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MHNOACHUTEJIbHASA 3AIINCKA
Hacrosimas nporpaMmMa BHEYpOYHOH JESITEILHOCTH COCTaBJIEHA B COOTBETCTBUHU C TPEOOBAHUAMU
K pe3yabTaTaM OCBOEHHUS OCHOBHOM 0Opa30oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs HA OCHOBAHUU:

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

2. ®enepambHOTO TOCYAAPCTBEHHOTO 00pa30BATENBHOTO CTaHIApTa OCHOBHOTO OOIIETO
oOpa3oBaHus;

3. CaHuTapHO- MHUIEMHOJOTHYECKX mpaBwi u HopMmatuBoB CanlluH 2.4.2.2821-10
"CaHUTapHO-3MHIEMHOJIOTHYECKHE TPEOOBAHNUS K YCIOBHUAM M OpraHU3aluy 00ydeHHs B
o0mieo0pazoBarenbHBIX opraHu3anusax’. C H3MEHCHUSIMU U JIOTIOTHCHUSMH OT: 29 UIOHS
2011 r., 25 nexabps 2013 r., 24 Hos6ps 2015 1.,

4. TlocranoBnenue riaaBHOTO caHuTapHoro Bpada PD Ne20 ot 30.06.2020r. «CanuTtapHo-
SMHIEMHUOJIOTHYECKHE TPEOOBAaHUS K YCTPOMCTBY, COJEPKAHUIO U OpPraHU3aIMU pabOTHI
00pa3oBaTeNbHBIX OPraHU3alUN U JPYrHX 0OBEKTOB COIMAILHONW HH(PPACTPYKTYPHI IS
JeTell U MOJIOJISKH B YCIOBHSAX PACIPOCTPaHEHHsS HOBOW KOPOHOBUPYCHOUH WHQEKIHH
(COVID-19)»- CanutapHo-snuaemuosiornueckue npasmia CIT 3.1/2.4.3598-20.

5. OcHoBHOHM 00pa3oBaTenbHON MPOTPAMMBI OCHOBHOTO o0mero obpazoBanuss MbBOY
«Pyccko-Croramnbckas COLI» ¢ mpmioxxernem Ha 2023-2024 y4aeOHBIH TOI;

6. Tlomoxxenust 00 opranuzauy BHEYpouHOi nesitenbHocTH MBOY «Pyccko-Croramibckas
COLL».

[Iporpamma kypca BHeypouHO#l aestenbHOCTH «lloaroroBka k OI'D mo maremaruke» miust 9
KJIacca COCTaBJIEHA CAMOCTOSITEIIHHO.

KosanuecTBo 4acoB, Ha KOTOpPOe paccYUTAHA MpPorpaMma

Ha u3ydenue npenmera orBoautcs 1 4 B Henento, 34 yaca B TO/I.

esan kypca:

[ToaroroBuTh 00yJaronuxcs k cuade sk3amena B popme OI'D B COOTBETCTBUU C TPEOOBAHUSIMU,
MpeIbsABISEMBIMI HOBBIMU 00pa30BaTEIbHBIMU CTaHIApTaMHU.

Bocnurare/ibHOe HA3HAYEeHHUE Kypca.

OOyuenue motpebyeT OT ydalIMXCs YMCTBEHHBIX U BOJICBBIX YCHUJIUM, Pa3BUTOrO BHUMAaHUS,
BOCITUTAHMS TaKUX KauecTB, KaK aKTUBHOCTb, TBOpPUYECKAash MHUIIMATUBA, YMEHUN KOJUIEKTHUBHO-
MI03HABATEIBHOTO TPY/a.

3anayu Kypca:

[ToBTOpEHue, 3akpersieHue U yriyOjaeHHe 3HaHWM MO OCHOBHBIM pa3lielaM UIIKOJIBHOTO Kypca
MaTeMaTHKHU C IIOMOIIBIO Pa3INYHbIX HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB;

e (QopMupOBaHHE YMEHHSA OCYIIECTBIATH pa3HOOOpa3HbIE BUIBI CAMOCTOSATEIHHOMN
JEeSITeNIbHOCTH ¢ HU(POBBIMU 00pa30BaTEIbHBIMU PECYPCAMU;

e pa3BUTHE CAaMOKOHTPOJII M CAaMOOILIEHKM 3HAHUW C TOMOINBIO pPa3IuYHbIX (GopM
TECTHUPOBAHUS;

e (opMuUpOBaHKE y y4alIUXCs LEIOCTHOTO MPEJCTABICHUS O TEME, €€ 3HaYCHHsI B pa3zelie
MaTeMaTHKH, CBSI3U C APYTUMH TEMaMH;

e (opMUpOBaHHE AHATUTUYECKOTO MBIIUICHUS, Pa3BUTHE MaMATH, KPYyrozopa, yMeHUe
MIPE0I0JIEBATh TPYAHOCTH IIPU PELIeHNHU 00Jiee CIOXKHBIX 33/1a4;

e OCYILECTBJIEHHE pabOTHI C JOMOJHUTEIHHOM TUTEPaTypOii;

e aKIEHTHPOBATh BHUMAHHE YYaIlUXCS HA €IUHBIX TPEOOBAHMIX K MpaBuiIaM o(opmiIeHus
Pa3IUYHBIX BUAOB 3aJaHHM, BKIIOYAEMbIX B UTOTOBYIO aTTECTAIMIO 32 KypC OCHOBHOM
IITKOJIBI;

e pACHIMPUTh MAaTEMaTHYEeCKHE TPEJCTABICHUS YYallUXCS MO OMPENCICHHBIM TeMaM,
BKJIFOUCHHBIM B MPOTPAMMBI BCTYMUTENBHBIX JK3aMEHOB B JIPYTHe€ THIBI y4EOHBIX
3aBEJICHUM.



H.TIaHI/lpyeMbIe pe3yJbTaThbl 0CBOCHUA NIPOIrPpaMMBI Kypca
JluunocmHuwie pesyibmamaol.

OTBETCTBEHHOE OTHOIIEHHUE K Y4CHHIO, TOTOBHOCTb U CHOCOGHOCTB K CaMOpa3BUTUIO U
caM0o00pa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, OCO3HAHHOMY
BBIOOPY M TIOCTPOCHUIO AalbHEHIIIeH WHANBHUIYaTbHON TPACKTOPUHU 00pa3oBaHus Ha Oase
OPUEHTUPOBKH B MHUpe mpodeccuii W mpopecCHOHATBHBIX NPEANOYTEHHH, C y4eTOM
YCTOMYUBBIX TI03HABATEIBHBIX MHTEPECOB, a TaKKe Ha OCHOBE (POpMHUPOBAHHUS
YBAXKHUTCIBbHOI'O OTHOLICHUA K TPYAY.

@dopMHpOBaHUE IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOMN MPAKTHKHU.

OcBoeHune coIMaIbHBIX HOPM, IPABUIT MTOBENICHHS, POJIeH 1 (HOpPM COMATEHON )KU3HH.
Pa3Burne MOPAJIBHOTO CO3HAHUA U KOMIICTCHTHOCTHU B PCIICHUKU MOPAJIbHBIX HpO6J’I€M Ha
OCHOBE JIMYHOCTHOTO BbIOOpPa, (hOPMUPOBAHMSI HPABCTBEHHBIX UYBCTB U HPaBCTBEHHOI'O
MMOBCACHU A, OCO3HAHHOTO U OTBECTCTBCHHOI'O OTHOIICHUA K HPABCTBCHHBIM IMOCTYIIKAM.
CDOpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HI€HI/II/I U COTPYAHUYCCTBC.
CDOpMI/IpOBaHI/IC CIIOCOOHOCTH K SMOIIMOHAJIbHOMY BOCIPHUATUIO MATCMATHYCCKUX
00BEKTOB, 33/1a4, PELICHUN, PacCyKIeHUI

Memanpeomemnule pe3ynbmamel 00yueHUs
Pezcynamuenvie YY/[

OTIPEJICNIATh COOCTBEHHBIC MPOOJIEMbl W TPHYUHBI WX BO3HUKHOBEHHUS IPH padboTe C
MaTeMaTHIeCKUMH 00bEKTaMH;

(dhopMyTpoBaTh COOCTBEHHBIC BEPCHH HITH IIPUMEHSATE YXKe H3BECTHBIC (DOPMBI K METO,IBI
peIIeHNs] MaTeMaTHYeCKON MpoOJeMbl, (OPMYIUPOBATh MPEINOJIOKCHUS U CTPOUTH
THIOTE3bl OTHOCHUTEJIBHO PACcCMaTPUBAEMOr0 OOBEKTa M MPEIBOCXHINATH PE3yIbTATHI
CBOEH y4eOHO-TI03HABATEILHOM IeATeITLHOCTH;

OTIpEeNeNATh TYTH MAOCTMDKEHUS Ieleld W B3BEIIMBATh BO3MOYKHOCTH pa3pelIcHUs
OTIpE/ICIICHHBIX y4eOHO-TTO3HABATEIBHBIX 33/1a4 B COOTBETCTBHH C ONPEACICHHBIMH
KPUTEPHUSIMH U 3a7a4aMH;

BBICTpaMBaTh COOCTBEHHOE 00pa30BaTelIbHOE MOANPOCTPAHCTBO Uil  Pa3perieHUs
OTIPENICIICHHOTO Kpyra 3aj1a4, ONPENeNiATh U HAXOIUTh YCIOBHS JIJIsl peallu3aliy UaeH u
IJIaHOB (camMooOyueHue);

CaMOCTOSITEIIEHO BBIOMPATh CPEN MPEUIOKEHHBIX PECypcoB Hanbosee d3PPEKTHUBHBIE U
3HaYMMBIE ITPH PadOTe C OTPEACICHHON MAaTeMaTUIeCKOH MOIEIIBIO;

YMETh COCTABIIATH IUIAH pa3pelIeHHsI OMPEICIICHHOTO Kpyra 3a/1a4, HCIIOJIb3Ys Pa3InIHbIC
CXEMBI, PECYPChI MOCTPOCHUS TUArpaMM, MEHTAIILHBIX KapT, TO3BOJISIFOIIUX POU3BECTH
JIOTHKO - CTPYKTYPHBIH aHaIH3 3a/1a4H;

yMETh IUIAHUPOBATh CBOM 00pa30BaTEIbHBI MapUIPYT, KOPPEKTUPOBAaTH W BHOCHUTH
OTIpE/ICIICHHBIC M3MCHEHUS, KaYeCTBEHHO BIUSIOIIME HA KOHEYHBIA MPOIYKT Y4eOHO-
MO03HABATEIBHOM JICATEITLHOCTH;

YMEHHUE KaueCTBEHHO COOTHOCHTH CBOHW JICHCTBHUS C TPEABKYIIAEMBIM UTOTOM y4eOHO-
MO3HABATEIbHON JESITENbHOCTH MOCPEJACTBOM KOHTPOJS W TIJIAHUPOBAHHS Y4eOHOTO
mpoiecca B COOTBETCTBUU C HM3MEHSIONIUMUCS CHUTYAllMsIMH M TPUMEHSEMbIMH
cpeacTBaMu M (GopMaMu OpraHu3alMyd COTPYJHUYECTBA, a TaKXKEe HHAWBUIYaTbHOM
paloThI Ha ypOKe;

yMEHHE OTOMpPATh COOTBETCTBYIOIIME CPEICTBA peallu3alluy PEHICHHUs] MaTeMaTHUECKUX
3a/a4, TOMOMpaTh HMHCTPYMEHTHI JUIsl OIICHMBAHMSI CBOEW TpaekTopuu B paboTe ¢
MaTeMaTHYECKUMH MOHATUSIMHI U MOJACIISIMU;

Ho3naeamenvnvie YY/[

YMCHHC OIIPECACIIATH OCHOBOIOJIAraromee MOHATHUE U IPOU3BOJAUTDH J'IOI“I/IKO-CTp}/'KTypHHﬁ
aHaJIN3, OMPEACIIATH OCHOBHBIC IPU3HAKU U CBOICTBA C IOMOIIBIO COOTBCTCTBYIOIIHUX
CpCACTB U UHCTPYMCHTOB;,



YMEHHE TPOBOAHUTH KIACCH(PHUKAINIO OOBEKTOB HAa OCHOBE KPUTEPUEB, BBIICISTH
OCHOBHOE Ha (DOHE BTOPOCTEIIEHHBIX TAHHBIX;

YMEHHE TIPOBOJMTH JIOTHUECKOE pACCY)KIEHHWE B  HANPABICHUH OT  OOIMUX
3aKOHOMEPHOCTEH N3y4aeMOM 3a1a4M 10 YACTHBIX PACCMOTPEHUM;

YMEHUE CTPOUTH JIOTUYECKUE PACCYXKICHUSI HA OCHOBE CUCTEMHBIX CPABHEHUN OCHOBHBIX
KOMIIOHEHTOB H3y4aeMOI0 MaTEMaTHYECKOTO pa3/iesa Uil MOIEIH, TOHSATHUS HJIN KJIaCCOB,
BBIJIEJISISL OTIPE/ICTICHHBIC CYIIECTBEHHBIC MPU3HAKU WU KPUTEPHH;

YMEHUE BBISBIIATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTD, JIOTUYHOCTh COOTBETCTBYIOIIHNX
LIETIOYEK PACCYXKJECHUN MpU paboTe ¢ MATEMATUYECKUMHU 3aJa4aMH, YMETh MOJIPOOHO U
CXKATO TMPEACTABIATh JCTATU3AIMI0 OCHOBHBIX KOMIIOHEHTOB IIPU JIOKa3aTEJIbCTBE
MOHSITUN U COOTHOILIEHUH Ha MAaTEMATUYECKOM SI3BIKE;

YMEHHE OPraHU30BBIBaTh TMOWUCK U BBISIBISTH MPUYUHBI BO3HUKAIOIIUX IPOIIECCOB,
SIBJICHUHM, HauOojiee BEpOSTHBIE (DAKTOPBHI, MO KOTOPHIM MAaTEMAaTHUYECKHUE MOJIENH U
00BEKThI BEIyT CeOsl MO OMPECICHHBIM JIOTHYECKUM 3aKOHAM, YMETh MPUBOIUTH
MIPUIMHHO-CIICJICTBEHHBIN aHAJIN3 TIOHATHH, CYKJICHUN U MaTEeMaTUYECKUX 3aKOHOB;
yMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJIENbh IPU 3aJaHHOM YCJIOBHUH, OOJamaromen
OTIPeIETICHHBIMH XapaKTePUCTUKAMU 00BEKTA TIPH HAIMUUHU OTIPEICIICHHBIX KOMIIOHEHTOB
(hopmupyIOIIErocs MPeArnoIaraéMoro MOHATHS UITU SBIICHNUS,

yMeHHe MEePEBOJAUTh  TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTaBJISIOLLYIO
MaTeMaTHYeCKOW 3aJayi Ha SBBIK T'PaUUYECKOTO OTOOpaKEHUsS - COCTABIICHUS
MAaTeMaTHYEeCKOW MOJIEIH, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;
yMEHHUE 3aJlaBaTh IJIaH PEIICHUS MAaTeMaTHYEeCKOW 3aJaud, peaju30BBIBATH AJITOPHUTM
JNEHUCTBUM KaK TIOIIaroBOM WHCTPYKIIUU ISl paspelnieHus y4eOHO-TI03HaBaTeIbHOM
3a/1a4u;

YMEHUE CTPOUTH JI0KA3aTEeIbCTBO METOJOM OT IPOTUBHOTO;

yMeHue paboTaTh C MPOOJEMHON CUTYyalluel, OCYIIECTBIATh 00pa30BaTeIIbHBIN MPOIIece
MOCPEJICTBOM TIOHMCKAa METOJOB U CIIOCOOOB pa3pellieHHs 3a/lauM, ONPEeNATh TPaHUIIbI
CBOEro 00pa3oBaTeIbLHOrO MPOCTPAHCTBA;

YMETh OPUEHTUPOBATHCS B TEKCTE, BBIABIIATH IVIABHOE YCIOBHE 33/1a4M U YCTAHABJIMBATH
COOTHOIIEHUE PACCMATPUBAEMBIX OOBEKTOB;

YMEHHE TEPEeBOJUTh, HHTEPIPETHPOBATh TEKCT B HHbIE (DOPMBI TpEACTABICHUS
nH(pOpPMALIUU: CXEMBI, IUarpaMMBbl, rpaduueckoe npeacTaBIeHUE TaHHBIX;

Kommynuxkamuenwvie YY/[

yMeHHe paboTaTh B KOMaHJe, (OpMHpOBaHHE HABBIKOB COTPYJHHYECTBA M Y4e€OHOTO
B3aUMO/ICHCTBUS B YCIIOBUSAX KOMaHJIHOM UTPbl WK MHOM (POpMBI B3aMOAEHCTBYS,
YMEHHE pAacCIpelessTh POJIM U 3aJaud B paMKax 3aHsTHs, (GOPMHUPYS TaKKe HaBBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

YMEHHE OLIEHWBATh MPABHIBHOCTh COOCTBEHHBIX IEHCTBHM, a TaKkKe esATENbHOCTH
JIPYTUX YYaCTHUKOB KOMAaH/IBI,

KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIMH, (GOPMYIHPOBAThH U OTCTAUBATH B3TJISBI,
apryMeHTHPOBATh JOBO/IbI, BRIBO/IBI, @ TAK)KE BBIJBUTaTh KOHTPAPTYMEHTHI, HEOOXO0IUMBIE
JUISL BBISIBJIEHHSI CUTYallMM ycIleXa B PeLIeHUH TOM UM UHOW MaTeMaTHYeCcKOM 3a1auu;
YMEHHE TOJb30BATHCA MaTeMaTHUYECKMMM TEpMUHAMHM Uil peleHus ydeOHo-
IIO3HABATENbHBIX 3374, & TAKKE CTPOUTh COOTBETCTBYIOLIUE PEUEBBIC BHICKA3bIBAHUS HA
MaTeMaTH4YECKOM SI3bIKE ISl BBICTPAuBaHHsI MaTEMaTHUECKOM MOJIeNH;

YMETH CTPOUTH MATEMAaTUYECKUE MOJIETH € TIOMOIIBIO COOTBETCTBYIOIIETO IPOIPaMMHOTO
o0ecreyeHus, CepBUCOB CBOOOIHOTO OTJAICHHOTO JIOCTYTIA;

yMeTh TPaMOTHO M YETKO, corjacHo mnpasuiam odopmieHus KMM-a OI'D 3aHOCHTH
MIOJIyYE€HHBIE PE3YIBTAThI - OTBETHI.

IIpeomemnvie pezynvmamaol:



(¢opMuUpOBaHME HABBHIKOB IOMCKAa MaTEMaTHYECKOIO METOJa, aJIrOpUTMa M TOUCKa
perieHus 3a1a4u B CTpyKType 3anau OI'9;

(opMupoBaHHEe HaBbIKA PELICHUS ONPEICICHHBIX THIIOB 3a7a4 B CTpYyKType 3aaa4 OI'D;
yMeHHe paboTarh ¢ TaONWIIAMHU, CO CXEMaMH, C TEKCTOBBIMU JIaHHBIMH, YMETh
peoOpa3oBbIBATh 3HAKK M CHUMBOJIBI B JIOKA3aTeIbCTBAX U MPUMEHSAEMBIX METOJaX IS
penieHnst 00pa30BaTEIBHBIX 33/1aY;

yMEHHE TPHUBOJUTH B CHCTEMY, COIOCTaBJIATh, 0000maTh W  aHAIM3UPOBATH
nH(GOpPMAIIMOHHBIE KOMIIOHEHTHI MaTeMaTHYECKOTO XapaKTepa W YMETb HIpPUMEHSTH
3aKOHBI U TIPaBUJIA ISl pEIICHHsI KOHKPETHBIX 33/1a4;

YMEHHUE BBIACTATH TJIABHYIO M HM30BITOUYHYIO WH(POPMAIHIO, MPOHU3BOJUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB PEIICHUS; YMETh
MIPE/ICTaBIATh B CIIOBECHOU (hopMe, UCTIOIb3Yysl CXEMBbI U PA3JIMYHbIE TAOIHIIbI, TPaPUKU U
JIMarpaMMBbl, KapThl TIOHATHIA B KJIaCTEPbl, OCHOBHBIEC U/ICH U TUIAH PELICHUS TON WK HHOM
MaTeMaTHYECKOU 3a/1a4u.

Tpebosanus K ypoeHio NOO20MOBKU Y4aUUXCsl
Harypaabnble unciaa. JIpoou. PannonaabHble yncia
Buinycknux nayuumcs:

MMOHUMATh 0COOEHHOCTHU AECATUYHON CUCTEMBI CUHUCIICHUS,

OTIepUPOBATh NOHITUSIMHU, CBA3aHHBIMU C JEIMMOCTBIO HATYpaJbHBIX YHCE;

BBIpa)KaTh YHCIa B SKBUBAJIEHTHBIX (opmax, BbpIOMpas Haubojee MOAXOAALIYI0 B
3aBUCHUMOCTHU OT KOHKPETHON CUTYaIl1H;

CpPaBHMBATh U YIOPSA0YUBATh pallIOHATIbHbIE YHCIIA;

BBITIOJIHATh BBIYMCIICHUS C PAllMOHAJIBHBIMU YHMCIAMHU, COYETasl YCTHHIE U MUCbMEHHBIE
MPUEMBI BBIYNCIIEHUH, TPUMEHEHHE KaIbKYJIATOPA;

UCIOJb30BaTh IOHATUS M YMEHUS, CBA3aHHBIE C IPONOPIHOHAIBLHOCTBIO BEIMYUH,
IIPOLICHTAMU, B XOJ€ PEIIEHUs] MaTeMaTUUECKHX 3aay U 3aJ1a4 U3 CMEKHBIX MPEIMETOB,
BBITOJIHATh HECTIOXKHBIE TPAKTUYECKHE PACUETHI.

JlelicTBUTEILHBIE YK CIA
Buinycknux nayuumes:

HCII0JIb30BaTh HAYAJIbHBIC IMIPCACTABICHNA O MHOKCCTBEC ,Z[GﬁCTBPITCJ'IBHBIX YHCCII,
OIICPpHUPOBATH IOHATHUEM KBaAPATHOT'O KOPHs, IIPUMEHATH €I'0 B BBIYUCJICHUAX.

AsredOpanyeckue BbIpasKeHU s
Buinyckuux nayuumes:

OIICPpUPOBATH IOHATHUAMU «TOXIACCTBO», «TOXKICCTBCHHOC npeo6pa3OBaHHe>>, peuiaTb
3a/lauu, COACPIKAIIHUEC 6YKBCHHBIG JaHHBIC, pa6OTaTL C q)OpMy.]'IaMI/I;

BBITIOJIHATD Hp606pa30BaHI/I$I BBIpaH(eHHﬁ, coACpiKaluX  CTCIICHU C LIOCJIbIMH
IIOKa3aTCJIIMU U KBAAPATHBIC KOPHH;

BBIIIOJHATE TOXACCTBCHHBIC Hp606paSOBaHI/I${ PpaluOHaJIbHBIX Bpra)KCHI/Iﬁ Ha OCHOBC
IIpaBUJI JIeCTBUM HAJ MHOTOYJICHAMU U aHre6paI/I‘I€CKI/IMI/I I[pO6$[MI/I;

BBIITIOJIHATH PA3JI0OKCHUC MHOI'OYJICHOB Ha MHOKUTCIIN.

YpaBHeHus
Buinycknux nayuumcs:

pelaTh OCHOBHBIE BUbI PALIMOHAIBHBIX YPABHEHUH C OHOM NIEPEMEHHOMN, CUCTEMBI ABYX
ypaBHEHUH C IByMs NIEpEMEHHBIMU;

MIOHMMaTh YpaBHEHHME KaK Ba)KHEHIYI0 MaTeMaTHYECKyI0 MOJENb I ONHCAHUS U
U3yYeHHMs] Pa3HOOOpPA3HBIX pEAIbHBIX CHUTyallUd, pelaTth TEKCTOBBIE — 3aJa4yM
anreOpandeckuM METOIOM;

PUMEHATH IpadUuecKue MpeICTaBIeHHs Ul UCCIEI0BaHNs YpaBHEHUH, UCCIe10BaHUS
U PELIEHUs CUCTEM YPaBHEHUH C IByMs IIEPEMEHHBIMH.

HepaBencrBa



Buinycknux nayuumces:

e [IOHMMAaTh U NPUMEHATH TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIE C OTHOLICHHEM
HEPaBEHCTBA, CBOMCTBA YHUCIIOBBIX HEPABEHCTB;

e  pEILIATH JIMHEMHBIC HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX CUCTEMBI; pellaTh KBaJApaTHbIE
HEPaBEHCTBA C OMOPOii Ha rpaduyeckre NpeaCcTaBICHuUs.

OcHoBHBIEe NOHATHSA. UK c/10BbIE PYHKIIUH
Buinycknux nayuumces:

e IMOHHMMATh U UCTIOJIB30BATh ()YHKIMOHAIBHBIE OHSATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHWS);

e  CTPOUTH TpadUKH AIEMEHTAPHBIX (PYHKIIHIA; UCCIEIOBATh CBOWCTBA YHCIOBBIX (DYHKIMIA
Ha OCHOBE M3y4YCHUS NOBEJICHHS UX IPapUKOB;

e T[OHMMAaTh (YHKIUIO KaK BaXHEHIIyl0 MaTeMaTHYECKYyl0 MOJENb JUIsl ONHCAHMS
MIPOLIECCOB U SIBJIEHUN OKPYXKAIOIIET0 MHUpPA, MPUMEHATh (PYHKIMOHAIBHBIM S3BIK IS
OTMCAHHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MeX Iy GU3NUECKUMU BETMUYMHAMHU.

OnucarejbHas CTATUCTHKA
Buinycknux nayuumces:

e HCIOJb30BaTh IPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHbBIX.
CayuaiiHble cOObITHSI M BEPOATHOCTh
BpInyCKHUK HAYYHTCS

e HAXOJUTh OTHOCHUTENIbHYIO YAaCTOTY U BEPOSITHOCTh CIy4ailHOTO COOBITHS.
KomOunaTopuka

e BrinmyckHuK Hay4duTCs peliath KOMOMHATOPHBIE 33/1a4l HA HAX0XK/IEHUE YUClla 0ObEKTOB
WU KOMOWHAITUH.

Harasignasi reomeTpus
Buinycknux nayuumces:

e DPACcHoO3HaBaTh HAa YEPTEkKAX, PUCYHKAX, MOJEIAX U B OKPYKAKOUIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDBHI;

e pacno3HaBaTh pPa3BEPTKH KyOa, MPSMOYrOJBHOTO MapajlieNienumea, MpaBUIbHON
MMAPAaMHU/IbI, HWJIMHIPA U KOHYCA;

e CTPOUTH pa3BEPTKHU KyDOa U MPSIMOYroJILHOTO Mapaiesenumesa;

e OMNpeAeNsaTh MO JUHEHHBIM pa3MepaMm pa3BEPTKU (PUTYpHI JIMHEWHBIE pa3Mepbl caMoit
(burypsl 1 Ha000POT;

e  BBIYUCIATH 00BEM MPSIMOYTOJILHOTO Mapasliesenuriesa.

I'eomerpuueckne purypnl
Buinycknux nayuumces:

e TI0JIb30BAThCA SI3bIKOM T'€OMETPUU JUIsl OMMCAHUS IPEIMETOB OKPYKAIOIIEr0 MUpa U UX
B3aMMHOI'O PACIOJIOKEHUS;

e pacmo3HaBaTh U M300pakaTh HA YEPTEKaX U PUCYHKAX reoMeTpuueckue (UTrypbl U UX
KoH(puUrypauuu;

e HAXOJUTh 3HAYCHMs JUIMH JHUHEUHBIX 3JIEMEHTOB (DUTYp U UX OTHOLICHHS, I'PATyCHYIO
Mepy yriioB oT 0° go 180°, mpuMmeHsisa omnpeseneHus, CBOWCTBA U MPU3HAKU (PUTYP U UX
JJIEMEHTOB, OTHOIIEHHs ¢uryp (paBeHCTBO, Mojao0ue, CHMMETpUH, TOBOPOT,
napasiesIbHbI| nepeHoc);

e OIEpPUPOBATh C HAYAJIBHBIMHU NOHSITHAMHM TPUTOHOMETPUHU U BBINOJHATH dJIEMEHTApHBIC
orepanuu HaJl GyHKIUSAMH YTJIOB;

e pemaTh 3aJauyd Ha J0Ka3aTeJIbCTBO, ONHUpasChb Ha M3y4YECHHBIE CBOWCTBA (GUIyp HU
OTHOIIIEHUH MEXy HUMU U IPUMEHSS U3YYEHHBIE METOBI JOKA3aTEIbCTB;

e pemaTh HECJIOKHBIE 337]a4l Ha IOCTPOEHUE, TPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHHUS
C TIOMOIIIBIO LIUPKYJIS U JIMHEWKY;

e pemarh NPOCTEHIINE IIIAHUMETPUUYECKHE 3a/1a4K B [IPOCTPAHCTBE.

N3mepenne reoMeTpu4ecKHUX BeJTHYHH
Buinycknux nayuumes:



e HCIOJb30BaTh CBOICTBA M3MEPEHUS JUIMH, IUIOLIAAEH W YIJIOB IIPU PELICHUM 3aJ]ad Ha
HaX0XJAECHUE JUIMHBI OTPE3KA, IJIMHBI OKPY>KHOCTH, JUTMHBI JYTH OKPYKHOCTH, TPaayCHOU
MEpBHI yIIa;
e BBIUMCIISITH IUIOIAU TPEYTOJILHUKOB, IPSMOYT OJIbHUKOB, 1apaJUIEIOrPAMMOB, Tpaneuui,
KpPYroB U CEKTOPOB;
e BBIYUCIATH JUIMHY OKPYXHOCTH, JUIMHY JYT'H OKPY>KHOCTH;
e BBIYHCIIATH JUTMHBI JIMHEHHBIX JIEMEHTOB (DUTYP M UX YTJIIbI, HCTIONB3YS (POPMYIIBI [UTUHBI
OKPYXXHOCTH ¥ JUIMHBI AYTH OKPYKHOCTH, (GOPMYIIBI IIIOIaaei puryp;
e pemaTh 3a7aydl Ha JO0Ka3aTeIbCTBO C WCIOJIB30BaHUEM (OPMYI JIMHBI OKPY)KHOCTH H
JUTUHBI IYTH OKPYXHOCTH, (GopMyI Iutomaneit uryp;
e pemiaTh NMPAKTUYECKUE 3aJaud, CBA3AHHBIE C HAXOXKJICHHUEM I€OMETPHUYECKHX BEIMYMH
(Mcronb3ys NpU HEOOXOAUMOCTH CIPABOYHUKHU U TEXHUUYECKUE CPEJICTBA).
Koopaunartsi
Buinycknux nayuumcsi:
e BBIUMCIATH JUIMHY OTpe3Ka IO KOOpJAMHATaM €ro KOHIIOB; BBIYUCIATH KOOPJIUHATHI
CepeHbI OTPE3Ka;
e HCIOJb30BaTh KOOPJAMHATHBIA METOJ AJISl U3yYEHHS] CBOMCTB MPSAMBIX U OKPYKHOCTEH .

COJAEP)KAHME KYPCA



«IIpakTHKO-OpHEeHTHPOBaHHBIE 3a1aHusa» OTpadoTka 3agad Ne 1-5 KM OI'D.

Tabnuynoe u rpaduuecKkoe NpPEACTABICHUE JAaHHBIX, IUIAH M CXeMa, HW3BJICUCHHE HYKHOMH
uHpopmanuu. M3MeHUYMBOCTh mpH H3MEpeHHsX. Pemarommue mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeJTMUMHaX. Beruncienus u npeodpazoBanue BenuunH. MccnenoBanue npocreimmx
MaTEMaTHYECKUX MOJENEN.

«Bbruucienus u npeodpasoanus». Orpadotka 3a1ay Ne 6 KUM OI'D.

Jeiicmeus ¢ HamypanbHbIMU YUCTIAMU

CrnosxeHure U BEIYATaHUE, KOMIIOHCHTBI CJIO)KEHUS U BRIYUTAHUS, CBSI3b MEXK Ty HUIMH, HAX0XKICHHUE
CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMbl U PA3HOCTU IPU U3MEHEHUH KOMIIOHEHTOB CIIOKEHUS U
BBIYMTAHUS.

YMHOKEHUE U JISIICHUEe, KOMITOHEHTHl YMHOKCHHUSI U JISJICHHSI, CBSI3b MY HUMH, YMHOXCHHE U
CIIOKEHHE B CTOJOWK, AEJIEHHE YroJIKOM, MpOBEpKa pe3yjapTaTa C IOMOIIbIO NPUKUAKH U
00paTHOTO JACHCTBUSI.

Yucnosvie sviparxcenusn

UucnoBoe BBIPAKEHUE U €r0 3HAYEHUE, MOPSJIOK BBIMOJTHEHUS JEHCTBUIA.

Jlpoou. ObvikHoBenHblE OpOOU

Hons, yacte, ApoOHOE uncio, ApoOb. [IpobHOE unciao Kak pe3yibTar jeneHus. [IpaBunbHble U
HEeTpaBWIbHBIE APOOH, CMEIIaHHas APOOh (CMEIIaHHOE YHCIIO).

3anuch HaTypaJlbHOTO 4YWcia B BHJE JApoOM C 3aJaHHBIM 3HAMEHaTeleM, IpeoOpazoBaHUE
CMEIIaHHOM IpoOH B HEMPABIIIBHYIO IPOOb U HA0OOPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEii.

CrnoxxeHrne U BBIYUTaHHE OOBIKHOBEHHBIX IpoOed. YMHOXKEHHE M JelieHuE OOBIKHOBEHHBIX
IpoOei.

ApubdmMeTnueckne IeUCTBUS CO CMEIIaHHBIMU IPOOSMHU.

ApubdmMernueckue NeUCTBUS C APOOHBIMU YHCITIAMHU.

Cnocobvl payuonanuzayuu 8blYUCIeHUl U UX NPUMEHEHUe NPU GbINOTHEHUU OetiCEULL.
Hecamuunvie opoou

[IpeoOpazoBanue necATHYHBIX IpoOeli B OObIKHOBEHHBIC. CpaBHEHHE ACCITHYHBIX JIPOOCH.
CrnoxeHue U BEIYUTAHKE NECATUYHBIX IpoOeit. OKpyriieHne NeCATUYHBIX Ipo0Oeid. Y MHOXKEHNE 1
JEJICHUE ACCATHYHBIX Ipo0ei. [Ipeobpasosarue 0ObikHOBEeHHBIX Opobell 8 decsimuunble OpoOU.
Koneunvie u beckoneunvie oecsamuunvle OpooU.

Yucna. Payuonanvusle uucia

MHoxecTBO panuoHanbHBIX uucen. CpaBHEHHE palMOHaJbHBIX uyucen. JlelcTBus ¢
paloHaIbHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHo20 YUCia 0ecamuiHol Opoobio.
/lpoono-payuonanvhoie eviparxcenus

[IpeoGpaszoBanue JPOOHO-TMHEHHBIX BBIPAXKCHHI: CIIO)KEHHUE, YMHOXEHHE,
nenenue. Aneeopauveckas 0podw. Cokpawenue aneebpaudeckux Opooeu. Ilpusedenue
ancebpauveckux opodeii kK odbwemy 3HameHamenmo. [lelicmsus ¢ anreedpauyeckumu OpooAMU:
Cll0JiCeHUe, BblYUMAaHUe, YMHONCEeHUe, OeleHUe, 8036e0eHUe 8 CINEeNeHb.

«JleiicTBUTEeILHBIE YHCaAa». OTpadoTka 3ama4 Ne 7 KM OI'D.

Payuonansusie uucna

N3006pakeHue yncen Ha YUCIOBON (KoopauHaTHOM) npsiMoil. CpaBHeHHe yrcen. Motyib uucna,
reoMeTpuueckas HMHTepIperanus MoAyns uucia. JleicTBUS C  TOJNOKUTENbHBIMH U
OTpHUIATENILHBIMH YHCIIaMU. MHOXECTBO IENIbIX YHCET.

Koopounama mouku

OcHOBHBIE IOHATHUS, KOOPOUHAMHDBLU VY, paccmosnue medxcoy moukamu. Koopounamol mouxu.
Hppayuonanvuvie uucna

[TonsiTHE MppaIMOHATLHOTO YKcia. Paco3HaBaHue UPPALIMOHAIBHBIX YHCET.

MHnooicecmeo OelicmeumenvbHbix yuce.

«IIpeoGpa3zoBanue anredpanyeckux BoipazkeHuii». Otpadotka 3a1a4 Ne § KM OI'D
Hppayuonanvusie yucna



IlondaTHEe wuWppanMOHAIBPHOrO YHciaa. Pacno3HaBaHWe HppalMOHANBHBIX 4ucell. IIpumepst
JI0Ka3aTeNnbCcTB B anrelpe. Jeicmeus ¢ uppayuoHanbHbIMu YUCIAMU: YMHOMCEHUe, OeleHue,
8036e0enue 8 CmeneHb.

MHnoocecmso OericmeumenbHbIX Yuce.

«YpaBHeHMs M HepaBeHcTBa». OtpaboTka 3amad Ne 9 KM OI'D.

Pagencmea

Yucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasnenusn

[lonsiTue ypaBHEHHMS W KOpHS ypaBHEHUS. [Ipedcmagnenue O pasBHOCUTLHOCMU YPAGHEHUIL.
Obnacmwb onpedenenus ypaghenus (001acmes OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHEHUM. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEUH020 ypasHenus. Peuienue TunetinblX ypasHeHUull ¢ napamempom.

Keaopammnoe ypagnuenue u e2o kopnu

Ksanparueie ypaBHeHusi. HemonHble kBajpaTHbie ypaBHEHHUS. JIMCKPUMHUHAHT KBaJpPaTHOTO
ypaBHeHus. dopmyna KopHell KBaJpaTHOrO ypaBHeHHUs. Teopema Buema. Teopema, obpamnuas
meopeme Buema. Penienue KBaApaTHBIX YpaBHEHUI: NCIIOJIb30BaHNE GOPMYIIbI AJIsl HAXOKIEHUS
KOpHeH, epaguueckuti memoO peuieHus, pasiodceHue Ha MHONXCUmenu, noobop Kopueu ¢
ucnonv3oeanuem meopemvl  Buema. Konuuecmeo kopueti  k6adpamHnozo  YpasHeHus 8
3aeucumocmu om e2o0 ouckpumurnanma. buxeadpammuvie ypasnenus. Ypasnenus, ceooumvie K
JUHeUHbIM U KaopamHuiM. Keaopamuule ypasrnenus ¢ napamempom.

/Ipoono-payuonanvnuie ypasgnenus

Pemenne mpocredmux ApOOHO-IMHEWHBIX ypaBHEHUH. Pewenue OpoOHO-payuOHAIbHBIX
VpaBHeHU.

Memoowl pewienusi ypagueHull: Memoobl PAGHOCUTbHBIX NPeoOdpa308aHull, Memoo 3dMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnoav3osanue c80licme QyHKyull npu peulenuu ypasHeHull.

f x =a x =gt &
IIpocmetiwue uppayuonanvHole ypagneHus uoa A , ‘j f JQ‘{ .

Y'=a
Vpasuenus suoa .Ypasnenus 6 yenvix uucnax.

«BeposiTHOCTB coObITHIDY OTpadoTka 3a1ad Ne 10 KM OI'D.

Cnyuaitnole coovimus

CnydaiiHple OMBITHI  (PKCIIEPUMEHTHI), JJIEMEHTapHbIC CIIy4aliHble COOBITHS  (MCXOJIBI).
BepostHoctu  snemeHTapHblXx coObITUHA. CoOOBITHA B CIOy4alHBIX OJKCIEpPUMEHTaX H
ONaronpusATCTBYIOIINE dJIEMEHTapHbIe COOBITUS. BEeposATHOCTH ciydailHBIX COOBITHUI. ONBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU CcOOBbITHsMU. Kiaccmueckue BepOSTHOCTHBIE OMBITHI C
HCI0JIb30BAHNEM MOHET, KyOUKOB.

«®@ynkuun u rpapukm». Otpadortka 3anady Ne 11 KM OI'D.

Dynukuyuu

Honamue ¢ynkyuu

JlexkapToBbl KOOPAMHATHI Ha IUIOCKOCTH. DopMupoBaHHME MPECTABICHUN O METanpeIMETHOM
MOHATUU «KOOpAMHATB». CrnocoObl 3amaHus (GYHKUMH: aHATUTHYECKHM, rpadudeckui,
Tabmuunblif. 'paduk pynxumu. Ipumepsl QyHKuMiA, momyyaembIx B Mpoliecce HCCiel0BaHUs
Pa3NUYHBIX peaJbHBIX MPOLECCOB M pelleHHs 3agad. 3HaueHue ¢QyHKIuM B Touke. CBoiicTBa
¢GyHKIUI: 00J1aCTh ONPEETICHNS, MHOXKECTBO 3HAYEHUH, HYJIH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
uemHOoCmy/HeyemHOCmsb, IPOMEXYTKH BO3PAacCTaHUs U yObIBaHMs, HauOoJiblllee M HauMEHbIlIee
3HaveHus. MccnenoBanue GyHKIMY 10 €€ TpaduKy.

Juneitnan pynkyusn

CpoiictBa M rpaduk JIMHEHHONH (yHKUMHU. YTIOBOW KOod(pdHUIMEHT mnpsmoi. Pacmonoxkenue
rpaduka JUHEHHON (YHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3(p@uIMeHTa U cBOOOJHOTO
unieHa. Haxooicoenue  koagpguyuenmos uHelHou  @yHKyuu Nno  3A0AHHLIM  YCIOGUSM:



NpPOXodHCOeHUe NPIMOLL Yepe3 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXONCOeHUE NPAMOU
yepe3 OAHHYI0 MOUKY U NAPANLIeNbHOU OAHHOU NPAMOU.
Keaopamuunaa ¢pynxkyusn
CpoiicTBa u rpaduk KBaapatuuHO# GyHKIMU (apadona). [locmpoenue epaghura keadpamuunou
@yHKYuU no mouxkam
Oopamnasa nponopyuoOHaAILHOCHb

} ==y = L y = L
CoiicTBa (hyHKINH X x x . 'mnepOoua.
«IlocaenoBareabHocTH U mporpeccum» Otpadotka 3aaad Ne 12 KM OI'3. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu
UucnoBas mocienoBaTenbHOCTh. lIpuMepsl 4MCIOBBIX TMOCenoBaTeNnbHOCTEN. beckoHeuHble
nocyeoBarenbHOCTU.  Apudmernyeckass mnporpeccuss M ee cBoiictBa. ['eomerpuueckas
nporpeccusi. Qopmyna obwe2o unena u cymmul N NepeviX UNEHO8 apupmemudeckou u
2eoMempu4ecKol npozpeccui
«YucsaoBble M OyKBeHHbIe BbIpa:keHus». OTpadoTtka 3amad Ne 13 KM OI'D.
Yucnosvie u 0yKeeHHble LIPAINCEHUS
Beipaxxenue ¢ mnepemeHHOH. 3HaueHue BblpakeHusA. lloacTaHOBKa BBIPaKEHUH BMECTO
MEPEMEHHBIX.
I]envie vipasricenus
CreneHp ¢ HaTypaJbHBIM TIIOKa3aTeleM U ee cBoiicTBa. [IpeoOpa3oBaHus BbIpa)KEeHUH,
COJIepKalliX CTENEHH C HaTYypaJbHBIM IOKa3aTeeM.
OpHouneH, MHOrowIeH. J[ecTBUSA ¢ OJHOWIEHaMU M MHOTOWIeHaMH (CJIOKE€HUE, BHIYMTAHUE,
yMHOKeHue). PopMysbl COKPAIIEHHOTO YMHOXKEHHS: pPa3HOCTh KBAJpaToB, KBAApaT CYMMBI U
pasHocTH. Pa3nojkeHne MHOTOUJIeHa HA MHOXHUTEIU: BEIHECEHHE 00I[Ero MHOKUTENS 32 CKOOKH,
IPYNIHUPOBKA, TMpUMEHEHHE (GOPMYT COKpALIEHHOro YMHOXeHMs. KBaapaTHbI TpexdiieH,
pa3ioKeHue KBaJpaTHOTO TpeXwieHa Ha MHOXKUTEIH.
«IIpakTuyeckue pacuersl mo popmyaam» Otpadotka 3agad Ne 14 KM OI'D
Bripaxxenue ¢ mnepemeHHOM. 3HaueHuWe BbIpakeHUsA. [loacTaHOBKAa BBIPAKEHUH BMECTO
MEPEMEHHBIX.
I]envie vipasricenus
CreneHp ¢ HaTypaJbHBIM T[IOKa3aTeleM U ee cBoiicTBa. I[IpeoOpazoBanHusi BblpaKeHUM,
COJIepKallUX CTENEHH C HATYPaJIbHBIM ITOKa3aTeeM.
OpHouwneH, MHOrouwIeH. J[edcTBUA ¢ OJHOWIEHAMHU W MHOTO4WIEHaMHU (CJIOKEHUE, BBIYUTAHUE,
yMHOKeHue). PopMysibl COKPAILIEHHOTO YMHOKEHUS.
«Cucrembl HepaBeHCTB». OTpabdoTka 3amad Ne 15 KM OI'D.
Cucmempul nepagencme
CucrtemMbl HEpaBEHCTB € OJJHOU MIepeMeHHOM. Pelienne cucteM HEpaBEHCTB € OJTHOM MEPEMEHHOM:
TUHENHBIX, Kgaopamubix. 1300paXkeHue peleHus CUCTEMbl HEPABEHCTB HA YHMCIIOBOW MPSMO.
3anuch pelieHus CUCTEMbl HEPaBEHCTB.
«I'eomeTpuueckue ¢purypsl. Yriab». Otpadotka 3amad Ne 16 KUM OI'D.
Beauuunwn
Bennuuna yrna. I'pagycHas mepa yria.
Tpeyzonvnuk
CBoiicTBa paBHOOEIPEHHOIO TpeyrojbHUKA. BHemHuil yrom tpeyronbHuka. CymMMma yriioB
TPEYrOJIbHUKA
«I"'eomerpuueckue purypsol. Jannbn. OtpadoTka 3amau Ne 17 KUM OI'D
Duzypvi ¢ ceomempuu u 6 OKpyyHcarouem mupe
I'eomerpuueckas ¢urypa. BuyTpenHsis, BHeuHss 00nactu Gurypsl, rpanuna. JInHuu u o6mactu
Ha TUIOCKOCTH. Brwimykmas u HeBbimyknas ¢urypsl. [Inockas u Hemnockas ¢urypsl. [lonsarue
BeNnuuuHbL. J{nuHa. I3Mepenue juinHbl. EAMHULIBI U3MEPEHUS] ITTUHBI



Boigenenue cBoiictB 00bekTOB. POpMUPOBAaHUE MPEACTABIECHUN O METANPEAMETHOM HOHSITUU
«¢purypa». Touka, oTpe30K, mpsMasi, JIyd, JOMaHasi, INIOCKOCTb, yroy, OHMCCEKTpHca yria U ee
CBOICTBa, BUJIbl YIJI0B, MHOTOYTIOJIbHUKH, OKPYKHOCTb U KpPYT.

OceBas cummeTpus reoMmeTpudeckux ¢uryp. LieHTpanpHas cHMMETpUsi TeOMETPUYECKUX (Uryp.
«Ilnomaas MHOroyroabHuka». Otpadotka 3aga4 Ne 18 KUM OI'D

H3mepenua u eviuucnenun

[Tnomamu. dopmynbl MIOWAAM TPEYroJibHMKA, IMapajjieiorpaMMa U €ro 4YacTHhIX BHJIOB,
Tpanenuu, Gopmyna I'epona, Gopmyna IuUIOmamy BBIMTYKIOTO YETHIPEXYroJbHHUKA, (HOPMYITBI
JUIMHBI OKPYXXHOCTHU U IUIOIIAIU Kpyra

«H3mepenust u BrunciaeHus». Otpadotka 3anad Ne 19 KUM OI'D.

H3mepenua u eviuucnenun

[Tnomagu. dopmynbl MIOMAAM TPEYroJibHMKA, MapajjieiorpaMMa U €ro 4YacTHBIX BHJIOB,
Tpaneuuu, popmyiia mioiaay BEITYKIOTO YeThIPEeXyroJbHUKa, (GOPMYIIbl JUIMHBI OKPY>KHOCTH U
iomaay kpyra. Ilnomans npaBuiIbHOTO MHOTOYIOJIbHHKA.

Teopema Iludaropa. TpuroHomeTpudeckre COOTHOIIEHHS B MPSMOYTOJIBHOM TpPEYrOJIbHHKE.
Tpuronomerpuueckue GyHKIMH yria.

«Teopernyeckue acnektb». OTpadoTtka 3ama4y Ne 20 KM OI'D.

TeopeTnueckue aceKThbl, TEOPEMbI, AaKCHOMBI, OTIpe/IeeHUs, (POPMYIIbI, TIEMMBI.



TEMATHYECKOE IINTAHUPOBAHHUE KYPCA

BCKTOPaMH, CHHYC, KOCUHYC W TAHI'CHC YyI'Jila

Ne | Tema 3ansTHA OCHOBHbBIE BU/IBI IEATEILHOCTH YYaIIuXCs Kou-Bo
n/n | (Ne 3amanus B KUM) 4acoB
1 Beruncnenus u | Bemonustor  apudmernyeckue — neictBus ¢ | 2
npeoOpa3oBaHus palMOHAIbHBIMU YMCJIAMH, BBIYMCISAIOT 3HAYEHUS
(6 3ananue KNM) YHCIJIOBBIX BBIPAXKEHUH, IEPEXOJAT OT OJHOU (POPMBI
3aIlMCH YHCIIA K APYroi

2 JleficTBUTENIBHBIE N3o0pakatoT umuciia TOYKAMHU Ha KOOPIWUHATHOMW | 2
yucia IpPsIMOM, CpPAaBHMBAIOT JCHCTBUTEIBHBIE YHUCIIA,

(7 3amanue KIM) BBINIOJIHSIOT ~ BBIYMCICHUS U NpeoOpa3oBaHMs,
BBITIOJIHSIOT NPUKHUJIKY PE3Yy/bTaTa BEIYUCICHHI.

3 [IpeoOpaszoBanus BEIMONHSIOT — BBIYHMCICHHS W NpeoOpa3oBaHus | 2
anredpanvyecKux apupMeTUIECKUX BBIPaKEHUH, MIPUMEHSIOT
BBIpAKCHUIN CBOMCTBa apU(PMETUUECKUX KBAJPATHBIX KOPHEH 115t
(8 3amanue KIM) npeoOpa30BaHUsl BEIPOKEHHUN

4 YpaBHEeHUs u | Pemaror nuHeWHBIE W KBaJpaTHBIE ypaBHEHHS C | 2
HEpaBEHCTBA OJHOM TMEpEeMEHHOW, HEpaBeHCTBA C OJHOH
(9 3amanue KIIM) MEPEMEHHON M UX CHCTEMBI

5 Oyakmun ¥ rpaduku | CTpoST W YHTAOT rpaduKu pasNIudHbIA QyHKOHH, | 2
(11 3amanne KM) YUTAIOT rPadUKN QYHKIHA, OMTHCHIBAIOT C TOMOIIBIO

GyHKIMI ~ pa3idyHBIE  3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU, HUHTEPIPETUPYIOT rpaduKu
3aBHCHMOCTEN

6 Yucnossie u Bremmonnastor  mpeoOpazoBaHusi  anreOpandeckux | 2
OyKBEHHbIE BBIDKEHUM, HAXOAAT 3HAUYE€HUA  OyKBEHHBIX
BBIPAKEHUS BBIpaKEHUI, OCYILIECTBIISIS HE0OXO0IMMBIE
(13 3amanne KMIM) MMOICTAHOBKH

7 [IpakTuueckue OcymecTBISIOT pacyeTsl 10 (popmyaaMm, BeIpaKawoT | 2
pacuetsl o ¢popMyaaM | 3aBUCUMOCTH  MEXKJIy BeJIMYMHAMHU, BBIYHUCISIOT
(14 3apanne KHMIM) 3HAYEHUS YUCIIOBBIX BHIPAKCHUI

8 [IpaxTuko- BoimonHsAOT  BhIUMCHEHHS W mpeoOpa3oBaHud, | 2
OpPUEHTUPOBAHHBIC OCYILIECTBIISIIOT MPAKTUUYECKUE PacueThl, CTPOST U
3a/1aHus UCCIIEYIOT MaTeMaTH4YeCKUe MOJEH, UCIOJIb3YIOT
(1-5 3amanus KIM) NpUOOpPETECHHBIC 3HAHUS U YMEHUS B NMPAKTHUUECKOU

JeSITEIbHOCTH

9 I'eomerpuueckue Boimonnser  geiictBuUsT ¢ T€OMETPUYECKUMH | 2
¢burypsl. Yrisl durypamu, pemiaroT IIaHMMETPUYECKUEe 3a/1a4l Ha
(16 3amanne KMIM) HAXO0/ICHWE T€OMETPUYECKUX BETUYHH (YIIJIOB)

10 | I'eomerpuueckue Pacrioznator  reomerpuueckue — ¢Gurypel  Ha | 2
¢burypsl. JnuHb IUIOCKOCTH, Pa3jMyaloT MX B3aMMHOE IOJIOKEHHE,
(17 3amanne KIM) U300pakaroT TeoMeTpUYecKue QUryphbl, pPElarT

IUIAHUMETPUYECKHE  3aJaud Ha  HAXOXJICHUE
reOMETPUYECKUX BEIUYUH (IJIUH, YIIIOB)

11 | Ilnomans Pacno3nator  reomerpuyeckue  ¢GuUrypsl  Ha | 2
MHOTOYT'OJIbHUKA IUIOCKOCTH, PEIIAIOT IJIAHUMETPUYECKHUE 3a/1a4M Ha
(18 3aganue K1M) HaXO0XJIECHUE F€OMETPUYECKHUX BEJIMYNH

(nmomazieit), OCynecTBISIOT pacyeThl o GopMmynaam

12 | Usmepenus u | OnpenensoT KOOPAMHATHI TOYKM  IUIOCKOCTH, | 2
BBIYHCIICHUS IPOBOASAT OINEpalld HaJ BEKTOPAMM, BBIYHMCISAIOT
(19 3apanne KM) JUINHY W KOOPAMHATBl BEKTOpa, Yrojl MEXAY




13 | Teoperuueckue [IpoBoasaT JIOKa3aTeJIbHbIE paccyxaenus, | 2
aCTIEKTHI OIICHUBAIOT JOTUYECKYIO MPaBUILHOCTD
(20 3amanue KVMIM) paccyKICHUH, pacro3HaT OILITHOOYHBIC
3aKJIIOUEHUS
14 | Cuctembl HepaBeHCTB | PermiaroT ypaBHEeHUs, HEPABEHCTBA U UX CUCTEMBI, 2
(15 3amanne KMM)
15 | BepositHOCTh coObITHII | HaxomaT BEpOSTHOCTh ClydallHBIX COOBITHH B | 2
(10 3apmanne KMM) IIPOCTEMIINX pacyeTax
16 | IlocnenoBarensHocT | Pacmo3natorT apudmerndeckue W reoMeTpudeckue | 2
U IPOrPECCUU IPOTPECCHH, peIIAloT 33Ja4d € IPUMEHEHHEM
(12 3amanune KMIM) dopMynel OOIETO WIEHA W CYMMBI HECKOJBKUX
YIEHOB IPOrPECCUU
17 | Pabora c KUM 2
(dactp 1)
Wroro 34




