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2023 — 2024 y4eOHblii roj



PaGouas nporpamMa no matemaTuke 4Js 11 kiacca cocraBjiena

Ha OCHOBE:

- @enepa’dbHOTO TrOCYJApCTBEHHOTO  00pa3oBaTENbHOTO CTaHIApTa OCHOBHOTO  OOILEro
o0Opa3oBaHMsi, YTBEpPXkKACHHOIO IpHKa3oM MuHucTepcTBa oOpa3oBaHMsi W Hayku Poccuiickoit
Oeneparu 17.12.2010 Ne 1897 (manee — ®I'OC ocHOBHOTO 00111eT0 00pa30BaHMs); MPOTOKOI OT
28 utons 2016 r. Ne 2/16-3

- mpuka3a MunucrepcTa o0pazoBanus u Hayku Poccuiickoit denepanuu ot 31 nekadps 2015 roxa
Nel577 «O BHeceHUM M3MEHEHUH B (pemepanbHBI rOCyIapCTBEHHBIH 00pa30BaTebHBIA CTaHIAPT
OCHOBHOT'0 00111eT0 00pa30BaHus, YTBEP)KICHHbIN NpruKka3oM MuUHHCTEpCTBa 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu ot 17 nexadbps 2010 r. Ne1897» (3apeructpupoBan B Munwocte Poccun 2
despans 2016 r., peructpanuonnsiii Ne 40937);

- OcHOBHOII 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO 00IIEro oO0pa3oBaHMsI MYHHIMIAIBEHOTO
OrOKETHOTO 0011Ie00pa3oBaTEILHOTO yupexacHus «Myp3uHCKasi cpeiHssi 00meo0pa3oBaTenbHas
HIKOJIa» AMNAcTOBCKOTO MYHHIMIANBHOTO paiiona PecnyOnuku TaTtapcraH, peanu3yrOLIEro
®enepanbHbIil ['ocyaapcTBeHHBIN 00pa30BaTENBHBIN CTAHIAPT OCHOBHOTO O0IIIEro 00pa3oBaHus;

- [Tonoxenus MbOY «Myp3unckas COLL» o paboueit nporpamMmMe no yueOHOMY IpeIMeETy, Kypcy
B cootBercTBUU ¢ PI'OC OOO;

- VY4eOHOro TIaHa MYHHIUNAIBHOTO OIOKETHOTO O00mEe00pa3oBaTeIbHOTO  YUPEKICHHS
«Myp3uHcKasi cpenHsis o0iieo0pa3oBarenbHas IMIKOJIa» AIMACTOBCKOTO MYHUIIMIAIBHOTO paiioHa
Pecnyomukn Tartapcran nHa 2023 - 2024 y4ueOHbi TOA (YTBEP)KISCHHOTO pEIICHHEM
nenarorudyeckoro cosera IIporokon Nel, mpukazom MBOY «Myp3unckas COILl» ot 31 aBrycra
2023 1, Ne66).

O01mas xapakTepucTHKa y4eOHOro npeamera

Pabouas nporpamma coctaBiieHa Ha OCHOBE TPeOOBaHUI

- @enepalbHOTO TOCYJAPCTBEHHOTO O0Opa30BaTENbHOrO CTAaHAApTa OCHOBHOTO  OOIIEro
o0pa3oBaHusl, YTBEPXKAECHHOIO INpUKa3oM MuHHCTepcTBa 0Opa3oBaHMs M Hayku Poccuiickoit
®eneparuu 17.12.2010 Ne 1897,

- IIporpammsbl 0011e00pa3oBaTeNbHbIX yupexkaeHuid. / AnreOpa n Havana aHanusza 10-11 xmaccsl.
CocraBurens: T.A.BypmuctpoBa. Mocksa. [Ipocsemienue, 2014/

- IIporpammsbl obmieobpa3zoBarenbHbIX yupexnaeHuil. / ['eomerpus 10-11 xmaccel. CocTaBUTENb:
T.A.bypmuctpoBa. Mocksa. [Ipocsemenue, 2014/

- CoOopHuk pabouux mporpamm. / AnreOpa u Hadana aHanmuza 10-1lkmaccei, CocraBuUTENb:
T.A.BypmuctpoBa. Mocksa. [Ipocsemienue, 2020/

Jnis peanu3anuu nporpaMmsbl UCTIONb3YOTCS:

- Anre6pa 11 kmace: yue6. ansa obmieoopazosar. opranuzaruii/ 1L A. Anumos, FO.M. Konsarun ap./
— 8 —e u3a. - M.: IIpocenienue 2020.

- T'eomerpus. 10-11 xmaccer; yueb. mis obmeoOpa3zoBar. Opranuzaiuii; 0a30BBIA W YIIIyOJI.
ypoBHM/JI.C. AtanacsH u ap. -8. U3n. — M.: IIpocsemenne, 2020.

CTpyKTypa nporpamMmmsi:
Pabouas nporpamma gxrouaem B ceds:

® [UIAHUpYEMBbIE PE3yIbTaThl U3YUEeHHUS YUeOHOrO IpeaMeTa

e cojJepxaHue y4eOHOro IpeaMeTa;

® TEeMaTHYECKOE IUIAHUPOBAHUE;
JlocTrkeHe MOCTaBICHHBIX 1eJIel MpU pa3paboTKe U peaan3aluu o0pa3oBaTeIbHON
opraHu3zaieil OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpPEIHEro 00Iero 00pa3oBaHMs
npeaycMaTpuBaeT pelIeHue CIEAYIOIINX OCHOBHBIX 3a1a4:

—  (opMHpoBaHHE POCCUNCKON TPaXKIAHCKON UACHTUIHOCTH O0yUYaIONINXCS;



— COXpaHeHHE M pa3BUTHE KYJIbTYpHOTO pa3HOOOpa3us W  S3BIKOBOTO  HACIEIMS
MHOT'OHallMOHAJIBHOTO Hapoja Pocculickon denepanuu, peanusanys IpaBa Ha U3y4EHUE POJHOTO
A3bIKa, OBJIAJICHUE JYXOBHBIMU [IEHHOCTSAMH M KyJIbTYpOH MHOI'OHAIIMOHAJILHOTO Hapoaa Poccuy;

— o0ecriedeHHue pPAaBHBIX BO3MOXKHOCTEH MOJYYEHHUsS KaueCTBEHHOIO CpPEAHEro O0OLIero
o0pa3zoBaHus;

— obecrieyeHne JOCTIKEHHS 00YJaIOIMMHCS 00pa30BaTEIbHBIX PE3yIbTaTOB B COOTBETCTBUH
C TpeOOBaHMSIMH, YCTAaHOBICHHbIMU DenepaibHBIM TOCYIapCTBEHHBIM  00pa30BaTENbHBIM
CTaHJapTOM cpeaHero obmiero oopazopanus (namee — ®I'OC COO);

— obecrieyeHue peann3aluy OeCIUIATHOIO 00pa3oBaHMsS Ha YPOBHE CPEIHEro OOLIero
o0Opa3oBaHus B 00beMe OCHOBHOI 00pa3oBaTeIbHOM MPOrpamMMBbl, IPEeIyCMaTPUBAIOIICH U3yUeHHE
00s13aTeNIbHBIX y4eOHBIX IPEIMETOB, BXOIAIINX B YUEOHBIH MIIaH (Y4eOHBIX MPEAMETOB 10 BBIOOPY
U3 00s3aTeNbHBIX NPEAMETHBIX O00JacTel, IOMOJHUTENbHBIX Y4eOHBIX MPEIMETOB, KypCOB IIO
BbIOOpY M OOIIMX JJIs BKJIFOUEHUS BO BCce yyeOHbIE IUIaHbI Y4€OHBIX MPEIMETOB, B TOM YHCJIE Ha
yriyOJICHHOM YPOBHE), @ TAaK)K€ BHEYPOUHYIO JESTEIbHOCTD;

— yCTaHOBJIEHME TpeOOBaHM K BOCIHMTAHUIO M COLMAJIM3aLUU OOYyYaloIIMXCS, UX
CaMOU/ICHTU(UKAIMY TOCPEACTBOM JIMYHOCTHO M OOIIECTBEHHO 3HAYUMOM JesTEeIbHOCTH,
COLMAJIBHOTO U TPa)KAAHCKOTO CTaHOBJEHHUS, OCO3HAHHOIO BblOOpa mnpodeccuu, NOHUMaHUE
3HaYeHUs NPO(EeCCHOHAIBHOW AEATENIFHOCTH Uil YeloBeKa M OOIIecTBa, B TOM YHUCIE dYepe3
peanuzaluo o0pa3oBaTeIbHbIX IPOrpaMM, BXOASIIUX B OCHOBHYIO 00pa30BaTEIIbHYIO IPOrpaMMYy;

— obecrieyeHne TNPEEMCTBEHHOCTH OCHOBHBIX O0Opa30BaTENbHBIX MPOTrpaMM HayaIbHOTO
00111er0, OCHOBHOT'O 0O0IIIET0, CPeAHEro 00111ero, MpodeCCHOHATBFHOTO 00pa30BaHUs;

—  pa3BUTHE TOCYJapCTBEHHO-O0IIECTBEHHOTO YIIPABIECHUS B 00pa30BaHUY;

— (opMHpOBaHHE OCHOB OLIEHKM pE3yJbTaTOB OCBOEHHUS OOYYaIOIIUMHUCS OCHOBHOM
0o0pa3oBaTeNbHOW MpOrpaMMbl, JESATEIbHOCTH TMEJarorn4eckux paOOTHUKOB, OpraHU3aIMi,
OCYILECTBIIAIOUINX 00pa30BaTEeNbHYIO AESITEIbHOCTD;

— CO3JaHME€ YCIIOBHI JJIsl pa3BUTHSI U camopealu3aluu oOydaroumuxcs, s GopMUpOBaHUS
3/10pOBOT0, 0€30IaCHOTO U IKOJIOTUYECKH 11eJIeco00pa3Horo o0pa3a )KM3HU 00yJaromuxcsl.
Metononornueckoit ocHoBoit @I'OC COO siBrsieTcss CUCTEMHO-AESITENBHOCTHBIN MOAXO0A, KOTOPBIH
Iperoiaraer:

— (¢opMHpOBaHHWE TOTOBHOCTH OOYyYalOMMXCS K CaMOPa3BUTHIO U  HEMPEPHIBHOMY
00pa30BaHMIo;

— TPOEKTHPOBAaHHE U  KOHCTPYHMpOBaHHME  pa3BUBAIOIIEeld  00pa3oBaTeNbHOM  cpebl
OpraHM3aIiy, OCYIIECTBIIAIOMEN 00pa30BaTeNbHYIO 1€ATEIbHOCTD;

—  aKTHUBHYIO y4eOHO-TIO3HABATENIbHYIO JAESTEIbHOCTh 00Y4aIOIINXCS;

— TOCTpoeHHEe O00pa30BaTENIbLHOM NEATENBHOCTH C YYETOM HHIUBUAYAJIbHBIX, BO3PACTHBIX,

ICHUXOJIOTNYCCKUX, (I)I/ISI/IOJ'IOFI/ILICCKI/IX 0COOEHHOCTEH U 310pOBbA 06yqaroumxc;1.



Mecto kypca «MaTtemMaTHKa» B y4eOHOM IVIaHe

Cornmacao denepasibHOMY 0a3MCHOMY y4eOHOMY IUTaHY JIJIsi OOpa30BaTENBHBIX YUPEKIACHHUI
Poccwuiickoit @eneparuu st 00s13aTEIBHOTO M3YYSHHUS] MaTEMaTUKHU Ha JTare CPeAHEro OOIIero
obpazoBanus otBoauTtcs 408 u u3 pacdera 6 4 B Heaenmo, 4 yaca Ha Kypc anreops (136 gacos B 10
kiacce, 136 yacoB B 11 kitacce), 2 yaca Ha kypc reomerpuu (68 yacos B 10 kiacce, 68 yacoB B 11
knacce). [Ipuy »TOM H3yuyeHHeE Kypca MOCTPOCHO B (opMe MOCIeA0BATEILHOCTH TEMaTHUYECKHX
0JIOKOB C uepeoBaHNEM MaTepHaa 1o airedope, aHalu3y, TMCKPETHOW MaTeMaTHKe, TEOMETPHUU.

Peanmzanusi oOydeHHs] MaTeMaTHKE OCYIIECTBISICTCS Yepe3 JIMYHOCTHO-OPHEHTHPOBAHHYIO
TEXHOJIOTHIO, KPYITHOOJIOYHOE MOTPYKEHUE B yUeOHYI0 MHPOPMAITUIO, Te yueOHas AeSITeIbHOCTD,
B OCHOBHOM, CTPOHUTCS CIICAYIOIIMM OOpa3oM: BBEACHUE B TEMY, M3JI0)KEHHE HOBOTO MaTepHala,
0TpaboOTKa TEOPETUYECKOr0 MaTepualia, MPAaKTHKyM I10 PEIICHUIO 3a/la4, UTOTOBBIA KOHTPOIIb.
OCHOBHBIM BHUJIOM JIESTCIBHOCTH YYalIUXCsl Ha YPOKE SBISETCS CAaMOCTOsITeNIbHAs padora.
KoHTposb 3HaHUH POBOAUTCS B POPME CAMOCTOSATEIBHBIX pa0OT, TECTOB, KOHTPOJIBHBIX Pa0oOT.



Ilnanupyemsbie pe3yabtarbl 0cBoOeHUs QOOII (Jin4YHOCTHBIE, MeTanpeMeTHbIE U NIPeIMeTHbIE) HA YPOBHE CpeHero o0uero oopa3oBaHus
«MaTtemaTuka: ajre6pa 1 Ha4YaJIa MaTeMaTHYECKOr0 AHAJIN3a, TeOMeTPH»

JInuHOCTHBIE pe3yJIbTaThI

—  OpHeHTanus O0y4aromuXcs Ha peaH3aliio MO3UTUBHBIX KU3HEHHBIX MEPCIICKTHB, MHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K JMYHOCTHOMY CaMOOIIPEAEICHUIO, CIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IJIaHBI;

— TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS K CAMOPA3BUTHUIO M CAMOBOCIUTAHHIO B COOTBETCTBHH C OOIIEYETOBEUYSCKUMHU IICHHOCTSIMH U
ujiearaMu IpakJJaHCKOTO O0IIeCTBa;

— HpPaBCTBEHHOE CO3HAHWE W TIOBEJCHUE HA OCHOBE YCBOCHHUS OOIICUYEIIOBEYCCKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHHWS W TIOBEJCHUS B
HOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C IPYTMMH JIOAbMH, JOCTUTaTh B HEM B3aMMOINOHMMAHHUSA, HAXOAUTh OOIIME eI U
COTPYAHHUYATD JUJISL UX JTOCTHKCHUS;

—  TPHUHATHE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAaXHUTEIbHOE M J0OpOKeNnaTelIbHOE OTHOIICHHWE K APYroMy YelOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

— pa3BUTUE KOMIIETCHIUH COTPYAHMYECTBA CO CBEPCTHUKAMHU, JETbMU MIIAQJIIETO BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO
[10JIE3HOH, Y4eOHO-HCCIIe10BaTeNIbCKON, IPOEKTHON U JPYTUX BUAAX AEATEIbHOCTH.

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAay4YHO-TEXHUYECKOMY
TBOPYECTBY, BIIAJICHUE JIOCTOBEPHOU HH(POPMAIHEH O MEePEIOBBIX JOCTHIKECHUSIX M OTKPBITUSIX MUPOBON M OTCUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U O0IIECTBa;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIE CaMOOOpa30BaHWIO, HA TMPOTSHKCHHHM BCEW KU3HW; CO3HATEILHOC OTHOIICHUE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO YCHENTHON MPO(heCCHOHATBHON U 00LIECTBEHHON AESITeTbHOCTH;

—  OCO3HaHHBIN BRIOOp OyaylIeH nmpodeccuu Kak MyTh U CIIOCO0 pean3ainuy COOCTBEHHBIX )KHU3HCHHBIX IJIAHOB,

— TOTOBHOCTH OOYYarOMIMXCs K TPYJOBOW MPOQPECCHOHATHHON NEATEIHHOCTH KaK K BO3MOXKHOCTH y4YacTHsl B PEHICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCYJIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;

—  TOTPeOHOCTh TPYAUTHCS, YBAXKEHHE K TPyAYy U IJIOASAM TpyAa, TPYIOBBIM JOCTHKEHHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE
OTHOIIIEHUE K Pa3HBIM BHJIaM TPYIOBOH JACSATEIHHOCTH;

—  TOTOBHOCTBH K CaMOOOCITYKHBaHHIO, BKIIFOYasi 00y4eHHE U BHITIOJHEHHE JOMAITHUX 00s13aHHOCTEH.

—  (huznyueckoe, YMOLIMOHAIBHO-TICUXOJIOTUYECKOE, COLIMAIbHOE O1arononydyne o0yJyaroumxcs B )KU3HU 00pa30BaTeIbHON OpraHu3allii, OllyIIeHHe
JIeThbMH 0€30MacCHOCTH U MICUXOJIOTHYecKoro koMpopTa, HHGOPMAIIMOHHON OE30MMaCHOCTH.

MeranpenMerHbie pe3yJibTaThl:

PerynstuBubie YY /1

BeinycKkHUK Hay4uTCH:




—  CaMOCTOSATEJIBHO ONPEEIATh LIENH, 3a1aBaTh ITApaMETPhl U KPUTEPUH, 110 KOTOPBIM MOKHO OIPEAEIUTD, YTO LEIb JOCTUTHYTA,

—  OIICHMBATh BO3MOXKHBIE MOCIEACTBHS JOCTHUKCHHS MOCTABICHHOW IENH B JEATCIHOCTH, COOCTBEHHOW JKM3HHU U YKU3HU OKPYKAIONIUX JTFOJICH,
OCHOBBIBASICh Ha COOOPaKEHUAX STUKH U MOPaJH;

—  CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 33]]a4i B 00Pa30BATEIILHON JICATEIHHOCTH U JKU3HCHHBIX CUTYaIIUSX;

—  OIICHMBATh PECYPCHI, B TOM YHCIIE BPeMsl U Jpyrue HeMaTepuaibHble Pecypchl, HEOOXOAUMBIE JIJIsl IOCTHKEHUS TOCTABIICHHOU 1EIH;

—  BBIOMpaTh MYTh JOCTMKCHHUS LIEJH, TUIAHUPOBATH PEIICHNE TTOCTABIICHHBIX 3a/1a4, ONTUMHU3HUPYS MaTepHAIbHBIC U HEMATepUATbHBIC 3aTPATHI;

—  OpraHu30BbIBaTh 3((PEKTUBHBINA OUCK PECYPCOB, HEOOXOAUMBIX ISl JOCTUKEHUSI TIOCTABJICHHOM 1IeTH;

— COIIOCTaBJIATHb HOJIy‘-IGHHLIﬁ pE3yabTaT ACATCIBHOCTH C IMOCTaBJICHHOM 3apaHeC LECJIbIO.

ITo3naBaTenbHbie YY /I:

—  HCKaTh W HaXOIWTh O00OOINEHHBIC CITIOCOOBI PEIICHHUS 3aJ1ad, B TOM YHCIIE, OCYIICCTBIATh Pa3BePHYThIM MH(DOPMAIIMOHHBIA MOMCK M CTABHTh Ha
€ro OCHOBE HOBBIC (Y4eOHBIC U TTO3HABATEIILHEIC) 3a/1a4H,

—  KPUTHYECKH OLIEHHBAaTh W HHTCPIPETHPOBATh HH(POPMAIMIO C Pa3HBIX IMO3MIMHA,  paclo3HaBaTh M (PUKCUPOBATH IPOTHBOPEUYHUS B
UH(POPMALMOHHBIX HCTOYHUKAX;

—  WCIOJIb30BaTh Pa3iIMYHbIC MOJICIIbHO-CXEMAaTHYECKUE CpPEICTBAa JUIS TPEJCTABICHUS CYIICCTBEHHBIX CBS3€ii M OTHOIICHHH, a TakKe
HpOTHBOpG‘IHﬁ, BBISIBJICHHBIX B I/IH(l)OpMaIII/IOHHLIX HCTOYHHUKAX,

—  HaxOIUTh W TIPUBOJUTH KPUTHYECKUE APTYMEHThI B OTHOIICHHH JCWCTBUU M CYXICHUH JPYroro; CIIOKOMHO M Pa3syMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOTO CY)KJIEHUS, paCCMaTPUBATh UX KaK PECYpc COOCTBEHHOTO pPa3BUTHS;

—  BBIXOJHTH 32 PaMKH Y4€OHOTO IMpEIMETa M OCYHICCTBISTH ICJICHANPABICHHBIA MMOMCK BO3MOXHOCTECH IUIsl IIMPOKOTO IMEPEeHOCa CPEICTB U
CHOCO0O0B JEHCTBUS;

—  BBICTpauMBaTh WHAMBUAYAIbHYIO OOpa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUYECHHsS] CO CTOPOHBI JAPYTUX YYaCTHUKOB M PECypCHBIE
OrpaHUYCHUS;

— MCHITH U YACPIKUBATH PA3HBIC MTO3UIIUU B MO3HABATEIbHON eI TEIbHOCTH.

KommyHukatusubie YY /I

—  OCYIIECTBISITH JETOBYI0O KOMMYHHKAIUIO, KAK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMH (KaK BHYTpHU 00pa30oBaTelbHON OpraHU3alluu, Tak U 3a ee
npejaenaMu), MoAOUpaTh TApPTHEPOB IS JETIOBOM KOMMYHHUKAIIMM HMCXOAS W3 COOOpaKeHUM pe3yJbTaTUBHOCTH B3aWMOJCHCTBUSA, a HE JIMYHBIX
CUMIIATHH;

— TpU OCYIIECTBIEHUU TPYNIOBON PabOThI OBITh KaK PYKOBOAMTENIEM, TaK M UYJEHOM KOMAaHIbl B Pa3HBIX pOJsAX (FE€HEpaToOp HJAEH, KPUTHUK,
UCTIONTHUTEIb, BEICTYAIOIINMA, SKCIIEPT U T.1.);

—  KOOPIWHUPOBATH M BBHIMOIHATH PAOOTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO K KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

—  pa3BepHYTO, JOTHYHO M TOYHO M3J1araTh CBOIO TOUKY 3pEHUS C HCIOIH30BAHHEM aJIeKBATHBIX (YCTHBIX U MHUCHMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(DJIMKTOT€HHbIE CUTYallMH M MPEAOTBpaIiaTh KOH(MIUKTHI 1O UX aKTUBHOH (a3bl, BHICTPaUBATh JIEIOBYIO0 U 00pa30oBaTENIbHYIO
KOMMYHHUKAIINIO, H30erast JMYHOCTHBIX OIICHOYHBIX CY)KJIEHUH.

I[InanupyemMsble pe3y/abTaThbl 0CBOECHHSI 00YYAIIUMUCS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero oo0mero oopa3oBaHus.




MareMaTHKAa: a.nreﬁpa H HAYAJIa MAaTEMAaTHYIE€CKOI'o aHa/In3a, recoMeTpus

Yriy0eHHbl ypOBeHb

«CucreMHO-TeopeTHYeCKHE Pe3yJIbTAThbD)

Pa3nen 1. BoINyCKHUK HAYYHTCSI V. BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCS
Hesn Jist yCHenrHoro npo10JKeHus 00pa3oBaHus s obecneuenus 803MONCHOCMU YCNEUIHO20 NPOOONHCEHUS
OCBOEHHS obpazosanusi  nO  CHEYUAIbHOCMAM,  CEA3AHHbLIM  C
npeaMera IO CIEUUATBHOCTSIM, CBSI3aHHBIM C MIPUKJIATHBIM UCIIOJIb30BAaHUEM ocywecmenenuem  Hayumoli U UCCIE)06AMENbCKOI
MaTeMaTku oesimenvHOCmU 6 001ACIU MAMEMAMUKU U CMENCHBIX HAVK
Onemenmuvr | — CBOOGOIHO ONEPUPOBATH. HOHATUSAMHU: KOHEYHOE MHOKECTBO, — onepuposamv NOHAMUEM ONpeoeneHUs, OCHOBHbLMU
meopuu QJICMCHT MHOKCECTBA, IOAMHOXKCECTBO, IICPCCCUCHUC, 06’Le,Z[I/IHeHI/Ie n SUOAMU OnpeaeﬂeHuﬁ, OCHOBHBIMU BUOAMU meopem,
MHOCECME %
PasHOCTb MHOJKECTB, THCIOBLIC MHOYKECTBA Ha KOOP/MHATHOH . NOHUMAMb CYMb KOCEEHH020 DOKAZAMETHCMEA;

u PsIMOM, OTPE30K, HHTEPBAJL, TOJIYHHTEPBAJ, IPOMEKYTOK C

. . — onepuposamv NOHAMUAMU CYEMHO20 U HECUemHO20
Mamemamuy BBIKOJIOTOW TOYKOM, Tpadpuueckoe mpecTaBIeHnEe MHOKECTB Ha pup
ecKoil KOOPMHATHOM TIOCKOCTH; MHOJICECMEa,
J102UKuU — —  npumMeHAmb Memoo MAamemMamuyeckol UHOVKYyuu O

3a71aBaTh MHOECTBA MEPEUUCICHUEM U XaPAKTEPUCTUUECKUM
CBOMCTBOM;

ONIEPUPOBATH MOHATUAMU: YTBEPKACHUE, OTPULAHUE YTBEPKICHUA,
VICTUHHBIE U JIO)KHBIE YTBEPKICHMS, IPUUNHA, CIEIACTBUE, YACTHBIN
ciry4ait oOIIero yTBep KIeH s, KOHTPIIPUMED;

MIPOBEPATH NPUHAIEKHOCTD IJIEMEHTA MHOXKECTBY;

HAXOJHTh MepeceueHue U 00beJUHEHHE MHOXKECTB, B TOM YHCIIe
MPEJICTaBICHHBIX Ipa)MuecKy Ha YUCIOBOM MPSAMOIl U Ha
KOOPAWHATHOW INIOCKOCTH;

MIPOBOAMTH JOKA3aTENbHBIE PACCYKACHUS ISl 00OCHOBAHUS
WCTUHHOCTH YTBEPKIACHUM.

B nosceomnesnoii srcusnu u npu uzyueHuu Opyeux npeomemos.

HCIIOJBb30BaTh YMCJIOBBIC MHOXXCCTBA Ha KOOp,Z[HHElTHOfI HpHMOﬁ u

NpoBeOdeHUsT PACCYIHCOeHUl U O00KA3ameabCme U npu
peuieHuu 3a0ad.
B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

—  UCNONb308aMb  MEOPEeMUKO-MHOHNCECMBEHHbIU  A3bIK U
A3BIK  O2UKU OISl ONUCAHUSL PEeanbHbIX NPOYeccos8 U
3a0au  Opy2ux  yueOHbIX

AGNEHUl, NpU  peueHuu

npeomemos




Ha KOOPJMHATHOW MJIOCKOCTH ISl OMMCAHUS PEAIbHBIX MPOILECCOB U
SIBIICHUI;

MIPOBOJUTH TOKA3aTEJIbHBIC PACCYKICHUS B CUTYALIUSIX
MMOBCEIHEBHOM JKU3HU, NTPU PEUICHUH 3a]]a4 U3 IPYTUX MPEIMETOB

Yucna u
GbIPAIICEHUA

CB0001HO OonIEpUPOBATh MOHATUAMU: HATYPaJIbHOE YHCIIO,
MHO’KECTBO HAaTypaJbHBIX YHCEI, LIEI0€ YUCIO0, MHOKECTBO LIEIBIX
yucell, 0OBIKHOBEHHAs JpOo0b, NECATUYHAS JPOOb, CMEIIAHHOE
YHCII0, PAllMOHAIBHOE YHCII0, MHOYKECTBO PAllMOHAIbHBIX YUCEIL,
UPPALMOHATIBHOE YHMCIIO, KOPEHb CTENEHU N, IeWCTBUTEIBHOE YHUCIIO,
MHO’KECTBO JICHCTBUTENIbHBIX YUCEIl, TEOMETPUYECKAs
MHTEPIIPETALNS HaTypaIbHbIX, [ENbIX, PALIMOHAIBHBIX,
JEHCTBUTENBHBIX YHCET;

MOHUMATh U OOBSCHATH PA3HUILY MEXKIY MO3UIIMOHHON U
HEMO3UIIMOHHOM crCcTeMaMU 3aITUCH YUCEIT;

NEPEBOUTH YUCIIA U3 OAHON CUCTEMBI 3aIIUCH (CUCTEMbI CUUCIICHMS)
B JIPYTYIO,

JIOKa3bIBaTh U UCIOJIb30BATh MPU3HAKU AETUMOCTH CYyMMBI U
IIPOU3BEICHUS IIPU BBIIOJHEHUH BHIYMCICHUN U PEILICHUU 3a/1a4;
BBITMIOJHATH OKPYTJICHHE PAlIMOHATBHBIX U UPPALIMOHATIBHBIX YHCEIN C
3aJJaHHOM TOYHOCTHIO;

CpaBHMBATh JICHCTBUTENIbHBIE YUCIIa PA3HBIMU CIIOCOOAMY;
YIOPSA0YUBATh YUCIIA, 3alIMCAHHBIE B BU/JIE OOBIKHOBEHHOH U
JECSTUYHOM Ipo0H, Yuciia, 3alMCaHHbIe C UCIIOIb30BaHUEM
apru(MEeTHUECKOro KBaJIpaTHOTO KOPHs, KOPHEH cTerneHu OobIe 2;
Haxoautb HOJl u HOK pa3ueiMu cioco6amu u UCIOJIb30BaTh UX
IIPU pElIeHUH 3a/]a4;

BBITIOJIHATH BBIYUCIICHUS M IPE0Opa30BaHUs BEIPAKEHUH,
CoJIepKalluX JEMCTBUTEIbHBIC YHCIIA, B TOM YNCIIE KOPHU
HaTypaJbHBIX CTEIICHEH;

BBINOJIHATH CTaHAAPTHBIE TOKIAECTBEHHBIE TPEOOPa3OBaAHUS
TPUTOHOMETPUUECKUX, IOTapUPMUUECKHUX, CTETIEHHBIX,
UPPAIMOHATIFHBIX BBIPAKECHUU.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBITNIOJIHATH U OOBSCHATH CPABHEHHE PE3YJIbTATOB BHIYMCIECHUN MpU

C80D0OHO ONEPUPOBAMb YUCTOBLIMU MHOHCECMEAMU NPU
peweHuu 3a0ad;

NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUIUPEHUS
YUCTOBBIX MHOMCECME,

611a0emb OCHOBHLIMU NOHAMUAMU MEOPUU OeTUMOCIU
npu peweHuu CMmaHOapmHulLx 3a0ay

umemsv  6a308ble  NPEOCMAGICHUSI O  MHOJCECMBE
KOMNIEKCHBIX YUCE]L;

ModicOecmeeHHble

Cc60000HO BbINOAHAMND

npeobpazoeanst MPUSOHOMEMPULECKUX,
J102apupMuuecKux, CmeneHHbIX 6blPaANCeHULL,

enadems opmynot bunoma Hetomona;,

NPUMEHAMb NpU peueHuu 3a0ay meopemy O JUHEUHOM
npeocmasnenuu HO/;

npumensims npu pewenuu 3aday Kumatickyio meopemy
06 ocmamkax,

npumensimos npu  pewieHuu 3aoay Manyro meopemy
Depma,

yMemb  GbINOJHAMb  3ANUCL  YUCLIA 6 NOZUYUOHHOU
cucmeme CHUCIeHUs;

NPUMEHSIMb NPU PEUEHUU 3A0ay MeopemuKo-4uciosble
@yHKyuu: yuco u cymma denumeneu, yHkyuio Jiiepa;
NpUMeHmMb NPU peulerul 3a0ad yenuovle Opoou,
NPUMEHAMb  NpU  peuwleHul  3a0ay  MHO20UNeHbl ¢
OelicmeumenbHuIMU U YeablMUu KO3 duyuenmamu;
enadems NOHAMUAMU NPUBOOUMbBIIL U HENPUBOOUMDbLLL
MHO20UJIeH U NPUMEHSAMb UX NPU PeuleHUul 3a0ay;




pELICHUH IPAKTUYECKUX 3a/1a4, B TOM YUCJIE IPUOINKEHHBIX
BBIUMCJIEHUH, UCIIOJIB3YS pa3Hble CIIOCOObI CPaBHEHUM;
3allUCBIBaTh, CPABHUBATh, OKPYIJISATH YUCIOBbIC JTAaHHBIC PEAIbHBIX
BEJIMYMH C MCII0JIb30BAHUEM PA3HbBIX CUCTEM U3MEPEHMUS;
COCTaBJIATh U OLIEHUBATh Pa3HbIMU CIIOCOOAMU YHCIIOBBIE
BBIPQXEHUS IIPU PELICHUH NTPAKTUUYECKUX 3a/1a4 U 33]a4 U3 JIPYrux

yueOHBIX MPEIMETOB

npumeHamv npu pewenuu 3aoay OcHo8HYIO meopemy
aneebpul;

NpUMeHAmb NPU peuleHuy 3a0ay npocmeuiuiue QyHKyuu
nepemMeHHou  KakK

KOMNJIEKCHOU ceomempudecKue

npeobpazosanusl

Ypasnuenusn
u
HepageHcme
a

CB000IHO onepUpOBaTh MOHATUAMU: YPAaBHEHHE, HEPABEHCTBO,
pPaBHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPaBHEHUE, SBIISIOLLEECS
CJIEJICTBUEM JIPYTOr0 YpaBHEHHUsI, ypaBHEHHUS, PABHOCUJIbHbBIC HA
MHO’KECTBE, pAaBHOCWIIbHbIE IPe00pa30BaHus YpaBHEHMUI;

pelaTh pa3Hble BUIbl ypaBHEHUI U HEPABEHCTB U UX CHCTEM, B TOM
qrclie HEKOTOpbIe YpaBHEHUs 3-i u 4-i1 creneHeil, [poOHo-
palMoOHaIbHbIE U UPPALMOHAIbHbIE;

OBJIaJICTh OCHOBHBIMU THUIIAMH MTOKA3aTEIbHBIX, TOTAPUPMHUUECKHUX,
UPpaALMOHATIBHBIX, CTEIIEHHBIX YPABHEHHUM U HEPABEHCTB U
CTaHJAapTHBIMU METOJAMH UX PELICHUH U IPUMEHATh UX IIPU
pEIlIeHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelIeHHI0 ypaBHEHUM;

IPUMEHATH TeopeMy Buera [uis peleHns HEKOTOPBIX YpaBHEHUM
CTETIEHHU BbIIIIE BTOPOH;

MOHMMATh CMBICII TEOPEM O PaBHOCHIIBHBIX U HEPABHOCHIIBHBIX
peoOpa3oBaHUAX YPaBHEHUM U yMETh UX JI0KA3bIBATh;

BJIA/IETh METOJAMU PEUICHHS YPABHEHUM, HEPABEHCTB U UX CUCTEM,
yYMEThb BBIOMpPATh METO]] PEIIEHUsI 1 0OOCHOBBIBATH CBOW BHIOOD;
MCIIOJIb30BaTh METOJ] HHTEPBAJIOB JJIsl PELLIEHUSI HEPABEHCTB, B TOM
ymclie ApoOHO-PAlMOHATIBHBIX U BKIIOYAIOIINX B ce0s
VPPALMOHAIIbHBIE BBIPAXKCHMUS;

pelaTth anredpanvyeckie ypaBHEHHsI U HEPABEHCTBA U UX CUCTEMBI C
napamMeTpaMu alredpandeckuM U rpaduuecKiuM METOIaMH,
BJIA/IETh Pa3HBIMU METOJIaMU JI0Ka3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIEJIBIX YUCIIAX;

n300paxkaTh MHOKECTBA Ha IUNIOCKOCTH, 33/JaBa€Mbl€ YpPaBHEHUSIMU,
HEPAaBEHCTBAMHU U X CUCTEMaMHU;

cBOOOJTHO MCMOJIb30BATh TOXKIECTBEHHBIE IPe0OpPa30BaHuUs IPU

C80000HO onpedensimb Mun U 8blOUPams Memoo
pewleHuss  NoKA3amenbHvlX U J102apUPMUUecKux
VpasHeHull U HepageHcms, UppAyUOHANbHbIX YPAGHEHUL
U HepaseHcmes, MpUSOHOMEMPUYECKUX YPAGHEHUU U
HepageHcms, ux cucmem,

€80000HO peuams cucmembl TUHEUHbIX YPAGHEHU,
peulamsb OCHOBHble MUNbl YPAGHEHUlN U HEepPA8eHCmE C
napamempamu,

npuMeHsAmb npu peuieHuu 3a0ay Hepagencmea Kowu —
bynaxoeckoeo, bepnynnu,

umemv npedcmasieHue O HEPABEHCMBAX — MedHcOy
CpeOHUMU CTMeneHHbIMU




pEUICHUH YPABHEHUN U CUCTEM YpaBHEHHI

B nosceonesnoui scusnu u npu usyueHuu opyux npeomemos:

COCTABJIAITh U PELIATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIpU
pELICHUH 3aj1a4 IPYTUX YIeOHBIX MTPEIMETOB;

BBINOJIHATH OLEHKY IPaBIOII0100Us PE3yJIbTAaTOB, IOIY4aeMbIX IPU
PELIECHUN PA3JINYHBIX YPABHEHM, HEPABEHCTB U UX CUCTEM IpU
pELICHUH 3aj1a4 IPYTUX Y4eOHBIX MTPEIMETOB;

COCTABJIATH U PELIATh YPAaBHEHUSA U HEPABEHCTBA C ITapaMeTpamMu
IPY PELICHUH 33/1a4 JPYTUX YUeOHBIX IPEAMETOB;

COCTaBJIATh YPABHEHUE, HEPABEHCTBO UIIU UX CUCTEMY,
OIUCBIBAIOLIME PEAIBHYIO CUTYALUIO WK IPUKIAAHYIO 3a1a4y,
MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI;

HCIIO/IB30BaTh IPOrPAMMHBIE CPEICTBA IIPU PELLIEHUH OTACIIBHBIX
KJIACCOB YPaBHCHUH U HEPABEHCTB

Dynkuyuu

Brageth MOHATUSMU: 3aBUCUMOCTD BEJTMIHH, (DYHKIIUS, apTyMEHT U
3HaueHUE PYHKIMH, 00JIaCTh ONPEICIICHNS U MHOYKECTBO 3HAUCHUH
byHk1MH, rpaduk 3aBUCUMOCTH, TpadhuK QYHKIUU, HYTH (YHKIIHUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHHE HA YMCIOBOM
MPOMEXKYTKe, yObIBaHHE Ha YHCIOBOM MTPOMEXKYTKE, HAauOOJIbIIIee U
HauMeHbIIIee 3HaYeHne (PyHKIUU Ha YHUCIOBOM MPOMEKYTKE,
nepuoandeckas QyHKIUs, IEPUOJI, YeTHAS U HedeTHas () YHKIUY;
YMETh MPUMEHSTH 3TU TIOHATHUS TIPH PEIICHUH 3319,

BJIQ/IETh IOHITHEM CTETIeHHAs (PYHKIIUS; CTPOUTH ee rpaduk u
YMETh MPUMEHSTH CBOWCTBA CTETICHHON ()YHKITUH IPH PEIICHUH
3a1ad;

BJIQ/IETh MOHITUSMH MTOKa3aTenbHast PYHKIINS, YKCIOHEHTA; CTPOUTH
UX rpaduKu ¥ YMETh MPUMEHSTH CBOMCTBA MOKA3aTeIbHON (DYHKITUU
MIPH PEIICHUH 33]1a9;

BJIQ/ICTh OHITHEM JorapudmMuyeckas QyHKIUS; CTPOUTH €€ Tpaduk
¥ YMETh IPUMEHATH CBOIMCTBA JorapuPMUUecKor (HyHKITUHU MPU
pEIIeHUH 33]1aY;

BJIQ/ICTh MOHITUSIMH TPUTOHOMETPpHUUYECKUE (YHKITUU; CTPOUTH UX

enademsv — NOHAMUEM ACUMNMOMbL U  YMemb €20
NpUMeHAMb NPU peueHuu 3a0ay;

NpUMEHAMb Memoovl pewenus npocmeuux
ougpepenyuanvHvlx  YypagHeHull nepeoeo U 8MOpo2o
nops0Ko8.
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rpaduKy ¥ YMETh IPUMEHSTH CBOMCTBA TPUTOHOMETPHUYECKUX
(GyHKUMH TpU pelIeHu  3a/1a4;

BJIAJICTh MTOHATHEM 00paTHas QYHKLUSA; IPUMEHATh 3TO IIOHATHE
IpU PEUICHNH 33/1a4;

IPUMEHSTH [IPU PELICHUH 33a4 CBOMCTBA (DYHKIIMHA: YETHOCTD,
HNEPUOJIUYHOCTb, OTPAaHUYEHHOCTb;

HIPUMEHSATH [IPU PELICHUH 3a7a4 peoOdpa3oBaHus rpaduKoB
byHKIINI;

BJIa/IETh NOHATUSIMU YUCIIOBAs IIOCIIEI0BATEIBHOCTD,
apupMeTHUeCcKas U FeOMEeTpUUECcKas POrpeccHs;

NPUMEHSTH MIPH PEIICHUH 33124 CBOMCTBA U MPU3HAKU
apupMeTUYECKON U FeOMETPUUECKON POTPECCHIA.

B nosceonesnoui scuznu u npu usyueruu opy2ux yueoHvix npeomemos.

OTIpeNeNATh 1O TpadMKaM U UCTIONB30BATh JIJIsl PEILICHHS
IIPUKJIAHBIX 33]1a4 CBOMCTBA PEAJIBHBIX MPOLECCOB U 3aBUCUMOCTEN
(HauOoblIMe U HAMMEHbBIINE 3HAUEHUs], IPOMEKYTKH BO3pACTaHUS
¥ yObIBaHMS (DYHKIMH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA,
ACHMIITOTBI, TOYKHU Mepernda, nepuos v T.11.);

MHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON
MIPaKTUYECKON CUTYALNH;.

OTIpesieNIATh 10 IrpaduKaM MPOCTEHIINE XapaKTePUCTUKH
NePUOANYECKUX MPOIIECCOB B OMOJIOTMH, SKOHOMHKE, MY3bIKE,
PaAMOCBA3H U Jp. (aMIIUTyaa, MEPUOJ U T.11.)

Onemenmul
mamemamu
uecKozo
ananusza

Brnaznets moHsTHEM OECKOHEUHO YOBIBAIOIIAsl TEOMETPpUUYECKast
MIPOTPECCHS U YMETh MPUMEHSIThH €r0 TIPH PEIICHUH 3a]1ay;
MPUMEHSTD ISl PEILIEHU 3a/1a4 TEOPHUIO TPEJIETIOB;

BJIAJIETH IMOHITUAMU O€CKOHEYHO OO0JIbIINE U OECKOHEYHO MaJjIble
YHCIIOBBIC TIOCTIEIOBATEIHFHOCTH U YMETh CPABHUBATh OECKOHEUHO
0opIINE U OECKOHEYHO Majble IT0CIEI0BATEIbHOCTH;

BJIQACTD IMOHATUAMMU: IIPOU3BOAHAA q)yHKHI/II/I B TOYKE, ITPOMU3BOAHAA
dyHKIHH;

Locmuoicenue pezynomamog pazoena II;

€c80000HO 8l1a0emb CIMAHOAPMHLIM ANNAPAMOM
MamemMamuyecko20 aHaiu3a 0 blYUCIeHUS.
NPOU3BOOHBIX PYHKYUU OOHOU NEPEeMEHHOU;
C80D0OHO NPUMEHAMb ANNApPam MamemamuyecKko2o
ananu3a Os UCCIe008aHUsl PYHKYUll U NOCMPOeHUs.

ZPCZQbuKOG, 6 MOM HUC/e UCCIe008AHUS HA 6bINYKIIOCMb,

onepuposams NOHAMuUeM nepeooopa3HoLl QyHKYuuU 011
peuwienus 3a0ay;
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—  BBIYUCIIATH MPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIIMHA U UX
KOMOMHAIIHIL;

— WccnenoBarh (PYHKIIMKM HA MOHOTOHHOCTb U DKCTPEMYMBI;

— CTpPOWTH rpa)MiKu ¥ MPUMEHSITH K PEIICHHIO 33/1a4, B TOM YHCJIE C
napaMeTpoM;

— BIJIQJICTh MIOHATHEM KacaTelbHas K rpaduKy QyHKIUN U YMETh
MPUMEHSITh €r0 IIPH PEIICHUH 3a]a4;

—  BJIQJICTh TIOHATUSAMH IIepBOOOpa3Has (YHKIUS, ONPEICICHHBIN
WHTETPAT,

— NpUMEHsATH TeopeMy HbroTona—JIeiiOHuIa U ee ciieCTBUS IS
peIIeHus 3a/1a4.

B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

— peluaTh NPUKJIAHbIE 3a]1a4l U3 OHOJIOTUH, (PUBHKU, XUMUH,
9KOHOMHKH U JPYTUX NPEAMETOB, CBA3aHHBIE C UCCIIEOBAHUEM
XapaKTEPUCTUK IIPOLECCOB;

—  HMHTEPHPETUPOBATH NOJYyYEHHBIE PE3YIbTAThI

0811a0emb OCHOBHLIMU CBEOCHUAMU 00 UHmMezpane

Horomona—Jleiibnuya u e2co npocmeuuiux npumeHeHusx,

onepuposamv 6 CmMaHOAPMHbIX CUMYAYUSX
NPOU360OHLIMU BbICULUX NOPAOKO8;

yMemb NPUMEHMb NPU PeUleHUU 3a0ay C80UCmaa
HenpepuLEHbIX DYHKYULL

YyMemb NPUMEHAMb NPU PeuleHUuU 3a0ay meopembl
Beitiepwmpacca,

YMemb 8bINOHAMb NPUOTUNCEHHBLE BbIUUCTICHUS
(MemoObl pewieHus YpaeHeHUll, 8bIYUCTEHUSL
onpeoeseHHo20 unmezpaa);

YyMemb NPUMEHAMb NPULOHCEHUE NPOUBOOHOU U
onpeoeneHHo20 UHme2paa K peueHuio 3a0ay
eCcmecmeo3HaHUsL,

81ademsv NOHAMUAMU MOPASL NPOU3BOOHAS,
BbLINYKIOCMb 2paghura GyHKyuu u ymems ucciedosams
@DYHKYUIO HA BLINYKIOCHTb

Cmamucmu
Ka u meopus
6eposAmMHOC
meil, 102UKa
u
Kombunamo
puKa

— OHGpHpOBaTB OCHOBHBIMU OITUCATCIIBHBIMHA XapaKTepI/ICTI/IKaMI/I
YHUCJIOBOTO HAOOPa, MOHATUEM FeHepaIbHAsl COBOKYITHOCTh U
BBIOOPKOU U3 HEE;

— OIEepHUpOBATh MOHATUSIMHU: YaCTOTA U BEPOATHOCTh COOBITHS, CyMMa
Y TIPOU3BEJICHUE BEPOSITHOCTEH, BHIYUCIISITH BEPOSITHOCTH COOBITUI
Ha OCHOBE IOACYESTA YKCJIa UCXOJIOB;

— BJIaJETh OCHOBHBIMU MOHSITUSIMH KOMOMHATOPHKHU M YMETh HX
NPUMEHATE IIPU PEIIEHUH 3a/4aY;

— HMETh NpeCTaBIeHNEe 00 OCHOBAX TEOPUU BEPOSTHOCTEH;

— HWMETb NPEACTaBICHUE O JUCKPETHBIX U HETPEPBIBHBIX CITyYailHBIX
BEJIMYMHAX U PACIPEICNICHUSX, O HE3aBUCUMOCTHU CITyYalHbIX
BCJIMYHH,

— HUMCTb IIPEACTABIICHUC O MATEMATUUCCKOM OKHUJAaHUU U NUCIICPCUUA
CﬂyqaﬁHBIX BCJINYHH,

Jlocmuoicenue pesynomamos pazoena ll;

umMems npedcmasiienue 0 YeHmpaibHol NPedelbHOl
meopeme;

umemsv npedcmasierue o0 8b100pPOUHOM KOdPpuyuernme
KOppensayuu u TUHelHOU pecpeccuu;

umems npedcmasiienue 0 CMamucCmuyecKux eunome3ax
U npoeepKe CMamucmu4ecKoll 2Unomesbvl, O
cmamucmuke Kpumepus u ee yposHe 3Ha4uMOoCmu;
umemsb npedcmasienue 0 CesA3U IMIUPUYECKUX U
meopemuyeckux pacnpeoenenutl;

umMemsb npedcmasiieHue 0 KoOuposaHuu, 080UYHOU
3anucu, 080UYHOM Oepese;

811a0emb OCHOBHbIMU NOHAMUAMU Meopul 2pagpos
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MMETH MPEICTABICHUE O COBMECTHBIX PACIPEICIICHUAX CIIy4alHbIX
BEJIMYUH;

NOHUMATh CYTh 3aKOHA OOJBIINX YHCET U BBIOOPOYHOTO METOJIA
U3MEPEHHUS BEPOATHOCTEH;

MMETBH MPEICTABICHNUE O HOPMAJIbHOM PACIPEACICHUH U IPUMEPAX
HOPMAaJIbHO PACIPENEICHHBIX CIIy4YalHbIX BEJINYUH;

MMETH NPEICTABICHUE O KOPPEIALUH CIIy4alHbIX BEJIUYMH.

B nosceomnesnoti scuznu u npu uzyyenuu Opyeux npeomemos:

BBIYHCIIATh WJIM OIIECHUBATh BEPOSTHOCTH COOBITHI B pealbHOM
JKU3HH,
BBEIOMpATh METO/IBI TIOJXO/SINETO IPEICTaBICHHUS U 00paboTKH
JTAHHBIX

(epagh, sepuiuna, pebpo, cmeneHv epuiUtbl, NYMb 8
2page) u ymems npumMeHsIms ux npu peuleHuu 3a0ay;
umemv npedcmasienue 0 0epeswbsix u ymenv NPUMEHsIMb
npu peutenuu 3a0a4;

61a0emb NOHAMUEM C8A3HOCMb U YMemb NPUMEHSNMb
KOMHOHEHMbL C83HOCIU NPU PEUleHUulU 3a0ay,

yMemb 0CYWecmsisnams nymu no peopam, oo6xoovl pedep
u eepuiun epagha;

umMems npedcmasieHue 00 dUNEPO8OM U 2AMUTLINOHOBOM
nymu, umems npeocmasieHue 0 mpyoHoCmu 3a0ayu
HAXOHCOEHUSI 2AMUTILINOHOBA NYMU,

61a0emb NOHAMUAMU KOHEYHbIE U CYEMHbIE MHONCeCMEd
U ymembs ux npuMeHsims npu peueHuu 3a0auy;

YMemb NPUMEHSIMb MenOo0 MAMeMamuieckoll UHOYKYuu,
yMemb npuMeHsms npunyun /upuxie npu peuenuu
3a0ay

Texcmoevie
3a0auu

Pemiate pa3Hble 3a7auu MOBBILIEHHOM TPYAHOCTH;
aHaJIM3UPOBaTh YCIOBUE 3aJlaui, BEIOUPATh ONTUMAIIbHBINA METOJ
pelIeHus 3aJa4l, pacCMaTpUBas pa3IndHbIE METOBL;

CTPOUTH MOJIEJIb PEIIEHUS 3a]]au, IPOBOINUTH JOKa3aTeIbHbIE
paccyXaeHUsl IPU PELIeHUN 3a]1auH;

pewartsb 3a1auu, Tpelyromue nepedopa BApHaHTOB, IPOBEPKH
YCIIOBHH, BBIOOpA ONTUMAJILHOTO PE3Y/bTaTa;

AQHAIM3UPOBATh U UHTEPIPETUPOBATH NOJyYEHHBIE PEILICHUS B
KOHTEKCTE YCIIOBUS 3a/1a4M, BEIOUPATh pEIIeHUs, He
IIPOTUBOpEYAIIE KOHTEKCTY;

NEePEeBOJIUTH MPH PEIICHUH 3aJjaud HH(POpMaIiio U3 0AHOM (popMeI
3aIMCH B IPYT'YI0, UCHOIb3Ys P HEOOXOIUMOCTH CXEMBI,
TabNIULbI, rpaduKu, TUarpaMMBbl.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos.

peiaTh NPAKTUYCCKHUC 3aJa4X U 3aJa4U U3 JPYTUX NPCIMCTOB

Locmuoicenue pezynomamog pazoena |l
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T'eomempus

Bragets reomeTpruecKMy MOHATUSMHU TIPH PELICHUH 337a4 U
HPOBEJCHUU MAaTEMAaTHYECKUX PACCYKICHUN;

CaMOCTOSITENILHO (HOPMYITUPOBATh ONPEACICHUS T€OMETPUUECKIX
q)Hpr, BbIABUI'aTh TUIIOTC3bl O HOBBIX CBOMCTBAX U IMpU3HaAKax
reOMeTPUYECKUX (UTyp U 0OOCHOBBIBATh WJIM OIPOBEPTaTh MX,
000011aTh MJIM KOHKPETH3UPOBATh PE3YNIbTAaThl HA HOBBIX KJIACCaX
¢buryp, IpoBoIUTH B HECIOXKHBIX CITydasx Ki1acCuPUKauio Guryp
110 Pa3JINYHBIM OCHOBAHUSIM,

HCCIIEI0BATh YEPTEXKH, BKIIOYass KOMOMHAIIMN UTYD, U3BICKATh,
UHTEPIIPETHPOBATH U MPEOOPa30BBIBATh HHPOPMAIIHIO,
NPECTAaBICHHYIO Ha YepPTekKax;

penraTh 3a1a4i reOMETPHYECKOT0 COJICPIKaHMS, B TOM YHCIIC B
CUTYaIUsIX, KOTJa aITOPUTM PELICHUS HE CIEeIyeT SIBHO U3 YCIIOBHS,
BBIIIOJIHATH HeO6XOIII/IMI)Ie IJid peIICHU 3a4a4u JOITOJIHHUTCIIbHBIC
HOCTPOEHHSI, MCCIIEZI0BATh BO3MOXKHOCTh TPUMEHEHUS TEOPEM H
dbopmMyn i perieHus 3aaad;

yMeTb (hOpMYIUPOBATh M JJOKA3bIBATh TEOMETPUYECCKUE
YTBEPXK/ICHHUS;

BJIAJICTh MMOHATUSMHU CTEPEOMETPHH: MIPU3Ma, TapalJIeNIeIHIIe],
nUpaMuza, TeTPadIp;

HMCETHh NPCACTABJICHUA 00 akcuoMax CTCPCOMCTPHH U CICACTBUAX U3
HUX U YMETb IPUMEHATH UX IIPU PELLICHUU 3a/]1a4;

YMETh CTPOUTH CEYEHUS MHOTOI'PAaHHHUKOB C MCIIOJIb30BaHUEM
pa3JINYHBIX METO/I0B, B TOM YHCJIE U METO/1a CIIE/I0B;

HMETHb NPCACTABJICHUC O CKPCIINBAIOIIUXCA MTPSMBIX B
MMPOCTPAHCTBE U YMCThb HAXOAUTH YI'OJI U paCCTOAHHUEC MEKIAY HUMU;
HIPUMEHSTHh TEOPEMBI O MAPAIUIETLHOCTH MPSIMBIX U TNIOCKOCTEN B
IPOCTPAHCTBE MPH PEIICHUU 3a/1a4;

YMETh PUMEHSTH MapaieIbHOE TPOSKTHPOBAHNE JITIS
n300paxeHus: GUryp;

yYMETh MPUMEHSTh NEPIEHIUKYISIPHOCTH MPSIMOI U TNIOCKOCTH MPH
pEIICHUH 33/1ad;

BJIAJICTh MOHATUSAMHU OPTOTOHAJIBLHOE MPOEKTHPOBAHKE, HAKIIOHHbIE U
UX MPOEKINH, YMETh IPUMEHSATh TEOPEMY O TPEX MEPIEeHIUKYIIpax
NIPY PEUICHNN 33/1a4;

Hmemwv npedcmasnenue 06 akcuomamuyeckom memooe;
811a0emsb NOHAMUEM 2eOMempUuiecKue Mecma moiex 6
NPOCMPAHCMEe U yMemb NPUMEHAMb UX OJis peuleHus
3a0ay;

YyMemb NPUMEHAMb 0I5l peuleHus 3a0ad C80UCmed
NIOCKUX U O8Y2PAHHBIX Y2ll08, MPEXSPAHHO20 Yeld,
meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEeXSPAHHO20 Yaid,
811ademsv NOHAMUEM NePREeHOUKYAPHOE CeUeHUe NPUMbL
U yMemb NPUMeHsImb €20 Npu peuleHul 3a0a4;

umems npedcmasienue 0 08OUCMBEHHOCU NPABUTbHBIX
MHO20CPAHHUKOB,

81ademsv NOHAMUAMU YEHMPATbHOE U NAPATIENbHOe
NPOEeKMupo8aHue u NPUMEeHAMs Ux Npu NOCMpoeHul
CeYEeHUIl MHO20CPAHHUKO8 MEMOOOM NPOEKYULL;

umems npedcmasiienue o0 pazeepmrke MHO20SPAHHUKA U
Kpamyauuiem nymu Ha NOBEPXHOCMIU MHO202PAHHUKA,
umems npedcmasiienue 0 KOHUYECKUX Ce4eHusix;

uMems npedcmasiienue 0 Kacarwuxcs cepax u
KOMOUHAYyUU me 8paujenust u ymems NPUMEHsMs ux npu
peuteHuu 3a0ad;

NPUMEHSIMb NPU PEUUEHUU 3A0aY YOPMYITY PACCMOAHUS
OMm Mo4KU 00 NIOCKOCIU,

871a0emb PA3HbIMU CNOCOOAMU 3A0AHUS NPAMOU
VDABHEHUAMU U YMemb NPUMEHAMb NPU PeUleHUU 3a0ay;
NPUMEHSIMb NPU PEUEHUU 3A0ay U OOKA3AMENbCMEe
meopem 8eKMOPHbIL MeMo0 U Memoo KOOPOUHAM,;
umemsv npedcmasierue 06 akcuomax oovema,
npUMeHsims YopMyibl 06BEMO8 NPAMOY2OIbHOZO
napannenenuneod, NpUsMbl U NUPAmMuobl, mempa’opa
npu pewenuu 3a0ay,

npUMeHsImb meopemvl 00 OMHOUEHUSIX 00bEeMO8 NPU
peueHuu 3a0a4;

NpUMeHAMb UHMe2Pal O bIYUCTEHUSL 00HEMO8 U
nosepxHocmeti mei 6paujeHUs, GblYUCIEHUSA NIOWAOU
chepuueckozo nosica u 00vema Waposoco Closi;
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BJIQ/IETh MOHATUSIMU PACCTOSIHUE MEKTY (hUTypaMu B IPOCTPAHCTRBE,
o0l MepneHAUKYIISIP JBYX CKPEIIMBAIOIIUXCS MPSAMBIX U YMETh
IPUMEHSTH UX NPU PELICHUH 3a/1a4;

BJIQJIETh IOHATHEM YrOJl MEXKIY NMPSMOM U IJIIOCKOCTBIO U YMETh
MIPUMEHSATD €r0 MPU PEIICHUH 3a/1a4;

BJIa/IETh NOHATUSIMU IBYTPaHHBIN yIroJl, YroJi MEKIY IIIOCKOCTSIMU,
NEPIEHIUKYJIPHBIE IUIOCKOCTH U YMETb IPUMEHSATH UX IIPU
pELIeHUH 3a/a4;

BJIQ/IETh NOHSATUSAMM IIPU3MA, MAPAIIEIIEIIUIIE]] U IPUMEHSITh
CBOICTBa MapaJijiesieNuIe a IpU pelIeHUH 3a/1a4;

BJIQJIETh OHATUEM IPSIMOYTOJIbHBIN NapaJlIeIeNUIE] U IPUMEHATh
€ro IpHU pelIeHUN 3a1a4;

BJIQJIETh NOHATUSAMU NUpaMUIa, BUAbI IUPAMU/, JIEMEHThI
MPaBUJILHON NUPAMUIBI U YMETh IPUMEHSTh UX IIPU PELICHUU
3a/1a4;

MMETh MPEACTaBICHUE O TeopeMe Diliepa, MpaBUIbHbIX
MHOT'OTPaHHUKAX;

BJIQ/IETh NOHSITUEM IUIOLIA/IU TOBEPXHOCTEH MHOTOI'PaHHUKOB U
YMETb IPUMEHSATH €r0 NPHU PELICHUHU 33]1aY;

BJIAJICTh MOHATUSAMU TeJa BpaleHus (INHAP, KOHYC, ap 1
cdepa), X ceUeHUs] U yMETh IPUMEHSTh UX IPU PEIICHUH 3a/1a4;
BJIQ/IETh MOHATUSIMU KacaTeJIbHbIE MPSIMbIE U INIOCKOCTU U YMETh
NPUMEHSTH U3 NIPU PELICHUHN 3a]1aY;

UMETb MPEJCTAaBICHUS O BIIMCAHHBIX U OMHMCAHHBIX chepax U yMeTh
IPUMEHATH UX NPU PELICHUH 3a/1a4;

BJIQ/IETh NOHATUSIMA 00bEM, 00BEMBI MHOTOTPAHHUKOB, TEJ
BpaIllEHUs U IIPUMEHATh UX IIPU PEIICHUN 3a7ay;

MMETh NPEJCTABIEHUE O Pa3BEepPTKE MIMHAPA U KOHYCA, IO
MOBEPXHOCTH IIWJIMHJPA U KOHYCA, YMETh IPUMEHSATh UX MPU
pEIIEHNN 3a/]a4;

UMETh MPECTaBIIEHUE O TUIoHaan chepbl U YMETh IPUMEHSTh €r0
IIPU pEIICHUN 33/]a4;

YMETh pelIaTh 337a4i Ha KOMOMHAIIMA MHOTOI'PaHHUKOB U TeJ
BpalllCHUs;

UMETh MPEJCTABIEHUE O 0I00MH B TPOCTPAHCTBE U YMETh pelliaTh

umeniob npe()cmaeﬂeHue 0 OBUNCEHUSAX 8 npocmpancmee.

napaieibHoOM NepeHoce, CUMMEMpPUU OMHOCUMENbHO
NIOCKOCMU, YEHMPANbHOU CUMMEMpPUU, NO8OPOmMe
OMHOCUMENbHO NPIMOU, BUHMOBOU CUMMEMPUU, YMens
NPUMEHSAMb UX NPU peueHuu 3a0ay;

umems npedcmasierue 0 NIoOWAoU OPMOSOHANbHOU
npoexyuu,

umems npedcmasiienue 0 mpexepaHHom u
MHO202PAHHOM Yelie U NPUMEHAMb CE0UCEA NIOCKUX
Vel08 MHO202PAHHO20 Veld NPU peueHuu 3a0ay,

uMems npeodcmasiieHus 0 NpeoopPa308anuUL N0O0OUs,
20MOmemuu u ymems NPUMeHsIMb UX Npu peueHuu
3a0ay,

yMemb peuams 3a0auu Ha NI0CKOCU Memooamu
cmepeomempui;

YMemb NPUMEHIMb QOPMYIbl 00beMO8 NpuU peueHuUU
3a0ay
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3aJ1auyu Ha OTHOIIEHUE 00BEMOB U TUIOMIACH TTOBEPXHOCTEH
no100HBIX uryp.
B nosceonesnoti scusnu u npu uzyuyenuu Opyeux npeomemos:

— COCTaBJIATH C MCIIOJIL30BAaHUEM CBOICTB IrCOMETPHUICCKUX (bI/Ipr
MAaTEMATUYCCKUE MOJCIN JIA pCIICHUA 3aa4 IMIPAKTHYCCKOIO
XapakTepa U 3aaa4 U3 CMCKHBIX JUCHUIIINH, UCCIICA0BATH
IMMOJIYYCHHBIC MOJCIIN U HHTCPIIPETUPOBATE PE3YIIbTAT

Bexmopoviu | — BraneTb NOHITHSIMHU BEKTOPBI M KX KOOPIMHATHI; —  Hocmuoicenue pezyromamos pazoena ll;
KoOpouHam | — yMeTh BBIIOJNHSTH ONEPALIMH Hall BEKTOPAMH; —  Haxooumv 00veM napaiieienunedd u mempa’aopa,
bl 6 — HCHOJIb30BATh CKAIIPHOE NPOU3BEICHUE BEKTOPOB IIPU PEILICHUU 3A0AHHBIX KOOPOUHAMAMU CEOUX BEPULUH,
npocmpanc 3az1ay; —  3a0a6amb NPAMYIO 6 NPOCMPAHCMEE;
mee — HPUMCHATH YPAaBHCHUC ITJIOCKOCTH, (1)OpMyJIy PACCTOAHUA MCKIY —  Haxooumo paccmosanue om mouxku 00 NI0CKOCMU 8
TOYKaMH, YPAaBHCHUC c@epm I[Ipu pCUICHUU 3aaa4; cucmeme KoopauHam;
— HNPHUMCHATH BCKTOPBI U MCTOJX KOOPAMHAT B IIPOCTPAHCTBC IIPH —  Haxoo0umv paccmosiHue Mexicoy CKpewusaruuMucs
PCHICHHAN 3a/1a4 NPAMBIMU, 3A0AHHBIMU 8 CUCTeMe KOOPOUHAm
Hcmopusa — Hwmerts npencrasieHue 0 BKIAAE BbIAAKOIINUXCS MATEMATUKOB B Jlocmuosicenue pezynomamos pasoena |l
Mamemamuk pa3BUTHE HAYKHU;
u — TOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu
Memoowt — Hcnonp30BaTh OCHOBHBIE METO/bI JJOKA3aTeNIbCTBA, IPOBOJAUTH —  Jlocmuoicenue pezynomamog pazoena ll;
mMamemamux AO0Ka3aTeJILCTBO U BBIOIHATE OIIPOBEPKCHUE, —  npuMeHAmMb MamemMamuyecKue 3HAHUs K UCCIe008aAHUIO

u — TPUMEHSTh OCHOBHBIE METO/IbI PEILICHUSI MAaTEMaTUUECKUX 3a7a4;

— Ha OCHOBE MaTE€MaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTepU30BaTh KPacOTy U COBEPUIEHCTBO OKPYXKAIOLIET0 MUpa 1
MIPOU3BEJICHUI HCKYCCTBA;

— TPUMEHSTH POCTEHIIINE IPOTrPAMMHBIE CPEACTBA U ANEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN MAaTEMAaTUYECKUX 3a]1aY;

—  TIOJIb30BaThCS MPUKIIATHBIMH MTPOTPAMMaMH U TIPOrpaMMaMu
CUMBOJIBHBIX BEIYHCIICHUH IS UCCIIEOBAHNS MaTeMaTHIECKIX
00BEKTOB

OKpYHCaOUie2o Mupa (Mooeruposarue GuuiecKux
npoyeccos, 3a0a4u SKOHOMUKU)




Yri1y0/1eHHBIH YyPOBeHb
Auiredpa ¥ HayYaJIa aHAJIHU3A

[ToBropenue. Penenne 3agau ¢ HCHOIB30BAaHUEM CBOWCTB YHMCEN M CUCTEM CUMCIIEHUS, I€TMMOCTH, A0JIEN U yacTel, IPOLEHTOB, Moysiel uucen. Pemenue
3a/1a4 C UCIOJIb30BAaHUEM CBOMCTB CTEIEHEH M KOpPHEH, MHOTOWIEHOB, IIPEOOpa30BaHUN MHOTOWIEHOB U JIPOOHO-pallMOHANIBHBIX BbIpaKeHUN. PemieHue
3aj1a4 ¢ UCIOJIb30BAHUEM I'PaAyCHOM Mepbl yrila. Moayib 4ncia U ero cBoicTsa. Pemienne 3a1au Ha ABMXKEHUE U COBMECTHYIO pabOTy, CMECU U CIUIABBI C
IIOMOIIIBIO JII/IHeI\/JIHLIX, KBaJpaTHBIX U I[pO6H0-paLII/IOHaJIBHBIX ypaBHCHI/Iﬁ n uX cucreMm. Pemienme 3aa4 C MOMOIIbIKO YUCIIOBBIX HCPABCHCTB U CHCTCM
HEPaBEHCTB C OJHOM MEepEeMEHHOH, ¢ MPUMEHEHUEM M300pakeHMs YMCIOBBIX MPOMEXYTKOB. Perienune 3amau ¢ UCOIb30BAHUEM YUCIOBBIX (DYHKIMH U MX

rpaduxoB. Mcnonp3oBaHue CBOWCTB M TpadUKOB JIMHEWHBIX M KBaJAPaTHUHBIX (YHKIHMM, OOpaTHON MPOMOPLUOHAIBHOCTH W (PYHKIIHMH y:\/; .
['padmyeckoe pemieHre ypaBHEHUH M HEpaBEeHCTB. lcmonb3oBaHue omeparyii HaJ MHOKECTBAMU M BbICKa3bIBaHUSIMU. VICHoONb30BaHHWE HEPABEHCTB W
CUCTEM HEpaBEHCTB C OJHOW MEPEeMEHHOH, YMCIOBBIX MPOMEXKYTKOB, UX OObeIUMHEHMH U mepecedeHuil. [IpumeHeHHne Mpu penieHuu 3a7ad CBOKCTB
apuQMeTUYECKO U FreOMETPHUECKON MPOTPECCHH, CyMMHPOBaHUS OECKOHEYHON CXOASIIEHCs T€OMETPUYECKON MPOTrPECCUU.

MHuoxecTBa (‘II/ICJIOBBIG, IrCOMCTPHUUCCKUX (bnryp) XapaKTepI/ICTI/I‘IeCKOG CBOfICTBO, QJIEMCHT MHOKCCTBA, IMyCTOC, KOHCYHOC, OECKOHEUYHOE MHOYKECTBO.
CriocoOsbl 3agaHus MHoXKecTB IloaMHOXKECTBO. OTHOLIEHUA IPpUHAJIC)KHOCTH, BKIIIOYCHUS, PABCHCTBA. Onepaunn HaJg MHOXCCTBaMU. prrI/I Sﬁnepa.
Koneunsle u 6CCKOH6‘IHLIC, CUCTHBIC 1 HCCUCTHBIC MHOXXCCTBA.

HcTtuHHBIC M JIOKHBIC BbICKA3bIBAHUA, OIICpallMKd HaJl BbICKA3bIBAHHSIMU. Aﬂ2e6pa svickaszbléanuti. CBS3b BBICKA3bIBAHMN C MHO’KECTBaMH. KBaHTOpr
CYLICCTBOBAHHUA U BCCO6H_[HOCTI/I.

3aKoHbI TOTUKU. OcHo6Hble 02utecKue npaguia. Pellienre Jornyeckux 3a/1ad ¢ UCIOJIb30BaHUEM KPYroB DUiiepa, OCHOBHbIX 102UYECKUX NPAGUIL.

YMmozakmouenuss. OOOCHOBaHMSI W JOKAa3aTeIbCTBO B Maremarwke. TeopeMbl. Buabsl MaTeMaTHYeCKUX YTBEpKIEHUU. Buowl 0dokazamenbcmes.
Mamemamuueckas uHOykyus. Ymeepocoenus: obpamuoe OaHHOMY, NPOMUBONOLONCHOE, 00pAmMHOe NPOMUBONONONCHOMY OanHomy. IIpU3HaK M CBOWCTBO,
HEOOXOUMBIE U JIOCTATOYHBIE YCIOBHSI.

Ocnosnas meopema apugmemuxu. Ocmamku u cpaenenus. Aneopumm Eexiuoa. Kumaiickasa meopema o6 ocmamkax. Manas meopema ®epma. (-uunvle
cucmemvl cyucienus. Lynkyus Jilnepa, Yucio u cymma oerumenel HamypaibHo20 YUCIA.

Panuannas mepa yria, TPUTOHOMETpUYECKas OKPY)KHOCTb. TpuUroHOMETpHYecKHe (YHKIMM 4yucenl U yriaoB. DopMmynbl NpHUBENEHUS, CIOKEHHS
TPUTOHOMETPUUECKUX (DyHKUMHA, QopMyabl ABOWHOIO M TOJOBUHHOIO apryMmeHTa. [IpeoOpa3oBaHMe CyMMBbI, pa3HOCTH B IPOU3BEACHHE
TPUTOHOMETPUUYECKUX (PYHKLUH, 1 HA0OOPOT.
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Hynn QyHKIuu, npoMexXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. HamOomnbinee M HamMmeHbliee 3HaueHHe ¢(yHkiuu. Ilepmomuueckue ¢GyHKIUU |

HaWMEHBINNN 1epruoa. YeTHple U HedeTHbIC QYHKIMU. PyHKYuu «OpobHas wacmo yuciay Y = {X} u «yenas yacms yuciay Y = [X] .

TpuronomeTpudeckre QYHKIIHH YUCIOBOrO apryMeHTa Yy =C0SX, Y =SinX, y=tgXx, y =ctg X. CBoiicTBa U rpaduKd TPUTOHOMETPHUYECCKUX (DYHKIIHHA.

OOpatHble TpUrOHOMETpHUYECKME (YHKIMH, HMX TJIaBHbIE 3HA4YeHHUs, CBOWCTBAa u rpaduku. TpuroHomerpuyeckue ypaBHeHHs. OIHOPOAHBIC
TPUTOHOMETPUYECKUE YPAaBHEHMS. PerieHne npocTeimx TpPUroHOMETPUYECKUX HEpaBeHCTB. [IpocTelimue cucTeMbl TPUTOHOMETPUYECKUX YPAaBHEHUI.

CremneHb C JIEHCTBUTENBHBIM MOKA3aTEeM, CBOWCTBA cTemeHu. [IpocTeiiime moka3aTelbHbIE YpaBHEHUS U HepaBeHCTBa. [lokazarenbHas QyHKIMS U e
cBoiicTBa U rpaduk. Yucno € u pyHkus y =e*.

Jlorapudm, cBoiictBa norapudma. [ecatuunblii u HarypanbHbld Jorapudm. I[IpeoOpasoBanue norapupmMuyeckux BbipaxeHuil. Jlorapupmudeckue
ypaBHEHHUA U HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U €e CBOMCTBA U TpaduK.

Crenennast GyHKIUS U €€ CBOKWCTBA U Tpaduk. MppanuoHanbHbIe ypaBHEHHUS.

HCpBI/I‘IHBIG MMpeaACTaBJICHUA O MHOXCCTBC KOMIUICKCHBIX YHCCII. ﬂeﬁcmeuﬂ c KomniexcHoimu yuciamu. Komnnexcro CONpPAINCEHHblE YUCA. MO()y/lb u
apcymennt 4ucia. TpuZOHOMempuVQCKd}Z qbopma KOMNJIeKCcHo20 uucid. Pewenue ypaeHeHuﬁ 6 KOMNJIEKCHbIX YUCIAX.

Meton wuHTEpBanoB Ais peuieHus: HepaBeHCTB. [IpeoOpazoBanus rpadukoB (QYHKIHMM: CIOBUI, YMHOXEHHE HA YHUCIO, OTPAKEHHE OTHOCUTEIBHO
KOOpAMHATHBIX oceil. ['paduueckre MeTonbl peuieHus ypaBHEHUI M HEpaBEeHCTB. PereHune ypaBHEHMH M HEPaBEHCTB, COJAEPXKAIIUX MEPEMEHHYIO MOJ
3HAKOM MOMYJIA.

CucreMbl MOKa3aTeNbHbIX, JIOrapu(PMUYECKUX U HPPALMOHAIBHBIX YypaBHEHHH. CHCTEMBl IOKa3aTeNbHBIX, JOrapu(PMHUUECKUX U HppalOHAIbHBIX
HEPABEHCTB.

B3aumno obpathHble pyHkuu. ['paduku B3auMHO 00paTHBIX (QYHKIIHH.
VYpaBHEHMS, CUCTEMBI YPABHEHUI C TAPAMETPOM.

@opmyna bunoma Hetomona. Pewenue ypagnenuii cmenenu eviute 2 cneyuanbHwix 6uoos. Teopema Buema, meopema be3y. Ilpusooumvle u nenpugooumvle
mHozounenvl. Ochosnas meopema aneebpol. Cummempuieckue MHo204aeHbl. Llenoyucnennvie u yeio3naunbvie MHO20UIEHbL.

Huoghanmoswi ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamos.
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Cymmbl u paosl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnudICEHUU OeliICMBUMETbHBIX YUCET PAYUOHATLHBIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NAOCKOCMU.

Hepasencmeo Kowu—Byusaxkosckozo, nepasencmeo Hencena, nepaserncmea o cpeomux.

[onsarue npenena ¢pyHkuuu B Touke. llonamue npedena @yukyuu 6 b6eckoneunocmu. Acumnmomol epagura @yukyuu. Cpasrenue 6eCKOHEUHO MAbIX U
beckoneuno bonvuux. HempepsiBHOCTh GyHKuuu. Ceoticmea Henpepulgnbix (yukyuil. Teopema Betiepwmpacca.

Huddepennupyemocts ¢ynkumuu. I[IpomsBomnas ¢yHkumm B Touke. Kacarempnass k rpaduky ¢yskmum. ['eomerpuueckuii u (QHU3HUECKUI CMBICI
POU3BOHOMN. [Ipumenenue npouzsoonou 6 gusuke. IlponzBoaasie areMeHTapHbIX GyHKIUH. [IpaBuna muddepeHnupoBanus.

Bropast npousBoaHas, ee reoMeTpUUECKU U (GU3HMUECKUN CMBICTT.

Touku skcTpemMyma (MakCUMyMa U MUHUMYMa). VccnenoBanue 3eMeHTapHbIX (YHKIMI Ha TOYKHU SKCTpeMyMa, HauOoJblliee U HAaUMEHbBIIIee 3HAUCHUE C
MOMOIIbIO MPOU3BOAHON. [locmpoenue epaghurxos gyukyuti ¢ nomowwpro npouzeoonvix. llpumenenue npouzeoonoll npu peuwtenuu 3aday. Haxoowcoenue
IKCMPEMYMO8 PYHKYUL HECKOILKUX NePEeMEHHbIX.

[TepBooOpaznas. Heonpenenenusiit unterpan. IlepBooOpasnbie sneMeHTapHbIX (QyHKUuMi. [lnomane kpuBonuHelHoW Tpamenuu. Popmyna Herorona-
Jleiibnuua. OnpeneneHHblii UHTErpa. Buluucienue niowjaoetl niockux ueyp u o6vemos mes 8paweHusi ¢ HOMOubIo UHmezpad..

Memoovl pewienusi QyHKYUOHANbHBIX YPAGHEHUT U HEPABEHCME.
I'eomerpus

[ToBTopenne. PemeHne 3amad ¢ HCIIONB30BAHWEM CBOKMCTB (HUIYp Ha IUIOCKOCTH. PemieHme 3agad Ha JIOKAa3aTeIbCTBO M IOCTPOSHHE KOHTPIIPHMEPOB.
HpI/IMeHeHI/IC HpOCTeﬁIHHX JIOTUYCCKUX IIpaBUJI. Pemenne 3ala4 C HCIIOJb30BaAHUEM TCOPEM O TPCYroJbHUKAX, COOTHOIIIEHUH B MMPAMOYTOJIBHBIX
TPEYroNbHUKAX, (aKTOB, CBA3aHHBIX C YETHIPEXYroJbHUKaMH. Pelenne 3a1au ¢ UCroib30BaHueM (DaKTOB, CBSI3aHHBIX C OKPYXKHOCTAMU. Perenne 3amaq Ha
M3MEepEeHHs Ha MIIOCKOCTH, BEIYUCICHUS UTHH U IUIoaneil. Peuwenue 3a0au ¢ nomowbio 8eKmopos u KOOpOUHAm.

Harnsannas crepeomerpus. [lpusma, napamienenumnen, nupaMua, TETPasp.

OCHOBHBIE TTOHATHUS TCOMETPHHU B MMIPOCTPAHCTBE. AXCHOMEI CTEPCOMETPHH U CIICACTBUA U3 HUX. Tonsmue 06 axcuomamuyeckom memooe.
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Teopema Menenas ona mempasdpa. 1locTpoeHne ce4eHWH MHOTOTPAaHHHKOB METOZOM cienoB. LlenTpanbHoe mpoektupoBanue. [locTpoeHue ceueHHit
MHOTOIPAaHHUKOB METO0OM MPOCKIIUMA.

CkpeuuBaromecs npsiMble B IPOCTPAHCTBE. YTOI MEXKAY HUMU. Memoobl HaxodcOeHUs paccmoaHull Mextcoy CKpeuusauuMucs NPSmMolMu.

Teopembl 0 mapajuIebHOCTH MPSAMBIX U IUIOCKOCTEN B mpocTpaHcTBe. [lapaniensHoe mpoekTupoBanue U u3olOpaxkenue duryp. [ 'eomempuueckue mecma
MoyeK 8 npoCmpaHcmae.

[leprieHquKyYIApHOCTD MPSMOM U TIOCKOCTH. OpTOroHanbHOE IpoeKkTupoBanue. HakinoHnHble u mpoekuuu. Teopema o Tpex MeprneHIuKyiIsapax.

Buovr mempasopos. Opmoyenmpuueckuii mempa’op, KAPKACHGIL mempad’op, pAasHOSpanHulll mempad’op. IlIpsmoyeonvuviti mempas’op. Meduanvl u
oumeouanvl mempa’opa.

Jlocmpausanue mempasopa 0o napainenienuneoa.
Paccrostaus mexay ¢purypamu B mpoctpancTBe. OOIIHi MepIeHAUKYISIP ABYX CKPEIIHBAOIIUXCS TPSIMBIX.

Yrnel B npoctpancTBe. [lepneHaukymsipHble MIOCKOCTU. [L1owade opmozonanvhou npoexyuu. llepnenouxynsproe ceuenue npusmul. TpexepauHvlil u
MHOo202pannblil yeon. Ceoticmea NAOCKUX yeno8 mMHo2oepanno2o yena. Ceoticmea niocKux u 08y2panHbulX Y2108 mpexepannozo yena. Teopemvi Kocumnycos u
CUMYCO8 OJIs1 MPEeXePanHo20 yenda.

Bunbl MHOrOrpaHHukoB. Pazeepmku muocoepannuxa. Kpamuativuue nymu na nosepxnocmu MHO202PAHHUKA.

Teopema Diinepa. 1lpaBunbHbIE MHOTOTPAHHUKHU. /[80UCEEHHOCNb NPABUTLHBIX MHO20CPAHHUKOS.

[Tpusma. IMapannenenunen. CoiicTBa napamienenunena. [IpsMoyronbHbiii mapamienenumnes. HakioHHbIE TPU3MBL.

[Mupamuna. Buasl nupamu. DneMeHThl paBuiIbHON nUpaMubl. [TupamMuipl ¢ paBHOHAKJIOHEHHBIMH peOpaMu U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.
[Tnomanu moBepxHOCTEH MHOTOTPAaHHUKOB.

Tena BpameHus: HWIHHIP, KOHYC, Tap U cepa. CeveHus NUIMHApa, KoHyca u mapa. [llapoBoii cerMeHT, mapoBoii C10#, MapoBoii CEKTOp (KOHYC).
VYceuenHas nupaMua U yCEUEHHBIN KOHYC.

Onemenmul cpepuyeckoii ceomempuu. Konuueckue ceuenus.
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KacaTenpHble npsiMble U II0CKOCTU. Briicanusle u onucanubie cepul. Kacarowuecs cghepvl. Kombunayuu men spawyeHusl.
Bektops! 1 koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO. YTOJI MeXAy BekTopamu. CKaJIIpHOE MTPOU3BEICHUE.

VYpaBuenue miaockoctu. Gopmyna pacCTOSHUS MEXKAY TOUKaMH. YpaBHeHHE cdepbl. Popmyna paccmosanus om mouxku 0o niockocmu. Cnocobwl 3a0anus
NPAMOU YPABHEHUIMU.

Pewenue 3a0au u ooxazamenvcmeo meopem C NOMOULbio 6EKMopoe6 u Memooom Koop()uﬂam. Onemenmol ceomempuu macc.

[Tonstne obvema. OOBEeMBI MHOTOTPaHHUKOB. OOBEMBI TeNl BpalieHusi. Axcuomsl obvema. Bvlisod popmyn obvemos npsamoyeoivhoco napaiieienuneod,
npusmMvl U RUpamuovl. Popmyavl 018 HaxoxHcoeHus obvema mempal’opa. Teopemvl 06 omHowEHUAX 0OBLEMOB.

Ipunosicenus unmezpana K 8blyuUcieHu0 06vemMo8 u nosepxHocmet men gpawjenus. Ilnowaos cgepuueckozo nosca. Obvem waposoeo cros. llpumenenue
00beM06 npu peueHuy 3a0ad.

[Tnomane chepsr.

Pazeepmra yununopa u konyca. Ilnomiaas moBepXHOCTH IIMH/PA U KOHYCA.

KomOuHaImym MHOTOrpaHHUKOB U TEJ BPALICHUSI.

[Tono6ue B npoctpancTse. OTHOLIEHNE 0OBEMOB U TUIONIA/IEH TOBEPXHOCTEN MOJ00HBIX (PUTYP.

Heudrcenus 6 npocmpancmee. napanienbhulii NePeHoc, CUMMEMPUs. OMHOCUMETLHO NIOCKOCMU, YeHMPATIbHASL CUMMEMPUSL, HOBOPOM OMHOCUMENbHO NPSMOLL.

Hpe06pa306aHue n0006u;z, eomomemus. Pewenue 3a0ay na niockocmii ¢ UCHOIb308AHUEM cmepeomempudyecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHs rpad)oB 1 KOMOMHATOPHKA

[ToBTOpenue. VMcnonb3zoBanue TaOIUIl M AMArpaMM JJIs IIpeICTaBIeHNs JaHHbIX. PelieHne 3aau Ha MpUMEHEHHE ONMUCATENbHBIX XapaKTEPUCTUK YUCIIOBBIX
HaOOpOB: CpPeITHUX, HaUOONBIIET0 W HAUMEHBILET0 3HAYEHMs, pa3Maxa, JIUCIEPCUU U CTaHIApTHOTO OTKJIOHEHMs. BhluMcIeHHe YacTOT U BEpOSITHOCTEH
coObITHI. BpIuncieHre BEpOSTHOCTEH B OIBITaX C PABHOBO3MOXHBIMHM 3JIEMEHTAapHBIMM HcXoJaMmM. Vlcronp3oBaHMe KOMOMHATOPUKHU. Bbrumciienue
BEPOSITHOCTEW HE3aBUCUMBIX COObITHIA. Vcnosnbp3oBanue (opMysbl CIOXKEHUS BEpOATHOCTEH, nuarpamMm ODiinepa, jaepeBa BeposTHOCTEH, (OpPMYIbI
bepuymn.
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Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmel.
VYcnoBHas BeposiTHOCTD. [IpaBuno ymHOkeHuUs BeposiTHOCTEN. Dopmyiia nmoaHol BepoaTtHocTh. Dopmyra baiteca.

I[I/ICKpCTHI)Ie CJIy‘IaI;'IHBIe BCJIIMYMHBI U pacCripEacICHUs. CoBMecTHBIE pacrnpeaciCcHus. PacnpeneneHHe CYMMBI U ITPOU3BCACHUA HE3aBUCUMBIX CHy‘IﬂﬁHHX
BeINYMH. MaTteMaTHdecKoe OXKHNJaHUE U JUCIIEPCUA CﬂyqaﬁHOfI BEJIMYHHBEL. MaTeMaTHYECKOe OXHNIaHHUE U JUCIICPCUSA CYMMBL CHy‘I&ﬁHBIX BCJIIMYHH.

bunapnas cinydaiiHas Benu4uHa, pacnpenenenue bepuymim. ['eomeTrpuyeckoe pacmnpenenenue. buHoOMuanbHOe pacrpeneieHHe M €ro CBOICTBa.
T'unepeeomempuueckoe pacnpeodenenue u e2o c80UCMaa.

HenpepsiBHble cinydalinbie BenuuuHbl. [110THOCTE BeposTHOCTH. DyHKIMS pacnpesesieHus. PABHOMEpHOE pacIpeiesIeHHeE.
Ilokazamenvroe pacnpedenenue, e2o hapamempbl.

Pacnpeoenenue I[lyaccona u eco npumenenue. Hopmanbuoe pacnpenenenue. Oynkuusa Jlammaca. [Tapamerpsl HopManbHOTO pacmpenenenus. [Ipumepst
CIIy4alHbIX BEJIMYMH, IOJUYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOIPEIIHOCTh U3MEPEHUH, pOCT YelloBeKa). [lenmpanvhas npedenvras meopema.

Hepagencmeo Yebviuesa. Teopema Yebviuwesa u meopema bepuynnu. 3axkon 6orvuux uucen. Bvibopounwviti memoo usmepenus eeposamuocmeti. Ponv
3aKOHA OOIbWUX YUCeN 8 HAYKe, Npupooe U obujecmae.

KoBapuanust nByx cinyyaiiHbix BenuuuH. [lonstne o xoa¢pdunumente xkoppemsuuu. CoBMECTHble HAOMIOACHUS ABYX CIY4YalHBIX BEUYMH. BuliOopouHulii
K02¢huyuenm xkoppenayuu. Jlunetinas peepeccusi.

Cmamucmuyweckasn eunomesa. Cmamucmuxa Kpumepus u ee ypo6€eHb 3HAYUMOCMU. HpOG@pKCl npocmeﬁmux cunomes. 3jvmuputtea<ue pacnpedeﬂemm u ux
C643b C meopemuiyecKumu pacnpedeﬂeﬂu}mu. Panecosas Koppeysiyus.

Ilocmpoenue coomsemcmautl. HnvexmusHvle U ClopbekmusHvle coomeemcmsusi. buexyuu. /Juckpemnas nenpepwvignocmo. punyun Jupuxie.
Koouposanue. /[souunas 3anuce.

OcHosnvie nonsmusi meopuu epaghos. /lepesvs. [eouunoe depeso. Ceaznocmv. Komnonenmot cesznocmu. Ilymu na epaghe. Duineposvr u I amuibmoHroswl
nymu.
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TemaTHueckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJINYECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaKI0H TeMbl

MaremaTuka: a.nreﬁpa H HAYaJIa MATEMATHYECCKOI0 aHA/Iu3a, rT¢eOMETPHU.

Yriyb6aennslii ypoenb 10 kiace

Noe TeMbl KoymuecTBo

4acoB
1 JletictBuTenbHbIe uncia (areedpa) 14
2 Crenennast pyHKIUSA 14
3 [Toka3zarenbHast QyHKIHS 12
4 Jlorapudmuueckas GyHKIUSA 19
5 Tpuronomerpuyeckue GopmMysl 27
6 TpuroHoMmeTpudeckue ypaBHEHHUS 19
7 DneMeHTbl KOMOMHATOPUKH 11
8. | Mosropenne n pemenne 3axa" 24

P P A 140 u.
9 Hekotopsie cBeieHUs U3 TIIAHUMETPHH (eeomempust) 12
10. | BBenenue B crepeomerpuio 2
11 [TapamienpHOCTh IPSIMBIX U IIIOCKOCTEN 16
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17

12. [lepnieHIUKYIAPHOCTD NPSAMBIX U IUNIOCKOCTEN
13. MHororpaHHuKH 11
14. | Bextopsl B mpocTpancTBe 6
15. IToBTOpeHue u peuieHue 3aaa4y 760
Bcero uacoB (6 4. B Hezemro u3 pacuéra 35 yueOHbIX HEeb) 210
MarteMaTHka: ajareépa u Ha4aja MaTeMaTH4YeCKOI0 aHAJIU3a, FeoMeTpHs.
YriayOJennslii ypoBenb 11 kiace
Ne TeMbl KoanuecTtBo
4acoB
1. | lloBropenue anreOpsl M Hayan aHaim3a 3a Kypc 10 kmacca 4
2. | Tpuronomerpuaeckue GpyHKIuN (areedpa) 19
3. | IIpousBoanas u €€ reOMETPUYECKUI CMBICIT 19
4. | IlpumeHeHue Mpou3BOAHOM K UCCIIE0OBaHUIO (GYHKLIUH 21
5. [TepBooOpasHast u HHTETpaT 16
6. | DJIEMEHTBI TEOPUU BEPOSATHOCTEN 13
7. | Cratucruka 9
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8. KommuiekcHbie uncna 17

9. 18
[ToBTOpenue. Pemenune 3anau 136 4.

10. | Meron koopanHaT B IpocTpaHcTBe. [IBIKeHUE (eeomempus) 15

11. | Hununap, KoHyc, map 17

12. | O6Bsémsl Ten 22

[ToBTOpeHme Kypca anreOpbl U Haual MAaTEMaTUYECKOTO aHaIN3a, TEOMETPUU 39

13. 3a 10 — 11 kmaccsl
Bcero yacoB (6 4. B Hegento U3 pacuéra 34 yuyeOHbBIX HEJENN) 204

Y4eOHO-METOAMUECKOEC U MAaTEPHATTLHO-TEXHIUYECKOE 00eCTIcueHUE

[TporpaMMHO-HOpPMaTHBHBIE TOKYMEHTBI:

dyHIaMeHTaIIbHOE A]Ipo cojiepkanus oduiero oopasosanus. [Tox pen. B.B. Koznosa, A M. Konnakosa. — M.: [Ipocseuienue, 2009.

®I'OC: cpeanee obuiee odpazopanue // PI'OC. M.: [Ipocsemenue, 2012.

[Tporpammel o6mieoOpazoBarenbHbix yupexaeHuin ®I'OC. Maremaruka. 10-11 kiaccel, cocraButens bypmucrpoBa T.A. (Anredpa. COopHUK
pabouux mporpamm. 10-11 kiaccel; mocobue i yuuteneil obumeodpazoBaTenbHbix yupexaenuid M.: Ilpocsemenue, 2016; I'eomerpus. Co0pHUK
pabouux mporpamm. 10-11 kiaccer; mocobue ais yaurenen oomeoopasoBaTenbHbIX yupexkaenuit M.: [Ipocsenienue, 2015)

YyeOnukn  MeToanuecKue mocoous

OcHoBHas (00s3arenbHast) yueOHast aureparypa

JUTSL YICHHUKA

Jlutepatypa nns yuyutens

III. A. AnmumoB. Anre6pa u Havana ananuza 10 -11 kmaccer. M.: [Ipocsemenue 2017 T.

Aranacsa JI.C. u ap. 'eomerpus 10-11 xn. M.: [Ipocsemenue
®enoposa H.E. Tkauea M.®. Meroauueckue pekomenganuu. M.: [Ipocsemenne 2017r.
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M.4. Caaksn, B.®.Byty30B. [Toypounsie pazpadotku no reomerpun 10-11 kiacc. M.: [Ipocsemenue 2017 1. ¢.156
Pexomenryembie nHGOPMAIIMOHHbBIE pecypchl B HTepHETe

http://www.drofa.ru — caiit uzgarenscrBa «Ipoday.

http://www.wikipedia.org — yHuBepcaibHas SHIUKIONEINS

http://www.rubricon.com — sunukioneaus «PyopuKon.

http://www.school-collection.edu.ru — exunas komurekus HUPPOBBIX 00Pa30BATEILHBIX PECYPCOB.
http://oTKpBITHII ypokpd.MaTemMaTHKa- S Uy Ha YpOK MaTeMaTHKH

http://www.ege.edu.ru/ Enqunsriii 'ocynapcTBeHHBIN SK3aMEH

http://www.standart.edu.ru/ - ®enepanpubiii ['ocymapcrsernsiii O6pazoBaTenbubiii CTaHgapT
http://www.edu.ru/ - Poccuiickuii 00pa3oBaTenbHbIN MOPTAI

http://www.school.edu.ru/ - Poccuiickuii 0611e00pazoBaTeabHbIi MOPTal

http://fcior.edu.ru/ - deaepanbHblii IEHTP HHOOPMAIIHOHHO-00PAa30BaTEILHBIX PECYPCOB
http://window.edu.ru/ - Eaunoe okHO A0CTyIa K 00pa3oBaTeIbHBIM pecypcam
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