLEHNA POCCUNCKOW ®ENEPALINN
MyHuuMnanbLHoe 6104XKeTHOe 06LLe00pa3oBaTe/IbHOE yUpexaeHune
«¥Yxypckaa COLU Ne 6 um. FCC KO.H.MeTennHa»

PABOYAA NMPOIrPAMMA

yyebHoro npegmeta «/HopmaTrKa» (6a30Bblii YPOBEHD)
ansa obyvarowmxea 10 - 11 knaccos

. Yxyp 2022r.



MOACHUTEJIbHAA SATTMCKA

MporpamMmma nNo WHMOPMATUKE Ha YpOBHe cpefHero obuiero o6pa3oBaHua [aéTt
npeacTaBneHne 0 Uenax, o6weid cTpaterum oOydeHWs, BOCMUTaHUA W Pa3BUTUSA
obyvarowmxca cpeacteamy yyebHoro npeameTta «WHhopmaTuka» Ha 6a30BOM YPOBHe,
yCTaHaBnuMBaeT  06f3aTenbHOe  NpefMeTHOe  COJepXaHwe,  npefycMaTpuBaeT  ero
CTPYKTYpMpOBaHMe MO pasjenam u Temam, OnNpefenseT pacrnpejesieHne ero no kKnaccam
(ropam msyueHus).

MporpaMmma Mo MHMOPMATUKE OMNPefensieT KOJMIMYECTBEHHbIe U  KayeCTBEeHHble
XapakTepucTnukM y4yebHOro matepvana Ana KaxAoro roja usyyeHus, B TOM u4ucne Ans
cofepXaTe/lbHOro Hamno/NHeHUS pa3HOro BMAa KOHTPONs (MPOMEXYTOYHOW artTecTauuun
oOyyaloLmxcsi, BCEPOCCUICKMX MNPOBEPOYHbIX paboT, rocyfapCTBEHHOW  WUTOrOBOWA
aTTectaymm). MNporpamma no UHGpoOpMaTuKe ABMAETCA OCHOBOMN A/18 COCTaBNEHUSA aBTOPCKUX
y4ebHbIX NporpaMm 1 y4yebHMKOB, NOYPOYHOrO MIaHUPOBAaHMUA Kypca yUYUTenem.

NHpopmaTmKa Ha ypoBHe cpefiHero obuiero o6pasoBaHua OTpaXxkaeT:

CYLLHOCTb MH(OPMATUKN KaK Hay4YHOW AWUCLMMNIUHBI, MU3Yy4aloLleil 3aKOHOMepPHOCTM
NPOTeKaHWs M BO3MOXHOCTWM aBTOMaTU3aLuyv UH(POPMAaLMOHHBIX NPOLECCOB B Pas/IMYHbIX
cucTemax;

OCHOBHble 061aCTV MPUMEHEHUA WH(MOPMATUKK, NPexie BCEro WHPOPMaLMOHHbIe
TeXHOM0rnK, ynpas/ieHe 1 coumanbHyo chepy;

MeXAUCLUMNNHAPHbIM XapakTep MHHOPMaTUKN U MHOPMALUOHHON AeATe/IbHOCTH.

Kypc wH{opmaTvkMu Ha YpoBHe cpefHero obuwero o6pa3oBaHuA fABNSeTCA
3aBepLlarlMM 3TanoM HenpepbiBHOW NOATOTOBKM 06yyatowmnxca B 061actn MHPOpPMaTUKK
M MHHOPMALMOHHO-KOMMYHMKALMOHHbIX TEXHONOTMI, OH ONUPAEeTCA Ha CoAepXaHue Kypca
MH(POPMAaTUKN YPOBHSA OCHOBHOr0 06Lero o6pa3oBaHMs M OMbIT NOCTOAHHOIO NMPUMEHEHUS
NHPOPMaLNOHHO-KOMMYHUKALMOHHBIX TEXHONMOrUA, [aéT TeOopeTUYECKOe OCMbIC/IEHNE,
NHTepnpeTaunio n 0606LLeHMe 3TOTO OMbITa.

B copepxaHum ydyebHOro npegmeTa «WHMopmaTMka» BbIAENsATCA  YeTbipe
TeMaTnyecknx pasgena.

Pasgen «LudpoBas rpaMOTHOCTb» 0XBaTblBAET BOMPOCHI YCTPOACTBA KOMMbIOTEPOB U
APYTUX 371EMEHTOB LM(POBOro OKPYXeHUs, BK/IOYas KOMMNbIOTEPHbIE CeTU, UCMONb30BaHNE
CPeAcTB OMepaLvMoHHON cucTeMbl, paboTy B CeTU VIHTEPHET M WUCMONb30BaHWE UHTEpPHEeT-
CepBMCOB, NH(OPMALMOHHYO 6€30MacHOCTb.

Pasgen «TeopeTU4eckume OCHOBbI WMHMOPMATUKU» BKIOYaeT B Ceb6A MOHATUIHbI
annapar NH(OPMATUKMN, BOMpPOCHI KOZAMpOBaHUA NH(opmauuu, n3mepeHus
NHPOpPMaLMOHHOTO O0O0bEMA [aHHbIX, OCHOBbl anrebpbl JIOTUKM W KOMMbIOTEPHOTO
MOJenvpoBaHus.

Pasgen  «ANroputMbl M MporpamMupoBaHuMe»  HanpasfieH  Ha  pa3BuTue
anropuTMUYECKOro  MblW/eHNs, pa3paboTKy anroputMoB, (HOPMUPOBAHWE  HaBbIKOB
peanusauuy NporpaMM Ha BblGpaHHOM A3bIKe MPOrpaMMMUpPOBaHNA BbICOKOTO YPOBHS.

Pasgen «WH(pOPMaLNOHHbIE TEXHONOTUU» OXBaTbiBA€T BOMPOChbl MPUMEHEHUS
NH(POPMaLMOHHBIX TEXHONOT NI, peann30BaHHbIX B NMPUKIaLHbIX NPOrpaMMHbIX NPOAYKTaX U
WNHTepHeT-CepBMcax, B TOM YuC/ie MPU PeLleHnn 3a4ay aHannsa faHHbIX, UCnosb3oBaHne 6as3
[aHHbIX U 3/1IEKTPOHHbIX TabnuL, AN peLleHns NpukKnagHbIX 3atad.

Pe3ynbTaTbl 6a30BOro YpOBHA MW3y4yeHUs yyebHoro npeamera «VHdpopmaTmka»
OPWEHTMPOBaHbl B NEPBYIO 0Yepefb Ha OOLWYO (PYHKLMOHANbHYIO FPaMOTHOCTb, MOyYeHue
KOMMNETEHTHOCTEN AN5 MOBCEAHEBHOWM XU3HN 1 00LEero pa3smuTms. OHM BKAKOYAKOT B Ce6A:



NMOHMMaHMe NpeLMeTa, K/IUYeBbIX BOMPOCOB M OCHOBHbIX COCTABAAOLLUX 3/IEMEHTOB
n3y4yaemon npegMeTHOM 06nacTu;

yMeHMe pewaTb TUMOBble MpakTUYecKue 3afayun, xapakTepHble A8 WCMO/b30BaHUA
MeTOZO0B N MHCTPYMEHTapuUs AaHHOW NpeaMETHON 06/1acTu;

0CO3HaHWe paMOK W3y4yaemoW npesMeTHOW o06nacTu, OrpaHWYeHHOCTU METOLO0B U
NHCTPYMEHTOB, TUMMNYHbIX CBA3EN C APYrMMU 061acTAMU 3HAHUS.

OcHoBHasa uenb U3y4yeHus yyebHoro npegmeta «MHpopmaTtmka» Ha 6a30BOM ypOBHe
AN YpPOBHA cpefHero obuiero obpasoBaHMA - obecrnevyeHWe [JanbHeiwero pasBuTUA
NHPOPMALMOHHbIX KOMMETEHUWUA BbIMYCKHUKA, ero rOTOBHOCTWM K XXW3HW B YC/OBUAX
pasBMBaloLLeroca MHMHOpMaLMOHHOro obuiecTBa M Bo3pacTaloLlell KOHKYPeHLMN Ha pbiHKe
Tpyga. B cBA3n ¢ 3TUM M3ydeHue nHpopmatukn B 10 - 11 knaccax LONXKHO 06ecrneymnThb:

ChOPMMPOBAHHOCTb MpeACTaBAeHUI O PONN WHGPOPMATUKKU, WMHPOPMALUOHHBLIX W
KOMMYHUKaLMOHHbIX TEXHO/IOTNIA B COBPEMEHHOM 0O6LLLECTBE;

ChOPMMPOBAHHOCTb OCHOB /IOTMYECKOT0 U aifOPUTMMUYECKOTO MbILLIEHNUS;

C(hOpMUPOBAHHOCTb YMEHWIA pa3nuyatb (akTbl U OLEHKW, CpaBHMBaTb OLLEHOYHbIE
BbIBO/bl, BUAETb UX CBSI3b C KPUTEPUSAMM OLEHMBAHUA W CBA3b KPUTEPMEB C OMpeaenéHHOM
CUCTEMOM LLeHHOCTEl, NPOBEPATb Ha LOCTOBEPHOCTb M 0606 aTb MH(OPMaLMIO;

ChOPMMPOBAHHOCTb NpPeACTaBNeHUA O BAUSHUU MHHOPMaLMOHHLIX TEXHOMOIUIA Ha
XU3Hb YenoBeka B 00LLeCTBe, MOHUMAHWE COLMANbHOr0, 3KOHOMUYECKOr0, MOIMTUYECKOTO,
KYNbTYypPHOrO,  HOPUAMYECKOrO, MNPUPOAHOr0, 3PrOHOMMUYECKOro,  MeAULUMHCKOro U
(hM31010rMYeCKOro KOHTEKCTOB MH(hOPMALMOHHbIX TEXHONOTUA;

NPUHATME NPaBOBbIX W 3TUYECKMX acCMeKTOB WH(POPMALUOHHbLIX TEXHONOrui,
0CO3HaHWe OTBETCTBEHHOCTU JtOfel, BOBMEYEHHbIX B CO34aHME W  UCNOJIb30BaHMe
NHOPMaLMOHHbLIX CACTEM, pacnpocTpaHeHNe MHGpopMaLunm;

co3faHve YCNOBWIA ANA  pasBUTUA  HaBblKOB Yy4eBHOW, MNPOEKTHOW, Hay4HOo-
nccnefoBaTeNlbCKOW M TBOPYECKOM  AeATeNbHOCTW,  MOTMBaLMM  obydvarowmxca K
camopasBuTUIO.

Ha n3ydyeHune nHdpopmaTukm (6a30Bblii YpoBeHb) 0TBOAMTCA 68 vacoB: B 10 knacce -
34 vaca (1 yac B Hepgento), B 11 knacce - 33 yaca (1 yac B Hegeno).

ba30Bblil ypoOBEHb M3YUYeHUA UH(OPMATUKKN 06ecrneynBaeT NOLrOTOBKY 06y4valoLimxcs,
OPVEHTUPOBAHHbIX Ha Te CMeyuanbHOCTU, B KOTOPbIX WH(POPMALMOHHbIE TEXHOOrnM
ABNAKTCA HEOOXOAUMbBIMU MHCTPYMEHTaMW MPO(EeCCUOHANbHON [eATeNbHOCTH, yvacTue B
NPOEKTHON W MCCNeA0BaTeNbCKON AeATENbHOCTU, CBSA3aHHONW C MEXAWCLUUMIMHAPHON W
TBOPYECKOW TeMaTWKOM, BO3MOXHOCTb peleHns 3agad 6a30BOro YPOBHS CNOXHOCTU
ELMHOrO rocyapCTBEHHOr0 3K3amMeHa o UHpopMaTuke.

MocnefoBaTeNlbHOCTb M3YYeHUS TeM B Npefenax O4HOro roga obyyeHUss MOXeT 6bITb
M3MeHeHa Mo YCMOTPEHUIO yuuTens npu MNoArotoBke pabouyeil nporpaMmbl U MOYPOYHOIO
niaHUpPOBaHMWS.



COAEP>XAHWE OBYYEHUA
10 KJTACC

LindpoBan rpaMOTHOCTb

TpeboBaHMA TeXHWKM 6e30MacHOCTU W TUTMeHbl Npu paboTe C KOMMbOTepamMu U
OPYTMMW KOMMOHEHTaMM LUPOBOro OKPYXeHus.

MpuHUKMNBLI paboTbl KOMNbOTepa. MepcoHaNbHbIR KOMNbIOTEP. BbI60Op KOHGUIypayumm
KOMMbIOTEPA B 3aBMCUMOCTM OT peluaembiX 3ajay.

OCHOBHble  TeHAEeHLUUN pa3BUTUA  KOMMbIOTEPHbIX TeXHOMOrnin. [apannenbHble
BbluncneHnsa. MHoronpoueccopHble cuctembl. CynepkomnbioTepbl. MUKPOKOHTPOIEpHI.
P060TU3MpPOBaHHbIE NPOM3BOACTBA.

MporpammHoe obecneyvyeHne KOMMbKOTEPOB. Buabl nporpaMmHoro obecneyeHns n mnx
HazHayeHne. OCO6GEHHOCTM  nNporpaMMHOro  ob6ecrnevyeHUs  MOGMbHbLIX  YCTPOWCTB.
OnepaynoHHaa cuctema. [loHATME O CUCTEMHOM agMUHWUCTPUPOBaHWUWU. WHCTannauma u
AEeVHCTaNIAuna nporpaMmmMmHoro obecneyeHus.

daiinoBas cuctema. lMouck B (paiiioBoit cucTeme. OpraHusaums XpaHeHUs W
06paboTKM [aHHbIX C WCMO/Mb30BAHUEM WHTEPHET-CEPBUCOB, 06/1a4HbIX TEXHONOTMIA W
MOG6U/IbHbBIX YCTPOMCTB.

MpuknagHble KOMMbIOTEPHbIE MpoOrpamMmbl ANF  peleHns TUMNOBbIX 3ajay no
BblGpaHHON cneunanmsaymm. CUCTeMbl aBTOMATU3NPOBAHHOTO MPOEKTUPOBAHUSA.

MporpammHoe ob6ecneyeHune. JIMLEH3MPOBaHWE MPOrpaMMHOro o6ecrneyeHns u
undposbix pecypcoB. [MponpueTapHoe © CcBOGOAHOe MporpaMmmHoe obecneyeHue.
Kommepueckoe ¥ HEKOMMepyeckoe WCMNONb30BaHWE MPOrpaMMHOro obecnevyeHus u
UMPpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaB/MBaeMas 3aKOHOAaTe/IbCTBOM POCCUIACKON
depepaunn, 3a HenpaBoOMepHOE UCMONb30BaHWe MPOrpaMMHOro obecnevyeHns v LUGPPOBbIX
pecypcos.

TeopeTnyeckme 0CHOBbI NMHDOPMATUKU

NHpopmaumns, faHHble W 3HaHWA. YHUBEPCANbHOCTb [WCKPETHOro MpeAcTaB/ieHns
nHopmaunn. [BOMYHOE KoAupoBaHMe. PaBHOMEpPHbIE M HepaBHOMEPHbIE KOAbl. YCnoBue
daHo. TMoaxoabl K M3MepPeHU uHGopmauun. CyulHOCTb 00bEMHOro (angaBUTHOrO)
noaxofa K M3MEpPeHWUI MWHQopmauuu, onpepeneHne 6uta € TOUKU 3pPeHUA angaBUTHOTO
noaxofda, CBA3b MeXAy pasmepoMm andasBumta M MHGMOOPMaUWOHHLIM BecoM cumBona (B
NpeanosioXXeHWn O pPaBHOBEPOATHOCTM MOSAB/IEHWUS CUMBOJIOB), CBfi3b MeEXAY eAVMHMLAaMK
N3MEPEHNS MHGopMaLmn: 6uT, 6ainT, Kbaint, M6aiit, '6aiiT. CyllHOCTb COAepXaTeNbHOro
(BEPOATHOCTHOrO) noAxofa K W3MEpPeHUt0 WH(popMauuun, onpegeneHve 6uta ¢ nosvuuu
coaepXXaHuns coobLLLeHNS.

MHhopmaLnoHHble npouecckl. Mepefava nHpopmanum. VICTOUHUK, NPUEMHUK, KaHan
CBA3N, CUTHaJ, KOAMPOBaHWe. VIcKaxeHne nHgpopmaumm npu nepepade. CKOpoCTb nepegaym
JaHHbIX MO KaHany cBA3W. XpaHeHwe uWHMopmayun, o06bEM namaTn. O6paboTka
nHpopmaunu. Buabl 06paboTku MHGOPMALUK: MONyYeHUe HOBOrO COAepXaHUs, 3MeHeHue
(hopMbl MpefcTaBfieHMa uHMopmauuun. Tlouck uHpopmauuu. Ponb  WMHGoOpMauum K
MH(POPMaLMOHHbIX MPOLLECCOB B OKPYXAOLLEM MUpE.

Cucrtembl. KOMMNOHeHTbl CUCTeMbl M WX B3aumogelnctsne. CUCTeMbl YnpaBneHus.
YnpaBneHne Kak MHPOPMaLMOHHbI npouecc. ObpaTHas CBA3b.

CucTteMbl cuncneHns. Pa3sépHyTas 3anucb LenbiX U ApOOHbIX YUCeNn B MO3ULUOHHbBIX
cucTemax cumcneHus. CBoOMCTBa MO3ULMOHHON 3anncKU Yncna: KOMIMYecTBO LMGp B 3anucu,
NPU3HaK LeNMMOCTU Ync/ia Ha OCHOBaHWe CUCTEMbI CHUC/IEHUSA. ANTOPUTM MepeBoja Lenoro



yncna u3 P-UYHOW CUCTEMbI CUMUCNEHUS B LECATUYHYHO. ANTOPUTM MepeBofa KOHEYHOW P-
NYHOI ApOo6M B JeCATUYHYIO. ANTOPUTM NepeBofa Lenoro Yymcna u3 AecATUYHON CUCTEMBI
cuncneHns B P-uyHylo. [lBovuHas, BOCbMepuWyHas W LeCcTHajuaTepuyHas CUCTEMBI
CUMCNEHNUA, MepeBOS 4MCENn Mexay I3TUMKW cucTemaMu. ApudpmMeTUyecKue ornepaunn B
MO3NLMOHHBIX CUCTEMAX CUUC/IEHUA.

MpencTtaBneHue LefbiX 1 BeLeCTBEHHbIX YMCE/ B MaMATU KOMMbOTepa.

KognpoBaHune TtekcTtoB. KoaupoBka ASCIl. OpHo6aliTHble KoaupoBKW. CTaHaapT
UNICODE. KoaupoBka UTF-8. OnpegeneHne WHHOOPMALNOHHOIO 0O6bEMA TEKCTOBbIX
COOOLIEHNIA.

KoaupoBaHue un3o6paxeHunii. OueHKa WHGOPMaLMOHHOIO 06bEMa pacTpoBOro
rpaMyecKoro n3o6pakeHns npu 3afaHHOM paspeLlleHnn n rnybuHe KognpoBaHus LBeTa.

KoaupoBaHue 3Byka. OueHKa WH(HOpPMaUMOHHONo 06bEMa 3BYKOBbIX [aHHbIX Mpu
3aflaHHbIX YacToTe AUCKPEeTM3aLMM 1 paspsagHOCTU KOLMPOBAHUS.

Anrebpa noruku. BbicKasbiBaHMA. Jlormyeckue onepaumn. Tabnuubl UCTUHHOCTU
NOTUYECKMX ONepaunin  «AU3bIOHKUNAY», «KOHBIOHKUNA», «UHBEPCUS», «UMMNANKALMSA»,
«3KBMBANEHUMA».  Jlornyeckme  BblpaXeHWUS.  BbluMcneHne  NI0OTMYECKOr0  3HayeHus
COCTaBHOIO BbICKa3biBaHMUA MNPU W3BECTHbLIX 3HAYEHUAX BXOAALWMX B HEr0 3/1eMEHTapHbIX
BbICKa3blBaHW. Tabnnubl MCTUHHOCTM NIOTUYECKUX BbIPXKEHWIA. Jlornyeckme onepauumn u
onepauun Hag MHOXeCTBaMMu.

Mprmepbl 3aKOHOB anrebpbl IOTMKN. DKBUBANEHTHblE NpeobpasoBaHUA NOrMYeCKMX
Bblpa@XeHW. Jlornyeckue ¢yHKUMW. [1OCTpOEHUE /NOrMYECKOro BbIPAXKEHUSA C  [AHHOWA
Tabnuuein WUCTUHHOCTWU. JlOrMYeckue 3MeMeHTbl KoMMbikoTepa. Tpurrep. Cymmarop.
MMocTpoeHMe CXeMbl Ha JIOTMYECKUX 3fIeMEHTax MO JIOTMYECKOMY BbIPaXEHUK0. 3anucb
NOTNYECKOr0 BblIpaXXeHUs MO NOrNYECKON CxXeme.

VHdopmMaLoHHbIe TEXHONOMNK

TeKCTOBbIW npoueccop. PegakTnpoBaHue n hopmatunpoBaHue. MNpoeepka opdorpadpum
n rpammatmkun. Cpeacrtsa noucka v aBTo3aMeHbl B TEKCTOBOM MpoLeccope. Vicrnonb3oBaHue
cTuneii. CTPYKTypupOBaHHbIe TEKCTOBble AOKYMeHTbl. CHOCKMW, ornaeneHue. O6nadHble
cepsucbl. KonnektnsHas pabota C [JOKYMEHTOM. WHCTPYMEHTbl peLeH3npoBaHuA B
TEKCTOBbIX Mpoueccopax. [Menosasa nepenucka. Pedepar. [MpaBuna UUTUPOBaHUA
UCTOYHMKOB 1 odopMmaeHns bubnmnorpadmueckmx ccbliok. OdopmaeHme  cnucka
NTepaTypsl.

BBog 1306paXKeHUn ¢ MCMOMb30BAaHMEM PA3/IMYHbLIX LUPPOBbLIX YCTPOUCTB (LUPPOBbIX
(hoTOannapaToB UM MWKPOCKOMNOB, BMAeOKamMep, CKaHepoB W [APYrnx YCTPOWCTB.).
Mpamuecknin pepgaktop. O6paboTka rpafuyeckmx 06BLEKTOB. PacTpoBass W BEKTOPHas
rpadgmka. ®opmatbl rpaguyecknx haiinos.

O6paboTka N306paXKeHUs1 1 3ByKa C UCMO/b30BAHWEM UHTEPHET-NPUIOXEHWIA.

MynbTumegma. KomnbloTepHble npeseHTayuMu. KMcnonb3oBaHue My/bTUMELNAHBIX
OHNaH-CepBMCOB A5 pa3paboTKM Mpe3eHTaL Ml MPOEKTHbLIX PaboT.

MPUHUMNBI MOCTPOEHUA N pefaKTUPOBaHUA TPEXMEPHbLIX MOAENENA.



11 KN1ACC

LindpoBan rpaMoOTHOCTb

MPUHLMMBI NOCTPOEHUS W annapaTtHble KOMMOHEHTbl KOMMbIOTEPHbIX ceTell. CeTeBble
npoTokonbl. CeTb MHTepHeT. Afpecauuns B cet MIHTepHeT. Cuctema JOMEHHbIX UMEH.

Be6-caliT. Beb-cTpaHuua. Baumogeinctemne 6paysepa ¢ Be6-cepeepomM. JuHamMmuyeckme
CTpaHuubl. Pa3paboTKa MHTepHeT-NpunoXeHuii (caintos). CeTeBoe XpaHeHWe JaHHbIX.

Buabl peatensHocTu B cetTu NHTepHeT. Cepsuckl VIHTepHeTa. "'eonH{OpPMALUOHHbIE
cucTembl. MeonoKaLOHHbIE CEPBUCHI PeanbHOro BPEMEHU (HanpumMep, nokKauus MOBUIIbHbIX
TeneoOHOB,  OnNpefeneHne  3arpy>XeHHoCTW  aBTOMarucTpanei), WHTEPHeT-TOProB/s,
6poHupoBaHune 6UIETOB, TOCTUHNL,

[ocyfapCTBEHHbIE 3NEKTPOHHbIE CepBuChl 1 ycnyrn. CoumnanbHble CeTU - opraHmsaumns
KOJINEKTUBHOIO B3aMMOZeiCcTBUSA 1 06MeHa AaHHbIMU. CeTeBOW 3TUKeT: npaBusia noBefeHns
B KubepnpocTpaHcTBe. [1pob6nema MNOLAMHHOCTUM MONYYEHHON WH(opmauun. OTKpbITbIe
obpa3oBare/ibHble pPecypchbl.

TexHOoreHHble 1 3KOHOMMWYECKME  Yrposbl, CBA3aHHble C  WCMO/b30BaHUEM
NHPOPMaLNOHHO-KOMMYHUKALMUOHHBIX  TEXHOJOTUIA. O6wwne  npobnembl  3aLUTHI
UH(popMaLMM ¥ MHMOPMaLNOHHOW 6Ge3zonacHocTU. CpeAcTBa 3aWiMTbl MHGMOpMauum B
KOMMblOTepax, KOMMbIOTEPHbIX CETAX Y aBTOMAaTU3MPOBAHHbLIX NH(HOPMALMOHHBIX CUCTEMAX.
MpaBoBoe obecneyeHune NH(OPMaLMOHHOM 6e3onacHocTu. MpepoTBpaLyeHne
HeCaHKLMOHMPOBAHHOI0 A0CTYyNa K IMYHON KOH(MAEHLMANbHOW MHOpMaLnn, XpaHsLwelcs
Ha MepcoHasbHOM KOMMbIOTEpe, MOOW/IbHBLIX YCTPOWCTBax. BpeaoHOCHOE mnporpammHoe
obecrneyeHne u cnocobbl 60pbObLI C HUM. AHTUBMUPYCHblE nporpammbl. OpraHusaumns
NIMYHOTO apxuBa MH(opmauun. PesepBHoe KonuposaHue. MNapobHada 3alimMTa apxmnsa.

WNHpopmaLoHHbIE TEXHONOTUN n npogeccnmoHanbHas LeATeNbHOCTb.
MHdopmaynoHHble pecypchl. LindpoBas skoHOMMKa. VIHDOpMaLMOHHAsA KybTypa.

TeopeTnyeckme 0CHOBbI NMHDOPMATUKU

Mogenn w©n mofenupoBaHue. Lenn wmogenuposaHus. COOTBETCTBME  MOAENM
Mogennpyemomy 06bekTy unm npoueccy. ®opmanusaumns npuknagHbix 3agay.

MpefctasneHne pesynbTaTOB MOLENMPOBaHWA B BUAe, YLOOHOM A1 BOCMPUATUA
yenosekoMm. [Mpathnyeckoe npeacTaBieHne AaHHbIX (CXeMbl, TabAULbI, FpaQuKn).

Mpagbl. OCHOBHble MNOHATMA. Bupabl rpados. PelleHue anropuTtMmMueckux 3ajau,
CBA3aHHbIX C aHann3oM rpagos (NOCTPOEHME ONTUMaNbHOrO MyTU MeXAy BepLlivHamu
rpaca, onpefeneHne KoanM4ecTsa PasMyHbIX NyTen Mexay BeplvHaMy OPpUEHTUPOBAHHOIO
auMKIN4YeckKoro rpaga).

[epeBbsi. BuHapHoe pfepeBO. [WCKPeTHble WUrpbl  [ABYX WrPOKOB C  MOJIHOW
nH(opmauuein. MocTtpoeHne pepeBa Mepebopa BapuaHTOB, OMWUCaHWe CTpaTernn Urpbl B
TabIMYHON hopme. BbIUrpbILWHbIE CTPaTErnu.

Wcnonb3oBaHve rpaoB W [epeBbeB MpU  ONUCAHUM OOGBLEKTOB U MPOLLECCOB
OKpY>KatoLero mMumpa.

ANTOpUTMbI U NporpaMmmmpoBaHumne

OnpefeneHne  BO3MOXHbIX — pe3ynbTatoB  paboTbl  NPOCTEWLUX  anropuTMoB
YNpaBieHNs WUCMONHUTENAMU W BblYUCIUTENbHBLIX anroputMoB. OrnpeneneHne MCXOL4HbIX
AaHHbIX, NPY KOTOPbIX anropnutM MOXEeT AaTb TpebyeMmblid pe3ynbTart.

JTanbl pelweHns 3a4ad Ha KoMnbeloTepe. A3blK nporpammumpoBaHns (Mackanb, Python,
Java, C++, C#). OCHOBHble KOHCTPYKUWM HA3blKa MPOrpaMMmMpoBaHna. Tunbl AaHHbIX:
Lle/IoYNC/IeHHbIe, BeLEeCTBEHHbIE, CUMBOJIbHbIE, flornyeckue. BeteneHmsa. CocTaBHble



ycnosua. Luknbl ¢ ycnosumem. LUuknbl no nepemeHHoil. Kcnonb3oBaHue Tabnuy,
TPaccupoBKM.

PaspaboTka ¥ nporpammHas peanu3auus anropuTMOB pelleHWs TUMOBbIX 3ajay
6a30Boro ypoBHA. [Mpumepbl 3afgay: anroputmbl 006pabOTKM  KOHEYHOW YMCNOBOW
nocnefoBaTe/lbHOCTU  (BblYMC/IEHME CYMM, TPOU3BEAEHUNR, KONWYECTBa 3/M1EMEHTOB C
3aflaHHbIMW CBOWCTBaMMW), anNropuTMbl aHanm3a 3anucy 4Yucen B MO3MLMOHHOW CUCTEMe
CUMCNEHNA, aNiTOPUTMbl pelleHns 3agady mMeTogom nepebopa (MOMCK HambonbLIero obLero
JenuTens LBYX HaTypasbHbIX YMCEN, NMPOBepKa Yncia Ha npocToTy).

O6paboTKa CUMBOJIbHbLIX AaHHbIX. BCTpPOEHHble (YHKLUKN A3biKa NPOrpaMmmMmupoBaHus
AN 06paboTKM CUMBOJIbHbIX CTPOK.

TabnunuHble BenMYMHbI (MaccuBbl). ANTOpUTMbI paboTbl C 3N1EMeHTaMu Maccusa C
OLHOKpaTHbIM MPOCMOTPOM MaccuBa: CYMMUPOBaHWE 3/1EMEHTOB MacCuBa, MOACYET
KonnyectBa (CyMMbl) 3/1EMEHTOB MacCuBa, Y[OBNETBOPAKOLWMUX 334aHHOMY YC/I0BUIO,
HaxoXpjeHne Hambonbwero (HaMMeHbLLEro) 3Ha4YeHWs 3N1EMEHTOB MacCuBa, HaxoX[eHue
BTOPOro Mo Be/IMYnMHe Hanboblero (HauMeHbLIEero) 3HauYeHus, MHeRHbIA NOUCK 3/1IEMEHTA,
nepecTaHOBKa 3/IeMEHTOB MaccuBa B 06paTHOM NOpsAKe.

CopTupoBKa 04HOMEPHOro Maccmea. [1pocTble MeTOA4bl COPTUPOBKM (HanpuMep, MeToj
ny3blpbKa, MeToj Bbi6bopa, COPTUPOBKA BCTaBkaMu). MognporpaMmmsi.

MHpopmayMoHHble TEXHOIOTUN

AHann3  fgaHHbiX. OCHOBHble 3ajayM aHaau3a [JaHHbIX: MNPOrHO3MpOBaHUe,
Knaccuukaums, Knactepusaumns, aHann3 oTKIOHeHWI. [ocnefoBaTeNbHOCTb peLleHns 3ajad
aHanm3a faHHbIX: C60p MepBUYHbLIX [AHHbIX, O4YMCTKA WM OLEHKA KayecTBa AaHHbIX, BbIOGOp
nvmnn  noctpoeHve  Mofenu, npeobpasoBaHWe  [aHHbIX,  BuU3yanusauus  AaHHbIX,
NHTepnpeTaumns pe3ynbTaTos.

AHann3 faHHbIX C MOMOLLbI 3/1eKTPOHHbIX Tabnuy. BbluvcneHne cCymmbl, CpefHero
apupMeTn4eCcKoro, HambobLIero N HaMMeHbLIEro 3Ha4YeHNN AnanasoHa.

KomnbloTepHO-MaTemMaTnyeckme mogenn. 3Tanbl  KOMMbIOTEPHO-MaTeEMaTUYECKOro
MOLEeNMpoBaHUsA: MNOCTaHOBKa 3ajayn, pa3paboTka MoJenn, TecTUpoBaHWe MOAeNu,
KOMMbIOTEPHbIN 3KCMEPUMEHT, aHan3 pe3ynbTaToB MOAEMPOBaHWS.

UuncneHHOe pellieHne ypaBHEHWUIA C MOMOLLbIO NoAb6opa napameTpa.

TabnuuHble (pensiunoHHbIe) 6a3bl AaHHbIX. Tabnuua - npeacTaBneHWe CBeAEHWUA 00
OJHOTUMHbLIX 06beKTax. one, 3anucb. Knou Tabnuubl. PaboTa ¢ roToBoil 6a30i JaHHbIX.
3anonHeHne 6asbl gaHHbIX. [loMCK, copTMpoBKa W (unbTpaums 3anuceir. 3anpocbl Ha
BbIOOPKY AaHHbIX. 3anpockl ¢ NapameTpamu. Boluncnsemble nons B 3anpocax.

MHoroTabnmuHble 6a3bl fAaHHbIX. TwWMbl CBA3e Mexay Tabnuuamu. 3anpocbl K
MHOroTabnnM4YHbIM 6a3aM AaHHbIX.

CpefctBa  UCKYCCTBEHHOro  MHTenniekta.  CepBUCbl  MAWMWHHOIO  nepesoja MU
pacno3HaBaHWA YCTHON peyn. ViaeHTUMUKaLma n Nnouck n3obpaxeHuid, pacno3HaBaHne nuu,
Camoobyuatouimecs cucTeMbl. WCKYCCTBEHHbIA WHTENNEKT B KOMMbKOTEPHbIX MUrpax.
Wcnonb3oBaHne MeTOAOB  MCKYCCTBEHHOrO  MHTeNNeKTa B 00y4valouiMx cucTemax.
Mcnonb3oBaHne MeTOA0B MCKYCCTBEHHOIO MHTENNEKTa B PO6OTOTEXHUKE. VIHTEPHET BeLLeil.
MepcneKTuBbI pasBUTUA KOMMbIOTEPHBIX NHTEeNNeKTYaNbHbIX cucTeM.



MJAHVUPYEMbBIE  PE3Y/IbTATbl  OCBOEHWSA  TMPOrPAMMbBI O
NMH®OPMATUKE HA YPOBHE CPEAHEMO OBLWEFO0 OBPA3OBAHWUA
(EA30BbI YPOBEHb)

NIMYHOCTHDLIE PE3Y/IbTATDI

JInyHOCTHbIE pe3ynbTaTbl OTpaXatT TFOTOBHOCTb W CMNOCOBHOCTL 06yyaroLmxcs
PYKOBOACTBOBATbCA CHPOPMUPOBAHHON BHYTPEHHEW No3uuMeid  NUYHOCTM, CUCTEMONA
LeHHOCTHbIX OpMWEeHTaUWiA, MO3UTUBHLIX BHYTPEHHUX YOEXJEeHWn, COOTBETCTBYHOLLNX
TPaAWUMOHHBIM LIEHHOCTAM POCCMIACKOrO 06LLecTBa, paclUMPEHNEe XU3HEHHOTO OMbiTa W
onblTa [eATeNbHOCTU B Npouecce peanusauuy cpefctsaMm yyeb6HOro npefmera OCHOBHbIX
HanpaBNeHWIt BOCMMUTATENbHOW AeATeNbHOCTU. B pesynbTaTe U3y4yeHUs WUHGPOPMaTMKKU Ha
YpPOBHe cpeaHero ob6uiero ob6pa3oBaHuss 'y obyuvawouierocss 6yayT cOpMUpPOBaHbI
cneayoLe NTMYHOCTHbIE pe3ynbTaTbl:

1) rpaXxfaHCKOro BoCNUTaHuSA:

0CO3HaHMWE CBOMX KOHCTUTYUWMOHHbIX MNpaB W 0053aHHOCTEW, YBaXKEHME 3aKOHa W
npaBonopsigka, Co6MOAeHNEe OCHOBOMOMAralWMX HOPM WMHMOPMALMOHHOIO npaBa MU
NH(OpMaLMOHHOM 6e30MacHOCTH;

rOTOBHOCTb MPOTMBOCTOATb WAEON0TMM 3IKCTPEMU3MA, HauMOHanM3Ma, KceHohobuw,
ANCKPUMUHALMN NO COUManbHbIM, PENUTMO3HbIM, PAacOoBbIM, HaUWOHaNbHbIM MpU3HakKaM B
BUPTYyaslbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOr0 BOCMUTAHUA:

LLleHHOCTHOE OTHOLUEHME K UCTOPUYECKOMY Hacneamto, LOCTUXEHUAM Poccun B Hayke,
NCKYCCTBE, TEXHONOrMAX, MOHUMAHME 3Ha4YeHUs WHPOPMATUKN KaK HayKM B XKU3HK
COBPEMEHHOro 06L1ecTBa;

3) LyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUA:

ChopMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMUSA, 3TUYECKOIO MOBEAEHNUS;

CNOCOOGHOCTb  OUEHMBATb  CUTyauutd M MNPUHMMATb  OCO3HAHHble  pPeLleHus,
OPUEHTUPYACb Ha MOpPasbHO-HPABCTBEHHbIE HOPMbI WM LEHHOCTW, B TOM 4uUCNe B CETU
VHTepHeT;

4) 3CTeTMYECKOro BOCNUTAHUSA:

3CTeTMYECKOEe OTHOLUEHME K MWPY, BK/IKOYas 3CTETUKY Hay4YHOro U TeXHUYECKOro
TBOPYECTBa,;

CNOCOGHOCTb BOCMPUHUMATbL pas3finyHbie BUAbl MCKYCCTBA, B TOM YMC/e OCHOBaHHbIE
Ha MCNONb30BaHUM NHPOPMALMOHHbIX TEXHOMNOTUIA;

5) (hm3nyeckoro BoCNmMTaHuA:

c(hopMMpPOBAHHOCTL 340POBOr0 1 6e30nacHOro o6pasa >KWM3HW, OTBETCTBEHHOIO
OTHOLIEHNS K CBOEMY 340POBbIO, B TOM uucne M 3a CYET cobnoaeHUs TpeboBaHWUiA
6e3onacHol aKcnayaTaunm cpescTB UHPOPMAaLMOHHBIX N KOMMYHUKALWUOHHbLIX TEXHONOTWIA;

6) TPyL0BOro BOCNUTAHWUSA:

rOTOBHOCTb K  aKTUBHOW  [eATEe/IbHOCTM  TEXHONIOTMYECKOW U couunanbHOW
HanpaBNeHHOCTW, CMOCOBHOCTb UHULMNPOBATL, NAHWPOBaTb M CaMOCTOATENLHO BbIMOMHATD
TaKyH [esTeNbHOCTb;

NHTepec K chepam NpoeccMoHanbHOM AeATeNIbHOCTU, CBA3AHHLIM C MH(OPMATUKOW,
nporpaMMupoBaHMEM U WH(POPMALMOHHBLIMW  TEXHONMOTMAMM,  OCHOBAHHbIMM  Ha
AOCTMKEHUAX WH(POPMATUKM U  HayUYHO-TEXHMYECKOrO Mporpecca, YMeHWe COBepLuaThb
OCO3HaHHbI BbIGOP OyAylle npodeccum U peann3oBbiBaTb COOCTBEHHbIE >KWU3HEHHbIE
nnaHbl;



rOTOBHOCTb M CMOCOBHOCTbL K 06pa3oBaHUI0 1 camMo06pa3oBaHNI0 Ha NPOTSXEHUN BCei
XU3HN;

7) 3KONOrn4ecKoro BocnuUTaHus:

0CO3HaHMe rnobanbHOro xapakrepa 3KON0rM4yecknx npobaem n NyTen Mx peleHuns, B
TOM Yucne C Y4ETOM BO3MOXHOCTe NH(OPMALNOHHO-KOMMYHUKaLUOHHBIX TEXHONOMNIA;

8) LeHHOCTN Hay4HOro rno3HaHus:

C(hopMUPOBAHHOCTL MUPOBO33PEHMUSA, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
pasBUTUA UHPOPMATUKU, LOCTUMXKEHUAM HAYUYHO-TEXHUYECKOro nporpecca v 06LeCcTBEHHON
NPakTUKW, 3a CYET MNOHWMaHWA PONM WUH(POPMALMOHHBIX PecypcoB, WHPOPMaLMOHHBIX
NpoLEeccoB M WHHPOPMALMUOHHBIX TEXHOMOrM B YCNOBUAX LUMPPOBOK TpaHchopmaymm
MHOIUX cep XM3HN COBPEMEHHOIO 06LLECTBa;

0CO3HaHWe LEeHHOCTU Hay4YHON AeATeNlbHOCTW, FOTOBHOCTb OCYLLECTB/ATb NMPOEKTHYIO
W “ccnefoBaTeNnbCKy0 AeaTeflbHOCTb UHAWBUAYANLHO U B rpynne.

B npouecce [OCTMXEHWA JIMYHOCTHLIX Pe3y/nbTaTOB OCBOEHUS MporpamMbl Mo
MHpOpMaTMKe Yy  06y4yaloLMXCH  COBEPLUEHCTBYETCHA  3MOLMOHANbHbLIA  WHTE/EKT,
npegnosararowmnin chopMmpoBaHHOCTb:

camMoperynnpoBaHus, BK/OYAKOLWEro  CaMOKOHTPO/Ib, yMeHue NpUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CNoCO6HOCTb aAanTUpPoBaTbCA K 3MOLUOHANbHbIM
N3MEHEHUAM N NPOSABNATb TMOKOCTb, OblTb OTKPbITbHIM HOBOMY;

BHYTPEHHEN MOTMBALMMW, BKIKOYAIOLLEA CTPEMIEHWE K AOCTUXXEHWUIO Lenn 1 ycnexy,
ONTUMMU3M, MHULMATUBHOCTb, YMEHWE LeliCTBOBAaTb MCXOAA U3 CBOMX BO3MOXHOCTEN;

amnaTuu, BKAKOYaKLWen Cnoco6HOCTb NOHNUMATb 3MOLMOHANbHOE COCTOSAHUE APYTuUX,
Y4YnTbIBaTb €ro npu OCYLLeCTBNEHUN KOMMYHUKaLMK, CMOCOBHOCTb K COYYBCTBUIO U
ComnepexuBaHuio;

couuanbHbIX HaBblKOB, BK/KOYAKOLWMX CMOCOOHOCTL BbICTPaMBaTb OTHOLIEHUA C
ApYyrUmu NoAbMK, 3a60TUTLCA, NPOABAATbL UHTEPEC U paspellaTb KOHQPINKTbI.

METAMPEOAMETHbDIE PE3Y/IbTATbI

B pe3ynbTaTe M3yuyeHWs MH(OPMATUKM Ha YPOBHEe cpefHero ob6uiero obpasoBaHus y
obyuatoulerocs 6yayT chopmMUpoBaHbl MeTanpeaMeTHble pe3ynbTaTbl, OTPaXEHHble B
YHUBEpPCanbHbIX YYeOHbIX AeCTBUSAX, a UMEHHO: NO3HaBaTe/bHble YHUBEPCAbHbIE YUYebHble
[eACTBMS,, KOMMYHWKaTUBHble YHWBepcalbHble YyuebHble [AeACTBUS, PErynsaTuBHble
YHUBepcanbHble y4yebHble AeiiCTBUS, COBMECTHAsA AesaTeNbHOCTb.

Mo3HaBaTe/bHblE YHMBePCa/ibHble yyYebHble AeliCTBUSA

1) 6a30Bble NOrMYecKme AenicTBms:

CamoCTOATENbHO (POPMYMPOBaTh U akTyan3mpoBaTb Mpobnemy, paccmaTpuBatb eé
BCECTOPOHHE;

yCTaHaBNMBATb  CYLIECTBEHHbI MPM3HAK WM  OCHOBAHMS  ANA  CPaBHEHUS,
Knaccupukauum n 0606LLeHns;

onpeaensaTb Lenn aesTeNbHOCTU, 3aaBaTb NapameTpbl U KPUTEPUM UX JOCTUXKEHUS;

BbISIBNATb 3aKOHOMEPHOCTM U NPOTUBOPEUMNS B paCCMaTPUBAEMbIX SBMIEHUSAX;

paspabaTbiBaTb MNNaH pelweHns npobnembl €  YY4ETOM aHanM3a UMeRLMUXcs
MaTepuanbHbIX U HeMaTepranbHbIX PeCypCoB;

BHOCWUTb KOPPEKTMBbLI B AEATENbHOCTb, OLlEHMBAaTb COOTBETCTBME Pe3yNbTaTOB LENsM,
OLeHMBaTb PUCKN NOCNEACTBUIA AeATENbHOCTH;



KOOPAMHUPOBATb W BbIMONHATL PaboTy B YC/OBUAX PeasibHOro, BUPTYaSbHOro W
KOMOGWHMPOBAHHOIO B3aMMOeNCTBUS;

pa3BMBaTb KpeaTVBHOE MbILU/IEHWE NPU PeLLUeHUN XXU3HEHHBIX MPO6/EM.

2) 6a30Bble MccnefoBaTelbCKme AencTBuUs:

BNafeTb HaBblkaMu Yy4yebHO-uccnefoBaTelbCKOM M MPOEKTHOW  [eATeNIbHOCTH,
HaBblkaMW paspelleHns npob6aem, CMOCOOHOCTHHO W FOTOBHOCTbKD K CamMOCTOATE/IbHOMY
MOMUCKY METOLOB pelleHns MpPaKTUYeCKUX 3afad, MPUMEHEHUIO pPa3/IMYHbIX MeTOLOB
NO3HaHuA;

OBMafeTb BMAAMM LeATe/IbHOCTU MO MOJYYEHUIO HOBOIO 3HAHUA, ero MHTepnpeTayuu,
npeo6pa3oBaHU0 M MPUMEHEHUIO B Pas3/IMUHbIX Y4YebHbIX CUTyauusix, B TOM 4ucie npu
co3aHunu yyebHbIX U coLManbHbIX NMPOEKTOB;

(hopMupoOBaHMEe Hay4yHOro TWMa MbIWNEHUSA, BNajeHWe Hay4yHOW TepMUHONOTUeR,
KNH0YEBbIMW NMOHATUAMU U METOAAMU;

CTaBUTb N (POPMYNMPOBaTb COGCTBEHHbIE 3a4a4M B 06pa3oBaTe/IbHON AeATENIbHOCTYU U
XXU3HEHHbIX CUTYaLUAX;

BbISABNATb MPUUYMHHO-CNEACTBEHHbIE CBA3WM W aKTyanu3uposaTb 3afjadvy, BblABUraThb
rmnoTesy eé peleHUs, Haxo4uTb apryMeHTbl A8 [0Ka3aTenbCTBa CBOUX YTBEPXAEHWUA,
3aflaBaTb nNapamMeTpbl U KPUTEPUU PELLEHUS;

aHanu3MpoBaTb MOJlyYeHHble B XO4e PpelleHus 3ajauu pesynbTatbl, KPUTUYECKU
OLleHMBaTb UX LOCTOBEPHOCTb, MPOrHO3UPOBaTb M3MEHEHME B HOBbIX YCNOBUSX;

[aBaTb OLEHKY HOBbIM CUTyaLMsAM, OLEHUBaTb NPUOBGPETEHHbIN ONbIT;

OCYLLeCTBNATL LiefieHanpaBAeHHbIM NMOWCK MepeHoca CPeAcTB U cnocoboB AeidcTBMA B
NpoecCNoHanbHYO cpeay;

NepeHoCUTb  3HaHMA B no3HaBaTeNbHYH n NpakTUYecKyto obnactu
XU3HELeATeNbHOCTH;

WHTErpupoBaTth 3HaHWS U3 pasHbIX NPeaMeTHbIX 0bnacTe;

BblABUraTb HOBble WAew, npepnaraTb OPUrMHa/bHble NMOAXOAbl W peLleHWs, CTaBUTb
npo6aembl 1 3a4ayun, JONyCcKatoLine albTePHATUBHbIE PeLLEHNS.

3) paboTta ¢ MHopmaymei:

BNnafieTb HaBblKaMW MNOMYyYeHUS UHMOPMaUUM K3 WUCTOYHUKOB pasHbIX TUMOB,
CaMOCTOSITE/IbHO OCYLLECTBASATbL MOWUCK, aHanu3, CcucTeMaTmsauuio U  UHTepnpeTauuto
NH(OpMaL MK pasINYHbIX BUAOB U (DOPM NpeaCcTaBNeHNS;

co3faBaTb TEKCTbl B pas/IMyHbIX (hopmatax C YYETOM HasHayeHus MHpopMauumn u
LleNIeBOi ayanTopun, Bbibrpas onTUmanbHy GopMy npeacTaBneHUs 1 BU3yanm3auuu,

OLeHMBaTb AOCTOBEPHOCTb, NErMTUMHOCTb UH(OPMaLMK, eé COOTBETCTBUE MPaBOBbIM
N MOPasibHO-3TUYECKUM HOpMaMm;

MCNonb30BaTh CPeAcTBa MHMOPMALUOHHLIX M KOMMYHUKALMOHHbLIX TEXHOMOrWiA B
PeLeHNN KOTHUTUBHbLIX, KOMMYHWKATUBHbLIX W OpraHu3auMOHHbIX 3ajay C COOMAeHUEM
TpebOoBaHWn  3PrOHOMMKM, TEXHUKM 6Ee30MacHOCTM, TUTUEHbI, pPecypcocbepexeHus,
NpPaBOBbIX N 3TUYECKMUX HOPM, HOPM MH(OPMaLMOHHON 6€30NacHOCTH;

BNnafileTb HaBblKaMW pacno3HaBaHWA W 3aWuTbl WHGPOPMaLUK, WHHOPMALMUOHHON
6e30MacHOCTU JIMYHOCTH.

KoMMYHMKaTVBHbIe YHUBEpPCasIbHble YUebHble AeCTBUS

1) obuieHwme:
OCYLLECTBNATh KOMMYHUKALMW BO BCEX Cepax XKNU3HU;



pacno3HaBaTb HeBepba/bHble CpeAcTBa 0OWEHUS, NMOHWMaTb 3HAYEHWEe COLMaNbHbIX
3HaKOB, pacno3HaBaTb MPEANOCLIIKM  KOH(MAUKTHbIX CUTyauuin U yMmeTb CMAryatb
KOH(IMKTBI;

BNafeTb pasfMyHbIMK criocobamMy 06LLEHUS U B3aUMOLENCTBUSA, apryMeHTMPOBaHHO
BECTW Amanor;

pa3BéPHYTO M NIOTMYHO M3M1araTb CBOK TOYKY 3pEHUS.

2) COBMECTHaA AeATe/IbHOCTb:

MOHMMaTb U UCMO/b30BaTb NPenuMyLLecTBa KOMaHAHOW U HAMBUAYANbHOW PaboThl;

Bbl6MpaTh TEMaTUKy U MeTOAbl COBMECTHbIX AeACTBUIA C YYETOM 06LMX UHTEPECOB U
BO3MOXHOCTEN KaXK[0ro 4seHa KoNMneKTuBa;

NPUHMMAaTb Lefu COBMECTHOW [eATe/IbHOCTU, OpPraHu3oBbliBaTb W KOOPAUHUPOBATb
[eNcTBMA No eé AOCTUXEHUIO: COCTaBNATb

nnaH [encTBuin, pacnpefensTb pofiv C YYETOM MHEHWA YYaCTHUKOB, 06CYX[aTb
pe3ynbTaTbl COBMECTHOW paboTsbl;

OLeHVBaTb KayeCTBO CBOEro BKMaja W KaXAoro y4yacTHMKA KOMaHAbl B OOLLWIA
pe3ynbTaT Nno paspaboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHUBATb MAEN C MO3ULUU HOBU3HbI, OPUTMHANBHOCTH,
NpakTU4ecKou 3HaYMMOCTH;

OCYLLeCTBNATb MO3UTMBHOE CTpaTernyeckoe MOBefeHWe B Pas3/IMYHbIX CUTYyauusXx,
NPosBNATL TBOPYECTBO U BOOOpaxeHue, 6bITb MHULMATUBHbBIM.

PerynaTuBHble yHUBepcabHble yuebHble AelicTBMA

1) camoopraHusaums:

CaMOCTOATENbHO ~ OCYLLEeCTBAATb  MO3HABATE/IbHYK  [AeATeNbHOCTb,  BbIABNATb
npo6nembl, CTaBUTb W (HOPMYNMpoBaTb COOGCTBEHHble 3afjayM B 06pas3oBaTe/lbHOW
[EeATENbHOCTU N XKU3HEHHbIX CUTYyaLusX;

CamMOCTOATENbHO COCTaBAATL MNaH peleHns npobneMbl € YYETOM MMEHLLUXCS
PecypcoB, COBCTBEHHbIX BO3MOXHOCTER 1 NPeAnoYTEHWNIA;

AaBaTb OLEHKY HOBbIM CUTYyaLuUaM;

pacluupsaTb paMKy y4e6HOro npeamera Ha OCHOBE IMUHbIX MPeAnoYTeHNI;

AenaTb OCO3HaHHbIA BbIGOP, aprymeHTMpoBaTb ero, 6paTb OTBETCTBEHHOCTb 3a
peLueHue;

OLeHMBaTb NPMOBPETEHHbINA ONbIT;

cnoco6cTBOBaTh (POPMUPOBAHWIO U MPOSBAEHWUIO LUWPOKOW 3pyAMLMM B PasHbIX
061acTAX 3HaHW, NOCTOAHHO NOBbILWATL CBOM 06pa30oBaTe/IbHbIA N KYNbTYPHbI YPOBEHb.

2) CaMOKOHTPO/1b:

[aBaTb OLEHKY HOBbIM CMTyaLusiM, BHOCUTb KOPPEKTWBbLI B AeATE/IbHOCTb, OLEHMBaTb
COOTBETCTBME Pe3yNbTaToOB LEeNsm;

BNajeTb HaBblkaMW MO3HaBaTe/IbHOM peneKcMM Kak O0CO3HaHWA COBepLUaeMbiX
LeACTBUIA U MbICANTENbHBIX MPOLECCOB, WX Pe3ynbTaTOB WM OCHOBaHWI; MCMO/b30BaThb
npuémbl penekcun AN OLEeHKN CUTyaunu, Bblbopa BEPHOTO peLLeHus;

OL,eHMBAaTb PUCKM N CBOEBPEMEHHO MPUMHUMATb PELLUEHNS MO UX CHUKEHUIO;

MPUHUMATb MOTUBLI Y aprYMEHTbI APYTrUX NpW aHann3e pe3ynbTaToB AeATeNbHOCTH.

3) NpUHATNA ceba N apyrux:

NMpUHUMaThb ce6s, NOHMMAas CBOW HEAOCTATKU U JOCTOUHCTBA,;

MPUHUMATb MOTUBbLI M apryMeHTbI APYTrUX NPy aHann3e pe3ynbTaToB AeATeNbHOCTY;

npu3HaBaTb CBOE MPaBO ¥ NpaBo APYruX Ha OLINOKY;



pa3BuBaTb CMOCOOHOCTL MOHUMATL MUP C MO3NLUN APYTrOro YenoBeka.
MPEOMETHBIE PE3YJIbTATDI

B npouecce wun3yuyeHusa Kypca WuHpopmatukun 6asoBoro yposHs B 10 knacce
obyyvarowmmucs 6yayT LOCTUTHYTbI Clefytoune npegMeTHble pe3ynbTaTbl:

BfafileHne npeAcTaB/eHUAMU O PONu MHAPOPMaLMM U CBA3AHHbLIX C HEl NpoLeccos B
npupoae, TEXHUKe 1 06LLeCcTBe, MOHATUAMMN «MHBOPMALUA», «MH(OPMALNOHHbIN MPOLECC,
«CUCTEMa», «KOMMOHEHTbI CUCTEMbI», «CUCTEMHBbIN 3DEKT», «MHDOPMaLNOHHAS CUCTEMA»,
«CucTeMa ynpasneHuns»;

BNafleHNne MeTofamMu MoOuCKa WHpopmauuu B ceTu VIHTepHET, yMeHue KPUTUYECKU
OLleHMBaTb MHOPMaLMIO, MONYYEHHYHO U3 CETU VIHTEPHET;

YMEeHWe XapakTepu3oBaTb 0O0nbLIME [aHHble, NMPUBOAUTL MPMMepbl UCTOYHWUKOB UX
NONYYeHUs 1 HanpaseHNsA UCNOb30BaHWS;

MOHWMaHWEe OCHOBHbIX MPUHLMMNOB YCTPOMNCTBA M (PYHKLMOHUPOBAHUA COBPEMEHHbIX
CTauMOHapHbIX W MOGUAbLHBIX KOMMbIOTEPOB, TEHAEHUWIA pPasBUTUA  KOMMbIOTEPHbIX
TEXHOJOTNiA;

BNafleHne HaBblKaMu paboTbl C ONepauuMoOHHbIMW CUCTEMaMW, OCHOBHbIMU BUAAMM
nporpaMMHOro obecnevyeHus ANs pelleHns yyebHbIX 3a4ay No BbiIOpaHHOW cneyuanusayuu,

cobnofeHne TpeboBaHWA TeXHUKM 6e30NacHOCTM W TUrMeHol npu paboTte ¢
KOMMbIOTEPAMU U OPYTMMW KOMMOHEHTaMWN LUU(PPOBOTro OKPYXEHUH, MOHWMaHWE NPaBOBbIX
OCHOB  UCMO/Mb30BaHUA  KOMMbIOTEPHbLIX MNporpamMm, 6a3 [aHHbIX W MaTepuanos,
pa3MeLLBHHbIX B CETU VIHTEPHET;

MOHWMaHWe OCHOBHbIX MPUHLUWMNOB AUCKPETU3aLUM Pas3IMUYHbIX BUAOB WMH(OpMaLuu,
yMeHMe onpefentb WUHPOPMaLUOHHBbIA O00BLEM TEKCTOBbIX, rpapuUyeckux U 3BYKOBbIX
[AaHHbIX NpU 33JaHHbIX MNapamMeTpax 4UCKpeTu3aLmuu;

YMEHWe CTPOUTb HepaBHOMEpPHbIe KOAbl, AOMyCKalow e 04HO3HAYHOe LeKoAMpoBaHue
coobuieHnin (NpedMKCHbIe Koabl);

BNafleHne TeopeTUYecKUM annapaTom, NO3BOJMIAIOLLMM OCYLLEeCTBNSATL MpeAcTaB/ieHne
3alaHHOr0  HaTypasbHOr0 4Yucna B pPasIMYHbIX CUCTEMAX CUMUCNEHUA, BbINOMHATH
npeobpa3oBaHUS IOrMYECKMUX BbIpaXXeHU, CNOMb3Ys 3aKOHbI afirebpbl NOTMKH;

YMeHWe co34aBaTb CTPYKTYPUPOBaHHbIe TEKCTOBbIE AOKYMEHTbI U AEMOHCTPALNOHHbIE
maTtepuasnbl C WCNOSb30BAaHMEM BO3MOXXHOCTE COBPEMEHHbLIX MPOrpaMMHbIX CPeAcTB U
061a4HbIX CEePBUCOB;

B npouecce wu3yyeHMs Kypca uHpopmaTukum 6a30BOro ypoBHA B 11 Knacce
obyyvarowmumucs 6yayT LOCTUTHYTbI Clefytoune npegMeTHble pe3ynbTaTbl:

Hanu4yve NpeacTaB/ieHNn 0 KOMMNbIOTEPHbIX CETAX U UX PO/ B COBPEMEHHOM Mupe, 06
06 MX NpuHLMNax pa3paboTkn N PYHKLUUOHUPOBAHUS UHTEPHET-MPUIOXEHWA;

NOHWMaHWe Yrpo3 MHMOOpMaUNOHHOW 6e30MacHOCTU, MCMNOMb30BaHUE METOLOB U
CpeACTB  NPOTUBOAEACTBMA  3TUM  yrpos3am, cobnwogeHne  Mep  6e30MacHOCTH,
npefoTBpaLlatoLLNX HE3aKOHHOE PaCcnpoCTPaHEHEe NEPCOHANbHbIX JaHHbIX;

BNafleHNne TeOpeTMYEeCKMM annapaTtom, NO3BOMAIOLWMM ONPeensdTb KpaTyaiwmnii nyTb
BO B3BELIEHHOM rpae M KONMYECTBO MNyTeld MexXAy BepwUHAMU OPUEHTUPOBAHHOIO
aunKInyeckoro rpaga;

YMEHMe 4uTaTb W MNOHMMaTb MPOrpaMmbl, peann3yroline HEeC/0XHbIe anropuTMbl
00pabOTKM YMNCMOBbLIX M TEKCTOBLIX AaHHbLIX (B TOM 4YMC/le MacCUMBOB W CUMBOJ/IbHbIX CTPOK)
Ha BbIGpaHHOM A5 U3YyYeHUs YHUBEPCANbHOM S3blKe MPOrpamMmMMpoBaHnsA BbICOKOTO YPOBHS
(Mackanb, Python, Java, C++, C#), aHann3npoBaTb afifOPUTMbl C MCMOJIb30BaHWEM Tabnul,



TPaccUpoBKW, oOnpefenaTs 6e3 MCMONb30BaHUA KOMMbIOTEPA pPe3y/ibTaTbl BbIMONHEHUA
HEC/IOXHbIX MPOorpaMmM, BKHOYAKLWMX LUWKNbl, BETB/IEHWUAW NOAMPOrpamMmmbl, Npu 3afaHHbIX
NCXOAHbIX [AaHHbIX, MOAW(PULMPOBATL FOTOBble NMPOrpaMmbl AN PELIEHWA HOBbIX 3ajauy,
MCNoNb30BaTh X B CBOMX NMpoOrpaMmMax B KayecTBe nognporpamm (npoueayp, MyHKLKNi);

YMEHWe peann3oBbiBaTb Ha BbIOPaHHOM A1 M3YYEHUSA A3blKe MPOrpamMmumpoBaHuA
BbICOKOro ypoBH# (Mackanb, Python, Java, C++, C#) Tunosble anroputmbl 06paboTkn ymcen,
4YMCNOBbLIX MOCNefOBaTe/IbHOCTEN W MacCUBOB: MpeAcTaBleHUe u4ucna B Buie Habopa
MPOCTbIX ~ COMHOXWTENEW,  HaxoXAeHWe  MakKCMManbHOW  (MUHWUMANbHOW)  UuUGpbl
HaTypanbHOro Yncna, 3anMcaHHOro B CUCTEME CUMC/IEHUA C OCHOBaHWEM, He MpeBblLaloLWwmm
10, BbluMCNeHUe O0OO06LWEHHbIX XapaKTePUCTUK 3EMEHTOB MaccuBa WAW  YUCNOBOM
nocfiefoBaTesibHOCTU (CyMMbl, NMPOW3BELEHNA, CPEAHErO apUPMETNYECKOro, MUHMMAJIBHOTO
M MaKCMManbHOro 3/1EMEHTOB, KO/IMYECTBA 3/IEMEHTOB, Y/OB/IETBOPAKOWMX 38JaHHOMY
YC/I0BU1I0), COPTUPOBKY 3/1eMEHTOB MacCuBa,;

yMeHne WCnonb3oBatb TabnnuyHble (pensauuoHHble) 6asbl AaHHbIX, B 4YacTHOCTW,
COCTaBNATb 3anpocbl K 6a3aM AaHHbIX (B TOM 4uC/ie 3arpocCbl C BbIYUCAAEMbIMU MOMAMMU),
BbIMO/IHATL COPTUPOBKY W MOWCK 3anuceil B 6a3e [aHHbIX, HANOMHATbL pa3paboTaHHylo 6a3sy
OaHHbIX, YMEHWe WCNo/b30BaTb 3/IEKTPOHHbIE Tabnuubl ANA aHanusa, NpeacTaBneHus u
00paboTKM fAaHHbIX  (BKMKOYAas BbIYUCNEHUE CYMMbl, CpefHero apugMeTUyeckoro,
HanboNbLLIEro N HaAMMEHbLUIEr0 3HaYeHWNIA, pelleHne ypaBHEHWIA);

YMEHMWE UCMO0Nb30BaTb KOMMbIOTEPHO-MaTEMATMYECKNE MOLENN A1 aHaNn3a 06beKTOB
M MNpOLEeCcCoB: (POPMYNMPOBaTb Lefb MOAENNPOBAHMUA, BbIMOMHATL aHaNU3 pesynbTarTos,
MOMYYEeHHbIX B XOfe MOLENUPOBaHWA, OLEHMBATb COOTBETCTBME MOLENN MOLENNpYyemMoMy
00BLEKTY UMW NpoLeccy, NPeacTaBnAaTb pe3ynbTarbl MOLENMPOBAHNA B HArNa4HOM BUAE;

YMEHME OpPraHn30BbIBaTb IMYHOE MH(OPMALMOHHOE NPOCTPAHCTBO C UCMNO/b30BaHUEM
pas/INYHbIX LUUMPOBbLIX TEXHOMNOTNA, MOHUMAHME BO3MOXHOCTEA UUPPOBLIX CEPBUCOB
rocyfapCcTBeHHbIX  yciyr,  UM(PoBbIX  06pasoBaTeflbHbIX  CEPBMCOB,  MOHWMaHwue
BO3MOXHOCTE W OrpaHWYeHUin TeXHONOTUA WCKYCCTBEHHOTO0 WHTeNNeKTa B pas/iMyHbIX
obnactax, Hanuume npejctaBfieHUA 06 MCNONb30BaHUN WHPOPMALMOHHBIX TEXHONOMMIA B
pa3NnyHbIX npoeccnoHanbHbIX chepax.



TEMATWYECKOE N/1TAHNPOBAHWE

10 J1ACC
HanmeHoBaHue KonnyecTBo yacoB
0 a30e/10B U Tem K . ANeKTPOHHbIe (UNPPOBbLIE)
n/n pasfg Bcero OHTPOJIbHbIE pakTuyeckue 06pa30BATENbHBIE PECYPCh
nporpamMmbl paboTbl paboTbl

Pasgen 1. LincpoBasi rpaMOTHOCTb

KomnbroTep:
annaparHoe un : . ;
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https://resh.edu.ru/
obecreyeHue,

(halinoBas cuctema
WToro no pasgeny 6
Pasgen 2. TeopeTnyeckne 0CHOBbI MHDOPMATUKK

VIHdopmauna u https://bosova.ru https://uchi.ru/

21 MH(OPMALNOHHbIe > 0 0 https://resh.edu.ru/
npoueccsl
MpeacTaeneHne .
https://bosova.ru https://uchi.ru/
2.2 vHgpopmayun 8 8 0 0 https://resh.edu.ru/
KOMnNbloTepe
DNeMeHTbl anreopsl https://bosova.ru https://uchi.ru/
2.3 8 1 0
NOTUKHK https://resh.edu.ru/
WToro no pasgeny 21

Pasgen 3. VMIH(hopMaLNOHHbIe TEXHOOMMN

TexHonorum
06paboTKM
TEeKCTOBOA,
rpauryeckoi un

31


https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/

MyNbTUMELNAHON
NH(opMaLmnm

WToro no pasgeny

OBLWEE KOJIMYECTBO
YACOB Mo rNnrPOrrAMME

34



11 KNACC

HanmeHoBaHue KonnyecTBo yacoB
; pa3genoB U Tem KOHTpONbHbIE
n/n Bcero P
nporpammeil paboThbl

Pasgen 1. LinpoBas rpaMoTHOCTb

CeTeBble
11 NH(OPMaLNOHHbIe 5 0
TEXHO/IOT UK
12 OCHOBbI coumansHoOn 3 0
NH(OopMaTUKK
WToro no pasgeny 8

Pasgen 2. TeopeTuvecKne 0CHOBbI MH(POPMaTUKN

VHdopmaymoHHoe
MofenmpoBaHune

2.1 5 1

WToro no pasgeny )

Pa3gen 3. AnroputMbl U nNporpaMmmMmmnpoBaHmne
ANropuTMbI U

3.1 3/1IEMEHTHI 11 1
nporpaMmuMpoBaHus
WToro no pasgeny 1

Pasgen 4. VIHhopMaLuOHHbIe TEXHONOINK

ONIeKTPOHHbIe

41 Tabnmubl

6 0

4.2 ba3sbl JaHHbIX 2 0

lMpakTnyeckue
paboThl

15

4.5

25

ONeKTPOHHbIE (LNDPOBLIE)
obpasoBaTesibHble pecypchbl

https://bosova.ru https://uchi.ru/
https://resh.edu.ru/

https://bosova.ru https://uchi.ru/
https://resh.edu.ru/

https://bosova.ru https://uchi.ru/
https://resh.edu.ru/

https://bosova.ru https://uchi.ru/
https://resh.edu.ru/

https://bosova.ru https://uchi.ru/
https://resh.edu.ru/

https://bosova.ru https://uchi.ru/
https://resh.edu.ru/


https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/

Cpegfctea
4.3 NCKYCCTBEHHOTO
NHTEeNNeKTa

WToro no pasgeny

OBLWEE KOJIMYECTBO
YACOB Mo NMrPOrrPAMME

10

34

10.5

https://bosova.ru https://uchi.ru/
https://resh.edu.ru/


https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/

MOYPOYHOE NMJTAHNPOBAHWE

10 K/TACC
Ne KonunyectBo yacos
eMa VDOKa A Jata ANEeKTPOHHbIE LUNppoBbLIE
n/ yp Bcero  [COHTPO/bHbIE PaKTHeckmne n3yuyeHnss  06pasoBaTe/bHbIE PecypChbl
n paboTbl paboThbl

TexHuka 6e30nacHoCTH https://bosova.ru/metodist/authors/i

M rurveHa npu pabote ¢ nformatika/3/files/eor10/Dresentatio

KOMMbIOTEPaMMU. 1 0 0 ns/10-6-1-istorija-razvitija-vt.pptx

MpuHuMnbl paboTbl https://resh.edu.ru/subject/lesson/47

KOMMblOoTEPA 15/start/10380/
https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio

TeHaeHUMN pa3BuUTUA . .
ns/10-7-1-osnovopolagajushhie-

KOMMbIOTEPHbBIX 1 0 0 L . .

TeXHOO Vi principy-ustroj stva-j evm.pptx
https://resh.edu.ru/subject/lesson/54
25/start/15091/
https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio

MporpammHoe
ns/10-8-1-programmnoe-

obecneyeHune 1 0 1 . .
obespechenie-kompjutera.pptx

KoMMnbtoTEpa

https://resh.edu.ru/subject/lesson/54
21/start/35815/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-9-1-fajlovaja-sistema-

1 0 1 kompjutera.pptx
http://www.uhlib.ru/kompyutery i i
nternet/informatika konspekt lekcii

/p8.php

Onepauwuu ¢ dannamu un
nankamu


https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-6-1-istorija-razvitija-vt.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-6-1-istorija-razvitija-vt.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-6-1-istorija-razvitija-vt.pptx
https://resh.edu.ru/subject/lesson/4715/start/10380/
https://resh.edu.ru/subject/lesson/4715/start/10380/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-7-1-osnovopolagajushhie-principy-ustrojstva-jevm.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-7-1-osnovopolagajushhie-principy-ustrojstva-jevm.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-7-1-osnovopolagajushhie-principy-ustrojstva-jevm.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-7-1-osnovopolagajushhie-principy-ustrojstva-jevm.pptx
https://resh.edu.ru/subject/lesson/5425/start/15091/
https://resh.edu.ru/subject/lesson/5425/start/15091/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-8-1-programmnoe-obespechenie-kompjutera.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-8-1-programmnoe-obespechenie-kompjutera.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-8-1-programmnoe-obespechenie-kompjutera.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-8-1-programmnoe-obespechenie-kompjutera.pptx
https://resh.edu.ru/subject/lesson/5421/start/35815/
https://resh.edu.ru/subject/lesson/5421/start/35815/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-9-1-fajlovaja-sistema-kompjutera.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-9-1-fajlovaja-sistema-kompjutera.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-9-1-fajlovaja-sistema-kompjutera.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-9-1-fajlovaja-sistema-kompjutera.pptx
http://www.uhlib.ru/kompyutery_i_internet/informatika_konspekt_lekcii/p8.php
http://www.uhlib.ru/kompyutery_i_internet/informatika_konspekt_lekcii/p8.php
http://www.uhlib.ru/kompyutery_i_internet/informatika_konspekt_lekcii/p8.php

10

1

12

PaboTa Cc npuknagHbIm
nMporpaMMHbIM
obecneyeHnem

3aKoHO4aTeNbCTBO
Poccuiickoit
depepaunn B 06nactu
NPoOrpaMmMHOro
obecneveHus

JBonyHOoe KogupoBaHue

Moaxoabl K N3MepeHUto
NH(opmaLmm

VHopmaLoHHbIe
npouecceol. Mepegaya un
XpaHeHne nHhopmaluu

O6paboTka
NH(opMaLmnm

CuncTembl, KOMNOHEHTbI
CUCTEM W NX
B3auMMojelicTBume

CuctemMbl cHUCNEHUSA

https://resh.edu.ru/ https://uchi.ru

https://bosova.ru/metodist/authors/i
nformatika/3/files/eorll/presentatio
ns/11-18-1-informacionnoe-pravo-i-
informacionnaja-bezopasnost.pptx
https://resh.edu.ru/subject/lesson/64
72/start/166779/

https://bosova.ru https://resh.edu.ru/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-2-1-podhody-k-izmereniju-
informacii.pptxhttps://resh.edu.ru/su
bject/lesson/6469/start/15059/

https://resh.edu.ru/subject/lesson/64
55/start/10503/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-4-1-obrabotka-
informacii.pptx

https://bosova.ru/metodist/authors/i
nformatika/3/files/eorl0/presentatio
ns/10-3-1-informacionnye-svj azi-v-
sistemah-
razlichnoj%20prirody.pptxhttps://re
sh.edu.ru/subject/lesson/6470/start/1
0348/

https://bosova.ru/metodist/authors/i


https://resh.edu.ru/
https://uchi.ru/
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-18-1-informacionnoe-pravo-i-informacionnaja-bezopasnost.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-18-1-informacionnoe-pravo-i-informacionnaja-bezopasnost.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-18-1-informacionnoe-pravo-i-informacionnaja-bezopasnost.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-18-1-informacionnoe-pravo-i-informacionnaja-bezopasnost.pptx
https://resh.edu.ru/subject/lesson/6472/start/166779/
https://resh.edu.ru/subject/lesson/6472/start/166779/
https://bosova.ru/
https://resh.edu.ru/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-2-1-podhody-k-izmereniju-informacii.pptxhttps:/resh.edu.ru/subject/lesson/6469/start/15059/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-2-1-podhody-k-izmereniju-informacii.pptxhttps:/resh.edu.ru/subject/lesson/6469/start/15059/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-2-1-podhody-k-izmereniju-informacii.pptxhttps:/resh.edu.ru/subject/lesson/6469/start/15059/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-2-1-podhody-k-izmereniju-informacii.pptxhttps:/resh.edu.ru/subject/lesson/6469/start/15059/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-2-1-podhody-k-izmereniju-informacii.pptxhttps:/resh.edu.ru/subject/lesson/6469/start/15059/
https://resh.edu.ru/subject/lesson/6455/start/10503/
https://resh.edu.ru/subject/lesson/6455/start/10503/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-4-1-obrabotka-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-4-1-obrabotka-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-4-1-obrabotka-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-4-1-obrabotka-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-3-1-informacionnye-svjazi-v-sistemah-razlichnoj%20prirody.pptxhttps:/resh.edu.ru/subject/lesson/6470/start/10348/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-3-1-informacionnye-svjazi-v-sistemah-razlichnoj%20prirody.pptxhttps:/resh.edu.ru/subject/lesson/6470/start/10348/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-3-1-informacionnye-svjazi-v-sistemah-razlichnoj%20prirody.pptxhttps:/resh.edu.ru/subject/lesson/6470/start/10348/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-3-1-informacionnye-svjazi-v-sistemah-razlichnoj%20prirody.pptxhttps:/resh.edu.ru/subject/lesson/6470/start/10348/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-3-1-informacionnye-svjazi-v-sistemah-razlichnoj%20prirody.pptxhttps:/resh.edu.ru/subject/lesson/6470/start/10348/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-3-1-informacionnye-svjazi-v-sistemah-razlichnoj%20prirody.pptxhttps:/resh.edu.ru/subject/lesson/6470/start/10348/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-3-1-informacionnye-svjazi-v-sistemah-razlichnoj%20prirody.pptxhttps:/resh.edu.ru/subject/lesson/6470/start/10348/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-10-1-predstavlenie-chisel-v-pozicionnyh-cc.pptx

13

14

15

16

17

18

ANropnTMbl nepesoga
yncen n3 P-nyHoi
CUCTEMbI CYUCNEHNA B
LecATMYHYIO 1 06paTHO

JBonyHas,
BOCbMeEpUYHasa u
luecTHajUaTepnyHas
CUCTEMbI CUYMC/IEHNS

ApupmeTunyeckne
onepayun B
NO3ULUNOHHBIX CUCTEMAX
cyumcneHuns

MpencTaBneHne Lenbix
N BELLECTBEHHbIX Ymncen
B NamATK KOMMbloTepa

KOAI/IpOBaHVIe TEKCTOB

KognpoBaHue

nformatika/3/files/eorl0/presentatio
ns/10-10-1 -predstavlenie-chisel-v-
pozicionnyh-cc.pptx
https://resh.edu.ru/subject/lesson/56
20/start/15124/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-11-1-perevod-chisel-iz-odnoj -
sistemy-schislenija-v-druguju.pptx

https://resh.edu.ru/subject/lesson/56
20/start/15124/ https://uchi.ru

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-12-1-arifmeticheskie-
operacii-v-pozicionnyh-sistemah-
schislenija.pptx
https://resh.edu.ru/subject/lesson/54
23/start/35985/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eorl0/presentatio
ns/10-13-1 -predstavlenie-chisel-v-
kompjutere.pptx

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-14-1-kodirovanie-tekstovoj -
informacii.pptx
https://resh.edu.ru/subject/lesson/52
25/start/203084/

https://bosova.ru/metodist/authors/i


https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-10-1-predstavlenie-chisel-v-pozicionnyh-cc.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-10-1-predstavlenie-chisel-v-pozicionnyh-cc.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-10-1-predstavlenie-chisel-v-pozicionnyh-cc.pptx
https://resh.edu.ru/subject/lesson/5620/start/15124/
https://resh.edu.ru/subject/lesson/5620/start/15124/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-11-1-perevod-chisel-iz-odnoj-sistemy-schislenija-v-druguju.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-11-1-perevod-chisel-iz-odnoj-sistemy-schislenija-v-druguju.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-11-1-perevod-chisel-iz-odnoj-sistemy-schislenija-v-druguju.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-11-1-perevod-chisel-iz-odnoj-sistemy-schislenija-v-druguju.pptx
https://resh.edu.ru/subject/lesson/5620/start/15124/
https://resh.edu.ru/subject/lesson/5620/start/15124/
https://uchi.ru/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-12-1-arifmeticheskie-operacii-v-pozicionnyh-sistemah-schislenija.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-12-1-arifmeticheskie-operacii-v-pozicionnyh-sistemah-schislenija.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-12-1-arifmeticheskie-operacii-v-pozicionnyh-sistemah-schislenija.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-12-1-arifmeticheskie-operacii-v-pozicionnyh-sistemah-schislenija.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-12-1-arifmeticheskie-operacii-v-pozicionnyh-sistemah-schislenija.pptx
https://resh.edu.ru/subject/lesson/5423/start/35985/
https://resh.edu.ru/subject/lesson/5423/start/35985/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-13-1-predstavlenie-chisel-v-kompjutere.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-13-1-predstavlenie-chisel-v-kompjutere.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-13-1-predstavlenie-chisel-v-kompjutere.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-13-1-predstavlenie-chisel-v-kompjutere.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-14-1-kodirovanie-tekstovoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-14-1-kodirovanie-tekstovoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-14-1-kodirovanie-tekstovoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-14-1-kodirovanie-tekstovoj-informacii.pptx
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-15-1-kodirovanie-graficheskoj-informacii.pptx
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N306paXKeHNN

KogupoBaHue 3ByKa

BbliCcKa3blBaHMS.
Nornyeckue onepauuu

Jlornyeckue
BblpaXXeHUA. Tabnuubl
NCTUHHOCTMK
NOTNYeCKnx
BbIpaXeHWiA

Jlornyeckue onepayun
1 onepauun Hag,
MHOXecTBaMu

3aKOHbI anre6pbl
NOTUKN

PelleHne npocTennx
NOTNYECKNX YpaBHEHWI

nformatika/3/files/eorl0/presentatio
ns/10-15-1-kodirovanie-
graficheskoj-informacii.pptx
httDs://resh.edu.ru/subiect/lesson/55
56/start/166550/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/Dresentatio
ns/10-16-1-kodirovanie-zvukovoj-
informacii.DDtx
https://resh.edu.ru/subject/lesson/55
56/start/166550/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/Dresentatio
ns/10-18-1-algebra-logiki.pptx
https://resh.edu.ru/subject/lesson/54
26/start/163620/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-19-1-tablicy-istinnosti.pptx
https://resh.edu.ru/subject/lesson/54
26/start/163620/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eorl0/presentatio
ns/10-17-1 -nekotorye-svedenij a-iz-
teorii-mnozhestv.pptx
https://resh.edu.ru/subject/lesson/60
61/start/36068/

https://resh.edu.ru/subject/lesson/47
14/start/163744/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio


https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-15-1-kodirovanie-graficheskoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-15-1-kodirovanie-graficheskoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-15-1-kodirovanie-graficheskoj-informacii.pptx
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-16-1-kodirovanie-zvukovoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-16-1-kodirovanie-zvukovoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-16-1-kodirovanie-zvukovoj-informacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-16-1-kodirovanie-zvukovoj-informacii.pptx
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-18-1-algebra-logiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-18-1-algebra-logiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-18-1-algebra-logiki.pptx
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-19-1-tablicy-istinnosti.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-19-1-tablicy-istinnosti.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-19-1-tablicy-istinnosti.pptx
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-17-1-nekotorye-svedenija-iz-teorii-mnozhestv.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-17-1-nekotorye-svedenija-iz-teorii-mnozhestv.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-17-1-nekotorye-svedenija-iz-teorii-mnozhestv.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-17-1-nekotorye-svedenija-iz-teorii-mnozhestv.pptx
https://resh.edu.ru/subject/lesson/6061/start/36068/
https://resh.edu.ru/subject/lesson/6061/start/36068/
https://resh.edu.ru/subject/lesson/4714/start/163744/
https://resh.edu.ru/subject/lesson/4714/start/163744/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-22-1-logicheskie-zadachi.pptxhttps:/resh.edu.ru/subject/lesson/4713/start/202991/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-22-1-logicheskie-zadachi.pptxhttps:/resh.edu.ru/subject/lesson/4713/start/202991/
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Nornyeckue pyHKUUN.
[MocTpoeHue
NOrNYecKoro
BbIP@XKEHWA C JaHHOM
Tabnnuein NCTUHHOCTK

J1ornyeckKue aNemMeHThl
KOMNblOTEPA

KoHTposnbHas paboTa no
Teme "TeopeTuyeckune
OCHOBbI UH(OPMaTUKKN"

TeKcToBbIV npoueccop
n ero 6aso.ble
BO3MOXHOCTMU

KonnektneHas paborta ¢
JOKyMeHTOM. NpaBuna
ohopmneHus pedepara

PacTpoBas rpaguka

0.5

ns/10-22-1-logicheskie-
zadachi.pptxhttps://resh.edu.ru/subj
ect/lesson/4713/start/202991/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-20-1-preobrazovanie-
logicheskih-

vyrazhenij .pptxhttps://resh.edu.ru/s
ubject/lesson/4714/start/163744/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-21-1-elementy-
shemotehniki.pptx

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-23-1-tekstovye-
dokumenty.pptx
https://resh.edu.ru/subject/lesson/54
22/start/11157/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eorl10/presentatio
ns/10-24-1-obekty-kompjuterno-
grafiki.pptx
https://resh.edu.ru/subject/lesson/53
48/start/15186


https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-22-1-logicheskie-zadachi.pptxhttps:/resh.edu.ru/subject/lesson/4713/start/202991/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-22-1-logicheskie-zadachi.pptxhttps:/resh.edu.ru/subject/lesson/4713/start/202991/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-22-1-logicheskie-zadachi.pptxhttps:/resh.edu.ru/subject/lesson/4713/start/202991/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-20-1-preobrazovanie-logicheskih-vyrazhenij.pptxhttps:/resh.edu.ru/subject/lesson/4714/start/163744/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-20-1-preobrazovanie-logicheskih-vyrazhenij.pptxhttps:/resh.edu.ru/subject/lesson/4714/start/163744/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-20-1-preobrazovanie-logicheskih-vyrazhenij.pptxhttps:/resh.edu.ru/subject/lesson/4714/start/163744/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-20-1-preobrazovanie-logicheskih-vyrazhenij.pptxhttps:/resh.edu.ru/subject/lesson/4714/start/163744/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-20-1-preobrazovanie-logicheskih-vyrazhenij.pptxhttps:/resh.edu.ru/subject/lesson/4714/start/163744/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-20-1-preobrazovanie-logicheskih-vyrazhenij.pptxhttps:/resh.edu.ru/subject/lesson/4714/start/163744/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-21-1-elementy-shemotehniki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-21-1-elementy-shemotehniki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-21-1-elementy-shemotehniki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-21-1-elementy-shemotehniki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-23-1-tekstovye-dokumenty.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-23-1-tekstovye-dokumenty.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-23-1-tekstovye-dokumenty.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-23-1-tekstovye-dokumenty.pptx
https://resh.edu.ru/subject/lesson/5422/start/11157/
https://resh.edu.ru/subject/lesson/5422/start/11157/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://resh.edu.ru/subject/lesson/5348/start/15186
https://resh.edu.ru/subject/lesson/5348/start/15186
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BekTopHasa rpaguka

Co3spgaHue u
npeo6pasoBaHue
ayAnoBu3yanbHbIX
00BbEKTOB.
KomMnbHTEpPHbIE
npeseHTaLuun

MpuHUMNBLI NOCTPOEHNSA
N pefakTupoBaHus
TPEXMEPHbIX MoAene

KoHTposnbHas paboTta no
Teme "TexHonoruun
06paboTKM TEKCTOBOWA,
rpaMyeckoim u
MYNbTUMEANNHOW
NHpopmauun”

OBLWEE KOJIMYECTBO
YACOB Mo NMrPOrrAMME

34
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https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-24-1-obekty-kompjuterno-
grafiki.pptx
https://resh.edu.ru/subject/lesson/53
48/start/15186/

https://bosova.ru/metodist/authors/i
nformatika/3/files/eor10/presentatio
ns/10-25-1 -kompjuternye-
prezentacii.pptx
https://resh.edu.ru/subject/lesson/54
24/start/116842/

https://gb.ru/blog/3d-modelirovanie/


https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-24-1-obekty-kompjuterno-grafiki.pptx
https://resh.edu.ru/subject/lesson/5348/start/15186/
https://resh.edu.ru/subject/lesson/5348/start/15186/
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-25-1-kompjuternye-prezentacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-25-1-kompjuternye-prezentacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-25-1-kompjuternye-prezentacii.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor10/presentations/10-25-1-kompjuternye-prezentacii.pptx
https://resh.edu.ru/subject/lesson/5424/start/116842/
https://resh.edu.ru/subject/lesson/5424/start/116842/
https://gb.ru/blog/3d-modelirovanie/

~

11 KJT1ACC
No

Tema ypoka

Mogenu n mogennposaHue.

MpeacTaBneHne
pesynbLTaTtos
MOAEeNNpPoBaHUA

padbl. PeweHne
anropuTMUYECKUX 3ajad,
CBSA3aHHbIX C aHa/IN30M

rpadgos

[JepeBba. ANCKpeTHbIe
Urpbl ABYX UTPOKOB C
NONHOW NH(opMaL e
Vicnonb3oBaHue rpados u
[lepeBbLEB MPU onucaHuu
06BLEKTOB 1 MPOLECCOB
OKpY>KaroLlero mmpa

KoHTposnbHas paboTa no

KonnyectBo yacoB

Bcero

KOHTpO/bHbIE
paboTbl

lNMpakTnyeckue
paboTbl

Jarta
n3yyeHus

ONEKTPOHHbIEe

umMppoBble
obpasoBaTe/ibHble

pecypcbl

https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eorll/presentations/1
1-10-1-modeli-i-
modelirovanie.pptx
https://resh.edu.ru/subjec
t/lesson/5490/start/10181
6/

https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eorll/presentations/1
1-11-1-modelirovanie-
na-grafah.pptx
https://resh.edu.ru/subjec
t/lesson/5491/start/20317
4/

https://resh.edu.ru/subjec
t/lesson/5489/start/36669
/

https://uchi.ru


https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-10-1-modeli-i-modelirovanie.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-10-1-modeli-i-modelirovanie.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-10-1-modeli-i-modelirovanie.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-10-1-modeli-i-modelirovanie.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-10-1-modeli-i-modelirovanie.pptx
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-11-1-modelirovanie-na-grafah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-11-1-modelirovanie-na-grafah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-11-1-modelirovanie-na-grafah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-11-1-modelirovanie-na-grafah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-11-1-modelirovanie-na-grafah.pptx
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5489/start/36669/
https://resh.edu.ru/subject/lesson/5489/start/36669/
https://resh.edu.ru/subject/lesson/5489/start/36669/
https://uchi.ru/

Teme "MH(opmaLnoHHOe
MoJenupoBaHue"

MpUHLMNBLI MOCTPOEHUA U
annapaTtHble KOMMOHEHTbI
KOMMbIOTEPHbLIX CETEN.
CeteBble npoToKo/bl. CeTb
WHTepHeT. Afpecauns B
cetn iHTepHet. Cuctema
JOMEHHbIX UMEH

Be6-caiit. Be6-cTpaHumua.
B3anmopeictene 6paysepa
C Beb-cepBepoMm.
AnHamnyeckune CTpaHuLbI.
Pa3paboTka UHTepHeT-
NPUNOXEHWUI (CanTOB).
CeTeBOe XpaHeHWe JaHHbIX

Buabl f[eaTenbHOCTU B CETU
NHTepHeT. CepBUchI
MHTepHeTa

CeTeBOW 3TUKET.
Mpo6nema NOASMHHOCTHU

0.5

0.5

https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eorll/presentations/1
1-14-1-0snovy-
postroenija-
kompjuternyh-setej .pptx
https://resh.edu.ru/subjec
t/lesson/5497/start/78858
/

https://www.youtube.co
m/watch?v=7AmQJnaBf
Ve

https://resh.edu.ru/subjec
t/lesson/5494/conspect/2
21606/
https://helpx.adobe.com/
ru/dreamweaver/using/w
eb-applications.html
https://j ournal .sweb.ru/ar
ticle/chto-takoe-sistema-
hraneniya-dannyh-
razbiraemsya-vmeste
https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eorll/presentations/1
1-15-1-sluzhby-
interneta.pptx

https://bosova.ru/metodis
t/authors/informatika/3/fi


https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-14-1-osnovy-postroenija-kompjuternyh-setej.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-14-1-osnovy-postroenija-kompjuternyh-setej.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-14-1-osnovy-postroenija-kompjuternyh-setej.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-14-1-osnovy-postroenija-kompjuternyh-setej.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-14-1-osnovy-postroenija-kompjuternyh-setej.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-14-1-osnovy-postroenija-kompjuternyh-setej.pptx
https://resh.edu.ru/subject/lesson/5497/start/78858/
https://resh.edu.ru/subject/lesson/5497/start/78858/
https://resh.edu.ru/subject/lesson/5497/start/78858/
https://www.youtube.com/watch?v=7AmQJnaBfvc
https://www.youtube.com/watch?v=7AmQJnaBfvc
https://www.youtube.com/watch?v=7AmQJnaBfvc
https://resh.edu.ru/subject/lesson/5494/conspect/221606/
https://resh.edu.ru/subject/lesson/5494/conspect/221606/
https://resh.edu.ru/subject/lesson/5494/conspect/221606/
https://helpx.adobe.com/ru/dreamweaver/using/web-applications.html
https://helpx.adobe.com/ru/dreamweaver/using/web-applications.html
https://helpx.adobe.com/ru/dreamweaver/using/web-applications.html
https://journal.sweb.ru/article/chto-takoe-sistema-hraneniya-dannyh-razbiraemsya-vmeste
https://journal.sweb.ru/article/chto-takoe-sistema-hraneniya-dannyh-razbiraemsya-vmeste
https://journal.sweb.ru/article/chto-takoe-sistema-hraneniya-dannyh-razbiraemsya-vmeste
https://journal.sweb.ru/article/chto-takoe-sistema-hraneniya-dannyh-razbiraemsya-vmeste
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-15-1-sluzhby-interneta.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-15-1-sluzhby-interneta.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-15-1-sluzhby-interneta.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-15-1-sluzhby-interneta.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-15-1-sluzhby-interneta.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-17-1-informacionnoe-obshhestvo.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-17-1-informacionnoe-obshhestvo.pptx
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1
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MONYYEHHOW UH(popMaL MK

[TocypapCTBeHHbIE
3/IEKTPOHHbBIE CEpBUCHI 1
ycnyrn. OTKpbITble
obpasoBaTe/nbHble pecypchl

TexHOoreHHble n
3KOHOMMYECKMe yrpossbl,
CBSA3aHHbIE C
ncnonb3osaHnem NKT.
3awmTta nHpopmauum un
NH(opMaLOHHas
6€e30nacHOCTb

BpegoHocHoe
nporpamMmHoe obecnevyeHue
n cnocobbl 60pbObLI C HUM

OpraHu3sauuns nM4Horo
apxvBa MHpopmalmun.
VHdopmaLoHHbIe
TEXHONOTUN 1
npodeccnoHanbHas
[eATeNbHOCTb

AHanns anroputmos.
JT1anbl pelweHnd 3agay Ha
KOMMbloTepe

les/eorll/presentations/1
1-17-1-informacionnoe-
obshhestvo.pptx
httDs://resh.edu.ru/subi ec
t/lesson/5495/conspect/1
66747/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eorll/presentations/1
1-5-1-osnovnye-
svedenija-ob-


https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-17-1-informacionnoe-obshhestvo.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-17-1-informacionnoe-obshhestvo.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-17-1-informacionnoe-obshhestvo.pptx
https://resh.edu.ru/subject/lesson/5495/conspect/166747/
https://resh.edu.ru/subject/lesson/5495/conspect/166747/
https://resh.edu.ru/subject/lesson/5495/conspect/166747/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-5-1-osnovnye-svedenija-ob-algoritmah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-5-1-osnovnye-svedenija-ob-algoritmah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-5-1-osnovnye-svedenija-ob-algoritmah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-5-1-osnovnye-svedenija-ob-algoritmah.pptx
https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-5-1-osnovnye-svedenija-ob-algoritmah.pptx
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A3bIK NpOrpaMmmpoBaHms.
OCHOBHble KOHCTPYKL MUY

f13blKa MPOrpaMMMpPOBaHUS.

Twunbl 4aHHbIX

BeTBneHunsa. CocTaBHble
yCnoBus

LIMKnbI ¢ ycnoBuem.
LMKnbl MO nepemMeHHO

PaspaboTka u
nporpammHas peanunsayus
anropMTMOB peLLeHus
TUMOBbIX 3afau

PaspaboTka n
nporpamMmMmHas peanusayms
anropMTMOB peLLeHus
3a4a4y MeTo40M nepebopa

O6paboTKa CUMBO/bHbIX
AaHHbIX

TabNnyHble BENYNHbI

0.5

0.5

0.5

0.5

0.5

0.5

0.5

algoritmah.pptx
https://resh.edu.ru/subjec
t/lesson/5492/start/10410
/

https://resh.edu.ru/subjec
t/lesson/5457/start/16658
i)
https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eor8/presentations/8-
3-4.ppt
https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eor8/presentations/8-
3-4.ppt
https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eor8/presentations/8-
3-5-python.ppt

https://bosova.ru/metodis


https://bosova.ru/metodist/authors/informatika/3/files/eor11/presentations/11-5-1-osnovnye-svedenija-ob-algoritmah.pptx
https://resh.edu.ru/subject/lesson/5492/start/10410/
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YYEBHO-METOANYECKOE OBECIEYEHUVE OBPA3OBATEJ/IbBHOI' O
MPOLUECCA

OBA3ATEJIbHbIE YUHEBHbIE MATEPUADBI ANA YYHEHNKA

* WHdopmaTtuka, 10 knacc/ bocosa J1.J1., bocosa A.KD., O6LIECTBO C OrpaHUYeHHOW
OTBETCTBEHHOCTbD «BMHOM. JlabopaTopusi  3HaHW»;  AKLMOHEpPHOe  06LIEeCTBO
«W3parenscTeo «[1poceeLeHne»
* NHdopmatnka, 11 knacc/ bocosa J1.J1.,, bocoBa A.HO., O6WECTBO C OrpaHUYeHHOI
OTBETCTBEHHOCTbIO  «BMHOM.  JlabopaTopmsi  3HaHWIi»;,  AKLUMOHEepHoe 06LLeCcTBO
«3paTenscTBo «lMpoceeLlieHne»

METOANYECKUWE MATEPUAJbI ANA YUUNTENA
3. IHpopmaTuka. ba3oBblli ypoBeHb : yuyebHuK ana 10 knacca / J1.J1. bocosa, A.1O.

bocosa. - M : BUHOM. Nab6opatopus 3HaHUN, 2019.
4. NHpopmaTnka. ba3oBblil ypoBeHb : yuyebHuMK ana 11 knacca / J1.J1. bocosa, A.lO.
BocoBa. - M : BMHOM. Na6opatopus 3HAHWUN, 2019, 2020.

5 WHdopmaTtuka. 10 Knacc: camMOCTOSITeNIbHbIE M KOHTPO/bHble pa6oThl / J1.J1. bocosa,
A.1O. bocoBa, A.A. Jlo6aHoB, T.tHO. JlobaHoBa. - M. : BMUHOM. JlabopaTopus 3HaHWIA,

2019, 2020
6. MiHdhopmaTuka. 11 Knacc: CamoOCTOSITeNbHbIE U KOHTPO/bHbIe paboTsl / J1.J1. BocoB.a,
A.lO. bocosa, H.A. AkeunsHoB. - M. : BUHOM. Jlabopatopus 3HaHuii, 2019.
7. MHopmaTtumka. 10 knacc. dneKTpoHHas gopma yyebHuKa bocosoli J1.J1., Bocosoit A.HO.
(MonHas Bepcus).
8. MHtopmaTuka. 11 Knacc. DnekTpoHHas (opma y4ebHuka bocosoin J1.J1., Bocosoi
A.KO.(MonHas Bepcus).

9. HpopmaTuka 10-11 knaccel. KomnbloTepHbIn npakTukym / J1.J1. bocosa, A.FO. bocosa,
E.A. MwupoHuuk, W. Ox. KyknuHa. - M. : BUHOM. Jlabopatopusa 3HaHuii, 20109.
10. WHpopmaTtuka 10-11 knaccbl. bas3oBblil ypoBeHb : MeTofuyeckoe nocobue J1J1.
bocoea, A.KO. bocosa, H.E. AkBungHos, E.A. MupoHunk, W. Ox. KyknuHa. - M.
BUHOM. Nab6opatopus 3HaHWR, 2019.
11. byTtarunna K.J1. MHgpopmaTuka. 10-11 knaccel. MprmepHblie paboymne nporpaMmbl: yyeob.
nocobue ans obweobpaszosaT. opraHm3auuii: 6a3oBblil 1 yrny6n. yposHu / K.J1. ByTaruHa. -
M. : BVHOM. Nab6opartopusn 3HaHWM, 2018.

UNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl W PECYPCbl CETU
MHTEPHET
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