TlosicHuTEIBLHAS 3aIIMCKA

Hacrosmas nmporpamMmma BHEYpOYHOI 1€ TEIBHOCTH COCTaBJIEHA B COOTBETCTBUH C TPEOOBAHUSIMU
K pe3yJbTaTaM OCBOCHHsI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHHs
Ha OCHOBAaHUH:

1. ®3 Ne273 o1 29.12. 2012 roga «O6 ob6pazoBanuu B Poccuiickoit denepanuny;

2. ®enepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAApTa  OCHOBHOTO OOIIEro
o0pa3zoBaHus;

3. CaHWTapHO-3MIUIEMUONIOTHYECKUX TpaBuwin U  HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-3MHUIEMHOIOTHYECKHEe TPeOOBaHUS K YCIOBHSIM M OpPraHW3allud OOY4YCHHUS B
0011eo0pazoBaTenbHbIX opraHuzanusax". C U3MEHEHMSIMU U JOMOJHEHUSIMU OT: 29 HIOHS
2011 r., 25 nexabps 2013 1., 24 HOos16ps 2015 1.,

4. OcHOBHOW 00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO obmiero oopazoanuss MBOY «COIII
Nel6y» na 2023-2024 yueOHbIi TOT;

5. Tlonoxenust 06 opranuzanuu BHEYpouHou aesiteabHocTH MBOY «COIIl Nel6y

[IporpamMma kypca BHeypouHoi nesitenbHOCTH «[lomroroBka k OI'D mo maremaruke» ans 9
KJIacca COCTaBJIEHA CaMOCTOSITENIbHO.

KosauyecTBo 4acoB, Ha KOTOpPOe PacCYMTAHA MPOrpaMmMa
Ha uzyuenue npenmera orBoautcd 1 4 B Hezento, 34 yaca B roa.

Hesn kypca:

[TonroroBuTh oOOyuarommxcs K crpade odk3ameHa B ¢opme OI'D B COOTBETCTBUU C
TpeOOBAHUSIMU, TPEABIBISIEMBIMA HOBBIMUA 00pa30BaTEeIIbHBIMUA CTAHIAPTAMHU.

BocnuTaresbHOe Ha3HAYEHHE Kypca.

OOydeHune mnoTpedyeT OT YyYalluxcs YMCTBEHHBIX M BOJICBBIX YCWJIMH, pa3BUTOrO0 BHUMAaHMII,
BOCIIMTAHUs TaKUX KayecTB, KaK AaKTUBHOCTb, TBOpPYECKAas WHUIMATHUBA, YMEHHUH KOJUIEKTUBHO-
IIO3HABATEJIBHOTO TPYAA.

3agauu Kypca:

[ToBTOpeHue, 3aKperieHne U yriayOjeHre 3HaHWN 10 OCHOBHBIM pazjiesiaM HIKOJIBHOTO Kypca
MaTeMaTHKH C MIOMOIIBIO Pa3IMUHBIX HU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB;

- (popMuUpOBaHUE YMEHHS OCYULIECTBIIATH pa3HOOOpa3HbIE BUABI CAMOCTOSTEIbHOW NEATEIbHOCTH C
U(PPOBBIMU 00pa30BaTEIbHBIMH PECYpCaMH;

- pa3BUTHE CAMOKOHTPOJIS U CAMOOILIEHKHU 3HAHUI C TOMOUIBIO PA3IUYHBIX (POPM TECTUPOBAHUS;

- (opmupoBaHHe y YydYalmMXcs IEIOCTHOTO NpPEACTaBICHHUS O TeMe, €€ 3HAueHUs B pazjelne
MaTeMaTHUKH, CBSI3U C IPYTUMH TEMaMU;

- (opmupoBaHHEe AHATUTHYECKOTO  MBIIUICHHUS, pa3BUTUE MaMATH, Kpyro3opa, yMEHHUE
peooseBaTh TPYIHOCTH MIPH PEIICHNHU O0JIee CI0XKHBIX 3a7ay;

- OCyUIECTBJIEHHE PaOOTHhI C TOMOJIHUTEILHON JTUTEPATYPOH;

- aKIeHTUpOBaThb BHHMAaHHME YyYalIUXCi Ha EAMHbIX TpeOOBaHUSAX K MpaBuiam odopmieHus
pa3IMYHBIX BUJOB 3a/IaHUM, BKIIOYAEMbIX B HUTOTOBYIO aTTECTALMIO 32 KypC OCHOBHOM ILIKOJIBI;

- paclIMpUTh MaTeMaTHYECKUE MTPEJICTABICHUS YUalUXCs [0 OMPEIETICHHBIM TeMaM, BKIIIOUCHHBIM B
POTpaMMBbl BCTYNIUTENbHBIX 9K3aMEHOB B JIpYTHe THIIBI YUeOHBIX 3aBEICHHMA.



IInanupyemMble pe3y/bTaThbl 0CBOEHHS IPOrpaMMBbI Kypca

Jluunocmuvie pe3yibmamol:

OTBETCTBEHHOE OTHOUIEHWE K YYEHHMIO, I'OTOBHOCTb U CIOCOOHOCTh K CAMOPA3BUTUIO U
caM000pa30BaHUIO HA OCHOBE MOTUBAIMU K OOYUYECHHUIO U IO3HAHUIO, OCO3HAHHOMY BBIOOpPY U
MIOCTPOCHMIO JajbHENIIeNH HHANBUIYAIbHON TPaeKTOPUM 00pa3oBaHUs Ha Oa3e OPUEHTUPOBKU
B Mmupe npodeccuii MU TPOPECCHOHANBHBIX MPEINOYTCHUH, C YYETOM YCTOHYMBBIX
[I03HABATENIbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAXKUTEIBHOTO OTHOILICHUS
K TpyAay.

@opMHUpPOBaHUE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH.
OcBoeHne connanbHBIX HOPM, IPABUJI MTOBEICHUS, POJICH U (JOPM COLIMATBHOM KU3HH.

Pa3zButue MOpanbHOTrO CO3HaHMSI W KOMIIETEHTHOCTHM B PEIIEHHMM MOpaJbHBIX MpOoOJieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (POpMHpPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOI'O
MOBEJICHHSI, 0CO3HAHHOT'O U OTBETCTBEHHOT'O OTHOIIEHUS K HDABCTBEHHBIM IOCTYIIKAM.
®opMHpOBaHUE KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILEHUH U COTPYAHUYECTBE.
®opMupoBaHUE CIIOCOOHOCTU K AMOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHUECKUX OOBEKTOB,
3a/1a4, peleHUN, PacCyKACHUN

Memanpeomemmuvie pezyromamul 00yueHus

Pezynamuenvie YY/[
®  OnpeensATh COOCTBEHHbIE MPOOJEMbl M NPUYMHBI UX BO3HMKHOBEHHMs NpU padboTe C
MaTeMaTUYeCKUMU 00BEKTaMU;
e (opmynupoBaTh COOCTBEHHBIC BEPCHH WJIM MPUMEHATH YK€ W3BECTHBIC (DOPMBI U METOJIBI
peleHust MaTeMaTHYecKoi npobsieMsl, (GopMyIupoBaTh NPEANONIOKEHUS U CTPOUTh THIOTE3bI
OTHOCHUTEJIbHO pPaccMaTpUBaeMOro OOBEKTa M MPEABOCXMINATH PE3yJIbTaThl CBOEH yueOHO-
II03HABATEIbHOM NEATEIbHOCTH;
e  ONpeAenATb IIyTH JOCTHKEHHMS LelNed M B3BEIIMBATh  BO3MOXHOCTH pa3pelleHUs
OIpeJIeJIEHHBIX Y4eOHO-TI03HABATENIbHBIX 3371a4 B COOTBETCTBUU C ONPEIEICHHBIMI KPUTEPUIMHU
U 3aJ]a4aMu;
e  BBICTpauBaTh COOCTBEHHOE 0Opa30BaTelbHOE MOANPOCTPAHCTBO JUISI  pa3pelieHus
OIIPEAEIIEHHOTO Kpyra 3aJay, ONpeIessATh U HaXOAUTh YCIOBMS AJIs pealln3alliy el U IUIaHOB
(camoo0OyueHue);
®  CaMOCTOSITENIbHO BBIOMpATh Cpeau MPEUIOKEHHBIX pecypcoB Haumbosee 3()(eKTUBHBIE U
3Ha4YMMble ITpU paboTe C ONpeeIeHHON MaTeMaTHYeCKO MO/IENbIO0;
® yYMEThb COCTABJIATH IUIAH Pa3pelleHUs ONPENEICHHOIO Kpyra 3aJad, MCIONb3ysl pPa3InyHbIe
CXEMBbI, pecypchl IOCTPOCHUS AMArPAMM, MEHTAJIbHBIX KAapT, O3BOJISIOIIUX POU3BECTU JIOTUKO
- CTPYKTYpPHBI aHaJIN3 33/1a4H;
e yMeTh IUIAHUPOBaTh CBOW OOpa3oBaTeIbHBI MapUIpyT, KOPPEKTUPOBAaTb W BHOCHUTH
onpesiefieHHble W3MEHEHMs, KAa4eCTBEHHO BIUSIOLUIME HA KOHEYHBI NPOAYKT Y4eOHO-
II03HABATEIbHOM AEATEIbHOCTH;
® yMEHHME KAayeCTBEHHO COOTHOCHUTh CBOM JEHCTBHS C MpPEABKYIIAEMBIM HTOIOM Yy4eOHO-
MM03HABATEIBHOMN JIEATEIBHOCTH MOCPEACTBOM KOHTPOJISL U TUIAHUPOBAHUS Y4EOHOro mpolecca B
COOTBETCTBUHM C H3MEHSIOMIMMUCS CHUTyallUsIMU M TPUMEHSEMBIMU CpeACTBaMU M (popmaMu
OpraHM3aly COTPYAHUYECTBA, & TAKKE UHIMBUYaTbHOU pabOThl HA YPOKE;
e yMEHHE OTOUpPATh COOTBETCTBYIOIIME CPEACTBA peaM3allUd PELICHUS MaTeMaTH4YeCKHX
3aga4, MOAOUpaTh MHCTPYMEHTHI [UIs OIICHMBAaHUS CBOEHl Tpaekropun B pabore ¢
MaTeMaTHYeCKUMHU MOHATHSIMHU U MOJAEIISIMU;



Ho3znasamenvnuvie YY/[

® YMEHHE OIPEAEIATh OCHOBOIOJIATAIOIIEE IOHATHE W IPOU3BOJAUTH JIOTUKO-CTPYKTYPHBIN
aHaJIu3, OIPEJIEISITh OCHOBHBIEC IPU3HAKU U CBOMCTBA C IIOMOIIIbIO COOTBETCTBYIOIIUX CPEJICTB U
UHCTPYMEHTOB;

® yMEHME IPOBOJUTH KiacCU(UKALUI 0ObEKTOB Ha OCHOBE KPUTEPUEB, BBIJEIATH OCHOBHOE
Ha ()OHE BTOPOCTEIICHHBIX JAHHBIX;

®  yMEHHE NMPOBOAUTH JOTHYECKOE PACCyKJICHHE B HAMPABJICHUH OT OOLIMX 3aKOHOMEPHOCTEH
M3y4aeMOH 3aJjau J0 YaCTHBIX PACCMOTPEHUN;

® YMEHHE CTPOMUTH JIOTUYECKUE PACCYXKACHHsS HAa OCHOBE CHCTEMHBIX CPAaBHEHHH OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MAaTE€MaTH4EeCKOro pasjeia WIA MOJENH, MOHATHS WIM KJIacCoB,
BBIJICIISIS ONIPEACIICHHBIE CYIIECTBEHHBIC IPU3HAKU WM KPUTEPHH;

®  YMEHHE BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTb, JIOTMYHOCTh COOTBETCTBYIOLIUX
LIENOYEK PacCykIeHUI npu pabore ¢ MaTeMaTHYECKUMHM 3a/ladaMi, YMETh OJPOOHO M CXKaTo
IIPEACTABIATh JETAJM3allMl0 OCHOBHBIX KOMIIOHEHTOB IIpU JI0Ka3aTElIbCTBE MMOHATHH U
COOTHOILIEHUI Ha MaTEMAaTUYECKOM SI3BIKE;

®  YMEHHE OPraHU30BbIBaTh OUCK U BBISBJIATH IPUYMHBI BOSHUKAIOIIMX [IPOLIECCOB, SIBICHUM,
Hanboee BepoSTHBIE (DAKTOPHI, MO KOTOPHIM MAaTEMaTHYECKUE MOACITH M OOBEKTHI BEAYyT cels
II0 ONPEACICHHBIM JIOTUYECKUM 3aKOHAM, YMETh IIPUBOAUTH IPUYMHHO-CICJCTBEHHBIN aHAIU3
MOHSATUH, CYKJICHUHA U MaTEMaTUYECKUX 3aKOHOB;

® yYMEHHE CTPOMTH MATEMATUYECKYI0 MOJENb IpU 33aJaHHOM YCJIOBUM, OOJaaaromen
OIpEJICIEHHbIMU  XapaKTePUCTUKAMH OOBEKTa IpPH HAIWYUU OIpPEJEICHHBIX KOMIIOHEHTOB
(hopMHPYIOIIErocs MPeanoaaraeMoro MOHATHS HIIH SBIICHHS,

®  yMEHHE [IEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIFOILYIO0 MaTeMaTH4YECKON
3aJjaud Ha S3bIK TpaQUuecKkoro OTOOpaKEHUS - COCTAaBJICHUS MaTeMaTHYeCKOW MOJeNH,
COXPAaHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;

e yMEHHE 33/aBaTh IUIAaH pEIICHHUS MaTeMaTU4YeCKOW 3ajjaud, peain30BbIBaTh AJITOPUTM
JeWCTBUH Kak MOIIaroBOM HHCTPYKIMHU IS pa3pelieHns yueOHO-TI03HaBaTeIbHON 3a/1a4H;

®  YMEHHE CTPOMUTH JI0Ka3aTEIbCTBO METOJIOM OT IIPOTUBHOTO;

e yMmeHHMe paboTaTh ¢ MPOOJIEMHOM cHUTyalMel, OCYIIECTBIIATh 0Opa3oBaTeIbHBIN Mpolece
MIOCPEACTBOM IMOMCKAa METO/IOB U CIIOCOOOB pa3pellieHus 3a/1auM, ONpeAessaTh I'PaHUIbl CBOETO
00pa3oBaTeNBbHOIO MPOCTPAHCTBA;

® yYMETb OPUEHTUPOBATHCA B TEKCTE, BBIABIATH IJIAaBHOE YCJIOBHE 3aJa4d M yCTaHABJIMBATH
COOTHOILIEHHE pacCMaTpUBAEMbIX O0BEKTOB;

® yMEHME T[E€pPEeBOAMTh, HWHTEPIPETHPOBATH TEKCT B HHbIE (OPMBI MpPEACTABICHUS
MH(OpPMALIUU: CXEMBI, TUarpaMMbl, rpaUyecKoe MpeICTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/[

e ymeHMe paboTaTh B KOMaHJe, (OpPMHUpOBAHHE HABBIKOB COTPYIHHYECTBA M Y4EOHOIO
B3aMMO/JICICTBHS B YCIOBUSX KOMaH/IHON UTPbl WIIM UHOW (hOPMBI B3aMOIEHCTBUS;

® yYMEHHE paclpeaeisTh POJM M 3aJadd B paMKax 3aHATHS, (QOpMHUpPYS TaKKe HaBBIKU
OpPraHM3aTOPCKOr0 XapakKTepa;

®  yMEHHE OLIEHUBATh MPABUIBHOCTh COOCTBEHHBIX JEHCTBHI, a TaKXKe NEATEIBbHOCTH JPYTUX
Y4aCTHUKOB KOMaH/Ibl;

® KOppPEKTHO, B paMKaxX 3aJjad KOMMYHHUKalUH, (OpMYyJIHpOBaThb W OTCTAaUBaTh B3IJISA[bI,
apryMEHTHPOBATh JOBOJIbI, BBIBOJBI, @ TAKXKE BBIJBUTATh KOHTPAPIYMEHTHI, HEOOXOAUMBIE IS
BBISIBJICHHSI CUTYyallMH yCIeXa B pelIeHUH TOM WM MHOW MaTeMaTU4ecKOoil 3a1auu;

e yMEHHE TMOJb30BaThCS MaTEeMaTHUYECKUMHU TEpPMUHAMHU Uil peleHus  ydeOHo-
MIO3HABATENbHBIX 337a4, a TaKK€ CTPOUTH COOTBETCTBYIOLME PEUEBHIE BBICKA3bIBAaHUS Ha
MaTeMaTHYeCKOM SI3bIKE JJIs BHICTPAaUBaHUSI MaTEMaTUYECKOI MOJIENH;

® yMETh CTPOUTHh MaTEeMaTHMYECKHE MOJENH C MOMOIIbI0 COOTBETCTBYIOLIETO MPOTrPAMMHOIO
obecrieueHus, CEpBUCOB CBOOOTHOTO OTAAJIEHHOTO JOCTYTIA;

e yMeTh IPaMOTHO M YETKO, coriacHo npaswiaM odopmienus KHWM-a OI'D 3aHocuth
II0JIy4E€HHBIE PE3YJILTATHI - OTBETHI.

IIpeomemmnuie pezyromamuol.



e  ($opMHUPOBAHHE HABBIKOB IMOMCKA MATEMAaTHYECKOTO METOIa, AITOPUTMA U MTOMCKA PEIICHUs
3a7a4M B CTpyKType 3aaad OI'9;

e (dopMUpOBaHNE HABbIKA PELICHHUs ONPE/IeJICHHBIX TUIIOB 331a4 B CTPYKType 3anau OI'3;

e ymeHue pabotaTb C TaOIUIIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH; YMEThb
HpGO6p3,30BBIBaTb 3HAKW U CUMBOJIbI B JOKA3aTCIbCTBAX U IPUMCHACMBIX MCTOAAX JJISI pCHICHUS
o0pa3oBaTeNnbHBIX 3a/1a4;

e yMEHHE MPHUBOJUTH B CHCTEMY, COIOCTaBIATh, 00OOmATh M  aHAJIU3UPOBATH
MH(OPMAIMOHHBIE KOMIOHEHTHI MAaTEMaTHYeCKOro XapakTepa M yMETh HMPUMEHSTHh 3aKOHBI U
MpaBuJIa JJis PellIeHUs] KOHKPETHBIX 33/1aY;

e yMEHHE BBIICIATh IJIABHYIO U HU30BITOUHYIO HHGOpPMAIUIO, MPOU3BOAUTH CMBICIOBOE
cKaThe MaTeMaTHYecKuX (PakTOB, COBOKYIMHOCTH METOJOB U CIOCOOOB pELICHUs; yMETb
MPEJICTaBIATh B CIOBECHOH (hopMe, MCHONB3ys CXEMBl W PAa3IMYHBIC TaOJUIBI, TpapuKd U
yarpamMmbl, KapThl MOHATUN W KJIACTEPbl, OCHOBHBIC HJEU M IUIAH PEIIeHUs TON WIM MHOU
MAaTeMaTUYECKOM 3a/1auu.

Tpe606aﬂuﬂ K YPOBHIO no02omosKu yuawuxcs

HarypanbHblie yncia. J[poou. PanmonajbHble yucaa

Buinycknux nayuumces:

® [IOHMMAaThb OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS,

®  ONEpPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JEIUMOCTbIO HATYpaIbHbIX YUCEIL,

e BBIpaXaTh YHCIA B OJKBHUBAJEHTHBIX (opmax, BbIOMpas HaumOojee MOAXOIAUIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYalluy;

®  CpaBHMBATh U yNOPSA0UYUBATh pallMOHAIbHBIC YHCIA,;

®  BBINOJHATH BBIYUCICHHUS C PAlMOHAIBHBIMH YHCIIAMH, COYETasi YCTHbIE U TMHUCbMEHHBIC
MIPUEMBI BBIUUCICHUHN, IPUMEHEHUE KaJbKYJISATOPA;

®  CNOJb30BATh IMOHSATUS M YMEHHUS, CBA3aHHBIE C MPONOPLHMOHAIBLHOCTHIO BEJIUYMH,
MPOLIEHTAMHU, B XOJ€ pEIIEHUS MaTeMaTH4YeCKUX 3aJad M 33Jad M3 CMEXHBIX IPEIAMETOB,
BBIMIOJIHATH HECIIOKHBIE MPAKTHUYECKUE PACUETHI.

JeiicTBUTEIbHBIE YHCJIA

Buinycknux nayuumes:

®  HCIOJb30BATh HAYAJIbHBIEC MPEJICTABICHUS O MHOKECTBE JIEUCTBUTEIIbHBIX YHUCET;

®  ONEepUPOBATH MOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSTH €0 B BRIUHNCIICHUSX.
AuaredpanyecKkue BbIPaKEeHHUA

Buinycknuxnayuumcs:

®  ONEpUPOBATH MOHATHSIMH «TOXJECTBO», «TOXKJECTBEHHOE NpeoOpa3oBaHUE), pellaTh
3a/1auu, coqiepikaliie OyKBeHHbIE TaHHbIE; paboTaTh ¢ hopMylIaMu;

®  BBHIMOJHATH MpeoOpa3oBaHUS BBIPAKECHHM, COAEPKAIIUX CTEMEHU C IENBIMH TMOKa3aTeNsIMU
Y KBaJpaTHBIE KOPHH;

®  BBHINOJHATH TOXKIECTBEHHbIE MPEOOpa3OBaHUs PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MIpaBWJI JCHCTBHI HAJl MHOTOWICHAMH U aJreOpandecKuMH TPpOoOsSMU;

®  BBINOJHATH Pa3J10KEHUE MHOTOYIEHOB HA MHOKUTEIIH.

YpaBHeHust

Buinycknux nayuumces:

e pemiaTb OCHOBHBIE BHU/bl PAllMOHAIBHBIX YPABHEHUH C OJHOW MEPEMEHHOM, CUCTEMBI JIBYX
YpaBHEHUM C ABYyMS IEPEMEHHBIMHU;

¢ [IOHMMAaTh YpaBHEHHE KaK BaXKHEHMIIYyI0 MaTeMaTH4YeCKyl0 MOJeNb MJii OINUCAaHUS U
M3Y4YEeHHs] Pa3HOOOpA3HBIX pealbHbIX CUTyallui, pelaTh TEKCTOBBIE 3aJaud ajare0panyecKum
METOZOM;

®  TPUMEHATH rpaduueckue MpeACTaBICHUS IS HCCIEIOBaHUs YPABHEHMIA, UCCIEIOBAaHUS U
pEelIeHUs CUCTEM YPABHEHHH ¢ ABYMsI IEPEMEHHBIMHU.




HepaBencrBa

Buinycknux nayuumes:

® J[IOHMMAaTh M MPUMEHATb TEPMHUHOJOTHMI0 M CHUMBOJIMUKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOIMCTBA YMCIIOBBIX HEPABEHCTB;

e  pelaTh JUHEITHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHON M UX CHUCTEMbI; peliaTh KBajJpaTHbIE
HEPaBEHCTBA C OMOPOii Ha rpaduYecKre MPeCTaBICHHUS.

OcHoBHbIE NOHATHS. YK c/I0BbIE (PYHKIMH

Buinycknux nayuumes:

® [IOHMMATh M HUCIOJBH30BATh (H)YHKIIMOHAIBHBIC TOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HauCHHUS ),

®  CTpOUTH IpadUKH AJIEMEHTapHBIX (YHKIIHI; UCCIIeI0BaTh CBOMCTBA YUCIOBBIX (DYHKIUHN Ha
OCHOBE M3YyYEHUS MOBEICHUS UX TPaPUKOB;

® [OHMMATH (PYHKIUIO KaK BOXHEHUIITYI0O MAaTEMaTHUECKYIO MOJIEINb JIJIsl OMMCAHUS MPOLECCOB
U SBJICHUH OKPYXKAIOUIETO MHUpPA, MPUMEHSATh (QYHKUMOHAIBHBIN S3BIK ISl ONUCAHUSA U
HCCIIEIOBaHMS 3aBUCUMOCTEN MEXTy PU3NUECKUMU BETMYMHAMM.

OnucarejibHasi CTATHCTHKA

Buinycknux nayuumes:

®  UCIOJb30BaTh NPOCTEHIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHbIX.
Cay4aiinble cOOBITHS U BEPOSATHOCTD

BbinyCKHUK Hay4uTCs

®  HAXOAWTh OTHOCUTENIBHYIO YaCTOTY U BEPOSTHOCTH CIIYyYatHOTO COOBITHS.

KomOunaropuxka

e  BrBIIyCKHUK HAy4WTCS pemiaTh KOMOMHATOPHBIC 33Jaud Ha HAXOXJICHUE 4YuClia 00BEKTOB
WA KOMOMHALTHA.

Harasignasi reomerpust

Buinycknux nayuumes:

® pacrmo3HaBaThb Ha 4YepTekaxX, PUCYHKaX, MOJAEISAX M B OKPYXalolleM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

e  pacro3HaBaTh pa3BEPTKM Kyba, MpPSAMOYIOJbHOIO Napajulelienunena, MpaBUIbHON
MUPaMU/Ibl, HWIKHAPA U KOHYCa;

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJBHOIO Napajienenurnesa;

e OmpeAensATh MO JHMHEHHBIM pa3MepaM pa3BEPTKH (GUIyphl JUHEHWHBIE pa3Mepbl camMoin
¢burypsl 1 Ha060pOT;

®  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapauIesenuIesa.

I'eomerpuueckune purypsoi

Buinycknux nayyumes:

®  TI0JB30BaThCA SI3BIKOM T'€OMETPUHU JJIsl ONMCAHMS NPEIMETOB OKPYXKAIOUIEr0 MUpa U HX
B3aHMHOI'0 PAaCIIONIOXKEHHUS;

®  pacro3HaBaTh M M300pakaTh Ha yepTekax M PUCYHKaX reoMeTpuyeckue QUrypel U ux
KOH(UTypalmu;

®  HaxOJWTb 3HAYCHMS JUIMH JMHEWHBIX AJIEMEHTOB (PUTYpP U UX OTHOLICHMS, IPATYCHYIO MEpY
yrioB ot 0° no 180°, mpuMeHss onpeneneHus, CBOMCTBA U MPHU3HAKU (PUTYp U UX DJIEMEHTOB,
oTHOIIEHUS (HUryp (paBeHCTBO, 1101001e, CHMMETPHUH, TOBOPOT, NapaIeIbHbINA MEPEHOC);

e OmepupoBaTh C HAYAJbHBIMU MOHATUSMH TPUTOHOMETPHUHM M BBIOJHATH 3JEMEHTapHbIE
oreparuu HaJ GyHKIUSIMH YIJIOB;

e  pemaTh 33Ja4u Ha JI0Ka3aTeIbCTBO, ONMUPASICh HAa U3yUEHHbIE CBOMCTBA (PUTyp U OTHOIIEHUM
MEXy HUMH U IPUMEHSISI U3y4YE€HHBIE METO/IbI JI0KA3aTeNbCTB;

®  peElIaTh HECIOXKHBIE 3a/1a4d Ha IOCTPOEHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI TIOCTPOECHHUS C
MIOMOIIBIO ITUPKYJIS U JINHEHKH;

e  pelaTh NPOCTEHUIINE INIAHUMETPUYECKHUE 3a7aUU B IIPOCTPAHCTBE.




HN3mepeHue reoMeTpuYecKHX BeJUYHH

Buinycxknux nayuumes.

®  KCIOJb30BaTh CBOMCTBA M3MEPEHMs JUJIMH, IUIOMIAJEH M YIJIOB MpPH PEUICHUW 3a7a4 Ha
HaxO0JKJICHHUE JUIMHBI OTpe3Ka, JUTMHBI OKPY)KHOCTH, JUTMHBI IYTH OKPYKHOCTH, TPAIyCHONU MEPHI
yIia;

®  BBIYUCIIATH IUIOLIAU TPEYTOJbHUKOB, MPSMOYTOJIBHUKOB, MapajljIeJIOrPaMMOB, Tpareluii,
KPYT'OB M CEKTOPOB;

®  BBIYUCIIATH JUJIMHY OKPY)KHOCTH, JIJTHHY IyTH OKPY>KHOCTH;

®  BBIYUCIIATH JUIMHBI JIMHEHHBIX AJIEMEHTOB (DUTYP M WX YTJIbI, UCHOJIB3Ys (hOPMYJIbI JJTMHBI
OKPYKHOCTH | JUTHHBI JIyTH OKPYKHOCTH, (OPMYJIBI IIOMIaAeH HUryp;

e pemaTh 3a7a4d Ha JOKa3aTeILCTBO C HCIIONB30BAaHHEM (DOPMYI JIUHBI OKPYKHOCTH H
JUTMHBI IyTU OKPYKHOCTH, POPMYJ TUIOIIAAeH Guryp;

e pemiarh NPAKTUYECKUE 3a/Jaud, CBSI3aHHBIE C HAXOXXJIECHUEM T'€OMETPUYECKHX BEJIIMYUH
(uctonb3ysi Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

Koopaunartsi

Buinycknux nayuumces.:

®  BBIUMCIATH JUIMHY OTpe3Ka IO KOOPAHWHATAM €ro KOHIIOB, BBIYHUCISATh KOOPIWHATHI
CepeIUHbBI OTPE3Ka;

®  HCIOJb30BATh KOOPAMHATHBIA METOJ ISl U3YUYEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH




Conep:xxanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3aaHus» OTpabdoTrka 3agau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE JAaHHBIX, IJIAH U CX€Ma, WU3BJICYEHUE HYKHOM
uHpopmanuu. VI3MEHYMBOCTH TpU H3MepeHHsX. Pemaromue mnpaBuwia. 3aKOHOMEPHOCTH B
U3MEHYMBBIX BeIMUYMHAX. Belumcienus m mpeoOpa3oBanue BennuuH. MccnenoBanue mnpocreimmx
MaTEeMaTHYECKUX MOJENEH.

«Bprumncienus u npeodpazoBanus». Orpadotka 3aaa4 Ne 6 KM OI'D.

/Jleiicmeus ¢ HamypanbHbIMU YUCIAMU

CrnoxxeHWe W BBIUMTAHHE, KOMIIOHEHTHI CJIOKCHHSI W BBIYUTAHHS, CBS3b MEXIYy HHUMH,
HAXO0XJIEHUE CyMMbl U Pa3HOCTH, U3MEHEHHE CYMMBbl U PA3HOCTH INPU HU3MEHEHUH KOMIIOHEHTOB
CJIO’KEHUS U BEIYUTAHHUS.

YMHOKEHUE U JIeJIeHHe, KOMIOHEHThI YMHOKEHUS U JIeJICHHUS, CBA3b MKy HUMU, YMHOKECHHE
U CIIO)KEHHUE B CTOJIOHK, JEJICHUE YTOJIKOM, POBEPKA Pe3ysIbTaTa ¢ MOMOIIBIO PUKUIKH U 0OpaTHOTO
IEUCTBUSL.

Yucnosvie sviparxcenus

YucnoBoe BbIpaKEHHUE U €ro 3HaYCHHE, MOPSAI0K BBIIOIHEHUS JCHCTBHIA.

/lpoou. ObvikHoBeHHbIE OpOdU

JHons, gactb, 1poOHOE Yncio, 1po0k. IpobHOe Yucio kak pe3ynbrar aeneHud. [IpaBuibHbie U
HEeTpaBUJIbHBIE APOOH, CMEIIaHHAas IPOOb (CMEIIaHHOE YUCTIO).

3anuch HaTypajibHOrO YHCla B BHJE APOOU C 3aJaHHBIM 3HaMEHATeJeM, MpeoOpa3oBaHUE
CMEIIIaHHOW IPOOH B HEMPABHIIBHYIO P00 i HA00OPOT.

[TpuBenenue apobeii k 00eMy 3HaMeHaTen0. CpaBHeHHE OOBIKHOBEHHBIX IPOOEii.

CroxeHue W BBIYUTAHUWE OOBIKHOBEHHBIX JIpoOei. YMHOXKEHHE M JeJIeHUE OOBIKHOBEHHBIX
IpoOei.

Apudmernueckue JeHCTBUS CO CMEILIAHHBIMU JIPOOSIMHU.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCEU.

Jecamuunvie opoou

[IpeoOpazoBanue aecATUYHBIX ApoOel B OObIKHOBEHHbIE. CpaBHEHHE ACCATHYHBIX JPOOECH.
CrnoxeHue M BbIUMTaHME JECATHUHBIX NIpobel. OKpyrieHue NecATHUUYHBIX OpoOel. YMHOXEHHE U
NeNIeHUE JEeCATUYHBIX NpobOei. [Ipeobpazosanue 00bIKHOGeHHBIX Opobell 6 Odecsamuynvie OpoOU.
Koneunvie u b6eckoneunvie decamuunvie OpoouU.

Yucna. Payuonanvhnule uucna

MHoxecTBO paluoHanbHbIX uucen. CpaBHEHUE palMOHANBHBIX uucen. JlelcTBus ¢
panMoHATBHBIMK YnciIaMu. [Ipedcmasnenue payuoHaibHo20 YUCia 0ecamuyHol Opoowio.

/Jlpoono-payuonansvhbsie gviparcenus

[IpeoOpa3oBanue APOOHO-TMHEHHBIX BBIPAKEHH: CIIOKEHHWE, YMHOXKEHHUE, JICJICHHUE.
Aneebpauueckas opodws. Coxpawenue ancebpaudeckux opobeu. Ilpusedenue anecebpauueckux opooet
K obwemy 3HameHamenro. Jleticmeus ¢ aneebpauyecKkumu OpooOAMU. CIOJCeHUe, Gbluumanue,
VMHOOJICeHUe, OeNeHue, 6036e0eHUe 8 CIENeHb.

«/lelicTBUTeIbHBIE YHCcaa». OTpadoTKa 3a7au Ne 7 KUM OI'D.

Payuonanvuvie uucna

N3o0pakeHne ymcen Ha YMCIOBOW (KoopauHaTHOM) mpsmod. CpaBHeHue uwucen. Momyib
quclia, TeOMEeTpUuYecKas WHTepIperanus MOAyas uyucna. JIeMcTBHS C TOJNOXKHUTEIbHBIMU U
OTPHIIATEIIEHBIMU YHCIaMU. MHOXECTBO IETIBIX YHCE.

Koopounama mouxu

OCHOBHbBIE TOHSTUS, KOOPOUHAMHBIU JYY, pAcCmosiHue Mmedxncoy moykamu. Koopounamer
MOUKU.

Hppayuonanvnwie yucna

[TonsiTre ppalMoOHATBLHOTO YKCHa. Pacrio3HaBaHNe UPPALIMOHAIBHBIX YHCET.

MHnoocecmso OelicmeumenbHbIX Yuce.



«IIpeodpa3zoBanne anredpandeckux Bbipaxenuii». Orpadorka 3agad Ne § KUM OI'D

Hppayuonanvhuie uucna

[TonsTe wuppanroHaIbHOrO uHKcia. Pacrmo3HaBaHue HppalUoOHaIbHBIX unced. [lpumepsl
JI0Ka3aTeNbCTB B anredpe. Jelicmeus ¢ UppayuoOHAIbHbIMU YUCIAMU: YMHOdCEHUe, OeleHue,
8036e0eHuUe 8 CIeneHb.

Mmuoowcecmeo deticmeumenbHbiX Yuce.

«YpaBHeHHs U HepaBeHcTBa». OTpabdoTka 3agad Ne 9 KIMIM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

Ypasenenua

[TonstTue ypaBHEHUS U KOpHSI ypaBHEHHs. [Ipedcmasnenue 0 pagHOCUNIbLHOCMU YPABHEHUI.
Obnacmsb onpedenenus ypasrenus (001acmob OONYCIMUMBIX 3HAYEHUL NEPEMEHHOLL).

Jluneiinoe ypasnenue u e2o Kopnu

Pemenune nuHelWHbIX ypaBHEHUH. Jluneiinoe ypaenenue ¢ napamempom. Konuuecmeo kopmetl
JIUHEUH020 ypasHeHus. PeueHue TuHelHblX YPasHeHUll ¢ Napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanpatuble ypaBHeHus. HemonHble kBaapaTHbie ypaBHEHUS. J[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHHss. Dopmyrna KOpHEW KBaapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammas
meopeme Buema. PellleHne KBaJIpaTHBIX YPaBHEHMIA: HCIIOJIb30BaHHE (HOPMYIBI A HAXOXKIACHUS
KOpHEH, e2paghuueckuti Memoo peuwleHus, pas3iodceHue HA MHONCUmeny, noooop KopHel ¢
ucnonv3osanuem meopemovl Buema. Konuuecmso kopreii K6a0pamHnoz2o ypasHeHus 8 3a8UCUMOCHU OM
e2o ouckpumunauma. buxeaopammnuie ypasuenus. Ypaenenus, ceooumvle K TUHEUHBIM U KEAOPAMHbBIM.
Ksaopammnuvie ypasnenus ¢ napamempom.

/lpobno-payuonanvhsle ypagHeHus

Pemenne mnpocTtedmmx IpOoOHO-TMHEWHBIX YpaBHEHUU. Peuienue OpoOHO-paAYUOHATbHBIX
VPaBHEeHUI.

Memoowl pewenus ypagHeHull: MemoObl PABHOCUILHBIX NPeoOpa308anuii, Memoo 3aMeHbl
nepemeHnnou, epaguueckuil memoo. Hcnonvzosanue ceoticme QyHKyull npu peulenuu ypagHeHuil.

Ipocmetiwue uppayuonanvuvie ypagnenus suoa 4/ f (X) =a, \/f (x) = \/g (x).

n
Vpasnenus suoa X = a .Vpasnenus 6 yeavix yucuax.

«BeposiTHOCTB coObITHII» OTpaboTka 3a1ay Ne 10 KM OI'D.

Cnyuaiinsie coovimus

CrnyuvaiiHble ONBITHI (IKCIEPUMEHTHI), D3JEMEHTapHble CilydaiHble COOBITHUSA (MCXOJIBI).
BepositHoctn  aneMeHTapHbIX  coObITHil.  CoObITMSI B CiIy4alHBIX  JKCIEpUMEHTax U
0JIarOMPUSITCTBYIONIUE JJIEMEHTAPHBIE COOBITHS. BeposTHOCTH Cly4alHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  cOoObITUAMHU. Kitaccuueckne BepOSTHOCTHBIE OIBITHI €
HCIOJIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpagpukm». Otpadbotka 3anad Ne 11 KUM OI'D.

Dyukyuu

Hlonamue ¢pynkuyuu

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH. DPOpMHUPOBAaHUE MPEJICTABICHUNM O METAIPEIMETHOM
MOHATUM «KOOpAUHATHDY. CrocoObl 3aAaHus (PyHKIMNA: aHAIUTUYECKUH, rpaduyecKkuil, TaOIMYHBIN.
I'papux  Pynkmuu. Ilpumepsl QyHKIMH, NOTydaeMbIX B TPOLIECCE HCCIEAOBAHMS PA3TUUHBIX
peasIbHBIX MPOIIECCOB U pelleHus 3aj1ad. 3HaueHue pyHkuuu B Touke. CBoiicTBa GyHKIUil: 001acTh
olpezeeHus, MHO’KECTBO 3HAUEHUH, HYJIH, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
yemHocmv/HeuemHocms, TPOMEXYTKH BO3pacTaHus U yObIBaHHs, HauOoJiblliee M HaUMEHbIee
3HavyeHus1. MccnenoBanue pyHKUIUH 110 €€ TpaduKy.

Juneinan pynkuyusn

CpoiictBa u rpaduk iuHeHON ¢GyHKUMU. YTioBoH ko3 dunmeHt npsmoil. Pacrnonoxxenue
rpaduka JHHEHHONW (QYHKIIMHA B 3aBUCHUMOCTH OT €€ yTJIOBOTO K03 dHUIIMEeHTa U CBOOOJHOIO HJICHA.
Haxooicoenue koaguyuenmos aunetinou GyHKyuu no 3a0aHHbIM YCLOBUAM. NPOXOAHCOeHUe NPAMOU



uepes 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPIAMOL yYepe3 OAHHYI0 MOUKY U
napanienbHol OAHHOU NPIMOLL.

Keaopamuunan pynxkyusn

CpoiictBa u rpaduk kBagpatuyHod ¢GyHkuuu (mapabona). Ilocmpoenue epaghuxa
K8aopamu4Hou YyHKyuu no mouxkam

Oopamnasn nponopyUoOHaAILHOCHb

k
CaoiicTBa QyHKIMH y = k y = —. I'unepbona.
X X

«IlocnenoBarenbHocTH U nporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 ugac).
Ilocneoosamenvnocmu u npozpeccuu
UucnoBas mocienoBaTesIbHOCTb. [IprMephl 4MCIIOBBIX IOCIIEN0BATENbHOCTEW. beckoHeuHble
IOCJIe10BaTeNbHOCTH. ApudMeTHuecKkas nporpeccust U ee cBoiicTBa. ['eomeTpuueckas mporpeccus.
Dopmyna obwezo unena u cymmol N NEPEbIX YNEHO8 ApUPMEMUUecKol U 2eoMempuiecKoll npoepeccutl

«YmncoBbie M OyKBeHHBbIe BbIpa:keHus». Otpadorka 3anad Ne 13 KM OI'D.

Yucnoevie u OyKkeenHbvle bIPANCEHUSA

Bolpaxxenue ¢ mnepemeHHOW. 3HaueHHe BblpaxeHus. [lojcraHoBKa BbIpaXEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasrcenusn

CreneHb C HaTypalbHbIM IIOKa3zareneM U ee cBoiictBa. IIpeoOpa3oBaHus BbIpaXKEHUH,
COJIEpPKALINX CTEIEHH C HAaTypaJIbHBIM [10KA3aTEIIEM.

OpHouneH, MHOrowieH. JIeHCTBUS ¢ OJHOWIEHAMH U MHOTOWIEHaMH (CJIO’KEHHUE, BBIUUTAHUE,
yMHOeHue). POopMyIibl COKpAIIEHHOI'O YMHOXEHHS: PAa3HOCTh KBaJApaTOB, KBaApaT CYMMbI U
pasHocTH. PasnokeHHe MHOro4jieHa Ha MHOXXUTENIM: BBIHECEHHE OOINEro MHOXMTENS 32 CKOOKH,
IpYyNIMPOBKA, IPUMEHEHUE POPMYII COKPAIIEHHOTO YMHOKEHUs. KBaipaTHBIN TpeXuwieH, pa3ioxKeHne
KBaJIpaTHOI'O TPEXWJIEHA HA MHOXKUTEIIH.

«IIpakTuyeckue pacuersl o gpopmyaam» Otpadorka 3anad Ne 14 KUM OI'D

Beipakenne ¢ nepeMeHHOH. 3HaueHue BblpakeHHsA. lloncTraHoBKa BBIpa)KEHHUH BMECTO
MIEPEMEHHBIX.

Ienvie evipasrcenusn

Crenenp C HaTypaJbHbIM ITIOKa3zaTeleM U ee cBoicTBa. [IpeoOpasoBaHMsi BbIpaKeHHH,
COJIEPIKaIMX CTETNIEHH C HAaTYpaJIbHBIM MOKa3aTEJIEM.

OpnHowneH, MHOTowIeH. JIefcTBUS ¢ OJIHOWIEHAMU M MHOTOWIEHaMH (CJI0’KEHHE, BBIYUTAHUE,
yMHOXKeHUE). DopMyITbl COKPAIIEHHOT'O YMHOKEHHUS.

«Cucrembl HepaBeHcTBY». OTpaboTka 3a1a4 Ne 15 KM OI'D.

Cucmempul nepagencme

CucreMbl HEpaBEHCTB C OJHOM IepeMEeHHOM. PelleHue cucreM HEPAaBEHCTB C OIHOMU
MIEPEMEHHON: JIMHENHBIX, Kéaopamubix. V1300paxkeHne penieHusl CUCTEMbl HEPABEHCTB Ha YHMCIIOBOM
MPSIMOM. 3aMKCh PELIEHUS] CHCTEMbI HEPaBEHCTB.

«I'eomeTpuyeckue ¢purypol. Yriab». Otpadotka 3agau Ne 16 KM OI'D.

Benuuunwi

Bennuuna yrna. I'pagychHas Mepa yria.

Tpeyzonvnux

CaolicTBa paBHOOEAPEHHOTO TpEyroibHHKA. BHemHwuil yron TpeyroibHuka. Cymma yrios
TPEyrojbHUKa

«I'eomeTrpuyeckue ¢purypsol. Janns. OtpadoTka 3amau Ne 17 KM OI'D

Duzypol 6 2eomempuu u 6 OKPYHcaOuem mupe

['eomerpuueckast ¢urypa. BHyTpeHHss, BHewmHsst oOmacté ¢urypbl, rpaHuua. JIuHum u
o0acTu Ha MIOCKOCTH. Boimykias u HeBbinmykias Gurypsl. [lnockas u Hemnockas gurypsl. [Honstue
BenuuuHbl. [nuna. 3Mepenue ymmHbl. EquHULBI M13MEpEHUs JJTUHBI



Brinenenune cBocTB 00beKkTOB. DOpMHUPOBAHUE MPEACTABICHUI O METANIPEAMETHOM MOHATUH
«purypa». Touka, OTpe3ok, mpsiMas, Tyd, JIOMaHas, IJIOCKOCTh, YTOJ, OHCCEKTpHca yria u ee
CBOMCTBA, BU/IbI YTJIOB, MHOTOYTOJILHUKU, OKPYKHOCTb U KPYT.

OceBast cummeTpusi reomeTpuueckux ¢uryp. LleHTpanbHas CUMMETpPUSi TE€OMETPUYECKHX

¢buryp.

«Ilnomaas MHOTOyroabHuka». Otpadotka 3axa4 Ne 18 KUM OI'D

H3mepenus u viuucnenusn

[Tnomaau. dopMynbl MIOMAIM TPEYrOJbHUKA, MapajjieiorpaMMa M €ro YacTHBIX BUJOB,
Tpaneuuu, ¢popmyna ['epona, popmyna Mmiomaan BHITYKIOTO YETHIPEXyrodbHUKA, (POPMYIIBI JITHHBI
OKPY’>KHOCTH M TUIOIIAIH Kpyra

«M3mepenus u Bprunciaenus». Orpadorka 3aaa4d Ne 19 KUM OI'D.

H3mepenus u eviuucnenus

[Tnomamu. dopMynbl MJIOMAIM TPEYrOJbHUKA, MapaiieiorpaMMa M €ro YacTHBIX BHUJOB,
Tpaneuuu, (GopMyia IJIOIIAAN BBITYKJIOTO YETHIPEXYrONbHUKA, (OPMYJIBI JJIMHBI OKPYKHOCTH M
romaau kpyra. [lnomaas npaBuiIsHOTO MHOTOYTOJIBHHKA.

Teopema Iludaropa. Tpuronomerpudeckue COOTHOIICHUSI B MPSIMOYTOJIBHOM TPEYTOJBHUKE.
Tpuronomerpuieckne GyHKINHU yTIIa.

«Teopernyeckue acnektb». OTpadorka 3ama4y Ne 20 KUM OI'D.
Teopernueckue acrekThl, TEOPEMbI, aKCHOMBI, OIpeIesIeHuUs], (POPMYIIbL, JIEMMBI.



TemaTHYeCcKOe NIJIAHUPOBAHHUE Kypca

Ne Tema 3aHaTHsA OcHOBHBIE BUbI ACSTEIBHOCTH yUaLUXCA Koxn-Bo
/T (Ne 3amanus B KIIM) 4acoB
1 Boruncnenus u Brinonusitor apudmernyeckue 1eUcTBUs C 2
npeobpazoBanus (6 panMOHATBLHBIMHU YUCIIAMH, BEIYUCIISIOT 3HAYEHUS
3amanne KMUM) YHUCJIOBBIX BBIPAKEHUM, IEPEXOAAT OT OJTHOU
(dbopMBl 3anicH YKcia K APYrou
2 JlelicTBUTENbHbBIC N3o00pakaroT 4rciia TOYKaMu Ha KOOPIMHATHON 2
gucina (7) IIPSIMOM, CPaBHUBAIOT JCHCTBUTEIIBHBIE YHCIIA,
BBITOJHSIOT BBIUMCIICHUS U TPeoOpa3oBaHusl,
BBINOJIHSIOT MPUKUAKY PE3yJIbTaTa BHIYMCICHUH.
3 [IpeobpazoBanms BBITTOTHAIOT BEIYMCIICHHS M IPE0Opa30oBaHUs 2
anredpanvyecKux apu(METHUECKUX BBIpaKEHUH, TPUMEHSIOT
BbIpakeHHi (8) CBOIicTBa apu(METHUECKUX KBAIPATHBIX KOPHEH
JUIs1 Ipeo0pa3oBaHus BBIPAKCHHUI
4 YpaBHeHUS U PemmaroT nuHeliHbIe U KBapaTHBIC YPABHEHHUSI C 2
HepaBeHcTBa (9) OJIHOH NepeMEHHOMN, HEPAaBEHCTBA C OHOU
MIEPEMEHHOI U UX CUCTEMBI
3) Oynkiun v rpadukd | CTPOSAT U YUTAIOT rpaduKK pa3IuIHbIA (YyHKITHIA, 2
(11) YUTAIOT rpauKu PYHKIIHIA, OMHUCHIBAIOT C
MOMOIIBI0 (DYHKIMNA PAa3TUYHBIE 3aBUCUMOCTH
MEXy BEIMYMHAMHU, HUHTEPIPETUPYIOT TpaduKu
3aBUCUMOCTEN
6 Yucnosble n Brimonastor npeoOpazoBaHusl alreOpanyecKux 2
OyKBEHHBIC BBIPKEHU, HAXOAAT 3HAUEHUS OyKBEHHBIX
BbIpaxkeHus (13) BBIPAXEHH, OCYIIECTBIISAS HEOOXOIUMBbIE
MIOJICTAHOBKHU
7 [IpakTrueckue OcCy1IecTBIISIFOT pacyeTsl o (GopMyiam, 2
pacyeTsl 1o BBIPQ)KAIOT 3aBUCUMOCTH MEX]y BETMUYMHAMH,
dbopmynam (14) BBIYMCIISIIOT 3HAYEHUS YUCIOBBIX BBIPAKEHUM
8 [IpakTuko- BhInonHA0T BRIUUCIEHHS U IpeoOpa3oBaHus, 2
OpPHEHTHUPOBAHHEIE OCYIIECTBIISIOT TPAKTUIECKUE PACUETHI, CTPOST U
3amanus (1-5) UCCIIEIYIOT MaTeMaTHYeCKHe MOJIENH,
UCTIONB3YIOT IPUOOPETEHHBIE 3HAHUS U YMEHHS B
PAaKTUYECKOH JIeATeIbHOCTH
9 I'eomerpuueckue BrImonHseT 1efHCTBHS ¢ TEOMETPUIECKHUMU 2
¢urypsl. Yrisl (16) burypamu, pemaroT nJIaHUMeTpUIecKue 3a1auu
Ha HAXOXKJIEHHUE T€OMETPUUYECKUX BEJTUYHH (YTJIOB)
10 I'eomeTrpuueckue Pacno3Hator reomerpuyeckue GUrypsl Ha 2
¢urypsl. Jnunsl (17) | IUIOCKOCTH, pa3ivyaroT UX B3aUMHOE MOJI0KEHUE,
n300pakaloT reoMeTprudeckre GUrypbl, pemaT
TUTAHUMETPUYECKUE 3a/1a49H Ha HAX0XKJICHUE
reOMETPUYECKUX BEJTHYHUH (JUIMH, YTIIOB)
11 [Tnomane Pacnio3narot reomerpruueckue GUrypsl Ha 2
MHOTrOyrojpHUKa (18) | MIoCKOCTH, pemaroT MIIaHUMETPUYECKHEe 3aaul
Ha HaX0XJIEHNE TEOMETPHUIECKUX BEITHYNH
(myomiaeit), OCyIecTBISIOT pacueTsl 0
dbopmynam
12 W3mepenus u OnpenenstoT KOOPAUHATHI TOYKH IIIOCKOCTH, 2
BerauciieHus (19) MPOBOJISIT ONIEPAIH HA/I BEKTOPAMH, BEIYUCIISIOT
JUIMHY ¥ KOOPJIUHATBI BEKTOPA, YTOJI MEXTY
BEKTOPAMH, CHHYC, KOCUHYC M TAHI'€HC yIiia
13 Teopernueckue ITpoBoAsT OKa3aTeNbHBIE PACCYKACHUS, 2




acmekTsl (20)

OLICHUBAIOT JIOTHYCCKYIO IMPABUJIBHOCTDH
paccy’KIeHHUH, paCIIO3HAIOT OMIMOOYHBIE
3aKJIFOUYCHHSI

14 Cucremspl HepaBeHCTB | PemaroT ypaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHOCTB HaxonsTt BeposITHOCTD CITy4aifHBIX COOBITUH B 2
coObITuii (10) MIPOCTEHUIINX pacueTax
16 [TocnenoBarensHocTH | Pacno3HaroT apupmMeTnyecKre U reOMEeTpUIEeCKHe 2
u nporpeccu (12) IPOTPECCUH, PEIIAIOT 3a/1a4M C IPUMEHEHUEM
(dhopMyIIBI 00IIIEr0 YWieHA U CYMMBbI HECKOIBKUX
4JICHOB IPOTPECCUU
17 Pabora ¢ KUM 2
(dactsb 1)
Htoro 34




