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2.1.4. PaGouasi nporpamMma y4eGHoro npeamera «MaremMaTuka»

IlosicHuTENBHAS 3aIIMCKA.

[Iporpamma mo wmaremaTtuke s oOydarommxcss 5-9 kimaccoB paszpaboTaHa Ha OCHOBE
TpeboBanuil k pesyabratram ocBoenust OOIT OOO, nmpencrasienusix B DI'OC 00O, ¢ yuérom
pacnpefenéHHBIX 10 KJIaccaM MpoBepsieMbIX TpeboBanuil Kk pesyabraram ocBoenus OOIT OO0 u
3JIEMEHTOB COJICPIKAHMSI, TIPEJCTABICHHBIX B Y HUBEPCATLHOM KOAU(PHUKATOPE MO MAaTEMaTHKE, a
TaKk)Ke Ha OCHOBE Mporpammsbl BocnuTaHus oOyuaroumxces MKOY Ta6onsckas OOLL nmenu
I'epost CoBerckoro Coro3za IlllyBanoa H. M. B mporpamme nmo maremMartuke y4yTeHbI UJIEU U
nosioxxeHus KoHuenmuu pa3BuTus MareMatuueckoro oopasoanus B Poccuiickoit deneparuu.
[TpropuTEeTHBIMH LIETISIMU O0yUEHUSI MaTeMaTrKe B 5—9 kiaccax sSBISIOTCA:

(GbopMHUpOBaHNE LIEHTPAIBHBIX MaTEMaTHUYECKUX MOHSITUH (YMCIIO, BEJIMYMHA, T€OMETpPUYECKast
¢durypa, mnepemMeHHas, BEpPOATHOCTb, (QYHKIMS), OOECIEUMBAIOUIMX MPEEMCTBEHHOCTh H
NEePCHEKTUBHOCTh MaTEMATHYECKOT0 00pa30BaHMsI 00yUaIOIINXCS;

HoJBe/IeHuEe OOYy4aloIMXCsl Ha JOCTYIHOM JJIsi HUX YpPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH M OKPYXKAIOIEro MHUpa, MOHMMAaHHWE MaTeMaTUKH KaK 4acTh OOIed KyIbTyphl
4eJI0BEYECTBA;

Pa3BUTHE WHTEIUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW O0ydYaroIMXcs, MO3HABaTEIbHOMN
AKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUN, KPUTHUYHOCTU MBILIUICHUS, UHTEpeca K U3YYEHHUIO
MaTEeMaTUKH;

dbopMupoBaHUe (QYHKIMOHAIBHOM MaTeMaTH4YEeCKOM TI'pPaMOTHOCTU: YMEHHUS paclo3HaBaTh
MPOSIBICHUS MaTeMaTUYeCKUX MOHSATHUH, 00BEKTOB " 3aKOHOMEPHOCTEN
B PEAIbHBIX JKU3HEHHBIX CUTYAIMSIX U MPU U3YUCHHUH JIPYTUX YIEOHBIX MPEIMETOB, POSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEH, (hOpMyIMpOBaTh MX HA S3bIKE MaTeMaTHKH U CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, MPUMEHATh OCBOEHHBIM MaTeMaTHMYeCKUH amnmapar Juisl peuieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh U OLICHUBATh IOJTYYECHHBIE PE3YJIbTATHI.
B cootBerctBUu ¢ ®I'OC OO0 maTemaTuKa SBISIETCS 00s3aTEIBHBIM YY€OHBIM MPEIMETOM Ha
YpOBHE OCHOBHOTO 001IeT0 oOpa3zoBanus. B 5-9 kimaccax MaremMaTtuka TpagullMOHHO U3y4aeTCs



B paMKax CIEAYIOIHNX Y4eOHBIX KypCcOB: B 5—6 Kilaccax — Kypca «Maremaruka», B 7—9 kiaccax
— KypcoB «Anredpay, «['eomeTpusi» u «BeposITHOCTh U CTATUCTUKAY.

OOmee yucino 4acoB Uil U3ydeHHs MaTeMaTHKH (0a30BBbIi ypOBEHb) Ha YPOBHE OCHOBHOTO
obmrero oOpa3zoBanus coctapisger 952 yaca: B 5 kiacce — 170 dacoB (5 yacoB B Henenio), B 6
kiacce — 170 gacoB (5 yacoB B Hezento), B 7 kinacce — 204 vaca (6 yacoB B HE/IENI0), B 8 Kilacce
— 204 4gaca (6 yacoB B Heneno), B 9 kimacce — 204 gaca (6 4acoB B HEJIEINIO).

W3ydyeHne MaTeMaTHKH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUsA HaIpaBiIeHO Ha
JOCTHKEHNE 00y4YalOUIMMUCS JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB OCBOCHUSI YUeOHOTO MpeaAMeTa.

JlnyHOCTHBIE PE3yJIbTATHl OCBOCHHS MPOTPAMMBI [10 MATEMATUKE XapaKTePU3YIOTCS:

1) maTpuOoTHYECKOE BOCIHMTAHHE: MPOSBICHHEM HHTEpeca K MPOILIOMY U HACTOSIIEMY
POCCUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTH)KCHUSM POCCUHUCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTHYECKOW IIKOJbI, K UCIOJIb30BAaHUIO 3TUX JTOCTHKCHUN B
JIpYTUX HayKax U NPUKIAIHBIX cepax;

2) TP@KIAHCKOE M TyXOBHO-HPABCTBEHHOE BOCIHUTAHUE: TOTOBHOCTBIO K BBITOJHEHHUIO
00s13aHHOCTEN TpakJaHMHA WM pealn3alld ero MpaB, MPEACTaBICHHEM O MaTeMaTHUYECKUX
OCHOBax (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUN, TMPOLEAYp TpPaKIaHCKOTO
obmiecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO dTUYECCKHX MPOOIIeM,
CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JOCTI)KCHHH HayKd, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIHOCTH YUYEHOTO;

3) Tpy10BOE BOCIHTAHKME: YCTAHOBKOM Ha aKTHBHOE y4acTHE B PEIICHUH NMPAKTHYCCKHUX 3a7ad
MaTeMaTHUYeCKON HaMpaBlIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTH4YEeCKOro oOpa3oBaHHs Ha
MPOTSKEHUH BCEW JKM3HHU JUISl YCHEIIHOW MpodeccroHANbHON NeATeNbHOCTH U Pa3BUTHEM
HEOOXOUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM M MOCTPOCHUEM HHIUBUAYATbHOU TPACKTOPUU
o0pa3oBaHUsl W OJKU3HEHHBIX IIJJAHOB C Y4YETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 5CTETHYECKOE BOCIHMTAaHUE: CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY H  3CTETHYECKOMY
BOCIIPUSITUIO MAaTEMAaTHYECKUX OOBEKTOB, 3aad, PEIICHUU, PACCYXKICHUU, YMEHHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAyYHOTO IMO3HAHHS: OPUEHTAIIMCH B JEATEIHLHOCTH HA COBPEMCHHYIO CHCTEMY
HAyYHBIX TPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUsS YENIOBEKa, MPHUPOABI U
oOmiecTBa, MOHMMAaHUEM MAaTeMaTUYECKOM HAyKu KakK CQepbl YelOBEYEeCKOW AesSTEIbHOCTH,
ATAanoB €€ pa3BUTHS M 3HAUYUMOCTU I PA3BUTHUS LMBWIM3ALUHU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KyJIbTypOW Kak CpEJACTBOM IO3HAHMS MHUPA, OBIAJCHUEM
MPOCTEUIIIMMH HABBIKAMU HUCCIIEIOBATENIBCKON JIEATEIbHOCTH;

5) pusuueckoe BocmuTaHue, (GOPMHPOBAHHWE KYJIBTYphl 370POBbS W  SMOIMOHAILHOTO
OylaromoJsiy4usi: TOTOBHOCTBIO TPUMEHSITh MaTEMaTHYECKUE 3HAHUs B MHTEpEcax CBOETO
37I0POBBSI, BEJACHHS 3JI0pOBOr0 00pasa >KM3HU (3A0POBOE NMUTaHWE, COATAaHCUPOBAHHBIA PEKUM
3aHATHA W OTAbIXa, peryispHas (u3nueckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA
peduiekcun, MIpU3HAHUEM CBOETO MIPaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro YeaoBeKa,

7) 9KOJIOTMYECKOE BOCIUTAHUE: OPHCHTAIMel Ha NPUMEHCHHE MaTeMaTHYECKUX 3HAHWH IS
pelieHus 3aad B OOJNACTH COXPAHHOCTH OKPYXKAIOIIeW Cpebl, TUIAHUPOBAHUS MOCTYIKOB U
OIICHKM WX BO3MOJKHBIX TOCIEJICTBUN I OKPYXKAIOMEeH Cpelbl, OCO3HAHHWEM TJI00ATBHOTO
XapakTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHUS;

8) amanraius K W3MCHSIIOIIUMCS YCJIIOBUSM COIUAIBHOM M MPUPOJHOM CPe/ibl: TOTOBHOCTBIO K
JIEHCTBUSIM B YCJIOBUSX HEONPENEIEHHOCTH, TOBBIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3



MPAKTUYECKYIO JESTENIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y APYTUX JoJel, npuoOpeTars B
COBMECTHOH JIeATEIbHOCTH HOBBIC 3HAHMSI, HABBIKA M KOMIICTCHLIUH U3 OMbITA JPYTUX;
HEOO0X0UMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWH, B TOM 4ucie (HOPMYIHpPOBATH WUICH,
MOHATHS, TUIIOTE3bI 00 00BEKTaX W SABICHHAX, B TOM YHWCIIE paHEe HE M3BECTHBIX, OCO3HABATH
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO KaK
BbI30B, TpPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBaTh IPUHUMAaeMble pEUICHUS U JeHCTBUS,
bopMyIUpOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

B pesynbrare ocBoeHust MporpaMmbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO 0OIIero
oOpa3oBaHusi y oOydaromerocss OyayT chOPMHUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapaKTepU3yIOIIMECs.  OBJAJACHUEM  YHUBEPCAJIbHBIMU  I103HABATEIbHBIMU  JCHCTBUSIMH,
YHHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JICHCTBUSIMH ¥ YHUBEPCAIBHBIMH PETYJIATHBHBIMU
JICUCTBUSMMU.

VYHuBepcanbHble IIO3HaBaTeNbHBIE JEHCTBHS  oOecnedrBalOT (GopMUpOBaHHE 0a30BBIX
KOTHUTHUBHBIX IPOILIECCOB O0y4aroumxcs (OCBOGHHE METOJOB MO3HAHMS OKPYXKAIOLIET0 MHpA,
MPUMEHEHHE JIOTHUECKUX, UCCIIeI0BATEIbCKUX ONepalii, yMeHuit pabortats ¢ nHhopmanuei).
VY oOyuatomerocst 6yayT copMUpOBaHbI cleAyronne 6a30Bbie JTOTUYECKUE ACUCTBUS KaK YacTh
YHHUBEPCAJIBHBIX [TO3HABATEIBHBIX YIEOHBIX JICHCTBHNA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHWA MEXAYy MOHATUAMH, (OPMYIHPOBATH ONPEACICHHUS TOHATHHA, YCTaHABIUBAThH
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS JJIsi O0OOIIEHHS U CPAaBHEHHS, KPUTEPHU
MPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (opMynupoBaTb U  NIpeoOpa3oBBIBATh  CYKACHHS:  YTBEPIUTEIbHbBIE
U OTpUIIATeIbHbIC, AMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBIISITD MaTeMaTH4eCKHe 3aKOHOMEPHOCTH, B3aHMOCBS3H u IPOTUBOPEUHS
B (hakTax, NAaHHBIX, HAONIOJACHUAX M YTBEPXKICHUSX, MpejiaraTh KPUTEPUH MAJS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3zbupatb JI0Ka3aTeNnbCTBa MaTeMaTH4YeCKUX YTBEPKIACHUN (mpsimbIe
U OT NMPOTUBHOTO), IPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JIOKa3aTeIbCTBA MaTEMaTHYECKHX
(dakTOB, BBHICTpaMBaTh APTYMEHTAIMIO, PUBOIUTH MPUMEPBl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO perieHus: y4eOHOW 3ajaud (CpaBHHBATh HECKOJIBKO BapHAHTOB DPEILICHMS,
BbIOMpaTh HanboJIee MOAXOAIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

VY obyuatomerocst Oyayt chopmupoBaHbl claeAyrolre 0a30Bble UCCIEAOBATEIbCKUE ACHCTBUSA
KaK 9acTh YHUBEPCAIBHBIX TI03HABATEIILHBIX YUCOHBIX ACHCTBUIL:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUA MHCTPYMEHT TMO3HaHUs, (OpMyaupoBaTh
BOIIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, TPOOJIEMY, CAMOCTOSITEIHLHO YCTAaHABIUBATh HCKOMOE
U JlaHHOE, (OPMUPOBATh TUIOTE3Y, ApI'YMEHTUPOBATHCBOIO MO3UIINIO0, MHEHHE;

IPOBOJUTH 1O CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY HECIOXKHBIN HKCHEPUMEHT, HEOOJIbIIoe
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro oOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENIbHO (QOpMYyIUpOBaTh O0OOLIEHUS M BBIBOABI IO peE3yJbTaTaM IPOBEIAEHHOTO
HaOJII0/IEHUs], UCCIIEeI0OBaHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYUEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHN];



MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IMpOIlecca, a TaKKe BBIIBUraTh MPEANOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

VY oOyuaromierocs OyayT chopMupoBaHbI Clenyronpe yMeHus paboTtath ¢ WH(pOpManuen Kak
Y4aCTh YHUBEPCAIbHBIX MIO3HABATEIbHBIX YUCOHBIX AEHCTBHIA:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAIMH, JAHHBIX, HEOOXOMMMBIX IS
pelleHus 3a1a4u;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATh UH(DOPMALIMIO PATUYHBIX
BUJIOB U (hOpM IpecTaBICHUS;

BbIOUpaTh (opMy TpelacTaBiIeHUsS HHPOPMAMM U WUIIOCTPUPOBATh peEIlaeMble 3a7ayuu
CXeMaMH, IuarpaMMaMH, HHOU rpapuKoi U MX KOMOWHAIIMSIMH,

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSAM, TMPEAJIOKCHHBIM YUUTENEeM WU
c(OpMYITUPOBAHHBIM CAMOCTOSITENHHO.

YHUBepcallbHbIe KOMMYHUKAaTHBHBIE ICHCTBHS 00€CIIeUrnBalOT C(OPMUPOBAHHOCTD COIIMATBHBIX
HABBIKOB 00YYarOMINXCS.

Y% oOyuaromerocs Ooynyt c(hopMHUPOBAHBI cleayoIue YMEHHUS oO0LIeHus
KaK 4acTh YHUBEPCAIbHBIX KOMMYHUKATUBHBIX YUEOHBIX ACHCTBUIA:

BOCIIPUHUMATh ¥ (QOpMynIHpoBaTh  CYXKJIEHHUS B  COOTBETCTBHM C  yCIOBHUSIMH
U UeNAMU OOLIeHHs, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX
U TUCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOJIy pEHICHHS 3aJadd, KOMMECHTHPOBATH
IIOJIyYECHHBIA pe3yibTaT;

B Xoie OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI, IMPOOJIEMBI,
pelmaeMoil 3a1auu, BBICKA3bIBaTh WJCH, HAIEJICHHbIE HA MOMCK PELICHHs, COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JAMajora, oOHapyXHBaTh pPa3jivyuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEJCTaBIATh PE3yibTaThl pPEIICHUS 3aJauyd, SKCIEPUMEHTa, HCCIEeIOBAaHUS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

VYV obyuwaromnierocs OyayT chOpMUPOBAaHBI CIEAYIOIMIUE YMEHHUS COTPYIHUYECTBA KaK YacTh
YVHHUBEPCATHHBIX KOMMYHHUKATUBHBIX YUSOHBIX JICHCTBUH:

NOHMMAaTh W HCIONB30BaTh NPEUMYIIECTBA KOMAaHIHOW WM WHIWBUAYAJIbHOW pPabOTHI TpU
pelieHnr y4eOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATH 1EJIb COBMECTHOHN JEATEIbHOCTH, MIIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU PabOTHI,
pacmpenensiaTth BHIbI paboOT, AOroBapuBaThCsA, OOCYXKIATh MPOIECC W pPe3yabTaT padoThI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCYXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI ¥ JIPYTHE), BBIMOJIHATH CBOIO YacTh pabOTBI M KOOPJAWHUPOBATH CBOW JICHCTBUS C
JNPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBaTh KAauyeCTBO CBOEro BKJaJa B OOMIUI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

YHuBepcallbHbIE pETrYyJISTHUBHBIE JEHCTBUS o0OecreunBarOT (OPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

VY obyuaromierocs OyayT copMuUpOBaHBI CIEAYIOIIME YMEHHsI CaMOOPIaHM3alUU KaK 4acTb
YHHUBEPCATHHBIX PETYISTUBHBIX Y4EOHBIX JEHCTBHIA:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM pelleHus 3ajaud (WIM €ro 4acTb), BbIOMpATh
croco0 pemeHUss ¢ YY4ETOM WMEIONIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM WH(OpMAITHH.



VY oOyuaromerocss OyayT choOpMUpOBaHBI CIACAYIOIMIME YMEHHUS CAMOKOHTPOJS KakK 4YacTh
YHUBEPCAJIBHBIX PETYIATHUBHBIX YUEOHBIX ACHCTBHIA:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTa peleHus
MaTeMaTHYeCKOM 3a7a4uH;

OpeIBUAETh TPYIHOCTH, KOTOpble MOTYT BO3HUKHYTh IPH pEUICHWW 3aJadd, BHOCUTH
KOPPEKTHBBI B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE pe3y/lbTaTa JEATEIbHOCTH IIOCTaBIEHHONW LEIM U  YCIOBMSM,
OOBSICHATh NPUUYUHBI JOCTHIKEHHS WJIM HEAOCTHKEHMS LIETH, HAXOAUTh OINOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

[IpenMeTHbIE pe3ysabTaThl OCBOEHMSI MPOTPAMMBbI 10 MAaTEMaTHKE MPEICTABIEHBI IO IoJam
0o0y4YeHHs B CIICAYIOIIMX pa3JiesiaX MPOrpaMMBbl B paMKaxX OTAEIbHBIX Y4E€OHBIX KYpCcOB: B 5—6
KjJaccax — Kypca «Marematuka», B 7-9 kijaccax — KypcoB «Anrebpay», «l'eomerpusi»,
«BepoaTHOCTB M CTaTHCTUKAY.

Pa3BuTue I0rnyeckux NpeAcTaBiIeHU U HaBBIKOB JIOTHUECKOTO MBIIIJIEHHUS OCYIIECTBISIETCS Ha
HOPOTSDKEHUM BCeX JIeT 00ydyeHMsI Ha YypOBHE OCHOBHOIO OOIIEero oO0pa3oBaHMs B paMKaxX BCEX
Ha3BaHHBIX KypcoB. [Ipeamnonaraercs, 4To BBITYCKHUK 9 Kjlacca CMOXKET CTPOUTh BBICKA3bIBAHUS
U OTPUIIAHUS BBICKA3bIBAHWH, PACIIO3HABATH MCTUHHBIC W JIOXKHBIE BBICKA3bIBAaHUS, PUBOIUTH
OpUMEpbl M KOHTPIPHUMEPHI, OBJAJEET MOHATHSAMH: OIpEAe/iEeHue, aKkCUOMa, TEOopeMa,
JIOKa3aTelbCTBO — M HAYYUTCS] MCIOJIB30BATh WX TNPH BBHIMOJHEHUH YYEOHBIX M BHEYYCOHBIX
3ajad4.

Pabouas nporpamma yueOHoro kypca «MaremaTrkay B 5—6 Kiaccax

[TosicHuTenbHas 3anuckKa.

[TpropuTeTHBIMU LIENIAMU 00Y4YEHUsI MaTeMaTHKe B 5—06 Kilaccax sIBIISIOTCA:

OpoJoJDKEHUEe (OPMUPOBAHMS OCHOBHBIX MAaTE€MaTWYeCKMX IOHATUH (YMCIO, BEIMYMHA,
reomMerpuueckas  ¢gurypa), oOeCHeyMBaIOIIUX IPEEMCTBEHHOCTb U  IEPCHEKTUBHOCTb
MaTeMaTHUYeCKOro o0Opa3oBaHMs 00yUarOMINXCs;

pPa3BUTHE WHTEJJIEKTYaJIbHbIX W TBOPYECKUX CIIOCOOHOCTEN OO0ydaroluxcs, MO3HaBaTEIbHOU
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, HHTEpeca K U3yUYEHUIO0 MaTeMaTHKU;

NoJIBEJIeHUE O0ydYarolMXcsi Ha JOCTYIHOM JJsi HHMX YPOBHE K OCO3HAaHHIO B3aHUMOCBS3U
MaTeMaTHKHU U OKPYKaIOIIEro MUpa;

dopmupoBaHrue (YHKIMOHAIBHOW MaTeMaTHYeCKOM TIpaMOTHOCTH: YMEHHs paclo3HaBaTh
MaTeMaTHuecKue 00BEKTHI B pEasIbHBIX )KM3HEHHBIX CUTYalUsIX, IPUMEHITh OCBOCHHBIE YMEHUS
JUISl pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATH MOTyUYE€HHbIE PE3YIbTaTh
¥ OIIEHUBAThH X Ha COOTBETCTBUE MPAKTHUECKOW CUTYAIIHH.

OcHOBHbBIE JIMHMM COJAEpXaHHUS Kypca MaTeMaTHKu B 5—6 kiaccax — apudmernyeckas u
reoMeTpuuecKkas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJTHAKO, HE HE3aBHCHMO OJHA OT IPYroi, a B TECHOM KOHTAaKTE€ M B3aMMOJCHCTBHH.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAaMH aJreOphl U OMUCATENbHON CTaTUCTUKY.
N3yuenne apupmMeTHyecKoro Mareprana HaYMHAeTCsl CO CUCTEeMAaTU3alluu U Pa3BUTHS 3HAHUN O
HaTypaJbHbIX YMCJIAX, MOJYYEHHbIX Ha YpOBHE HaudalbHOro oduiero oOpasoBanus. [Ipu oM
COBEPILIEHCTBOBAHME BBIYMCIUTEIBHOM TEXHUKH U (OPMHUPOBAHHE HOBBIX TEOPETUYECKHUX
3HaHUU COYETAaeTCs C Pa3BUTHEM BBIYMCIUTENIBHON KYyJIbTYpPhl, B YaCTHOCTH C OOy4YeHUEM
NPOCTEHIIMM TpUEMaM MPUKUAKH U OIIEHKH PE3yJIbTaTOB BBHIYMCIICHUH. 3ydeHne HaTypaibHBIX
yHcell IpoAoJKaeTcs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMH MOHSATHSMHU TEOPUU JIEIIMMOCTH.



Hpyroii KpymHBINA OJOK B COAEpKaHUU apu(hMETHIECKON JIMHUU — 3TO Apoou. Havano n3yuenus
OOBIKHOBEHHBIX M JIECATHYHBIX Apo0Oeil OTHECEHO K 5 Kiaccy. DTO MEpPBBIM 3Talm B OCBOCHUU
npoOel, Korjga MpoOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJAESMH, MOHATUSAMH TeMbl. [Ipu 3ToM
paccMoTpeHHe OOBIKHOBEHHBIX JpoOeii B MOJHOM 00BEME MpeNIIecTBYeT H3YyYCHHIO
JECATUYHBIX IpoOeH, 4TO 11e1eco00pa3Ho ¢ TOUKU 3PEHHSI IOTUKU U3JI0KEHUS YHCIOBOM JIMHUH,
KOrja mnpaBuia JACUCTBUN C JAECATUYHBIMU JIPOOSIMH MOXKHO OOOCHOBATb YK€ H3BECTHBIMHU
QITOPUTMAMHU  BBIMOJIHEHHUST JIEHCTBUH C  OOBIKHOBEHHBIMH JApOOSAMHU. 3HAKOMCTBO C
JNECATUUYHBIMH  ApOOSMU  pacIIMPUT BO3MOXKHOCTU JUIsl TOHUMaHUS  0O0ydaroIIUMUCS
NPUKIAJHOTO NPUMEHEHUS HOBOM 3amuCU IpPU M3YYEHHHM JIPYyrUX MpPeIMETOB U IIpHU
MPAKTUYIECKOM HCIONIb30oBaHuU. K 6 Kjaccy OTHECEH BTOpPOW 3Tam B M3Y4EHUHU IpoOeH, rie
IPOMCXOIUT COBEPIICHCTBOBAHNWE HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHMs poOei, OCBOCHHE
HOBBIX BBIYHUCIUTENBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHUM, B TOM 4HCIE
3HAYCHUU BBIPAKEHHH, COAEP)KAIIMX M OOBIKHOBEHHBIC, U JECATHYHBIC JPOOH, YCTAaHOBJICHHE
CBsI3€M MeX Iy HUMH, pACCMOTPEHHE MPUEMOB PEIIeHU 3a/1a4 Ha ApOoOH.

B Hagane 6 kyacca NpOMCXOANUT 3HAKOMCTBO C ITOHSITHEM ITPOLIEHTA.

OCOOEHHOCTBIO M3YyUEHHsI IMOJIOKUTEIbHBIX M OTPULATEIbHBIX YHUCEN SBISIETCS TO, YTO OHHU
TaKXKe MOTYT paccMaTpuBaThCsA B HECKOJIBKO JTAIOB. B 6 KJIacce
B Hayajle U3y4eHHs TeMmbl «ll0JI0KUTENbHBIE U OTPULIATENIBHBIE YKCIIa» BBIACIACTCA MOATEMA
«llenble 4ucnma», B paMKax KOTOPOM 3HAKOMCTBO C  OTPULATEIBHBIMM  YHUCIAMHU
U JCUCTBUAMM C ITOJIOKUTENBHBIMM M OTPHULATEIBHBIMUA YHUCJIAMM IPOMCXOJUT HAa OCHOBE
COJIePKATENBHOT0 MOAX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMHUTh O0yYaroIUXCs
IIPAKTUYECKH CO BCEMH OCHOBHBIMU IOHATUSAMU TEMBI, B TOM YHCJIE U C IPAaBUJIAMH 3HAKOB IIPU
BBIIIOJIHEHUM apU(PMETHUYECKUX JeHCTBUMA. M3yueHue palMOHaIbHBIX YHUCE Ha 3TOM He
3aKOHYUTCS, a OyneT NpOJOJDKEHO B Kypce aiureOpbl 7 Kiacca, YTO CTaHeT CJelyHoIuM
IPOXO/IOM BCEX MPUHIMIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielIeHUue TPYyAHOCTEH obierdyaer
BOCIIPHSATHE MaTepuana, a pacnpefesieHhe BO BPEMEHH CIOCOOCTBYET IPOYHOCTH
pUOOpETaEMBbIX HABBIKOB.

[Tpu oOyueHuUM pelIeHHI0 TEKCTOBBIX 3ajady B 5—06 KilaccaX HCHOJIb3YIOTCS apu(pMETHUECKHe
npuéMbl perieHus. TeKCTOBbIE 3aauu, pellaeMble Ipy OTPaOOTKE BHIYUCIUTENbHBIX HABBIKOB B
5—-6 Kiaccax, pacCMaTpUBAIOTCS 337a4Ml CIEAYIOUIMX BUJOB: 3a/1a4M Ha JIBUKEHUE, HA YacTH, Ha
NOKYIKH, Ha pabOTy M MPOM3BOJUTEIBHOCTb, Ha INPOLIEHTHI, Ha OTHOUICHHS U TPOIOPIHH.
Kpome Toro, olGyuaromuecs: 3HaKOMSTCs ¢ IpUéMaMM pelieHus 3a7a4d 1epedopoM BO3MOKHBIX
BapUaHTOB, yuaTcs paboTaTb C HHpOpMaLuel, mnpeactaBieHHOW B Qopme TabmuI Win
JIMarpaMm.

B  nporpamme yuebHOro kypca «MaTematuka»  IpPEeAYCMOTPEHO  (OPMHUpPOBAHHE
MPOMNEAEBTUUECKUX anreOpanyeckux IpeacTaBieHuil. bykBa kak CMMBOJI HEKOTOPOIO 4YMcCia B
3aBUCHMOCTH OT MAaTE€MaTH4YeCKOI0 KOHTEKCTa BBOJMTCS IOCTENEHHO. byKBEHHAs CUMBOJIMKA
IIMPOKO HCIOIB3YETCsl MPEXIEe BCEro Uil 3amMCH OOIIMX YTBEPXKACHUNH M NPEASIOKEHHH,
(dopMyI1, B YaCTHOCTH JJIsl BBIYMCICHUS F€OMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIISD
4HCIIa.

B nporpamme yuebHOro Kkypca «MaremaTuka» NpeACTaBiIeHAa HarJsigHas TeOMETpHUs,
HalpaBlieHHasT Ha pa3BUTHE OOPa3HOrO0 MBIIIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEHUS,
M300pa3uTeIbHBIX yYMEHUH. OTO BaXHBI 3Tal B H3YYEHUMM TIE€OMETPHH, KOTOPBIN
OCYILECTBIISICTCSI HAa HAIVISIHO-IIPAKTUYECKOM YpPOBHE, ONMPAETCs Ha HarsAAHO-00pa3HOe
MBbIIIUIEHHE oOydaromuxcs. bosbiias poiab OTBOAMTCS MPAKTUUYECKOW AESTEIbHOCTH, OIIBITY,



JKCIIEPUMEHTY, MoJenupoBaHuio. OOydaromuecs 3HAKOMSITCS C F€OMETPUYECKHUMH (QUTypaMu
Ha TUIOCKOCTH ¥ B MIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(DUTYpAIMSIME, Y9aTcs H300pakaTh UX
Ha HEJIMHOBAHHOW M KJIETYATON Oymare, paccCMaTpuBalOT MX MPOCTeime cBoiicTBa. B mporecce
W3YYCHUS HATJISAHONW TeOMETPUU 3HAHHS, OTydYEeHHBIC 00yUYaIONIMMUCS Ha YPOBHE HAYAILHOTO
o0u1ero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax U3ydaeTcsi HWHTETPUPOBAHHBIA IpeaMeT
«MareMaTuKa», KOTOPBI BKIIIOUaeT apupMETHUYECKU MaTepuan W HarIsAHYI0 T'€OMETpHIOo, a
TaKk)Ke MPOMNEIEBTUYECKUE CBEACHUS U3 anreOpbl, SJEMEHTHI JIOTUKH M Hayalla ONHcaTelbHOU
CTaTHCTHUKH.

OO1ee ynciio YacoB, pEKOMEHIOBAHHBIX Il M3y4eHus: yueOHoro kypca «Martematukay, — 340
yacoB: B 5 kitacce — 170 1acoB (5 yacoB B Henento), B 6 kinacce — 170 yacoB (5 4acoB B HEZEIO).
Copneprxanue oOydeHHs B 5 KJlacce.

Harypasibabie uncna u HyJb.

HarypanbHoe uucio. Pan Harypanbnbix umcen. Yucno 0. M3o0paxxeHne HaTypalbHBIX YHCEI
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBOM) MPSIMOH.

[To3unmonHas cucreMa cuucieHus. PuMckas Hymepanus Kak IpuMep HEMO3UIIMOHHOM CHCTEMBbI
curcneHus. JlecaTudHas cuctemMa CUMCIICHUS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CpPAaBHEHHME HATypalbHbIX umucen ¢ HyaéM. CrocoObl
cpaBHeHus. OKpYTJIEHHE HATYPAIbHBIX YHCEIL.

CrnoxeHue  HaTypajdbHBIX  YHCEJ, CBOWCTBO HyJs TMpPU  CJIOKEHUU. Brluuranue
KaK JIeWCTBHE, OOpaTHOE CIOKEHHIO. YMHOXXEHHE HaTypaldbHBIX YHCEN, CBOMCTBA HYIS
U eIUHHIBI [IPH yMHOXKeHUU. JleneHue kak jeiicTBue, oOpaTHOoe yMHOKeHHI0. KoMITOHEHTHI
neicTBuii, cBsA3b Mexay Humu. [IpoBepka pesynbrata apupMETHUYECKOTO JICHCTBUS.
[lepemecTuTeNnbHOE M COYETATENILHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS U  yYMHOXCHHS,
pacnpeaenuTeNIbHOe CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnons3oBanue OykB Juisi 0003HAYEHHS HEU3BECTHOTO KOMIIOHEHTAa M 3alllCU CBOWCTB
apupMeTUUECKHUX JIEHCTBUM.

Jenurenu u KpaTHble 4YMcia, pa3iokKeHHE Ha MHOXHUTENU. [IpocTele M cocTaBHbIE YHCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenne ¢ ocTaTKOM.

Crenens ¢ HATYpaJIbHBIM MMOKa3aTeIeM. 3alliCh YUCIa B BUIE CYMMBI Pa3psiIHBIX ClaraeMbIx.
YucnoBoe BblpakeHUE. BplunciieHne 3HAUY€HUN YHMCIIOBBIX BBIPAXKEHUH, MOPSAOK BBINOJHEHUS
nerctuil. Mcnonb30BaHne MpU BBIYMCICHUSIX MEPEMECTUTENLHOIO M COYETATEIbHOTO CBOWCTB
(3aKOHOB) CIIOKEHHSI 1 YMHOXKEHUS, PACIIPEIEIUTEIHHOTO CBOMCTBA YMHOKEHUSI.

Hpobu.

[IpencraBnenne o npobu Kak croco0e 3amucu YacTh BeauduHbL. OOBIKHOBEHHBIE JIPOOH.
[TpaBuiibHBIE U HeMpaBUIbHBIE IpoOH. CMelIanHas 1po0b, IPeACTaBIeHNE CMEIIaHHON Jpodu B
BUJIC HEMPABWIBHOW JpoOM ¥ BBIICIICHHUE IIEJIOW YacTH 4YHCIa W3 HEMNPaBWIBHOM JpOOH.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOH TpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpailieHre
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMeHaTelnto. CpaBHEHHE TpoOeit.

CrnoxeHue W BBIYMTAHUE OpoOeil. YMHOXKeHHe U JeneHue aApobeid, B3auMHO-00paTHbIE APOOH.
HaxoxneHne yacTu 1enoro u 1ejioro mo ero 4acTu.

Hecsatnunas 3amuch apoOeit. IlpencraBieHue necATUYHOW IpoOM B BUIE OOBIKHOBEHHOM.
N3o0pakeHne AECATUYHBIX ApoOel TOYKaMH Ha YHCIOBOM mpsiMod. CpaBHEHHE IECATUUHBIX
JpOOeH.

Apudmernueckue IeHCTBUS C JeCATUUHBIME Ipo0siMu. OKpyTiieHne AeCATUYHBIX Ipo0eit.
Penrenne TeKCcTOBBIX 3a7ad.



Pemenne TekCTOBBIX 3a/1a4y aprudMeTHUECKIM criocoOom. Perenune norndyeckux 3amad. Pemenue
3a1a4y nepedopom BCEX BO3MOXHBIX BapHaHTOB. Hcnonb3oBanue
IPY PELICHUH 33124 TaOJHUI] U CXEM.

Pemenune 3amau, copepaliux 3aBUCUMOCTH, CBS3BIBAIOIIHME BEJIMYMHBI: CKOPOCTb, BpPEM,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EJMHHWIBI M3MEpeHHs: Macchl, 00bEMa, ILIEHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBS3b MEXy €INHULIAMU U3MEPEHUS KAKIOWU BEJIMYNHBI.
Perienne oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBieHne naHHBIX B BUJE TAOJIUILL, CTOIOYATHIX AUATPAMM.

Harnsgnas reomerpus.

Harnsaneie npeacraBieHus o ¢Gurypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, Jy4, YIOJ,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsamoii, ocTpelid, Tynoil U pa3BEPHYTHIN
YTJIBL.

JlninHa oTpe3ka, METPUUECKHUE €IUHUIIBI JUIMHBL. [[IMHa TOMaHO#, IEpUMETP MHOTOYIOJIbHUKA.
H3MmepeHne U MOCTPOCHUE YIVIOB € IOMOIIBIO TPAHCIIOPTHUPA.

Harnsinnele npexacraBneHuss o (urypax Ha IUIOCKOCTH: MHOTIOYTOJbHHMK, HPSIMOYTOJIBHUK,
KBaJ[paT, TPEYTOJIbHUK, O PaBEHCTBE (hUTyYp.

N300paxkenue ¢uryp, B TOM uucie Ha kierdarod Oymare. Iloctpoenue koHdurypauuit us
yacTel NpsAMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW M KiieTdyaToil Oymare. VMcnonab3oBaHue cBONCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomanp NpsAMOYroJbHUKAa U MHOTOYIOJIbHUKOB, COCTABJIEHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM
yrcie Guryp, n300pak€HHBIX Ha KiIeT4aToi Oymare. EAMHULIBI W3MEpeHus TUIOMa Iu.
Harnsiiaele npeacTaBieHuss O NPOCTPAHCTBEHHBIX (PUIypax: MPsIMOYTOJbHBIN Mapajuleienumnes,
KyO, MHOTOorpaHHukd. HM3o00pakeHue MNpocTeHIIMX MHOrorpaHHukoB. Pa3BépTku kyba u
napamenenunena. Cozgranue Mojeneil MHOrorpaHHUKOB (U3 OyMaru, IpoBOJIOKH, IUIACTUIIMHA U
JPYTUX MaTepUaJIoB).

O0BEM NpsAMOYToJIbHOIO Napaenenunena, kyoa. Equauiel namMepenus oobéma.

Coneprxkanne o0yuenus B 6 Kiiacce.

Harypanbnsle uncia.

Apudpmerndeckre JEHCTBUSL € MHOTO3HAYHBIMU HATypaJbHBIMU 4YHciIaMu. YwucioBbie
BBIpQXEHUI, MOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcronb30BaHME NPU BBIYMCICHUSIX
NIEPEMECTUTENIBHOTO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U YMHOKEHUS, PacpeeInTENbHOIO
cBoiicTBa yMHOKeHUsA. OKpYIJIEHHE HAaTYPaJIbHbIX YHCEI.

Jlenutenu u KpaTHbIE 4yuclia, HAaMOONBIIMK OOIIUI JenuTeNnb U HauMeHbIlee oOliee KpaTHoE.
JlennuMocTh cyMMBI U IpOU3BeIeHUs. JleJIeHre ¢ OCTaTKOM.

Hpobu.

OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOWCTBO JpoOH, cokpamieHue npobeil. CpaBHeHHE U
ynopsiaiounBaHue Apodei. Pemienue 3a1ad Ha HaAXO0XJIEHHWE YAacCTH OT LIEJIOT0 U LEJNOro MO €ro
yacTu. JIpoOHOoe 4Ymciio Kak pe3ynapTaT neieHus. [IpeacraBieHue necsaTUYHON OpoOu B BHIE
OOBIKHOBEHHOM JpOoOM ¥ BO3MOXKHOCTH IPEJCTaBICHHUs OOBIKHOBEHHOH JpoOu B BHIE
necaTuyHol. JlecsTuuHble 1poOH M MeTpuyeckas cucreMa mep. ApudMeTHueckue AeHCTBHUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMHU M JIECATUYHBIMH JPOOSIMHU.

OtHomrenue. Jlenenue B JaHHOM OTHouleHuu. Macmtal, nponopuus. [Ipumenenue npomnopuuit
IIPU pEIIeHUH 3ajau.

[TonsiTue mpoueHTa. BpruncieHue mpoueHTa OT BEJIWYMHBI M BEJIUYMHBI MO €€ IPOLEHTY.
BripaxkeHue mponeHTOB JeCATUYHBIMU ApoOsimu. PemeHue 3agau Ha NpoleHThl. BwipakeHue
OTHOIIECHUSI BETMYHMH B MTPOLIEHTAX.



[Tono>xuTenbHBIE U OTPULIATENIBHBIC YHCTA.

[TonoxxurenbHble W OTpULATENbHBIE 4Mcaa. llenplie uyucia. Moayne uyucia, reoMeTpudecKas
UHTEpIpeTanus MOAyNIs 4ucia. V3o0paxeHune uyucesn Ha KOOPIMHATHOM mpsMoil. UucioBble
npoMexxyTku. CpaBHeHHE uucel. Apu]MeTHuecKkue JeHCTBUS C TOJIOKUTEIBHBIMUA U
OTPULATENIbHBIMH YUCIIaMHU.

[IpsimoyronbHass cucrtemMa KOOpPAMHAT Ha IIOCKOocTH. KoopanHaTel TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoenne Touek u GUryp Ha KOOpAMHATHOM IJIOCKOCTH.

byKBEeHHBIE BBIpa)KECHHS.

[Ipumenenue OyKB Mg 3allMCH MaTEMAaTHYCCKUX BBIpAXCHUN W mpeioxeHuid. CBoicTBa
apupMeTHUecKuX JIeHCcTBUN. ByKBeHHBIE BBIpQKECHHS M UYMCIIOBBIC IMOJICTAHOBKU. ByKBEeHHBIE
pPaBEHCTBA, HAXOXJICHUE HEU3BECTHOrO0 KOMMOHEHTa. Dopmyinbl, (GopMylsl mepuMerpa u
TUTIOINAAM MIPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa Napaienenunena u Kyoa.

Pemienne TekCTOBBIX 3a/1a4.

Pemienue TekcToBbIX 3a1a4 apudmernyeckuM criocodoM. Pemenue nornueckux 3aaad. Penenne
3aj1a4y 1epeOopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemenne 3amau, comepikalux 3aBUCHMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBI: CKOPOCTb, BpeMd,
paccTosiHue, 1I€HA, KOJHMYECTBO, CTOMMOCTb, IPOU3BOAUTEIIBHOCTh, BpeMs, 00BEM palOTHI.
EnuHunbl M3MepeHus: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOpOCTU. CBSA3b MEXIy
€AMHMIIAMU U3MEPEHUS KaX 101 BEJINYNHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOUIEHHEM, HMPONOPLUUOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMU;
pelIeHre OCHOBHBIX 33]1a4 Ha ApoOu U MPOLIEHTHI.

OneHka W NpUKMIKA, OKpyrjieHue pesynabrara. CocraBieHue OYKBEHHBIX BBIPAKEHHMH 110
YCIIOBUIO 3a/1a4H.

[IpencraBiaeHue NaHHBIX € MOMOUIbIO Tabaul U auarpamM. Cton0Oyarble AUarpaMMbl: YTEHHE U
NOCTpOEHUE. YTEHNE KPYTOBBIX AUATPAMM.

Harnsgnas reomerpus.

Harnanuele npencraBnenust o urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JydY, Yroil,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3anMmHOe pacnonokeHwe JOBYX IPSAMBIX Ha  IUIOCKOCTH, NApaJUICNIbHBIE  IIPSIMBIE,
NEepIEeHIUKYIApHbIe MpsiMble. M3MepeHue paccTOsIHUM: MEXIy IBYMs TOYKaMH, OT TOYKU [0
IPSIMOM, IJIMHA MAapIIPyTa HA KBAaPATHOM CETKE.

W3MmepeHne M TOCTPOEHUE YIVIOB C IOMOIIBIO TPAaHCIOPTUpA. BuHIBl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYIOJbHBIN, TYNOYTONbHBIM, pPaBHOOEAPEHHBINH, PaBHOCTOPOHHHIA.
YeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. [IpsIMOYTroIbHUK, KBaJpaT: UCIOJIb30BAHNUE
CBOICTB CTOpOH, yIJOB, AuaroHanei. M3o00paxkeHne reoMeTpuueckux GUryp Ha HEJIMHOBAHHOMN
Oymare c HCIOJNb30BAaHUEM LMPKYIs, JUHEHKU, yrojbHUKA, TpaHcrnoptupa. IloctpoeHus Ha
KJIeT4yaTou Oymare.

[Tepumerp MHOroyrosnbHuka. IloHsATHe momanu (GUrypbl, €IMHULLI U3MEPEHUs IUIOUIA/IH.
[TpubnmxEéHHoe u3MepeHue IUomEaan QGuryp, B TOM 4YHCIe Ha KBaJIpaTHOW CETKe.
[TpubnmxEHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, IJIOLIAa U KpyTa.

CuMMeTpus: LIEHTpasIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX PUTYD.

Harnsgnele mpenacTtaBieHus O NMPOCTPAHCTBEHHBIX (Urypax: mapajenenumnesn, Kyo, mpu3Ma,
nupaMujia, KOHyC, HWIMHID, map u cgepa. M3o0paxenue npoctpaHcTBeHHBIX Guryp. [Ipumepst
pa3BEPTOK MHOTOIPAaHHUKOB, HWIMHApPa M KoHyca. Co3laHue Mojeneid MpOoCTPaHCTBEHHBIX
¢buryp (u3 6ymaru, MpoBOJIOKH, MJIACTUIIMHA U IPYTUX MaTepUANIOB).



[Tonsitne 00bEMa, enuHUIBI U3MepeHus: 00béMa. OOBEM MPSIMOYTOJIBLHOTO IMapajuieNienuIea,
KyOa.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS IPOrPaMMBbI y4eOHOTO Kypca «MaTemMaTHKa.

[TpenMeTHBIC pe3yabTaThl OCBOSHUS IPOrpaMMBbI y4eOHOTO Kypca K KOHITy 0OydeHus B 5 Kiracce.
Yucna v BBIYKCICHHUS.

[Tonnmath W NPaBUIBHO YNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATYpaJbHBIMHU YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBaTh U YHOPSAJOYMBATH HATypalbHbIE YHCIIA, CPaBHUBATh B MPOCTEUIIUX CIydasx
OOBIKHOBEHHBIE IPOOH, ACCITHIHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPJAUHATHOM  (YUCIIOBOM) TPSIMOM C  COOTBETCTBYIOIIUM
el yncIoM u u300paxkaTh HaTypaIbHbIE YHCIa TOYKaMU Ha KOOPAWHATHOH (YHCIOBOM) IPSMOI.
Breimonusate apudmerndeckue IEHCTBUS C HATYpPaIbHBIMH YHUCIIAMH, C OOBIKHOBEHHBIMH
JIPOOSIMU B IIPOCTEUIITUX CITyJasiX.

BbINOTHATE POBEPKY, IPUKUAKY PE3yIbTaTa BIYUCICHUH.

OKpyriaTh HaTypaJIbHbIE YUCIIA.

Periennie TeKCTOBBIX 3a/a4.

Pemath TekcTOBbIE 3aaud apuU(PMETHUYECKUM CIIOCOOOM M C TOMOIIBIO OPraHHW30BaHHOTO
KOHEYHOTO Tiepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemate 3amaum, comepkamiue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIMYHUHBI: CKOPOCTb, BpeMs,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCT.

Hcnons30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIHUIIBI, 0003HAYCHUS IIPH PEIICHUH 3a7ad.
[Tonb30BaTbCcs OCHOBHBIMU EAMHHUIIAMH HM3MEPEHHUS: IEHBbI, MAacChl, PACCTOSHHUSA, BPEMEHH,
CKOPOCTH, BBIPa)KaTh OJTHU €IUHUIIBI BETUYHHBI Uepe3 JAPYyTHUe.

W3Bnekarb, aHAIM3UpPOBaTh, OIEHUBATh HHQPOpPMAIMIO, MPEACTABICHHYIO B Talnuie, Ha
CTONOUYATON AMarpamMme, WHTEPIPETUPOBAThH MPEACTABICHHBIC JaHHBIC, UCIIOJb30BATh JaHHbBIE
IIPU PEIICHUH 3a7ay.

Harnsannas reometpusi.

[Tonp30BaTbCcsi TEOMETPUYECKUMHU TOHATHUSIMH: TOYKa, TMpsMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mnpHUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOIUX (OpMYy H3YYEHHBIX
TeOMETPHUECKUX UTYp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YIJIaMU: BEPIIMHA CTOPOHA, C MHOTOYTOJIbHUKAMU:
yroJ1, BEPIINHA, CTOPOHA, IMArOHalb, C OKPYKHOCTBIO: PaInyC, TUAMETP, LEHTP.

N300paxaTrh u3ydyeHHbIE reoMeTpuueckue (UTyphl Ha HEJIMHOBAHHOM M KieTyaTod Oymare c
MTOMOIIBIO ITUPKYJIS U TUHEHKH.

Haxoauth AWMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MOMOIIBIO JIMHEWKH, CTPOUTH
OTPE3KH 33IaHHON JUTHHBI; CTPOUTH OKPY>KHOCTb 33JaHHOTO panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHHMKA, KBajpara Jis MX IMOCTPOCHHS,
BBIYHCIICHUS TUIOIA/IM U TIEpUMETpa.

BoruncnaTe mepuMeTp W IUIONIAAb KBajpara, MPsIMOYTOJIbHHKA, (UTYp, COCTABIEHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4HCIie QUTYD, N300paKEHHBIX HA KJIETYaTON Oymare.

[Tonb30BaTbCsi OCHOBHBIMU METPUYECKUMH €IMHUIIAMHU U3MEPEHUS IJTUHBI, IUIOIA/IN; BBIPAaXKaTh
OJIHY €IMHUIIBI BEJTUIMHBI Yepe3 APyTHE.

Pacno3naBate mapasuienenuren, KyO, MCIONb30BaTh TEPMHUHOJOTHIO: BEpIINHA, PeOpO TpaHb,
W3MEPEHMs], HAXOAUTh H3MEPEHUS Tapajlieenuneaa, Kyoa.



Bbruncnsate 006béM  Kyba, mapaienenunena MO 3aJaHHBIM HM3MEPEHUSM, TOJIb30BaThCS
€IMHUIIAMH U3MEPEHUs 00bEMa.

Pemate HecnoXHBIE 3a7aud Ha H3MEPEHUE TIEOMETPUYECKUX BEIMYMH B IPAKTUYECKUX
CUTYaLUsX.

[IpeameTHbIE pe3ynbTaThl OCBOCHHUS IPOTPaMMBbI YU€OHOTO Kypca K KOHITY 00y4deHus B 6 Kiacce.
Yucia v BBIYUCIICHHUS.

3HaTh U MOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUJIAMHU YHCEN U CIIOCO0aMU UX 3alHCH,
NEPEXOIUTh (€CITU 3TO BO3MOXKHO) OT OJHOM (JOPMBI 3alKCH YHCTIA K APYTOM.

CpaBHUBATh U yIOPSA0YUBATH 1I€JIbIe YKCIIa, OOBIKHOBEHHBIE U IECATUYHbBIE APOOU, CPaBHUBATH
YKCJIa OAHOTO U Pa3HbIX 3HAKOB.

BoeimonHATh, codeTass yCTHbIE M IHCHbMEHHbIE TPHEMBI, apu(METHYECKHE ICHCTBUS C
HATYpaJIbHBIMH M  UEJIBIMA YHUCJIAaMH, OOBIKHOBEHHBIMH U  JICCATUYHBIMHU  JIPOOSIMH,
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMH.

BbluncnsaTh 3Ha4€HHMS YUCIIOBBIX BBIPAXKEHUH, BBIIOJIHATH MPUKHUIKY M OLEHKY pe3yjbTaTa
BBIUMCJICHUM, BBIMOJIHATH MPEOOPA30BaHMS YHCIOBBIX BBIPRKEHUNM Ha OCHOBE CBOMCTB
apuQMeTUYECKUX IeHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOM TPSIMOM C COOTBETCTBYIOLIUM €M  YHCIIOM
1 U300pakaTh YKciia TOYKaMU Ha KOOPIAWHATHOW NMPSIMOM, HAXOJAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOUKH B PSIMOYIOJIBHON CUCTEME KOOPAMHAT C KOOPAUHATAMU ITOM TOUYKH.
OKpyrasTh LEJIbIe YUCIia U JeCATUYHbIE JPOOU, HAXOIUTh TPUOIMKEHUS YUCell.

UucnoBbie 1 OyKBEHHBIE BBIPAKCHUS.

[Tonnmath U ynoTpebasiTh TEPMUHBI, CBSI3aHHBIE C 3aIIUCHIO CTENIEHU YKCia, HAXOAUTh KBaapaT
U KyO 4rcia, BBIYUCIATh 3HAYEHUS YHCIOBBIX BBIPAKEHUH, COIepKAIIUX CTEIICHU.
[lonb3oBaTbcs NpHU3HAKaAMHU JEIMMOCTH, PACKJIaJblBATh HATypajbHbIE 4YHUCJIA Ha MPOCTHIE
MHOHUTEIH.

[Tonb30BaThCs MacITabOM, COCTABISATH IPOMOPIIUU M OTHOLICHHUS.

Hcnonp3oBaTth OYyKBBI 111 O0O3HAUEHUsS YWCEN MPH 3alMCH MaTEeMaTHUYECKHUX BBIPAKEHUH,
COCTaBJISITh OYKBEHHbIE BBIPAXKEHUSI U (POPMYIIbl, HAXOAUTh 3HAUE€HUSI OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISI1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxoaute HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemnenne TekcTOBBIX 3a7au.

Pemate MHOTOIIArOBBIE TEKCTOBBIE 3a7ja4l ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOLIEHMEM, NPONOPLUOHAIBHOCTBIO BEIMYUH, NPOLIEHTAMH,
pelaTh TpU OCHOBHBIE 3a/1a4l Ha JPOOU U MPOLEHTHI.

Pemars 3amaum, conepikaliye 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIMYMHBL: CKOPOCTh, BpeMS,
paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOAMTEILHOCTh, BpeMs, 00BbEMa paboTHI,
UCHONB3Ysl apu(pMeTHUecKre JeMCTBUS, OLIEHKY, MPUKUIKY, I0Jb30BaThCA €IUHULAMU
U3MEPEHUS] COOTBETCTBYIOIUX BEJTUUMH.

CocTtaBisaTh OyKBEHHBIE BEIPRKEHUS 110 YCIIOBHIO 33/1a4H.

W3Bnekath MH(OpMAIUIO, NPEICTABICHHYIO B Ta0luIax, Ha JMHEHHOH, cTon04aroil uiu
KpyroBOW JaMarpaMMax, WHTEPIPETHUPOBATh INPEACTABICHHBIE JAaHHBIE, MCIIOIb30BaTh JaHHbBIE
IIPY PELICHUN 3a7ay.

[TpencraBisTh MHPOPMALIHMIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.
Harnsignast reometpust.



[IpuBoaNTE mpHMEpPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEMUX (OpMYy H3Y4YEHHBIX
TreOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MpUMEpPHI PaBHBIX U CHMMETPUYHBIX
buryp.

N300paxarb C T[OMOIUBIO  LUPKYJsS, JMHEHKH, TpPaHCIOpPTUpPAa Ha  HEIMHOBAHHOMN
U KietdaTod Oymare H3yueHHBIE IIJIOCKHE TeoMeTpuueckue QUrypsl M KOH(HUryparuu,
CUMMETPUYHbIE (PUTYPBI.

[Tonp30BaThcss T€OMETPUUYECKUMM IMOHATUSMHU: PaBEHCTBO (DUIYp, CUMMETPHsI, HCIOJIb30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETpPUE: OCh CHMMETPHUH, LIEHTP CUMMETPUH.

HaxonuTh BeIWYMHBI YTJIOB U3MEPEHUEM C ITOMOUIbIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOMN
BEJIMYMHBI, TOJb30BaThCS IIPU PELICHUM 3aJad IpagyCHOM MeEpoil yrioB, pacno3HaBaThb Ha
4epTe’Kax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOW YTJIbI.

BoruncnsaTe 1yiMHy TIOMaHOMU, IEPUMETP MHOTOYT'OJIBHUKA, [10JIb30BAThCS €MHUIIAMH U3MEPEHUS
JUIMHBI, BBIPA)KaTh OJIHU €IMHULIbI U3MEPEHUS JJIMHBI YEPE3 IPYTHE.

Haxonuth, MCHoNb3ysl 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMS TOUYKaMH, OT
TOYKH 10 NPSAMOH, JUIMHY ITyTH Ha KBaJIPaTHOM CETKe.

Bbruucnate miomaas Guryp, COCTaBI€HHBIX U3 NPAMOYTOJbHUKOB, HCIOJIb30BaTh pa3OueHue Ha
OpSMOYTOJIbHUKM, Ha paBHbIE (QUIyphl, JOCTpauBaHHME 10 HPSAMOYIOJIBHHKA, IOJIb30BaThCA
OCHOBHBIMM €IMHHUIIAMH U3MEPEHUs IUIOIIAIU, BbIpaKaTh OJIHU €IMHULIBI U3MEPEHUs IUIOIIAIU
yepes Ipyrue.

Pacno3naBate Ha MOAENSAX M W300pKEHHSX NUPAMUIY, KOHYC, LWIMHJD, HCIOJIH30BAThH
TEPMHMHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHHUE, Pa3BEPTKA.

N300pakaTh Ha KJ1eT4aToi Oymare npsMOYToJIbHBINA Napaieenunes.

Bbruucnate 00bEM IPSAMOYIOJIBHOTO Hapaijenenunena, Kyba, M0Jb30BAThCS OCHOBHBIMHU
eIMHULIAMU U3MepeHus 00béMa;

Pemate HecnoxHble 3aaud Ha HAXOXJAEHUE T€OMETPHUYECKUX BEIWYMH B NPAKTUUYECKUX
CUTYalMsIX.

PaGouas nporpamma yuebHoro kypca «Anredpa» B 7-9 kinaccax

ITosicHuTENBHASA 3aIUCKA.

CornacHo yuyeOHOMY IutaHy B 7—9 Kilaccax u3ydaercss y4eOHbI Kypc «AnreOpay, KOTOpPbIN
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3lenbl cojepkaHusi: «Yuciaa ¥ BBIUKCICHUS,
«AnrebpanyecKue BBIPAKEHUS», «Y paBHEHUS U HEpaBEHCTBa», «DYHKIIUNY.

OOwee 4nciIo 4acoB, PEKOMEHJIOBAHHBIX [UIl M3Yy4eHHUs ydyeOHoro kypca «Amnrebpa», — 306
yacoB: B 7 kiacce — 102 yaca (3 gaca B Henento), B 8 knacce — 102 vaca (3 vaca B Heeno), B 9
kiacce — 102 yaca (3 yaca B Henen).

Coneprxkanne oOyueHus B 7 Kiacce.

Yucna v BBIYKCIICHHUS.

PanunonaneHble ynca.

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, NEPEeXo] OT OAHOH (opMbl 3amucu Apodei
K gapyroil. IloHsThe palMOHaNbHOIO 4YHCIA, 3alMCh, CPAaBHEHUE, YHOPAIOYMBAHUE
paLMOHATBHBIX 4YHCeNl. ApHU(PMETHYEeCKUe IEHCTBHS C palMOHAJIbHBIMH YHCIaMH. PemieHue
3aJa4 U3 pealbHOM MPaKTUKK Ha YacTH, Ha JpoOu.

CreneHpb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpe/elieHue, Mpeodpa3oBaHue BHIPAKEHUNH Ha OCHOBE
ornpezeneHus, 3anuch 60nbmuX yrcesn. [IpoleHTsl, 3anuchk NPOLEHTOB B BUE ApoOU U Ipodu B
BUJIE MPOIIEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha MPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON MPAKTHKH.
[TpuMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3IoKeHNE Ha MHOKUTEIN HATypaIbHBIX YHCE.
PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpSMas U o0OpaTHast IPONOPLHUOHAIBHOCTH.



Anrebpanueckue BbIpaKEeHHUS.

IlepemeHHBIE, 4YHMCIIOBOE 3HAYCHUE BBIPAXKEHUA C IEepeMEHHOH. JlomycTuMble 3Ha4YeHUS
nepeMeHHbIX. IIpencraBieHre 3aBHCHUMOCTHM MEXIY BeJIMYMHAMH B BUAE (HOPMYIIBL
Brraucnenus nmo gpopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKEHUH, TOKIAECCTBEHHO paBHBIC
BBIpa)KEHUS, TIPaBUIIa NPeoOpa3oBaHUs CYMM M TPOM3BEIECHUH, MpaBUIIa PACKPHITUS CKOOOK U
IPUBEJCHUS IOJOOHBIX CJIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I1I0Ka3aTeIIEM.

OpnowieHbsl u MHoOrowieHsl. CteneHb MHOrowieHa. Cro)keHUE, BBIYUTAHHME, YMHOXCHHE
MHOro4J€HOB. DOpMynbl COKpAIIEHHOIO YMHOMKEHUS: KBAJpaT CyMMBbl M KBaapaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOYKUTEIIHN.

YpaBHeHus.

VYpaBHeHUe, KOpEeHb YypaBHEHHWs, NpaBwia NpeoOpa3oBaHUS YpaBHEHUS, PAaBHOCHUIBHOCTb
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YHMCIIO KOPHEW JIMHEWMHOTO ypaBHEHHUsI, PEUICHHE
JUHENHBIX ypaBHeHHMH. COCTaBlIeHHME YpaBHEHMI IO YCJIOBHIO 3ajauyd. PeleHue TEeKCTOBBIX
3a[a4 ¢ IOMOLIbIO yPaBHEHUM.

JluneliHoe ypaBHEHME C JABYMSI IIepeMEHHbIMM U ero rpaguk. Cucrema ABYX JHMHEHHBIX
yYpaBHCHHUU C JBYMsS TIEPEMCHHBIMH. PellleHne CHUCTeM ypaBHEHUH CIOCOOOM IOJICTaHOBKHU.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayu ¢ IIOMOILbIO CUCTEM ypaBHEHUI.

Koopaunats! u rpaduku. OyHkunn

Koopannara Touku Ha npsMoi. YucioBble npoMexyTku. PaccTosHue Mexay IByMs TOYKaMHU
KOOpJAMHATHOM NPAMOM.

[IpsamoyronbHas cucrtema koopauHatr, ocu Ox u Oy. Abcuucca U OpJUHATA TOYKH
Ha KOOpJAMHATHOW IutockocTH. [Ipumeps! rpadukos, 3agaHHbIX Gopmynamu. YreHue rpadukoB
peanbHbiXx 3aBucuMocTel. llonatue Qynkuuu. [padux ¢ynkuun. CpoiicTBa (QyHKUIUH.
Jlunetinas ynxuus, e€ rpaduk. ['padux Gynkuun B = |@|. ['padudeckoe pemieHne TMHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUI.

Copneprxanue oOyueHus B 8 Kiiacce.

Yucna v BIYUCIEHUS.

KBangpatHslit kopeHb wu3 uMcia. [loHstue o006 wuppauvoHaIbHOM 4Hcie. JlecsaTuuHbIe
npuOIMKEHUsT UPPALMOHANBHBIX Yncesl. CBoWcTBa apupMETHUECKUX KBaJPATHBIX KOPHEH U MX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YHMCIOBBIX BbIPaKEHUH M BbIUMCIEHUSAM. JlelicTBUTENbHBIE
qucia.

Crernenb ¢ 11e7bIM I0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aMych YKCha.

AnreGpanyeckue BbIpaXeHUs.

KBanpatHblii TpEXuieH, pa3ioxkeHre KBaApaTHOro TpEXWIeHa HA MHOXKHUTEIH.

Anrebpanueckast 1po6b. OcHOBHOE CBOHCTBO anredpanueckoi qpodu. CioxeHue, BHIYUTAHUE,
YMHOXXEHHUE, JeJeHue anreOpamdeckux Jpobed. PanumoHanbHble BBIpRXEHUS M HUX
npeoOpa3oBaHue.

YpaBHEHMS U HEPABEHCTBA.

KBanpatnoe ypaBHeHHe, opMyna KOpHEH KBaapaTHoOro ypaBHeHusi. Teopema Buera. Pemenue
YpaBHEHUH, CBOJANIMXCSA K JIMHEHHBIM W KBajpaTHbIM. [Ipocteiimne npoOHO-pannoHalbHbIE
YpaBHEHHUS.

I'paduyeckas wuHTEpHnpeTansi ypaBHEHUH C JBYMS IE€PEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUH C JOBYMs NepeMEeHHbIMHU. [IpuMmepbl pelleHns CUCTEM HENIMHEWHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.



Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

UuciioBble HEpaBEHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ 0HOM NepeMeHHON. PaBHOCWIIBHOCTB
HEpaBeHCTB. JIMHEelHbIe HEPAaBEHCTBA C OJIHOM NepeMeHHON. CHcTeMbl JIMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DyHKIHH.

[Tonsatue ¢yHkuuu. OONACTb ONpENeNeHUs U MHOXXECTBO 3HaueHH ¢yHkuuu. CrnocoObl
3aiaHus PyHKITUH.

I'padux ¢ynknuu. Yrenue cpoiictB Gynkiuu mno e€¢ rpaduxy. [Ipumepsr rpadhuxoB QpyHKIUH,
OTPaXKAIOILUX PeabHbIE IPOLIECCHI.

@YHKIMM, ONUCHIBAOIIME MPSAMYIO M OOpAaTHYIO MPONOPLHMOHAIBHBIE 3aBUCHMOCTH, HX
rpaduku. Oynxiuu y = x2, y = x3, y =VE, y=|x|. T'padudeckoe pelenue ypaBHEHH U CHCTEM
YpaBHEHUH.

Coneprxkanne o0yueHus B 9 kiacce.

Yucna v BbIYKCICHHUS.

JlelicTBUTEIbHBIC YHCIIA.

ParnmonanbHbIe Ynclia, UPPAMOHATIBHBIE YHACIIA, KOHEYHBIE U OECKOHEUHBIE JECATUYHbIE IPOOH.
MHOXeCTBO JCHCTBUTEIBHBIX YHUCEN, JCHCTBUTEIbHBIC YMCIIa KaK OCCKOHEUHBIC JECATUYHBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIy MHOXKECTBOM JICHCTBUTEIBHBIX YHCET W
KOOpJAMHATHOM NPAMOM.

CpaBHeHUe 1eHCTBUTENBHBIX YHUCel, apu(MeTHYECKHE JeHCTBUS C IeHCTBUTEIbHBIMU YHCIIAMHU.
W3mepenus, npuOIMKeHNs, OLEHKH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AITUTEIBLHOCTh IIPOLECCOB B OKPYXKAIOILEM MUPE.
[TpuOnmxE€HHOE 3HAUEHNE BEIMUYUHBI, TOUHOCTH MpuoOamxenus. Okpyrienue yucen. [Ipukuaka
Y OLICHKA PE3YJIbTATOB BBIUYNCIICHUM.

YpaBHEHHUs U HEPABEHCTBA.

YpaBHEHHUsI C OJHON IEPEMEHHOM.

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMI, CBOJAIIMXCSA K KBaApaTHBIM. bukBagpaTtHOe
ypaBHeHue. [IpuMepsl penieHuss ypaBHEHHUM TPETbEH U YETBEPTOM CTEIECHEW pa3IoKEHUEM Ha
MHOXUTEIIH.

Pemienne npoOHO-pallMOHANBHBIX YpaBHEHUN. PelreHne TEKCTOBBIX 3a/ay anredpandyeckum
METOJIOM.

CucreMbl ypaBHEHUH.

VYpaBHeHUe ¢ IByMsI IEpEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JTMHEWHBIX YpaBHEHUN
C IByMs NEpEeMEHHBIMU. PermieHue cucreM ABYX YpaBHEHUM, OJHO U3 KOTOPBIX JIMHEWHOE, a
npyroe — BTOpoil ctemeHu. ['paduueckas WHTepHpeTanus CHCTEMbl YpaBHEHHH C JByMs
[IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3ajjay anreOpandeckuM CrocoOOM.

Hepasencrsa.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHENHBIX HEPAaBEHCTB C OJHOW IIEpeMEHHOM. Pemenue cucrteM JHMHENHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBa. I'paduueckas WHTepHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DyHKIUH.



KBagparnunas ¢ynkmnus, e€ rpaduk u cBoiictBa. [lapaGoma, kooparHATEI BEPIIMHBI TapadOJIbI,

0Cb CUMMETpPUHU TTapadoIIbI.

. .
I'paduku dynkumit: y = BB, B = +0B, B= -, B= BE= B= |?|, m ux cBoOMCTBA.

Hucnossle IOCIIEI0BATEIbHOCTH.

Omnpeznenenue 1 crocoObl 3a1aHUs YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[lonsiTie 4YMCIOBOM TMOCIHEAOBATEILHOCTU. 3aJaHuE TIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyrioit u popMyIIoi n-ro YieHa.

Apudmernudeckas 1 reoMeTpUIecKasi IPOrpeccum.

Apudmerndeckas U reomerpudeckas nporpeccud. @opmMyibel n-ro wieHa apupMeTHYecKod U
TFEOMETPUYECKOH MPOTPECCHI, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4IEHOB apu(pMETHYECKOW W TE€OMETPHUYECKOW TMPOrpeccHii TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBIN POCT. CII0KHBIE POLIEHTHI.
[TpeameTHbIe pe3ynbTaThl OCBOCHUS IPOTPAaMMBI yU€OHOTO Kypca «Anredpar.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS IPOTPAMMBbI YU€OHOTO Kypca K KOHIy 00y4eHHs B 7 Kiacce.
Yucna v BBIYKCICHHUS.

BeimonusATe, coueTas ycTHble M IUCbMEHHble NpPUEMBI, apupMeTHdYecKHe ACUCTBUS
C pallMOHAJIBHBIMU YU CIIAMH.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAKEHHUM, NPUMEHATh pa3HOOOpa3Hble CIIOCOOBI M MPUEMBI
BBIUUCIICHUS] 3HAUYEHUI APOOHBIX BBIPAKEHHH, coAepKalluX OOBIKHOBEHHbBIE U JIE€CATUYHBIE
IpoowH.

[TepexoauTth OT OHOM (POPMBI 3aMKCH YHCEN K APYrod (MpeoOpa3oBhIBAThH AECATUIHYIO APOOH B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO
IpOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BBINONHATP NPUKHMIKY M OLEHKY pe3yJibTaTa BBIYUCICHUMN, OLEHKY 3HAYEHHH YHMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBHS CO CTENEHAMH C HATYpaJIbHBIMU NIOKA3aTEISIMH.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYypaIbHBIX YUCEIL.

Pemate  npakTUKO-OPMEHTHPOBAHHBIE  3aJlayd, CBA3AaHHbIE C OTHOLICHHWEM BEJIMYHH,
MIPONOPUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpPUBAEMBbIX OOBEKTOB.
Anrebpanueckue BhIpaKeHHUs.

Hcnonb30BaTh anreOpandyeckyrd TEPMUHOJOTMIO W CHMBOJIMKY, HNPUMEHATh €€ B Ipolecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUM MPU 33aHHBIX 3HAUEHHUSIX MEPEMEHHBIX.
BeimonHATe mnpeoOpazoBaHMs LENOT0 BHIPAKEHHWS B MHOTOWIEH IPHUBEICHHEM MOJO0HBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BBITTONHATE YMHOKEHHE OAHOUYIEHA HAa MHOTOWIEH M MHOIOYJIEHAa HA MHOTOWIEH, IPUMEHSATh
dbopMyIbl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

Ocy1ecTBISATh pa3iokKeHHe MHOTOYJICHOB HAa MHOXXHMTEIH C TMOMOIIBIO BHIHECEHUS 3a CKOOKHU
o0IIero MHOXHUTENsS, TPYNIHPOBKH CIIaraeMbIX, TMPUMEHEHUs (OpMYIT COKpAIEHHOTO
YMHOXEHHUS.

[TpumeHsTh MpeoOpa3oBaHUs MHOTOWICHOB JJIS PELICHUs Pa3JIMYHBIX 33]ad U3 MaTEeMaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKH.



Hcrnonp30BaTh CBOWMCTBA CTEMEHEH C HATypaJbHBIMH TOKa3aTeIsIMU JUIsl TIpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHEHMs U HEPABEHCTBA.

Pemate sMHENHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, MNPUMEHSA NpaBUiia IEPEXOHAa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsiTh, sBi€TCS M YHUCIO KOPHEM
YPaBHEHHS.

[TpuMensTH rpaduyeckre METOIbI P PELLICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.
[TonObupars mnpumepsl Iap YUCEN, SBJSIOIIMXCS PEIIEHUEM JIMHEHMHOTro  ypaBHEHUs
C IByMs IIEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOM TIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C JIByMs IEPEMEHHBIMHU,
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUSI.

Pemate cucreMbl JBYX JIMHEMHBIX YpaBHEHUH C JByMs I[EPEMEHHBIMHM, B TOM 4YHCIIE
rpadu4ecKy.

CocraBnaATh M pemarb JUMHEHMHOE YPABHEHHME WM CUCTEMY JIMHEWHBIX ypaBHEHUU
[0 YCJIOBUIO 33Jla4M, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauM IOJIyYEHHBIN
pe3yJbTar.

Koopnaunats! u rpapuku. @yHKIUY.

N300pakath Ha KOOPAUHATHOW NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpIWHATaM,
Jy4H, OTPE3KHU, HHTEPBAJIbl, 3aIIUChIBATH YUCIOBBIE IPOMEKYTKH Ha alNredpandeckoM s3bIKe.
OtmeudaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJIWHATaM, CTPOUThH rpapuku
muHeHHBIX QyHKIHA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C NOMOIIBIO (PYHKIUI H3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb,
BpeMs, pAacCTOSHUE, L€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAMUTEIBHOCTh, BpeMs, OO0BEM
paboTHI.

HaxonuTh 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii cnoco® NpeACTaBIeHMS M aHalIW3a MHPOPMALUHU, W3BIEKATH U
MHTEPIIPETUPOBATh UH(POPMALINIO U3 TPApUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEN.
[TpenMeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOro Kypca K KOHIy 0OydeHus B 8 Kiacce.
Yucna v BBIYKCICHHUS.

Hcnonbs30BaTh HadalbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHMCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, M300paxaTh AEHCTBUTEIbHbIE YHMCIa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHATh MOHATHE apUPMETUYECKOro KBAJPAaTHOIO KOPHS, HAXOAMTh KBaJpaTHBIC KOPHH,
UCTONB3Yysl TNPH HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJHATH NPeoOpa3oBaHUs BBIPAKEHHIH,
CoJIepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bath 3amnucu OONBIINX U MajbIX YMCEN C MOMOUIbIO AECATUYHBIX ApoOel U cTeneHen
ymcna 10.

AnreGpanyeckue BbIpaXeHUs.

[TpuMeHATH MOHATHE CTENEHHU C LENbIM IT0Ka3aTeNIeM, BBIOIHATH MPe00pa3oBaHMsl BBIPAKEHHIH,
COJIEpKalINX CTENEHU C LENBIM IIOKa3aTEIIEM.

BbINONHATE TOX/IECTBEHHbIE MPeoOpa30oBaHUsl PALMOHATIBHBIX BBIPAKEHHH Ha OCHOBE MpPaBUII
JecTBUI HaJl MHOTOYJICHAMH U anreOpanyecKuMu ApoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3zoBaHUsl BBIPAKEHUM sl pelleHUs pa3iMYHbIX 3a/ad U3 MaTeMaTUKH,
CMEXHBIX NPEAMETOB, U3 peaTbHON MPAKTHKH.

YpaBHEHHUs 1 HEPABEHCTBA.



Pemare nmHelHbIe, KBaZpaTHbIE YPABHEHUS W PALMOHAIbHBIC YPAaBHEHUS, CBOIALIMECS K HUM,
CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

IIpoBOANUTHE IIPOCTEHIINE WCCIECIOBAHUS YPABHEHUNW M CHUCTEM YpPAaBHEHMH, B TOM YHUCIE C
OpUMEHeHHEeM TIpadUUecKuX TNpeACTaBiICHU (yCTaHABIMBAaTh, HWMEET JIM YypaBHEHHE WIH
CUCTEMA YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoaute OT cCiOBECHOM (GOPMYIMPOBKM 3adaud K e€ anredpandeckol Mojenu
C IIOMOILIBI0 COCTaBJICHHUsS YPaBHEHUS WM CHUCTEMBl YPAaBHEHUH, WHTEPIPETUPOBATH
B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y IOJTYy4YCHHBIN PE3ysIbTar.

IIpuMeHATh CBOMCTBA 4YMCIOBBIX HEPAaBEHCTB [UIsl CPAaBHEHUS, OLIGHKH, pPEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUUecKyl0 WILTIOCTPAILUIO
MHO>€ECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DyHKIHH.

[TonumMaTh W WCHOJB30BaTh (YHKIMOHAJIBHBIC TOHATHS M SA3BIK (TEPMHHBI, CUMBOJIUYECKHE
0003HaueHMsI), ONIPENENATh 3HaUeHUE (PYHKIMH 110 3HAYECHUIO apryMEeHTa, OIpeelsiTh CBOWCTBA
byHk1my 1o e€ rpaduky.

Crpouts rpauku 371eMeHTapHbIX GYHKLIUN BUA:

= , = B% B= B 8= @ @=|3| omuceBaThb CBOICTBAa YMCIOBOH (YHKIMH 1O €&
rpaduxky.

[TpenmeTHble pe3ynbTaThl OCBOCHUS IPOTrpaMMbl yUeOHOT0 Kypca K KOHILy o0y4deHus B 9 kiacce.
Yucna v BBIYKCICHHUS.

CpaBHUBATh U YIOPSAJ0YNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Boinonusate apudmernyeckue IEHCTBUS € PALMOHAIBHBIMU UYHWCIAMM, COYETas YCTHBIE U
NUCbMEHHbIE TPUEMBI, BHIIIOJIHATH BBIUYUCIIEHUS C UPPAL[MOHATbHBIMU YHCIAMH.

HaxoguTh 3HaueHUs CTENEHEW C LEJIBIMM II0Ka3aTelsiMH M KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHU.

OKpyrisiTh AEUCTBUTEIBHBIE UYMCIIA, BBIIOJHATH NPUKHUIKY PE3yJbTaTa BBIYMCICHHUH, OLIEHKY
YHCIJIOBBIX BBIPAKEHUH.

YpaBHEHHUs 1 HEPABEHCTBA.

Pemats nuHelHble M KBaJpaTHbIE ypaBHEHUS, YPaBHEHHUS, CBOJSIIMECS K HUM, IpocTeiline
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemars cucrembl IBYX JMHEHHBIX ypaBHEHUH C JABYMs NEPEMEHHBIMH M CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIIACTCS JIMHEWHBIM.

Pemate TekcTOBBbIE 3a7aul anreOpanvyeckuM CIIOCOOOM C TMOMOIIbI COCTAaBIIEHHS YpaBHEHUS
WIM CUCTEMBI IBYX YPaBHEHUH C IByMs [IEPEMEHHBIMH.

[IpoBoauTh mIpOCTEHIINE MCCIENOBAHUS YPABHEHHH M CHCTEM YPAaBHEHMH, B TOM 4YHCIE C
OpUMEHeHHeM TrpadUuecKuX TNpeAcTaBlIeHui (ycTaHaBiIMBAaTh, HWMEET JIM YypaBHEHUE WU
CUCTEMAa YpaBHEHUM peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpOoYee).

Pemarp nuHeliHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHNe HEPaBEHCTB
Ha YKMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBIO CHMBOJIOB.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIONIME KBaJIpaTHOE
HEpaBEHCTBO, M300pakaTh peIlleHHe CHUCTEMbl HEpaBEHCTB Ha YHCIOBOM MPSIMOH, 3alUCBhIBATh
pELIEHNE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHNUN Pa3IMYHBIX 3a]ad.

DyHKIUH.



Pacno3naBath ¢yHKIMHM H3y4eHHBIX BHIOB. [loKa3piBaTh CXeMaTHYECKH pACIOJIOKEHHE Ha

o o
KOOPJMHATHOW TUIOCKOCTH TpadukoB (yHkiui Buma: B = BR, B = B4+ 0, B = o’ =

BE? +ER+ @ @= @, B= B B=|d] B 3aBucUMOCTH OT 3HaueHHil KOI()DUIMEHTOB,
OTMCHIBATh CBOMCTBA (hYHKIIHH.

CrpouTth 1 U300paxarh CXeMaTHUECKU IrpaduKu KBaJpaTUUHBIX (YHKLHH, ONUCHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacnio3HaBaTh KBagpaTHuHyl (YHKIHIO O (opMyse, NPUBOAUTH MPUMEPbl KBaApaTHUHBIX
(byHKUIMT U3 peabHON KU3HH, (GU3UKU, TECOMETPUH.

Apudmernueckast 1 reOMETpUIECcKasi IPOTrPECCUH.

Pacno3naBare apu(METHUYECKYI0O U TE€OMETPHUYECKYIO IPOTPECCHH IPH Pa3HBIX Crocodax
3a/laHusl.

BBINONHATE BBIYUCIEHHS C MCIOJAB30BaHMEM (OpMyT n-ro wieHa apuMeTHYECKOW u
reOMETPUUECKOM pOorpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHON INIOCKOCTH.

Pemate 3amaun, cCBA3aHHBIE C YMCIOBBIMU IOCJIEAOBATENBHOCTSAMHM, B TOM 4YMCJIE 3a7aydl U3
peaIbHOM >KU3HHM (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA, LU(PPOBBIX TEXHOJIOTUN).

Pabouas nporpamma yuedHoro kypca «['eomerpusi» B 7-9 kinaccax

IlosicHuTENBPHAS 3aIIMCKA.

[lepBast nenb U3ydeHUss T€OMETPUU - YUUTCS MPOBOJUTH TOKA3aTEIbHbIE PACCYXKIECHUS, CTPOUTH
JIOTMYECKUE YMO3AKIIIOUEHHMS, J0KA3bIBaTh UCTUHHbIE YTBEPKIECHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOXKHBIM, IMPOBOJIUTH PACCY)KIEHHUSI «OT IMPOTUBHOIO», OTIMYATh CBOMCTBA OT IPHU3HAKOB,
(bopMynupoBaTh OOpaTHBIE YTBEPHKICHUS.

Bropoii 1enpi0 u3yyeHHs T€OMETpUM SBISETCS HCIOJIb30BaHUWE €€ KaKk HMHCTPYMEHTa Ipu
pEelIeHUH KaK MaTeMaTHYeCKUX, TaK M MPaKTHUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
YKU3HU.

CornacHo yyeOHOMY MuiaHy B 7-9 kiaccax usydaercs yuyeOHbIH Kypc «I'eoMeTpusi», KOTOpPbII
BKJIIOUAET CIEAYIOLME OCHOBHBIE pa3zenbl coaepxkanus: «['‘eomeTpuueckue QUIypbl M HX
cBoiicTBay, «/3MepeHue reoMeTpuYecKHX BEIMYMH», a TaKXke «/[ekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopel», «JIBrxkenus miockoctu» U «lIpeoOpa3oBanus mogoous».

OO1iee 4nCiIO 4acoB, pEKOMEHJOBAHHBIX JJI M3ydeHHs yueOHoro kypca «I'eomerpusi», — 204
yaca: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacos (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 4aca B HEJIETIO).

Coneprxkanne o0yueHus B 7 Kiiacce.

HavanbHple mnonsaTus reoMerpuu. Touka, mpsMas, OTpPe30K, Jyd. Yroa. Buasl yrios.
BeprukansHple U CMexXHBIE yribl.  buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapanmienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOICTBa OCeBOW cUMMeTpHH. [Ipumepsl cuMMeTpuH B
OKpPY’KarOIllEM MUDE.

OcCHOBHBIE TIOCTPOEHHS C NOMOILIBIO LUPKYJIS U JIMHEHKH. TpeyronpHuk. BricoTa, mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CaolicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.
CaoiicTBa M MpHU3HAKU MapaieldbHbIX MpsAMbIX. CyMMa YIJIOB TpeyrojibHUKa. BHemiHue yribl
TpeyrojbHUKa.



[IpsamoyronbHbIii  TpeyrodbHUK. (CBOMCTBO MeAHMaHbl MPSMOYTOJBHOTO  TPEYTrOJbHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[TpstMOyTONIBbHBIN TPEYroJbHUK ¢ yriioM B 30°.

HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
Teopema o OOJIbIIEM yTiie U OONbIIeH CTOPOHE TPeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.
'eomerpuueckoe Mecto TOYeK. buccekTpuca yriaa H  CEpelIMHHBIA  NEPIEHAUKYISP
K OTPE3KYy KaK T€OMETPUUYECKHUE MECTA TOUEK.

OKpyXHOCTb U KpYT, XOpJla U JUaMeTp, UX CBOWCTBA. B3auMHOE pacnoyioKeHue OKPYKHOCTH U
npsmoil. KacatenbHas u cekymas K oKpyKHOCTU. OKpYKHOCTb, BOIMCaHHas B yroi. Bnucannas
Y OIMCaHHAasi OKPYKHOCTH TPEYIOJIbHUKA.

Conepxanue o0ydeHust B 8 Kiacce.

Yerpipéxyronbuuku. IlapajienorpamMm, ero npusHakd H  cBoWcTBa. YacTHble ciydau
napajuieJorpaMmoB (MPsSIMOYTOJIbHUK, poMO, KBajapaT), UX MPU3HAKKM U CBOMCTBa. Tpamnenus,
paBHOOOKas Tparenus, e€ CBOoiCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meron ynBoenuss menuasbl. lleHTpanbHas cummerpusa. Teopema @asieca u Teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyrojabHUKA U Tpaneuuu. L{eHTp macc TpeyroiabHuKa.

[Tomobue TtpeyrombHUKOB, Kod(hdunueHT mnomodbus. I[IpusHakum mOMOOUS TPEYrOJHLHUKOB.
[TpumeHneHnue no100Us pH PEIIEHNH IPAKTUUECKUX 3aay.

CpoiicTBa 1uiomaneii reomerpuueckux ¢uryp. DopmMynsl Ui IUIOMIAJH TPEYTOJbHUKA,
napajuiesiorpaMma, pom6Oa u tpanenund. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [lpumenenue Teopemsl [ludaropa npu pemieHnn MpakTUYECKUX 3a7ad.
CuHyc, KOCHHYC, TaHI€HC OCTPOro YyIJla MpSIMOYIOJIbHOTO TpeyroyibHUuKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.
BnucanHble U LIEHTpaJgbHbIE YIJIbI, YTOJI MEXAY KacaTelIbHOW U XOpJ0il. YTJIbI MEXKIY XOpAaMu
U CeKyluMHU. BrnucanHble 1 onucaHHbIE YETHIPEXYTOJIbHUKU. B3anMHOE pacrnosokeHue IBYX
okpyxkHocTel. Kacanue okpyxkHoctein. OO0Iue KacaTeabHbIe K IBYM OKPYKHOCTSIM.
Coneprxanne o0yuenus B 9 kiacce.

Cunyc, xocunyc, tanreHc yriioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMybl IPUBEICHUS.

Pemenne TpeyroiapbHukoB. TeopemMa KOCMHYCOB M Teopema CHHYCOB. PellleHne NpakTHYeCKHX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonodus. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 NpOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

BexTop, ninuHa (Moynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHBOIIOJIOKHO HANPaBJIEHHBIE
BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMu HaJ BEKTOPAMH.
PasnoxxeHne BekTopa 1o 1ByM HEKOJUIMHEApHBIM BekTopaMm. Koopaunatsl BekTopa. CkanspHoe
IIPOU3BENIEHNE BEKTOPOB, IPUMEHEHUE NIl HAXOXKIEHUS IJIUH U YTJIOB.

JlexapToBbl KOOpJAMHATHI Ha IJIOCKOCTH. YPAaBHEHUS MPSMON M OKPYKHOCTU B KOOpJIMHATAX,
NepeceYeHNe OKPYKHOCTEN U NPSIMbIX. METO KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYroiabHUKHU. JlnmHa okpyxHOcTU. ['pagycHas W paauaHHass Mepa yria,
BBIUKCJIEHHE JUIUH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBuKeHMsI TIJIOCKOCTH M BHYTPEHHHME CUMMETpUM QUIyp (dJIe€MEHTapHbIe MPEACTaBICHHUS).
[TapannensHbIi epenoc. [ToBopoT.



[TpenmeTrHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yueOHOro Kypca «I'eomeTpusi».

[TpeameTHbIE pe3ynbTaThl OCBOCHHUS IPOTPaMMbl YU€OHOTO Kypca K KOHITYy 00y4deHus B 7 Kiacce.
Pacnio3naBate M3y4eHHbIE T€OMETPHUECKUE (PUTYPBI, ONPEICIATh UX B3aUMHOE PacCIIONIOKEHHE,
n300pakaTh T€OMETpPUUYECKHE (PUTYPHI, BBHINOJHATH YEPTESKU IO YCIOBHIO 3amaduu. M3mepsaTh
JUHENHbIE U YIVIOBblE BEIMYMHBI. Pemarh 3ajaund Ha BBIYKMCIEHHE JJIMH OTPE3KOB M BEIMYUH
YTJIOB.

Jenate rpyOyro OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH INPEJAMETOB B pPEalbHON JKU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pa3mMepsl ’TUX OOBEKTOB 110 MOPAAKY BETUUYHHBI.
CtpouTh 4epTeKH K F€OMETPUYECKUM 3a/1adaM.

[Tosb30BaThcs MpHU3HAKAMH PaBEHCTBA TPEYIOJIBHUKOB, MCIOJNb30BaTh NPU3HAKW U CBOWCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEIICHUH 33/1a4.

[TpoBOAUTH JTOTUYECKHUE PACCYXKIECHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.
[Tosib30BaThCs MpU3HAKaMMU PAaBEHCTBA MPSIMOYTOJbHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEAMAHBI,
IIPOBEJEHHON K THMIIOTEHY3€ IPSAMOYIOJBHOIO TPEYrOJbHUKA, B PELICHUH TI€OMETPUYECKHX
3aj1ad.

OnpenensaTs NapajielbHOCTh NPSIMBIX C IIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEeKyIIasl.
OnpenensaTs NMapajuiebHOCTh IPSIMBIX € TOMOILBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOMN
IIPSIMOM 10 TOYEK JPYroy IpsiMOil.

Pemrate 3amaun Ha KieT4aroil Oymare.

[IpoBOIUTH BBIYMCICHUS ¥ HAXOAWTh YHCIOBbIE UM OyKBEHHBIC 3HAUEHHWsS YIJIOB B
FEOMETPUUYECKHUX  3aJayax C  MCIOJIb30BAaHUEM CYMMbl  yIJIOB  TPEYrOJbHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU IEPECEUCHUU JBYX MapalIesbHbIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3aaun Ha HaX0XKJIEHUE YIJIOB.

Brnaners moHATHEM IeOMETPHUYECKOro MECTa TOYEK. YMEThb ONpeAessaTb OHUCCEKTPHUCY yriia U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

@opMyIUpOBaTh ONPENEICHUS] OKPYXKHOCTM M Kpyra, XOpAsl M JAuaMeTpa OKpPYXKHOCTH,
IIOJI30BAThCS UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOWCTBA MPH PEIICHUH 3a1a4.

Bnagers noHsATHEM ONMCAHHON OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HAXOJUThH €€ LEHTP.
[Tonb30BaTbes (pakTamMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYrOJIbHUKA NEPEeceKatoTcs B OJHOMN
TOYKE, U O TOM, YTO CepeAUHHbIE MEPIEHAUKYIISIPbI K CTOPOHAM TPEYToJIbHUKA MIEPEeceKaloTcs B
OJIHOM TOYKE.

Bnagerp  moHATHEM ~— KacaTeabHOM K OKPYKHOCTH,  IOJb30BaTbCsl  TEOPEMOW O
NEPIEHIUKYJIIPHOCTU KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

[Tosp30BaTbCs MPOCTEUIIMMH T€OMETPUUYECKUMHU HEPABEHCTBAMM, IIOHUMATh UX MPAKTHUECKUN
CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE IIOCTPOCHUS C TOMOIIBIO LUPKYJIS U JIMHEHKHU.
[IpenmMeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOT0 Kypca K KOHIy oO0ydeHus B 8 Kiacce.
PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTBI, IOJb30BaThCs HX
CBOICTBaMHM IIpU PELIEHUH FEOMETPUUECKUX 3a]au.

[IpuMmeHATH CBOWMCTBA TOYKM IIEPECEUEHUS MEOUaH TpPEyroJbHMKa (LEHTpa Macc)
B PEILLIEHUY 3a7au.

Brnagers  nossTMEM — CcpeqHEl  JIMHMM  TPEYrOJIbHMKAa W Tpanelud, IPHUMEHATH
UX CBOWCTBAa IIpM pEHIEHMH reomeTpudeckux 3anad. Ilomws3oBarbess Teopemon darneca
U TEOPEMOH O MPOIMOPLHUOHAIBHBIX OTPE3KaxX, MPUMEHSTh UX Ui PEIlIeHUs] IPaKTHUECKUX 3a/1a4.
[TpuMeHsTh NpU3HAKU OI00US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUYECKUX 3a/4a4.



[Tonmp3oBatbes Teopemoii [ludaropa mais pemieHUsT TEOMETPUUYCCKUX W MPAKTUYCCKUX 3ajad.
CtpouTh MaTeMaTHYECKYIO MOJEIb B IPAKTUYECKHUX 3a]1a4aX, CAMOCTOSITENILHO JI€]aTh YEPTEX U
HaXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Brnagers noHATHSIMM < CHHYCA, KOCHHYCa M TaHI€HCa OCTPOro YIVIa HPSIMOYTOJBHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMU NOHATUSIMHU JUIsl PEIIEHUS IPAKTUUECKUX 3ajau.
Bbruucnate (pa3auuHbIMU CIIOCOOAMH) IUIOIIAAb TPEYrOJbHHMKA M IUIOIAJM MHOTOYTOJIBHBIX
¢buryp (mosb3ysich, rae HeoOXOAUMO, KaIbKyJasATOpoM). IIpuMeHATh mosyueHHBIE yYMEHHS B
IIPAKTUYECKUX 3a7a4ax.

Brnaners NOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOIO YIUIA, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriaax  Mexay — XopaaMu  (CeKylIMMH) W yINIe  MEeXAYy  KacaTelbHOMU
Y XOPJI0i MPHU pelIEeHUH T€OMETPUUYECKUX 3aa4.

Brnagerb 1NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHHKA, IPUMEHSITh CBOICTBA ONMCAHHOIO
YeThIPEXYTOJbHUKA IIPU PELICHUN 3a]1a4.

[IpyuMeHATh MOJIy4YCHHBIE 3HAHMS HA IPAKTHKE — CTPOMTh MAaTEMATHYECKUE MOJAEIH Ul 3a7ad
peasbHOM KU3HU U IMPOBOJUTH COOTBETCTBYIOLIME BBIUUCIEHHS C MPUMEHEHHEM MOA00US U
TPUTOHOMETPUH (T10JIB3YSCh, /1€ HEOOXOIUMO, KAJIbKYJIATOPOM).

[TpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yueOHOI0 Kypca K KOHIly o0yueHHs B 9 kiacce.
3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOIUTH C MX MOMOIIBIO Pa3IUYHbIE
AJIEMEHTHI TMPSMOYIOJIBHOIO TPEYroJbHUKA («PEUIEHHE MPSIMOYIOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ noMOLIbI0 KaIbKYJIATOPA) IIMHBL U YIJIBI 1711 HETAOIMYHBIX 3HAYEHUH.
[Tonp3oBaTbest GOpMyIaMu TMPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM IS
HaXO0XIEHUs COOTHOLLIEHUH MEKy TPUTOHOMETPUUECKUMHU BETMUYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Il HAaXO)KJIEHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pEIIEHUE TPEYroJbHUKOBY), MPUMEHATh UX IPH PELICHUH I'€OMETPHUUYECKUX
3aj1ad.

Brnaners mnonstusMu mpeoOpa3oBaHus NOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB I0J00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU O100MS TPOU3BOJIBHBIX (DPUTYP, YMETh BBIYUCIIATH JJIUHBI U
HaXOJUTh YIJbl Y MoJ00HBIX uryp. IIpuMeHaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladax.
YMeTh NpUBOIAUTH IPUMEPHI TOA0OHBIX PUTYp B OKPYKAIOIIEM MUPE.

[Tonb30BaTbcs TeOpeMaMH O TPOU3BEACHUH OTPE3KOB XOpPJ, O IMPOU3BEACHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpAaMH, TOHUMATh UX T€OMETPUUECKUI U (PU3MUECKHI CMBICH, TPUMEHATh X
B PELICHUU TeOMEeTpUYecKMX M (usnyeckux 3anad. IIpuMeHATH cKadsipHOE MpPOU3BEACHUE
BEKTOPOB Il HAXOXKACHUS JUIMH U YIJIOB.

[Tonb30BaThCs METOIOM KOOPJAUHAT HA IMJIOCKOCTH, IPUMEHSTh €r0 B PEILIEHUU F€OMETPUUYECKUX
U TIPAKTUYECKUX 3a/1a4.

Brnagerb MOHATHSAMHM TNPaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY)KHOCTH, JJIMHBI JyTU
OKPYKHOCTHM M pPaJMaHHOW Mepbl yIja, yMEeTh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4YacTew.
[TpyMEHATH NOIy4EeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (MM UEHTPBI) CUMMETpUH (GUTYp, NPUMEHSATh JABMXKEHHUS IUIOCKOCTH B
IPOCTEHIINX CITydasx.

[TpyMeHsTh MOTy4YEHHBIE 3HAHMS HA MPAKTUKE — CTPOMTh MaTEMAaTHUYECKUE MOJAEIH JUId 3adad
peasibHOM U3HU U TPOBOJMUTH COOTBETCTBYIOLIME BBIYMCICHHUS C MPUMEHEHUEM IMOA00uS U
TPUTOHOMETPUUECKUX PYHKIMH (ITOJIb3YACH, T HEOOXOAUMO, KATbKYISITOPOM).

Pabouas nporpamma ydeOHoro kypca «BeposTHOCTB U cTaTucTuka» B 7-9 kiiaccax
ITosicHuTENBHASA 3aIUCKA.



[enp u3ydyeHus Kypcea:

chopmupoBaTh y 00ydamomuxcs (YHKIMOHAIBHYIO I'PaMOTHOCTb, BKIIOYAIOIIYI0 B ceOs B
Ka4eCcTBE HEOTHEMJIEMOW COCTABISIONICH YMEHHE BOCIIPHHUMATh U KPUTHUYECKH aHAIM3UPOBATh
UH(OPMALIMIO, TPEACTABICHHYIO B Pa3NUYHBIX (hopMax, NOHUMATh BEPOSATHOCTHBIA XapakTep
MHOTHX pPEaJbHBIX IPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOAMUTH MPOCTEUIINE BEPOSTHOCTHBIC
pacuéThl.

MO3HAKOMHUTh C OCHOBHBIMU MpUHIMIAMHU cOoOpa, aHaiM3a U TNPEJCTaBICHUS AAHHBIX U3
pa3ianuHbIX cdep KU3HU 00LIecTBa U rOCy1apcTBa.

U3YYUTh OCHOBBI KOMOMHATOPUKHU JUIsl Pa3BUTHS HABBIKOB OpraHu3aluu nepedopa u mojcuéra
Y1CiIa BAPUAHTOB, B TOM YHUCIIE, B IPUKIAHBIX 33adax.

MO3HAKOMHUTH C OCHOBAMHU TE€OpUHU TpadoB AN CO3JaHHUA MATeMaTHYecKOro (yHIamMeHTta s
¢dopMHpOBaHUS KOMIIETEHIIUI B 00J1aCTH HHPOPMATUKU U HU(POBBIX TEXHOIOTUH.

00OraTUTh MpPEJCTABICHUS OOYUYAIOMIMXCS O COBPEMEHHOW KapTHHE MHpa M METOJaX €ro
uccienoBanus, cGopMHUpOBaTh MOHMMAHHUE POJIM CTAaTHUCTUKH KaK HCTOYHUKA COIMAIBHO
3HaYUMON MH(OPMALIUU U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTcTBUY € JaHHBIMU LEISIMHU B CTPYKTYpe IMporpaMMbl yueOHoro kypca «BeposTHOCTb 1
CTaTHCTHUKA» OCHOBHOrO OOIIero oO0pa3oBaHUsl BBIACICHBI CIEAYIOUIME COJAepKaTeIbHO-
merognyeckne  nuHUH:  «[IpencraBnenne  mAaHHBIX M ONMMCATENbHAs  CTATHCTUKAY,
«BepoarHocThy, «DneMeHTb KOMOMHATOPHUKIY, «BBeneHne B Teopuio rpagoBy.

Taxke B pamMkKax yd4eOHOro Kypca OCYIIECTBIISICTCS ~ 3HAKOMCTBO  OOYYaroIIuXcs
C MHOXXECTBAMH M OCHOBHBIMH OIEpPAIIUSMH HaJ MHOXECTBAMH, PACCMATPHUBAIOTCS MPHUMEPHI
NPUMEHEHHUS JUIS PELIeHHs 3a/1a4, a TAaK)Ke MCIOJIb30BAHUA B IPYTUX MAaTEeMaTUYECKUX KypcaxX H
yueOHBIX TpeaMeTaXx.

B 7-9 KJlaccax u3ydaercs Kypc «BeposTHOCTB u CTaTHUCTUKAY,
B KOTOpBIM BXo#saT pasnensl: «[IpeicraBieHue MaHHBIX M ONUCATENbHAs CTaTHCTHUKAY,
«BeposTHOCTBY, «IJeMEeHThl KOMOMHATOPUKINY, «BBenenue B Teopuo rpadony.

OOmee 4YMCIIO YacoB, PEKOMEHIOBAHHBIX JUISI M3y4eHHS Y4eOHOro Kypca «BeposTHOCTh H
cratuctukay, — 102 waca: B 7 wmacce — 34 waca (1 wac B Hedemwo),
B 8 kiacce — 34 yaca (1 yac B Hezeno), B 9 kiacce — 34 vaca (1 gac B Henenio).

Coneprxkanne o0yueHus B 7 Kiiacce.

[IpencraBienue JaHHBIX B BUJAE TaONUII, AUAarpaMM, rpadukoB. 3amodHeHne TaOlull, YTeHHe U
MOCTPOCHUE JuarpamMm (CTOIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHne rpadukoB peaabHbIX
nporeccoB. V3Bieuenne wuHGOpManuMM U3 JuarpaMM M TaONMIl, HCHOJb30BaHHE U
WHTEPIpETAINS JTaHHBIX.

OnucarenpHas CTAaTUCTUKA: CpenHee apudMeTHdeckoe, MeIuaHa, pa3Max, HauOoJbIIee WU
HaMMEHbIIIee 3HAaYEeHUsT Ha0opa YMCIIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYHBOCTH.
CrnyyaliHplii SKCIIEpUMEHT (ONBIT) U ciydaiiHoe coOwiThe. BepositHocTh M wacroTta. Poib
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie U B oOmecTBe. MoHeTa U
UrpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepmuHbL. Yuciao pébep M cymMMapHas CTENEHb BEPIIMH.
[IpencraBienue o cBszHoctu rpada. Llenu u nukisl. [Tyt B rpadax. O6xox rpada (sitnepon
nyth). [IpencraBnenue o6 opueHTupoBaHHOM rpade. Pemenne 3agay ¢ momopto rpagos.
Coneprkanne o0yueHus B 8 Kiiacce.

[IpencraBieHne faHHBIX B BUJE TAOIUII, JHAarpaMm, rpaduKoB.

MHOXeCTBO, O3JEMEHT MHOXECTBa, MOAMHOXecTBo. Omepanmuu HaJg  MHOXECTBAMU:
o0beMHEeHNe, TepecedeHue, pgonoidHeHne. CBOMCTBa omepanuii  Hajg MHOXXECTBAMU:



IIEPEMECTUTENIBHOE,  COYETATECNIBHOE, PACHPENEIUTENIBHOE, BKIOYeHus. Mcnosb3oBaHue
rpau4ecKoro MpeicTaBICHUs] MHOKECTB Ul ONMCAHMs PeajbHBIX MPOIECCOB U SIBICHUH, pU
pelIeHny 3aau.

W3mepenue paccenBaHus JaHHBIX. JlMcTiepcHs U CTaHJAPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB.
Jnarpamma paccenBaHusl.

DJleMeHTapHbIe COOBITUS ClydaiHOTo ombiTa. CiydaiiHble COOBITHSA. BeposTHOCTH COOBITHI.
OnbITEl C PAaBHOBO3MOYKHBIMHU 3JIEMEHTapHBIMU COOBITHAMU. CitydaiiHblii BBIOOpP. CBsI3b MEXAY
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JTOCTOBEPHBIMU COOBITHSIMU B IIPUPO/IE, OOIIECTBE U HAYKeE.
JepeBo. CBoMCTBa 1€PEBLEB: €IMHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCAYEH BEPLIMHBI, CBA3b
MEXy YUCIOM BepIInH U yuciaoM pédep. [IpaBuno ymHoxkenus. Pemenue 3aaad ¢ moMouibo
rpados.

[TpotuBononoxuble coObiTusa. Juarpamma Oitepa. OObennHEHHE U TEPECEUCHUE COOBITHM.
HecoBmecTHble coObITHs. POpMyIIa CI0KEHUSI BEPOSTHOCTEH. Y ClIOBHAsE BEpOSTHOCTB. [IpaBuiio
yMHOXeHus. HezaBucumsie coObitust. IlpencraBnenue sxcnepumenTta B Buje AepeBa. Perienue
3aJa4 Ha HaXO0XJIEHHUE BEPOSTHOCTEN C MMOMOIIBIO JEPEBA CIIy4allHOrO SKCIIEPUMEHTA, AUarpamMmm
Diinepa.

Copepxanue o0y4yeHus B 9 kiacce.

[IpencraBieHue JaHHBIX B BUJIE TAaOJIUL, AUarpaMM, TpaduKOB, HHTEpIIpeTalus JaHHbIX. UTeHue
¥ TIOCTPOCHHUE TAOIUI], THarpaMm, rpa)uKoB 10 peaTbHBIM JaHHBIM.

[TepecranoBku u (akropuan. Coueranus u yucio coueranuii. TpeyronpHuk [lackans. Pemenue
3a/1a4 C UCIOJIb30BAHNEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTb. CirydaiiHbli BEIOOP TOUKU U3 (DUTYpPBI HA IIIOCKOCTH, U3 OTpE3Ka
U U3 IYTH OKPYKHOCTH.

Hcneitanue. Yenex u Heynada. Cepust ucnbIiTaHuid 1o nepBoro ycnexa. Cepus UCHBITaHUR
bepuymiu. BepositHocT coObITHI B cepun ucnblTanuid bepHymu.

CrnyuailHas BeIMYMHA M PpaCHpElEICHHE BEpOSATHOCTEH. MaTeMaTuyeckoe OXUAAHUE WU
mucnepcus. [IpruMepsl MaTeMaTH4eCKOro OXHAaHUS KaK TEOPETHYECKOIO CPEIHEro 3HaueHUus
BEIMYMHBI. MaTemMaTtnyeckoe OKuJaHUe U JUCIEePCUsl CIy4yallHOM BEIMUYMHBI «UUCIIO YCIIEXOB B
CEpHUH UCIBITAHUN bepHym».

[TonsiTe o 3akoHe OosplmMX yucen. VM3mepeHue BeposATHOCTEH ¢ MOMOIIBI0 YacToT. Ponb u
3Ha4YeHHE 3aKOHA OOJIBIINX YHCE B IPUPOJE U OOLIECTBE.

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbl yueOHOT0 Kypca «BeposiTHOCTb U CTaTUCTHKAY.
[TpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPaMMbl yUeOHOI0 Kypca K KOHIy o0y4eHHs B 7 Kiacce.
YuraTth HHGOpPMALNIO, IPE/ICTABIEHHYIO B Ta0JIUIaX, Ha AUarpaMMmax, MpeJcTaBisATh JaHHbIE B
BUJE TaOJIML, CTPOUTH JUarpaMMmbl (CTOJIOMKOBbIE (CTONOYATHIE) W KPYrOBBIE) IO MaccHBam
3HA4YCHU.

OnucelBaTh U MHTEPIPETUPOBATH pealbHbIE YMCIIOBBIE JIaHHBIE, MPEACTABICHHbBIE B TAaOIMIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp3oBaTh Uil  ONWCAHWS  JAaHHBIX  CTaTUCTUYECKUE  XApAaKTEPUCTUKH:  CpEIHEe
apupmMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHbIIIee 3HAUEeHUs, pa3Max.

Hmetpb mpencTaBiieHHe O cIy4aliHOM M3MEHYMBOCTH Ha MpUMepax ILeH, GU3NUYECKUX BEIUYHH,
AQHTPONIOMETPUYECKUX JAHHBIX, UMETH NPEACTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.
[IpenmMeTHBIE pe3yabTaThl OCBOEHUS POrpaMMBbl yueOHOTO Kypca K KOHIy oOydeHus B 8 Kiacce.
W3Bnekats U mpeoOpa3oBbIBaTh MH(OpMaIMIO, IPEICTaBICHHYI0 B BHJE TaOJUII, JuUarpamw,
rpaduKOB, MPEACTABIAThH JAHHBIC B BUJI€ TaOIHII, TUarpamMm, rpad)uKoB.



OnucelBaTh NaHHBIE C MOMOINBIO CTATHUCTUYECKUX II0KA3aTeNC: CPEJHUX 3HAYCHHUH U MeEp
paccenBaHusl (pa3Max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUN M YacTOTHI COOBITHUH, B TOM YHUCIIE IO pe3ysbTaraM
U3MEPEHUI 1 HAOIIOICHUH.

Haxoaute BEpOSTHOCTH CIy4alHBIX COOBITHH B ONBITaX, 3Has BEPOSITHOCTU AJIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.
Hcnonb3oBate rpaduueckre MoJeNu: AEPeBO CIydyailHOro 3KCIepUMEHTa, AuarpaMmsl Diliepa,
YHUCJIOBAs IPSAMas.

OnepupoBaTb MOHATUSAMHU: MHOXKECTBO, IIOJAMHOXKECTBO, BBIIIOJIHATH  ONEpPAllMA  Hal
MHOXECTBaMU: O0BEIMHEHHUE, MepeceueHue, IOMOTHEHHE, TePEUUCIIATh 3JIEMEHThl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBate rpaduyeckoe MpeCcTaBICHUEe MHOXKECTB U CBS3€H MEXKIY HUMHU JUIsl ONHCAHHS
IPOIIECCOB U SIBJICHUH, B TOM 4YHCJE MPH PEIICHUH 33a1ad U3 APYrHX y4eOHBIX NMPEIMETOB U
KYPCOB.

[TpenmeTrHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yueOHOTO Kypca K KOHILy oOy4yeHHs B 9 kiacce.
N3BnekaTth U npeoOpa3oBbIBaTh MH(DOPMALUIO, MPEJICTABICHHYIO B Pa3IMYHbIX MCTOYHHMKAX B
Buje Tabnuu, auarpamm, rpaduKoB, MPEACTAaBIATh JaHHbBIE B BHMJE TaONUL, IUarpamu,
rpaduKoB.

Pemate 3amaum OpraHM30BaHHBIM NEpeOOPOM BAPHAHTOB, a TAaKKe C MCIIOJIb30BaHUEM
KOMOMHATOPHBIX MIPaBWJI U METOJOB.

Hcnonp3oBaTh  omMcareNbHbIE  XapaKTEPUCTUKU  JUIsI  MAacCMBOB  YMCJIOBBIX  JIAHHBIX,
B TOM YMCJIE CPEJHUE 3HAYECHUS U MEPBI paCCEUBaHUS.

HaxonuTh 4acTOTHl 3HAU€HUM M YacCTOThl COOBITUS, B TOM 4YHCJE IOJIb3YSCh pe3yJbTaTaMu
IPOBEIEHHBIX U3MEPEHUN U HAOJIIOJCHUH.

HaxonuTh BEpOSTHOCTH CiIydallHBIX COOBITHI B M3yYEHHBIX OINbBITaX, B TOM YMCJIE B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMM, B CEpUSAX MCIIBITAHUI 10 MEPBOro ycrexa, B
cepusix ucnblTaHni bepHyIun.

NmeTs mpeacTaBiieHUE O CIIy4allHOM BEJIMYMHE U O PACHPEICIICHUU BEPOSTHOCTEM.

HNmeTs mnpencTaBieHHe O 3aKOHE OONBIIMX YHCENT KaKk O MPOSIBICHUHM 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHMCE B IPUPOJE U OOLIECTBE.
TEMATHUYECKOE INTAHUPOBAHUE

MATEMATHKA. 5 KIIACC

Ne ||HammenoBanue KonnuecTBo yacos ONeKTPOHHbIE (undpossie)

I/I|[pa3nenoB ¥ TeM|[Bcero KonTponsHsie |[[IpakTideckue 00pa3oBaTeNbHbIE PECYPCHI
HpOTpaMMBI paboThI paboThI

1 |[HarypanbHbie 6 [[BubnmoTexa HOK
yucia. JledcTBus ¢ https://m.edsoo.ru/7f4131ce]]
HaTypaJbHBIMHU
qHCIIaMHU

2 |HarmsgHas 12 1 2 [[BubnmoTeka HOK
reomerpus. JluHum https://m.edsoo.ru/7f4131ce]]
Ha TJIOCKOCTH

3 |[HarypambHble 37 5 [[BubnmoTeka HOK
yucia. JledcTBus ¢ https://m.edsoo.ru/7f4131ce]]



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

Ne ||HaumenoBanue KonnyecTBo acos DIIeKTPOHHBIE (tmudposbie)
I/m|[pa3nenoB ¥ TeM|[Bcero KontpossHsie |[[Ipaktideckue o0Opa3oBaTesibHbIE PECYPCHI
HpoTrpaMMBI paboThI paboTHI
HATypaJIbHBIMU
qHCIIaMU
4 |Harnsgaas 10 1 1 [[BubnmoTeka HOK
TCOMETPHSL. https://m.edsoo.ru/7f4131ce]]
MHOroyrojasHUKU
5 |[Harnmsannas 9 1 1 [[bubnuoTeka HOK
reomerpus. Tema u https://m.edsoo.ru/7f4131ce]]
burypsl B
MIPOCTPAHCTBE
6 ||OOBIKHOBEHHBIE 48 2 [[bubnuoTeka HOK
apoou https://m.edsoo.ru/7f4131ce]]
7 |decsatuanbie npodu |38 3 [[PubnuoTeka HOK
https://m.edsoo.ru/7f4131ce]]
8 |IToBTOpeHue u||10 1 [[bubnuoTeka HOK
00001eHne https://m.edsoo.ru/7f4131ce]]
OBILEE 170 |14 4
KOJIMYECTBO
UACOB 1o
[TPOTPAMME
MATEMATUKA. 6 KIIACC
Ne |[HammenoBanue KonnuecTBo yacos DOnekTpoHHble (LG POBEIE)
/0 |pasfaenoB M TeM|[Bcero Kontposshsie|[Ipaktideckue 00pazoBaTeNbHbIE PECYPCHI
HpOrpaMMBl paboThI paboThI
1 |Harypanbuslie unucna |30 2 [[bubnuoTeka [HOK
https://m.edsoo.ru/7f414736]]
2 Harnsagnas 7 [[BubmnoTeka HOK
reometpus. [IpsMbie https://m.edsoo.ru/7f414736]]
Ha TUIOCKOCTH
3 ||dpobu 32 3 1 [[bubnuoTeka [HOK
https://m.edso0.ru/7f414736]]
4  |Harmsgaas 6 1 [[BuGmmoTeka IHOK
TeOMETpHS. https://m.edso0.ru/7f414736]]
Cummerpus
5  |[Beipaxenus c|l6 1 [[BubmuoTeka [HOK
OykBamu https://m.edso0.ru/7f414736]]
6 |Hamrsamaas 14 1 1 [[BubmuoTeka [HOK



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

Ne  ||HaumenoBanue KonnyecTBo acos OnekTpoHHbIe  (LU(POBEIE)

/0 |pasfaenoB M TeM|[Bcero Kontponshsie|[Ipaktiyeckue 00pazoBaTebHBIE PECYPCHI
HporpaMMBI paboThI paboThI
reoMeTpusi. Durypsi https://m.edsoo.ru/7f414736]]
Ha IJIOCKOCTH

7  |[onoxwurenvubie  u||40 3 [[PubnmoTeka L[HOK
OTPHIIATEIIbHBIC https://m.edsoo.ru/7f414736]]
qrcia

8 |[IpencraBneHue 6 1 [[PubnmoTeka L[HOK
JTAHHBIX https://m.edsoo.ru/7f414736]]

9 |Harmsmuas 9 1 1 [[PubnmoTeka [HOK
reoMeTpusi. Durypsi https://m.edsoo.ru/7f414736]]
B IIPOCTPAHCTBE

10 |[ToBTOpeHwme, 20 1 [[BuGnmoTeka [HOK
00o01eHue, https://m.edsoo.ru/7f414736]]
CUCTEMAaTH3AIIHS

OBUIEE KOJIMYECTBO|170 |12 5

YACOB 10

[TPOI'PAMME

AJITEBPA. 7 KITACC

Ne  [HaumeHnoBanue KosmdectBo yacoB OnektponHbie  (uudpoOBHIC)

/T |pa3fenoB U TeM|Beero e — 00pa3oBaTeNbHbIC PECYPCHI
IpOrpaMMBl paboThI paboThI

1 |Ywucna u||25 2 [[BuGnmoTexa [HOK
BBIYUCIICHHUSI. https://m.edsoo0.ru/7f415b90]]
PanmonansHbIe
qrcia

2 AnreOpanueckue 27 2 [[BubmnoTeka HOK
BBIPOKCHUS https://m.edsoo0.ru/7f415b90]]

3  |[YpaBHeHus u||20 2 [[BubmnoTeka HOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b901]]

4 |[Koopaunatsl n|[24 1 2 [[BubnmuoTeka [HOK
rpaduky. OyHKIHH https://m.edsoo0.ru/7f415b90]]

5 |[[loBTOpeHue u||6 1 [[BubmuoTeka [HOK
06001eHnEe https://m.edsoo.ru/7f415b90]]

OBIIEE KOJIMYECTBO|102 |8 2

YACOB 1o

I[TPOI'PAMME

AJITEBPA. 8 KITACC



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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Ne  ||HaumeHoBaHme KonnyecTBo acos OnekTpoHHbIe  (LU(POBEIE)

/0 |pa3nenoB W Te€M|[Bcero Kontponshsie|[Ipaktiyeckue o0Opa3oBaTeNbHbIE PECYPCHI
HpOrpaMMbl paboTHI paboTHI
Uucna u||’ 1 [[BubmuoTeka [HOK

| |perivcieHm https://m.edsoo.ru/7f417af8]]
Crenenb C UeNBIM
MoKazaTeyieM

2 ||AnreOpandeckue 15 1 [[BubmuoTeka [HOK
BBIPAKCHUSI. https://m.edsoo.ru/7f417af8]]
Anrebpanyeckas
Ipo0b

4 ||AnrebGpanueckue 5 1 [[BubmuoTeka LHOK
BBIpa)KEHUS. https://m.edsoo.ru/7f417af8]]
KBangpaTubiit
TpEXUIICH

5 |[VpaBHeHuUs u(|15 1 [[bubnuoTeka [HOK
HEPABEHCTBA. https://m.edsoo.ru/7f417af8]]
KBanpaTtHbie
YpaBHECHUS

6 |[YpaBHEHHS u(|13 1 [[bubnuoTeka [HOK
HEPABEHCTBA. https://m.edsoo.ru/7f417af8]]
Cucrtembl ypaBHEHUT

7  |[YpaBHECHHS u|(12 1 1 [[bubnuoTeka [HOK
HEPABEHCTBA. https://m.edsoo.ru/7f417af8]]
HepasencrtBa

8 | ®ynkuuu. OcHOBHEBIE|S [[BubmunoTeka [HOK
TIOHSATHUS https://m.edsoo.ru/7f417af8]]

9 | ®ynkiuu. Yucnoseie|9 1 1 [[BubmnoTeka HOK
byHKIMH https://m.edsoo.ru/7f417af8]]

10 |IloBTOpenue |6 1 [[BubmuoTeka HOK
00o0rIeHne https://m.edsoo.ru/7f417af8]]

OBILIEE KOJIMYECTBO|102 |8 3

JYACOB
I[TPOT'PAMME

I10

AJIT'EBPA. 9 KITACC

Ne  ||HanmenoBanue KonnuecTBo yacos OnexkTpoHHble (1 POBBIE)

n/n |pasfaenoB U TeM|[Bcero KonTpomsasre|[IpakTiyeckue 00pa3zoBaTeNbHBIC PECYPCHI
[pOrpaMMel paboThI paboThI

1 |Ywucna u|9 1 [[bubnuoTeka [HOK
BBIUUCIICHHSL. https://m.edsoo.ru/7f419d08]]



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
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https://m.edsoo.ru/7f417af8
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Ne  ||HanmenoBanme KonnyecTBo yacos DnekTpoHHble (UG POBHIC)

n/n |pasfaenoB UM TeM|[Bcero Kontpornshsie|[IpakTiyeckue o0Opa3oBaTesibHbIE PECYPCHI
HporpaMMBI paboThI paboThI
JleicTBUTENbHBIE
qrcia

2 | YpaBHeHHS n||14 1 [[BubnmoTeka HOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08]]
YpaBHEHUsI ¢ OJHOU
IEPEMEHHOMN

3  ||[YpaBueHus n||14 1 1 [[BubnmoTeka [HOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08]]
CucreMbl ypaBHEHHI

4 |[YpaBHeHUA u||16 1 1 [[BubnmoTeka HOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08]]
Hepagencrtpa

S5 ||®yHKIUU 16 1 1 [[BubnmoTeka [HOK

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

6 |Yucnobie 15 1 [[PubnuoTeka [HOK
OCJICIOBATEIbHOCTH https://m.edsoo.ru/7f419d08]]

7 |IloBTOpeHue, 18 1 [[BubnmoTeka [HOK
00o01eHue, https://m.edsoo.ru/7f419d08]]
CUCTEMAaTH3AIIHS
3HaHUI

OBIIEE KOJIMYECTBO|102 |7 3

UACOB 110

[TPOTPAMME

'EOMETPUSL. 7 KITACC

Ne |[HammeHoBaHue KonnuecTBo yacos OnexTpoHHbIe  (LHU(POBHIC)

/11 [pa3fenoB ¥ TeM|Beero KonrponsHbre|[IpakTiteckue o0Opa3oBaTenbHbIE PECYPCHI
IpOrpaMMBl paboThI paboThI

1 |[[Ipocreitmue 14 2 [[PubGmnoTeka [HOK
TeOMETPHUYUCCKUE https://m.edsoo.ru/7f415e2e]]
burypst u ux
cBolicTBa. M3mepenue
TCOMETPHUYECKUX
BEJTMYNH

2 |[TpeyroiabHUKH 22 1 1 [[bubnmroTeka I[HOK

https://m.edsoo.ru/7f415e2e]]

3 |[[TapannenbHbie 14 1 1 [[buOaunoTeka [HOK
npsMble, CyMMa yrioB https://m.edsoo.ru/7f415e2e]]
TPEYroJbHUKA



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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Neo ||HanmenoBanme KonnyecTBo acos OnekTpoHHble  (IU(POBHIE)

/T ||pa3aenoB ¥ TeM|Beero Kontponshsie|[Ipaktiyeckue o0Opa3oBaTesibHbIE PECYPCHI
[porpaMMel paboThI paboThI

4  ||OkpyxHOCTh U Kpyr.|14 1 1 [[bubnuoTeka [HOK
['eomerpuueckue https://m.edsoo.ru/7f415e2e]]
MOCTPOCHHUS

5 |[IToBTOpeHwue, 4 1 [[bubnuoTeka [HOK
000011IeHNE 3HAHUIT https://m.edsoo.ru/7f415e2e]]

OBIIEE KOJIMYECTBO||68 4 )

UACOB 1O

[TPOT'PAMME

'EOMETPHAL. 8 KITACC

Ne ||HaumenoBanue KomnundectBo uacos OnexTpoHHble  (UU(POBbHIE)

n/n|pasaenoB ¥ TeM|[Beero KonTtpombHele ||[IpakTieckue o0pa3oBaTeNbHbIE PECYPCHI
HpOrpaMMbl PaboThI pPaboTHI

1 |YerbipéxyrompHuku (|12 1 1 [[BubnmoTeka [HOK

https://m.edsoo.ru/7f417e18]]

2 |[Teopema @aiyeca wu|15 1 1 [[bubOanoTeka LHOK
Teopema 0 https://m.edsoo.ru/7f417e18]]
MPOMOPLUOHATIBHBIX
OTpe3Kax, MOJ00HBIE
TPEYrOJIbHUKU

3 |[Lnomans. 14 1 1 [[PubmunoTeka HOK
Haxoxnenue https://m.edsoo.ru/7f417e18]]
Iomanen
TPEYrOJIHHUKOB u
MHOTOYTOJTBHBIX
duryp. [Tmomanu
NoJI00HBIX (uUryp

4 |Teopema ITucdaropa u||10 1 [[PubmuoTeka [HOK
Havaya https://m.edsoo.ru/7f417e18]]
TPUTOHOMETPHH

5 |[Vrasl B okpyxHOCTH.|13 1 1 [[PubmuoTeka [HOK
Brincanubie u https://m.edsoo.ru/7f417e18]]
OTIFICAHHBIE
YETBIPEX yTOJIbHUKH.
Kacarenbnbie K
OKPYKHOCTH.
Kacanue
OKPYKHOCTEU

6 |IloBTOpenue, 4 1 [[bubGanoTeka [HOK
0000111eHIE 3HAHUI https://m.edsoo.ru/7f417e18]]



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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Neo |[HammenoBanue KomnuecTBo yacos OnekTpoHHble  (1U(POBHIC)

n/n|pasaenoB ¥ TeM|[Beero KonTponshete ||[[IpakTiyeckye o0Opa3oBaTesibHbIE PECYPCHI
[porpaMMel paboTHI paboThI

OBIIEE KOJIMYECTBO|68 6 4

UACOB 1o

[TPOT'PAMME

'EOMETPHAL. 9 KITACC

Ne ||[HaumeHnoBanue KonnuectBo yacos OnektpoHHbIe  (1IU(DPOBBIC)

1/ |pa3fenoB M Te€M|[Bcero Kontponsasie|[Ipaktiyeckue o0pa3oBaTesibHbIE PECYPCHI
HPOrpaMMbl paboTHI paboTHI

1 | Tpuronomerpusi. 16 1 1 [[BubnmoTeka [HOK
TeopeMbl KOCHHYCOB https://m.edsoo.ru/7f41al2c]]
U cuHycoB. Perienue
TPEYrOJIbHUKOB

2 |[IpeoOpazoBaHue 10 1 [[bubnuoTeka [HOK
0100HSI. https://m.edsoo.ru/7f41al2c]]
MeTtpuueckue
COOTHOIIICHUS B
OKPYKHOCTH

3 |[BekTopsr 12 1 1 [[bubnuoTeka [HOK

https://m.edsoo.ru/7f41al2c]]

4 ||lekapTOBBI 9 1 [[bubnuoTeka [HOK
KOOPIHUHATHI Ha https://m.edsoo.ru/7f41al2c]]
TUIOCKOCTH

5 |[IpaBunbHbIE 8 1 [[bubnuoTeka [HOK
MHOTOYTOJIbHUKH. https://m.edsoo.ru/7f41al2c]]
JnHa OKpYXHOCTH H
TUTOIIAb Kpyra.
Brruncienue
II0IAAe

6 ||/IBMokeHHS MIOCKOCTH (|6 [[BubnmoTexa [HOK

https://m.edsoo.ru/7f41al2c]]

7  |lloBTOpeHwme, 7 2 [[PubmuoTeka [HOK
0bo0r1eHue, https://m.edsoo.ru/7f41al2c]]
CUCTEMAaTH3aIIH
3HaAHUU

OBIIIEE KOJIMYECTBO||68 6 3

YACOB 1o

[TPOTPAMME

BeposATHOCTH U craTucTtuka. 7 KIIACC



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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No
/o

Haumenosanue

KonnuecTtBO yacoB

DnekTpoHHble (UG POBHIC)

pasienoB M TeM(Beero|[Kontponbhsie|[Ipaktuueckue o0pazoBaTesbHbIC PECyPChI
[porpaMMel paboThI paboTHI

1 [IpencraBienue 7 2 [[BubnmoTeka HOK
JTAHHBIX https://m.edsoo.ru/7f415fdc]]

2 OnucarenpHast 8 1 [[BubnmoTeka [HOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc]]

3  |Cnyuaitnas 6 1 [[bubmmoTeka L[HOK
U3MEHYNBOCTh https://m.edsoo.ru/7f415fdc]]

4  |Beemenue B Teopumo||/4 [[PubnnoTeka LHOK
rpadoB https://m.edsoo.ru/7f415fdc]]

5 ||BeposTHOCTH u|/4 1 [[PubmnoTeka LHOK
Y4acToTa CIy4aiiHOrO https://m.edsoo.ru/7f415fdc]]
coObITHS

6 ||O6o6menue, 5 2 [[bubnuoTeka [HOK
CHUCTEMaTH3aIIHs https://m.edsoo.ru/7f415fdc]]
3HAHUI

OBIIEE KOJIMYECTBO|34 2 5

UACOB 1o

[TPOTPAMME

BEepOsATHOCTH U cratucTtuka. 8 KIIACC

Ne  |[HaumeHnoBanue KonnyectBo yacoB OnekTpoHHble  (UPPOBBIC)

n/n |pasaenoB M TeM|[Beero Kontporsasie|[Ipaktideckue o0pa3oBaTenbHbIE PECYPCHI
[porpaMMel pPaboTHI pPaboTHI

1 [ToBTOpenue kypca 7|4 [[BubnmoTeka [HOK
KJacca https://m.edsoo.ru/7f417fb2]]

2 OmnmcarenpHast 4 [[BubnmoTexa [HOK
CTaTUCTHKA. https://m.edsoo.ru/7f417fb2]]
PaccenBanne TaHHBIX

3  |MHoOXxecTBa 4 [[PubmuoTeka [HOK

https://m.edsoo.ru/7f417fb2]]

4  ||BeposiTHOCTH 6 1 [[BubnmoTexa [HOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2]]

5 Beenenue B Teopuro|4 [[PubmuoTeka HOK
rpadoB https://m.edsoo.ru/7f417fh2]]

6 Crnyuaitabie coObiTus ||8 [[bubOaunoTeka [HOK

https://m.edsoo.ru/7f417fb2]]

7 ||O6o6meHMe, 4 2 [[bubnuoTeka [HOK

CUCTEMAaTU3aIIH https://m.edsoo.ru/7f417fb2]]

3HAHUU
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Ne  ||HammeHoBaHUME KomuuecTBo yacos DnekTpoHHble (UG POBHIC)

n/n |pasgenoB M TeM|[Beero Kontponshsie|[Ipaktiyeckue 00pa3zoBaTeNbHBIC PECYPCHI
[porpamMMel paboTHI paboTHI

OBILIEE KOJIMYECTBO|34 |2 1

UACOB 110

[TPOT'PAMME

BEpOATHOCTH U cTaTucTuka. 9 KITACC

No  ||HaumeHnoBanue KonnuectBo yacos OnekTpoHHbIe  (IU(POBEIE)

/0 (|pasaenoB M TeM(Beero Kontponsasre|[lpakTuteckie 00pa3oBaTeNbHBIC PECYPCHI
HPOrpaMMbl paboTHI PaboThI

1 [ToBTOpenue kypca 8|4 [[PubmnoTeka LHOK
Kjacca https://m.edsoo.ru/7f41a302]]

2 DJIEMEHTHI 4 1 [[bubnuoTeka [HOK
KOMOHWHATOPHKH https://m.edsoo.ru/7f41a302]]

3  |[eomerpuyeckas 4 [[bubnuoTeka [HOK
BEPOSTHOCTh https://m.edsoo.ru/7f41a302]]

4 Ucnbiranus 6 1 [[BubnmoTeka [HOK
bepuyu https://m.edsoo.ru/7f41a302]]

5 ||Cayuaitnas 6 [[bubmmoTeka LHOK
BEJIMYMHA https://m.edsoo.ru/7f41a302]]

6 [|O6o0meHmue, 10 1 [[bubmmoTeka LHOK
KOHTPOJIb https://m.edsoo.ru/7f41a302]]

OBIIEE KOJIMYECTBO|34 1 2

UACOB 1o

[TPOTPAMME

Beinucka BepHa.

Opurunan OOIl OOO xpanutcs B MyHuUIMDANbHOM Ka3éHHOM 00I11€00pa3oBaTeIbHOM
yupexaeHuu Taboabckoit 0CHOBHOH 001eo0pazoBaTeabHON K06l MMeHU ['eposi CoBeTCKOro
Coroza IllyBanoBa Hukomas VBaHOBMYa 10O MECTy HaXOXJIEHUS €ro eIUHOIMYHOTO
UCIIOJIHUTENIHOTO opraHa 1o azapecy: Poccuiickas @enepanus, Tynabckas obnacts, KumoBckuit
pyioH, ceno Taboro, 3manue Ne 16.

[lpOHMHa ['annHa
[TaBNOBHa

MopnucaHo undposomn
noanuncblto: NpoHuHa NannHa

[MlaBnoBHa

fata: 2023.08.31 11:15:55 +03'00'
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