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PaGouast mporpamma yueOHorO npeameta «Marematuka» aiis 10-11 kiraccoB pazpaboTtaHa B
COOTBETCTBUU C HOPMATHUBHO-IIPABOBBIMU JOKYMEHTaMU:
1. ®enepanbHBI TOCYIapCTBEHHBIM 00pa30BaTENbHBIN CTAaHAAPT CPEIHEro 00IIero oOpa3oBaHUs
(yTB. npuka3zom MuHucrtepcrBa oOpa3zoBanus U Hayku P® ot 17 mast 2012 r. Ne 413)
2. OcHoBHas 0Opa3oBaTeNbHas Mporpamma cpeanero oomero oopazosanus MKOY FOprameimickas
cour

OO0pa3oBarenbHBI TPOIECC OCYIIECTBISIETCS C HCIOJB30BAHUEM YUYCOHHKOB, YYEOHBIX
rmocoOuii, BXoasImux B AercTByrommil denepanbHblil nepeueHsb. Peanuzanus padoueld mporpamMmsl
OCYILIECTBIISICTCS C HCIOJIb30BAaHUEM YUeOHO-METOINYECKOr0 KOMIUIeKTa, pa3pabortanHoro A. I
Mepznskom, B. b. Tlononckum, M. C. fAxupom, JI. A. HOMHUpPOBCKHM, BKIIFOYEHHOTO B CUCTEMY
«ANTOPUTM yCHIeXay:
YuyeOHuKkH:

1. Anrebpa M Havaja MaTeMaTHYECKOTO aHanu3a. ba3oBwiii ypoBeHb: 10 kiacc, aBTOPBI
A.I''Mepzmsxk, JI.A. Homuposckuii, B.b.Ilononckuit, M.C. Sxup, Mocksa, U3narenbckuit
neHtp «Benrtana-rpad», 2021.

2. T'eomerpus. ba3oBwlii ypoBens: 10 kmacc, aBropsl A.I'.Mep3msk, [I.A.Homuposckui,
B.Bb.ITonmouckwuii, M.C. Skup, Mocka, U3natenbckuii ientp «Berrana-rpad», 2020.

JAupaKkTuyeckue MaTepuasbl:

1. Tlo anrebpe u Hauanmam aHanmm3a ans 10 kmacca, paspaboranubie ans YMK —aBTopoB
A.I".'Mep3msik, B.b.ITomorckuit, M.C. fAxup, [1.A. Homuposckwuii, MockBa, «Berrana-rpad»
2017 rox.

MeTtoauyecKkue peKOMeHAalMHU:

1. K yuebHuky «Anrebpa M Hauvama MaTeMaTH4eckoro aHamusa. 10 Kmacc» aBTOpPOB
A.I''Mep3znsik, B.b.Ilononckuit, M.C. Sxup, .A. Homuposckuii, MockBa, M3naTensckuii
ueHtp «Benrtana-rpad» 2017 roa.

2. K yueOnuky «l'eomerpus. 10 ximaccy» aBTopoB A.I'.Mep3msk, B.b.ITononckwuii, M.C. Sxwup,
J.A. HomupoBsckuii, MockBa, 3narenbckuii ientp «Benrtana-rpad» 2017 rox.

Ilepeuens YMK exeroqHo yrBepKaacTcs IPUKa30M JUPEKTOPA IKOJIBI.

VYuyeOubiii npeamer «MaTemaTukay BXOAUT B 00s3aTENbHYIO MpPEIMETHYIO 001acTh
«MaremaTuka 1 uHpopmaruka». Pabouas nmporpamMmma paspaboTaHa Al OCBOEHUS MAaTEMaTUKH Ha
0a30BOM ypOBHE.

1. ITnanupyemoie pe3yibmamol 0C80eHUS YUeOH020 npeomema «Mamemamuxay

1.1. Ilnanupyemble JUYHOCTHBIE pe3yabTaThl ocBoeHuss OOII
JInuHOCTHBIE Pe3yJbTaThl B c(hepe OTHOLIEHUH 00yJaKIIUXCHA K cede, K CBOEMY 3/10POBbIO, K
MO3HAHUIO celsl:

e OpucHTaNMs OOYYaroNMXCsS Ha JOCTMIKEHHUE JIMIYHOTO CYACThsI, PEaTM3aI[i0 MO3UTHBHBIX
KU3HECHHBIX TICPCIICKTUB, HWHHIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEAENIEHUI0, CIOCOOHOCTh CTaBUTH 1IEH U CTPOUTH KU3HEHHbIE TJIaHBI,

® TOTOBHOCTh M CHOCOOHOCTH oOecredyuTh cede W CBOMM OJIM3KUM JOCTOMHYIO KU3Hb B
MPOLECCE CAMOCTOSITENLHON, TBOPYECKOM M OTBETCTBEHHOM AEATEIbHOCTH;

® TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCS K OTCTAaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIPa0aThIBaTh COOCTBEHHYIO IMO3HIIMIO TI0
OTHOIIEHUIO K OOIIECTBEHHO-TIOJIMTHYECKUM COOBITHSIM MPOILJIOTO W HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UICTOPHH, TyXOBHBIX IIEGHHOCTEH U JOCTHKCHUIN Halllel CTpaHBblI,

® TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS K CaMOpPa3BUTHIO M CaMOBOCIUTAHUIO B
COOTBETCTBHUH C OOIIEYETIOBEUECKUMHU IIEHHOCTSMU M WJAeaJlaMUd T'PakJIaHCKOTO OOIIECTBa,
MOTPEOHOCTh B (DU3MUECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHATUSX CIOPTHBHO-030POBUTEIHHOM
JEATEIbHOCThIO,

® TIPUHATHE U pean3alys IIEHHOCTEH 3I0pOBOT0O M OE30MacHOro 00pasa KHU3HH, OepekHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U TICUXOJIOTHIECKOMY
3JI0POBEBIO;

® HEMpUATHE BPEIHBIX MPUBBIYEK: KypEHUs, YIIOTPEOIICHUS ATKOTOJIs, HAPKOTHUKOB.



JInuHOCTHBIE pe3ybTaThl B cdepe oTHomeHHil oOydyarommxcss kK Poccum kak k Poaunme
(OrteuecTBYy):

® poCCHiCKas HJACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHMCKON HWIESHTUYHOCTH B
MOJIUKYTBTYPHOM  COIIMYME, YYBCTBO MPUYACTHOCTH K HCTOPHKO-KYIBTYPHOU OOIIHOCTH
poccuiickoro Hapoaa M cyapr0e Poccuu, marpuoTH3M, TOTOBHOCTh K CIy)KeHHIO OTE4ecTBy, €ro
3alluTe;

e YBaXXEHHUE K CBOEMY HAapOJy, YyBCTBO OTBETCTBEHHOCTH Iepen PonuHoii, ropoctu 3a cBoOit
Kpaili, cBoto Poauny, mpouuioe u Hacrosiiee MHOTOHAIlMOHAJIbHOTO Hapojaa Poccuu, yBakeHue K
rOCyJapCTBEeHHBIM CUMBOJIaM (Tep0, ¢uiar, TUMH);

e (dopMUpOBaHHE YBAXKEHHUS K PYCCKOMY SI3BIKY KaK roCydapCTBEHHOMY sI3bIKy Poccuiickoit
Oenepanyu, SBISIONIEMYCS OCHOBOW POCCHIMCKOM WACHTUYHOCTH U TJaBHBIM (aKTOpOM
HAIMOHAJILHOTO CaMOOIIPEIEICHMUS;

e BOCIHUTAHHWE YBAXKEHUS K KYJIbType, S3bIKaM, TpagulusM M OO0blYasiM HapoOJIOB,
npoxuBaromux B Poccuiickoit @epepanuu.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4arOIHUXCs K 3aKOHY, IroCyJapcTBY U K
rPakIaHCKOMY 00IEeCTBY:

® TPaXJaHCTBEHHOCTb, TPaXKJAHCKAas TMO3UIMS AaKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOTO  OOIECTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIE TIpaBa W  OO0S3aHHOCTH,
YBaXKAIOIIIETO 3aKOH U MPaBOMOPSIOK, OCO3HAHHO MPUHUMAIOLIETO TPAAUIIMOHHBIC HAI[MOHATIbHBIC
1 00IIeYeIOBeYeCKHEe TYMAaHUCTUYECKAE M JIEMOKPATHUECKHE LIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIECTBEHHOH JKU3HH,

® [pU3HAHHME HEOTUYXkJIAEMOCTH OCHOBHBIX IpaB M CBOOO YEIOBEKA, KOTOPbIE IPUHAIEKAT
KOKIOMY OT pOKIEHHS, TOTOBHOCTh K OCYILECTBICHHIO COOCTBEHHBIX IpaB U cB0OOa 0e3
HapyIIeHUs MPaB U CBOOOJ APYruX JHUI, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIEC MpaBa U CBOOObI
YeJ0BeKa M TPaKJIaHMHA COTJIACHO OOIIENPU3HAHHBIM IPUHIMIIAM W HOPMaM MEXKIyHapOIHOTO
mpaBa u B coorBercTBuM ¢ Konctutynueit Poccuiickoit @enepanuu, mpaBoBas U MOJUTHYECKAS
IPaMOTHOCTb;

® MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO DPa3BUTUS HAykKu U
OOIIECTBEHHON NPAaKTHKH, OCHOBAaHHOE Ha [UAloOre KyJiabTyp, a TakkKe pa3luyHbIX (QopMm
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHNE CBOETO MECTA B IMOJIUKYJIBTYPHOM MHPE;

® WHTEpUOpHU3ALUSA IICHHOCTEH IEeMOKpAaTUU U COLHUATBHON CONHMIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIUPOBAHHUIO OTHOIICHUH B TPYIINE MIIM COIMATLHON OpraHU3aIlHu;

® TOTOBHOCTh OOYYalOIIUXCS K KOHCTPYKTHBHOMY VYUYacTHUIO B TPHUHATHH pPELICHUH,
3aTparuBalIIUX HX IpaBa W HMHTEPECH, B TOM YHCIE B PAa3IMYHBIX (QopmMax OOIIECTBEHHOMN
caMOOpraHu3aluu, CaMOYIIPaBJIeHHsI, OOIIECTBEHHO 3HAUUMOM e TEIbHOCTH;

® TIPUBEPKEHHOCTh HJESIM HMHTEPHAIIMOHATN3MA, JIPYXKObI, PaBEHCTBA, B3aUMOIIOMOIIU
HApOJIOB; BOCHHUTAHHE YBAKUTEIHHOTO OTHOIIEHHUS K HAlMOHAIBHOMY JIOCTOWHCTBY JIOACH, HX
9yBCTBAM, PEITUTHO3HBIM YOCIKICHUSIM;

® TOTOBHOCTh OOYYalOUIUXCS MPOTUBOCTOATH WJCOJOTHUU DJKCTPEMH3Ma, HAI[MOHATU3MA,
KceHo(hoOUr; KOpPPYIIUU; AUCKPUMHUHAIMM 10  COLMANBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJLHBIM MTPU3HAKAM U IPYTUM HETATUBHBIM COITHATLHBIM SIBIICHUSIM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00yHaAIOIIHUXCS € OKPYKAMIMME JHOIbMH:

® HPaBCTBEHHOE CO3HAHME U MOBEJECHNE HAa OCHOBE YCBOEHUS OOIIEUETOBEUECKHUX LIEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS ¥ IMOBEICHUS B IMOJIUKYIBTYPHOM MHUPE, TOTOBHOCTH M CITOCOOHOCTH BECTH
IUANIOT C JAPYTUMH JIOABMH, JOCTHTaTh B HEM B3aWMOINOHHMMAHUS, HAaXOIUTh OOIIME LETu U
COTPYIHHUYATH JUIS UX JTIOCTHKEHUS;

® TPUHATHE T'YMaHUCTHUYECKHUX LIEHHOCTEW, OCO3HAHHOE, YBAKUTEIBHOE U JOOPOKEIATEIbHOE
OTHOIIIEHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHUIO;

® CrHOCOOHOCTh K COMEPENKUBAHUIO U (HOPMHUPOBAHHE MO3ZUTHUBHOTO OTHOUICHUS K JIIOASIM, B
TOM YHCJIE€ K JHUIAM C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3J0POBbsI M HHBAIHUIAM; OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHHE K (DU3MUECKOMY U TCUXOJIOTHYECKOMY 370POBBIO
JPYTUX JIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIITH;

e (GopMUPOBAaHHE BHIPAKEHHOW B TOBEJECHUU HPABCTBEHHON TO3HWIMHM, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOODPY J00pa, HPAaBCTBEHHOTO CO3HAHMS U MOBEJCHUS HAa OCHOBE
YCBOGHHUS  OOINEYENIOBEYECKMX I[IEHHOCTEM ¥  HPAaBCTBEHHBIX UYYBCTB  (YecTH, JOJTa,
CIPaBENTMBOCTH, MIJIOCEPIUS U IPYKETIOOHS);



® pa3BUTHE KOMIETEHIUN COTPYIHUYECTBA CO CBEPCTHUKAMM, JETHbMHU MIIAQJIIETO BO3PACTa,
B3pOCIIBIMU B 00pa30BaTENIbHOM, OOIIIECTBEHHO MOJIE3HON, y4eOHO-HNCCIIEA0BATENECKOM, TPOSKTHON
U JPYT'UX BUAAX JEATEIBHOCTH.
JInyHOCTHBIE pe3yabTaThl B cepe OTHOMIEHMI O0Y4YAalOIIMXCS K OKPY/KAwIeMy MHPY,
JKMBOM MPUPO/IE, XyT0:KeCTBEHHOH KYJbTYpe:

® MHUPOBO33PEHHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH, 3HAUMMOCTHU
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE IOCTOBEPHOU HH(OPMAITHEH O
MIEPEAOBBIX TOCTUKEHUAX U OTKPBITUAX MUPOBOM M OTE€UECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCThH B
Hay4HbIX 3HaHUSIX 00 YCTpOHCTBE MHpa U 00IECTBA;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHUCJIE€ CaMOOOpa30BaHUIO, Ha
MIPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIIIEHUE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIIeNTHOM MpodecCHoHAbHON 1 00IECTBEHHON ACSITEILHOCTH;

® HKOJIOTUYECKas KyJlbTypa, OepeskHOe OTHOIICHUS K POJHOM 3eMiie, MPUPOIHBIM OOTraTCTBAM
Poccun u mupa; noHMMaHWE BIUSHUS COLMAIBHO-3KOHOMUYECKHX ITPOLIECCOB HAa COCTOSIHHE
MIPUPOJIHOMN M COLIMATILHOM CpeJibl, OTBETCTBEHHOCTh 33 COCTOSIHME MPUPOIHBIX PECYPCOB; YMEHUS U
HaBBIKM Pa3yMHOT0 MPUPOJOIOJIB30BAHNS, HETEPIUMOE OTHOLIEHUE K JIEUCTBHSM, NPHUHOCAILUM
BpeIl 9KOJIOTHH; TPUOOPETEHUE OMBITA SKOJIOT0-HAPABICHHOM NEsATEIbHOCTH;

® OCTETUYECKOE OTHOUICHHS K MHUpPY, T[OTOBHOCTb K JCTETUYECKOMY OOYCTpPOMCTBY
COOCTBEHHOTO OBITA.
JIMYHOCTHBIE pPe3yJIbTAaThl B c(pepe OTHOILIEHUI 00y4aAIOIMXCHA K ceMbe U POAUTE/ISIM, B TOM
YHcJie MOAroOTOBKA K ceMeiHOM KU3HU:

® OTBETCTBEHHOE OTHOUIEHHE K CO3/IaHHI0 CEMbUM Ha OCHOBE OCO3HAHHOI'O IPUHATHUSA
IICHHOCTEH CEMEIHOM KH3HU,

® TIOJIOKUTENBbHBI  00pa3  ceMbH, pPOJUTENbCTBA  (OTIOBCTBA M MaTEPHUHCTBA),
WHTEPUOPU3AIUS TPAAUIIMOHHBIX CEMEMHBIX IIEHHOCTEH.
JIn4HOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHUS 00y4aloUuxcst K TPyAy, B cdepe conuajibHO-
IKOHOMHMYECKUX OTHOLICHMIA:

® yBaXEHHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIIUTE CBOCH COOCTBEHHOCTH,

® O0CO3HaHHBIM BBIOOp Oyaymiel mpodeccun Kak MyTh M COcOo0 peanu3anuud COOCTBEHHBIX
KU3HEHHBIX IJIaHOB;

® TOTOBHOCTh OOYyYamOIIMXCA K TPYIOBOH MNPOPECCHOHATBLHON IEeATENbHOCTH Kak K
BO3MOKHOCTM  y4aCTHUs B  PCIICHMH  JUYHBIX, OOIIECTBEHHBIX,  TOCYJAapCTBEHHBIX,
OOIIeHAIIMOHANBHBIX MTPOOIIEeM;

® TOTPEOHOCTh TPYAUTHCS, YBOKCHHE K TPYAY H JIOIIM TPYyAa, TPYAOBBIM JTOCTHKCHUSM,
N00pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHWE K pa3HbIM BUIAM TPYIOBOM
NeSATEeIbHOCTH;

® TOTOBHOCTh K CaMOOOCIIy>)KMBaHHIO, BKJIIOYas OOyYe€HHE | BBINOJIHEHUE JOMAIIHUX
00s13aHHOCTEH.
JInyHOCTHBIE pe3yJabTaTbl B cdepe (PU3MYECKOr0, INCHUXO0JOrHYeCKOro, COUUAJBLHOIO H
aKaJeMH4ecKoro 0,1aromnoJry4yms 00y4arommxcs:
¢busznueckoe, IMOLKUOHAIBHO-TICUXOJIIOTUYECKOE, COLUaIbHOE Onaromoiayyue OOydYaromMxcs B
XKHU3HU 00pa30BaTeNIbHOM OpraHu3alyy, OIyIEHHE AETbMHM O€30MacHOCTH U ICHXOJIOIMYECKOTo
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

1.2. Ilnannpyemsble MeTanpeaMeTHbie pe3yJbTaTrhl ocBoennss OOII
1.2.1. PeryasiTHBHBbIEe YHHBepcaJabHble yueOHbIE AeiiCTBUSA
BBIITyCKHHUK CMOKET:

® CaMOCTOATEIBHO ONPENCIATH LICNIU, 3a1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOXHO
ONPEIIEINTH, YTO 1ENIb IOCTUTHYTA;

® OLCHUBATH BO3MOXHBIE IIOCJIEACTBUS JAOCTUKECHHs IIOCTABICHHOW LENU B JEATEIBHOCTH,
COOCTBEHHOW JKM3HU U XHU3HM OKPYKAIOLIMX JIOJIEH, OCHOBBIBASICH Ha COOOPAKEHMSIX ITHKU U
MOpaJIH;

e cTaBuUTh U (POpMyIUpPOBaTH COOCTBEHHBIE 3a/a4d B 00pa30BATENbHOM JAEATENBHOCTH U
KU3HEHHBIX CUTYaIHsIX;

® OLCHUBATH pECYpChl, B TOM YHCIE BpeMs U Jpyrue HEMaTepUalabHbIE PECYpPCHI,
HE00XOAUMBIE JJIS TOCTUIKEHHUSI TOCTaBIEHHOH 11eJTH;



e BbIOMpAaTh NYyTh JOCTHXKEHHUS II€JIM, IUIAHUPOBATh pEIIeHUE MOCTaBICHHBIX 3ajad,
ONTUMU3UPYS MaTepUaJIbHbIE U HEMaTEepUAIbHBIE 3aTPATHI;

® OpraHu3oBbIBaTh 3(PPEKTUBHBIA TOUCK PECYpcOB, HEOOXOAUMBIX JJsi JTOCTHXKEHUS
MMOCTaBJICHHOM IIEIIH;

® CONOCTABJISITH MOJYYEHHBIN PE3YNbTAT IEATEILHOCTHU C IIOCTABIICHHON 3apaHee LEbIO.
1.2.2. Ilo3HaBaTe/IbHBbIC YHHBeEPCcAJIbHbIE YUeOHbIe el CTBUS
BBIITyCKHUK CMOXET:

® JCKaTh M HaXOJWTh O0OOIIEHHBIC CIIOCOOBI PEIICHUs 3a7a4, B TOM YHUCIE, OCYIIECTBISATh
pa3BepHYThI WH(MOPMALMOHHBIA TOUCK ¥ CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHBIE H
M03HABaTENIbHbBIC) 33/1a4H;

® KPUTHYECKH OIICHMBATh W WHTEPIPETUPOBATH HWH(MOPMALKIO C PA3HBIX IMO3UIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MHYOPMAITMOHHBIX HCTOUHUKAX;

® UCIOJb30BaTh pa3JIMYHbIE MOJIEJIbHO-CXEMATUYECKUE CpEICTBA Ui IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILIEHUH, a TaK)Ke MPOTHUBOPEUUIA, BBISIBICHHBIX B MH()OPMALIMOHHBIX
HMCTOYHHKAX;

® HaxOJWTh U NPUBOJUTH KPUTUUYECKHUE ApPTyMEHThl B OTHOLIECHWU ACHCTBUU U CYXKIACHHUI
JIPYroro; CIOKOWHO H pPa3yMHO OTHOCUTHCA K KPUTHYECKUM 3aMEYaHUsIM B OTHOIICHUU
COOCTBEHHOTO CYKJIEHUS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

® BBIXOJIUTHh 32 PaMKH Yy4e€OHOTO TpPEAMETa U OCYIIECTBIATH IICJICHANPABICHHBIN TOUCK
BO3MOXKHOCTEH JIJIs1 IIMPOKOI0 MEPEHOca CPEACTB U CIIOCOOOB JEHCTBHUS;

e BBICTpaMBaTh HHAWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

® MEHATH U YACP)KUBATh Pa3HbIC MO3UIIMH B TTO3HABATEIBHOM JESITEIILHOCTH.
1.2.3. KoMMyHHKATHBHbIE YHHBEpPCAJIbHbIE y4eOHbIEe 1eiiCTBHS
BrInyCKHHUK CMOXET:

® OCYILECTBJIATH JIEJIOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpPH 0Opa30BaTeNbHON OpraHu3allii, Tak U 3a ee MpeaesiaMu), MOoAOUpaTh MapTHEPOB MIJIA
JICIIOBOM KOMMYHHKAIIMM HCXOJ M3 COOOpakKeHUU pe3ylIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHH;

® TIpU OCYIIECTBIICHUU TPYMIOBOIl pabOThI OBITh KaK PyKOBOJAUTEIEM, TaK U YWJICHOM KOMaH/IbI
B Pa3HBIX POJISIX (TeHepaTop UIeH, KPUTUK, UCTIOTHUTENb, BBICTYMAIOMINN, SKCIIEPT U T.1.);

® KOOPJAMHHMPOBATH U BBIMONHATH PA0OTy B YCIOBUAX PEAITHHOTO, BHUPTYAIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

® Da3BepHYTO, JIOTMYHO U TOYHO WU3Jararb CBOIO TOYKY 3pEHUS C HCIOJIb30BAaHUEM
aJICKBATHBIX (YCTHBIX U MMMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

® pacrno3HaBaTh KOH()IMKTOTEHHBIE CUTYAIIMH U MPEAOTBpALaTh KOH(MIUKTHI 1O UX aKTHUBHON
¢da3pl, BBICTpaWBATh JEJIOBYI0O U 00pa30BaTENbHYI0 KOMMYHHKAIMIO, W30eras ITUYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

1.3. Mnanupyemsble mnpeaMeTHbie pe3yiabTarbl ocBoenusa OOIl s ydeOHOro mnpeamera
«MaremaTuka» (BKJIIOYas aaredpy M Ha4ajia MATEeMATHYECKOI0 aHAJIN3a, TeOMETPHIO)
[IpenmMeTHbIE pe3ynbTaThl 62a30BOr0 YPOBHSI OPUEHTUPOBAHBI HA OOUTYI0 (PYHKIIMOHAIbHYIO

IPaMOTHOCTh, TOJTY4YE€HHUE KOMIIETEHTHOCTEN Ul MMOBCETHEBHON XH3HM M OOILEro pa3BUTHA. JTa
rpyIIa pe3yJbTaToOB MPEIO0JIaraer:

® [IOHMMaHUE MPEAMETA, KIKYEBBIX BOINPOCOB U OCHOBHBIX COCTABIIAIOIIMX D3JIEMEHTOB
M3y4yaeMOl MpeAMETHONW 00acTH, YTO OOeCleYrBAaeTCsl HE 3a CUET 3ayuMBaHHs ONpEACICHUI U
MpaBW, a IOCPEJCTBOM MOJETUPOBAHUS M TOCTAHOBKH MPOOJEMHBIX BOIPOCOB KYJIbTYPHI,
XapaKTepHBIX JUI JaHHOM MpeaMeTHOM 00acTu;

e YyMEHHE pelaTh OCHOBHBbIE NPAKTHUYECKHE 3aJlauM, XapaKTepHbIe MJIsi HCIOJIb30BaHUS
METOJIOB M UHCTPYMEHTapUsl JaHHOW IpeIMeTHOH 00acTH;

® OCO3HAaHHWE paMOK H3y4aeMOW TpeAMETHOW OO0JacTH, OrpaHWYEHHOCTH METOJIOB U
WHCTPYMEHTOB, TUIIMYHBIX CBSI3€H C HEKOTOPBIMH JPYTUMH 00JIACTSIMHU 3HAHMUSL.
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Hean JU1st KCTIONIb30BaHMSI B TOBCEAHEBHOM s pazeumus mvluiienus, UCHONb308AHUS
OCBOEHMSI KHU3HU U 00ecrieueHus: BO3MOKHOCTH 8 N0BCEOHEBHO JHCU3HU U 0OecneyeHUs]
npeaMeTa | YCIEUIHOTO MPOJOHKEHUS O0Pa30BaHUS [0 | BO3MONCHOCTIU YCHEUWHO20 NPOOOINCEHUS
CHEIHAIbHOCTSIM, HE CBSI3aHHBIM C 0b6pazosanus No CNeYUaIbHOCMAM, He
IIPUKJIAHBIM UCIIOJIb30BAHUEM MATEMATUKU | CBA3AHHbIM C NPUKAAOHBIM
UCNONIL30BAHUEM MAMEMAMUKU
TpeGoBanus Kk pe3yJbTaTam
Anemenmur | -Onepuposath Ha 6a30B0M ypoBHe' -Onepuposamu’ NOHAMUAMU: KOHEUHOe
meopuu MOHATUSIMU: KOHEYHOE MHOKECTBO, AIEMEHT | MHONMCECMBO, INEMEHM MHOMHCECMEA,
MHOMCECm8 | MHOXECTBA, TOJIMHOKECTBO, [IEPECECUCHUE U | NOOMHOIICECMBO0, nepeceyeHue u
u 00bETMHEHNE MHOKECTB, YUCIIOBBIE 00veOuHeHUe MHOMCECME, YUCTOBble
Mamemamu | MHOXXECTBA HA KOOPJUHATHOMN MPSIMOH, MHOICECmBaA HA KOOPOUHAMHOU NPSMOL,
yeckoil OTPE30K, HHTEPBAT, ompe30K, UHmeps8aJl, NOAYUHMePEal,
J102UKU -onepupoBaTh Ha 6a30BOM YpOBHE APOMEICYMOK C 8bIKOAOMOT MOUKOL,
MOHATHUSIMH: YTBEP)KIICHHE, OTPHUIIAHUE epaguyeckoe npedcmasiienue MHOHCECE
YTBEPKJACHUS, UCTUHHBIC U JIOKHBIE Ha KOOPOUHAMHOL NIOCKOCIMU;
YTBEp)KICHHSI, TPUYNHA, CICICTBUE, -onepuposams NOHAMUAMU:
YaCTHBIN ciy4yail 00IIero yTBepKACHHS, ymeepaicoenue, OmpuyaHue ymeepiucoeHus,
KOHTPIPUMED; UCTMUHHBLE U JIOHCHBIE YINBEPHCOCHUS,
-HaXOJIUTh NIepecedyeHre U 00beAMHEHNE npudUHa, creocmeue, Yacmublll Ciydatl
JIBYX MHOJKECTB, MPEICTABICHHBIX 00We20 ymeepicoeHuss, KOHMmpnpumep;
rpaduyecKy Ha YMCIOBOM MPSIMON; -nposepsimsb NPUHAONEHCHOCTb IIeMEHMA
-CTPOUTH Ha YHCIOBOW MPSIMOMA MHOXCECMBY,
MOJIMHO’KECTBO YHCIIOBOI'O MHOKECTBA, -Haxoo0umo nepeceyerue u 00veOuHeHue
3aJJaHHOE MTPOCTEHITNMH yCIOBUSIMHU; MHOJCECMS, 8 MOM Yuce
-pacno3HaBaTh JIOXKHbBIE YTBEPKICHUS, npeocmasieHHbIX epaguiecku Ha
OLIMOKHU B PACCYKICHUSX, B TOM YUCTI0801 NPAMOU U HA KOOPOUHAMHOU
YHCIIe C UCTIOIb30BAHUEM KOHTPIIPUMEPOB | MIIOCKOCHU
-npo6ooUmMb 00KA3aMeNbHble
paccysrcoenus 0151 000CHOBAHUSA
UCTMUHHOCIU YMBEPHCOCHUL
B noeceonesnoii ycuznu u npu usyueHuu Opyzux npeomemos:
-MCIIOJIb30BaTh YHUCJIOBBIE MHOMKECTBA Ha | -UCHOIb308AMb YUCLOBblE MHONMCECEA HA
KOOpJIUHATHOW TMPSAMOM Ui OMHCAHUS | KOOPOUHAMHOU npAMoU u Ha
peabHBIX MPOIECCOB U SBIICHHIA; KOOPOUHAMHOU NJIOCKOCMU Ol ONUCAHUSL
-IIPOBOJIUTH JIOTHYECKHE PACCYXKACHUS B | peaibHblX NPOYECcos8 U A61eHUlL;
CUTYalHsX TIOBCETHEBHON YKU3HU -nposooumbs JdokazamenvHole
paccyscoenus 6 Cumyayusx no8ceoOHesHoul
JHCUBHU, NPU peueHuu 3a0ay u3 Oopyaux
npeomemos
Yucna u -OnepupoBatb Ha  0a3oBoM  ypoBHE | -C80000HO  oOnepuposamev  NOHAMUAMU:
évlpajiceHu | TIOHATUSAMU: L€JIO€ 4YMCIO0, JEJIUMOCTb | yeroe  Hucio, o0enumocmy uycer,
A gyucesn, OOBIKHOBEHHAs NPoOb, JCCATUYHAS | 0ObIKHOBEHHAS OpoDOb, decaimuutas opooy,
IpoOb, panroHaIbHOe YUCTIO, | PAYUOHANbHOE — YUCTO,  NPUOIUNCEHHOE
npuOMKEHHOE 3HAUYEHHWE 4YHCIA, YacTh, | 3HAYEHUe yucna, yacmo, oo,
70715, OTHOLIEHHUE, IIPOLIEHT, MOBBILIEHUE U | OMHOUeHUe, NPOYEHM, NOGblueHUe U
MOHIKEHUE HA 3aJJaHHOE YMCJIO MPOLEHTOB, | MOHUdNCEHUe  HA  3A0AHHOe yucuo

1 351eck 1 anee: pacrio3HaBaTh KOHKPETHBIE TIPUMEPHI OOLINX TIOHATHIA 10 XapaKTEPHBIM TTPU3HAKAM, BBITIOJIHSATE

JIEUCTBUS B COOTBETCTBUU C ONPEAEICHUEM U IPOCTEHIINMU CBOMCTBaMU NMOHATUMN, KOHKPETU3UPOBATh IPUMEPAMU
o01mue MOHATHSI.
2 351ech u asiee; 3HATH ONPEIEIEHHUE TIOHATHUS, YMETh MOSCHATH €10 CMBICII, YMETh HCTIONb30BATh MOHATHE H ETO
CBOMCTBA IPU IPOBEIEHUM PACCYKIACHUN, PELIEHUY 3a1ad.
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Macirao;

-onepupoBaTh ~ Ha  0a30BOM  ypOBHE
MTOHSATUSMH: norapudm 4yucia,
TPUTOHOMETPHUECKAS OKPY>KHOCT,

rpagycHas Mepa yria, BeJMYdHa YIIa,
33JJaHHOTO0 TOYKON Ha TPUTOHOMETPHYECKON
OKPY)KHOCTH, CHUHYC, KOCHHYC, TaHI€HC H
KOTaHI'€HC yIJI0B, UMEIOIIUX POU3BOJIBHYIO
BEJIMYNHY;

-BBIIOJHATh apu(METHUYECKUE IEHCTBUS C
LEIBIMU Y PallHOHATIbHBIMY YHCIIAMU;
-BBIIIOJIHATH HECIIOXKHBIE IpeoOpa3oBaHus
YUCJIOBBIX  BBIPAXKCHUHM,  COAEpPKALIUX
CTEIIEHH Yucell, TMO0 KOPHU U3 YHucel, 100
Jorapu(mbl YHCET;

-CPaBHUBATh pPAallMOHAIbHBIE YHCIA MEXKIY
co00ii;

-OLIEHUBATh U CpaBHMBATh c
palMOHAIBHBIMYM YHCIAMU 3HAYEHUS LEJBIX
CTEIIEHENM 4YuCeJ, KOpPHEHW HaTypajbHOU
CTENIEHU U3 4YHCEeN, JIorapumMoB 4YKCENl B
IIPOCTBIX CIIy4dasx;

-1u300pakaTh TOUKaMH Ha YUCIIOBOM MpsMOI
LieJIble ¥ pallMOHAJIbHBIC YHCIIA,
-1u300pakaTh TOUKaMH Ha YUCIIOBOM MpsAMOI
LieNble CTENIEHU 4MCell, KOPHU HaTypaJbHON
CTENIEHU M3 4YuCell, JIorapumbl 4uCel B
IIPOCTBIX CIIy4asix;

-BBIIIOJIHATDh HECJIOXKHbBIE MpeoOpa3zoBaHUs
LEJIBIX u JIpoOHO-paLMOHATIBHBIX
OYKBEHHBIX BbIPA’KEHUH;

-BBIp@KaTh B MPOCTEHINUX CIydasx W3
paBeHCTBA  OJHY IIEPEMCHHYKO  4Yepes
APYTHE,

-BBIUNCIATh B MPOCTBHIX CIIy4asX 3HA4YCHHS
YHUCIOBBIX W  OYKBEHHBIX BBbIpOXEHU,
OCYILIECTBIISISE HEOOXOIMMBbIE TOJCTAHOBKH U
npeoOpa3oBaHus;

-1300pakaTh CXEMATUYECKHU yTroJl, BEJIMYMHA
KOTOPOT'0 BBIpaXK€Ha B Ipajycax;
-OLICHMBATh 3HAaKUM CHHYCa, KOCHHYCa,
TAaHI'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB

npoyenmos, macuimao,

-npuUBOOUMb NPUMEPLL YUCEN C 3A0AHHBIMU
C8OUICMBAMU OENUMOCTNU,

-onepuposams  NOHAMUAMU.  J102aAPUPM
yucna, MPULOHOMEMPUTECKAs]
OKPYICHOCMb, PAOUAHHAS U 2PAOYCHASA
Mepa yana, 6eauuuHa yend, 3d0aHHO20
MOYKOU Ha MPUSOHOMEMPULECKOU
OKDYHCHOCIU, CUHYC, KOCUHYC, MAHSEHC U
Komauzenc yenos, umerowux
NPOU3BOTLHYIO BEIUYUHY, YUCTA € U T,
-8bINONIHAMb apupmemuyeckue Oelucmaus,
couemas ycmmuvle U NUCbMEHHble NPUuembl,
npumeHsis npu Heobxooumocmu
8bIYUCTUMENbHBIE YCMPOUCMEA,
-HAXO00UMb 3HAYEHUS] KOPHA HAMYPAIbHOU

cmeneHu, CcmeneHu ¢  PayuoHaIbHbIM
nokasameinem, 102apu@dma, UCnoab3ysa npu
Heobxooumocmu 8bIYUCTIUMETIbHBIE
ycmpoucmea;

-NONb308AMbCS OYEHKOU U NPUKUOKOU NpU
NPAKMUYeCcKUx pacuemax,

-NpPOBOOUMb NO U38ECMHLIM (POPMYIAM U
npasunam  npeoobpazoeanusi  OYKEEHHbIX
8bIPAICEHUU,  BKIIOUAIOWUX — CMEeNneHU,
KOpHU, Jloeapughmol u
mpuzoHomMempuieckue QyHKyuu,
-HAX00UMb  3HAYEHUsI  YUCLOBbIX U
OVKBEHHBIX — BbIPANCEHUL,  OCYUeCM B
Heobx0o0uMble NOOCMAHOBKU u
npeobpazoeanus,;

-uzoopadcamo cxemamuiecku
8eIUYUHA  KOMOPO20
2paodycax unu paouanax;
-UCNONIL306AMb  NPU  peuleHuu  3a0ay
mabauunvle 3HAYEHUs.
MPULOHOMEMPULECKUX DYHKYULL YeN08;
-bINONIHAMb NEPEBO0 BEIUUUHBL YeAd U3
PAOUAHHOU Mepbl 8 2PAdYCHYIO U 0OPAMHO

yeor,
gvlpaxcena 8

B noecedoneenoit scuznu u npu uzyuenuu Opy2ux yu4eoOnvix npeomemaos:

-BBIIIOJIHATH BBIYMCIEHUS TpPU PELICHUU
3aJ1a4 MPaKTUYECKOro XapakTepa,
-BBIIIOJIHATH ~ IIPAKTUYECKHE pacueThl C
UCIOJb30BAaHUEM IPH  HEOOXOJUMOCTH
CIIPaBOYHBIX MaTEpUaJIOB u
BBIUHCIUTENbHBIX YCTPOUCTB;

-COOTHOCUTh peasibHbIE BEJIMYMHBI,
XapaKTePUCTUKU OOBEKTOB OKPYKAIOIIETro
MHUpa € MX KOHKDETHBIMH YHCJIOBBIMHU
3HAYEHUSIMU;

-8bINOIHAMY ~ O€lCMBUs  C  YUCTOBbIMU
OaHHbIMU npu peutenuu 3a0au
NpaAKmu4ecko2o Xxapakmepa u 3a0ay u3
PAa3uuHbLIX obnacmeti 3HAHUL, UCNONb3YA

npu Heobxooumocmu Cnpagounbvie
Mamepuanvl u 8bIUUCIUMETbHbIE
ycmpoucmea;

-oyerueams, cpasHueams U UCHO1b3064AMb
npu  peuweHuu npakmu4ecKkux 3a0ay
YUC06blE 3HAYEHUSl PENIbHbIX 6ENUYUH,
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-HCIIOJIb30BATh METO/IbI OKPYTJICHUS, | KOHKpemHble YUCA08ble XAPAKMePUCMUKU
NpUOMIDKEHUST W TPUKHUIKU TPU PEUICHUU | 00BeKmOo8 OKpydcaoue2o Mmupa
MPAKTUYECKHX 3a/1a4 MOBCETHEBHON JKU3HU
Ypasuenusn | -Pemiate  nuHelHble — ypaBHeHUS U | -Pewams payuonanvHvle, nokasamenvHbie
u HEpaBEHCTBA, KBAJ[paTHbIC YPABHEHUS; u  Jnozapugpmuveckue  ypasHenmus U
Hepasencm | =peliaTh Jorapu@MHUUEcCKUe YpaBHEHUS | HepageHncmaa, npocmetiuiue
6a Buma log a (bx + ¢) = d wm mpocreiime | uppayuonanvhvlie u mpuecoHomMempuiecKue
HepaBeHcTBa Buja 109 2 X < d; VPasHeHUsl, HepaBeHCMBA U UX CUCTeMbl,
-pemaTh TOKa3aTelbHbIE YPAaBHEHUS, BHUJA | -UCHOIb3068AMDb Memoovl peuterus
a®*°=d (rze d MOXHO MPEICTABUTD B BUJC | YPAGHEHUIL: npueeoenie K 6UOY
CTETIEHH C OCHOBAaHMEM a) M MPOCTEUIIHE | «npouzgedeHue  paeHo  HYI0» UL
HepaBeHcTBa Buaa @ < d  (rme d MOXKHO | «uacmnoe — pasHo  HYMO»,  3AMeHA
MPEJCTaBUTh B BUJI€ CTETICHU C OCHOBAHUEM | NEPEMEHHbIX,
a); -UCNONL308AMb  MEMOO UHMEPBANLO8 OISl
-IPUBOJUTHh HECKOJIBKO IMPHUMEPOB KOPHEW | peuteHus HepaseHCcms,
MIPOCTEHIIIETo TPUTOHOMETPUYECKOTO | -UCNOIb3068aMb 2paAPuUYecKull. Memoo O0is
ypaBHEHHsI BUJA: Sin X = @, COS X =&, g X = | npubnusicennoeo pewienus ypasHemutl u
a, Ctg X = a, rue a — Tabau4HOe 3HAUCHUE | HEPABEHCME,
COOTBETCTBYIOLIIEH  TPUTOHOMETPHUYECKOU | -U300paxcamv HaA MpUuOHOMEempuieckol
byHKIIUN OKDYICHOCIU ~ MHOJCECMB80  peuleHull
npocmeuuux MPULOHOMEMPUYLECKUX
VpasHeHull U HepageHCcms,
-8bINOIHAMb OMOOP KOPHel yPAaGHeHUL Ulu
peuteHuli HepaseHCcms 8 cOOMEemcmeul ¢
OONONHUMENbHBIMU VCA08UAMU u
02paHUdeHUsMU
B noeceonesnoit scusnu u npu uzyueHuu Opy2ux yueoHvix npeomemos:
- COCTaBSITh M pelIaTh YpaBHEHHUS U | - COCMAGIAMb U peulams YpasHeHUs,
CHCTEMBl  ypPaBHEHUH TIPH  PEIICHHHU | CUCMeMbl YPABHEHUUl U HepageHcmed npu
HECJIOXKHBIX MPAKTUYECKUX 3a/1a4 pewenuu  3a0au  Opyeux  y4eOHbIX
npeomemos;
- UCNONB308AMb YPABHEHUS U HEPABEHCMBA
0Nl NOCMpoenus U UCCTe008aHUs
npocmeumux Mamemamuyeckux mooeneti
PeanvHblX cumyayuil Ui  NPUKIAOHbIX
3a0ay;
-yMemy UHMepPnpemuposams noay4eHHbll
npu  peuleHuu YpAaeHeHus, HepaseHCcmsd
UMY cucmembsl pe3yibmam, OYeHU8ams €20
npasoonoododue 6 Koumekcme 3A0AHHOU
peanvHol  cumyayuu Ui NPuKkIaoHoU
3a0auu
Dynkyuu -OnepupoBatb Ha  0a30BOM  YpOBHE
MOHATHSIMH: 3aBUCHMOCTH BEJINYHH,

GyHKIMSI, apTyMEeHT W 3HadeHue (yHKIIHH,
o0lacTh  ONpeneNieHUus] M MHOXECTBO
3HaueHuN (yHKIUU, TpaduK 3aBUCUMOCTH,
rpaduxk  GyHKOUM, Hynmd  QyHKIHH,
MIPOMEKYTKH 3HAaKOIOCTOSTHCTBA,
BO3pAaCTaHME Ha YHMCIOBOM IPOMEXYTKE,
yObIBaHWE Ha YHCIOBOM IPOMEXKYTKE,
HauOospllee M HaWMEHbIee 3HAYCHHE
(GYHKIIMM Ha  YUCJIOBOM  TIPOMEXYTKE,
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nepuoauveckas GyHKIHUs, TIEPHOL;
- omepupoBarb Ha 0a30BOM  ypOBHE

MOHATHUSIMU: npsimast u oOparHas
MIPONOPLUUOHAIBHOCTD JIMHENHas,
KBaJlpaTH4Has, JorapugpmMuyecKas u
MoKa3aTelbHas ¢byHKIIUY,

TPUTOHOMETPHUECKUE (PYHKITHH;
- pacno3HaBaTh TpaduKU BJIEMEHTAPHBIX

byHKINA: psIMOi u oOpaTHOH
MPONOPIIMOHATILHOCTH, JIMHEUHOM,
KBaJpaTUYHOM, J0TapuPpMHIECKON U
MOKa3aTeIbHON byHKIHH,

TPUTOHOMETPHUECKUX (DYHKIIUH;
- COOTHOCUTHb TIpauKd 3JIEMEHTapHbIX

byHKINI: npsiMOi u oOpatHoOI
IIPONIOPLIMOHAJIBHOCTH, JIMHENHOM,
KBaJPaTUYHOM, JOTapuPpMHIECKON U
OKa3aTeJIbHON byHKIUH,
TPUTOHOMETPUYECKUX GbyHKIMN c

(dbopmynamu, KOTOPHIMH OHU 3aJ1aHBbI;

- HAaxXOMUTh MO TpaduKy NPUOTIHKEHHO
3HaueHHs (QYHKIUH B 33/1aHHBIX TOYKAX;

- ompenenarts 1o rpaduKy CBOICTBa

byHKIIUN (mynu, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HanOOoJIbIINe u

HAaMMEHBIINE 3HAYCHUS U T.11.);

- CcTpouTh Ocku3 Tpaduka (QyHKIUH,
YIIOBJICTBOPSIIONICH TPUBEICHHOMY HaOOpy
yciaoBUH  (MIPOMEXYTKH  BO3pacTaHust /
yObIBaHUsl, 3HAU€HHE (QYHKIMH B 3a/laHHOU
TOYKE, TOYKH IKCTPEMYMOB U T.JI.)

B noeceoneenoil rycuznu u npu uzyueHuu Opy2ux yueOHvlX npeomemaos:

- ompeAensATb MO TrpadukaM CcBOMCTBa
peaIbHbIX IPOLIECCOB M 3aBUCUMOCTEH
(HaubonplIMe M HAaUMEHbILIME 3HAYCHMS,
MIPOMEXYTKH BO3pacTaHUsl U YObIBaHUS,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- UHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOW IIPAKTUYECKON CUTYyaluu

-onpeoesamy no epaguxam u
UCnonb308amv OJisl peulenus NPUKIAOHbIX
3a0ay C8OUCMBA PealbHbIX NPOYeccos U
3asucumocmeltl (Haubonvuiue u
HauMenbliue  3HAYEHUS,  NPOMEINCYMKU
gospacmanus U yobleaHus  QYHKYUU,
NPOMEINCYMKU 3HAKONOCMOHCMEA,
acumnmomol, nepuoo u m.n.);
-UHMepnpemupo8amy ceoticmea 8
KOHMeKcme KOHKPEmHOU NpaKmuiecko
cumyayuu,

onpedenamev no epagukam npocmeluiue
Xapakxmepucmuxu nepuoouyecKux
npoyeccog 8  Ouonocuu, - IKOHOMUKe,
My3vlKe, paouocesasu u op. (amniumyod,
nepuoo u m.n.)
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Inemenmul
mamemamu
uecKo20
ananuza

-OnepupoBatb  Ha  0a30BOM  ypOBHE
MOHATHSIMH: TPOU3BOHAS (DYHKIIMU B TOUKE,
KacaTenbHas K Tpapuky  (QyHKIHH,
MpOoU3BOIHAS (PYHKIIHH;

-OIIPENENISTh 3Ha4YCHUE MIPOU3BOIHOM
GyHKIMM B TOYKE IO HM300paKEHUIO
KacaTenbHOW K TpaduKy, NpPOBEACHHOW B
JTOH TOUKE;

-pemaTh HECIIOKHBIC 33/1a4 Ha IPUMEHEHHE
CBSI3M MEXKIYy MPOMEKYTKaMU MOHOTOHHOCTHU
U TOYKaMH 3KCTpeMyMma (PYHKIMH, C OIHOU
CTOPOHBI, u MIPOMEXYTKAMH
3HAKOIOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM
3TOM (PYHKIIUU — C IPYroi

-Onepupoéams NoHAMUAMU: NPOU3BOOHAS
@DyHKYUU 8 MOuKe, KacamenvbHas K epaguxy
@yHKYyUU, NPOU3BOOHASL DYHKYUU,
-GLIYUCTAMb — NPOU3BOOHYIO  OOHOUNEHA,
MHO20UIeHd, K8AOpAMHO20 KOpHS,
NPOU3BOOHYVIO CYMMbL (DYHKYUIL,
-8bIUUCTIAIMb NPOU3BOOHBLE INEMEHMAPHBIX
GyHKYullL U ux KOMOUHAYUL, UCNONbL3YS
CNpagouHvle Mamepuanbl,

-uccned08ams 8 Npocmeuwux — Caydasx
@yHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubonvwiue U HAuMeHbluiue 3HAYeHUs
@yHKyul, cmpoums epapuru MHO20UIEHO8
U npocmetuux payuoHaIbHbIX QYHKYUL C
UCNObL308aHUEM annapama
MamemMamuyecko2o aHanu3a

B noecedneenoil scu3nu u npu u3yueHuu Opy2ux npeomemaos:

-T10JIb3YSICh rpadukamu, CPaBHMBATh
CKOPOCTH BO3pacTaHus (pocTa, MOBBILIEHUS,
YBEJIUYEHUS U T.I1.) WIH CKOPOCTH yObIBaHUS
(majeHusi, CHWIXKEHUS, YMEHBIICHUS U T.II.)
BEJIMYMH B PealibHBIX MPOIECCax;
-COOTHOCUTH T'pauKu peaslbHBIX MPOIECCOB
U 3aBUCUMOCTEH C HX  OMNHCAHUAMH,
BKJIIOUYAIOLUMHU  XapaKTEPUCTUKU CKOPOCTH
u3MeHeHus  (ObICTpPBIA  pOCT,  IJIABHOE
MTOHMKEHUE U T.I1.);

-HCII0JIb30BAaTh rpaduku pealbHBIX
MPOLIECCOB  JUJISl  PELIEHHUs]  HECIOXKHBIX
MPUKJIAJHBIX 33/1a4, B TOM YUCJE ONpenaenss
110 rpaduKy CKOPOCTh XOJia Mpoliecca

-pewams NPuKIaonvle 3a0a4u u3 ouoso2uu,
QuzuKu, XUMUY, IKOHOMUKU U OpYeux
npeomemos, Ces3aHHble C UCCIe008aHUeM
XapakmepucmuKk — peaibHbiX — NPOYeccos,
HAXocOeHUuemM HaubOIbUWUX U HAUMEHbUIUX
3HAYeHUll, CKOPOCMU U YCKOPeHUs U M.1N.;
UHmMEPNpemuposanms NOyYeHHbLE
pe3yibmamul

Cmamucm
uKa u
meopus
6epoAmHOC
meil,
J102UKa U
Kombunam
opuka

-OnepupoBath  Ha  0a30BOM  ypOBHE
OCHOBHBIMH OTHCATEIbHBIMU
XapaKTepUCTUKAMHU  YHUCIOBOro  Habopa:
cpenHee apudMeTuIecKoe, MeJraHa,
HauOoJIblIIee U HAMMEHbIIIee 3HAYCHHUS;
-onepupoBaTb ~ Ha  0a30BOM  ypOBHE
MOHATHSIMM:  4acToTa U BEPOSTHOCTh
COOBITHS, CIy4yalHBIH BBIOOpP, OMBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMUY;

-BBIYUCIIATh  BEPOSATHOCTH COOBITHM Ha
OCHOBE I10JICU€Ta YHCIIa UCXO/I0B

-Umemsv npeocmagnenue o OUCKPEmMHbIX U
HEeNnpepoléHbIX  CAYYAUHBbIX BeIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMocmu
CTYYAUHBIX ETUYUH,

-umemso npeocmaenenue 0
mMamemamuyeckom 02HCUOAHUU u
oucnepcuu Ciy4aunblx GeIUYUH,

-umMems npeocmasieHue o HOPMAIbHOM
pacnpeoeneHuu U NpuMepax HOPMAIbHO
pacnpeoeneHnblx CIy4aiuHblX eTUYUUH,
-NOHUMAMb CYMb 3aKOHA OONULUX YUCen U

8b100POUHO20 Memooa usmepeHus
8eposmHocmetl;
-umems npedcmaesieHue 00  YCI08HOU

8EPOAMHOCMU U O NOJHOU 8ePOSMHOCIU,
NPUMEHSIMb UX 6 peuleHUl 3a0ay;

-uMems  NpPeoCmasieHue O  BANCHLIX
YacmHbLIX ~ 6UOAX — pacnpeldeieHutl. U
NPUMEHAMb UX 68 peuleHUul 3a0ay;

-uMems npeocmagieHue 0 KOppersyuu
CYYAUHbIX — BETUYUH, 0  JIUHEUHOU

pezpeccuu
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Pa3nen |. BoINYCKHUK HAYYUTCSA I11. BbINYCKHHMK MOJY4YUT BO3MOKHOCTh
HAYYMThCH
B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomenos:
-OLICHUBATh UM CPaBHMBATH B IPOCTBIX | -GbIYUCAAMb UNU OYEHUBAMb BEPOSMHOCIIU
CITy4asiX BEPOSITHOCTH COOBITUI B pEAbHOU | COObIMULL 8 PeanbHOU HCUSHU,
KU3HH; -8b1OUpamo nooxoosuue Memoobvl
-4UTaTh, COIIOCTABJIATb, CPaBHUBATh, | npedcmasieHus U 06pabomKu OaGHHbBIX,
UHTEPIPETHUPOBATh B MPOCTBIX CIy4asX | -yMemb peuiamv Hecl0NCHble 3a0ayu Ha
peanbHbIe JaHHbIE, PEACTABICHHBIC B BUJC | NpUMEHEHUEe 3AKOHA OONbWUX Yucel 8
TabIuLl, JUarpamm, rpauKkoB coyuonozuu, cmpaxosanuu,
30pasooxpanenuu, obecneuenuu
0e30nacHoCmu HaAceNeHUsl 8 UPEe3BbIYAUHBIX
cumyayusx
Texcmosuvie | -Pemath HecIOXHBIE TEKCTOBBIE 3ajauu | -Pewams 3a0ayu pasHulX munos, 6 mom
3a0auu Pa3HbBIX THUIIOB; yucie 3a0a4u NOGbLULEHHOU MPYOHOCMU,

-aHaJIU3UpoBaTb  YCIIOBUC 3aJda4dd, IIpH
H€O6XOZ[I/IMOCTI/I CTPpOUTh IJId €€ PCIICHHA
MaTEMaTUYCCKYIO MOJCIIb;

-IOHUMAaTb W HCIIOJB30BaThb IJId PCHICHUSA
3aJa4uu I/IH(I)OpMaLII/IIO, MMpEACTAaBJICHHYIO B

BHJE TEKCTOBOM W CHMBOJBHOM 3aIicH,
cxeMm, TaOnuI, JauarpamMM, rpadHuKoB,
PUCYHKOB;

-JICHICTBOBATh o aJITOPUTMY,

COZIep KaLIeMyCs B YCIIOBUH 3a/1a4H;
-HCTIOJb30BaTh JIOTHYECKHE PACCYKICHUS
IIPU PEUICHNU 33/1a4H;

-pabotaTh ¢ U30OBITOYHBIMU YCIOBHIMH,
BBIOMpass W3 Bced WHQOpPMAIMH, IaHHBIE,
HE0OXOIUMBIE I PEIICHUs 3a/1a4H;
-OCYHIECTBIISITH  HECIOXHBIH  Tiepedop
BO3MOJKHBIX PpEIICHUH, BBIOMpas U3 HUX
OIITUMAJIBHOEC 110 KpUTCPUAM,
c(OpMYIHPOBAHHBIM B YCIOBUHY;
-aHAJIM3UPOBaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIE PELICHHUS B KOHTEKCTE YCIOBHUS
3aJa4y, BbIOMpAThH peuienus, HE
IPOTHBOpEYAIE KOHTEKCTY;

-pemaTh 3aJa4d  Ha pacyeT CTOMMOCTHU
MOKYIOK, YCIIYT, MOE3/I0K U T.IL.;

-pemaTh HECIOXKHBIE 3a][aud, CBS3aHHBIC C
JI0JIEBBIM YYacTHEM BO BiaJeHUM (PUpMOii,
npeanpusATUCM, HEABUKUMOCTBIO;

-peliaTh 3aa4u Ha IPOCTBIC HNPOUCHTHI
(cucTemMbl  CKHJOK, KOMHCCHH) ¢ Ha
BBIUUCIIEHHE  CJOXHBIX  TPOLEHTOB B
Pa3IMYHBIX CXE€MaX BKJIAaJ0B, KPECAWUTOB H
UTIOTEK;

-peniath NpakTUYeCKue 3aJ1auu, Tpedyrolue
HCIIOJIb30OBAHUA OTPULATCIIbHBIX YUCCII: Ha
oTpeJiesIeHue TEMIIePaTypPHI, Ha
OIpeJie/IeHUe TOJIOKEHU Ha BpeMEHHOU
ocH (0 HAIIeH ApBI U MOCIe), Ha TBIKCHHE
JICHEeXKHBIX CpEeACTB (ImpUXoja/pacxon), Ha
orpeziesieHUe rITyONMHBI/BBICOTHI U T.11.;

-8bl1OUpamo ONMUMATbHBIU Memoo
peweHus 3a0auu, paccmampusast
PA3IUUHbLIE MEMOObL;

-cmpoums  MoOelb  peuwleHus  3a0adu,
nposooums dokazamesvHole
paccysicoenus;

-pewams 3a0avu, mpeodyowue nepebopa
8apuUAHmMO8, NPOGEPKU YCI0BULl, 8blO0PA
ONMUMATILHO20 Pe3yIbmama,
-QHAIU3UPOBAMb U  UHMEPNPEMUpo8ams
pesyibmamsl 8  KOHmMeKcme  YCl08Us
3a0auu, 8vlOUpams — peuletus, He
npomugopeuaujue KOHMeKCmy,
-nepesoOums  Npu  peweHuu - 3a0ayu
ungopmayuro uz 00Hou ghopmul 8 opyeyio,
UCNONBL3YSL NPU  HEOOXOOUMOCMU  CXeMbl,
mabauysl, 2papuru, ouaspammoi;
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Pa3nen |. BoINYCKHUK HAYYUTCSA I11. BbINYCKHHMK MOJY4YUT BO3MOKHOCTh
HAYYUTHCSA
-MCIIONIb30BaTh TOHATUE MacliTadba Uit
HAXO0XJACHUS PACCTOSHUMN U JUIMH Ha KapTax,
IUIaHaX MECTHOCTH, IUIaHaX I[OMEUICHUH,
BBIKpOKax, Mpu paboTe Ha KOMIBIOTEPE U
T.I1.
B noecedoneenoit ycuznu u npu uzyuenuu Opy2ux npeomemaos:
pelaTh HECIO0XKHbIE MPAKTUUECKHUE 3a/laull, | peuams npakmuyeckue 3a0auu u 3a0aqu
BO3ZHUKAIOIINE B CUTYalUsIX MOBCEIHEBHOM | U3 Opy2ux npeomemos
KHU3HU
I'eomempu | -OnepupoBate Ha  0a3oBOM  ypoBHe | -Onepupogamv — ROHAMUAMU.  MOYKA,
A MOHATUSIMM: TOYKa, MpsiMasi, IUIOCKOCTb B | npAMas, HIOCKOCMb 6 NpOCmpaucmee,

MPOCTPAHCTBE, napajuieIbHOCTh u
MePHEHIUKYISIPHOCTD MPSIMBIX u
IUIOCKOCTEH;

-pacrio3HaBaTh OCHOBHEIC BHUIbI
MHOTOTPaHHUKOB  (IIpU3Ma,  INHpaMU/Ia,

MIPSIMOYTOJIBHBIN TapajuIesIeuIe, Ky0);
-n300pakarh u3ydaemble (PUTYpBI OT PYKH U
C TPUMEHEHHEM TMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

-nenath (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3
PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYDP: BU
CBEpXY, COOKY, CHU3Y;

-U3BJIEKATh nHpopmaIuio 0
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKHIX
¢burypax, mpeiCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

-puMeHsATs  TeopeMmy [ludaropa mpu
BBIYUCIICHUH 3JIEMEHTOB
CTepeoOMeTpUIECKUX QUryp;

-HaXOJUTh 00BEeMBI u TTOIIAaU
IIOBEPXHOCTEN MPOCTEUIIINX
MHOTOTPaHHUKOB C TIPUMEHEHUEM (HOPMYIT;
-pacrio3HaBaTh ~ OCHOBHBIE  BHUJBI  Tel
BparnieHus (KOHycC, HUIUHIP, cepa u map);
-HaXOJUTh 00BEMBI u VR () 116:Di0
ITIOBEPXHOCTEH MIPOCTEUIINX

MHOTOTPaHHUKOB U
npuMeHeHueM Gopmyin

TSI  Bpal€HUA C

napaiieibHoOCmy U NePneHOUKYIAPHOCHb
NPAMBIX U NJIOCKOCMEl,

-npumMeHaAms Ol peuleHus — 3a0ay
2eomempuueckue axmol, eciu yYcio8us
NpUMeHeHUst 3a0aHbL 8 IBHOU (opme;
-pewiams  3a0a4u  HA  HAXOMHCOEHUe
2eOMEempPUYECKUX GelUYUH No 00pazyam
UNU An2OPUMMAM,

-0enams (8bIHOCHbIE) NIOCKUE Yepmedicu
U3 PUCYHKOB O00beMHbIX @Queyp, 6 mom
yycine pucosams 6uU0 c8epxy, COOKY,
CmMpoums cedeHusi MHO202PAHHUKO8,

-U3671€KaAmb, UHMEpPNPemupo8ams u
npeoopazoevieams ungopmayuro 0
2eomMempudecKux Queypax,

npeoCcmasieHHyIo Ha Yepmedicax;
-NpUMeHAMb 2eomempuyecKkue akxmol 0

PpeULeHUA 3610(1'{, 6 mom qucie
npednonaeaiomux HECKOJIbKO uazcoe
PEULeHUs,;

~Onucsvleanib  63duMHOE  pacnojlodHCceHue

NPAMBIX U NJIOCKOCME 8 NPOCMPAHCIEe;
-ghopmynuposams  ce0UCMEA U NPUHAKU
ueyp;
-00KA3bl16AMb
VMBEPHCOCHUSL,
-g1adems CManoapmuou Kiaccugurayueu
NPOCMPAHCMBEHHBIX  ueyp  (nupamuowl,
npU3MbL, NAPALIELIENUNEeObl);

-HaAxo00umo 0bvembl u niouaou
nosepxHocmeti 2eoMempudeckux mein C
npumeneHuem Gopmyn;
-8bIYUCAAMb  PACCMOAHUSA
npocmpancmee

ceomempudecKkue

u yeiol 6

B noeceonesnoil scusnu u npu uzyueHuu Opyux npeomemos:

-COOTHOCUTh a0CTPaKTHbIE F€OMETPUYECKHE
NOHATUS M (akThl €  peaJbHBIMHU
KU3HEHHBIMU OOBEKTaMU U CUTYaIUSIMU;
-UCII0JIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYp
JUTS peLIeHus TUIIOBBIX 3a1a4
MIPAKTHYECKOT0 COAECPIKAHMS;

UCNONL308AMb CBOUCIBA 2eOMEMPULECKUX
Queyp 0ns pewrenuss 3a0a4 NPAKMUYECKO20
xapaxmepa u 3a0ay u3 opyeux ooaacmeu
3HAHUl
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Pa3nen

|. BbINyCKHUK HAYYHTCHA

I11. BbINYCKHHMK MOJY4YUT BO3MOKHOCTh
HAYYMThCH

-COOTHOCUTh IUIOIIAAN IOBEPXHOCTEH Tem
OJIMHAKOBOI (POPMBI Pa3IUYHOTO pa3Mepa;
-COOTHOCUTH OOBEMBI COCY/IOB OJMHAKOBOU
(hOpMBI pa3TUYHOTO pa3Mepa;

-OLICHUBATh bopmy MPaBUILHOTO
MHOTOTpaHHHKAa TMOCJE CIWJIOB, CPE30B U
T.0. (ONpeAessITh KOJMYECTBO BEPIIUH,
pedep u rpaHei MOJIy4YE€HHBIX
MHOT'OTPaHHUKOB)
Bexkmopwt u | -OnepupoBatb  Ha  0a30BOM  ypoBHE | -Onepuposams NOHAMUAMU OeKaApMOosbl
KoopOouna- | TIOHSTHEM  JICKapTOBBI  KOOPIWHATHI B | KOOPOUHAMbL 68 NPOCMPAHCHIEE, BEKMOp,
mol 6 MIPOCTPAHCTBE; MOOYIb 8eKMOpA, PABEHCMBO BEKMOPO8,
npocmpanc | -HaXOAWTh KOOPAWHATHI BEpPIIMH Kyba U | Koopoumamel  6ekmopa, V2ol Mexlcoy
mee MPSIMOYTOJIBHOTO Napajuiesienuneia 8EeKMOpaMU,  CKAJISIpHOe  NpoussedeHue
8EKMOPO8, KOJIUHEAPHble 8EKMOPbL,
-HAXO00UMb  pAcCCMosHUe MeHCOY 08YMs
MoyKamu, cymmy 8EKMOpPos u
npouszgedeHue GeKmopa Ha 4YUclo, Y20l
medHcoy 8eKmopamu, cKanspHoe
npousgedeHue, packiaovléams 6eKmop no
08YM HEKONUHEAPHBIM 8eKMOPAM,
-3a0agamsv  NJIOCKOCMb  YPABHEHUeM 8
0eKapmosou cucmeme KOOpOUHam,
-pewiams npocmetiuiue 3a0a4u 86edeHuem
8EKMOPHO20 basuca
Hcmopusa -OnuceiBaTh  OTHEIBHBIC  BBIHAromuecs | -Ilpeocmasnsams  6K1A0  GbLOAIOWUXCS
Mamemamu | pe3yabTaThl, TIOJYYCHHBIC B XO/€ PA3BUTHS | MAMeMAmMuKos 6 passumue Mamemamuxu
Ku MaTEMaTHKHU KaK HayKu; U UHBIX HAYYHBIX obnacmell;
-3HATh TIPAMEPBI MaTEeMaTHUUECKUX | -HOHUMAMb  pONb  MAMeMamuku 8
OTKPBITMM M HX aBTOPOB B CBA3U C | pazeumuu Poccuu
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;
-IIOHUMaTh POJb MaTEeMaTHUKU B Pa3BUTUU
Poccun
Memoow -[IlpuMeHsATE  W3BECTHBIE METOABl TpH | -HMcnonvzosams OCHOBHblE ~ MemoObl
Mamemamu | pEIICHUH CTAaHJAPTHBIX MaTEMaTHYECKUX | doKazamenbCcmad, npo8ooUms
Ku 3ajau; 00Ka3amenbcmao u 8bINOIHAMb
-3aMevaTh " XapaKTepU30BaTh | ONposepiceHue;
MaTeMaTHYeCKue 3aKOHOMEPHOCTH B | -NpUMEHAMb OCHOBHble MemoObl PeuleHsl
OKpY’Karomien JeHCTBUTEILHOCTH, Mamemamuyeckux 3a0auy,
-IPUBOANTHL TPHUMEPHl MATEMATUUYECKUX | -Ha ocHoge Mamemamuyeckux
3aKOHOMEPHOCTEH B TPUPOJIE, B TOM UYHUCIE | 3aKOHOMEPHOCeLl 8 npupooe
XapaKTePU3YIOIIHNX KpacoTy U | Xxapakxmepuzoeams Kpacomy u
COBEpIICHCTBO OKPYKAIOILETO MHpPa U | COBEPUIEHCNBO OKPYICAIOUe20 Mupa u

HpOI/IBBCI[eHI/Iﬁ HCKYCCTBa

npousseoeHull UCKyccmea,

-npUMeHAmb npocmeuuiue npocpammuble
cpedocmea u 91eKMPOHHO-
KOMMYHUKAYUOHHbBLE cucmemul npu
peweHuu MamemMamuyecKux 3a0ay




2. Copep:xkanne yueOHOro npeamera «MaremaTuka»
(BKJIKOYasi aredpy U HAYAJIA MATEMATHYECKOT0 AHAJIN3a, FTeOMETPHIO)

ba3oBblii ypoBeHb

OcHoBHasi 0a30Basi nporpaMmma

AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN3a

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

KoHeyHoe MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJMHOXKECTBO, IepeceueHue U OObheAMHECHUE
MHOXECTB, YACIOBbIE MHOKECTBA Ha KOOPAMHATHOU MPSMOM, OTPE30K, UHTEPBAIL, NPOMEICYMOK C
8bIKOJIOMOLL MOYKOLL, epagduieckoe npeocmasienue MHOMCeCms Ha KOOPOUHAMHOU NIOCKOCHU.
VYTBepkaeHue (BbICKa3bIlBaHUE), OTPHUIIAHUE YTBEP)KIEHUS, UCTUHHBIE U JIOKHBIE YTBEPIKICHUS,
CJICJICTBUSI, YACTHBIN CITydail 0OIIEro yTBep KACHUS, KOHTPIIPUMED, T0KA3aTeILCTBO.

Yucsia 1 BbIpasKeHU st

IMoBTOopenue. PemieHne 3aad C HCNOJBb30BAHMEM CBOMCTB YHMCEN M CUCTEM CUMCICHUS,
JENUMOCTH, AOJEH M 4acTeil, MPOLEHTOB, MOoAyJel uucen. PemieHune 3amad ¢ MCHOJIb30BaHUEM
CBOWCTB CTeMEHEH W KOpHEW, MHOTOWICHOB, NPEOOpa3OBaHUN MHOTOWIECHOB H JIPOOHO-
palMOHAIBHBIX BBIPAKEHUM.

Pemenue 3aga4d ¢ UCHOJIb30BAHUEM IPaAyCHOM MEPBI yriia. Mo1ysb 4ucia U €ro CBOMCTBA.

Kopenb n-ii crenenu m ero cpoiictBa. CTeNneHb C JEHCTBUTEIBbHBIM IMOKa3aTEJIEM, CBOMCTBA
creneHu. JleWcTBUST ¢ KOPHSAMH HATYpPaJIbHOM CTENEHU W3 YHUCEI, MOHCOeCmBEeHHble
npeoopazo8anus blpadNCeHUll, 6KII0UAOUUX CTNeNneHU U KOPHU.

Jlorapupm umcaa. [lecatuunple W HarypanbHble Jorapupmer. Ywucno e. Jlorapudmudeckue
ToxxnectBa. JleiictBus ¢ norapugmamu UHCEN; npocmetiuiue Npeoopaz’0e8aHusi BblpadceHull,
BKIIOYATOWUX 102APUPDMBL.

N300paxkeHre Ha YUCIOBOM MPSAMOM LIETBIX U PAIlHOHATBHBIX YHCEN, KOPHEH HATYpallbHOM CTeleHn
W3 YHUCEIL, JIOTAPU(PMOB YHCET.

TpuroHomerpuueckasi OKPY:KHOCTb, paouanHas mepa Yyena. CHHYC, KOCHHYC, TaHTEHC,
KOmaHeeHc TPOU3BOJBHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U CJCACTBUS U3
Hero. 3HaueHus TpuroHometrpuyeckux ¢GyHkuuii ans yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T T T
(0, — — pax). Dopmyrvl CLOdNCEHUS MPULOHOMempudeckux @yHKyui, ¢opmynsl

1 1 _’_’
6 4 3 2

npusedeHusi, Qopmyavl 080UHO20 apecyMeHmd. APKKOCUHYC, apKCHUHYC, apKTaHTECHC 4YHuCIa.
Apxromaneenc uucaa.
YpaBHeHHsI M HEPABEHCTBA
IToBTOpEeHue. YpaBHEHUS U HEPABEHCTBA C OJHOW NepeMeHHOW. PemieHue 3agad ¢ IOMOIIBIO
YHUCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOU MEPEMEHHOM, C TPUMEHEHUEM H300paKeHUs
YUCIIOBBIX IIPOMEKYTKOB.
[Ipocreiimme npparMOHAIIbHBIEC YPABHEHMUS.
[Ipocreiimme moka3aTenbHbIE YpaBHEHHS M HepaBeHcTBA. Jlorapudmuueckue U mokazaTelbHbIC

ypasHerus Buga log,(bx+c)=d, a”™°=d, rme d MOXHO TpenCTAaBHTH B BHJE CTEHEHH C

OCHOBaHHUEM a U pallMOHAJIbHBIM I1OKa3aTeNleM, U UX PELICHHUS.
[TpocTeiinie TPUrOHOMETPHUYECKUE ypaBHEHUs: SiN x = @, COS x = a, tg x = a, rae a — Tabnu4HOe
3HaY€HUE TPUTOHOMETPUUECKON QYHKIUH, U UX PEIICHUS.

Hepasencta ¢ omuoii nepemennoit Bumalog, x<d,a* <d, rae d MOXHO TpEICTaBUTH B BHUIC

CTETIEHU C OCHOBAHHUE d.

Hecnoocnvie  payuonanvHvle,  nokasameibHvle,  jgocapu@muieckue,  MmMpueoOHOMempuiecKue
VDABHEeHUs, HepaseHcmea U UX CUCHeMbl, Nnpocmeluiue UpPpayUoHaIbHble VPAGHEeHUs U
HepaseHcmaa.

Memoo unmepeanos ons pewienus HepaseHcms. Peulenue ypasnenutl u Hepagencme, cooepircamjux
nepeMeHHyI0 no0 3HAKOM MOOYJIAL.

Vpasnenus, cucmemul ypasHenutl ¢ napamempom.

DyHKUMH

[Monsatne ¢ynxmun. Hymm QyHKOMM, TPOMEKYTKH 3HAKOTOCTOSHCTBA, MOHOTOHHOCTB.
HauGonpmiee um HamMeHbliee 3Ha4YeHWe QyHKIuH. [lepmogumunocts ¢yHkumu. YerHOCTh H
HedeTHOCTh pyHKIUi. CrnoocHble hynkyuu.



IloBTOpeHue. Pemenne 3amay ¢ HUCHOJB30BAHUEM UHUCIOBBIX (QYHKIUH M HX TpaduKOB.
Hcnonp3oBaHne CBOMCTB W TpadUKOB JMHEMHBIX M KBAagPAaTHYHBIX (DYHKIHMH, oOpaTHON

HPONOPLUHMOHATLHOCTH U QyHKIMU Y = +/X . ['paduyeckoe pelienre ypaBHEHU 1 HEPABEHCTB.

CrenenHasi, moOKa3zarenbHass U Jorapudmuyeckue (yHKIMM; WX CBOHCTBA U  TpaduKu.
Tpuronomerpuueckre GyHKIHK Y = COS X, Y = SinN X, y = tg X, Yy = ctg X. CsoiictBa u rpaduku
TPUTOHOMETpHUECKUX GYHKUUN. Obpammuvie mpucoHomempuyeckue QYHKYuU, ux ceoucmea u
epaghuxu.

Ilpeobpazosanue epagurxos @ynxyui: cosueu 8001b KOOPOUHAMHBIX OCell, PACHSICeHUe U
colcamue, cumMMempus OMHOCUMENbHO KOOPOUHAMHBIX ocell U Hayana koopouram. Ipaghuxu
83AUMHO 0OPAMHBIX PYHKYUL.

[TokazarenpHast QyHKIMS U €€ CBOMCTBA U TpaduK.

Jlorapudmuueckasi QyHKIUS U €€ CBOMCTBA U rpaduk.

CrenenHast GyHKIIHMS U €€ CBOMCTBA U TpaduK.

IIpeobpaszosanus epagurxos Gynkyuil: cosue 800.1b KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue,
ompasiceHue OMHOCUMENbHO KOOpOUHammuwix ocell. I paguueckue memoowvl peuieHus ypaeHeHul u
Hepasencms. Bzaumno oopamuvle pynxyuu. I paguxu 63aumHo oopamuvix QyHKyuil.

TekcToBBIE 3a1a4H

IloBTOpenue. Pemienue 3amad Ha JBUKEHHE U COBMECTHYIO PabOTy C IOMOIIbIO JIMHEHHBIX U
KBaJIpaTHBIX YPABHEHHM U UX CHCTEM.

DJIeMeHThl MaTeMATHYeCKOr0 AaHAJIU3a

Ionamue npedena uucnosoi nociredosamenvhocmu. IlpousBonHas (QyHKIHH B TOYKE.
KacarenpHast x rpaduky ¢Gysknun. ['eomeTpudeckuit ¥ (U3HUYSCKUNH CMBICT TPOU3BOTHOM.
[IpousBonHbie 3neMeHTapHBIX (yHKIUN. [Ipon3BogHass CyMMBI, IPOU3BEACHUS, YACMHO20, NIBYX
GyHKIHH.

Bmopas npouzeoonas, ee ceomempuyeckuii u hpusuyecKuti CMoici.

[Tonstne o HempepbBHBIX (QyHKIHSIX. TOYKM 3KCTpemMyma (MakCHMymMa M MHHHMYMA).
HccnenoBanue sneMeHTapHbIX (QYHKIMKA Ha TOYKH JKCTPEMyMa, HAaXOXXJCHHE HauOOJNBIIETO U
HAaMMEHBIIETO 3HAYCHUH (PYHKIMI ¢ TIOMOIIBIO TPOU3BOIHOU. [locmpoenue epaguxos @yHkyuil ¢
NOMOWBIO NPOU380OHBIX. [Ipumenenue npousso0Hol npu peuteHuu 3a0ay.

Ilepsoobpasnasn. Ilepsoobpasuvie s1emenmaphvlx  @yuxkyuil. Ilowade KpueoauHeuHou
mpaneyuu. Popmyna Hwromouna-Jleiibnuya. Onpedenennviti unmezcpan. Buiuucnenue ninowadeii
NIOCKUX u2yp u 06vemos mej 6pawjeHusi c NOMOWbI0 UHMe2pada.

[TpousBognas ¢yHkiuu B Touke. KacarenpHas k rpaduky ¢yHKiuu. ['eomerpudeckuii u
¢buzmdeckuid  cMmbicn  Tpou3BoAHOM. [IpomsBonmHbIe dJeMeHTapHBIX  (QYyHKUUNA. [Ipasuna
oughghepenyuposanus.

Bmopas npouszeoonas, ee ceomempuyeckuii u puzuueckuii CMoicIl.

[TonsiTe O HeMpephIBHBIX (PYHKIMSIX. TOUKH IKCTpeMyma (MakCMMymMa M MUHUMYyMA).
UccnenoBanue sieMEHTApHBIX (DYHKIIMH Ha TOYKHA HSKCTpEMyMa, HAWOOJbIIEe W HAWMMEHbIIEE
3HaYEHHUE C TIOMOIIBIO MPOU3BOIHON. [locmpoenue epaguxos hyHkyull ¢ nomMowbro NPOU3EOOHBIX.
IIpumenenue npouzeooHoll npu pewieHul 3a0adu.

[TepBooOpaznas. Ilepsoobpasnvie snemenmapnvix Gyukyuu. Ilnowaos Kpusorunelnou
mpaneyuu. Popmyna Heromona-Jlenbnuya. Onpedenennviti unmeepan. Buluucnenue niowaodeti
NIOCKUX ucyp u 06vemos mej 6pawjeHusi ¢ NOMOubI0 UHMe2paa.

I'eomerpus

IloBTOpenue. PemieHue 3amau ¢ HpUMEHEHMEM CBOMCTB (UI'yp Ha IUIOCKOCTH. 3ajaud Ha
JI0Ka3aTeNIbCTBO M IOCTPOCHHE KOHTpIpHMepoB. Mcmonb3oBaHue B 3ajadax MPOCTEHIIMX
JIOTHUYECKUX MpaBuJl. Perienue 3a1au ¢ UCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOILICHUI B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (DaKTOB, CBSI3aHHBIX C YETHIPEXYroJibHUKamMH. PerieHue 3amay c
UCTOJIb30BaHUEM (DAKTOB, CBS3aHHBIX C OKPY)XHOCTAMHU. PerieHue 3agady Ha H3MEpeHHUs Ha
IJIOCKOCTH, BBIYMCIIEHUE JIUTUH U TUIoaaen. Pewenue 3a0ay ¢ nomoubio 6eKmopos u KOOpOuHam.
Harasanasi crepeomerpusi. @urypsl u ux nzobpaxeHus (kyo, mupamuna, npusma). OcHogHbie
nousimus cmepeomempuu u ux ceoticmsa. Ceuenus Kyoa u Terpaspa.

Touka, mpsiMass W IUIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU M CIEICTBUS M3 HHX.
B3aumHoe pacnosnoxkeHue mpsIMbIX M IUIOCKOCTeM B mpocTpaHcTBe. [lapanienbHOCTh MpSMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. M300paskeHHe MNpOCTEHIIMX MPOCTPAHCTBEHHBIX (GUIYp Ha
IJIOCKOCTH.



Paccrostaust Mexay purypamMu B mpOCTPAHCTBE.

Vsl B mpoctpaHcTBe. IlepneHiuKynspHOCTb NPSAMBIX U IITIOCKOCTEM.

[Ipoekuust ¢urypbl Ha IIOCKOCTh. [IpU3HAKM NEPNEHIUKYISIPHOCTU MPSAMBIX U IJIOCKOCTEH B
npocTtpancTBe. Teopema o Tpex meprneHAuKyIsIpax.

Muororpannuku. Ilapamnenenunen. CBolcTBa MNpsIMOYTOJIBHOIO Mapajienenunena. Teopema
[Mudaropa B nmpoctpanctse. [Ipu3ma n nupamuaa. [IpaBunbHas nupamMuga U MpaBUIbHAS PH3MA.
[Ipsimas nupamuga. DneMEHTHI TPU3MBI U TUPAMUJIBL.

Tena BpameHus: UMIMHIP, KOHYC, cpepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYrOBOTO
UWIMH]IPA, IPSIMOTO KPyroBoro konyca. M3o00paxkeHue Ten BpaleHus Ha MI0CKOCTH.
IIpeocmasnenue 06 yceueHHOM KOHYCe, cedeHus KoHyca (napaiieibHoe 0CHO8AHUIO U NPOXoosuee
yepez GepuilUHy), CedeHUusl YUIUHOPA (NApailelbHO U NEePReHOUKYASAPHO OCU), cedeHus uapd.
Pazeepmxa yununopa u konyca.

Ilpocmetiuue KombOuHayUU MHO20CPAHHUKO8 U mell epaujenus Mmexcdy cobou. Brraucienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUTYD (pedpa, AMAroHaIH, YTIIb).

[Inomank MOBEPXHOCTH MPAaBWIBHON NHpaMuAbl U OpAMON mpusMbl. [lnomans moBepxHOCTH
MPSIMOTO KPYTrOBOTO MIJIUHAPA, TPSIMOTO KPYroBOrO KOHYCa U IIapa.

[Tonsitre 06 o6beme. OOBeM MUpPaMUIBI U KOHYCA, MPU3MBI U IuauHApa. O0beM mapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOUICHUS MEXKIY TUIOIIAASIMU MTOBEPXHOCTEH U 0ObeMaMu
MOIOOHBIX TEIL.

Heuodicenus 6 npocmpancmee: napanieibHulll NEPeHOC, YEeHMPATbHAs CUMMEmpUs, CUMMempus
omHocumenvbHo naockocmu, nogopom. Ceoticmea oOeudicenuti. IlIpumeneHue Os8udiceHull npu
peueHuu 3a0ad.

BekTops! u KoopauHAaTH B pocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YKCIO, Yroil
MEXIy Bekropamu. KosumHeapHble W KOMIUIaHApHBIE BEKTOPHL. CKanapHoe npouszgedenue
sexkmopos. Teopema o pasnodiceHuu ekmopa no mpem HeKoOMniaHapHuim eekmopam. CransapHoe
npouszeedeHue 6eKmopog 6 Koopounamax. Illpumenenue 6eKkmopoé npu pewieHuu 3a0a4 Ha
HaxooicoeHue paccmosHull, OnuH, niowaoeu u 00vemos.

Vpasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Popmyna 0ns
BLIYUCTIEHUSL PACCIMOAHUSL MEAHCOY MOYKAMU 8 NPOCIPAHCMEe.

CTaTHCTHKA M TeOpPHs BEPOSITHOCTEI, JIOTHKA U KOMOMHATOPUKA

BeposiTHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

IloBTOpenue. Pemenne 3amauy Ha TabiamuHOe W rpadUUeckoe NPEICTABICHUE TaHHBIX.
Hcnonb30BaHne CBOWCTB U XapaKTEPUCTUK UHCIOBBIX HAOOpOB: CpPEAHHMX, HAMOONBIIETO H
HAaMMEHBIIETO 3HAYCHUs, pa3Maxa, OUCnepcuu.

YacroTa 1 BEpOATHOCTH COOBITHUS. JJOCTOBEpHBIE, HEBO3MOXKHBIE U CIIy4aliHbIE COOBITHSI.

Pewenue 3a0au na onpedenenue uacmomol u 6eposmuocmu cobvimuil. Beluucnenue eepossimrocmetl
8 ONbIMAX C PABHOBOIMONCHLIMU INeMEeHMAaPHbIMU ucxooamu. Pewenue 3aday ¢ npumeHeHuem
Kombunamopuku. Pewenue 3a0au Ha Gvluuclienue 6epOosSMHOCMel He3d8UCUMbBIX CcODbIMuLL,
npumeHenue opmynvl cioxcenus eposmuocmel. Pewenue 3adau ¢ npumeneHuem Ouazpamm
Diinepa, depesa seposmuocmell, hopmyavt bepnynnu.

Vcnosuas eeposmuocmes. Ilpasuno ymuoscenus éeposmuocmeti. Qopmyna noaHoU 8eposmHOCHU.
Jluckpemnvle cnyuaiinvle eenuuunvl u pacnpedenenus. Hesasucumvie cayuatinvle GeIUUUHDBL.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CLYYAUHBIX BEIUYUH.

Mamemamuueckoe  oxcudanue U  Oucnepcus — CIYYaUHOU  8enuduHvl. I eomempuueckoe
pacnpeodenenue. bunomuanvHoe pacnpeodeneHue u e2o c8oUCMaa.

Henpepuviguvie cnyuaiinvie eenuuumnsl. I[lonamue o niomuocmu eepoamuocmu. Pasnomepnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o nHopmanvhom pacnpedenenuu. Ilapamempsl HopmanvHozo pacnpedenenus. llpumepsi
CIYYQUHBIX BeNUYUH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NO2peuHOCmb U3MepeHull, pocm
yenoseKa).

Hepasencmeo UYeoviuesa. Teopema bepnynnu. 3axon 6Oonvuwux uucen. Bulbopouwwviii memoo
usmepenus eepossmuocmeil. Ponb 3akona 601bwux uucen 8 Hayke, npupooe u ooujecmae.
Kosapuayus oeyx cnyuaiineix eenuuun. Ilowsamue o koagpguyuenme roppensyuu. Coemecmuule
Habmooenus 08yx ciayyainvix eenuuun. [lonamue o xoppenayuu. Bwvibopounwviti ko3puyuenm
KOppensiyuu.



3. TemaTH4eckoe IVIAHUPOBaHHUE
€ YKa3aHHe KOJIMYeCTBa YacoB, 0TBOJUMBIX HA OCBOEHHE KAK/I0H TeMbl

YueOHblii npeamer «MaTtemMaTuka»
OcHoBHasi 0a30Basi nporpaMmma
(u3 pacuera: 4 yaca B Heles10 (34 yueOHBIX HeleIn) MO 2 roj1a 00yYeHus )

Ne OcHOBHBbIE pa3/ieJibl COAEePKAHMS KoanyecTBo 4acos
101 (B TOM umcIe
KOHTPOJIbHbIE paboThI)
1 | Yncaa u BeIpaxkeHHs 48
1.1 | Yucna, KOpHU, CTCTICHU 15
1.2 | OCHOBBI TPUTOHOMETPUH 8
1.3 | Jlorapudmsl 7
1.4 | IIpeoOpa3zoBaHue BhIpaKECHUN 18
2 | YpaBHeHHUsI H HEPABEHCTBA 36
2.1 | YpaBHeHust 18
2.2 | HepaBencrBa 18
3 | ®yHKUUH 23
3.1 | Onpenenenue u rpadbuk GQyHKIUN 5
3.2 | DnemeHTapHOE HCCieoBaHue (PYHKITHIA 6
3.3 | OcHoBHBIE dJIeMEHTapHbIe PYHKIINU 12
4 | DaeMeHTHI MATEMATHYECKOr0 aHAJIN3a 24
4.1 | IIpousBonHas 8
4.2 | UccnenoBanne QyHKIUH 10
4.3 | IlepBooOpa3Hasi 1 HHTETpaI 6
5 | 'eomeTpusi 107
5.1 | Ilnanumerpus 5
5.2 | IIpsimble 1 MIIOCKOCTH B TPOCTPAHCTBE 20
5.3 | MHuororpaHHUKH 20
5.4 | Tena u MOBEPXHOCTH BpAIICHHS 18
5.5 | U3mepeHune reoMeTpuyecKix BEIMYUH 26
5.6 | KoopamHaTe! 1 BEKTOPHI 18
6 | CraTucTHKa M TeopUsl BEpPOATHOCTEeH, JOTHKAa M 12
KOMOMHATOPHUKA
6.1 | DnemMeHThl KOMOMHATOPHUKH 4
6.2 | DJIEeMEHTHI CTATUCTUKH 4
6.3 | DneMeHThl TEOPHH BEPOSTHOCTEH 4
IloBTOpEHME 22
UTOro 272
IIpuioxenne 1
Koaudukaropsl coctaBieHbl Ha OCHOBE
Komudukaropos KUM EI'3-2020
Konnpuxarop
TpeOOBaHMIl K YPOBHIO NOATOTOBKH 00y4AIOIIUXCH 1/l IPOBEACHUS
KOHTPOJIsl peaju3aiuu NporpaMmbl
o MATEMATHUKE pus 10-11 kinaccos
Kon
KOHTPOJIUPY
Kon
paszena €MOro TpedoBanus (yMeHus1), NpoBepsieMble 3aJaHUSIMU
TpeOOBaAHMS
(yMeHus)
1 YMeTh BLINOJHATH BLIYHCIEHUS U npe06p330BaHI/m
1.1 BremonnsTh apudmeTrndeckre qeiicTBHs, CoYeTas yCTHBIE U TIChMEHHBIE




IIPUEMBbI; HAXOJAUTH 3HAYCHUA KOPHA HaTypaJIBHOﬁ CTCIICHHU, CTCIICHU C
palrOHAJIbHBIM ITOKAa34aTCJICM, norapmbMa

1.2

BrruncnsaTh 3HaUCHUS YUCIIOBBIX ¥ OYKBEHHBIX BBIPAXKCHHN, OCYIIECTBIISS
HEO0OXOAMMBIC TTOJICTAHOBKH U TTPeoOpa3oBaHuUs

1.3

[IpoBoanTh TIO M3BECTHBIM (hOPMYJIaM | MIPaBIIIaM MPe0Opa3z0BaHUS
OYKBEHHBIX BBIPOKEHHH, BKIIIOYAIOIINX CTEIICHHU, PaTUKaIIbL, JIOTapU(PMBI 1
TPUTOHOMETPUYECKHE (DYHKITIH

YMeTh peliaTh YpaBHeHHUsI H HEPABEHCTBA

2.1

Pemats panuoHanbHbIE, HppalMOHAIBHEIE, TOKA3aTEIbHBIE,
TPUTOHOMETPUYECKHUE U JIOTapUPMHUUECCKHE YPABHEHHS, MX CHCTEMBI

2.2

Pemates ypaBHEHHs, IPOCTEUIIINE CUCTEMBI YPABHEHUN, UCIIOJIb3Ysl CBOMCTBA
(GyHKIHIA 1 1X TpadUKOB; FCIIOIB30BATh IS MPUOIMKEHHOTO PEIIeHUS
ypaBHEHUH M HEPaBEHCTB rpaduiuecKuii METox

2.3

Pemiate panroHaJIbHBIC, ITOKA3aTCJIbHBIC U JIOFapI/I(bMI/I‘lCCKI/IC HCPABCHCTBA, UX
CHUCTCMBI

YMeTh BBIIOJIHATH AeicTBUSA ¢ QYHKIUSIMHA

3.1

OnpenersTh 3HaUeHHe GYHKIIUH [0 3HAYCHUIO apryMEHTa TIPU Pa3IMIHbBIX
crioco0ax 3aj1anus (yHKIIMU; OTIMCHIBATh MO rpa)uKy MOBEJCHUE U CBOWCTRA
(yHKIIMH, HAaXOAUTH 0 TpaduKy (PpyHKIIMK HanOOIbIIIee 1 HANMEHBIIIee
3HAYEHUs; CTPOUTH TPaPUKH H3yUSHHBIX (DYHKITHI

3.2

BBIUuCIsATh MPOM3BOIHEIEC U MEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKITUIHA

3.3

HccnenoBath B MpOCTEHHINX CiTydasx GYHKIUH HA MOHOTOHHOCTb,
HaxX0JIUTh HauOoJbllIee U HAMMEHbLIEE 3HaUCHHs (DYHKLIUH

YMeTh BbIIOJHATH ACHCTBUS ¢ reOMeTPpHYeCKUMH (purypamu,
KOOPAMHATAMH W BEeKTOPaMH

4.1

Pemath rmiiaHMMETPpUYECKHUE 33/Ia4K HA HAXOXKJICHUE FTEOMETPHUYCCKUX BEITHMUNH
(nvH, YTIIOB, TUTOMAACH)

4.2

Penrath npocreiiiime cTepeoOMETPUICCKUE 3a]a9l HA HAX0XKICHHE
TreOMETPUYCCKUX BEIMYHMH (IJIMH, YTJIOB, IUIOIIACH, 00hEMOB); UCIIOIh30BATh
MIPH PEIICHUH CTEPEOMETPHUUCCKUX 3a/1a4 IJIAHUMETPUICCKUE (DAKThl M METOIBI

4.3

OHpC,I[CJ'IHTL KOOPAUHATHI TOYKH,; IIPOBOAUTE OII€pAllMU Hal BEKTOpaMHu,
BBIYUCJIATE JJIMHY U KOOPAWHATHI BEKTOPA, YIOJ MCKAY BECKTOPAMU

YmMmerhb CTPOUTH H UCCJICA0BATH l'lpOCTeflIIIHe MaTECMATHYCCKHUEC MOJCJIH

5.1

MOILGHI/IpOBaTB PpCaJIbHBIC CUTyalluX Ha A3bIKC anre6p1>1, COCTaBJIATh YPaBHCHUA
1 HCPABCHCTBA 1O YCJIIOBUIO 3ada4u; UCCICAOBATh MOCTPOCHHBIC MOJCIIN C
HCIIOJIb30BAHMCM alriapara anre6p1,1

5.2

MO]IGJII/IpOBaTB PCaJIbHBIC CUTYyalluX Ha A3bIKEC T€OMETPHUU, UCCIICA0BATH
IMOCTPOCHHBIC MOAECIN C UCIIOJIB30BAHUEM I'€COMETPUUCCKUX MMOHATHH U TCOPEM,
arrapara anre6p1,1; peliaTh MPAKTUYICCKUC 3ada"uU, CBA3aHHBIC C HAXOKACHUCM
IrCOMCTPUUYCCKUX BCIIMYNH

5.3

IIpoBoaNTh HOKa3aTEIbHBIE PACCYKACHUS MPU PELICHNH 3a7a4, OLEHUBATh
JIOTHYECKYI0  NPaBHIBHOCTb PACCYKACHHH, PACTIO3HABATh JIOTUYECKU
HEKOPPEKTHBIE PACCYXKACHHSI

5.4

MopenupoBarh peanbHble CUTYAlMH Ha SI3bIKE TEOPUH BEPOSITHOCTEN U
CTaTUCTHUKH, BBIYUCIISATh B MPOCTEHININX CITyYasiX BEPOSITHOCTH COOBITHIH

YMeTh HCNIONB30BATH NPHOOPETEHHBbIC 3HAHUA M YMEHHS B NMOBCeIHEBHOM
JKU3HU M NIPU M3YYeHUHU APYTUX NPeIMEeTOB:

6.1

AHaM3UpPOBaTh peabHBIC YUCIIOBBIE JAHHBIC, HHPOPMAIIUIO CTATHCTHYECKOTO
XapakTepa; OCYIIECTBISATh MPAKTUICCKUE pacyeThl Mo GopMyIiam;
10JIb30BAThCs] OLICHKOW W MPUKUIKOM MPH MPAKTHYECKUX pacueTax

6.2

OnuceIBaTh C MOMOIIBIO (GYHKIUN PAa3IUYHBIE PEATbHBIC 3aBHCUMOCTH MEXKTY
BEJIMYMHAMY U MHTEPIIPETHPOBATH HX IPpaUKH; U3BICKATh HHPOPMAIHIO,
TIPEICTABIICHHYIO B TAOJIMIIaX, Ha JUarpaMmax, rpadukax

6.3

Pemats mpuxnagHele 3a1a4l, B TOM YHCIIE COLUATIBHO- SKOHOMHYECKOTO U
¢u3nUecKoro xapakrepa, Ha HanOOIbIINE U HAUMEHBIINE 3HAYCHNUS, Ha
HaX0)KJIEHHE CKOPOCTH U YCKOPEHHS




Konnpuxarop

3j1eMeHTOB coaep:xkanust 1o MATEMATHUKE

JJISl COCTABJICHNS] KOHTPOJIbHBIX H3MEPHUTEIbHBIX MaTEePHAJIOB
AJs NPOBeJAeHUs] KOHTPOJISA pean3aluy NporpaMmbl

no MATEMATMUKE pas 10-11 kaaccoB

Kon Kon
pa3le | KOHTPOJIHPYeMOro DJIeMEHTBI COJlepKaHMsA, IPOBepsieMble 3aJaHUSIMU
Ja JJ1eMeHTa
1 Aaredpa
1.1 Yucna, xopHu u cmenenu
1.1.1 | Ilensie uncia
1.1.2 | CreneHb ¢ HaTypaJIbHBIM MOKA3aTEIeM
1.1.3 | JpoOu, mpoeHTHI, pallHOHAIbHbIC YHCIa
1.1.4 | CreneHb c HelbIM OKa3aTeJIeM
1.1.5 | Kopens crenenu N > 1 u ero cBoicTBa
1.1.6 | CreneHb ¢ paMOHATBHBIM MTOKa3aTelIeM U e€ CBOMCTBa
1.1.7 | CaoiicTBa CTeNEHH C ACHCTBUTEIILHBIM IIOKa3aTeIeM
1.2 OcHosbl mpuzonomempuu
1.2.1 | Cunyc, KOCHHYC, TAHT€HC, KOTAHT€HC MMPOU3BOJIBHOTO yTiia
1.2.2 | Papnannas mepa yrna
1.2.3 | Cunyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YHCIa
1.2.4 | OcHOBHBIC TPUTOHOMETPHUYECKHE TOXKIECTBA
1.2.5 | ®opmyssl npuBeaCHUS
1.2.6 | Cunyc, KOCHHYC ¥ TAHT€HC CYMMBI ¥ Pa3HOCTH JABYX YIJIOB
1.2.7 | CuHyc ¥ KOCHHYC ABOWHOTO yria
1.3 Jlozapugpmv
1.3.1 | Jlorapudm umncna
1.3.2 | Jlorapudm npousBe/ieHNs, YACTHOTO, CTETICHH
1.3.3 | JlecATH4HBIA U HATYpaJIbHBIN JIOTAPH(MBI, YUCIIO €
14 Tlpeobpazosanus evipascenuil
1.4.1 | IlpeoOpa3oBaHusi  BHIpRXEHWH, BKIIOYAOMMX  apudMeTndeckue
OIIepaLuu
1.4.2 | IlpeoOpa3oBaHus BEIPaKECHUI, BKIIIOYAIOIINX OIEPALMIO BO3BEACHHS B
CTEIICHb
1.4.3 | TlpeoOpa3zoBaHus BBIpAXKEHUH, BKIIOYAIONIMX KOPHU HATYPaJIbHOM CTEIeHH
1.4.4 | TlpeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAKCHUN
1.4.5 | IlpeoOpa3zoBaHue BBIPAKEHHUH, BKIIOYAIOIIUX ONEPALHIO
JIorapuQMHUPOBAHHS
1.4.6 | Monynp (abcomoTHAs BEIUYMHA) YHCITA
2 YpaBHeHHs M HEPABEHCTBA
2.1 Ypasnenus
2.1.1 | KsagpaTHble ypaBHEHUS
2.1.2 | PanmonanbHble ypaBHEHUS
2.1.3 | HppaunoHanbHbIe YpaBHEHHUS
2.14 | TpuroHoMeTpHyecKHE YpaBHEHHSI
2.1.5 | lloka3aTenpHbIe ypaBHEHHS
2.1.6 | Jlorapudmuieckue ypaBHEHHUS
2.1.7 | PaBHOCWJIBHOCTb YpaBHEHHH, CUCTEM YpaBHECHHH
2.1.8 | Ilpocreiimue cucTeMbl YpaBHEHHH C IByMsl HEU3BECTHBIMH
2.1.9 | OcHoBHBIC IPUEMBI PELICHHS CUCTEM YPaBHEHHI: TTOJICTAHOBKA,
areOpanveckoe CI0KEHHE, BBEJCHHE HOBBIX MEPEMEHHBIX
2.1.10 | Hcnonp3oBaHue CBOWCTB U rpadukoB QyHKIMIA PU pEIICHUN YpaBHEHUN
2.1.11 | H3obpaxkeHHe HA KOOPAWHATHOH IJIOCKOCTH MHOYKECTBA PEIICHUH
yYpaBHEHUH ¢ JIByMsl IEPEMEHHBIMU M UX CHCTEM
2.1.12 [IpuMenenne MaTeMaTHIECKIX METOI0B JUISI PEIICHHS COAEPKATEITHHBIX
3aJ1a4 U3 pa3IMYHBIX 00JIacTel HAYKH U MpakTuku. HTepnperaus
pe3yibTaTa, y4€éT peaJbHbIX OTPaHUYCHUH
2.2 Hepasencmea
2.2.1 | KBagpaTHble HepaBeHCTBa
2.2.2 | ParuoHanbHbIC HEPABEHCTBA




2.2.3

ITokazarenbHbIE HEPABEHCTBA

2.2.4 | JlorapudmMuueckue HepaBEeHCTBA
2.2.5 | Cucrempl IMHEHHBIX HEPABCHCTB
2.2.6 | CucreMbl HEpaBEHCTB C OJTHOW MepeMEeHHON
2.2.7 | PaBHOCHIBHOCTH HEPABEHCTB, CHCTEM HEPABEHCTB
2.2.8 | Hcnonb3oBanue cBONCTB U rpadukoB (YHKIMH NP PENICHUN HEPABEHCTB
2.2.9 | Mertox nHTEpBAJIOB
2.2.10 | HzoOpaxeHne Ha KOOPAMHATHOMW IJIOCKOCTH MHOXECTBA PEIICHUI
HEPaBEHCTB C JIBYMsI TIEPEMEHHBIMH M UX CHCTEM
3 DyHKIUH
3.1 Onpedenenue u epagux yHxyuu
3.1.1 | ®ynkuus, odnacts onpeneneHust QyHKIUU
3.1.2 | MHOXecTBO 3HAYCHUH (QYHKIIUU
3.1.3 | TI'paduk ¢pynkumu. [Ipumepsl GyHKIIMOHAIBHBIX 3aBUCHMOCTEH B PeaibHbIX
mporeccax 1 SBJICHUIX
3.1.4 | Oo6patnas ¢pynkuus. ['paduk odpatHO# PpyHKIIMN
315 IIpeobpazoBanus rlv)acpI/IKOB: TTapauIeIbHBINA TIEPEHOC, CHMMETPHS
OTHOCHUTEJILHO OCel KOOPJHHAT
3.2 Dnemenmapnoe uccredosanue ynkyuil
3.2.1 | MonoTtoHHOCTh (yHKIWH. [IpoMeKyTKH Bo3pacTaHus U YObIBaHUS
3.2.2 | Y&rHocTh M HEUETHOCTh PYHKIMH
3.2.3 | IleprognaHocTh (QyHKIHH
3.2.4 | OrpannueHHOCTH HYHKIIUH
3.2.5 | Touku skcTpemMy™Ma (JIOKAJIHHOTO MAaKCHMyMa i MUHHMYyMa) QYHKIIMH
3.2.6 | HawmbGonpiiee n HanMeHbIIIee 3HAYCHUS (DYHKITHH
3.3 OcHogmbie s1emenmapHble QyHKYUU
3.3.1 | Jluneitnas dynaxmms, e€ rpagux
3.3.2 | DyHKIWMS, ONKCHIBAIOIAS 00OPATHYIO MMPOIIOPIIUOHATIBHYIO 3aBUCUMOCTb, €€
rpaduk
3.3.3 | Ksagpatuunas ¢pyHkums, e€ rpadux
3.3.4 | Crenennas ¢yHKIHS ¢ HATYpaJIbHBIM MOKa3aTesneM, e€ rpaguk
3.3.5 | Tpuronomerpudeckre QyHKIUHN, UX TpadUKH
3.3.6 | TlokazatenbHas ¢pyHKUMS, e€ rpaduK
3.3.7 | Jlorapudmuueckas ¢pyHknus, e€ rpaduk
4 Hauvasia MmaTeMaTH4eCKOro aHAJIN3A
41 Ilpouseoonas
4.1.1 | TlonsTHe 0 NPOU3BOAHON (HYHKIIMH, TEOMETPHYECCKUN CMBICI TPOU3BOTHOMN
4.1.2 | OuzWyeCKHii CMBICT MPOU3BOIHON, HAXOXKICHUE CKOPOCTH JUIs TTpoIiecca,
3aJ1laHHOTO (hOPMYJIOH MK TpadUKOM
4.1.3 | VYpaBHeHue KacaTeqbHOH K rpaduky QyHKIUU
4.1.4 | Tlpou3BoJHBIE CyMMBbI, pa3HOCTH, IPOU3BEIEHUS], YACTHOTO
4.1.5 | Ilpou3BoaHbIC OCHOBHBIX 3JE€MEHTAPHBIX (YHKLHUHI
4.1.6 | Bropas npousBojHas v €€ GUINIECKHIA CMBICIT
4.2 Hccnedosanue @ynkyuti
4.2.1 | IlpumeHeHHE MPOU3BOIHON K UCCIICAOBAHUIO (DYHKIMIA M IOCTPOCHUIO
rpaduKoB
4.2.2 | Tlpumepsl UCTIOIH30BAHUS IPOU3BOIHOM IS HAXOXKICHHS HAMITYUIIIETO
penieHust B IPHUKJIAJHBIX, B TOM YHCIIE COIMATbHO-?)KOHOMHYECKHUX, 3aJa4ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 | IlepBooOpa3Hble 2yIeMeHTapHBIX QyHKIMH
4.3.2 | Tlpumepsl NpUMEHEHHsI HHTETpasia B pHU3KMKE U TeOMETPHU
I'eomeTpust
5.1 Inanumempus
5.1.1 | TpeyronbHuk
5.1.2 | TlapamnenorpaMm, NpsiMOyroJIbHUK, pOMO, KBaapat
5.1.3 | Tpanenus
5.1.4 | Okpy>KHOCTb U KpyT
5.1.5 | OkpyKHOCTb, BIUCAaHHAsI B TPEYTOJILHUK, U OKPYXHOCTb,
OIIMCAHHAs OKOJIO TPEYTrOJIbHUKA
5.1.6 | MHoroyroisHUK. CyMMa YTJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA




5.1.7

[IpaBunbHBIE MHOTOYTONBHUKH. BIicaHHAst OKPYKHOCTD W OTIMCAaHHAs
OKPY>KHOCTH MPABMJIBHOTO MHOTOYTOJIbHHIKA

5.2 IIpsmvie u nrockocmu 8 npocmpancmee
5.2.1 | Tlepecekaroruecs, HapauielibHbIC U CKPEIIUBAIOIIUECS IPSIMbIC;
MEePIEeHANKYISIPHOCTD MPSIMBIX
5.2.2 | TapannensHOCTH NPSIMOM U IUIOCKOCTH, NPU3HAKH U CBOHCTBA
5.2.3 | TlapamieapbHOCTh IJIOCKOCTEH, IPU3HAKH U CBOMCTBA
5.2.4 | TlepneHIUKYISAPHOCTH MPSIMO U TUIOCKOCTH, IPH3HAKU M CBOWCTBA,
NEepPIEeHANKYIIP ¥ HAKIOHHAS;, TeOpeMa O TPEX MepHeHANKYIISIpax
5.2.5 | TlepneHIUKYISPHOCTH MIOCKOCTEH, MPU3HAKK U CBOIMCTBA
5.2.6 | TlapaurenbHoe mpoekTHpoBaHue. M300paskeHHe MpOCTPaHCTBEHHBIX QUryp
5.2.1 | Tlepecekaroruecs, HapauiebHbIC U CKPEIIHUBAIOIIHECS IPSIMbIC;
NEePIEeHANKYIISIPHOCTD MPSIMBIX
5.3 MHuozoepannuxu
5.3.1 | IIpusma, eé ocHOBaHuUs, OOKOBBIE pEOpa, BBICOTA, OOKOBAsI IOBEPXHOCTD;
npsiMas IPU3Ma; IPaBUIIbHAS TIPH3Ma
5.3.2 | Tapannenenunexn; ky0; CHMMETPUH B KyOe, B TapaJuieenue/ie
5.3.3 | Tlupamuna, e€ ocHoBaHHE, OOKOBBIC PEOPa, BBICOTA, GOKOBAsI IIOBEPXHOCTH;
TpEyroJibHasl MMPaMH/a; IpaBHIbHAS THPaMHUIA
5.3.4 | Ceuenus kyOa, MPU3MBI, THPAMHUJIBI
5.3.5 | IIpencrasieHue 0 MPaBHIBHBIX MHOTOTPAHHUKAX (TETpasp, KyO, OKTasp,
JOICKAdIp M UKOCAdIP)
5.4 Tena u nogepxnocmu 8paujensl
5.4.1 | Humuuaap. OcHoBaHuUe, BRICOTA, OOKOBas MOBEPXHOCTh, 00pa3yroIasi,
pa3BEpTKa
5.4.2 | Konyc. OcHOBaHHe, BEICOTa, OOKOBas MOBEPXHOCTH, 00pa3yromas,
pa3BEpTKa
5.4.3 | Wap u chepa, nx ceueHus
5.5 Hsmepenue ceomempuieckux 6eautum
5.5.1 | BenmnuuHa yrina, rpagycHasi Mepa yriia, COOTBETCTBUE MEXKAY BEINIHMHON
yriia ¥ JUIMHOW JIyTH OKPY>KHOCTH
5.5.2 | VYron Mexay npsiMbIMHU B TIPOCTPAHCTBE, YTOJ MEXKTY IPSMOI U
TJIOCKOCTBIO, YTOJ MEXY TNIOCKOCTSAMHU
5.5.3 | HnunHa oTpeska, JOMaHOH, OKPYKHOCTH; IIEPUMETP MHOTOYTOJIbHUKA
5.5.4 | PaccrosHue OT TOUKHU 0 MPSIMOM, OT TOUKHU A0 IUIOCKOCTH; PACCTOSHHIE
MEX]Ty TapaJuIeJIbHBIMU ¥ CKPEIIHBAIOIIMMUCS MPSIMBIMU; PACCTOSHHE
MEXy HapajuleIbHbIMU TJIOCKOCTIMHU
5.5.5 | Ilnomaae TpeyroipHAUKA, TapauieiorpaMMa, Tpareluy, Kpyra, CeKTopa
5.5.6 | Ilnomans NOBepXHOCTH KOHYCA, HWIHHPA, CPEPHI
5.5.7 | OO0BéM Ky0Oa, IPSAMOYTOJIBHOTO MapaIeNIeUIe/Ia, THPAMUJIBL, TPU3MBI,
IWIMHAPA, KOHYCa, Iapa
5.6 Koopounamul u eexkmopuol
56.1 Koopaunuate! Ha ipsAMoii, IeKapTOBBl KOOPAMHATHI HA MJIOCKOCTH U B
MIPOCTPAHCTBE
5.6.2 dopmyna paccTOSHUSI MEXKY TOUKAMHU, YpaBHEHHE cepbl
5.6.3 BexTop, MOIysTb BEKTOpa, PABEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB
YMHOKEHHE BEKTOPa Ha YHCIIO
5.6.4 Konnuueapusie Bektopbl. PaznoskeHue BeKTOpa Mo IByM HEKOJUTMHEAPHBIM
BEKTOpaM
5.6.5 Kommuranapasie BekTOpbl. Pa3nokenne no TpéM KOMIIaHapHBIM BEKTOpaM
5.6.6 KoopnuHatel BekTopa, CKansipHOE IPOU3BEACHHE BEKTOPOB, YTOJ MEXIY
BEKTOpaMH
DJ1eMeHThl KOMOMHATOPUKH, CTATHCTHKH H TEOPHH BEPOSITHOCTEH
6.1 Dnemenmol KOMOUHAMOPUKU
6.1.1 [Toouepénuplii 1 OAHOBPEMEHHBIN BBIOOD
6.1.2 @opMyIIsl UKCIa COUYETaHUN 1 TepecTaHoBOK. biuaoM HproToHa
6.2 Onemenmul cmamucmuxy
6.2.1 Tabnuunoe u rpaduueckoe NpeAcTaBICHUE JaHHBIX
6.2.2 UrcnoBble XapaKTEPUCTHKH PSIIOB JAHHBIX
6.3 Dnemenmul meopuu geposimuocmet




6.3.1 BepositHoCTH COOBITHIH
6.3.2 [Tpumepbl UCTIONB30BAHUS BEPOSTHOCTEW M CTATHCTHKU TPH PEIICHUN
HPUKJIAIHBIX 32124

Kpurepum oueHuBanus.
Cucrema OlLIeHMBaHUS YCTHBIX U MUCbMEHHBIX pabOT 10 MaTeMaTuKe.

OTBET OLICHUBAETCS OLEHKOHN «5», €CIIN YUCHUK:

MOJIHOCTBIO PACKpbUI COJIepKaHUE Marepuaia B 00beMe, MPEeIyCMOTPEHHOM IpPOrpaMMol
YYEOHHKOM, U3JIOKHUIT MaTepHaJl TPAMOTHBIM SI3bIKOM, TOYHO MCIOJIB3Yys MAaTEMaTHIECKUE TEPMHUHBI
Y CUMBOJIMKY B ONpPENIETICHHON MOCIEI0BATEIbHOCTH, MTPABUIBLHO BBITIOJHUI PUCYHKUA U YEPTEKH,
rpauKu, COOTBETCTBYIOIIME OTBETY, MOKAa3aJl YMEHHE WJUTFOCTPUPOBATH TECOPUIO KOHKPETHBIMU
MpuMepamMu, IPUMEHSTh €€ B HOBOM CUTYyaIlUU NP BBIOJTHEHUHU MTPAKTUYECKOTO 3aaHusl, OTBEYAI
CaMOCTOSATENIbHO 0€3 HABOJSAIIMX BOIMPOCOB, BO3MOXKHBI OJIHA - JIBE HETOYHOCTH NP OCBEIICHHUH
BTOPOCTETICHHBIX BOMPOCOB WM B BBICKA3BIBAHMSIX, KOTOPHIE YYCHHK JIETKO HCIPaBUI IOCIE
3aMEYaHMS YUUTEIS.

OTBeT OIIEHUBACTCS OLIEHKOH «4», €CIIM OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSIM Ha
OneHky «5», HO MIPH 3TOM HMEET OJWH W3 HEIOCTATKOB: B M3JIOKEHHU JOMYIIEHbI HEOOJbINNE
MpoOeIbl, HE HCKA3WBIINE MATEMaTHYCCKOTO COJICpPXKAHHWS OTBETA; JOIMYIICHBI OJHA — JIBE
HETOYHOCTH TPU OCBEIICHHH OCHOBHOI'O COJICP)KAHHS OTBETA, MCIPABICHHBIC IOCIIEC 3aMEuYaHUs
YUHUTEINS;, JOMylleHa OIMMOKa, OJWH WM HE OoJee JBYX HEJOYETOB TMPU OCBEIICHUH
BTOPOCTETICHHBIX BOIIPOCOB MJIM B BHIKJIAJIKAX, JIETKO UCIIPABJICHHBIE [1OCJIE 3aMEYaHUs YUUTETIS.
Onenka «3» cTaBUTCS B CIEAYIOIIUX CIy4asx:

HenonHo packpeITo coaepkaHue maTepuana, UMETUCh 3aTPYAHEHHs] WX JOMYIIEHbI OIIMOKH B
OTpE/ICJICHUU TOHATUM, UCTIOJIb30BAaHUU MAaTEMAaTUUYECKOW TEPMHUHOJOTHUU, YEPTEkKaX, BBIKIAIKAX,
WCIPABIEHHBIX TOCIE HABOJSANIMX BOMPOCOB YYHTENS; YUYEHUK HE CIPABHICSA C MPUMEHEHUEM
TEOPUH B HOBOM CHUTyallMd TPHU BBIMOJHEHUHW 3aJaHUs, HO BBIMOJHWI 3aJaHUS 00s3aTEIBHOTO
MUHUMYMa COJIEP>KaHUS 10 TaHHOU TeMe;

[Ipy  mocTtaToyHOM  3HAHMHM  TEOPETHMYECKOTO0  Marepuaja  BBISIBJICHA  HEIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI1 1 HABBIKOB.

OtmMmeTKka «2» CTaBUTCS B CJIEIYIOLIEM CITyYae:

He packpbITo OCHOBHOE COJiep)KaHUE Y4eOHOrO MaTepuana; MOMYLICHbl OUIUOKU B OMpPEICICHUN
MOHATUN, TIPU MCIOJIB30BAHUM MATEMATHUYECKOM TEPMUHOJIOTHUH; OOHAPYXKEHO HE3HAHWE |
HEMOHMMAaHUEe YYEHUKOM OoJblel i Hanbosee BaXKHOU YacTH yueOHOro MaTepuara.

OtMmetka «1» cTaBUTCS, €CIIM yJaIUuics 0OHAPY U MOJTHOE HE3HAHNE U HETOHUMAaHUE
N3ydyaemoro yueOHOTrO MaTepuasna WiIH HE CMOT OTBETUTh HU Ha OJHMH M3 MOCTABJICHHBIX BOIIPOCOB
10 U3y4aeMOMY MaTepHuay.

Cucrema OlLIeHUBaHUS KOHTPOJIbHBIX paboT

Bxitouaer B ce0st MpOBEpPKY JOCTHKEHHS KaKAbIM OOYYaroIUMCs KaK YpPOBHS 00s3aTeIbHOMN
MaTeMaTHUYeCKOM MOJArOTOBKM, TaK M MPOBEPKY IOBBIIIEHHOTO YpPOBHsS 3HaHUW. Beinenenue B
KOHTpOJIE JABYX HPHUHLIMIIMAIBHBIX 3TaloB, C OJHOM CTOPOHBI JAET BO3MOXKHOCTH I10JIy4aTh
O0OBEKTUBHYI0 HMH(OPMALIMIO O COCTOSIHMM 3HAHUM M yYMEHUH Ydalluxcsi, ¢ APYroil CTOPOHBI,
o0ecrieurBaeT BO3MOXHOCTh YYEHHKAM C pa3HbIM YpPOBHEM IOJTOTOBKU IPOJIEMOHCTPUPOBATH
CBOU JOCTIKeHUs. Hanndne B KOHTPOJIBHBIX paboTax 3aaHuil OJ] 3HAKOM «*» J1aeT BO3MOXKHOCTh
IIPOJAEMOHCTPUPOBATH CBOM CIIOCOOHOCTH TEM y4allUMCsl, KOTOPbIE UMEIOT YIi1yOJIEeHHBIH YPOBEHb
3HaHUH 110 MaT€MaTHKeE.

OIIEHKA «3» CTaBUTCS 3a MPABUIbLHOE BHIMOJHEHHE 3a/laHU, OTMEUYEHHBIX 3HAKOM «°».

OLICHKA «4» CTaBUTCS 3a NIPaBUJIBHOE BBINOJIHEHUE 33/IaHUIM, OTMEUYEHHBIX 3HAKOM «°», U BEPHO
BBIITOJIHEHHOE 33/1aHKE IMOBBIIIEHHOTO YPOBHS CIOKHOCTH.

OLIEHKa «5» CTAaBUTCS 3a BCE BEPHO BBHINOJIHEHHBIC 3a[aHus, 0e3 y4yeTa 3a/laHhil, OTMEYCHHBIX
3HAKOM «*».

€CIIM YYEHHMK CIpPaBWICA C 33/JlaHUEM MOJ 3HAKOM «*», TO eMy BBICTABJISIETCS BTOpasi OICHKA
«S».

Cucrema OlleHMBaHUS 3aU4€THBIX PadoT.



B KOHIIE M3y4YCHMS Ka)KIOr0 MOJYJS MPOBOIUTCS 3adeTHas paboTa, KOTOpasi COCTOUT U3 JIBYX
4acTe: TEOPETHYECKOW M IPAKTUYECKOM. EcCiM y4eHUK claeT TeOpEeTHYECKYH) 4acTb, TO €My
MOXET OBITh BbICTaBI€Ha OLEHKa «3». [IpakThueckas uactb uMmeeT IUPPEpeHIMPOBAHHBIE
3aJJaHMs, HAYWHAs C YPOBHS 00s3aTeNbHON MOATOTOBKM M 3aKaHYMBAs YriayOJICHHBIM ypoBHEM. B
3aBUCUMOCTH OT BBIIOJHEHHON0 0O0beMa IPAaKTUYECKOM 4YacTH W IpH YCHEIIHOW chadu
TEOPETUYECKOT0 3aUeTa, YUEHUKY BBICTABIISIETCS OLIEHKA «4» Wi «5»

OO6mas kmaccuukanus omuooK.

[Tpu oneHke 3HaHMIA, YMEHUH U HABBIKOB OOYUYAIOMIMXCS CIIEAYET YUUTHIBATh BCE OMIMOKHU (TpyObIe
Y HErpyObIe) U HEAOUYETHI.
3.1. I'pyObIMH CHUTAKOTCH OLINOKH:

- He3HnaHne omnpenenceHus OCHOBHBIX IOHATHM, 3aKOHOB, IPaBWJI, OCHOBHBIX ITOJIOXKCHHUU
TeOpHH, He3HaHue (opMys, OOUIETIPHUHATHIX CHMBOJOB OOO3HAUCHHWH BEIMYUH, EAMHUIl HX
U3MEpEHUS;

- He3nanne HanMEeHOBaHMN €IMHULL U3MEPEHUS;

- HeymeHune BbIIEINTD B OTBETE IT1aBHOE;

- Heymenue npuMeHsTh 3HaHMsI, aITOPUTMBI JUIs pEIICHUS 3a/1a4;

- Heymenue nenath BBIBOJBI M 0000IICHHUS;

- Heymenue unrate u CTpOUTH rpaduKy;

- Heymenue noiab30BaTbcs NEPBOMCTOUHUKAMH, YYEOHUKOM U CIIPAaBOYHUKAMU;

- [ToTepst KOpHS UM COXPAaHEHHE TOCTOPOHHETO KOPHSI;

- Or6paceiBanre 0e3 00BICHEHUH OAHOTO U3 HUX;

- PaBHO3HAuUHBIE UM OLINOKY;

- BeruucnurenpHble OMIMOKH, €CIIM OHU HE SIBJISIIOTCS. OUCKOM;

- JIOTHYECKUE OIINOKH.

3.2. K Herpy0ObIM omm0KaM cie1yeT OTHECTHU:

- Hetoynocts (opMyIHpOBOK, ONpEICNCHHMA, MOHSITUN, TEOPHiA, BBI3BaHHAS HETOJIHOTON
OXBaTa OCHOBHBIX IPHU3HAKOB OIPENEISAEMOrO IMOHATHS WJINM 3aMEHOM OJHOrO - IBYX M3 ITHX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;

- Herounocts rpaduxa;

- HepaunonanbHblil METOJ pelIeHus 3aa4d WIM HEJOCTaTOYHO MPOJYMaHHbBIN IUIaH OTBETa
(HapyIIeHue JIOTUKH, TOIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMH);

- Hepaunonanbable METOABI paOOTHI CO CIPABOYHON U APYTOM TUTEPATypOii;

- Heymenue pematsb 3aauu, BHIIOIHATD 33JJaHUs B O0IIEM BHJIE.

3.3. Hegouerammu SBISIOTCS:

- HepanonanbHble IpreMbl BBIYUCICHUN U TPE0Opa30BaHU;

- HebGpexHoe BbINOTHEHHE 3aMKCel, YepTexel, cXxeM, TpaduKOB



MarepuanbHO-TeXHHYECKOe o0ecneyeHue
o0pa3oBaTe1bHOIO Npouecca

1. Y4yeOHO-MeTOAMYECKUI KOMILJIEKT

. Anrebpa 1 Hayala MaTeMaTu4ecKkoro aHanusa (0a30BbIid ypoBeHb) : 10 kimacc : y4eOHUK AJIs

yJamuxcs o0meo0pa3oBaTenbHbIX opranuzanuii / a. I. Mepsnsk, B. b. Ilomonckwuii, m. C.
Sxup. — M. : BeHTaHa-Tpad.

. Anrebpa m Hauajga MaTeMaTHYECKOTo aHain3a (0a30BbIi ypoBeHb): 10 Kiacc | IuaakTHYecKue

Martepuaibl | MoCOOUe ISl ydarmxcst 00ieo0pasoBarebHbIX opranm3anuii / a. I'. Mep3isik, B. b.
[Tononckuii, e. M. PabunoBuy, M. C. SIkup. — M. : BeHTaHa-rpad.

. AnreOpa m Hayaja MaTeMaThyeckoro aHanm3a (0a3oBblii ypoBeHb): 10 Kiacc: MeToauyeckoe

nocob6ue/ e. B. byuiko, a. I'. Mep3isik, B. b. ITononckuii, M. C. SIkup. — M. : BeHTaHa-Tpad.

. l'eomerpust (6a3o0BbIii ypoBenb) : 10kmace @ yueOHHK JUIsl ydamuxcsi o0eo0pa3oBaTeIbHbIX

opranusanwii / a. I'. Mep3sisik, B. b. [Tomonckwii, M. C. SIkup. — M. : BeHTaHa-rpad.

. 'eomeTpust (6a30BbIi ypoBeHb): 10 Kitace : AMIAKTHISCKHUE MAaTEPHAIIBI : [TOCOOHE JJIS yJaIuXCsl

obmieoOpazoBarenbHbIX opranusanuii/ a. I'. Mepansk, B. b. Tlononckwmii, e. M. PabunoBudy,
M. C. SIkup. — M. : BeHTaHa-rpad.

. l'eomerpust (6azoBeIii ypoBenb) : 10 kmacc : metoamueckoe mocobue / ¢. B. bynko, a. T.

Mepsnsik, B. b. [lomonckuii, M. C. SIkup. — M. : BeHTaHa-Tpad.

2. TexHu4eckue cpeacTBa 00y4eHust

NS

Kommbrorep.

ITpunTEp, KCEPOKC.
[Ipoexrop.
HHuTepakTUBHAs TOCKA.

3. udposbie 00pazoBaTebHbIC PECYPCHI.

ukhw

0 N

http://um-razum.ru — BUCOypOKH, IPE3CHTALIMK 110 MaTeMaTHKe, nHpopmatuke. J{is
IIKOJIbHUKOB ¥ YUHUTEJICH.
http://hijos.ru — caiit ¢ yueOHBIMU MaTepHAIaMH 110 MATEMATUKE JIJIsl IIKOJIbHUKOB U
CTYIICHTOB, a TAK)K€ C OJIMMITHAHBIMH 3a/[a4aMH 110 MaTEMaTHKE.
http://sdamege.ru/ - caiiT ¢ TPEHUPOBOYHBIMHU TECTAMU JIJISl IOJATOTOBKH K THa
KoMmproTepHbIe Ipe3eHTaIMN K YPOKaM.
Http://Www.prosv.ru - caiiT u3aTesIbcTBa «IIPOCBEHICHUE)» (PYOpHKa «MaTeMaTHKa)
1. http:/www.drofa.ru - caiitT u3garenscta apoda (pyOpHuka «MaTeMaTHKa)
http://www.center.fio.r u/som - Mmetoan4eckne peKOMEHIAINH YUUTEITFO
http://www.edu.ru - neHTpaibHbIi 00pa30BaTEIbHBIN MOPTAI
http://www.internet-scool.ru - caliT HHTEpPHET — IIKOJIBI H3/IaTENIbCTBA MPOCBEIICHUE.
http://www.intellectcentre.ru — caiiT u31aTeIbCTBA «HHTEIUICKT-IICHTPY»
http://www.fipi.ru - mopran naGOpMaNMOHHON MONAEPKKH MOHHUTOPHHIa Ka4eCTBa
oOpazoBaHUs

4. YuyeOHO-IpaKTHUYECKOE 000pYy/A0BaHHUE:

1) VYroabHHKH.

2) Jluneiika.

3) Tpaucnoptup.

4) 1upkymb.

5) Habop reomeTpuveckux Tei


http://um-razum.ru/
http://hijos.ru/
http://sdamege.ru/
http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.internet-scool.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/

Ne

OcHOBHbBIE pa3/iesibl COAePKAHUS

KoanuecTBo 4acoB

nn (B TOM umncJe
KOHTPOJIbHbIE PadoThl)
1 | Yucaa u BbIpaxkeHHs 48
1.1 | Yucna, KOpHU, CTCTICHU 15
1.2 | OCHOBBI TPUTOHOMETPUHU 8
1.3 | Jlorapudmbr 7
1.4 | IIpeoOpa3zoBaHKe BbIpaKEHUN 18
2 | YpaBHeHHUsI H HEPABEHCTBa 36
2.1 | YpaBHeHus 18
2.2 | HepaBencTBa 18
3 | ®yHKUIHH 23
3.1 | Onpenenenue u rpaduk GyHKIUU S)
3.2 | DnemeHTapHOE HCccieoBaHue (PYHKITHHA 6
3.3 | OcHOBHBIE 371€MEHTapHble GYHKINUU 12
4 | DaeMeHThI MATEMATHYECKOT0 AaHAJIN3A 24
4.1 | IlpousBoaHast 8
4.2 | VccnenoBanne GyHKINN 10
4.3 | IlepoobOpa3Hasi U HHTErpal 6
5 | leomerpus 107
5.1 | [Inanumerpus 5
5.2 | IIpsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE 20
5.3 | MHororpanHUKH 20
5.4 | Tena u NOBEpPXHOCTH BpaIlICHUS 18
5.5 | U3mepenne reoMeTpuueckux BEIUUYUH 26
5.6 | KoopauHatel U BEKTOPHI 18
6 | CraTHcTHKA M TeopUs BEpPOATHOCTEeH, JIOTHKA M 12
KOMOMHATOPHUKA
6.1 | DnemMeHThl KOMOMHATOPHUKH 4
6.2 | DieMeHTHI CTAaTHCTHKH 4
6.3 | DneMeHThl TEOPHH BEPOSTHOCTEH 4
IloBTOpEHUE 22
UTOro 272
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