MyHuuunaabHoe Kazéunoe odumeodpasopareabHoe yupexienne CyasieBcKas cpeaHsisl KO
nMenn @®e10ToBa B.I1. KyMBLIKEHCKOro MyHHIIHIIAJILHOIO PaioHa BoIrorpaackon 001acTu

PACCMOTPEHA YTBEPX]JIEHA

Ha 3ace/laHuu NPUKA30M JIUPEKTOpa
MCaroru4ecKoro CoBeTa MKOY Cysienckoii CLLI
npoTtokoia Nel npuka3 Ne71

ot 27.08.2026 1.

ot 27.08.2026 r.
b -

PABOYAS TIPOI'PAMMA
BueypouHOii JefiTeJIbHOCTH
o MaTeMaTHKe
«[ToaroroBka k OI'D»

s 9 kiaacea

Pa3zpaborana
["aBpunenxol .B.
YYUTEIEM MATEMATUKH

x. Cynsesckuii, 2026ron



MyHnuuunajabHoe Ka3énHoe o01eodpazoBareabHoe yupexaenue CysisieBcKasi CpeaHss MIKO0JIa
umeHu ®enorosa B.II. KyMbpLIKeHCKOro MyHHIMNIAIBHOIO paiioHa Boarorpaackoii odJactu

PACCMOTPEHA YTBEPXJIEHA

Ha 3ace/laHuu IPUKA30M JUPEKTOPA

MeJJaroruueckoro CoBeTa MKOY Cysierckoii CIIT

npotokos Nel mpukas Ne71

ot 27.08.2026 . o1 27.08.2026 T
PABOYAA TIPOI'PAMMA

BHeypouHOii 1eATeJIbHOCTH
110 MaTeMaTHKe
«IToaroroBka k OI'D»

IJ4 9 kiaacca

Pa3zpaboTana
I'aBpuiienkol . B.
YYHTEJIEM MaTeMaTHKU

x. Cynsaesckuid, 2026ron



IHosicHuTEIbLHAA 3aIIHCKA

Hacrosiimas  mporpamma BHEYPOUHOM JEATEIIBHOCTH COCTaBJIEHAa B COOTBETCTBUU C
TpeOOBaHUSIMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHOM MPOrpaMMBI  OCHOBHOTO
obmrero o6pa3oBaHus HA OCHOBaHUU:

1. ®3 Ne 273 ot 29.12. 2012 roga «O6 obpazoBanuu B Poccuiickoit deaepannmy»;
2. @enepanbHOTO TOCYAapCTBEHHOrO 00pa30BaTENIbHOTO CTaHAAapTa  OCHOBHOTO OOIIEro
o0pa3zoBaHus;
3. CaHHMTapHO-3IIMAEMHUONIOTHYECKUX TpaBwn W HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-3MUIEMUOJIOTHIYECKHE TPEOOBaHUS K YCIIOBUSAM W OpraHU3alMi OOy4YeHUsS B

o0mieoOpazoBarenbHbIx opranu3anusax’. C U3MEHEHHSIMH WM JOMOJHCHUSIMH OT: 29 HIOHS
2011 r., 25 nexabps 2013 r., 24 Hos16ps 2015 .,



4. TlocraHoBneHue TiaBHOro canutapHoro Bpada PD  Ne20 ot 30.06.2020r. «CanutapHo-
SMUJAEMHOJIOTHUECKHE TPeOOBAHMSI K YCTPONCTBY, COJEPKAaHUIO W OpTraHU3aluu PabOTHI
0o0pa3oBaTeNbHBIX OpPraHM3alMi U JPYTruX OOBEKTOB COLHUATBHON HHPPACTPYKTYpPHI IS
JIeTe W MOJOJSKH B YCIOBHUSX PACHpPOCTPAHEHUS HOBOW KOPOHOBUPYCHOW HWH(EKIIUU
(COVID-19)»- CanurapHo-snuaemuonorudeckue npasuna CIT 3.1/2.4.3598-20.

5. OcHoBHOM 00pa30BaTeLHON MPOTrPaMMBI OCHOBHOTO 001Iero oopa3oBanuss MBOY
« Kacrnintickas rumHazus» Ha 2022-2023 yueOHbIH To;

KosanuecTBo 4acoB, Ha KOTOpPOE pacCYUTAHA POrpaMmMa
Ha n3yuenne npenmera orBoautcs 1 4 B Henento, 34 yaca B ro.

OT1iuvuTeIbHbIE 0CO0EHHOCTH NMPOrPaMMBbI

B cBs3u ¢ orpaHMyeHUsIMH B NPOBEJACHHM MAaCCOBBIX MEpPONPUSATHIH, BBEJACHHBIMU B CBSI3U C
pacmipocTpaHeHHUEM KOPOHABUPYCHOW WH(MEKIMH, TPOrpaMMa MOXKET PEaTM30BBIBATHCS CYMMapHO B
KaHUKYJSIPHOE BpeMs, B BbIXOJAHbIe M Hepadouue NPa3qTHUYHBbIE [HHU, JUCTAHIMOHHO  C
HCITOIB30BAHUEM OHJIAMH - TEXHOJIOTHIA.

Hesan kypca:

[ToaroToBuTh oOOydYarommuxcss K cpade oHk3ameHa B ¢opme OI'D B COOTBETCTBHH C
TpeOOBaHUSAMHU, PEABSIBIIEMBIMI HOBEIMU 00pa30BaTeIbHBIMU CTAHIAPTAMH.

BocnuraresbHOe Ha3HAYeHHE Kypca.

OOyuenune noTpeOyeT OT Yy4YallMXcs YMCTBEHHBIX U BOJIEBBIX YCWJIHM, pa3BUTOrO BHHUMaHUS,
BOCIIUTAHUs TaKUX KayeCTB, KaK AaKTUBHOCTb, TBOPYECKAs WHUIIMATHBA, YMEHUN KOJUJIEKTHUBHO-
MO03HABATEJILHOTO TPY/a.

3agauu Kypca:

[ToBTOpEHue, 3aKperieHne U yriyOJeHHe 3HaHWN MO0 OCHOBHBIM pazjesiaM HIKOJIBHOTO Kypca
MaTEeMaTHKH C MTOMOIIBIO Pa3IMYHBIX [IUPPOBBIX 00pa30BaTENbHBIX PECYPCOB;

- (popMupoBaHNE YMEHHs OCYLIECTBIATh PAa3HOOOPA3HbIE BU/BI CAMOCTOSATENIBHOW JEATEIBHOCTH C
IUPPOBBIMU 00pa30BATEIBHBIMH PECYpCaMH;

- pa3BUTHE CAMOKOHTPOJIS M CAMOOLIEHKH 3HaHUI ¢ OMOILBIO PA3JIUYHBIX (OPM TECTHUPOBAHUS;

- (opmupoBaHme y ydamMxcsi ILEJIOCTHOTO NPEACTABICHHS O TeMe, €€ 3HaueHHs B pasjese
MaTEMaTHKH, CBSI3U C IPYTUMHU TEMAMHU;

- (opmupoBaHHe aAHATUTHYECKOTO  MBIIUICHHUS, PpA3BUTHE MaMATH, Kpyrozopa, yMEHHUE
peo10JIeBaTh TPYAHOCTH IIPU pELIEHNH 00Jiee CIOXKHBIX 3aay;

- OCYIIECTBJICHHUE PaOOTHI C TOTIOJIHUTEILHON JINTEPATyPOH;

- AKUEHTUPOBaTh BHHMMAHHE YYalIUXCS Ha EAMHBIX TpeOOBaHMAX K MpaBuiaM 0QGOpMIICHUS
Pa3IMIHBIX BUAOB SaIIaHI/IfI, BKJIIOYA€MBIX B HTOI'OBYIO aTTCCTAL[UIO 3a KYypC OCHOBHOM IITKOJIBI,

- PACIIMPUTH MATEMATUYECKHUE NIPEICTABICHHS yYalUXCs 10 ONPEAEICHHBIM TEMaM, BKIIFOUCHHBIM B
IPOTPaMMBbI BCTYNIUTENIBHBIX 3K3aMEHOB B JIPYTHE THUITbI YU€OHBIX 3aBEICHUH.

H.]'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHHUSA IIPOrPaMMBI KypcCa

Jluunocmuvie pesyiomamol:

e OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHHUIO U TIO3HAHUIO, OCOZHAHHOMY BHIOOpY U
MIOCTPOCHHUIO JajibHENIIe MHIUBUYaIbHOU TPAeKTOpHUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU
B Mupe npodeccuii U NpPo(PEecCHOHANBHBIX MPEANOYTeHUH, C YYEeTOM YCTOWYMBBIX
M03HABATEJIbHBIX HHTEPECOB, a TAKKE Ha OCHOBE (hOPMUPOBAHMSI YBAKHUTEILHOTO OTHOLICHHS

K Tpyny.



®opMHUpPOBAaHUE [ENOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH.
OcBoeHnue connaibHBIX HOPM, IPABUII MTOBEIEHUS, posiel 1 (pOpM COLMAIbHON KU3HH.

Pa3zBuTHEe MOpANbHOTO CO3HAHUS M KOMIIETEHTHOCTH B DPEIICHHMH MOpPAIBHBIX IMPOOJeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (POPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBE/ICHUSI, OCO3HAaHHOTO U OTBETCTBEHHOT'O OTHOIICHHS K HPABCTBEHHBIM MOCTYIIKaM.
®opMHpoBaHUE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUUECTBE.
@®opmupoBaHre CIOCOOHOCTH K AMOIMOHATHHOMY BOCIPHUSATHIO MAaTE€MaTHYECKHX
00BEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHUI

Memanpeomemmuvie pe3ynbmamel 00yUeHUs

Pezynamuenvie YY/|
®  OmpejAeNsATh COOCTBEHHBbIE MPOOIEMBI M TMPHUYMHBI WX BO3HUKHOBEHHUS INpU padboTe ¢
MaTeMaTHYeCKUMU 00BEKTaMU;
e (dopMynupoBaTh COOCTBEHHBIC BEPCUU WM MPUMEHSTH YK€ MU3BECTHBIC (JOPMBI H METOIbI
pelieHus: MaTeMaTHIeCKON MpoOieMbl, (POPMyIMPOBATH MPEIOIOKEHNUS U CTPOUTH THIOTE3BI
OTHOCUTEIFHO PAacCMaTPHUBAEMOTO OOBEKTAa M TPEIBOCXHUINATH PE3yJbTaThl CBOCH Yy4eOHO-
M03HABATEIbHOU JEATEIbHOCTH;
e  OmpeAeNaTb MyTH JOCTMXKEHUS IIeJied W B3BEIIMBAaTh  BO3MOXKHOCTH Pa3pellIeHUs
OTpe/IeNIeHHBIX yueOHO-TI03HABATENbHBIX 3a/1a4 B COOTBETCTBUU C OMPEIEICHHBIMH KPUTEPUSIMU
Y 3aJla4yaMu;
e  BBICTpaWBaTh COOCTBEHHOE O0Opa30BaTENBHOE TMOANPOCTPAHCTBO JUIA  pa3pelieHUs
OMpEIETICHHOTO Kpyra 3ajJlay, ONpeesaTh U HaXOUTh YCIOBUS JUIS pealn3alud UaeH U MIaHOB
(camooOy4enue);
®  CaMOCTOSITCIILHO BBIOUPATH CPEIU TPEUIOKCHHBIX PecypcoB HambOoliee 3(pPeKTUBHBIC U
3HaYUMBIE TIPH PabOTE C ONPECICHHON MaTeMaTHYECKOM MOIEIBIO;
®  yMeTh COCTaBJIATH IUIAH Pa3pEIICHUs ONMPEEICHHOTO Kpyra 3ajad, UCIOJIb3Yys pa3IuvyHbIe
CXEMBI, peCypChbl IOCTPOCHUS JUArPAMM, MEHTAJIbHBIX KapT, MO3BOJSIOIINUX MPOU3BECTH JOTUKO
- CTPYKTYPHBIN aHaIU3 3aa4u;
e yMeTh IUTAHHPOBATh CBOM O0O0pa3oBaTeNIbHBIA MapUIPYyT, KOPPEKTHPOBATh U BHOCHUTH
onpejiesieHHble WM3MEHEHMs, KAaueCTBEHHO BIUSIOIIME HA KOHEYHBIH MPOIYKT Yy4ueOHO-
M03HABATEJIbHOU JEATEIbHOCTH;
® YMCHHE KA4YeCTBEHHO COOTHOCHUTH CBOW JCHCTBHSI C MPEIBKYIIAEMBIM HTOTOM Yy4eOHO-
MO3HABATENIBHOMN JEATEIBHOCTH MOCPEACTBOM KOHTPOJIS U TUIAHUPOBAHUS Y4eOHOro mpoiiecca B
COOTBETCTBUHM C HM3MEHSIONIUMUCS CHUTYallUsIMU U TIPUMCEHSEMBIMH CpPEICTBAMH M (opMamMu
OpraHM3allK COTPYAHUYECTBA, a TAKKE HHIUBUYyalIbHON pabOThI HA YPOKE;
e yMEHHME OTOUpPATh COOTBETCTBYIOIIME CPEACTBA peaM3allud PEUICHUS MaTeMaTHYEeCKHX
3a1a4, noAOWpaTb MHCTPYMEHTHI [JIsi OLIGHMBAaHUSA CBOEH TpaekTopuu B padore ¢
MaTeMaTUYECKUMU MOHATUSAMU U MOJCIISIMH;
Iloznaseamenvnvie YY/[
® yMEHHE OMPEJEATh OCHOBOIIOJATaIOIIee MOHSATHE M MPOU3BOJUTH JIOTUKO-CTPYKTYPHBII
aHaJIN3, ONPEIEsATh OCHOBHBIE TPU3HAKU U CBOMCTBA C IOMOIIBIO COOTBETCTBYIOIIMX CPEACTB U
WHCTPYMEHTOB;
e  yMEHHE IMPOBOAUTH KIACCUPUKALNI0 OOBEKTOB HAa OCHOBE KPUTEPUEB, BHIAEISATH OCHOBHOE
Ha ()OHE BTOPOCTETICHHBIX JTAaHHBIX;
®  yYMEHHE MPOBOJUTH JJOTUIECKOE PACCYKICHHE B HAMIPABJICHUU OT OOIINX 3aKOHOMEPHOCTEH
HU3y4aeMOU 3a/1auu 10 YaCTHBIX pPaCCMOTPEHUH;
®  YMEHHE CTPOUTH JIOTUUECKHE PACCYKICHHS HAa OCHOBE CHUCTEMHBIX CPAaBHEHHMH OCHOBHBIX
KOMIIOHEHTOB HM3y4aeMOr0 MaTeMaTUYeCKOro paszjena WM MOJEJH, TMOHITHS WU KJIacCOB,
BBIJICJISISL ONIPECIICHHBIE CYIIECTBEHHBIE IPU3HAKU UJIN KPUTEPUH;
®  YMEHHE BBISBIISATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTMYHOCTh COOTBETCTBYIOLIUX
[IEMOYEK PACCYKICHUN mpu paboTe ¢ MaTEeMaTHYECKUMH 3aJadyaMH, YMETh MOAPOOHO U CXKATO
NPEACTABIATh JIE€TAIM3ALMI OCHOBHBIX KOMIIOHEHTOB TIPU JOKAa3aTelbCTBE IOHATHA U
COOTHOIICHUI HAa MAaTEeMaTHYE€CKOM SI3bIKE;
®  yYMEHHE OPTaHW30BBIBATH MOWCK U BBISBIISITH TPUYMHBI BO3HUKAIOIINX MPOIECCOB, SIBJICHHM,
Haubosee BeposiTHbIe (DAKTOPHI, IO KOTOPHIM MaTeMaTHYECKUE MOJETH M OOBEKThl BeIyT cels



IO ONPEACICHHBIM JIOTHYECKUM 3aKOHaM, YMETb NPUBOAWTH INPUYMHHO-CIIECICTBEHHBIM aHAIN3
MIOHATUH, CYKJICHUN U MaTEMaTUYECKUX 3aKOHOB;

e yMEHHME CTPOMTh MaTEeMaTHYECKyl0 MOJeNb TMpU 33JaHHOM YCJIOBUH, 0OJaaaromen
OTIpeJICIEHHBIMU  XapaKTePUCTUKAMH OOBEKTa MpH HAJIWYUU OIpPEACIEHHBIX KOMIIOHEHTOB
(hopMupYyIOILIErocs MpeInoiaraeMoro NOHITHS WIH SIBICHUS;

®  yMEHHE NIEPEBOJIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIOIIYI0 MAaTEMaTUYECKON
3aJjaud Ha S3bIK Tpa@UuecKoro OTOOpPaKEHUS - COCTAaBJIICHUS MaTeMaTHYECKOW MOJENH,
COXPAaHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;

e yYMCHHME 3a]aBaTh IUIAH pPELICHHs MaTeMAaTU4YECKOW 3aJadd, PEaln30BbIBATh AJITOPUTM
JeMCTBUI KaK MOIIArOBOM MHCTPYKIIMHU JJISl pa3pelieHus yueOHO-TI03HaBaTeIbHON 3a/1a4H;

®  YMEHHE CTPOUTH J10Ka3aTEIBCTBO METOIOM OT IIPOTHUBHOTO;

e yMeHHE paboTaTh C MPOOJEMHON CHUTyalMel, OCYIIECTBISATh O0pa3oBaTeIbHBIN IMpoIece
MIOCPEJICTBOM ITOMCKA METOJIOB M CIIOCOOOB pa3pelleHus 3aJauu, ONpeaeiTh I'PaHHIIbI CBOErO
00pa3zoBaTeNbHOTO MPOCTPAHCTRA;

® yMETb OPUEHTUPOBATHCA B TEKCTE, BBIABIATH IJIaBHOE YCIOBUE 3aJaud U yCTAHABIIMBATH
COOTHOILIEHHE PACCMaTPUBAEMBbIX OOBEKTOB;

e yMEHHME MEpeBOAMTb, WHTEPHPETUPOBATh TEKCT B MHbIE (OPMBI IPEICTABICHUS
MH(pOpPMaLIMU: CXEMBI, THarpaMMBbl, Fpa)UueCcKOe MPEICTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/[

e yMmeHue paboTaTh B KOMaHIe, (OPMHUPOBAHME HABBIKOB COTPYAHHYECTBA U Y4eOHOTO
B3aUMOJICHCTBUS B YCIIOBHUSIX KOMAaH/HOW UTPHI WJIH HHOU (DOPMBI B3aUMOJICHCTBUS,

e yMEHME paclpeiessiTh POJM U 3aJaud B paMKax 3aHATHS, (QOpMHUpYS TaKKe HaBBIKU
OpPraHU3aTOPCKOr0 XapaKTepa;

e  yMEHHE OLICHUBATh MPABUIBLHOCTh COOCTBEHHBIX JACUCTBHM, a TaKkKe NESATEILHOCTH JAPYTUX
Y4aCTHUKOB KOMaHJIbl;

e KOpPPEKTHO, B paMKax 3ajad KOMMYHHKAaIMM, (OpPMYJIMpPOBaTh U OTCTaWBaTh B3IJISAABI,
apryMEHTHPOBATH JIOBOJIbI, BBIBOJBI, & TAKXKE BBIBUTAaTh KOHTPAPTYMEHTHI, HEOOXOAUMBIE IS
BBISIBJICHUSI CUTyallMM yCII€Xa B PEIIEHUH TON WM MHOW MaTEMaTUYECKOH 3a1a4u;

e yMEHHME TI0JIb30BaTbCsl MaTeMaTHUYeCKMMHM TEpPMHUHAMHM  JUIsl  pelIeHus  ydeOHo-
MO3HABATENbHBIX 3aJ[a4, a TaKK€ CTPOUTh COOTBETCTBYIOILME pEUEBbI€ BBHICKA3bIBAaHUS Ha
MaTEMaTHUYECKOM SI3bIKE JJI BBICTPAUBAaHUS MAaTEMaTUUECKON MOJEIIH;

®  yMETb CTPOUTh MAaTEMaTHUECKHE MOJEIU C MOMOIIbI0 COOTBETCTBYIOLIETO MPOTrPAMMHOIO
obecrieueHus, CEpBUCOB CBOOOTHOTO OTIAJIEHHOTO JOCTYTIA;

e yMeTb IpaMOTHO M YETKO, coriacHo mnpaswiam odopmienus KHWM-a OI'D 3aHocuth
MIOJIy4YE€HHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemmnuie pezyromamol:

e  (opMHpOBaHHE HABBIKOB ITOMCKA MAaTEMaTUYECKOIO METO/Ia, AJITOPUTMA M TIOMCKA PELICHUS
3a/1auu B CTpyKType 3anay OI'3;

e  (opMHpOBaHUE HABbIKA PEIICHUS ONPEACICHHBIX THIIOB 33/1a4 B CTPYKType 3a1au OI'D;

e yMmeHHe paboTaTh C TaOIMIAMHM, CO CXEMaMM, C TEKCTOBBIMHM JIaHHBIMHM;, YMETh
peoOpa30BbIBaTh 3HAKU U CUMBOJIBI B I0KA3aTENbCTBAX M MPUMEHAEMBIX METOJIaX Ul PELICHUs
0o0pa3oBaTeNbHbBIX 3a7aY;

e yMEHME INpPUBOAUTH B CUCTEMY, COINOCTaBIATh, OOOOIIATP M  AHAIU3UPOBATH
MH(POPMAIIMOHHBIE KOMIOHEHTHl MAaTeMaTHYECKOr0 XapakTepa M yMETb NMPUMEHSTHh 3aKOHBI U
IIpaBWJIa Ui PEIIECHUST KOHKPETHBIX 3a/1a4;

e yMEHHME BBIIEIATh IJIaBHYIO U HU30BITOUHYI0 HH(POpPMAILUIO, MPOU3BOAUTH CMBICIOBOE
C)KaTHe MaTeMaTH4eCKuX (DaKTOB, COBOKYMHOCTH METOAOB M CIOCOOOB pEIlIeHHs; YMETb
MIPEJICTaBIATh B CJIOBECHOH (opMe, UCHOIb3ys CXEMbl U pa3IUyHble TaOJIULbI, TpapuKkud U
JyarpamMmbl, KapThl MOHSATUH M KJIACTEPHI, OCHOBHBIE UAEHU M IUIAH PEIICHUS TOH WIM WHOU
MaTeMaTHYECKON 3alaun.

Tpebosanus Kk yposHio NOO20MOBKU Y4aAUUXCsl
HartypajbHble yncaa. /I[podu. PannonaabHbie Yncia
Buinycknux nayuumes:
®  [IOHMMAaTh OCOOEHHOCTH JECSITUYHON CUCTEMbI CUMCIIEHMUS,;
®  ONEpPUPOBATH NOHATHUAMH, CBA3AHHBIMU C JEIUMOCTBIO HATYPAJIBHBIX YHCET;



e BbIpaXaThb 4HCIAa B OKBUBAJIEHTHBIX (opmax, BbIOMpas Haubojee MOAXOIALIYI0 B
3aBHUCHUMOCTH OT KOHKPETHOM CUTyaluH;

®  CpPaBHMBATh U yNOPSAOYHBATH PAl[HOHATIBHBIC YHCIIA;

®  BBINOJHATH BBIYUCICHHUS C PAlMOHAIBHBIMM YHMCJIAMH, COYETasi YCTHbIE M MUCbMEHHbBIE
MpUEMBI BBIUMCICHUN, IPUMEHEHHUE KaIbKYJIATOpa;

®  UCHOJB30BaTh IOHSATHSL W YMEHUS, CBA3aHHbIE C IPONOPILHOHAIBHOCTHIO BEJIUYMH,
IIPOLIEHTaMH, B XOJE PEIIECHUS MaTeMaTUYeCKUX 3aJad M 3a7ad U3 CMEXKHBIX INPEIMETOB,
BBIIIOJIHATH HECJIOKHBIE IPAKTUYECKUE PACUETHI.

JleicTBUTEIbHBIE YHCIA

Buinycknux nayuumes:

®  UCIOJB30BaTh HauaJIbHbIC MIPEICTABICHUS O MHOKECTBE JEHCTBUTENbHBIX YHCET;

®  OIEpUPOBATh NOHATHEM KBAJPaTHOIO KOPHs, IPUMEHATDH €r0 B BEIYUCICHUSIX.
AureOpanyecKue BbIpasKeHUs

Buinycknuxnayuumcs:

®  ONEpUPOBATH TMOHATHIMH «TOXIECTBO», «TOXKIAECTBEHHOE MPeoOpa3oBaHUE», peliaTh
3aJ1a4uu, coseprkalue OyKBeHHbIE JaHHbIE; paboTaTh ¢ (OpMyIaMu;

e  BBHINOJHATH NpeoOpa3oBaHUsS BBIPAXKEHHM, COAEPIKAIIUX CTENEHU C IeJIBIMHU MOKa3aTeIsIMu
Y KBaJIpaTHbIE KOPHH;

e  BBINOJHATH TOXKJECTBEHHBbIE MPEOOPA30BAHUS PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWI A€HCTBUIM HaJl MHOTOWIEHAMU U aJireOpandyeckuMU Jpo0simu;

®  BBINOJHATH PA3I0KEHNUE MHOTOWICHOB HA MHOXKHTEIH.

YpaBHeHus

Buinycknux nayuumes:

e  pelaTh OCHOBHBIE BHJIbI PAallMOHAJBHBIX YPAaBHEHUHN C OJIHOM MepeMEeHHOW, CUCTEMBI JBYX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU;

e [IOHMMAaTh YpaBHEHHE KaK BaXHEHMIIyl0 MaTeMaTHYeCKyl0 MOJedb i1 OIUCAaHUS U
U3y4YEHUs] Pa3HOOOPA3HBIX pEaJbHBIX CUTYallUil, pelaTh TEKCTOBbIE 3a/a4M anre0pandyeckum
METOJIOM;

®  [PUMEHATH rpauueckue MpeACTaBlICHUs U HCCIEAOBaHUs YpPaBHEHU, UCCIEI0OBaHUS U
pELIEeHNs CUCTEM YPABHEHHUN C ABYMS [IEPEMEHHBIMHU.

HepaBencrBa

Buinycknux nayuumes:

® [IOHMMaTh M MPUMEHATb TEPMHUHOJOTMI0O M CHUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM
HEpaBEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

e  pelaTh JUHEIHbIC HEPABEHCTBA C OJIHOM MEPEeMEHHON M UX CHUCTEMBbl; pellaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOi Ha rpaduyecKre MPeACTaBICHHUS.

OcHoBHBbIE MOHATHS. UK c/I0BbIE PYHKIMHA

Buinycknuk nayuumes:

® TIOHMMATh W UCIOJH30BaTh (QYHKIIMOHATIbHBIC MOHITHUS U S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHNUs);

®  CTpOUTH IpadUKH dJIeMEHTapHBIX (YHKIINI; UCCIEeN0BATh CBOICTBA YMCIOBBIX (DYHKUIMH Ha
OCHOBE U3y4Y€HUs MOBEICHUS UX IPAPUKOB;

e [OHMMATh QYHKIUIO KaK BaXHEHIIYI0 MAaTeMAaTUYECKYI0 MOJEJNb JJis ONMHUCAHUsS MPOIIECCOB
U SBJICHUN OKPYKAIOUIETO MHpPA, MPUMEHATh (YHKIHMOHATIBHBIM S3bIK JJIS ONUCAaHHUA U
WCCIIEIOBaHMS 3aBUCUMOCTEN MEX Ty PU3NUECKUMU BEIMYMHAMH.

OnucarejibHasi CTATUCTHKA

Buinycknuk nayuumes:

®  UCIOJB30BaTh MPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHATIU3a CTATUCTUYECKUX JTAaHHBIX.
Cay4aiinble COOBITHSI H BEPOATHOCTD

BohinycKHUKHAYy4YUTCS

®  HAXOAWTHOTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTH CITy4alfHOTO COOBITHSI.

KomOunaTopuka

e  BBINYCKHUK HAy4YWTCs peliaTh KOMOMHATOPHBIE 3a7aud Ha HAXOXJICHHE YUCIIa OOBEKTOB
WA KOMOMHAIINHA.

Haruasiainas reomerpus

Buinycknux nayuumes:




e  pacro3HaBaTh Ha 4YepTexax, PUCYHKaX, MOJENSX U B OKPYKAIOIIEM MHpE IJIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;

e pacrio3HaBaThb pa3BEPTKU Kyba, NPSIMOYTrOJIBHOTO Mapajelienunena, IpaBUIIbHOM
MUpaMM/JIbl, HWIMHIpA U KOHYCAa;

®  CTPOUTH pa3BEPTKH KyOa U MPSAMOYTOJILHOTO Mapaiesienunea;

e  OmpeAensaTh IO JIMHEWHBIM pa3MepaM pa3BEPTKU (UTypbl JIMHEHHBIE pa3Mepbl camoi
¢burypsl 1 Ha060poT;

®  BBIUUCIATH 00BEM MPSMOYTOIBHOIO NapauIeIenuIe 1a.

I'eomeTpuueckue purypnbi

Buinycknux nayuumecsi:

®  TI0JIb30BaThCS SI3BIKOM T€OMETPUU JJIsl OMHUCAHHS IMPEIMETOB OKPY’KAIOLIEro MHpa U MX
B3aMHOI'0 PACIIONOXKEHUS;

e  pacro3HaBaThb U M300paXkaTb Ha YepTEeKaX W PUCYHKAX TIeOMETpUYecKue (GUrypsl M UX
KOH(UTypaIuu;

®  HaxOJWTh 3HAYCHMS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOLICHMS, IPATyCHYIO MEpY
yrioB ot 0° go 180°, mpumeHss ompeaeneHus, CBOWCTBA M MPU3HAKU (QUTYpP U UX DJIEMEHTOB,
oTHoIIeHus puryp (paBeHCTBO, 0I00ME, CAMMETPHH, IIOBOPOT, MApAJLICIBHBIN MIEPEHOC);

e  ONEpUpOBaTh C HAYAIbHBIMU MOHATHSIMH TPUTOHOMETPUU U BBINOJIHATH 3JIE€MEHTApPHBIE
orepauuy HaJ QyHKUUSAMH yTJIOB;

e  pemiaTh 33/1a4M HA JIOKA3aTEJILCTBO, OMUPASACH HA U3YUYEHHBIE CBOWCTBA (PUTYp M OTHOILICHHMA
MEX]ly HUMH U IIPUMEHSISI U3yUYE€HHBIE METO/IbI JOKA3aTENbCTB;

e  pelaTh HECNIOKHBIE 33/1a4U Ha MOCTPOEHHUE, IPUMEHSISI OCHOBHBIE aITOPUTMBI IOCTPOESHHUS C
MTOMOUIBIO IUPKYJIS U INHENKH;

e  peuaTh NPOCTEHUIINE MNTAHUMETPUIECKUE 3a1a4U B IIPOCTPAHCTBE.

N3mepenne reoMeTpu4ecKuX BeJTUYHH

Buinycknux nayuumecsi.:

®  UCHOJb30BATh CBOMCTBA M3MEPEHUs [UIMH, IUIOINAAECH M YIVIOB NPU pPELICHUWH 3a1ad Ha
HaXO0X/IECHUE IJIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI 1yT'H OKPYXKHOCTH, I'PaJyCHON Mepbl
yria;

®  BBIUUCIATH IUIOIIATU TPEYTrOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajielorpaMMOB, Tpameiuii,
KpYyTOB U CEKTOPOB;

®  BBIUUCIATH JUIMHY OKPYXHOCTH, JUIMHY AYT'H OKPY>KHOCTH;

®  BBIYHCIATH JJIMHBI JIMHEHHBIX 3JI€MEHTOB (PUIYp M UX YIJIbl, UCIONB3Ysl (DOPMYIIBI JITHHBI
OKPY’KHOCTH U JUIMHBI IYTH OKPY’KHOCTH, (POpMyJIbl IUIOIIAAeH Guryp;

e pemaTh 33JaYd Ha JOKa3aTeJbCTBO C HCMOJIb30BaHUEM (DOPMyJI JJIUMHBI OKPYKHOCTH H
JUTMHBI IyTH OKPY>KHOCTH, (hopMyI Tuiomaneit Gpuryp;

e pemaTh NPaKTUYECKUE 3a/ayM, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX BEIMYHMH
(ucmonp3yst MpH HEOOXOAMMOCTH CIIPABOYHUKHU U TEXHUYECKUE CPE/ICTBA).

Koopannatsi

Buinycknux nayuumecs:

e  BBUKCIATH JUIMHY OTpE3Ka II0 KOOpAMHATaM €ro KOHIIOB; BBIYHUCIATh KOOPIWHATHI
CepeIuHbl OTPE3Ka;

®  CIIOJIb30BaTh KOOPAMHATHBIN METOJ ISl U3Y4YEHUS CBOMCTB MPSIMBIX U OKPY’KHOCTEH




Conepixanue Kypca

«IIpakTHKO-OpHeHTHPOBaHHBIE 3a1aHuD» OTpadoTka 3aaau Ne 1-5 KUM OI'D.

TabnuuyHoe u rpaduyeckoe NpeACTaBICHUE JAaHHBIX, IUIAH U CX€Ma, W3BJIEYEHHUE HY)KHOM
uHpopmanuu. M3MEHYMBOCTH TpPH H3MEpeHHAX. Pemaromue mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHUYMBBIX BelIMYMHAX. Belumcienus um npeoOpa3oBaHue BenuuuH. VccienoBaHue HpOCTEHIIMX
MaTE€MaTHYECKUX MOJEIIEH.

«Bbryuciienust u npeodpasoanus». Orpadorka 3agad Ne 6 KUM OI'D.

Jleiicmeus ¢ namypanpsHblMu YUCI1AMU

CrnoxxeHue ¥ BBIYUTAHHWE, KOMIIOHEHTHI CIIOKCHHS M BBIYUTAHUSA, CBS3b MEXIy HHIMH,
HaXO0XJIEHHE CYMMbl U Pa3HOCTH, U3MEHEHHE CyMMbl U Pa3HOCTU MpPH HU3MEHEHHH KOMIIOHEHTOB
CJIO)KCHHUS U BHIUUTAHUSI.

YMHOKEHHUE U JIeJIeHHe, KOMIIOHEHThl YMHOKEHUS U IeTICHUS, CBSI3b MEXI1Yy HUMH, YMHOXKEHHE
U CIIO)KEHHUE B CTOJIOHK, JIeJICHHE YTOJIKOM, MPOBEPKa Pe3ysibTaTa ¢ IMOMOUIbIO PUKUAKH U 0OpaTHOTO
IEUCTBUSL.

Yucnoevie svipasrcenusn

YuciioBoe BBIPAKEHUE U €r0 3HAYECHHE, IMTOPSAO0K BBINOJIHEHUS JEHCTBUN.

/Jlpoou. Obviknosennwie Opoou

Hons, yactb, 1poOHOE 4ncio, 1podk. IpobHoe yncio kak pe3ynbraT aeneHus. [IpaBusibHbe U
HeIpaBUJIbHBIC IPOOH, CMEIIaHHAs IPO0b (CMEIIaHHOE YHCIIO).

3anmuch HaTypalbHOTO YHCIa B BHIE JIpOOHM C 33JaHHBIM 3HAMEHATeleM, IpeoOpa3oBaHHE
CMEILIaHHOM IPOOH B HEMIPaBUIIbHYIO JPOOb U HA00OPOT.

[IpuBenenne apobdeii k odmemy 3HameHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxxeHue M BbIYUTAHUE OOBIKHOBEHHBIX ApoOed. YMHOXKEHHE M JeeHHe OOBIKHOBEHHBIX
JIpoOeH.

ApudmeTrnueckue JeHCTBHS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue NeHCTBUS C IPOOHBIMH YHCIAMH.

Cnocobbl payuonaruzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCTnEUL.

Jecamuunsvle Opoou

[IpeoOpazoBanue AecATUYHBIX OpoOeil B 0ObIKHOBeHHBbIC. CpaBHEHHE AECATUYHBIX IPOOEi.
CnoxxeHue M BBIYMTAHUE AECITUYHBIX ApoOel. OKpyryieHue AeCATUYHBIX ApoOed. YMHOXKEHHE U
JIeJICHUE JEeCATUYHBIX ApoOeit. [Ipeobpaszosanue 00bIKHOGEHHBVIX Opobell 6 Odecsimuulvle OpoOU.
Koneunvie u 6eckoneunvie decsasmuunvie Opoou.

Yucna. Pauyuonanvubie yucaa



MHoOXecTBO paluoHanbHBIX uuncen. CpaBHeHHE palUOHANBHBIX uwnced. [ledicTBus ¢
paroHATBHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUcia 0ecamudtol Opoobwio.

/Ipoono-payuonanvusie sviparxcenus

[IpeoOpazoBanne JAPOOHO-TUHEHHBIX  BBIPAKEHUHN: CIOKEHUE, YMHOXEHHUE, JCJICHUE.
Aneebpauueckas 0pobw. Coxkpawenue anreeopauveckux opooeil. Ilpusedenue ancebpauueckux opooell
K obwemy 3Hamenameno. J[lelcmeus ¢ aneebpauyeckumu OpoOAMuU: CNOJCeHUe, Gbluumanue,
VMHOdMCEHUe, OelleHue, 80386e0eHUe 8 CneneHb.

«JleiicTBUTEeIBLHBIE YHCaa». OTpadoTka 3aaau Ne 7 KM OI'D.

Payuonanvusvie yucna

N3o00pakeHre 4ucen Ha 4YHUCIOBOM (KoopauHaTHOM) mpsiMod. CpaBHeHue umcesl. Mogyib
YyHuClia, TEOMETpUYecKas MHTepnperanus MOAyJs uucha. JleWcTBUS ¢ TOJOXHUTEIbHBIMUA U
OTpULATENIbHBIMH YUCIaMU. MHOXECTBO LEJbIX YUCEIL.

Koopounama mouxu

OCHOBHbBIC TOHSTHUS, KOOPOUHAMHBIU VY, paccmosHue mexcoy mouxamu. Koopounamoi
MOYKU.

Hppayuonansusie uucna

[TonsTue nppanronansHOro yncia. PacnosnaBanue upparoHaIbHBIX YHCEI.

MHuooicecmeo OelicmeumenbHbiX Hucel.

«IIpeoOpa3zoBaHue ajredpandyeckux Bbipaskenuin». Orpadorka 3agauy Ne § KUM OI'D

Hppayuonanvuvie uucna

[lonaTne wuppannoHanpHOrO 4mncia. Pacno3HaBaHWe HWppanMOHANBHBIX uwncen. [Ipumepsl
JOKa3aTenbCcTB B anrebpe. [eucmeus ¢ uUppayuOHANbHLIMU YUCIAMU. YMHOJICEHUe, OelleHue,
6036e0eHue 8 CIMeneHb.

Mnoorcecmeo OeticmeumensHuIX uucei.

«YpaBHeHus ». Otpabotka 3a1a4 Ne 9 KM OI'D.

Pasencmea

Uucnoroe paBeHcTBO. CBOMCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO C MEpEMEHHOM.

Ypasnuenusn

[TonsiTie ypaBHEHUS U KOpHS ypaBHEHUS. [IpedcmasieHue O paBHOCUNTbLHOCMU YPAGHEHUI.
Obnacmov onpedenenus ypasHenus: (001acmsb OONYCMUMBIX 3HAYEHUL NePEMEHHOL).

Jluneiinoe ypagnenue u e2o KOpHu

Pemienue nuHelHbIX ypaBHEHUU. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeii
JIUHELH020 YypasHeHus. PeuieHue TuHeliHblX YpasHeHUll ¢ Napamempom.

Keaopammnoe ypagnenue u e2o kopnu

KBanpatHele ypaBHeHusi. Hemonnble kBajpaTHbie ypaBHEHHUs. J[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHusa. dopmyna KopHeW KBaApaTHOro ypaBHeHUs. leopema Buema. Teopema, obpammas
meopeme Buema. PelieHue KBaJIpaTHBIX YPaBHEHUM: HCIOJIb30BaHUE (HOPMYINBI A HAXOXKIACHUS
KOpDHEW, cpaguueckutl MmemoO peuwleHus, pasilodCeHue Ha MHONCUmenu, noobop KopHeu ¢
ucnonvzosanuem meopemsvl Buema. Konuuecmso xopreii k6adpamnozo ypasHeHus 8 3a8UCUMOCHU OM
e20 ouckpumunanma. bukeadpammvie ypasnenus. Ypasnenus, ceooumvie K TUHEHbIM U KBAOPAMHBIM.
Ksaopammnuie ypasnenus c napamempom.

/Jlpoono-payuonansvhnsle ypagHeHus

Pemenne mnpocTtedmmx ApoOHO-TMHEHHBIX ypaBHEHUW. Peuwtenue O0poOHO-pAYUOHATILHBIX
VPAHeHUII.

Memoobl pewieHus ypagueHuil: Memoobl PABHOCUTbHBIX NpPeodpA308aHUll, Memoo 3aMeHbl
nepemenHou, epaguueckuti memoo. Hcnonvzoeanue ceoticme QyHKyull npu peuieHuu ypasHeHul.

Tpocmeriwue uppayuonansiole ypasnenus éuoa | f (x) =a, \/ f(x)= \/ g(x).

n
Vpasnenus suoa X' = a .Ypasnenus 6 yeavix 4uciax.

«BepositHocTh coObITHI» OTpadoTka 3agad Ne 10 KM OI'D.

Cayuaiinvie coovimus

Cny4vaifHple OMBITHI  (IKCIIEPUMEHTHI), AJIEMEHTapHbBIE CIIy4ailHble COOBITHUS (MCXOJBI).
BepositHocT  snemeHTapHbIX  coObITuH.  COOBITHSI B CIOy4YaHBIX  OKCIIEPHUMEHTax |
OJIarOMpPUATCTBYIOIINE 3JIEMEHTApHBIE COOBITHSA. BeposTHOCTH cinydalHbIX COOBITHI. OTBITHI C



PAaBHOBO3MOXXHBIMH  DJIEMEHTApHBIMH  COOBITHAMHU. KilaccHueckne BEpOSTHOCTHBIE OINBITHI  C
HCTIOJIb30BaHUEM MOHET, KyOHKOB.

«Dynkuum 1 rpadpuxm». Otpadotka 3agay Ne 11 KM OI'D.

Dynkyuu

Honamue ¢hpynkuyuu

JlekapToBbl KOOPAMHATHI Ha IIOCKOCTH. DOpMHUpOBaHUE MPEJCTABICHUN O METalpeIMETHOM
MOHATHH «KOOPAUHATHDY. CrocoObl 3a1aHus (PyHKIUI: aHAIUTHYECKUH, rpaduuecKkuii, TaOIMIHBIN.
I'paduk ¢ynkuuu. [lpumepsl (yHKUMNA, MOTy4aeMblX B MPOLECCE HCCIEIOBAHUS Pa3IUYHbIX
peanbHBIX MPOLECCOB M PeUIeHUs 3ajad. 3HaueHue GyHKuuu B Touke. CBoiicTBa (yHKIMA: 001acTh
ornpezeneHus, MHO>KECTBO 3HAuYCHUH, HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
yemHOCMb/HeyemHOCmb, TPOMEXKYTKA BO3pacTaHWs M yObIBaHMsA, HauOoJbIlee M HaWMEHbIIEE
3HayeHus. MccnenoBanue GyHKIMY 110 ee rpaduky.

Juneitnas pynkuyusn

CroiictBa u rpaduk nuHerHHON (QyHKIMU. YrinoBod kodddummeHT npsmoil. PacmonoxeHnue
rpaduka JUHEHHON (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOro KO3((UIMEeHTa U CBOOOIHOTO YJICHA.
Haxoorcoenue xosghguyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCI0BUAM. NPOXOAHCOEHUE NPAMOLL
yepez 068e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU uepe3 OAHHYIO MOYKY U
napaienvHol OAGHHOU NPAMOU.

Keaopamuunaa ¢pynxyusn

CeroiictBa u rpaduk KBaapaTuyHOW ¢GyHKIMH (mapabomna). [locmpoenue epaghuxa
K8AOPAMu4HoU PyHKYuy no mouxkam

Oopamnasn nponopuuUOHAILHOCHb

CaoiicTBa QyHKIMU y = k I'unepbomna.
X

«ITocaenoBarenbHOCTH M porpeccum» OtpadoTka 3amau Ne 14 KM OI'D.

Ilocneoosamenvnocmu u npozpeccuu

YucnoBast mociie1oBaTeNbHOCTh. [IpuMepbl YMCIOBBIX MOCIEI0BATENBHOCTEN. beckoHeuHbIe
MOCJIeIOBAaTEILHOCTH. ApudMeTndecKkas mporpeccus U ee cBorcTBa. ['eomeTpuueckas mporpeccus.
@opmyna obugezo unena u cymmol N NEPEvIX UieHO8 apuhMemuieckol U 2eoMempuyecKoll npocpeccuil

«IIpakTHYeckue pacyeTbl o popmyaam» OtpaboTka 3a1a4d Ne 12 KM OI'D

Bolpaxkenue ¢ mnepemeHHOM. 3HaueHue BblpaxeHus. [lojcraHoBKa BBIpaKEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasrcenusn

CreneHp ¢ HaTypaJbHBIM IIOKazaTelieM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHHUH,
COJIEp KAIIMX CTEIIEHN C HATypaJIbHBIM IIOKA3aTEIIEM.

OpnHowieH, MHOrowIeH. JIeWcTBUS ¢ OHOWIEHAMU M MHOTOWIECHAaMU (CJIOKEHUE, BBIUNTAHUE,
yMHOKeHue). PopMyJibl COKPAILIEHHOTO YMHOKEHUS.

«HepaBeHcTBa M cucTeMbl HepaBeHCTB». OTpaboTka 3agau Ne 13 KM OI'D.

Hepasencmea u cucmemul Hepagencme

Pemenune HepaBeHCTB ¢ OHOM MEPEMEHHON: TMHENHBIX, K6adpamubix. CUCTEMbI HEPABEHCTB C
OJIHOW TIepeMEeHHOM. PeleHne cucTeM HEpaBEHCTB C OJHOW NMEPEMEHHOW: JTUHEHHBIX, K8AOPAMHbIX.
N300paxeHne peuieHus CUCTEMbl HEPABEHCTB Ha YUCIOBOW MPSAMOW. 3amuCh pPELIECHUS CUCTEMBI
HEPaBEHCTB.

«I'eomerpuyeckue ¢purypsl. Yrabn. Otpadorka 3agad Ne 15 KUM OI'D.

Benuuunoi

Benuuuna yrina. ['pagycnas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOTO TpeyroysbHUKA. BHemmHuii yron tpeyroipHuka. CymMma yYIJOB
TPEyroJIbHUKA

«I'eomerpuyeckue purypsl. Jimub». OtpadoTka 3amad Ne 16 KUM OI'D

Duzypvi 6 ceomempuu u 6 OKpyHcaouiem mupe

['eomeTrpuueckass ¢urypa. BHyTpeHHssi, BHemHssi obnactu Gurypsl, rpaHuna. JluHuum u
o0yiacTi Ha TUIOCKOCTH. Brinmyknas u HeBbinykiias purypsl. [1nockas u Herockas ¢urypsl. [lonsrue
BennuuHbl. [{nuna. M3mepenue munnbl. EquHULBI H13MEpeHUst TTUHbI



Brienenue cBoiicTB 00bekTOB. DOpMUpOBaHUE NPEACTABICHUNA O METAIIPEIMETHOM MOHATUU
«purypa». Touka, OTpe3oK, mpsMas, JIyd, JIOMaHas, IUIOCKOCTb, yroj, OHCCEKTpuca yria H ee
CBOWCTBA, BUJbI YTJI0B, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummeTpust reomerpuueckux ¢uryp. LleHTpanbHass CUMMETpPHS T'€OMETPHUECKUX

¢uryp.

«Ilnomans MHoroyroabHuka». Orpadortka 3agad Ne 17 KM OI'D

H3zmepenua u gpluucnenus

[Tnomanu. ®opMynbl MIOWAAM TPEYTOJbHHUKA, MapajuieiorpaMMa U €ro YacTHBIX BHUJOB,
Tpaneuuu, Gopmyna ['epona, hopMmyna IO BBITYKIOTO YETHIPEXYTOJbHUKA, (POPMYIIBI JTHHBI
OKPYHOCTH M ILTOLIATIHN KpyTa

«H3mepenns u Boruucjaenus». Orpadorka 3agad Ne 18 KM OI'D.

H3mepenus u eviuucnenus

[Tnomanu. dopMynsl miIoW@AAN TPEyroJIbHUKA, NapaiielorpaMMa M €ro 4acTHBIX BHUJOB,
Tpamenuu, (GopMynia IUIOMAAN BBITYKJIOIO YETHIPEXYroJbHUKA, (OPMYIbI JIUHBI OKPYKHOCTH HU
rioniaau kpyra. [lnomaas npaBuiIbHONO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomeTpuueckre COOTHOLIECHHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TpuronomeTtpuyeckue GyHKIMH yria.

«Teopernueckue acnexkto». OTpadotka 3agau Ne 19 KM OI'D.
Teopernueckue acrekThl, TEOPEMBbI, aKCUOMBI, ONIpeIesIeHus], (POPMYJIbL, JIEMMBI.



TemaTnyeckoe ILIAHUPOBAHUE Kypca

No Tema 3aHATHS OCHOBHBIE BUJIBI JEATEIBHOCTH YUaIIUXCSA Koi-Bo
n/m (Ne 3amanust B KUM) 4acoB
1 Boruucnenus u Beimonustor apupmeTnueckue neicTus ¢ 2
npeoOpazoBanus (6 paloOHATBHBIMH YHCIAMU, BEIYUCIISIOT 3HAYCHUS
3amanne KNM) YUCIIOBBIX BBIPAKEHUM, IEPEXOAAT OT OJTHOU
(dbopMBI 3aIKCH YKCIIA K APYTOH
2 JlelictBuTENBHBIE N300paxaroT yncia ToYKaMi Ha KOOPIUHATHON 2
yucna (7) IIPSIMOM, CPAaBHUBAIOT JEHCTBUTEIIBHBIEC YHCIIA,
BBINOJIHAIOT BBIYMCIICHUS U IPEoOpa3oBaHus,
BBITIOJIHSIOT MIPUKUIKY PE3YJIbTaTa BEIYMCICHUH.
3 IIpeoOpazoBanus BoInonHAIOT BhIUMCIIEHUs U IpeoOpa30BaHus 2
anredpanvyeckux apu(METHIECKUX BBIPAKECHUH, TPUMEHSIOT
BbIpakeHuil (8) CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH
JUTS1 Ipe00pa30BaHus BRIPAKCHHI
4 VpaBHenus u  (9) Pemraror nmuHeitHbIE M KBaJIpaTHbIE YPAaBHEHUS C 2
OJHOM MIEPEMEHHO, HEPABEHCTBA C OJTHOM
HEePEMEHHOM U UX CUCTEMBI
5 Oynknuu ¥ rpadukn | CTposT ¥ UUTAIOT TpadUKU Pa3TUIHBIN (YHKIIHH, 2
(11) YUTAIOT TpauKy QyHKIHHA, ONMUCHIBAIOT C
NOMOILBIO (YHKIMH pa3IMyHble 3aBUCUMOCTH
MEX]y BETMYMHAMU, HHTEPIPETUPYIOT rpaduku
3aBUCUMOCTEMN
6 Yucnosbie U BrinonHsoT peodpa3oBanHus anredpandeckux 2
OyKBEHHbIE BBIPA)XEHU, HAXOAT 3HaUeHHs OYKBEHHbIX
BbIpaxkeHus (13) BBIPAKEHUI, OCYLIECTBIISISI HEOOXOIUMBIE
OJICTAHOBKH
7 [IpakTueckue OcCy1IeCTBIISIFOT pacyeThl o (GopMyIaMm, 2
pacyeTsl 1o BBIPA)XAIOT 3aBUCUMOCTH MEX]y BETMUYMHAMH,
dbopmynam (14) BBIYMCIISIOT 3HAYEHUS] YUCITOBBIX BbIPAKEHUM
8 [IpakTuko- BhINONHAIOT BEIUKCIIEHUS U TIpeoOpa3oBaHus, 2
OpUEHTHPOBAHHbBIE OCYIIECTBIISIOT IPAKTUUECKHUE PACUEThI, CTPOSIT U
3aganus (1-5) UCCIIEIYIOT MaTeMaTUYeCKHe MOJIEIH,
HCIOJIB3YIOT IPUOOpPETECHHbIE 3HAHUS U YMEHUS B
NPaKTUYECKOH NesITeIbHOCTH
9 I'eomeTpuueckue BrInosiHsieT 1eicTBHUS C TEOMETPUUECKUMU 2
¢urypsl. Yriasl (16) burypamu, pemaroT IIaHUMETPUIECKUE 3a1a4H
Ha HAXOXKJECHUE TEOMETPUICCKUX BEIUYHH (YTIJIOB)
10 I'eomeTrpuueckue Pacno3nator reomerpuueckue GUrypsl Ha 2
¢urypsl. nunsl (17) | IUIOCKOCTH, pa3inyaioT UX B3aHMHOE MOJ0XKEHHUE,
n300paXkaroT reoMeTpruiecKkrue (PUrypsl, pemarT
IUTAaHUMETPHUECKHUE 3a/1a41 Ha HaX0XJIeHUE
T€OMETPUUECKUX BEIMYUH (JUIMH, YIJIOB)
11 [Tnomane Pacnioznatot reomerpuueckue Gpurypsi Ha 2
MHOTrOoyrojpHUKa (18) | MIocKoCcTH, pemaroT MIIaHUMEeTPUYEeCKHe 3aauu
Ha HaXOKJ€HUE Tr€OMETPUUECKUX BEIUUHUH
(myomaeit), OCyecTBISAIOT pacyeThl 10
dbopmynam
12 W3mepenus u OnpenenstoT KOOPAUHATHI TOYKHU IIIOCKOCTH, 2
Beraucienus (19) MPOBOJST ONEpalluy HaJl BEKTOPAMHU, BBIYUCISIIOT
JUIMHY ¥ KOOPJMHATHI BEKTOPA, YTOJI MEXTY
BEKTOPAMH, CHHYC, KOCHHYC M TaHI'€HC yIJia
13 Teopetnueckue [IpoBoaAT 10Ka3aTEIbHBIE PACCYKICHUS, 2




acriekTsl (19)

OIICHUBAIOT JIOTUYECKYIO MPABUIBHOCTh
paccyXJIeHUM, pacro3HAIOT OITHOOYHBIE
3aKJTFOYCHUS

14 HepaBenctBa u Pemraror ypaBHeHuUs, HEpaBEHCTBA M UX CUCTEMBI, 2
CUCTEMbI HEPABEHCTB
(13)
15 BepositHOCTh Haxonat BeposTHOCTh CITy4aifHbIX COOBITHI B 2
coObItuii (10) IIPOCTEHIINX pacyeTax
16 [TocnenoBarensHOCTH | Pacmo3nator apudmernyeckue u reoMeTpuiecKue 2
u nporpeccun (14) IIPOTPECCUH, PEIIAIOT 3a/1a4U C IPUMEHEHUEM
¢dbopMyIbI 00IIIEr0 YieHa B CyMMBbI HECKOIBKUX
YJICHOB MTPOTPECCHU
17 Pa6ora ¢ KUM 2
(uactsb 1)
Htoro 34




