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IHosicuuTennLHAA 3aIHCKA
Pabouas mporpamma o MaTeMaTHKe pa3paboTaHa Ha OCHOBE:

— ®enepanpHOro 3akona ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoii deneparyn';
— @enepanbHOr0 rOCYAapCTBEHHOTO CTaHAapTa CpeaHero ooIero o0pa3oBaHus, YTBEPKICHHOTO
npuka3zoM MunoOpuayku Poccun ot 17 mast 2012 rona Ne 413;

— IIpukaza MunucrepctBa oopazoanust 1 Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHHH
U3MEHeHUH B (efepalbHbId rOCyIapCTBEHHBIN 00pa30BaTeNbHBIA CTaHIAPT CPEJHEro OO0IIero
00pa3zoBaHMsl, YTBEP)KIEHHBIN TpHKa3oM MHHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
Oepnepanun ot 17 masg 2012 1. Ne 413y;

— ITocranoBnenus ['1aBHOTO rocy1apCcTBEHHOr0 caHuTapHoro Bpada Poccuiickoit denepanuu
or 29 nexabps 2010 r. NI189 "OO06 yrBepxknenun CanlluH 2.4.2.2821-10 "CanutapHo-
SMUJEMUONIOTHYECKHEe  TpeOOBaHMS K  yCIOBUSIM W OpraHu3anud  oOy4YeHHs B
00mreo0pa3oBaTeNbHBIX YUpPEKICHUAX "

— TpeboBaHuii k pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO
o0mrero oopa3zoBanus MyHHIIMTIAIEHOTO OFOKETHOTO 0011e00pa3oBaTebHOrO yupexaeaus Mb
OY Pu3zoBaToBckas cpeaHss IIKoja

Monynbs «AJdredpa u Hayaja MATEeMAaTHYeCKOI0 aHAIN3a» pazpadboTaH ¢ yuérom [IpumepHoit
porpamMmMbl  CpeAHEro oO0miero o0pa3oBaHUs IO MAaTeMAaTHUKE M aBTOPCKOM MPOTPaMMBbI:
Matemaruka: pabouune nporpammsl: 5-11 kacesl/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Sxup,
E.B. Bymko. — 2-e¢ uzn. nepepab. — M.: Benrana-I'pad, 2017. — 164 c.

N3menenus B conepkanue yueOHOro MaTepuaia He BHeceHbI. [I[porpaMMa KOHKpETU3UpyeT
collep’kaHHWE TMpeIMETHBIX TeM o0pa3oBaTeNbHOTO CTaHaapTa: anrebpa; GyHKIUY;
TPUTOHOMETPHS; Havajla MaTEeMaTHYECKOTO aHaJIN3a; YpaBHEHUS W HEPABEHCTBA; JJIEMEHTHI
KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSATHOCTEH.

B ocHOBY mporpammbl MOJOXKEHa KOHLEMNIMA, MNpeaycMaTpuBaronias (HopMUpOBaHHE
(GyHKIIMOHAJIBHBIX 3HAHUN W YMEHHH, KOTOpble 00ecreuyMBarOT LEeIecO00pa3HOe NMPUMEHEHHE
3HaHUH 1o anrebpe W Hayanam aHanu3a. llporpamma peanusyercs ¢ MCIOJIb30BaHHEM
CJIEIYIOIIEro y4eOHO-METOIUYECKOTr0 KOMILIEKTA:

11 kace
Mopayab «Ajredpa u HayajIa MATEMATHYECKOT0 AHAJIU32))

1) Maremaruka. AnreOpa 1 Hauasa MaTeMaTHYECKOTo aHau3a. ba3oBeiid ypoBens: 11 kiacc:
yuebHuk / A.I'Mep3insk, [I.A. Homuposckuit, B.b. ITononckuit, M.C. fxup; nox pex. B.E.
[Tomonbckoro. — 3-¢ m3a., crepeorurr. — M.: Benrtana-I'pad, 2021. — 288 c.: min. —
(Poccuiickuii yueOHHUK).

2) MaremaTuka: anreOpa ¥ Havajla MaTeMaTHUYECKOrO aHaim3a, reomerpus. Anredpa u
HaJaJla MaTeMaTH4ecKoro aHanu3a. ba3oBsiil ypoBeHs :11 kiace: Metoaudeckoe mocobue
/ E. B. bynko, A. I'. Mep3isik, B. b. ITononckuii, M. C. SIkup. — M.: Bentana-I"pad, 2021.
— 74 c. : un. — (Poccuiickuii yueOHUK).

3) Maremaruka: anreOpa W Hayajga MaTeMaTH4ecKOro aHajim3a, reoMeTpus. AnreOpa u
Hayaja MaTeMaTHUYECKOTo aHaiu3a. ba3oBelii ypoBeHb: 11 knacc : AMIakTUYeCKUE
marepuansl / A. I'. Mep3msik, B. b. Ilononckuii, E.M. Pabunosuu, M.C. Sxup. — M.:
Benrana-I'pad, 2021 — 110 c.: un. — (Poccuiickuii yueOHUK).



IIpu cocraBnenun monyns «['eomerpusi» Obuia wmcmoib3oBaHa [IpumepHass mporpamMma

cpeaHero o0iero o0pa3oBaHus MO0 MaTeMaTHKE U aBTOpCKas mporpamma: MaTemaTuka: paboune
nporpammsl: 5-11 knaccel/ A.I'. Mepsnsik, B.b. [Tononckuii, M.C. Sxup, E.B. byiko. — 2-e u3.
nepepad. — M.: Benrana-I'pag, 2017. — 164 c.

V3meHeHus B cojiepkaHue yueOHOro MaTeprana He BHeCeHbI. [IporpaMMa KOHKPETH3UPYET

COACPKAHNUE TPEAMETHBIX TEM O6p330BaTeHBHOFO CTaHgapTa: reOMETPUA Ha INIOCKOCTHU, IIPAMBIC
U IJIOCKOCTH B IPOCTPAHCTBC; MHOTOI'PAaHHUKU; TCJIa BPAILICHU .

1)

2)

3)

11 kiaace
Moayasb «I'eomeTpus»

Matemaruka. ['eometpus. ba3zoBeiii ypoBenn: 11 kmacc: yueOnuk / A.I.Mepansk, J[.A.
Homuposckuii, B.b. Tlonounckuit, M.C. fAxup; nox pen. B.E. Ilomonbckoro. — 3-¢ u3.,
crepeotun. — M.: Bearana-I'pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHHK).
Marematnka: reometpusi. bazoBsliit ypoBens : 11 kiacc : merogmueckoe nocodue / E. B.
bynko, A. I'. Mep3nsik, B. b. ITonouckuii, M. C. Skup. — M. : Benrana-I'pad, 2020 —
68 c. : mi1. — (PoccuiickuiityueOHUK).

Martemartuka : anrebpa W Havajga MaTeMaTUYECKOTO aHalu3a, reoMerpus. [ eomerpus.
bazoBbiit ypoBenb : 11 kmacc : aunmaktuueckue marepuansl / A. I'. Mepsnsk, B. b.
[Tononckuii, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : min. —
(Poccuiickuii yueOHUK).

CornacHo yueOHOMY MJIaHY Ha U3YYEHHE MAaTEMaTHKU OTBOIUTCS
B 11 kunacce (136 wacoB B rom: 2,5 yaca B HeAel0 MoOIylb «AjireOpa W Havaia

MATEMATHYCCKOI'O aHaJInu3a» u 1,5 qaca — MOYJIb ((FCOMCTpI/ISI»).

Cpok peanuzanuu padouei mporpammsl 1 rof.

IInanupyemble pe3yabTaThl OCBOCHHA Y4e0OHOI0 peaMera

11 kiaace

JIn4yHOCTHBIE pe3yabTaThl:

BOCIIMTAHUE POCCUUCKON Tpa)KJaHCKOW HMICHTUYHOCTH: MaTPUOTHU3Ma; TOTOBHOCTH K
cnyxeHuto OTeuecTBy, €ro 3allluTe; OCO3HAHUA POCCUUCKOM HWIECHTUYHOCTH B
MOJIMKYJIETYPHOM COIIMYME; YyBCTBA MPUYACTHOCTH K UCTOPUKO-KYIBTYPHON OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS  HAYKH,
3HaYMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJCHUE
JIOCTOBEpHOW HWH(MOpMAIMEH O TEPEIOBBIX OCTHKEHHUSX M OTKPBITHIX MHUPOBON H
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U
00111eCTBa;

TOTOBHOCTh U CIIOCOOHOCTHh K CAMOPa3BUTHUIO, CAMOOOPa30BaHUIO U CAMOBOCIIHTAHUIO B
COOTBETCTBHUH C 00IICUETOBEYCCKUMHU IICHHOCTSIMH U UJIeajlaMH I'PaKIaHCKOTO OOIIECTBA;



* TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHMIO, HA
NPOTSDKEHUH BCEH )KU3HM; CO3HATEIIFHOE OTHOIICHUE K HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO YCIICUTHOW MTPOo(hecCHOHATLHOM U 0OIIECTBEHHON ACSITETLHOCTH;

* OpueHTanMs OOYYaIONIMXCS Ha PEAM3alUI0 MO3UTHUBHBIX JKH3HCHHBIX TEPCICKTHB,
WHUIIMATHBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh UM CIIOCOOHOCTh K JUYHOCTHOMY
CaMOOIIPEICIICHUI0, CTIOCOOHOCTh CTABHUTH IEJIM ¥ CTPOUTH KHU3HCHHBIC TUIaHBL;

* TOTOBHOCTh K JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOIICHUH B TPYNIE WIH COLUATHHOU
OpraHu3alii; TOTOBHOCTh OOYYAIONIUXCsS K KOHCTPYKTHBHOMY YYacTHIO B TPHHSTHU
peIIeHUH, 3aTparuBarOIIUX WX MPaBa U WHTEPECHI, B TOM YHCIE B Pa3IMYHBIX (popmax
OOIIECTBEHHON  CaMOOpPraHW3alli¥, CaMOYIPABICHHS, OOMIECTBEHHO  3HAYUMOM
JESITEIIbHOCTH;

*  OCO3HaHHBIN BBIOOp Oyaymieit Mpodeccuu Kak MyTh M CIIOCO0 peaan3aiuu COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB;

* TOTOBHOCTh OOYYalOIIUXCS K TPYIOBOH NPO(ECCHOHANBHON NEATEILHOCTH Kak K
BO3MOXXHOCTH YYacTHsi B PCIICHUU JIUYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX,
00IIeHAIIMOHATILHBIX MTPOOJIEM;

* HpPAaBCTBCHHOE CO3HAHWE U TIOBEJCHUE HA OCHOBE YCBOCHHS OOIICYEIIOBEUYCCKIX
IICHHOCTEH, TOJICPAHTHOTO CO3HAHUS M TTOBEJICHHS B TIOJIMKYJIBTYPHOM MHUpPE, TOTOBHOCTH
U CITOCOOHOCTH BECTH JTUAIIOT C JIPYTUMHU JTFOABMH, JIOCTHTaTh B HEM B3aWMOTIOHUMAHUS,
HAXOJIUTh OOIIHUE LIEIU U COTPYTHHYATD JUIS UX JOCTHKCHHUSI,

*  pa3BUTHE KOMIIETCHIIMI COTPYTHUYIECTBA CO CBEPCTHUKAMH, JCTHMH MJIQJIIIETO BO3pacTa,
B3pOCJIBIMU B 00pa30BaTEIIbHOM, OOLIECTBEHHO IMOJIC3HOM, YUeOHO-HCCIIeI0BATEIbCKOH,
MPOSKTHOM M IPYTHX BUIAX JACSITCILHOCTH.

* yYMCHHE SICHO, TOYHO, I'PAMOTHO H3JIaraTh CBOM MBICIU B YCTHOW M MHCbMEHHOW pEuH,
MOHMMATh CMBICT TIOCTABJICHHOW 3a/1ay, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
PUMEPBI U KOHTPIIPUMEDHI;

* MpeACTaBlieHUE O MaTeMaTHYeCKOW Hayke Kak cdepe 4eloBeYeCKOU ACSITeTLHOCTH, 00
sTamax e€ pa3BUTUS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBHIIN3ALINY;

* KpPEAaTUBHOCTH MBINLICHNUS, WHUIMATHBA, HAXOIYHWBOCTh, AKTHBHOCTH TPU PCEIICHUH
MaTeMaTHYeCKUX 3a7ay;

* KPUTUYHOCTh MBIIIICHHUS, YMEHHE pACIO3HABAaTh JIOTHYECKHE HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

* yMCHHE KOHTPOJIHPOBATH IMPOIIECC M PE3YJIbTAT YICOHOI MaTeMaTHIeCKON IeITeITbHOCTH;

*  CIOCOOHOCTH K SMOIIMOHAJIBHOMY BOCIPHUSTHIO MaTeMAaTHUYECKUX  OOBEKTOB, 3ajad,
peleHui, pacCcyKaCHU.

MeTtanpeameTHsblie pe3yJbTAThI:
Pecynamuenvie YY/[:

* CHOCOOHOCTh CaMOCTOSATENIBLHO OOHApPYXKMBaTh U (POPMYIUPOBATH YUEOHYIO MpOOsieMy;
OTIpeNIeNATh 11eJb YUeOHOM AeATeNbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH, TTO KOTOPHIM
MOYKHO OTIPEJICIHTh, YTO IIeJb JOCTHTHYTA, CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC
3aJa4u B 00pa30BaTEIbHOM AEATENbHOCTU U KU3HEHHBIX CUTYallUsAX; Pa3BUBATh MOTHUBbI
Y UHTEPECHI CBOEH MTO3HABATEIIBHON JEATEIbHOCTH;

*  OLEHHMBATh BO3MOXKHBIE MTOCIEICTBUS JOCTHXKEHHSI TIOCTABICHHOM 1EJIN B JIESTEILHOCTH,
COOCTBEHHOM JKM3HU U KM3HU OKPYKAIOLIUX JIFOJIeH, OCHOBBIBASCh HAa COOOpPaKEHUSIX
3TUKH U MODPAJIH;

*  CHOCOOHOCTH CaMOCTOSITEIbHO IJIAHUPOBATH AJIbTEPHATUBHBIE MMYTH JOCTUKEHUS LEJIeH,
OCO3HAaHHO BBIOMpaTh HambOonee HPPEKTHUBHBIE CIOCOObI pelIeHus Y4eOHBIX H
NIO3HABATENBHBIX 33/1a4;



* OLICHUBATh pPECYPChl, B TOM YHCJIE€ BpEMS M JpPYyrHe€ HEMaTepUaIbHbIE PECYPCHI,
HEOOXOIMMEIE JJI TOCTHIKEHHUS IMOCTABJICHHOMN LIENH;

e Opranm3oBbIBaTh S(D(PEKTUBHBIA IMOUCK PECYpPCOB, HEOOXOMUMBIX JUIS JTOCTHXKEHUS
IMOCTaBJICHHOM 11CJIH;

*  CONOCTaBJIATH MOJYYEHHBIN PE3YIBTAT AEATEIIBHOCTH C TOCTABIICHHOM 3apaHee LEIbIO;

* yYMEHHE COOTHOCUTh CBOM JACHCTBHUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OIPEACIAThH
CHOCOOBI ACWCTBUI B paMKax IpeAsIOKEHHBIX YCIOBUN U TpeOOBaHUH;

* YMEHHE OCYIIECTBJIATH KOHTPOJb MO 00pa3ily ¥ BHOCHUTh HEOOXOAMMBIC KOPPEKTHBHI B
COOTBETCTBUU C U3MEHSIOILECHCS CUTYallUEH;

*  CIOCOOHOCTHh aJICKBaTHO OIICHUBATH IMPABWJIBHOCTh WJIM OIIMOOYHOCTHh BBITIOJHEHUS
yueOHoI 337129, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHHS;

* YMEHHE OIpEIeIATh IOHATHS, CO3/JaBaTh OOOOIIEHHUs, YCTAaHABIWBATh aHAJOTHH,
KJIACCU(UITUPOBATh, CAMOCTOSITEILHO BBIOMpATh OCHOBAaHUS W KPUTEPUH  JUIS
Kiaccuukanuu;

* yYMEHHE YCTAHABIMBAaTh [PUYMHHO-CIICICTBEHHbIE CBSI3H; CTPOUTH JIOTUYECKHUE
paccyXIeHus, YMO3aKIt0ueHHs (MHAYKTUBHBIE, JIeTYKTUBHBIC U 110 aHAJIOTHH) U BHIBOJIBI;

* YMEHHS CO3/aBaTh, MPUMEHITh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMUECKHE CPECTBA,
MOJIETIN U CXEMBI JJIs PelIeHUs] y4eOHbIX U TO3HABATENbHBIX 3a/1a4.

Ho3naseamenvnvie YY/[:

* (QopmupoBanue ydeOHOW H OONIETONB30BATENLCKONH KOMIIETEHTHOCTH B 001acTu
UCIIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH (UKT-
KOMITETCHTHOCTH );

* TIEpPBOHAYAJbHBIE TIPEACTAaBICHUS OO0 HIEIX KU O MEeToAaX MaTeMaTUKH Kak o0
YHUBEPCAIbHOM SI3bIKE€ HAyKHU W TEXHUKH, O CPEICTBE MOJACIUPOBAHUSA SBICHUN H
MPOLECCOB;

* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3a7]auy B KOHTEKCTe MPOOJIEMHOI CUTYyalluu B JPYTUX
JTUCIUTIIINHAX, B OKpYKAIOIIEeH KU3HU;

* TMOUCK M HaxoOXJeHHe OOOOIICHHBIX CIIOCOOOB pelIeHHus 3aJady, B TOM YHCIE,
OCYIIECTBIIEHUE Pa3BEPHYTOr0 MH(OPMAITMOHHOTO TTOMCKA U MMOCTAHOBKA HA €r0 OCHOBE
HOBBIX (Y4eOHBIX U MMO3HABATENbHBIX ) 33/1aY;

* KPUTHUYECKOE OIEHWBAHHE W HWHTEPIPETUPOBAHHE HHGPOPMAIMH C Pa3HBIX TMO3UIIHMH,
pacro3HaBaHue U (PUKCUPOBAHHE MTPOTUBOPEUUS B MH(POPMAIIMOHHBIX HCTOYHUKAX;

*  WCIOJIb30BAaHUE PA3JIMYHBIX MOJIETBHO-CXEMATHUYECKUX CPEACTB IS TPEACTaBICHUS
CYILIECTBEHHBIX CBSI3¢M M OTHOUIEHWH, a TakXe IPOTUBOPEUUI, BBISBICHHBIX B
WH()OPMAIMOHHBIX UCTOYHHUKAX;

*  HAXOXJEHUE W MPUBOJI KPUTUUECKUX apTyMEHTOB B OTHOIICHUH JEUCTBUI M CYXICHHI
JPYroro; CHOKOMHOE M pa3yMHOE OTHOILLIEHUE K KPUTHYECKUM 3aMEYaHHSIM B OTHOILIEHUU
COOCTBEHHOTO CYXKJIEHUS, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHSI,;

* BBIXOJl 32 paMKH Y4eOHOTO MpeaMeTa W OCYIIECTBICHUE IIeTICHANPaBICHHOTO MOUCKA
BO3MOYKHOCTEH JJII IMIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

*  BBICTpPaWBAaHHME WHIWBHUIYaTbHOW 00pa30BaTEILHON TPAEKTOPUH, C YIETOM OTpaHHUCHUS
CO CTOPOHBI JAPYTHX YIACTHUKOB U PECYPCHBIC OTPaHUUYCHNS,

* YMEHHE MEHSTh U yJIePKUBATh pPa3HbIC MTO3UIINH B MIO3HABATEIILHON JIEATEIILHOCTH;

* yMEHHE MOHHMMAaTh U UCIOJIb30BaTh MaTeMaTUYECKUE CPEJICTBA HATJSIHOCTH (PUCYHKH,
YEePTEkKH, CXEMBI U JIp.) AJIs WIUTFOCTPALMU, MHTEPIIPETAIH, apTyMEHTALlUH;

* yYMEHHE BBIJBUraThb THUIIOTE3bl TMpPH PpEIIEHUH Y4eOHbIX 3a7ad M T[OHUMAaHUA
HEOOXO/IMMOCTH UX MPOBEPKH;

* [IOHMMaHHE CYIIHOCTH aJrOPUTMHUYECKUX NPEINHUCAHUI W yMEHHUs [EHCTBOBaTh B
COOTBETCTBUH C MPEAJI0KEHHBIM aJITOPUTMOM;



CIIOCOOHOCTH IJIaHUPOBATH U OCYLICCTBIIATL ACATCIbHOCTD, HAIIPABJICHHYIO Ha PCUHICHUC
3aaa4 UCCI€A0BATCIbCKOTIO XapaKTepa.

Kommynuxamuenwie YY/I:

pa3sBUTHE CIIOCOOHOCTH OCYLIECTBIIATH JIEJI0BYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH,
TaKk M CO B3pOCIBIMM (Kak BHYTpU OOpa30BaTEJbHOM OpraHu3alMM, Tak U 3a €€
npefenamu), IM0oAOUpaTh MapTHEPOB I JEJIOBOM KOMMYHMKALIUM MCXOIS U3
COO00paXEHUI pe3ysIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMITATUH;

IpPU OCYILIECTBJIEHUU TPYNIOBON pabOThl OBITh KaK PYKOBOJIUTENEM, TaK U UJIEHOM
KOMaH/bl B pa3HbIX poOJsX (TeHeparop uIel, KpUTUK, UCIIOIHMUTEIb, BBICTYIAOLIUM,
9KCTEPT U T.1.);

KOOPJAMHUPOBAaHHE W BBINOJHEHHE PAaOOTHI B YCIOBHUSX PEAJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BEpHYTOE, JIOTMYHOE M TOYHOE WM3JI0KEHHE CBOEH TOUKHU 3PEHUS C HUCIOJIb30BAHHEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPE/ICTB;

pacrio3HaBaHue KOH(IMKTOTEHHBIX CHUTYalld M TpEeNOTBpalleHHue KOH(IUKTOB 10 HX
aKTUBHOHN (ha3bl, BHICTpAaUBaHME JI€JIOBOW W 00pa30BaTEeIbHOM KOMMYHUKAIUU, U30eras
JIMYHOCTHBIX OLEHOYHBIX CYXICHUH.

Moayab «Aaredpa n HayaJia MATEMaTHYECKOT0 aHAJIU32)

Buinycknuk nayuumca:

OCO3HABaTh 3HAYEHHE MATEMAaTHYECKOW HAyKW U PELICHUS 3a]ad, BO3HUKAIOUIUX B
TCOpPHUU W B IHNPAKTUKE, MHUPOTY U B TO KC BpCMsA OI'PAaHUYCHHOCTL IPHUMCHCHUSA
MaTeMaTU4YeCKUX METOJ0B K aHAJIN3Yy U MCCIIEJOBAHUIO IIPOLIECCOB U SBICHUHN B IIPUPOJIE
1 OOIIECTBE;

Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE XapaKTEpU30BATH KPacoTy U
COBEPLICHCTBO OKPYXKAIOLIET0 MUPa U IPOU3BEACHUIN UCKYCCTBA;

O0CO3HAaBaTh 3HAYCHHUEC MPAKTUKHU W BOIIPOCOB, BOZHUKAIOIIHUX B camoit MaTE€MaTHuKE, OJIsd
q)OpMI/IPOBaHI/ISI " Pa3sBUTHA MaTeMaTHYEeCKOH HAaYKH; UCTOPHIO pa3BUTUA MMOHATHA YHCJIA,
CO3J1aHUsI MaTEMAaTUYECKOTO aHAJIN3a;

OCO3HaBaTh 3HAYEHUE WJEH, METONOB M pPE3yJbTaTOB anreOpsl M MaTeMaTH4YEeCKOIro
aHaju3a JUIs IOCTPOCHMSI MOJEINIEH peabHbIX MPOLECCOB U CUTYallli; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKM MAaT€MAaTHUYECKUX PACCYKIEHUH, UX NPUMEHUMOCTbh BO BCEX
00JacTsIX 4eI0BeueCKOM 1eITeIbHOCTH;

NOHUMAaTh pa3inyue TpeOOBaHUH, MPEIbABISEMBIX K JOKa3aTelbCTBAM B MaTEMaTHKeE,
€CTECTBEHHBIX, COLUAIbHO—KOHOMUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;
pa3BuUBATL MPEACTABICHHUE O BEPOATHOCTHOM XapaKTECpE pas3jndyHbIX MPOUCCCOB H
3aKOHOMEPHOCTEN OKPY’KAIOIIETr0 MUPA;

HCIIOJIB30BATH OCHOBHBIC MCTOJAbI A0KA3aTCJIbCTBA, IIPOBOJUTHL JOKA3aTCIBCTBO U
BBITIOJIHATH OIIPOBEPIKCHUC,

IIPUMEHATH OCHOBHBIE METO/bI PEILICHUS MAaTEMAaTUUECKUX 3aad;

IIPUMEHATh IMPOCTEUIINE IPOrpPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEILIEHUN MAaTEMaTUYECKUX 3aay;

IMMOJIB30BAaThCA NPHUKIAJHBIMU IIpOorpaMMaMu U IIporpaMmMamMu CUMBOJIBHBIX BBIUMCIICHUH
JUISL UCCIIEIOBAHMSI MaTEMAaTHYECKUX OOBEKTOB;

HMETBH IIPEICTABICHUE O BKJIAJE BBIIAIOLINXCSA MATEMAaTUKOB B PA3BUTHE HAYKH;
IMOHUMATh POJIb MATCMATUKHU B pa3BUTUU POCCI/II/I;



CBOOOTHO ONIEpUPOBATH MOHATHIMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPAaBHEHUS
Y HEPABCHCTBA, YPABHEHHME, ABIIAIOIIEECS CICACTBHEM IPYrOro YpaBHCHMs, YPaBHCHMS,
pPaBHOCUJIbHBIE HA MHOXECTBE, PAaBHOCUJIbHBIE IIPE0OPA30BaHNUsl ypaBHEHUM;

pelaTe pa3Hble BUAbl YPABHEHUIN U HEPABEHCTB U UX CHCTEM;

OBJIQIETh OCHOBHBIMH THIIAMU [OKa3aTEJIbHbIX, JOrAapUPMHUUECKUX YpAaBHECHUH U
HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIICHUH U NPUMEHATh MX IPU PELICHUU
3a/1ad4;

IIOHUMAaTh CMBICII TEOPEM O DPABHOCWIBHBIX M HEPABHOCWJIBHBIX IpPeoOpa3oBaHUIX
YPaBHEHHH U yMEThb UX JOKa3bIBaTh;

BJIAJICTh METOJIAMH PEIICHUs ypaBHEHUH, HEPABEHCTB U HUX CHCTEM, YMETb BHIOHMpATh
METOJ1 PeleHUs U 000CHOBHIBATh CBOM BHIOOD;

UCIOJIb30BaTh METOJ MHTEPBAIOB Ui PELICHHUS HEPABEHCTB, B TOM 4HCIE IPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl UPPALIIOHAJIbHBIE BBIPAYKEHMS,;

pemaTh anredpanveckue ypaBHEHHS W HEPAaBEHCTBA M HMX CHCTEMBI C HapaMeTpamu
areOpanyeckuM U rpauueckuM MeTOJaMu;

CBOOOJTHO MCIIONIB30BATh TOKICCTBEHHBIE MPEe0Opa30BaHUs NPU PELICHUH YPAaBHEHHHA U
CHUCTEM ypaBHEHUMH;

BJIaJICTh OHATUAMM TOKa3aTeabHast QYHKLNSA, SKCIIOHEHTA; CTPOUTh UX I'paMKU U YMETh
OPUMEHSATh CBOMCTBA MOKa3aTeIbHOM (QYHKIIMM IIPU PELICHUH 3a/1a4;

BJIQ/IETh MTOHATHEM JIorapupMuuecKasi yHKIHMsI; CTPOUTH €€ rpauK U yMeTh IPUMEHSITh
CBO¥iCTBA JIoTapu(PMUIECKON PYHKIIUH ITPH PEIICHUN 3a7ay;

HOPUMEHSTh [IPU PELICHUH 33a4 peodpazoBaHus rpaduKoB QYHKIUI;

CTPOUTH T'paUKH U IPUMEHSThH K PELICHUIO 33/1ay, B TOM YHCJIE C TapaMeTPOM;

BJIAJICTh MMOHATUAMU NepBOOOpa3Hast (QyHKIMsL, ONIPeIeIEHHbIH HHTErpal;

npuMeHsTh Teopemy HeroTona—JIeliOHuma u ee ciieIcTBUs 17151 PEIICHUs 3a/a4;

BJIa/IETh OCHOBHBIMU MOHATUSMU KOMOWHATOPUKH U YMETh UX NPUMEHSTH NIPU PELIEHUH

3a/1ay;
UMETh MpeJICTaBICHUE 00 OCHOBaX TEOPUH BEPOSATHOCTEH;

ONEepUPOBATH MOHATHUAMHU: YACTOTa M BEPOSATHOCTb COOBITHS, CyMMa U IPOU3BEICHHE
BEPOSITHOCTEH, BBIYMCIIATH BEPOSATHOCTH COOBITUI Ha OCHOBE MOJICYETA YUCIIAa UCXOJI0B;
OTIEPHPOBATH OCHOBHBIMH OIHMCATENIHBIMU XapaKTEPUCTHKAMH YHCIIOBOTO Habopa,
MOHSATHEM TeHEpaJIbHasi COBOKYITHOCTh U BBIOOPKOM U3 HEe;

UMEThb MpPEJCTAaBICHUE O MJAMCKPETHBIX M HENPEPBIBHBIX CIy4YalHbIX BEJIWYMHAX U
pacripesielIeHUsIX, O HE3aBUCUMOCTH CIIy4aiiHbIX BEJIMYUH;

UMETh MPECTABIICHHE O MATEMaTHYECKOM OKUIaHUU U JUCIIEPCUU CITyJaiHbBIX BEIINYHH;
UMETh MPEICTABIICHHE O COBMECTHBIX PACIIPENICICHUSIX CITyUaifHbIX BEJIHUHH;

NOHUMaTh CYThb 3aKOHAa OOJBIIMX YHCEI M BBIOOPOYHOTO METOAA H3MEpPEHHS
BEPOSITHOCTEM;

UMETh TPEJICTABICHHE O HOPMAJIBHOM paCTpeielieHHH H TMpUMepax HOPMAIBHO
pacripeieIeHHbIX CITy9ailHBIX BEJTUYNH;

UMETb MPEJCTABICHNUE O KOPPEISAINH CITy4aliHbIX BEJTHYNH;

pelaTh pa3Hble 3a/1a4i MOBBIIIEHHON TPYJHOCTH;

aHaAJTM3UPOBaTh YCJIOBUE 3a/lauM, BBIOMpATh ONTHUMAIBHBIM METOJ pEIIeHUs 3a/JauH,
paccMaTpuBasi pa3iIMyHbIe METO/IBI;

CTPOHUTh MOJIENIb PEIICHHUS 3aJa4d, IPOBOJHUTH JOKa3aTelbHBIC PACCYKICHUS IPH
pEeLICHUH 3aJIauH;

pemate 3amaud, TpeOyroue mepedopa BapUaHTOB, MPOBEPKH YCIOBHM, BbIOOpa
ONTUMAJIBHOTO PE3Y/bTaTa;

aHaAJTM3UPOBATh M HHTEPIIPETUPOBATH MOTYUYEHHBIE PELICHHUS B KOHTEKCTE YCIOBUS 33/1auH,
BBIOMPATH PEIICHUs], He IPOTUBOPEYALINE KOHTEKCTY;



NEPeBOIUTH MPHU PELICHUHU 3a1aud MH(POPMAIUIO U3 OJHOW (OPMBI 3alKCH B APYTYIO,
UCIOJIb3Ys IPU HEOOXOIUMOCTH CXEMBI, TaOJIMLIbIL, TpapUKH, TUArPAMMBI.

BblnyCKHllK noJiydum 603MONCHOCMb HAYUUMbCA?

pa3BUTh MPEJCTABICHUE O YHCIE U UHCIOBBIX CHUCTEMAaX OT HaTypPaJbHBIX J10
JIeMCTBUTEINIBHBIX YUCEI; O POJIM BBIYMCICHUN B 4EIOBEYECKOH NMPaKTHKE;

CBOOO/THO BBITIOJIHATH TOKAECCTBEHHBIE TPEO0OPA30BAHUS JIOTAPU(PMUIECKIX U CTETIEHHBIX
BBIPAXKEHUI;

CBOOOJHO OMpeAessTh TUN M BBIOMPATh METOJ pEUICHHS IOKa3aTeNbHBIX H
JOrapu(MHUUECKUX YpaBHEHHH M HEPABEHCTB, HPPALMOHAIBHBIX YpaBHEHUH W
HEPABEHCTB, UX CUCTEM;

CBOOOJTHO peuIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUIA;

pelaTb OCHOBHBIE TUIIbI YPAaBHEHUI U HEPABEHCTB C MapaMeTpaMu;

OIIEpUPOBATH MOHATHEM NIEPBOOOPA3HON DYHKIMM JUI pEeLIeHUs 3a/ay;

OBJIQJICTh OCHOBHBIMH CBeZeHMAMU 00 wuHTerpasie Hprorona—JleliOnnma wu  ero
IPOCTEHIINX NPUMEHEHUSX;

YMETb BBIIIOJIHATH NPUOJIMKEHHBIE BbIUUCICHUS (METOABI pELIEHUS YpaBHEHUH,
BBIUMCJIEHHSI OIIPEJIETICHHOIO UHTErpasa);

YMETh NPUMEHSATh NPUIIOKEHUE ITPOU3BOJIHON U ONPEENICHHOI0 UHTErpajia K PelCHHIO
3a/1a4 €CTECTBO3HAHUS;

UMEThb NPEACTAaBICHHE O CTATUCTUYECKUX THUIOTe3aX M IPOBEPKE CTATUCTHUYECKON
TUIIOTE3bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

MMETH NPEICTABICHNE O KOAUPOBAHUH, IBONYHOH 3aIIUCH, JBOMYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMHM TMOHATUSMU TeopuH rpados (rpad, BepimnHa, peOpo, CTENEHb
BEpILUHBI, TyTh B rpade) u yMeTb NPUMEHSTh UX MPU PELICHUH 3a/1a4;

UMETh MPEJCTABIIEHUE O JEPEBbIX U YMETh IPUMEHATh IPU PEIICHUH 3a]1ay;

BJIA/IETh TIOHATHUEM CBSA3HOCTh U YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH IIPU PEILIEHUN
3az1ay;

YMETh OCYILLECTBIATH IyTH 10 pedpam, 00X0/1bl pedep U BepIIMH rpada;

UMEThb TPEJCTAaBICHUE O BHIOOPOUYHOM KOIDPUIIMEHTE KOPPENIAIMH € JIMHEHHOU
perpeccuy;

UMETh TPEACTABIEHUE O CTAaTHUCTUYECKUX THUIOTe3aX M MPOBEPKE CTAaTHCTUYECKOU
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

UMETH NPEICTABIEHUE O CBA3M SMIIMPUUECKUX U TEOPETUUYECKUX PACIIPEIECIICHUI;

MMETH NPECTABIEHNE O KOJUPOBAHUH, IBONYHON 3aIIMCH, JBOMYHOM JIEPEBE;

BJIQ/IETh IOHSTHEM CBS3HOCTh U YMETh IPUMEHSITh KOMIIOHEHTHI CBSI3HOCTU MPH PEILICHUN
3az1ad.

Hcnonvzoeamov npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0esAmelbHOCHmU U
NOBCEOHEBH O JHCUZHU 0N

J0Ka3aTCJIbHBIX paCCY)K}IeHI/Iﬁ B CUTyalusax HOBCG}IH@BHOI\/’I KHU3HU, ITPU PCUHICHUHA 3a1a4
W3 IPYTrUX MPEeIMETOB;

COCTaBIICHUS U PEIICHUS YPaBHEHUI, HEPABEHCTB, MX CHCTEM MPH PEIICHUH 33729 APYTUX
y4eOHBIX TIPEIMETOB;



BBITIOJIHEHHUSI OIICHKH MPaBIONONO00US pE3yNbTaTOB, IOJYYaeMbIX IMPH PELICHUU
pa3IMYHbIX YpaBHEHHI, HEPAaBEHCTB U UX CHCTEM IpPHU PEHICHUU 3a]ayd APYTUX YU4eOHBIX
IIPEIMETOB;

COCTABJICHUS M PEIICHUS] YPAaBHEHUW M HEPABEHCTB C MMapaMeTpaMu IpPH PELICHUH 3a/1a4
JIPYTUX y4eOHBIX MPEIMETOB;

MCIIOJIb30BaHUs IPOrPAMMHBIX CPEICTB IIPU PELIEHUH OTIENbHBIX KIACCOB YPaBHEHUN U
HEPABEHCTB;

3aliCH, CpPAaBHEHMS, OKPYIVICHMS UYMCIIOBBIX JIaHHBIX pEAJIbHBIX BEJIMYMH C
HCIIO0JIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHNUS;

orpenesieHus o rpadukaM U UCIOJIb30BaHMs TPU PELICHUs TPUKIIAJIHBIX 3a7a4 CBOWCTB
peaJbHBIX MPOIECCOB M 3aBHUCUMOCTEH (HauOoNbIIME W HAUMEHbIIWE 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHusl M YyObIBaHMS (PYHKIMH, MPOMEXKYTKH 3HAKOINOCTOSHCTBA,
ACUMITOTHI, TOUKH Meperuda, Mepuoj u T.11.);

onpezeneHus 1no rpadgukamMm MpPOCTEHIINX XapaKTEPUCTHK MEPHOJUUYECKUX MPOILIECCOB B
OHOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.);
WHTEPIPETUPOBAHUSI CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOW CUTyaluu;
pellieHus] MPUKIAAHBIX 3a7ad U3 OHOJOruH, (U3UKH, XUMHUHU, SKOHOMUKH U APYTUX
IIPEMETOB, CBSI3aHHBIX c nccae0BaHuEM XapaKTEPUCTUK MIPOLIECCOB;
MHTEPIPETUPOBAHUS ITOTYYEHHBIX PE3YJIbTATOB;

MPAKTUYECKUX pacueToB Mo ¢opMmylaM, C HCIOJIb30BaHUEM IPU HEOOXOJUMOCTU
CIIPaBOYHBIX MAaTE€pUaAJIOB, KaJbKYIATOPa, KOMIIBIOTEPA;

MOCTPOEHHUS U UCCIIEOBAHMSI IPOCTEUIINX MATEMAaTUYECKUX MOJEIIEH;

BBIYMCIICHHSI WJIM OIICHUBAHUS BEPOATHOCTH COOBITHI B PEANBHOM KHU3HH;

BBIOOpA MOAXOSIIETO METO/IA IPEACTABICHHS M 00paObOTKH TaHHBIX;

ONMCAHUS U UCCIIEJOBAHUS C TOMOUIbIO N3y4aeMBbIX OHATUH PEalIbHbIX 3aBUCUMOCTEH;
MHTEPNPETALUN PE3YIbTATOB PEIICHUA 3aad ¢ y4Ye€TOM OIPAHUYEHHM, CBSI3aHHBIX C
pealbHBIMHU CBOMCTBaMU pacCMaTPUBAEMBIX IIPOLIECCOB U SABJICHUI;

pelIeHNs T€OMETPUUYECKUX, GU3NUECKUX, IKOHOMUYECKUX U JPYTUX MPHUKIAIHBIX 33/a4,
B TOM YHCJIE C UCIOJIb30BaHUEM IPU HEOOXOTUMOCTH CIIPABOYHBIX MaTE€PHUAJIOB.

Monyab «I'eomerpus»

Buvinycknuk nayuumcea:

IIOHUMAaTh 3HAYEHUE TE€OMETPUM I PELICHUs 3a]ad, BO3HHMKAIOIIUX B TEOPUHU U B
IIPaKTHUKE; NIMPOTY NPHUMEHEHHUS T€OMETPUUYECKUX 3HAHUHU K aHAIU3Y U HCCIEA0BAHUIO
peanbHbIX MPEIMETOB U SBJICHUN B IPUPOJE U OOIECTBE;

IIOHUMAaTh 3HAYEHUE IPAKTHKKA M BOIPOCOB, BO3HUKAKOIIUX B CaMOW TI€OMETpHUH, IS
(bopMUpPOBaHUS U PA3BUTHS T€OMETPUHU KaK MaTEMaTHUECKON HAYKU;

UMETh IPEACTABICHUS O BO3MOKHOCTU I'€OMETPUM JUIsl OIMCAHUSA CBOMCTB peajbHBIX
IIPEAMETOB M UX B3aUMHOT'O PACIIOJIOKEHHS;

OCO3HaBaTh POJIb AKCHOMATUKHU B T€OMETPHUU; BO3MOKHOCTB IIOCTPOCHUS TEOMETPUYECKUX
TEOpPH Ha aKCMOMATHUYECKOW OCHOBE; 3HaU€HHE aKCHOMATHKH IS JpYyrux oOlnacTteit
3HAHWS U I IPAKTHKHY;

pasnuyath TpeOOBaHUs, NMPEABABISEMbIE K J0OKa3aTelbCTBaM B TI'€OMETpHUH, aireodpe,
€CTECTBEHHBIX, COLUAIbHO—KOHOMUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;
BIAJETh TE€OMETPUYECKMMM TOHATHSAMH IIPM PEIIEHHH 337a4 W I[POBEICHUU
MaTEeMaTUYECKUX PacCyKICHNN;

CaMOCTOSITENIEHO (DOPMYyITUpPOBATh ONpEAETICHUS T'€OMETPHUECKUX (uryp, BbIIBUTATH
THIIOTE3BI O HOBBIX CBOMCTBAX M MPHU3HAKAX FT€OMETPUUECKUX (PUTYp 1 00OCHOBBIBATH UIIH
ornpoBepraTb MxX, 0000IIATh MM KOHKPETHU3UPOBAaTh pE3yJbTaThl Ha HOBBIX Kiaccax



¢uryp, mpoBOAUTH B HECIOXHBIX CIydasX KiacCH(UKauuio (GUIyp MO pa3IUYHBIM
OCHOBaHMSAM;

UCCIIEIOBATh YEPTEXH, BKIIOYasi KOMOMHALMU (UTYp, U3BJIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(GOPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

pemath 3aJaud T€OMETPHUYECKOrO COJEp)KaHHs, B TOM YHCJIE B CHUTYalUsaX, KOrJa
ITOPUTM PEIICHHsS HE CIIEAYET SIBHO U3 YCIIOBHSI, BBIIOIHATH HEOOXOJMMBIE JIJIS1 PELICHHUS
3aJ]auyl JJOIIOJHUTEIbHbBIE TOCTPOCHMSI, UCCIIEJ0BATh BOZMOKHOCTh IPUMEHEHHSI TEOPEM U
dbopmyI Ui pereHus 3aaay;

yMeTh (POPMYJIMPOBATh U JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHNUS;

BJIAJICTh MTOHATUSAMHU BEKTOPBI U UX KOOPAUHATHI;

YMETb BBIIOJHATH OIIEpallK Ha/l BEKTOpaMH;

UCIIOJIb30BaTh CKaJIIPHOE MIPOU3BECHUE BEKTOPOB IIPU PELICHUH 3a/1a4;

IPUMEHATh ypaBHEHUE IJIOCKOCTH, (GOPMYIy PACCTOSHUS MEXAY TOUYKAMH, ypaBHEHHE
cdepsl IpU pellIeHUH 3aj1ay;

IPUMEHSATh BEKTOPBI U METO/I KOOPAMHAT B IPOCTPAHCTBE IPU PELICHUU 3a/1a4;

BJIaJICTh OHATHAMM TeJa BpalleHus (IMIMHIDP, KOHYC, HIap U cdepa), UX CeYeHUs U yMeThb
HOPUMEHSATh UX MIPU PELICHUHU 3a7a4;

BJIAJICTh MOHATHAMHU KacaTeJbHBIC MPSMBIC W TUIOCKOCTH M YMEThb NMPHUMEHSATh U3 IpHU
pelIeHNH 3a1a4;

UMETh NPECTABICHUS O BIMCAHHBIX U ONUCAHHBIX cepax U yMETb IPUMEHATh UX IpU
pELIeHUHN 3a/]a4;

BJIAJICTh MOHATUSAMHU 00beM, 00BEMBI MHOTOTPAHHUKOB, TEJ BPAILCHHUS U TPUMEHSTh UX
IpY PEUICHNH 33/1a4;

UMETh NPEACTaBICHHE O pa3BepTKe LWIMHIApPA M KOHYCa, IUIOMIAJM IOBEPXHOCTU
IIMHIPA U KOHYCA, YMETh IPUMEHSTh UX IIPU PEIICHUH 3a/1a4;

UMETb MPEJCTAaBICHHE O TUIOIAAHN c(hepbl U YMETh MPUMEHSTh €r0 MPH PeLICHUH 3ajay;
YMETh pelIaTh 337a4i Ha KOMOMHAIIMY MHOTOI'PaHHUKOB U T€J BpallleHHs;

UMETb MpeICTaBIeHUE O IOJOOMH B TPOCTPAHCTBE M YMETh pellaTh 3a7auil Ha OTHOILIEHHE
00BEMOB 1 IJIOIA/ICH MOBEPXHOCTEN MOTOOHBIX (QUTYD.

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

IMPUMEHSTH [P pELICHNH 3a]a4 (OpMyITy pacCTOSTHUS OT TOYKHU J0 IUIOCKOCTH;

BJIAJICTh Pa3sHBIMHU CIIOCOOAMU 3a/1aHUSI YPaBHEHUS NMPSMON M yMETh NMPUMEHSATh UX IMPH
peleHnn 3a1ad;

HaxOJIUTh PACCTOSHUE MEXKIY CKPEIUMBAIOIIMMHUCS IPSMBIMU, 33JaHHBIMU B CUCTEME
KOOPJIMHAT;

IIPUMEHSATH TP PELIECHUU 3a7a4 U JO0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METOJ
KOOPJIMHAT;

MMETh TPEJCTABICHUE O JBI)KECHHUAX B IPOCTPAHCTBE: IAapajuIeIbHOM IEpEHOCE,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, LEHTPAJIbHOW CHMMETPUH, IIOBOPOTE
OTHOCHUTEJIBHO MIPSIMOI, BAHTOBOW CUMMETPHUH, YMETh IIPUMEHSATD UX IIPU PELICHUH 33/]1a4;
UMETh MPEJCTABIECHUS O MPeoOpa30BaHUU MOI00US, TOMOTETUH U YMETh MPUMEHATh UX
IIPY PELICHNN 33/]a4;

MMETH MPECTABICHUE O HUJIUHAPUYECKMX U KOHNYECKUX CEYEHUSX;

UMETh NPEACTaBICHUE O Kacaroumxcs chepax U KOMOMHALMU TeN BPALICHUS U YMETh
IIPUMEHSATH UX IIPYU PEUICHUU 3a/1a4;

HaXoAuTh OOBEM MapajulefienuIeaa M TeTpadpa, 3aJaHHbIX KOOPAMHATAMHU CBOHUX
BEpILNH;



e UMETh TMpEACTaBIeHHE 00 akcuoMax o0bema, MNPUMEHITh (QopMyIsl 00HEMOB
NPSMOYTOJIBHOTO TapajuieNienuIeia, TPU3Mbl U THPAMUJIBI, TETpadapa MPH PEIICHHH
3ajay;

® [PUMEHSTH TEOPEMBI 00 OTHOIIEHUSX 00bEMOB IIPU PEIICHUU 3aa4;

® [PUMEHSTh HHTErpal Jisi BBIYUCICHUS OOBEMOB WM TIOBEPXHOCTEH TN BpAIlCHUS,
BBIYUCIICHHSI IJIOMIAIU chepruecKoro mosca 1 oobemMa mapoBoro Cios;

® yMeTh PUMEHSTH (POPMYITBI 0OBEMOB MPH PEIICHUH 33]1a4;

e yMeTh pelIaTh 33Ja4M Ha TNIOCKOCTH METOJJaMH CTEPEOMETPHUH.

Hcnonvzoeamv npuobpemeHnHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmelbHOCHmU U
NOBCEOHEBHOIL HCUZHU ONLA:
e ONMCaHUS peasibHBIX CUTYalMH Ha SI3bIKE [EOMETPHH;
® pelIeHUs NPAKTHYECKHUX 3a/1ay, CBS3aHHBIX C HaXOXJIEHUEM I€OMETPUYECKHX BEIUYUH
(ucronb3ys pU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA);
® [IOCTPOCHUIl TE€OMETPUYECKMMH HMHCTpYMEHTaMu (JIMHEHKA, YTOJbHUK, LHMPKYJIb,
TPaHCIIOPTHP);
® COCTaBJIEHUS C MHCIIOJb30BAaHMEM CBOWCTB T€OMETPUUYECKMX (UIYp MaTeMaTHYECKUX
MoJieJIeH 1J1s pellieHus 3a/1a4 IPAKTUUECKOI 0 XapaKTepa U 3a/1a4 U3 CMEXHBIX JUCLUILINH,
MCCJIEIOBAHMSI TTOTYYEHHBIX MOJIEJICH U UHTEpIpETallK pe3yJibTaTa.

Conep:xanue yueOHOT0 npeaMera
MaTeMaTHKA

11 kace
Mopayab «Ajredpa u HayajIa MATEeMATHYECKOT0 AHAJIU32)

I'nasa 1: Iloka3aTenbHas u Jorapupmuueckas QyHKIUHH
CreneHb ¢ TPOU3BOJBHBIM JEHCTBUTEIBHBIM MOKa3zaresneM. [lokazarenbHas (QyHKLHS.
[Toka3arensHble ypaBHeHus. IlokasarenbHble HepaBeHcTBa.  Jlorapupm u ero cBoiicTBa.
Jlorapugmuueckas ¢pyHKIMs U ee cBoiicTBa. Jlorapudgmuueckue ypasHenus. Jlorapudpmudeckue
HepaBeHCTBA. [Ipon3BoHbBIE TOKA3aTENbHOM U JJoTapu(PMUUECKON (YHKIUH.

I'masa 2: UHTErpaJ u ero npuMeHeHmne
[TepBooOpaznas. IlpaBuna HaxoxaeHus nepBooOpa3Hoi. [lnomane KpUBOIMHEWHONW TpaIeIH.
OnpenenéHublil UHTErpaji. Beruncienue o0beMOB Tel.

I'masa 3: Dnementbl koMOMHaTOpHKH. BuHOM Hbl0TOHA
Metox matematnueckoil muaykiuu. IlepecranoBku. Pazmemenus. Coueranust (KOMOMHALINN).
bunom HeroTona.

I'maBa 4: J1eMeHTHI TEOPUHU BEPOSITHOCTEH
Oneparyu HaJ COOBITUSIME. 3aBUCHMBbIE M He3aBUCHMBbIe coObITHs. Cxema beprymu. Ciyuaiinbie

BCJIIMYMHBI U UX XaPaAKTCPUCTUKHU

IloBTOpEHUE



11 kaace
Monayab «I'eomeTpusi»

I'naBa 1. KoopauHatbl 1 BEKTOPbI B IPOCTPAHCTBE
JlexapToBbl KOOpJMHATHI B MpOCTpaHcTBe. BekTophl B mpoctpancTBe. CI0KEHUE U BBIUUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ncio. ['omorerns. CkansipHOE IPOU3BEIECHUE BEKTOPOB.
['eomeTprueckoe MECTO TOUEK IPOCTPAHCTBA. Y PaBHEHHUE INIOCKOCTH. YeThIpEXMEPHBIH KYO.

I'naBa 2. Tena Bpaiuenust
Humuaap. KomOunamu numuaapa u npusMbel. Konyc. Yceu€nnsiii konyc. KomOuHamu konyca
u mupamuel. Chepa u map. YpaBaenue chepsl. Bzanmaoe pacmonoxenue cepsl i IIIOCKOCTH.
MHororpaHHuKM, BIHCAaHHbIE B c@epy. MHOrorpaHHUKH, OMNKMCAHHBIE OKOJO Cdepshl.
KomOunammu nunuHpa u chepsl, KoHyca u chepsl.

I'naBa 3. O0bémbl Teu1. [Llnomansb cpepnl
O06bém Tena. @opMyIibl 1715 BEIYUCICHUS 00bEMa pu3Mbl. DOPMYIIBI sl BBIYUCICHUS 00BbEMOB
MUpaMHIBI B yCceu€HHON mupaMuael. O0bEMBI Ten Bpamienus. [Inomane ceprl. OnpeneneHue
MHHKOBCKOTO.

HTorosoe noBropenue Kypca reomerpum 10—11 xiaccos

AKCHOMEI CTCPCOMCTPHUU KN UX CIICACTBUA. Hapa.HJIGJII)HOCTI) IMPAMBIX, Hp?[MOfI U IINIOCKOCTH.
CkpemmBaromuecs npsMble. [lapamnenbHocTh muockocTeil. IleprneHauKyaspHOCTh NpPSAMOU U
wiockocT. Teopema o TpEX MNEpPHEHAUKYIsSpax. YTol MEXIy HpsSIMOH M IUIOCKOCTBIO.
JByrpannbiii yron. IlepneHIUMKYISpHOCTh MIOCKOCTeH. MHOTOTpaHHHUKH: MapajuieNenumnes,
npu3Ma, Oupamuja, IUIOWAAM MX MOBEpXHOcTeW. LWiMHAp, KOHYC W Iap, IUIOW@AAUd HX
noBepxHocTed. O0BEMBI Ten. BekTopsl B ipocTpancTBe. [leiicTBust Hax BekTopamu. CKansipHOe
IIPOU3BEICHNE BEKTOPOB. IIoBTOpEHNE Teopuy U penieHue 3aad 10 BCEMY KypCy F€OMETPHH.

TemaTnueckoe niIaHMpoBanue o Mmaremaruke 11 kiaacca

A.ﬂreﬁpa H HAYAJIAa MATEMATHYIECCKOI0 aHAaJ/JIn3a

Kos-Bo yacoB
Tema pa3zjaena, ypoka

I'nmasa 1: IOKA3ATEJIBHAS U JIOTAPUOMHNYECKAS | 25
O YHKIINU

CremeHb C TMPOU3BOJBHBIM JCHCTBUTEIHHBIM TIOKa3aTeleM. | 3
ITokazarenbHast GyHKIMS
Iloka3zaTenbHble ypaBHEHUS 3

[Toka3zarenpHBIC HEPABEHCTBA 3
Koumponvnaa paooma Nel Ilokazamenvnaa @yukyua. | 1
Ilokazamenvnvle ypasnenua u HepaseHcmea
Jlorapudm u ero cBoiicTa 2
Jlorapugmuueckas QyHKIUS 1 €€ CBONCTBA 3
Jlorapudmugeckne ypaBHEHUS 3
Jlorapugmuueckue HepaBeHCTBA 3
[TponsBoHbIE TOKA3aTENbHON U JIoraprupMUIecKon (QyHKIUI 3
Konmponsnaa paooma Ne2 Jlocapupmuueckaa ¢hynkyusa. | 1

Jlozapugpmuueckue ypasnenus u nepagencmea. Ilpouseoonsvie
NOKA3ameabHOU U 102apuhmuiecKoil pyHKyuil




I'maBa 2: UHTET'PAJI 1 EI'O IIPUMEHEHHME

[EEN
[EEN

ITepBooOpazHas

[TpaBuiia Hax0Xx1eHUs IEPBOOOPaA3HOI

[Tnomans kpuBoaMHENHHOM Tpaneunn. OnpeneneHHbld HHTerpal

Brrunciaenue o005EMOB Tell

Konumponvnas paboma Ne3 Humezpan u e2o npumenenue

R NN

I'maBa 3: 3JIEMEHTBI KOMBUHATOPUKH. BUHOM
HBIOTOHA

Meto MaTeMaTUYECKON MHIYKIIUU

IlepecranoBku. Pazmenienust

Coueranus (KOMOMHAIINN)

bunom Herotona

Konmpononaa paooma Ned Dnemenmvl KomoOunamopuxu.
bunom Herwomona

RPINWWw

I'nasa 4: DJIEMEHTBI TEOPMH BEPOSITHOCTEM

Ornepanuu HaJl COOBITHUSIMU

3aBUCHMBIE U HE3aBUCHUMBIE COOBITHS

Cxema bepnynnun

CnyqaﬁHHe BCIIMYHHBI 1 UX XaPAKTCPUCTHUKH

Konumponvnas paboma Ne5 Inemenmol meopuu eeposmuocmeit

RPWIN &AW

ITOBTOPEHHE

IIpomexyTounas padora KonrposbHnas padora 1 yac

I'eomeTpus

Tema pazaena, ypoka

KoJ1-Bo yacoB

I'maBa 1: KOOPAMHATBI M BEKTOPBI B ITPOCTPAHCTBE

w

JlexapToBBI KOOPAMHATHI TOUYKH B TPOCTPAHCTBE

BekTops! B IPOCTpaHCTBE

Cro)XeHne 1 BIUNTAaHHE BCKTOPOB

YMHOXKEHHE BCKTOpPA HA YHCJIO. I'omoTeTns

CkaJispHO€ TPOU3BEICHNE BEKTOPOB

Brruncienue YTJIOB MCKAY IMPAMBIMU

I'eomeTprueckoe MeCTO TOUYEK IPOCTPAHCTBA. Y paBHEHHUE
IJIOCKOCTH

NININDN RPN

Konmponvnaa paooma NelKoopounamel, 2eomempuueckue
npeoodpazoeanusn u 6eKmopvl 8 NPOCMpancmee

[EEN

I'nmaBa 2: TEJIA BPAIIIEHUSA

Humaap

KomOuHanmu mumHApa v IpU3MBI

Konyc

Y ceueHHBI KOHYC

KomOunHamm KoHyca 1 THpaMuJIbI

NINFLINEFIN




Konumponvnaa paooma Ne2 [ununop. Konyc. Yceuennwtii konyc. | 1
Komobunayuu wununopa, KoHyca u YCeYEeHHO20 KOHyca ¢
MHO202DAHHUKAMU

Cdepa u map. YpaBaenue chepsl

Bsaumnoe pac nosoxxenue chepbl U MIOCKOCTH

MHororpaHHuKy, BIMCAHHEIE B chepy

MHororpaHHiKH, ONUCAaHHBIE OKOJIO chephl

KomOunanmu mpummHapa u cdepsl, KOHyca U cepsl

Konumponvnaa paboma Ne3 Cehepa u wap. Ypaeuenue cehepot.
Kombunayuu wapa c mnozozpannukamu, yuiuHoOpom u KOHycom
I'maBa 3: OB bEMbI TEJL. IIVIOIIA/Ib COEPBI 12
O6bEM Tena. DopMyIIbl IS BBIYUCIECHUS 00beMa MPU3MBbI
@opMynbl AT BBIYUCICHHUS OOBEMOB MHUPAMUIBI M YCEUCHHOU
MTUPAMHU/IBI

Konumponvnas paboma Ne4d Qovemvl MHO20ZDAHHUKOG

OO6beMbl TeJ BpalleHHs

[Tnomans chepor

Konumponvnaa paboma Ne5 Oovemvr men epawienusn. Ilnowaon
cehepul

INOBTOPEHUE KYPCA TEOMETPHUMU 10-11 KJIACCOB 4

RPIWINININ(F-

N

w

R Ww(N[ -

IIpomexyTounas padora KonrposbHnas padora 1 uac

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

1)Marematuka. AnreOpa 1 Hayasia MaTeMaTHyeckoro aHanu3a 11 kiacc 6a30BbIi YpOBEHbD ,
VYueOnuk nox penaxmueit B.E.ITononbckoro A.I'.Mep3insk, [{.A.Homuposckuii,
B.b.Ilononcknii, M.C.Sxup

Honymeno MunuctepcrBoM npocsenienuss Pocculickon ®enepanuun

Mocksa «IIpocsemenuey, 2022

2)Maremaruka. ['eomerpus 11 kiacc 0a30BbIi ypoBeHb

VYuebnuk noxa penakuuent B.E.ITogonbckoro

A.I"'Mep3znsx, JI.A.Homuposckuii, B.b.Ilonounckuit, M.C.Sxup

Honymeno MwunucrepctBoM npocsemiennsi Poccuiickoin @enepannn Mocksa,
« IIpocsemenue», 2022



