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Pabouas nporpamma nmo marematuke 10 — 11 xiace
MOSICHUTEJIbHAS 3ANUCKA

PaGouas nmporpamma mo matemaruke 10 — 11 kmace cocraBieHa Ha OCHOBaHHH
CJIETYIOIIUX HOPMATHUBHO-TIPABOBBIX IOKYMEHTOB:

1.  ®enepampHoro 3akoHa Poccuiickoii ®Deneparuu "OO6 oOpasoBanwu B Poccuiickoit
Oenepanun” ot 29.12.2012 N 273-03 (pen. ot 31.12.2014).

2.  depeparbHOrO0 TOCYAAPCTBEHHOTO CTAaHIApTa CPEIHETO obmero obOpa3oBaHus,
YTBEP)KJICHHOTO TNMpHKa3oM MwuHucTepcTBa oOpazoBanus W Hayku Poccuiickoit denepamuu ot
17.05.2012 r. Ne 413.

3.  Ilpumepnas OCHOBHasi o0mieoOpa3oBaTenbHas MpOrpaMMa CpeAHero OOIIero
oOpa3oBaHusi 0/100peHa pemieHrueM ¢GeaepaTbHOr0 Y4eOHO-METOANYECKOTO OOBEAMHECHHS TIO
obmiemy oOpa3oBanuio (mpotokon ot § ampens 2015 r. Ne 1/15).

C yuerom:

1. OcHoBHOIi 0011€00pa30BaTENIbHON MpOrpaMMbl cpeaHero oomero obpazoanust MKOY
COLL Ne2 r. Ypxxyma KupoBckoii o6nactu ;

2. Maremaruka. COopHUK paboumx mnporpamm. 10-11 kmaccel: mocobue IS y4HTEICH
obmeobpaszopar. opranmzamuii / [coct. T.A. bypmucrpoBal. — 5-¢ m3n. — M.:
[Ipocsenienue, 2016.

3. IlpodeccuonanpHoro crangapra «llemaror (memarormueckas AeATEIbHOCTb B cdepe
JIOIIKOJIbHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeIHero odimero oopa3oBaHus)
(BocmuTaTenb, yuuTelnb )y, npukaz Muntpyna Poccun Ne544n ot 18 oktsi6ps 2013 r.

4. Ilpuxaza MunoOpnayku Poccum ot 31.12.2015 Ne 1578 «O BHeceHMM H3MEHEHHH B

@enepanbHblii  rocylapcTBEHHBIH — 00pa3oBaTeNbHBI  CTaHAApT CPEIHEro  OOIIEero

o0Opa3oBaHus, yTBEPKIACHHBIN prKa3oM MuHHCTEpCTBAa 00pa3oBanus U Hayku Poccuiickoii

®enepaunn ot 17 masgs 2012 roma Ne 413

[Tonoxenus o padoueit mporpamme ®I'OCOOO u COO.

6. YMK A.I'. MopakoBuu «Anredpa u Hadana aHanuza» 10, 11 kmacc. YMK JI.C. AtanacsiHa
I'eometpus 10-11 knacc

o1

MECTO ITPEJIMETA B YYEBHOM IIV/TAHE

VY4eOHbIi (00pa3zoBaTeNbHBIN) ITaH U U3y4eHHsI TpeaMeTa «MareMaTuka» OTBOAUT
Ha yriyonéHHoM ypoBHEe 7 yueOHbIX yacoB B Henenmo B 10—11 knace. Ha uzydenue anredpsl u
Hayall MAaTeMaTUYECKOTO aHalu3a OTBOIUTCS 4 y4eOHBIX Yaca JJis YriyOJI€HHOTO YPOBHSI,
Bcero 136 ypokoB B IoJl, Ha TeOMETPHIO - 2 yaca B HEZEI0, Bcero 68 yacos, 1 yac B Hezelto,
Bcero 34 Jaca B roja — CeuKypc.



Ilnanupyemble pe3ybTaThl 0CBOCHUS] 00y4AKIIMMUCH OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o0mero 00pa3zoBaHusi

1. [InanupyemMble TMYHOCTHBIE pe3ynbTaTbl ocBoeHuss OOII

JInuHocTHBIE pe3yJabTaThl B cepe OTHOLIEHHIT 00ydyaomuxcs K cede, K CBOeMY 3/10pPOBbIO,
K MO3HAHUIO ce0s:

— OpUCHTANHS 00YJAIOIINXCS Ha TOCTHIKEHUE IMTHOTO CUACThS, PeaTH3aIuio
MO3UTUBHBIX )KU3HEHHBIX MEPCIIEKTUB, MHULIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIPEIEICHUI0, CIIOCOOHOCTh CTaBUTh LIETTU U CTPOUTH
YKU3HEHHBIE IIJIaHbL;

— TOTOBHOCTH M CIIOCOOHOCTH 00€CIeYnTh ce0e U CBOUM OJTM3KHUM JIOCTONHYIO KU3Hb B
MPOLECCE CAMOCTOSTENBHOM, TBOPUYECKOW U OTBETCTBEHHOM JESATEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh 00OYYAOIIUXCSl K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTRBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTh BBIPA0aThIBATh COOCTBEHHYIO IMO3HIIUIO 110
OTHONICHHIO K OOIIECTBEHHO-TIOJTUTHYECKAM COOBITHSIM ITPOIILIOTO M HACTOSIIIETO HA OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEH U JOCTUKEHUI HAIlIel CTPaHBI;

— TOTOBHOCTH M CIIOCOOHOCTh 00YYaOIIUXCS K CAMOPA3BUTHUIO U CAMOBOCITUTAHHIO B
COOTBETCTBUU C 00IIEYETIOBEUECKIUMH LIEHHOCTSIMH U UJeallaMU TPaXkJIaHCKOTO O0IIeCTBa,
NOTPEOHOCTh B GU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHON
JESITEIIBHOCTBIO;

— MIPUHSATHE U pealTu3allus IIEHHOCTEH 3J0pOBOTO M O6€30macHOro oopas3a KHU3HU,
OepexHOe, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U
MICUXOJIOTHYECKOMY 3JI0POBBIO; — HEMPUATHE BPESIHBIX PUBBIYCK: KYPEHUSs, YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHKOB.

JInyHoCTHBIE pe3yabTaThl B cepe oTHOIIEHHH o0y4yaommxcest kK Poccnu kak K
Poaune (OTeuecTBy):

— poccuiickast UICHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM MIACHTUYHOCTHU B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K UCTOPUKO- KYJIbTYPHOU OOLTHOCTH
poccuiickoro Hapojaa u cyabbe Poccun, marpuoTu3M, TOTOBHOCTH K Cly>KeHHI0 OTE4ecTBy, €ro
3aIUTE;

— YBa)KE€HUE K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTH Niepes] PonuHoi, Toproctu 3a
CBOI1 Kpaii, cBOIO PosinHy, mpoluioe 1 HacTosIee MHOMOHALMOHAJILHOTO Hapoa Poccnn,
yBa)KEHHE K TOCY/IapCTBEHHBIM CUMBOJIaM (Tepo, drar, THMH);

— (¢opMHUPOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY SI3BIKY
Poccuiickoit @enepanuu, sIBISIOMIEMYCS OCHOBOW POCCUNCKON MIEHTUYHOCTH U IJIaBHBIM
(bakTOpoM HAIIMOHAIBHOI'O CAaMOOTPEEIICHNUS;

— BOCIIUTaHUE YBAXKEHUS K KYJIbTYpe, I3bIKaM, TPAJULUSAM 1 00bIYasiM HapOJI0B,
npoxkuBaromux B Poccuiickoit denepanum.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4alOIHUXCcs K 3aKOHY,
rOCY/1apCTBY H K I'Pa’KIAHCKOMY 00IIECTBY:

— I'pa’kAaHCTBCHHOCTD, I'PaAKAAHCKAA MO3UIIHUA dKTUBHOTO U OTBCTCTBCHHOI'O YJICHA
POCCHIICKOT0 00IIEeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIPaBa M 00SA3aHHOCTH,



YBKAIOILETO 3aKOH U MPABOIOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPaJAULIMOHHbIE
HAI[MOHAJILHBIC U O0IICUYEIIOBEYCCKUE TYMAHUCTHYECKUE U IEMOKPATHUECKUE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOW KU3HU;

— MPU3HAHKUE HEOTYYKAAEMOCTH OCHOBHBIX MPaB U CBOOO]I YEIIOBEKA, KOTOPHIE
MIPUHAJICIKAT KaXIOMY OT POXKIEHUS, TOTOBHOCTH K OCYIIIECTBICHHIO COOCTBECHHBIX IPaB U
cB00O0 03 HapyIIeHUs MpaB U CBOOOI APYTHUX JIUL, TOTOBHOCTh OTCTaNBaTh COOCTBEHHbIE
mpaBa U CBOOObI YETIOBEKA U IpaskJaHIMHA COTJIAaCHO OOLIEPU3HAHHBIM MPUHIIUIIAM U HOpMaM
MEKIYHapOAHOTO TpaBa U B cooTBeTcTBUU ¢ KoHncTuTynueir Poccuiickoit @eaepanuu, npaBoBast
U TIOJIUTHYECKAast TPaMOTHOCTb;

— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00IIECTBEHHON IPAKTHKU, OCHOBAHHOE Ha TUAJIOTe KYJIbTYP, & TAKXKE Pa3sIuIHbIX hopm
OOLIECTBEHHOI'O CO3HAHUSI, OCO3HAHHE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

— UHTEPUOPHU3AIIHUS [IEHHOCTEH IEMOKPATUH U COIUATBLHOM COMUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETryJIMPOBAaHUIO OTHOIICHHI B TPYIIIE WU COLUATBHON OpraHU3allNu;

— TOTOBHOCTH O0YYarOMIMXCs K KOHCTPYKTUBHOMY YYaCTHIO B IPUHITUU PELICHUM,
3aTparvMBaoIMX UX MpaBa U UHTEPECHI, B TOM YHCIIE B PA3IUYHBIX opMax OOIIECTBEHHON
caMOOpraHu3allii, CaMOYIPaBJICHHsI, OOIIECTBEHHO 3HAYUMOM e TEIIbHOCTH;

— IIPUBEPKCHHOCTH MICSIM WHTEPHAMOHAIN3MA, APY>KOBI, PABEHCTBA, B3aMMOITOMOIIU
HapOJI0B; BOCIIUTAHUE YBAXXKUTEIHHOTO OTHOIICHUS K HALIMOHAJILHOMY JJOCTOUHCTBY JIFOJIEH, UX
YyBCTBaM, PEIIUTUO3ZHBIM YOCKICHUSM;

— TOTOBHOCThH 00YYarOIINXCsl MPOTUBOCTOSTH UACOJIOTUU SKCTPEMU3MA, HAITMOHAIIN3MA,
KceHOo(oOUH; KOPPYNINUN; TUCKPUMHUHAIIUN MO COITMABHBIM, PETMTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETATUBHBIM COLUAIILHBIM SIBIICHUSM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4aI0IIMXCS ¢ OKPY/KAIOIIUMHA
JIIOIbMU.

— HPaBCTBEHHOE CO3HAHUE U MOBEJICHUE Ha OCHOBE YCBOEHHUS 00LIEUETI0BEUECKUX
HeHHOCTefI, TOJICPAHTHOT'O CO3HAHUA U TOBCACHUA B IOJIUKYJIBTYPHOM MUPE, TOTOBHOCTU U
CHOCOOHOCTH BECTH Auajor ¢ ApyruMu JroaAbMu, J0CTUTATh B HEM B3aMMOIIOHMMAHUS, HAXOJAUTh
06IHI/I€ oEJI U COTPYAHUYATD AJId UX DOCTHIKCHU A,

— IIPUHATHE TYMaHUCTHUYECKUX LIECHHOCTEHM, OCO3HAHHOE, YBAXXUTEIBHOE U
N00posKenaTeNbHOe OTHOILIEHHE K JPYTOMY YE€JIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTD K COTEPEKUBAHHIO U (POPMUPOBAHKE TTOZUTUBHOTO OTHOILEHHS K
JIOJSIM, B TOM YHCJIE K JINLIAM C OTPaHUYEHHBIMU BO3MOYKHOCTSMH 3/10pPOBbsl U MHBAJIN]IAM;
6epe)KH06, OTBE€TCTBEHHOC U KOMIIETCHTHOC OTHOLICHHE K q)HSquCKOMy " IICUXOJIOTUYCCKOMY
3JI0POBBIO IPYTHUX JIIO/IEH, YMEHUE OKa3bIBATh MEPBYIO MOMOIIb;

— (hopMHUpPOBAHKE BHIPAKEHHOHN B TOBEJCHUN HPABCTBEHHOM MO3UIIUH, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEIILHOMY BBIOOPY J00pa, HPaBCTBEHHOTO CO3HAHUS U TTOBEICHUS Ha
OCHOBE YCBOEHHSI O0II[eUeIOBEUECKUX IEHHOCTEeH U HPAaBCTBEHHBIX YyBCTB (UECTH, J0JITa,
CHPaBEAIUBOCTH, MUJIOCEPANS U IPYKETOOUS);

— pa3BUTHE KOMIIETEHIUI COTPYAHUUYECTBA CO CBEPCTHUKAMM, JETHMH MJIAALLIETO
BO3pPAacCTa, B3pOCIBIMU B 00pa30BaTeIbHOI, 00IIECTBEHHO MOJIE3HOH, yueOHO-
MCCIIEI0BATEIBCKOM, IPOCKTHON U IPYIMX BHJAX JCSATCIBHOCTH.

JIMYHOCTHBIE Pe3yJibTAaThl B c(hepe OTHOLIEHU I 00yYAIOIINXCS K OKPYKAKIIEMY
MHUPY, *KUBOH NMPUPOJIE, XYA0KeCTBEHHOH KYJIbTYpe:



— MHPOBO33pEHHUE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE JTOCTOBEPHOM
uH(pOopMaIel 0 MePEeIOBBIX JOCTIKCHUSIX M OTKPBITUSX MHUPOBOM U OTEYECTBCHHON HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO00pa3oBaHUIO, Ha
MPOTSKCHUH BCEH KHU3HU; CO3HATEIILHOE OTHOIICHHE K HEITPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCIICITHOM MPO(eCcCHOHATBHOM U OOLIECTBEHHON JCSITEILHOCTH;

— 9KOJIOTHYECKas KyJIbTypa, OepekKHOE OTHOIICHHUS K POTHOM 3eMJIe, IIPUPOTHBIM
OorarctBam Poccuu u Mupa; MOHUMAaHUE BIUSHUS COLMAIbHO-3KOHOMHYECKHX POIIECCOB Ha
COCTOSTHUE MPUPOTHON U COIUATBHOMN CPe/bl, OTBETCTBEHHOCTH 33 COCTOSIHHE MTPUPOTHBIX
PECYPCOB; YMEHHS ¥ HABBIKH PA3yMHOTO MPUPOJIONIOIH30BAHIS, HETEPIIUMOE OTHOIIIEHUE K
JEHCTBUSAM, IIPUHOCSIIUM BPE]] SKOJIOTHUH; TPHOOPETEHHUE ONBITA YKOJIOTO-HAPABICHHON
eI TEIILHOCTH,

— 3CTETUYECKOE OTHOLICHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPOHCTBY
COOCTBEHHOTO OBITA.

JInyHOCTHBIE pe3y/IbTaThl B chepe OTHOLIEHHIT 00y4alOIHXCH K ceMbe U
POAMTEJISIM, B TOM YHCJIe IOATOTOBKA K CeMeilHOM KU3HM:

— OTBETCTBEHHOE OTHOLIEHHUE K CO3/JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHATHUS
IICHHOCTEH CEMEITHOM KHU3HU,

— TOJIOKUTENbHBIN 00pa3 ceMbU, POAUTEILCTBA (OTIIOBCTBA U MATEPUHCTBA),
MHTEPUOPU3ALIMS TPAIULUOHHBIX CEMEHHBIX LIEHHOCTEM.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHS 00y4alOUIUXCH K TPyAy, B cdepe
COIHATIBHO-I)KOHOMUYECKUX OTHOIIIEHUIi:

— YBa)K€HHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOEH
COOCTBEHHOCTH,

— OCO3HaAHHBIN BRIOOP OynyIiei npodeccun Kak MmyTh U CIIOCO0 peanu3aiin
COOCTBEHHBIX )KH3HEHHBIX IIJIAaHOB;

— TOTOBHOCTH O0YYarOMIMXCs K TPYAOBOH MPOdECCUOHATBLHON AeSITEIbHOCTH KaK K
BO3MOXXHOCTH Y4acCTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX IPOOIIEM;

— OTPEOHOCTH TPYAUTHCS, YBAKECHHE K TPYY U JIOASAM TPY/a, TPYIOBBIM
JTOCTHKEHUSM, T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHUE K Pa3HBIM BUAAM
TPYIOBOH JESTEIBHOCTH;

— TOTOBHOCTH K CaMOOOCITYy)KUBAaHHUIO, BKITF0Uasi 00ydeHHUE U BBIITOJIHEHUE JIOMAIITHUX
00s13aHHOCTEH.

JInunocTHBIE pe3ybTaThl B chepe (PU3HIECKOro, NCUX0J0IrH4eCKOro, CONMaaIbLHOI0
H aKaIeMHU4YeCKOro 0J1aronoy4us 00y4armuxcs:

— (u3nUecKoe, IMOIIMOHAILHO-TICUX0JIOTHYECKOE, COLMAIbHOE OJIaronoayque
00yYaromuxcs B )HU3HA 00pa30BaTEIbHON OpraHU3aliy, OLYIIIEHNE IeThbMH 0€30MacHOCTH U
TICUXO0JIOTHYECKOTo KoM opTa, HHPOPMAITMOHHOM 0€30MacHOCTH.



2. IlnannpyeMbie MeTanpeAMeTHbIE pe3yJbTaThl ocBoeHus1 OOII
MeramnpeaMeTHbIE pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM IPOrPaMMBbl
IpeJCTaBJICHbI TPEMS IPYIIIaMi YHUBEPCAIbHBIX YaeOHbIX feiictBuil (YV ).

1. PeryisiTuBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE JeiicCTBUS

BbInyCKHUK HAY4YUTCSH:

— CAMOCTOSATEIILHO ONPEENATh LEH, 33/1aBaTh NapaMeTpbl U KPUTEPUH, 10 KOTOPBIM
MO>KHO OIPEIEIUTh, YTO IEJIb JOCTUTHYTA;

— OLIGHHUBATh BO3MOXKHbIE ITOCIIEICTBUS JOCTUKEHHUSI TIOCTABJICHHOM 11€H B
JACATCIIbHOCTH, CO6CTB€HHOﬁ JKU3HU U )KU3HHU OKPYKAIOIINUX JHOI[GI\/JI, OCHOBBIBAsICh Ha
COOOpaXEHUSIX 3TUKU U MOpaJIu;

— CTaBHUTH U (HOPMYJIHPOBATH COOCTBEHHEBIE 33/1a4l B 00Pa30BATEILHOM JIEATSIILHOCTH U
JKU3HCHHBIX CUTYalUsIX;

— OLIGHUBATh PECYPCHI, B TOM UKCJIE BpeMs U Ipyrue HeMaTeprallbHbIE PECYPCHI,
HEOOXOUMBIE JJIs JOCTUKEHHSI TIOCTABICHHOM LIeTH;

— BBIOMPATh MYTh JTOCTHXKEHUS 1IeJH, TNIAHUPOBAThH PELICHUE MOCTaBICHHBIX 3a/1a4,
ONTUMM3UPYS MaTepHAIIbHBIE U HEMaTepHUaIbHBIE 3aTPAThI;

— OpraHu30BHIBATh A((HEKTUBHBIN TIOUCK PECYPCOB, HEOOXOIMMBIX JJISl TOCTHIKCHUS
IMOCTaBJICHHOM 1ICIIH;

— COTIOCTABJIATH MOJYYEHHBIN pe3yabTaT ACATEIHHOCTH C TOCTABICHHOM 3apaHee 1elbio.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

BpInyCKHUK HAYYHTCSH:

— MCKaTh ¥ HAXOJIUTh OOOOIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4, B TOM YHUCIIE,
OCYIIECTBIISITH Pa3BEPHYTHIA HH(GOPMAIIMOHHBIN MOUCK U CTABUTH HA €0 OCHOBE HOBBIE
(yueOHbIe 1 TO3HABATENIbHBIC) 33/1a4H;

— KPUTHUYECKH OIEHUBATh U MHTEPIIPETUPOBATh MH(POPMAIIMIO C Pa3HBIX MO3UIINH,
pacro3HaBaTh U GUKCHPOBATH MPOTHUBOPEUHS B UH(POPMAIIMOHHBIX NCTOYHHUKAX;

— HCIMOJIb30BATh PA3JIMYHBIE MOJICIIbBHO-CXEMAaTUYECKUE CPEACTBA JIJIS MPE/ICTABICHUS
CYIIIECTBEHHBIX CBS3EH U OTHOIIEHUH, a TAKKE MMPOTUBOPEUNH, BBIBICHHBIX B
MH(OPMAIMOHHBIX UCTOYHUKAX;

— HaXOJUTh U NPUBOJUTH KPUTHUECKHUE APTYMEHTHI B OTHOLIEHUH IEUCTBUM U CYKJICHHUIN
JPYroro; CHOKOMHO U pa3yMHO OTHOCHUTBCS K KPUTUUECKUM 3aMEUYaHUSIM B OTHOLLIEHUU
COOCTBEHHOTO CYXKJIEHUSI, pACCMaTPUBATh UX KaK PECypc COOCTBEHHOTO pPa3BUTHS;

— BBIXOJIUTH 32 paMKH Y4EOHOTO MpeIMeTa U OCYIIECTBIISATH 1eJICHAITPABICHHBIN MTONCK
BO3MOYKHOCTEH JIJI ITUPOKOTO MEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBHS;

— BBICTpanBaTh UHANBUIYATEHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS
OTPAaHUYEHUSA CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;
— MEHSATh U YAEPKUBATH PA3HbIE MTO3UIMHU B [I03HABATEIBHOMN AEATEIBHOCTH.

3. KoMMyHHUKaTHBHBIC YHUBEpPCAJIbHbIC y4eOHbIC 1eiiCTBHA

BbINyCKHHUK HAYYUTCS:

— OCYILIECTBIIATH JIEJI0BYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa3oBaTeIbHON OpraHU3aIlNK, TaK U 3a €€ TpeiejaMu), MoJ0MpaTh MapTHEPOB



JUTS IEJIOBOM KOMMYHHUKAITH UCXO/IS1 U3 COOOpaKEHUH Pe3ybTaTUBHOCTH B3aMMOJICHCTBUS, a
HEC JIMYHBIX CHMHaTHﬁ;

— MPH OCYIIECTBICHUHU TPYNIIOBOI pabOThI OBITH KaK PYKOBOAMTEIEM, TaK M YICHOM
KOMaH/1bl B pa3HbIX pOJIsAX (F€HEpaTOp UAEH, KPUTHUK, UCTIOJIHUTENb, BHICTYIAIOLIUHN, 3KCIIEPT U
T.1.);

— KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBHUAX PEATBHOIO, BUPTYATbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BepHYTO, JOTMYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM
aJICKBATHBIX (YCTHBIX U MUCHMEHHBIX ) A3bIKOBBIX CPEICTB;

— pacmo3HaBaTh KOH(IMKTOTEHHBIE CUTYallMU M IPEJOTBPAIaTh KOHPIUKTHI 10 UX
AKTHBHOM (ha3bl, BEICTPAUBATh JCIOBYIO 1 00pa30BaTEIbHYI0 KOMMYHHUKAIIHIO, H30eras
JIMYHOCTHBIX OLICHOYHBIX CY)KIIGHI/H\/JI.

3. Ilnanupyemble npeaMeTHbIe pe3yabTarhbl 0cBoeHust OOII

Ha yposne cpennero obiero o6pasosanus B coorserctBuu ¢ ®I'OC COO, nomumo
TPaJAULMOHHBIX IBYX TPYIMI PE3yIbTaTOB «BBIMYCKHUK HAYYUTCS» U «BBIMTYCKHUK TOTYyYUT
BO3MOXKHOCTbh HAYUUTHCS», YTO paHee Jenanoch B cTpykrype [IOOII HayanbHOTO 1 OCHOBHOIO
o011ero o0pa3oBaHus, MOSIBISIIOTCS €1E JIBE IPYIIIBI PE3YJIbTAaTOB: PE3yJIbTaThl 0a30BOT0 U
yriayOJIeHHOTO YPOBHEH.

Jloruka npeacTaBiIeHUs PE3yJIbTaTOB YETHIPEX BUIOB: «BBITYCKHUK HAyYUTCS — O0a30BbIN
YPOBEHBY, «BBIMYCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS — 0a30BBIN YPOBEHBY, «BBIMYCKHUK
HAYYUTCS — YIIIYOJICHHBIN YPOBEHBY, « BBIMYCKHHUK MOTYYUT BO3MOXHOCTh HAYUYUTHCS —
yIIIyOJICHHBIN YPOBEHb) — ONpPENEeNsIeTCs CIeAYIOIIEeNH METO10JI0THE.

Kak u B ocHOBHOM 00111eM 00pa3oBaHuu, TPyITa pe3yabTaToB «BBIMYCKHUK HAYYUTCS»
IpeJICTaBiIsIeT cO00M pe3ynbTaThl, JOCTUKEHNE KOTOPHIX 00€CIIEYBACTCS YUUTEIEM B
OTHOIIEHUHU BCeX 00yJarouxcs, BBIOPABIINX JIaHHBIM ypoBeHb 00yueHus. ['pynmna pe3ynbTaToB
«BBINYCKHUK MOJIYYUT BO3MOXKHOCTh HAYYUTHCS» 00ECIIEUNBAETCS YUUTEJIEM B OTHOLIEHUH
4yacTU HanboJiee MOTUBUPOBAHHBIX U CIIOCOOHBIX 00yUYaroIInXCsl, BHIOPABIINX JaHHBIA YPOBEHb
oOyuenus. [Ipu koHTposie kKauecTBa 00pa30BaHUs IpyNNa 3aJaHU, OPUEHTUPOBAHHBIX HA
OIICHKY JOCTHKECHHSI TIAaHUPYEMBIX PE3yIbTaTOB U3 OJ0Ka « BBIMYCKHUK MOTYyYUT
BO3MOXXHOCTh HAYYHTHCS», MOXKET BKIIFOYATHCS B MaTepHallbl 0710Ka «BBIMYCKHUK HAYIUTCS.
3TO MO3BOJUT MPEJOCTABUTh BO3MOKHOCTh 00YYAIOLIUMCS ITPOAEMOHCTPUPOBATEH OBJIA/ICHUE
KaueCTBEHHO WHBIM YPOBHEM JIOCTHKEHUN U BBIABIATH JUHAMHUKY POCTa YUCICHHOCTH Hanbolee
MOATOTOBJICHHBIX O0YUYarOIINXCS.

[IpuHIMIMATBEHBIM OTJIMYMEM PE3YJIbTaTOB 0a30BOr0 YPOBHS OT pPe3yiIbTaTOB
yrayOJIeHHOTO YPOBHSI SIBIISIETCA UX 11eJieBasi HalpaBJIeHHOCTh. Pe3ynbTaThl 6a30BOro ypoBHS
OpPUEHTUPOBaHbI Ha OOITYI0 (PYHKIIMOHAIBHYIO TPAMOTHOCTb, ITOJIy4€HHE KOMIETEHTHOCTEH JIst
MOBCEHEBHOM KU3HU U OOIIEr0 pa3BUTHUs. DTa IpyIINa pe3yabTaTOB MPeAroIaraer:

— MOHUMAaHHUE MPEJIMETA, KIIFOUEBBIX BOITPOCOB U OCHOBHBIX COCTABJISIIOLIUX 3JIEMEHTOB
U3y4aeMol MpeIMeTHOM 00JIacTH, 4TO 00eCIIeunBaeTCs He 3a CUET 3ay4yUBaHUs ONpeAeIeHUN 1
MPaBUII, & TOCPECTBOM MOACIUPOBAHUS U TIOCTAHOBKU IIPOOJIEMHBIX BOTIPOCOB KYJIBTYPHI,
XapaKTePHBIX ISl TaHHOW IPEeIMETHON 00J1acTH;

— YMEHHE pelaTh OCHOBHbIE IPAKTHUECKUE 3a]Ia4M, XapaKTepHbIe AJI UCIOIb30BaHUS
METOJ/IOB U HHCTPYMEHTApHsI TaHHOW MTPEAMETHOM 00J1acTH;



— OCO3HaHUE PaMOK U3y4yaeMoi MpeAMETHOMN 001acTH, OrPaHUYEHHOCTH METOOB U
WHCTPYMEHTOB, TUITMYHBIX CBS3EH ¢ HEKOTOPBIMU APYTUMHU 00TACTSIMH 3HAHHUSL.

Pe3ynbTarhl yriryOiieHHOTO YPOBHSI OpMEHTUPOBAHBI HA TTOJTyYeHHUE KOMIICTEHTHOCTEH
JUTSI TIOCJIeYOIIEeH TPo(heCCUOHATILHOM e TEIbHOCTH KaK B paMKaxX JaHHOU MPeIMETHON
00JacTH, TaKk ¥ B CMEKHBIX C HEH 00J1acTsaX. DTa TpyIa pe3yabTaToB MPEANOIaraeT:

— OBJIAJICHUE KJIFOYEBBIMH MOHATHAMU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS
JaHHas npeAMeTHas 00JacTh, paclo3HaBaHHE COOTBETCTBYIOIIUX UM MPU3HAKOB U
B3aMMOCBS3€H, CTIOCOOHOCTh AEMOHCTPUPOBATH Pa3IMYHbIEC MOAXO0/AbI K U3yUYEHHIO SIBJICHHI,
XapaKTEepHBIX JJIs1 U3y4aeMoOU MpeAMETHOM 00acTu;

— YMEHHE PEUIATh KAK HEKOTOPBIE TPAKTUYECKHUE, TAK U OCHOBHBIE TEOPETUYECKUE
3a7]a4M, XapaKTEePHBIE ISl UCIIOJIb30BaHUS METOIOB U HHCTPYMEHTAPHUS TaHHOW MPEIMETHON
obnacru;

— HaJIM4Ke MPEJCTaBICHUMN O TAaHHOM MPEeIMETHON 00JIaCTH KaK IEJIOCTHON TEOpUHU
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEKHBIMH O0JIACTSIMU 3HAHUI.

[TpumepHBIe TPOrpaMMBbl Y4eOHBIX TPEIMETOB MOCTPOCHBI TAKUM 00pa3oM, 4TO
peIMETHBIC PE3yIbTaThl 0A30BOTO YPOBHS, OTHOCSIIUECS K pa3aeny «BbIMyCKHUK MOTYYHUT
BO3MOKHOCTbh HAyUUTHCS», COOTBETCTBYIOT IPEIMETHBIM PE3YJIbTaTaM pasjeiia «BrlmycKHUK
Hay4uTCs» Ha yrayoieHHoM ypoBHe. [IpenmeTHbie pe3ynbTarsl pa3aena « BeITyCKHUK TOTYyYUT
BO3MOXHOCTb HAYYUTHCS» HE BBIHOCATCS HAa UTOTOBYIO aTTECTALIMIO, HO IIPHU 3TOM BO3MOKHOCTh
WX JIOCTHUKEHUS JOJIKHA OBITh MPEAO0CTABIICHA KAKIOMY 00yUYaroIIeMycCs.

Yri1y6/1eHHbIH YPOBeHb

«CucTeMHO-TeopeTHYeCKHE Pe3yJIbTaThbD»

Il. BoimycKHUK HAy4YMTCS

esn ocBoOeHUs mpeamera

Jlnis ycnemHoro npooskeHus o0pa3oBaHus

0 CIIEUAIBHOCTSM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIB30BAHUEM MaTEMATHKH

TpeGoBanus k pesyjabTaTam

dnemenmol meopuu MHOIHCECME U MAMEMAMUYECKOIL 102UKU

— CBOOOIHO OMEPUPOBATH MOHITUSIMU: KOHEYHOE MHOXECTBO, JIEMEHT MHO)KECTBA,
MIOJIMHOXECTBO, IlepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YUCIIOBbIE MHOKECTBA
Ha KOOPJIMHATHOU MIPSIMOM, OTPE30K, MHTEPBAJ, IOJTYUHTEPBAI, IPOMEKYTOK C BBIKOJIOTOMN
TOUKOH, rpaduueckoe MpeaCTaBIeHHe MHOXKECTB Ha KOOPJMHATHON TIIOCKOCTH;

— 3aJ1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

— OIEepHUpOBaTh MOHATUSMU: YTBEPKJIEHUE, OTPUILIAHNE YTBEPIKICHUS, UCTUHHBIE U JIOKHBIE
YTBEPKICHUS, IPUUMHA, CIECJICTBHE, YACTHBIN CIIy4ail 00IIero yTBEpKICHUS, KOHTPIIPUMED;

— TIPOBEPATH MPUHAJIEKHOCTD 3JIEMEHTA MHOKECTBY;

— HaxOJUTh IepecedyeHre U 00beTMHEHNE MHOXKECTB, B TOM UHCIIE MPEICTaBICHHBIX
rpaduyecKy Ha YMCIOBOM MPSAMOM U Ha KOOPAMHATHOM IIIOCKOCTH;

— TPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHHS /11 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUI.

B nosceonesnotl dcusnu u npu u3ydeHuu Opyeux npeomemos:

! 3IL€CL " Jajee: 3HaTb ONPCACIICHUC MOHATHS, 3HATh U YMCTb 000CHOBEIBATE CBOﬁCTBa(HpPBHaKH, €CJI1 OHU eCTI))
TMOHATHA, XapaKTECPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HIPEACTABIIAA OAHO MMOHATHUC KaK 4aCTb HEJIOCTHOI'O
KOMIIJICKCA, UCII0JIB30BATh ITOHATUC U €TO CBOIicTBa IIpyu MpoOBEACHUN paccymneHnﬁ, JA0Ka3aTeJIbCTB, pCIICHUN
3ajJad4.



— HCIOJIB30BaTh YUCJIOBBIE MHOKECTBA HA KOOPAUHATHOM IPSIMOM U Ha KOOPAVMHATHOU
IJIOCKOCTH JUJIS1 ONIMCAHUS PEaIbHBIX MPOLIECCOB U SIBICHUM;

IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYXKACHUS B CUTYaLUSIX IOBCEITHEBHOM KU3HU, IPU PELLICHUU

3aJa4 U3 IpYrux IpeIMETOB

Yucna u evipasricenusn

— CB0O0OOJHO OIEpPUPOBATH MOHATUAMHU: HATYPAIBHOE YHCII0, MHOXKECTBO HATYpPaJIbHBIX YHCE,
1€JI0€ YHCII0, MHOYKECTBO LIEJIBIX YHCEN, OOBIKHOBEHHAS APOOb, TeCATHYHAS 1pOOb,
CMEIIAaHHOE YUCIIO, PALJUOHATIBHOE YHCIIO, MHOKECTBO PALlMOHAJIBHBIX YHCE,
UppaLMOHAIILHOE YUCII0, KOPEHb CTENEHU N, AEUCTBUTEIBHOE YHCII0, MHOKECTBO
JEHCTBUTEIIBHBIX YACET, FEOMETPUUYECKAsl MHTEPIIPETALMS HATypaJIbHbIX, LIENbIX,
paloHaIbHBIX, NEHCTBUTENbHBIX YHCET;

— IIOHMMAaTh U OOBSICHATH PA3HUILY MEX/Y NO3ULIMOHHOMN U HETO3UI[MOHHON CUCTEMaMU
3aIMCH YHCET;

— IEepEeBOJUTH YKCIIA U3 OJTHOM CHCTEMBI 3aMUCH (CUCTEMbI CUUCIIEHNUS) B IPYTYIO;

— JI0OKa3bIBaTh U MCIIOJIb30BaTh IPU3HAKU JEIMMOCTH CYMMbI U IIPOU3BEIEHUS IpU
BBINIOJTHEHUH BBIYMCIICHUH U PELICHUH 33]1a4;

—  BBINOJIHATH OKPYIJIEHUE PALlMOHAJIBHBIX U UPPALIMOHAJIBHBIX YMCEl C 3aJaHHON TOYHOCTBIO;

— CpaBHUBATh JAEHCTBUTEIbHBIEC YHCIIA PA3HBIMU CIIOCO0AMU;

—  yIOPSI0YMBATH YHCIIA, 3aIIMCAHHBIEC B BUAEC OOBIKHOBEHHON M JECATUYHON Ipodu, dunca,
3alMCaHHbIE C UCIOJIB30BaHUEM apu(PMETHUECKOT0 KBAAPATHOIO KOPHS, KOPHEH CTENEeHU
oouble 2;

— Haxoauts HOJl u HOK pa3ubiMu crioco6amu 1 KCIIOJIb30BATh UX MPH PELICHUHU 33]1a4;

—  BBINOJIHATH BBIYUCIICHUS U IPEOOPa30BaHUsI BBIPAKEHUH, COAEpKAIINX A€HCTBUTEIbHbBIE
4lClla, B TOM YHCJIE KOPHU HaTYpaJIbHbIX CTEIICHEN;

—  BBINOJHATH CTaHAPTHBIE TOXXIECTBEHHBIE IPE0OPa30BaHUS TPUTOHOMETPHUECKUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHATIbHBIX BBIPAXKEHUH.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

—  BBINOJIHATH U OOBSACHATH CPaBHEHHE PE3yIbTaTOB BHIYMCICHUH NP PEIIEHUH MPAKTHUECKUX
3aJ1a4, B TOM YHuCJie TPUOIMKEHHBIX BBIUMCICHUH, UCTIOJIB3YsI pa3Hble CIIOCOObI CpaBHEHU;

— 3aIUCBIBATh, CPABHUBAThH, OKPYIJIATH YHCIIOBBIE JAHHBIE PEAJIbHBIX BEJIMYHH C
HCIIOJIb30BAHNUEM PA3HBIX CHCTEM U3MEPEHUSI,

COCTaBJIATh M OLIEHUBAThH PA3HBIMU CIIOCOOAMH YHCIIOBBIE BHIPAXKEHUS IPU PELICHUN

NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX yU4eOHbIX IPeAMETOB

Ypasnenus u nepasencmea

— CB00OOJHO ONepUpoBaTh MOHATUAMU: YPABHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTrOoro ypaBHEHMs, ypaBHEHMS,
PaBHOCUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE ITPE00Pa30BaHUs YpaBHEHUI;

— pemarth pa3Hble BUJIbl YPAaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM UHUCIIE HEKOTOPHIE
ypaBHeHUs 3-i U 4-ii cTeneHel, JpoOHO-pallMOHANIbHbIE U UPPALIMOHATILHBIE;

— OBJIAZICTh OCHOBHBIMH TUIIAMH MTOKA3aTENbHBIX, JOTapU(PMUIECKIX, UPPALTUOHAIBHBIX,
CTETIEHHBIX YPAaBHEHUI U HEPABEHCTB M CTaHJAPTHBIMHM METO/IaMHU UX PEIICHUN U IPUMEHSATh
UX TIPU PELIeHUHN 33]1aY;

— TPUMEHATH TeOpeMy be3y K peleHnIo ypaBHEHU;

— TPUMEHATH TeopeMy Buera 1is peleHuss HEKOTOPhIX YPaBHEHUN CTENIEHH BbIIIE BTOPO;

— TOHMMATh CMBICT TEOPEM O PAaBHOCWIIBHBIX M HEPABHOCUIILHBIX MTPE0OpPa30BaHUAX
YPaBHEHUI U YMETh UX JJOKa3bIBaTh;

— BIIAJIeTh METOJIaMH PELLECHHs YpaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATh METO/]
pereHust 1 000CHOBBIBATH CBOM BHIOOD;

— HCHOJB30BATh METOJ MHTEPBAJIOB JUISl PEILICHHS] HEPABEHCTB, B TOM YHCIE JPOOHO-
panMOHANBHBIX U BKJIIOYAIOIIMX B €01 UPPALIMOHAIBHBIEC BBIPAYKEHHUS,;



pemaTh anredpanyecKkue ypaBHEHHUs U HEPAaBEHCTBA U X CHCTEMBI C TapaMeTpaMu
anredpanveckuM U rpapuuecKkuM MeToaMu;

BJIa/IETh Pa3HBIMU METOJIaMU J0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha TNIOCKOCTH, 337laBaeMble YpPaBHEHUSMHU, HEPABEHCTBAMH U X
CUCTEMaMHU;

cBOOO/IHO UCMOJIb30BaTh TOXKIECTBEHHBIE TPEOOPa30BaHUS IIPU PEUICHUH YPAaBHEHUN U
CUCTEM ypaBHEHHI

B nogceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIATH U PELIaTh YPABHEHUS, HEPABCHCTBA, UX CUCTEMBI IIPU PELIEHUN 3a1a4 APYTUX
y4eOHBIX IIPEIMETOB;

BBITIOJHATH OLEHKY MPaBIONOA00uUs pe3yIbTaTOB, IOIYyYaeMbIX PU PELIEHUH Pa3IU4HbIX
YpaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3ajay APYruX y4eOHBIX IPEIMETOB;
COCTABJISATh M PEIIaTh YPABHEHUS U HEPABEHCTBA C IIapaMETPAMMU IIPH PELICHUH 3a1a4
JPYTUX y4eOHBIX [IPEIMETOB;

COCTaBJIATh YPABHEHUE, HEPABEHCTBO UJIU UX CUCTEMY, ONIMCBIBAIOIIUE PEAIBHYIO CUTYALUIO
WJIY TIPUKJIAJHYIO 3a/1a4y, UHTEPIIPETUPOBATh I10Jy4E€HHbBIE PE3YJIbTATHI;

HCIIOJIb30BAaTh ITPOI'paMMHBIC CPCACTBA ITPH PCIICHHUH OTACJIbHBIX KJIIaCCOB ypaBHeHI/Iﬁ u
HCPABCHCTB

Dyukyuu

Brnanets moHATHAMU: 3aBUCUMOCTb BEJIMUYUH, QYHKIMS, apIYMEHT U 3HaueHue QyHKIHH,
00J1acTh ONpEeAeTICHUS U MHOYKECTBO 3HAYCHUH (PYHKINH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKLIMHU, HYU GYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YUCIIOBOM
MIPOMEXKYTKE, yObIBAHHE HA YMCIOBOM ITPOMEXKYTKE, HAUOOJIbIIIee 1 HAUMEHbIIIEE 3HaUCHHE
(GYHKIMU Ha YMCIOBOM MPOMEXYTKE, epuoindeckas (yHKIN, IepUo/], YeTHAS U HeUeTHas
(GyHKIIMHM; YMETh IPUMEHSATh 3TH MOHATHS NIPU PELIEHUH 3a]1aY;

BJIaJIETh MOHATHEM CTENEHHAas (YHKIMS; CTPOUTH ee rpaduK U YMETh IPUMEHATh CBOICTBA
CTENeHHON (PYHKIIMU MPH pEILICHUH 3a1a4;

BJIa/IETh MOHATUSIMU NTOKa3aTeabHask PYHKIMS, SKCIIOHEHTA; CTPOUTh UX I'pauKH U yMETh
MIPUMEHSTHh CBOMCTBA MOKa3aTeIbHON (YHKIIMU MIPHU PELICHUHN 33/1a4;

BJIaJIeTh MOHATHEM JlorapudmMudeckas GyHKINS; CTPOUTH €€ rpaduK U yMETb IPUMEHSTh
CBOMCTBa Jlorapu(pMUUecKoi GyHKIMY IPU pELIeHNH 3a/1a4;

BJIa/IETh MOHATUSIMU TPUTOHOMETpHUUECKHUE (PYHKIIMHU; CTPOUTh UX TpapUKU U YMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI MPU PELICHUH 3a/1a4;

BJIaJIETh MOHATHEM OOpaTHAas (PYHKIMS; IPUMEHSATh 3TO MOHATHE MIPU PELICHUHN 3a/1ay;
MPUMEHSATH MIPH PELLICHUHU 337a4 CBOMCTBA (DYHKIIMIA: YETHOCTh, IEPHOANYHOCTD,
OTPaHUUYEHHOCTB;

MIPUMEHSTDH [IPU PELISHUH 3a]1a4 IpeoOpa3oBaHusl rpapUKOB PYHKIIHIA;

BJIAJICTh MOHATUSMH YUCIIOBAsI TOCIEI0BATEIbHOCTD, apu(hMeTHUECKast U reoMeTpruIecKas
IIPOrpecCusi;

MIPUMEHSThH [IPU PEIIEHUHU 3a]1a4 CBOMCTBA U MPU3HAKU apU(PMETHUECKON 1 FeOMETPUUECKOMN
MIPOrPECCUI.

B nosceounesnoii scuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos:

oTpeAeNsaTh Mo rpadukaM U UCIOJIb30BATh I PEIIEHUs IPUKIIATHBIX 33/1a4 CBOWCTBA
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HanboJbllIve U HAaUMEHbIIINE 3HAUEeHHUS,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACUMIITOTBI, TOUYKH TIepernda, mepuo v T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYALIUH;.

OTIpeNeNATh 10 TpaduKaM MPOCTCHIITNE XapaKTEPUCTHKH MTEPUOINICCKUX MTPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAUOCBI3H U Jp. (aMILTUTY1a, IEPUOJT U T.11.)



dnemenmol Mmamemamuueckozo ananu3d

Brnaners nonstueM 6eckoOHEUHO yObIBarOIIasi FeOMETpUYECKask IPOrpeccusi U yMeTh
IIPUMEHSATH €r0 IIPY PEILIECHUN 3a1a4;

IIPUMEHSATH IS PELICHUS 3a1a4 TEOPUIO IIPENIEIIOB;

BJIAJICTh MOHATUAMU OECKOHEYHO O0JbIINe U OECKOHEYHO MaJIble YHCIIOBBIC
HOCJIEI0BATEIbHOCTH U YMETh CPABHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble
IIOCJIEI0BATEIBHOCTH;

BJIJICTh MOHATUSAMU: POU3BOJAHAA (DYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIUH;
BBIUUCIIATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIMIA U MX KOMOMHALINH;

uccie10BaTh (PyHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI;

CTPOUTH TPapUKH U IPUMEHSTh K PELICHUIO 33]a4, B TOM YHCJIE C IapaMETPOM;
BJIAJIeTh OHATHEM KacaTelbHas K rpaduKy QyHKIMHU U YMETh IPUMEHSATh €r0 IPU PELIeHUN
3aza4;

BJIA/IETh MOHATUSIMU I1€pBOOOpa3Hast PyHKLMSA, ONpeAeIeHHbIA HHTETPaL;

npuUMeHsTH Teopemy HproToHa—JIeiiOHMIIa U ee CIIeACTBUS ISl pEIICHUS 3a/1a4.

B nosceonesnoil scuznu u npu uzyuenuu opyeux y4eoHvlx npeomemos:

peUIaTh IMPHUKIAAHBIC 3a1a4X U3 6I/IOJ'IOFI/II/I, (1)I/IBI/IKI/I, XUMHH, DKOHOMUKHU U APYTUX
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHNECM XaPAKTCPUCTUK ITPOLECCOB,

MHTEPIPETUPOBATH ITOTYYEHHBIE PE3YJIbTaThI

Cmamucmuka u meopusn 6ep0ﬂmnocmeﬁ, JocuKka u KOM6unam0pm<a

OnepupoBaTh OCHOBHBIMH OIKCATEJIbHBIMHU XapaKTEPUCTUKAMU YHCIOBOIO Habopa,
MOHATHEM T'eHEepaJibHasi COBOKYITHOCTh U BRIOOPKOM U3 HEe;

OIIEpPUPOBATH MOHATHSIMHU: YaCTOTA U BEPOSTHOCTb COOBITHS, CyMMa U IPOU3BEICHHUE
BEPOSITHOCTEH, BBIYMCIISATH BEPOATHOCTH COOBITUI Ha OCHOBE MO/ICYETA YHCIIa UCXO/I0B;
BJIa/IETh OCHOBHBIMH MOHATUSAMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH NPU PELIEHUH
3a1a4;

UMETH MIPEJCTaBIeHNE 00 OCHOBAX TEOPUH BEPOATHOCTEIH;

HMMETH NPEACTaBICHUE O JUCKPETHBIX U HENIPEPBIBHBIX CIIyYaiHBIX BEIUYUHAX U
pacupeneneHnsx, O He3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

HMMETH NPEJCTaBICHUE O MATEMATUYECKOM OXXKUIAHUU U AUCIIEPCUU CIIyYalHBIX BEIUYHH;
HMMETH IIPEJCTaBICHUE O COBMECTHBIX PACIPEACICHUAX CIyYalHbIX BEIUYHH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOI'O METOJ1a U3MEPEHHSI BEPOSTHOCTEH;
HMMETH NIPEJCTaBICHUE O HOPMAIBHOM PacCIpeNe/IEHUH U TpUMepax HOPMaJIbHO
pacIpeesIeHHbIX CIIy4aliHbIX BEJIUYMH;

HMMETH NPEJCTABICHUE O KOPPEISIIUYU CIIY9alHBIX BETUYHH.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

BBIUUCIIATH WKW OLICHUBATHL BCPOATHOCTHU COOBITHII B peanLHoﬁ KHU3HHU,

BBIOMpATh METOBI IOJXOMSIIET0 MPeICTaBICHHS U 00paObOTKU JaHHBIX

Texcmoevle 3a0auu

Pemrate pa3Hble 3a1a4i NOBBILIEHHON TPYIHOCTH;

aHAJM3UPOBATh YCIOBHE 3a7a4M, BEIOMPATh ONTUMAIBHBINA METOJT PEIICHHUS 3a/1a4H,
paccMaTpuBasi pa3IMYHbIC METO/IBI,

CTPOUTH MOJIEIb PEIICHUS 3a/1a41, IPOBOJUTD JOKa3aTEIbHbIE PACCYKACHUS IPU PEIICHUN
3a7a4m;

pemaTh 3aj1auu, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUIL, BbIOOpa
ONITUMAJILHOTO PE3yJIbTaTa;

aHAJM3UPOBATh U MHTEPIPETUPOBATH MOJyUYECHHBIE PEIICHUS B KOHTEKCTE yCIOBUS 3a7auH,
BBIOMPATH PEIIEHNUs, HE IPOTUBOPEYALIE KOHTEKCTY;

NEPEeBOIUTH MPH PEIICHUH 33Jauu HH(OpMAIUIo U3 OAHOM (hOpMBI 3arUCH B JPYTYIO,
UCTOJIB3Ys IPU HEOOXOIUMOCTH CXEMBbI, TAOIHIIbI, IpaduKH, THarpaMMBl.



B noseceonesnotl scusHnu u npu u3ydeHuu Opyeux npeomemos:

pemarh MpaKTUYECKHUE 33aJau U 3a[]a4d U3 APYTUX MPEIMETOB

T'eomempus

— Brnagers reoMeTpruECKUMH MOHATUSAMY NP PEILICHUH 3371a4 ¥ IPOBEACHUN
MaTEeMaTHYECKUX PaCCYKICHUM;

—  caMOCTOATENbHO (OPMYIUPOBATH OIPEEIICHHS FTEOMETPUUECKUX (PUTYp, BBIIBUTATh
TMIIOTE3bl O HOBBIX CBOMCTBAX U MPH3HAKaX FeOMETpUUYECKUX (UTYp U 0OOCHOBBIBATH WIIN
OIpOBEpraTh Ux, 0000IIaTh WM KOHKPETH3UPOBATH PE3yJIbTAaThl HA HOBBIX Kiaccax (uryp,
IIPOBOJIUTH B HECIIOKHBIX CIy4asX KIacCUPUKALMIO (GUTyp 110 pa3IMYHBIM OCHOBAHUM;

— HCCIIEJ0BATh YEPTEXH, BKIIOYas KOMOUHAIIMH (QUTYDP, U3BJIEKATh, HHTEPIPETUPOBATh U
peoOpa3oBhIBATH MHGOPMAITUIO, TIPEJCTABICHHYIO Ha YePTEkKax;

— pelaTh 3a/la4d FeOMETPUUECKOr0 COJIEpKaHMs, B TOM UUCIIE B CUTyallUsAX, KOIJIa aJlTOPUTM
peIIeHHsI He CIIEAYET SIBHO U3 YCIIOBHS, BBIIIOIHATH HEOOXOAMMBIE JUIs PELICHHUS 3a0a9l
JIONOJTHUTENbHBIE TOCTPOEHHUS, CCIIE0BAaTh BOZMOKHOCTh IIPUMEHEHUS TEOpeM U HopMyIT
JUISL peLIeHNs 3a71ay;

— yMeTb (OpMYIUPOBATh U I0KA3bIBATh TEOMETPUUECKUE YTBEPIKICHHS;

— BJIQJIETh NOHATHAMU CTEPEOMETPUH: MPU3Ma, Napajuieenune, NupamMmuaa, TeTpasip;

— MMETh NPE/ICTaBIEHUs 00 aKCHOMaX CTEPEOMETPUH U CIEICTBUIX U3 HUX U YMETh
IPUMEHSATH UX MIPH PELICHUHU 3aj1ay;

— yYMEeTb CTPOUTH CEUSHHSI MHOTOTPAHHUKOB C MCIIOJIb30BAaHMUEM PA3JIMYHBIX METOJIOB, B TOM
YHCIIe U METO/1a CIIE/IOB;

— MMETh NPE/ICTAaBIEHUE O CKPEIIUBAIOLINXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HaXOAUTh
YroJl U PacCTOSIHUE MEXY HUMU;

— TMPUMEHATH TEOPEMBI O MAPALIEIBHOCTH MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE MPH
pelLIeHNH 3a]a4;

— yMEeTb IPUMEHSTH NMapauieIbHOE MPOSKTUPOBAHKE ISl N300paKeHHs QUTyp;

— yMEeTb IPUMEHSTH NMEPIECHANKYISIPHOCTH MPSIMOH M TUIOCKOCTH TP PEIICHUH 3a]1a4;

—  BIIQJIETh TOHSATHSIMH OPTOTOHAIEHOE MPOSKTHPOBAHNE, HAKJIOHHBIC M UX MTPOEKITUH, YMETh
MPUMEHSTH TEOPEMY O TPEX MEPIEHANKYIAPax NPy PEIICHNH 3a/1a4;

— BIIQJIETh MOHATHIMHU PACCTOSHUE MEXY (PUTypaMu B IPOCTPAHCTBE, OO NEpIIEeHAUKYIISP
JIBYX CKPEIIMBAIOLIMXCS MPSAMBIX U YMETh IPUMEHSATh UX MPH PEILICHUH 3aa4;

—  BIIQJIETh TIOHSATHEM yTOJ MEXIY MPSMOH U MJIOCKOCTHIO U YMETh MIPUMEHSTh €r0 TIPH
pelIeHIH 3a/1a9;

—  BJIQJIETh MOHATHAMMU JABYTPAHHBIN YTOJI, YTOJlI MEXY IJIOCKOCTAMU, NEPIEHIUKYISPHbIE
TUTOCKOCTH ¥ YMETh TIPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

—  BIIQJICTh TIOHATHSIMH MIPU3MA, TTapaJUIeTICTAIIE ] U TIPUMEHSTh CBOMCTBA ITapaJuIeyIenIe/1a
MIPU PELIeHNUH 3ajay;

—  BIIQJIETh TIOHSATHEM NPSIMOYTOJBHBIN MapajuIeNIenuIe] ¥ MPUMEHSTh €T0 MPH PEIICHHN
3ajad;

—  BJIQJIETh TOHATHAMM MUPAMHJIA, BUJIBI TUPAMUJL, SJIEMEHTHI IPABUILHON MUPAMU/IBI U YMETh
NPUMEHSTH UX MPH PELICHUH 33j1ay;

— HMETh MPEJICTaBICHUE O TeopeMe Diiiepa,IpaBIIIbHBIX MHOTOTPAHHUKAX;

—  BIIQJICTh TIOHSATHEM IUIOIIAINA TOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh IIPUMEHSITD €T0 MPH
peIIeHIH 3a/1a9;

—  BJIQJIETh MOHATHAMM TeJla BpalleHus (LWIMHIP, KOHYC, IIap U cdepa), UX CeYeHUs U yMETh
NPUMEHSTH UX MIPH PELICHUHU 33j1ay;

—  BJIQJIETh MOHATHSMHU KacaTeJIbHbIE NPSMbIE U IUIOCKOCTH M YMETh IPUMEHSTh U3IPU
pelLIeHUH 3a]a4;

— MMETh NPE/ICTABJICHUS O BIMCAHHBIX U OMUCAHHBIX Cepax U yMEThb IPUMEHATh UX NPH
peLIeHNH 3a]a4;



BIIQ/ICTh MOHATHAMHU 00beM, 00EMBI MHOTOTPAHHUKOB, TEJI BPAIIICHHS U IPUMEHATH HX MIPH
peIICHIH 3a]1a4;

UMETh TPEJICTABIICHNE O Pa3BEPTKE IIIMHIPA U KOHYCA, IO MOBEPXHOCTH HUIHH]IPA U
KOHYCa, yMETh MIPUMEHSITh UX TPU PEIICHUH 3a/1a4;

MUMETh MPEJCTABICHHUE O TUIOIIAIH c(hepbl U yMETh IPUMEHSTh €T0 IPH PEIICHUN 3a71ay;
YMETh peniath 3a7a4i Ha KOMOWHAIIMA MHOTOIPAaHHUKOB M TEJI BPAILICHHS,

UMETh MPEJCTABICHHUE O MOJ0OOMH B IPOCTPAHCTBE U YMETh PeIIaTh 3a/1a4d Ha OTHOIICHUE
00BEMOB U TIJIOMIAJIEH TOBEPXHOCTEH MOTO0HBIX (DUTYP.

B nogceonesnotl sHcuznu 1 npu uzyueHuu Opy2ux npeomemos:
COCTABJIATH C UCIOJB30BAHNEM CBOMCTB reOMETPUUECKUX (PUTYp MAaTEeMaTHUYECKHUE MOACIH JIJIs

pE€UICHUA 3a4a4 ITPAKTUYCCKOI'0 XapaKTepa U 3aaa4 U3 CMEXHBIX JUCHUIIINH, UCCIICA0BATh

IMMOJIYYCHHBIC MOJCIIN U HHTCPIIPETUPOBATE PE3YIIbTAT

Bexmopul u koopounamot 6 npocmpancmee

Bragets moHATHAME BEKTOPHI U UX KOOPAHHATHI;

YMETh BBHITIOJIHSTH ONEpaIliy HaJl BEKTOPaMHu;

UCIOJIb30BaTh CKAJSIPHOE MPOU3BECHIE BEKTOPOB MPHU PEIICHUH 3a]1aY;

MIPUMEHSTh YpaBHEHUE TUIOCKOCTH, (POPMYITY PacCTOSHUS MEX]Ty TOUKAMH, YpaBHEHHE
cdepbl Ipu peleHu  3a1a4;

MIPUMEHATH BEKTOPHI U METOJI KOOPJAMHAT B MPOCTPAHCTBE MPU PEIICHUH 33724
Hcmopusa mamemamuxu

HNmeTh npeacTaBiaeHUe O BKJIA/I€ BHIJAIONINXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKU,

IMIOHUMATb POJIb MATCMATUKHU B PA3BUTHUH Poccun

Memoowvr mamemamuxu

Hcnonb30BaTh OCHOBHBIE METO/IbI JIOKA3aTeIbCTBA, IPOBOANUTH JI0KA3aTENILCTBO U BHIOIHATh
OIIPOBEPIKEHHUE;

MIPUMEHSATh OCHOBHBIE METObI PEIIEHUS] MATEMaTUYECKUX 3ajiay;

Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MMPUPOJIE XapaKTEPU30BATh KPAcoTy U
COBEPILIEHCTBO OKPY’KAIOIIEr0 MUpPa U MPOU3BECHUI UCKYCCTBA;

MIPUMEHATH NPOCTEHIIINE TPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CHCTEMBI IIPY PELICHNH MaTeMaTHYeCKUX 3ajiay;

IMMOJIB30BATHCA IMPUKITAAHBIMHA ITPOrpaMMaMu U MporpaMMaMi CUMBOJIBHBIX BBIYHCIICHUHN JIISL

HCCJIICAOBAaHUA MaTCMAaTHYCCKUX 00BEKTOB

V. BbIyCKHHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS
Ilenn ocBoeHus npeamera

ﬂ]lﬂ obecneyenus 603MONCHOCINU ycnewuwHozo npOdOﬂcheHu}Z 06pa306aHu}1 no cneyuailbHoCmsIm,

CBA3AHHbIM C OCcyuecmeleHuem HayllHOZZ U UCCIe008aMENbCKOUL 0esimelbHOCMU 8 001acmu

mMamemamuKu U CMENCHBIX HAYK

TpeGoBanus k pe3yjabraTam

Dnemenmul meopuu MHoOJIcecme u MamemamuyuecKkoil 102uKu

Jocmuoicenue pezyromamos pazoena ll,

oOnepuposamv NOHAMUEM ONPeOeieHUsl, OCHOBHbLMU BUOAMU OnpedeieHUll, OCHOBHbLMU
sUOAMU MeopeM;

NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEA,

onepupoeamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOMCECMBA;

NPUMEHAMb MemoO MaAMeMamu4eckol UHOYKYUU OJis NPOBEOeHUs. PACCYHCOEHULL U
00KA3amenbCms U npu peuleHul 3a0ad.

B nogceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:
UCNONb308AMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U A3bIK NOSUKU OISl ONUCAHUS PEAIbHbIX
npoyeccos u A61eHUll, NPu peueruu 3a0ay Opyeux yueonvlx npeomemos



Yuchau e bIPpAIHCECHUA

Jlocmuoicenue pesynomamos pazoena ll;

C80000HO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEUEHUU 3A0aY,

NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUUPEHUSL YUCTIOBbIX MHONMCECS,

871a0emb OCHOBHbIMU NOHAMUAMY MeOPUU OeTUMOCIU NPU PeUleHUU CMAHOAPMHbBIX 3a0ay
umemsb 6a308vle NPEOCMABIEHUSL O MHONCECNBE KOMNIEKCHbIX YUCe]l,

CB0D0OHO BLINOIHAMb MONCOECHEEHHbIE NPEOOPA308ANHUL MPULOHOMEMPULECKUX,
J102apuUpMU4ecKux, CmeneHHbIxX 8blPaAXCeHUll,;

enadoemo hopmynoi bunoma Horomona,

NPUMEHAMb NPU peueHuu 3a0ay meopemy o auHetinom npeocmaesienuu HOJ[;
npumensams npu peweHuu 3aoay Kumaiickyro meopemy 06 ocmamkax,

npumensms npu pewenuu 3aoay Manyo meopemy @epma;

YMemb 8bINOHAMb 3ANUCH YUCILA 8 NOZUYUOHHOU CUCTeMe CYUUCTEHUS,

NPUMEHSAMb NPU PeUeHUU 3a0ay MmeopemuKo-4Uciosvle YHKYUU: YUCio u Cymma
Oenumernet, yHkyuro dinepa;

NPpUMEHsIMb NPU peuteruu 3a0ay yenuvie opoou,

NPUMEHAMb NPU PeUeHUU 3a0AUMHO20UNIEeHbL C OelCMEUMENbHLIMU U YebLMU

K03 puyuenmamu;

81a0emsb NOHSAMUAMU NPUBOOUMBLIL U HENPUBOOUMDbLL MHOSOYLEH U NPUMEHSMb UX NpU
peutenuu 3a0ay;

npumensims npu peweruu 3a0ay OCHOBHYIO meopemy aneedpbl;

NPUMEHAMb NPU peueHuu 3a0ay npocmetiwiue QYHKYUuU KOMNIEKCHOU NepemMeHHOlU KaK
2eomempuieckue npeoopazoeamisl
Ypasnenus u nepasencmea

Locmuoicenue pezyromamos pazoena

€80000HO onpedensams Mmun U 8blOUPAMs Memoo peulenuss NOKA3amenlbHblX U
JL02APUGMUYECKUX YPAGHEHUT U HePABEHCME, UPPAYUOHATILHBIX YPAGHEHUN U HePABEHCME,
MPUSOHOMEMPUYECKUX YPABHEHUT U HEPABCHCME, UX CUCTEM,

€80000HO peuiams cucmembl TUHEUHbIX YPAGHEHUIL,

peutams 0OCHO8Hble MUNbl YPAGHEHUI U HEPABEHCME C NAPAMEMPAMU;

npumMeHsmv npu pewrenuu 3a0a4 Hepagencmea Kowu — Bynaxosckozo, Bepuynnu;

umMemv npedcmasieHue 0 HePaBeHCmMEax Mexcoy CpeOHUMU CIMeNneHHbIMU

Dyukyuu

Locmuoicenue pezynemamos pazoena I1;
6nademsv NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHAMb NPU PEUeHul 3a0ay,;

NPUMEHAMb MemOoObl peuleHus npocmeuuux ougghepenyuanrbHuix ypagHeHui nepeozo u

8MOPO20 NOPSAOKO8

Inemenmol mamemamuyecko2o aHanu3a

Jlocmuoicenue pesynomamos pazoena I1;

€80000HO 61a0€mb CMAHOAPMHBIM ANNAPAMOM MAMEMAMU4ecKo20 aHatusa s
BbIUUCTICHUSI NPOU3BOOHBIX DYHKYUU OOHOU NEPEMEHHOLL,

C80000HO NPUMEHAMb ANNAPAM MAMEMAMULECK020 AHAIU3A 015 UCCIe008AHUSL PYHKYUL U
nocmpoenus 2paghuxos, 6 mom yucie uccie008anus Ha GbINYKIOCb,

onepuposams NOHAMuUEM NepeoooPA3HOL PYHKYUU O peuteHuUs: 3a0al,;

0671a0emb OCHOBHLIMU c8edeHusMU 00 unmezpane Hotomona—Jletibnuya u e2o npocmeiuiux
NpUMEHEeHUsX,

onepuposamsv 6 CMaHOAPMHbIX CUMYAYUAX NPOUZBOOHBIMU BbICUUUX NOPAOKOS,

YMemb NPUMEHAMb NPU PelleHUuU 3a0ay C80UCMBA HeNnPEPbIEHbIX QYHKYULL,

yMemb NpUMeHsmb NPU peuleHuu 3a0ay meopemsl Beliepwmpacca,



YMemb 8bINOHAMb NPUOTUNCEHHBIE BLIYUCTIEHUS (MeMOObl PeueH s YPAGHEeHUU, GbIYUCTIeHUS
onpeoeseHHo20 unmezpaa);

YyMemb NPUMEHAMb NPULOHCEHUE NPOUZBOOHOU U ONPEOeNeHHO20 UHMeSPAaNd K PeuleHuo
3a0a4 ecmecmeo3HaAHUsL

e1a0emsb NOHAMUAMYU 8MOPAsl NPOU3BOOHAS, BINYKIOCHb cPAPUKA DYHKYUU U YMemb
uccne008ams YYHKYUio Ha 8bINYK10CHb
Cmamucmuka u meopus 6epoamuocmelil, 102uKa U KOMOUHAMOPUKa

Jlocmusicenue pezynomamos pazoena ll;

umMemsb npedcmasiieHue 0 YeHmpaibHoOU npeoelbHoU meopeme,

umems npedcmasiienue 0 8b100POUHOM KOIDDuyuenme Koppersiyuu u IUHEUHOl pecpeccul;
umMems npedcmasiienue 0 CMamucmuyecKux 2unome3ax u npogepke Cmamucmuieckou
2unomeswvl, 0 CMaAMUCmuKe Kpumepus u ee yposHe 3Ha4uUMOCmu;

uMemsb npedcmasiienue 0 Ces3U IMRUPUYECKUX U MEOPEMUYECKUX PACnpeOesieHull;

umMems npedcmasiieHue 0 KOOUpoBaHuu, 080UYHOL 3anuUcu, 080UUHOM depese;

871a0emb OCHOBHbIMU NOHAMUAMY Meopuu epagos (epagh, eepuiuna, pebpo, cmenens
8epuiUnbl, NYMb 6 2paghe) u ymems NPUMEHAMb UX NPU peuleHul 3a0a4;

umems npedcmasiienue 0 0epebsx U ymems NPUMEHIMb NPU peuleHuu 3a0ay;

811a0emb NOHSMUEM CEA3HOCHb U YMemMb NPUMEHSMb KOMNOHEHMbl CEA3HOCTU NPU PeUeHUU
3a0avy;

yMemb 0Cywecmsisims nymu no peopam, 00xoovl pebep u eepuiut epaga,

umems npedcmasiienue 00 dUNEPOBOM U 2AMUTLINOHOBOM NYMU, UMEMb NPEOCMABIEHUE O
MpPYOHOCIU 3A0A4U HAXOIHCOCHUSL 2AMUTLIMOHO8A NYMUL;

871a0emsb NOHAMUAMU KOHEUHble U CUeMHbLe MHONCECMEA U YMemb UX NPUMEHAMb Npu
peuteHuu 3a0ay;

YyMemb NPUMEHSIMb Memo0 MAMeMamuieckoll UHOYKYUu,

YyMemb npuUMeHams npuHyun /fupuxie npu peuleHuu 3a0ay
Texcmoesvie 3a0auu

Locmuoicenue pezynemamos pazoena |l

T'eomempus

Hmemv npeocmasnenue 06 akCuoMamuyeckom memooe,

eadems NOHAMUEM 2eOMempUYecKUe Mecma mo4ex 6 NPOCMpPAHCmee U yMems NPUMEHsMb
UX 015 peulenuss 3a0a4,

YyMemb NPUMEHIMb 0I5l peuleHus 3a0ad C80UCMEd NIOCKUX U 08YZPAHHBIX Yl08,
MPexepaHHo2o yeia, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yeid,

811a0emsb NOHsIMUeM NePneHOUKYISAPHOE CeYeHUe NPUMbL U YMEMb NPUMEHIMb €20 Npu
peuteHul 3a0ay;

umemnv npedcmasierue 0 080UCMEEHHOCMU NPABUTbHBIX MHO20CPDAHHUKOS,

e1adems NOHAMUAMU YEHMPATbHOE U NAPALIETbHOE NPOESKMUPOBAHUE U NPUMEHMb UX NPU
NOCMPOEHUU CeYeHUL MHO20CPAHHUKO8 MEMOOOM NPOEKYULL,

umMemyv npedcmasieHue o0 pazgepmre MHO202PAHHUKA U Kpamuatiuem nymu Ha NOBEPXHOCmU
MHO202PAHHUKA,

umemv npedcmaesieHue 0 KOHU4eCKUx ceyeHusix,

umemv npedcmasienue 0 Kacaowuxcs cgepax u KOMouHayuu mei epaujeHus u ymens
NPUMEHAMb UX NPU PeuleHUl 3a0ady,

NPUMEHAMb NPU peuenuu 3a0a4 GoOpMyIy paccmosiius Om mo4ku 00 NIOCKOCMU;

811a0ems PAsHbLIMU CNOCODAMU 3A0AHUS NPAMOU YPAGHEHUSIMU U YMemb RPUMEHMb NPU
peuenuu 3a0ay;

NPUMEHAMb NPU peuleruu 3a0ad U 00Ka3ameibCmee meopem 8eKmopHvlil Memoo u Memoo
KOOpOuHam;



umems npedcmasienue 06 aKkcuomax oovema, npUMeHsIms hopmynvl 00vemMos
NPAMOY20/IbHO20 NAPAllelenunedd, NPUMbl U NUPAMUObl, mempal’aopa npu peuleHuu 3a0a4;
npUMeHsmb meopemvl 006 OMHOUEHUSX 00bEeMO8 NPU peuleHUul 3a0ay;

NPUMEHAMb UHMESPAl OISl BLIYUCTEHUSI 00BLEMOB U NOBEPXHOCIEN MeTl 8PAUYEHIUs,
8bIUUCTICHUS NIOWAOU Cheputecko2o nosca U 06vema wWaposoco closi;

umMemyb npedcmasieHue 0 O8UNCEHUSX 8 NPOCMPAHCMEe. NAPALIeIbHOM NepeHoce,
cumMMempuy OMHOCUMENbHO NIIOCKOCIU, YeHMPAIbHOU CUMMEMPUU, HOBOpOme
OMHOCUMENLHO NPAMOU, BUHMOBOU CUMMEMPUU, YMeMb NPUMEHAMb UX NPU PEUeHUU 3a0a,
umemyb npedcmasierue o niouaou Opmo2OHAILHOU NPOEKYUL;

umemyb npedcmasieHue 0 mpexecpaHHoM U MHO202PAHHOM Y2iie U NPUMEHAMb C80UCMBA
NJIOCKUX V2TI08 MHO202PAHHO20 Vella NpU peuleHul 3a0ay,

umMemv npedcmasieHus 0 npeoopas’08aHuu NOOOOUs, 20MOmMemuY U ymems NPUMEHAMb UX
npu peulenuu 3a0a4;

YyMemb peuams 3a0a4u Ha NAOCKOCMU MEMoOaMu CmepeomMempulL;

YMemb NpUMeHams hopmynsl 00beM08 npu peuleHuu 3a0ay
Bexmopul u koopounamot 6 npocmpancmee

Llocmusicenue pesynomamos pazoena ll;

Haxooums 0b6vem napaiieienunedd u mempas’opd, 3a0aHHbLX KOOPOUHAMAMU CEOUX
8epUIUH,

3a0a6amuv NPSAMYIO 6 NPOCMPAHCMEE;

HAxo0umbs paccmosiHue om moyku 00 NIOCKOCMU 8 CUCmemMe KOOPOUHam,

HAxXo0ums paccmosiHue Mexncoy CKpeuwusaruuMucs NPIMulMu, 3a0AHHbIMU 8 CUCTeMe
KOOpOuHam

Hcemopus mamemamuxu

Jocmuowcenue pezynomamos pasoena |l

Memoovr mamemamuru

Jlocmuoicenue pesynomamos pazoena ll;



Conep:xxanue

Yriay0JieHHbIi YPOBeHDb AJire0pa M Ha4YajIa aHaAJIu3a

IToBTOpenue. Pemienne 3a1au ¢ UCMOJIb30BAHUEM CBOMCTB YUCEN U CUCTEM CUUCIICHUS,
JEITMMOCTH, TOJIEW U 4acTel, MPOLEHTOB, MOJlyJIeH uncen. Pemienre 3a1a4 ¢ UCIOIb30BaHUEM
CBOICTB cTerneHel U KOpHEil, MHOTOWJIEHOB, MPe00pa30BaHUii MHOTOWJIEHOB U APOOHO-
panMoOHaIbHBIX BBIPAKEHUN. PellieHne 3a1a4u ¢ MCnoJib30BaHUEM I'palyCHOM Mephbl yriia. Moayis
YHClia ¥ ero cBOMCTBA. Pelienue 3a7a4 Ha IBH)KEHHE U COBMECTHYIO paboOTy, CMECH U CILJIaBBI C
IIOMOUIbIO JINHEHHBIX, KBAJAPATHBIX U IPOOHO-pAllMOHAIbHBIX YPAaBHEHUN U UX CUCTEM.
Pemenue 3a1a4 ¢ moMoOIIBIO YUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM,
C IPUMEHEHUEM N300pa’KeHHs YUCIOBBIX TPOMEKYTKOB. Pelienne 3aau ¢ nCnoiab30BaHuEM
YHUCIIOBBIX (DYHKIIUH 1 UX rpaduKoB. Vcmonp30BaHue CBONCTB U rpaKOB IMHEHHBIX U

KBaJIpaTHUHBIX (QYHKIUI, 00paTHON MPOMOPLUUOHATEHOCTH U QYHKIIUU Y = Jx . I'padmueckoe
pelieHre ypaBHEeHUI 1 HepaBeHCTB. M cronb30Banue onepanuil HaJl MHOKECTBAMU U
BBICKa3bIBaHUSMU. VIcTionb30BaHe HEPABEHCTB U CUCTEM HEPABEHCTB C OAHOU MEPEMEHHOI,
YHCIJIOBBIX IPOMEXKYTKOB, MX 00bEAMHEHUH U nepeceueHuil. [IpumMenenre npu pemeHuu 3aaau
CBOWCTB apu(METHUYECKON ¥ TECOMETPUIECKOI MPOrpECCHr, CYMMHPOBAaHUS OECKOHEUHOU
CXOJSIIENCS TEOMETPUUECKON POTPECCHH.

MHoxecTBa (UUCTOBBIE, TEOMETPUUECKUX PUTYD). XapaKTePUCTUUECKOE CBONCTBO,
AIIEMEHT MHOXECTBA, ITyCTOE, KOHEUYHOE, OeCKOHEUHOE MHOKeCTBO. CIToCOObI 3a1aHus
MHokecTB [lonMHokecTBO. OTHOIICHUS MTPUHAIIKHOCTH, BKIIIOUEHUS, paBeHcTBa. Onepaumn
Hajl MHOXecTBaMu. Kpyru Ditnepa. Koneunble n 6eckoOHEUHbIE, CUETHBIE M HECUETHBIE
MHOJKECTBA.

HctuHHbBIC U J10KHBIE BBICKA3bIBAHUSI, OTIEPAIIMHU HAJl BEICKA3bIBAaHUSAMU. A1eebpa
svickazvleanuti. CBS3b BBICKA3bIBAHUN ¢ MHOXKeCTBaMH. KBaHTOPBI CyIIIECTBOBAHUS U
BCEOOIIHOCTH.

3aKkoHbI JIOTUKU. OCHOBHblE I02utecKue npasuia. Pelenne Joruueckux 3a1ad c
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUIL.

Ymo3zaximouenns. OO0CHOBaHMS U I0Ka3aTeNbCTBO B MaTeMaTuke. TeopeMbl. Buabl
MaTeMaTHYeCKUX YTBEPXKICHUH. Buowvl dokazamenvcmes. Mamemamuueckas uHOYKYUs.
Ymeepoicoenus: oopamnoe dannomy, npomusononodxcrhoe, 06pamuoe nPoOMuUEONOI0HCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOAUMBIE U IOCTATOYHbIE YCIOBHUS.

OcHosnas meopema apupmemuru. Ocmamxu u cpasuenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema ®epma. q-uunvie cucmembl CHUCTEHUS.
@yuxyus Jinepa, YUcio u cymma oeaumerieli HamypaibHO20 YUCIA.

Panuannast mepa yria, TpUroHoMeTpudeckasi OKpy>KHOCTb. TpUrOHOMETpHUYECKHE
GyHKIIMY yucen U yrioB. @opMysbl TPUBEACHUS, CII0KEHHUS TPUTOHOMETPHUECKUX (YHKITHH,
(dbopMyIIbI IBOMHOTO U MOJIOBUHHOTO aprymenTa. [IpeoGpazoBaHue CyMMBbI, pa3HOCTH B
POM3BEACHUE TPUTOHOMETPHUECKUX (DYHKIIMHA, 1 HAOOOPOT.

Hynu ¢yHKIIMK, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTL. Hanbomnbiee u
HauMeHblnee 3HaueHne GpyHkuuu. [lepuoanueckne GyHKIINN 1 HAMMEHBIHA 1epro. YeTHbIe u
HEeueTHbIE PYHKIUN. PYHKYUU «OPOOHAS Yacmb YUCIA» Y ={X } U «yenas yacme yucia» y =[xJ.

Tpuronomerpuyeckue GyHKIIMHU YUCIOBOTO apryMEHTa Y =COsX , y =SinX , y =tgx ,
y=ctgx . CoiicTBa u rpaduku TpuroHomeTpuueckux Gpyukmuii. OopaTHbie
TPUTOHOMETpHUecKHue QYHKINH, UX TJIaBHbIE 3HAYEHUS, CBOMCTBA U TpapuKH.



Tpuronomerpuueckue ypaBHeHus. OTHOPOJAHbIE TPUTOHOMETPUYECKHE ypaBHEHUs. Perienne
IIPOCTEUIINX TPUTOHOMETPUUYECKUX HEepaBeHCTB. [IpocTeiiime cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUM.

CreneHs ¢ 1eHCTBUTENBHBIM I1I0Ka3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiimue
noKa3aTeJbHbIC YpaBHEHHS U HepaBeHCTBa. [lokazarenbHas (yHKIMS U €€ CBOWCTBA U IpaduK.
Yucino e u pyHKIIUA y =¢e* .

Jlorapudm, cBorictBa morapudma. JlecATHUHBIN 1 HATYPAIbHBIN JOTraprudM.
[IpeobpazoBanue norapupMudeckux BolpaskeHui. Jlorapupmuieckre ypaBHeHUS U
HepaBeHcTBa. Jlorapupmuyeckas GyHKIUS U €€ CBOICTBA U Irpaduk.

Crenennast pyHKIUS U ee CBOMCTBA U Tpaduk. VpparroHaibHbie ypaBHEHUS.

IlepBuuHbIe peACTaBIECHUS O MHOXKECTBE KOMIUIEKCHBIX UuCell. [Jeticmeus ¢
Komniekcubimu yucnamu. Komniexcrno conpsascennvie yucna. Mooynw u apaymenm yucia.
Tpuconomempuueckasn gpopma KoMniekcHo2o yucia. Pewenue ypasnenuii 6 kKomniekchvix
yucuax.

MeTton uHTEpBaNIOB I pelieHus HepaBeHCTB. [Ipeobpa3oBanus rpadukoB GyHKIMIA:
CABUT, YMHOKCHHE HA YHCJIO, OTPAXKEHUE OTHOCUTENLHO KOOPAMHATHBIX ocell. ['paduueckue
METO/IbI PEIlIeHUs] yPAaBHEHUH 1 HepaBeHCTB. PellieHue ypaBHEHHI 1 HEPaBEHCTB, COIEPIKALIUX
NIEPEMEHHYIO TI0]1 3HAKOM MOJYJIS.

CucTeMsbl MoKa3aTeNbHBIX, JOrapUPMUYECKIX U HPPALIMOHAIBHBIX YpaBHEHUH. CHCTEMBI
NOKa3aTeJIbHbIX, JIOTAPU(YMUIECKUX U UPPAIIMOHATILHBIX HEPABEHCTB

. Bzaumuo oOparusie pynkuuu. ['padukn B3auMHO 00OpaTHBIX (PYHKITHIA.

YpaBHEHMS, CUCTEMBI YPAaBHEHUH C TAPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasrnenuii cmenenu eviuie 2 cneyuanibHulx
6u008. Teopema Buema, meopema besy. Ilpusooumvle u Henpusooumvie MHo2ouneHvl. OCHOBHAsL
meopema ancebpvl. Cummempuyeckue MHo2ounenbl. Llenouuciennvie u yeio3HayHvle
MHO20UJIeHDbL.

Jluogpanmoswr ypasnenus. Llennvle opobu. Teopema Depma o cymme K8aodpamos.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembi 0 npubaudICeHUY OeliCMBUMETbHBIX YUCET PAYUOHATLHBIMU.

Mmnooicecmea na KOOpOUHAMHOU NAOCKOCMU.

Hepasencmeo Kowu—Byusaxosckozo, nepaserncmeo Hencena, nepasencmea o cpeouux.

[Tonsarue npenena GpyHKuUUU B TOUKe. [lonamue npedena GyHKyuu 8 6eCKOHEeuHOCMU.
Acumnmomul epaghuxa ¢ynxyuu. Cpagnenue 6eCKOHeUHO MALbIX U OECKOHEUHO OONbULLX.
HenpepwiBHOCTS hyHKIIMU. Coticmaa Henpepwignvix hyHxkyuu. Teopema Betiepumpacca.

Huddepenunpyemocts pynkuuu. [IponsBoanas ¢pyukuuu B Touke. KacarenpHas k
rpaduxy ¢pyHkuuu. 'eomerpudeckuii u pu3nueckuil CMbICT MPOU3BOAHON. [Ipumenenue
npou3eoonol 6 gusuxe. IIpon3Boansie 3nemeHTapHbIX GyHKIuH. [IpaBuna
nuddepeHIpoBaHms.

Bropas npousBojHas, ee reoMeTpUUecKuil 1 (GU3NYECKHI CMBICII.

Touku skcTpeMyma (MakcuMyma U MUHUMYyMa). MccrenoBanue ajeMeHTapHbIX
(GyHKLIUI Ha TOYKU SKCTpeMyMa, HauOoJIbIllee 1 HAaUMEHbIIee 3HaYeHHE C TOMOIIIBIO
NpOU3BOIHON. [locmpoenue epaghuxos hynkyuii ¢ nomowuvio npouzsooHwix. Ilpumenenue
npou3800HOU Npu peutenuu 3aoad. Haxoowcoenue saxcmpemymos hyHkyuil HeCKONbKUXx
nepemeHHbIX.

[TepBooOpaznas. Heonpenenennsiii naTerpai. [leppooOpa3Hbie 351eMEeHTapHBIX
bynakuwmii. [Tnomane kpuBonuuelino# Tpanenuu. opmyna HeroTona-JleliOuua.



OnpeneneHHblil HHTETpAll. Boiuucienue naowaoei n10CKux guayp u 06vemos mei epaujeHus ¢
NOMOWbIO UHMeZPada..

Memooul pewenus GyHKYUOHANbHBIX YPASHEHUI U HEPABEHCME.

I'eomeTpus

[ToBTOpenwue. Pemenune 3a1a4 ¢ MCMOIBL30BAHUEM CBOMCTB (PUTYp Ha ITOCKOCTH.
Pemenne 3a1a4 Ha OKa3aTENIbCTBO U IOCTPOEHUE KOHTPIpUMEpPOB. IIpuMenenne npocrenmmx
JIOTUYECKHUX IIPaBUII. Pelienue 3a1a4 ¢ MCIONIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOILIEHUH B IPSIMOYTOJIbHBIX TPEYTOJbHUKAX, (PAKTOB, CBI3aHHBIX C YETHIPEXYIOJIbHUKAMHU.
Pemienue 3aau ¢ ucnonp3oBaHueM (akTOB, CBA3aHHBIX C OKpYKHOCTAMHU. Perienue 3a1aq Ha
M3MEPEHUS Ha IJIOCKOCTH, BBIYMCIECHUS AJIMH U IIOWAAel. Pewenue 3a0au ¢ noMoubio
6EKMOPOE U KOOPOUHAM.

Harnsannas crepeomerpus. [lpusma, napamienenunes, nupaMua, TeTpadap.

OcHOBHBIE IOHATHS FEOMETPUHU B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIICICTBUS
u3 HUX. [lonamue 06 akcuomamuiecKom memooe.

Teopema Menenas onsa mempasopa. IlocTpoeHue CEUSHHI MHOTOTPAHHUKOB METOIOM
cnenoB. LlenTpanbHoe npoekTupoBanue. [locTpoeHne ceyeHnii MHOrOrpaHHUKOB METOJOM
MPOEKITUH.

CkpenuBarouiecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU. Memoosl HaxodcoeHus
PACCMOANHUL MEHCOY CKPeUUBAIOWUMUCS NPAMBIMU.

Teopembl 0 napajijIeIbHOCTH NMPSAMBIX U INIOCKOCTEN B IpocTpaHcTBe. [lapamnensHoe
NPOCKTHPOBAHUE U N300pakeHue Guryp. [ eomempuueckue mecma modex 8 npOCMpancmee.

IlepneHIUKYNAPHOCTD NPSAMON U INIOCKOCTH. OPTOrOHaIbHOE IPOEKTUPOBAHNE.
Haxnonnsle u npoekuuu. Teopema o Tpex nepneHauKymIsapax.

Buowr mempasopos. Opmoyenmpuueckuii mempasop, KapKacHvlil mempasop,
pasnocpanusiil mempas’op. Ipamoyzonvheiii mempas’dp. Meduanvl u bumeouanvl mempasopa.

Jlocmpaueanue mempasdpa 0o napainenenuneod.

Paccrosinus mexay ¢urypamu B npoctpancTse. OOHIMi NepneHAuKyIsp ABYX
CKPEIINBAIOIINXCS TPSIMBbIX.

Vbl B npoctpaHcTBe. [lepneHuKynsipHble MI0CKOCTH. [1101adb opmo2oHanibHOl
npoexyuu. Ilepnenouxynsaproe ceuenue npusmol. TpexepanHulii u MHO202PAHHbLU Y201
Cesoticmea naockux yenoe muocozpannoco yaia. Ceoticmea niocKux u 08y2panHbix y2io8
mpexepanno2o yena. Teopembl KOCUHYCO8 U CUHYCO8 OISl MPEeXZPAHHO20 Y2ld.

Bunel MHOrOrpaHHUKOB. Pazeepmiu muocoepannuxa. Kpamuativuue nymu na
NOBEPXHOCTU MHO202PAHHUKA.

Teopema Jiuinepa. lIpaBuiabHbIE MHOTOTPAHHUKH. /[80ticmBEeHHOCHb NPABUTILHBLX
mHuozcoepannukos. IIpuzma. [lapamnenenunesn. Ceoiictea napautenenunena. [IpsmoyronbHsi
napasuienenunenl. Hak1oHHbIE TPU3MBIL.

[Inpamua. Buael nupamMua. D1eMeHThI IPABUIBHOW UpaMuibl. [IupamMuel ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepxXHOCTEN MHOTOTPAHHUKOB.

Tena BpalieHus: HUIMHIP, KOHYC, map U chepa. CeueHus: HMIMHIPA, KOHyca U 1apa.
[[TapoBoii cerMeHT, mapoBOl CI0M, MAPOBOM CEKTOP (KOHYC).

VYcedenHnast nupaMua U yCEUEHHBIN KOHYC.

Onemenmol cipepuueckoii 2ceomempuu. Konuueckue ceuenusi.



KacarenbHble npsmMble U MI0cKOCTU. Brincanusie 1 onucanubie chepsl. Kacarowuecs
cghepovl. Kombunayuu men 8pawjeHus.

BekTops! u koopauHaThl. CyMMa BEKTOPOB, YMHOKCHHE BEKTOPA HA YHCIIO. YTOI MEXKIY
BekTopamu. CKaJIIpHOE MTPOU3BEICHNE. Y paBHEHUE TUNIOCKOCTH. DopMysia pacCTOSTHHSI MY
TouKaMu. Y paBHeHUE chepbl. Popmyna paccmosamus om moyku 0o niockocmu. Cnocooul
3a0anusi NPAMOU YPAGHEHUIMU.

Pewenue 3a0au u ookazamenvbcmeo meopem ¢ NOMOUWBIO BEKMOPO8 U MEMOOOM
KOOpOUuHam. JeMeHmbl 2e0Mempuu Macc.

[Tonsitue o6bema. O0BEeMbI MHOTOTPAaHHUKOB. OOBEMBI TEIT BpallieHus. AKcuombl
o06vema. Bvi6ood popmyn 06vemo6 npamMoy2oibHo20 napaiieienuneod, npusmsl i NUPaAMUobl.
Dopmynvl 011 HaxoxicOeHusi obvema mempas’opa. Teopemvl 06 OMHOWEHUSAX 00BEMOB.

Ipunooscenus unmezcpana K 8bI4UCiIeHUI0 00beM08 U NOBEPXHOCMell Mell 8PAUeHUs.
Inowaos cghepuueckoeo nosica. Obvem wapogozo cnos. llpumenenue 06vemos npu pewieHuu
3a0au.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomanb moBepXHOCTH LHMWJIMHIIPA U KOHYCA.

KomOuHanmu MHOTOTpaHHUKOB U T€J BPaICHHUS.

[TogoOue B npoctpancte. OTHOLIEHNE 00BEMOB U TIJIOMIAEH TOBEPXHOCTEN TTOTOOHBIX
buryp.

Heuoicenus 6 npocmpancmee: napanieibHulil NepeHoc, CUMMEMPUsT OMHOCUMETLHO
NIOCKOCMU, YeHMPANbHASL CUMMEMPUsl, NOBOPOM OmHocumenvHo npsamoil. Ilpeoopazosanue
nooobus, comomemus. PeweHue 3a0au Ha n10CKOCMU ¢ UCNOIL308AHUEM CIMEPeOMempPUudecKux
Memooos.

BeposiTHOCTH U CTATHCTHKA, JIOTUKA, TeOpUs rpadoB U

KOMOMHATOPHKA

[ToBTOpenue. Mcnonb3oBanne TabIUI ¥ JuarpamMm JIjsl IPEICTaBICHUS JaHHbBIX.
Pemenue 3a1ay Ha IpUMEHEHNE OMMCATEIbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEHUX,
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HaYSHMsI, pa3Maxa, TUCIEPCUN U CTaHJaPTHOTO OTKJIOHEHHUS.
Boruncnenue yacTot U BeposiTHOCTEN cOObITHI. BhIuncienre BeposiITHOCTEH B ONBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU McX0aMHU. Vcrionb30BaHe KOMOUHATOPUKH.
Beruucnenue BeposiTHOCTEH He3aBUCUMBIX cOOBITHH. Vcnonbp3oBaHne GOPMYIIbI CIIOKEHUS
BEPOSTHOCTEH, 1uarpamm Diisiepa, epeBa BeposaTHocTel, popmyisl bepHyim.

Beposmnocmunoe npocmpancmeo. Akcuomvt meopuu 6eposimHocmell.

VYcnoBHas BeposATHOCTS. [IpaBrito yMHOXkeHUs BepossTHOCTEN. DopMmyiia OIHOU
BeposiTHOCTH. Dopmyna baiieca. JIuCKkpeTHbIe cilydaiiHble BETMYUHBI M PACIIPEICIICHHUS.
CoBmecTHbIe pacnpeneneHus. Pacnpenenenne CyMMsl M TPOU3BEICHNS HE3aBUCHMBIX
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOe OKHUIaHUE U JUCIIEPCHUS CIIy4alHOM BEITMYHHBI.
MareMaTnyeckoe 0KHIaHUE U JUCIIEPCUS] CyMMBI CIIy4alHbIX BEJIMYHH.

bunapnas ciyyaiinas BenuduHa, pactpeaeienue bepuymim. I'eomerpuyeckoe
pacupeneneHre. buHOMHaNBHOE pacpeeseHUe U €r0 CBOMCTBA. [ unepeeomempuueckoe
pacnpeodenenue u e2o c0UCMEaA.

HenpepsiBHble cydalinble Benu4uHbl. [[10THOCTE BeposiTHOCTH. DyHKLIMS
pacnpezenenus. PaBHoMepHOe pacnipeneieHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl



. Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacrpenenenne. OyHKIUS
Jlannaca. ITapameTpsl HOpManbHOTO pacnpeneneHus. Ilpumeps! ciry4ailHbIX BEJIUYUH,
MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pOCT 4enoBeKa). [lenmpanvras
npeoenvbHas meopema.

Hepaenctso Yeobniea. Teopema YeoOrleBa u Teopema bepaymu. 3akoH 601bmmx
yrces. BeiOopouHslil MeToa n3MepeHus BeposTHOcTel. Ponb 3akoHa OOJIbIINX YKMCEN B HAyKe,
npupoze u obmectse. KoBapuanust 1Byx ciaydaiHbIX BesndyuH. [loHsTHe 0 Ko3puuneHTe
koppesnsiuu. CoBMecTHbIE HAOIIOEHUS JIBYX CIyYalHbIX BEIUYHH. Bbibopounblil
K02¢hhuyuenm koppenayuu. Jlunetinas peepeccus

Cmamucmuueckasn cunomesza. Cmamucmuxa Kpumepusl u ee ypo8eHb 3HAUUMOCTIU.
IIposepxa npocmetiwux cunomes. IMIUpUIEcKUe pacnpeoeneHus u ux céa3b ¢ meopemuyeckumu
pacnpeoenenusamu. Paneosas koppensyus. Ilocmpoenue coomeemcmeuii. Hnvekmuegnvie u
cropvekmugHvie coomeememeust. buekyuu. [Juckpemnas nenpepvienocmo. Ilpunyun [Jupuxie.
Koouposanue. /[éouunas 3anuce. Ocnognvle nonsimusa meopuu 2paghos. /lepesws. Jlgouunoe
oepeso. Ceaznocmo. Komnonenmor céaznocmu. [lymu na epage. Jiineposvl u I amunbmonossl
nymu.



II

TemaTuuyeckoe NJIAHUPOBAHUE
popuiIbHBIN YPOBEHDb 1O MpeaMeTy «AJjredpa u Hayasaa anaansa» 10-11 kaace

HaumeHoBaHMe pa3nesna

KoanuecTBO 4acoB

KiaroueBbie BocmuTaTeJIbHbIE 3aJaumn

10 xaacc

11 xaacce

BCEro

KoHTpobHbIX
paboTt

BCEro

KoHTpoabHbIX
padot

[ToBTOpenue matepuana 7-9
KJIacCoOB

- IPUBUTHE UHTEPECA K MATEMATUKE;

- BOCIIUTaHUE CO3HATEIBHOTO YCBOCHUS
MaTE€MaTHKU;

- (hopMUpOBaHUE YYBCTBA OTBETCTBCHHOCTH,
-CO3/IaHHE CUTYyalluH yCIIeXa Ha YPOKe

JleiicTBUTENIbHBIC YHCIIa

12

-BOCIIMTAaHUC Y YYCHHUKOB OTBETCTBCHHOCTH,
BHUMATCIBbHOCTH, YCCTHOCTH,
CaMOCTOATCJIIbHOCTHU, B3AUMOYBAXKCHUS,

- UCIIOJIB30BaHNEC BBIYHCIUTCIIBHBIX HABBIKOB

Yucnossle GyHKIHH

10

-(hopMupoBaHrEe HAyYHOTO MUPOBO33PEHUS,
- pa3BUTHE KYJIBTYPHI 3CTETHUYECKOTO
BOCTIPUATHS OKPY’KAIOIIEro MUpa,

- BOCIIUTaHHUE aKKYPAaTHOCTH, YCUAYNUBOCTH,
MIPHUIIEKHOCTH,

- (hopMUpOBaHNE TMYHOCTHBIX TTO3UTHBHBIX
KaueCcTB

Tpuronomerpuueckue GpyHKIMN

24

- IPUBUTHE UHTEpECA K U3y4aeMOMY ITPEIMETY,
- BOCIIUTaHUE TPY/10J1t00us, YyBCTBA
KOJUIEKTUBU3MA, - Pa3BUTHE KYJIbTYPbI
3CTETUYECKOTO BOCIIPUATHS OKPYKAIOIIETO
MHpa, - BOCIUTAHUE CAMOCTOSTENIBHOCTH
yHanmxcs

Tpuronomerpuyeckue
ypaBHEHUS

10

-BOCIIMTAHUE [MO3HABATEIILHON aKTUBHOCTH,
OTBETCTBEHHOCTH, CMEJIOCTH CY>KICHHM,
KPUTHUYECKOTO MBIIIJIEHNUS,

- (hopmupoBaHHEe TyBCTBA OTBETCTBEHHOCTH,

- BOCIIUTAaHUE CaMOCTOSITEIbHOCTY yYaIIUXCS,
- BOCIIUTAHUE aKKypaTHOCTU, YCUTUUBOCTH,
MPUIIEAKHOCTH,

- BOCITUTaHHE TPYAOIIO0OUs, 9yBCTBA
KOJJIEKTUBU3MA,

- IPUBUTHE UHTEPECA K MATEMATHKE




[TpeoOpa3zoBanue
TPUTOHOMETPUICCKUX
BBIPaKEHUI

21

- IPUBUTHE WHTEpECa K N3y4aeMOMy IIPeIMETY,
- BOCIIUTaHUE TPYI0JIt00NS, UyBCTBa
KOJUIEKTUBU3MA, - Pa3BUTUE KYJIbTYPHI
ACTETUYECKOTO BOCTIPUSATHUS OKPYKAIOIIETO
MHpAa, - BOCIUTaHE CAMOCTOATEITHHOCTH
YUAIUXCS

KomiiekcHeie yncia

[TpousBoanas

29

O 0| N

KomOuHnaropurka 1 BeposSTHOCTb

[ToBTOpenne kypca 10 kmacca

-(hopMupoBaHre HAyYHOTO MUPOBO33PEHUS,

- UCTIOJIb30BaHME TOJI0KUTENBHBIX KU3HEHHBIX
MIPUMEPOB,

- (hopMUpOBaHME TUYHOCTHBIX TTO3UTHBHBIX
Ka4yecTB IIKOJIEHUKOB,

- Pa3BUTHUE KYIbTYPBl 3CTETHYECKOTO
BOCTIPHATHS OKPYKAIOLIETO MHPa,

- BOCIIUTaHHE CAMOCTOSITEIbHOCTH YUaIlIuXcsl

11

MmuorouseHs!

10

- BOCIIUTaHNE OCMBICIIEHHON Y4eOHOM
IEATCILHOCTH;

- BOCIIMTAHHUE MPOJYMAHHOCTH CBOUX JEHUCTBUI
M TOBEJICHUS,

-BOCHUTAHUE KPUTHYECKOI'O MBIIUICHUS,
OTBETCTBEHHOCTH, BOJICBBIX KAUCCTB

12

Crenenu u kopHu. CTeneHHble
byHKIIH

24

- IPUBUTHE UHTEPECA K U3y4aeMOMY MPEIMETY,
- BOCIIUTAHUE CO3HATEIHHOTO YCBOCHHUS
JUCIUTUTHHBI,

- pa3BUTHE OOIIECTBEHHO — AKTUBHOMN
JINYHOCTH,

- UCTIOJIb30BaHKE TIOJOKUTEIBHBIX KU3HEHHBIX
MPUMEPOB,

-OCYIIECTBIIATh IKOHOMUYECKOE BOCITUTAHHE

13

IToxazarenbHas u
norapupmuyeckast QyHKIUU

31

- co3JlaHue aTMocQepbl COTPYTHHYECTBA
YUHUTENIS ¥ yJaIluxcs,

-BOCIIUTaHME TTO3HABATEIHLHOMN AaKTHUBHOCTH,
OTBETCTBECHHOCTH, CMCIIOCTH Cy)I(}IeHHﬁ,
KPUTHYECKOT'O MBIIUICHHS,

- BOCIIUTaHUE TPYIOITIO0HS, YyBCTBA
KOJJIEKTUBU3MA,

- IPUBHUTHE UHTEpPECA K H3yUCHUIO
MaTeMaTHKH,

- BOCIIUTAHHE CO3HATEIBHOTO YCBOCHUS
MaTEMAaTUKN

14

[lepBooOpa3Has u UHTErpa

15

DIIEMEHTHI TEOPUHU
BEPOATHOCTEN U

-(hopMupoBaHUE HAYYHOTO MUPOBO33PCHHUS,
- UCTIONIb30BaHKE TIOTOKUTEILHBIX YKU3HEHHBIX
MPUMEPOB,




MaTEMaTUYE€CKON CTATUCTUKHU - (hopMHUpOBaHKE TUIYHOCTHBIX TTO3UTUBHBIX
16 | YpaBHEeHMS U HEPABCHCTBA. 33 1 KauecTB IIKOJILHHUKOB,
Cucrembl ypaBHEHHUU U - Pa3BUTHE KYJIBTYPbI 3CTETUYECKOTO
HEpaBEHCTB BOCIIPHATHS OKPYIKAIOIIETO MHPA,
17 HpeI[BK3aMCHaLH/IOHHa}I pa60Ta 4 - BOCIIUTAHHUC CaMOCTOATCIIbHOCTU y4YallIUXCs-
3a Kypc OJIHOK CpeI[Heﬁ IIIKOBI BOCIIUTHIBATh OTBECTCTBCHHOCTDH, YCCTHOCTD,
18 | Obo0bmaromee MOBTOPEHNE 11 1 16 TOPAZIOTHOCTD, B3AUMOYBAKCHAC,
-BOCIIMTAaHUEC YBECPCHHOCTHU B CBOUX CHUJIAX,
-CO3JaHNE CUTYalluM YCIIEXa Ha YPOKE
Hroro 136 11 136 13
KanenpapHo-rematudeckoe mjiianupoBanue ajareopsl B 10 kiacce
Ne TEMA YPOKA Jara nmo JlaTa nmo
n/n IUIAHY paxry
IToBTOpenune kypca anaredopsl 7-9 kiace.
1 [Tpeobpa3oBaHre pallOHAIBHBIX BHIPAKEHUH.
2 Yucnossle GyHKIMHU. PemieHne parimoHanbHbIX HEPABEHCTB U MX CHUCTEM.
3 Bxoonaa konmpoavnas paboma
JeiicTBUTEIbHBIE YUCJIA.
4 HatypanbHble u niensle yncna. JlenuMocTb HaTypaJIbHbIX YHCEIL.
S) IIpu3naku genmumoctu. IIpocTeie 1 cocTaBHBIE YUCIA.
6 Henenne ¢ ocratkoM. HO/I, HOK HeckoJIbKHX HaTypaJbHBIX YHCEIL.
7 PammmonansHEIE YmCHa.
8 WppanmonanpHble 4yncia
9 JleficTBUTENbHBIE YKCIIAa U YKCIIOBas NpsiMast. YHCIIOBbIE TPOMEKYTKHU.
10 | Moaynbs IeHCTBUTEIHHOTO YUCIIA.
11 | IToctpoenue rpadukoB GyHKIUH, COIEPKAIUX MOIYJIb.
12 | Tloctpoenue rpadukoB GYHKINH, CONEPIKAIUX MOIYITb.
13 | Pemenue 3amay no teme: «JleiicTBUTETLHBIC YHCIIA)
14 | Koumponvnas paboma Nel no meme: «/lelicmeumenvHble uucaay
15 AHaM3 KOHTPOJIBHOW paboThl. MeTo1 MaTeMaTHuyeCcKor MHAYKIMU. [[puHIIMTT MaTeMaTHYeCKON WHIYKITUU

YucioBble PyHKIUH




16 | Onpenenenue yuca0BOM QYHKIIMHU, CHOCOOBI 3aJJaHNs YUCIOBOH (DYHKITHH.

17 | CnocoOsbl 3ajaHNs YMCIOBOM (DYHKITHH.

18 | ObGnacte onpeneneHus U 00JaCTh 3HAYCHUS (PYHKITUH.

19 | OGnacth onpeneneHus ¥ 00JIACTh 3HAYCHHUS (DYHKIIHH.

20 | MOHOTOHHOCTh ¥ OTPAHMYCHHOCTh (DYHKIMH. YeTHOCTh (PYHKITHH.

21 | HauGompbliee 1 HaMMEHbIIIEe 3HAYCHUS! PYHKIIUU

22 | IlepponuuHOCTh QYHKIIUH.

23 | O6parHas GyHKIIHS.

24 | I'padux obpaTHOI PyHKIMH.

25 | Koumponvuasn paboma Ne2 «Hucnoeswvie pynkuyuuy

Tpuronomerpuyeckne pyHKIUUH

26 Beenenue. J[niHa 1yru OKpyKHOCTH.

27 | YucnoBas OKpYKHOCTh Ha KOOPAMHATHOMN TJIOCKOCTH.

28 | KoopauHaThl TOUEK YHCIOBOM OKPYKHOCTH.

29 | CuHyC ¥ KOCHHYC

30 | CaoiicTBa cHHYyCa U KOCUHYCA.

31 | TaHreHc u KOTaHTEHC.

32 | Tpuronomerpuyeckne GyHKINU YUCIOBOTO apTyMEHTA.

33 | OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

34 | Tpuronomerpudeckne QYHKIUU YTIIOBOTO apryMEHTa.

35 | @yHKIms y = sin X, e€ cBoiicTBa U rpaduk

36 | @yHKIMA Y = cOs X, €€ CBOMCTBA U rpaduk.

37 | Pemenue TpUrOHOMETPHUYECKUX YPABHEHHH C IIOMOMIBIO TPauKOB.

38 | Konmponavnas paboma No3 «Onpedenenue mpuzoHomempuueckux QyHKyuiy.

39 | [Toctpoenne rpaduka pynknuu y = mf (x).

40 | [octpoenue rpauKOB TPUTOHOMETPHUECKUX (DYHKIMH

41 | Iloctpoenue rpadpuka pynkuuu y = f (kx)

42 | lIpeobpazoBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKIUH

43 | I'paduk rapMOHHYECKOTO KOJIeOaHMUS.

44 | Oynkuus y = tgx . CoiictBa QyHKIUU U €€ rpaduK.

45 | ®ynkuus y = ctgx, CoiictBa pyHKIMU U €€ rpaduk.

46 | ®yHKnMM y = arcsin X, y = arccos X, UX CBOWCTBA U UX TpapuKH.

47 | ®dynkuuu y = arctg X, y = arcctg X, CBOMCTBa U X rpa(uKH.

48 | IlocTpoenne rpadMKOB KyCOUHBIX (DYHKIIHIA, COJEpKaIIX 00paTHbIE TPUTOHOMETPHYECKUE (DYHKITHH.

49 | Tecmosasn paboma no meme « Tpuzonomempuueckue gpynxyuuy
Tpuronomerpnyeckue ypaBHeHuUs!

50 | [Ipocreiimme TPUTOHOMETPUIECKHE YPABHCHHS U HEPABEHCTBRA.




o1

IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.

52 | ApPKKOCHHYC U pellIeHHe YPAaBHEHHs COS X = a

53 | ApKCHHYC U PEIICHHE YpaBHEHHUS Sin X = a

54 | ApKTaHI'€HC U pellieHUE YpaBHEHUsI tg X = a. APKKOTAHI€HC U PEIICHUE YpaBHEHUS Ctg X = a

55 | Pemenue npocTefmx TpUroHOMETPUYECKUX HEPABEHCTB

56 | Pemenune TpUroHOMETPUYECKHX YPABHEHUH, CBOISAIIMXCS K PEIICHUIO KBAJIPATHOTO YPaBHEHHS.

57 | Pemenue ogHOPOIHBIX TPUTOHOMETPHUECKUX YPaBHEHUH

58 | Pemenue TpUroHOMETpHUECKUX HEPABEHCTB.

59 | Konmponsuas paboma Ne4d no meme « Tpuzonomempuueckue ypasHeHus»

IIpeoOpa3oBaHNisi TPMTOHOMETPUYECKUX BbIPAsKEHMI.

60 | ®opmyIbl MPUBEICHHUS.

61 | ®opmyIbl npuBEaCHUS.

62 | CuHyC ¥ KOCHHYC, CyMMBI U Pa3HOCTH apTyMEHTOB.

63 | CuHyc M KOCHUHYC, CYMMbI U Pa3HOCTH apryMEHTOB.

64 | PemeHue TpUroHOMETPUYECKUX YPABHEHUH C IpUMEHEHHEM (GOpPMYI CUHYCa, KOCUHYCA, TAHT€HCA CYyMMBI U
Pa3HOCTH .

65 | ®opmyIbl IpUBEICHUS.

66 | Pemenune TpUroHOMETPHYECKHX YPABHEHUH C MMOMOIIBIO (hOPMYIT IPUBEICHUS

67 | ®opMyIbl TBOWHOTO apryMeHTa.

68 | PemeHne TpUrOHOMETPUYECKHX YPAaBHEHUH ¢ TOMOIIBIO ()OPMYIT TBOWHOTO apryMeHTa

69 | ®opMyIibl IOHUKEHUS CTETIEHU

70 | IlpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUECKUX (DYHKIIMH B IPOU3BE/ICHHE.

71 | PemueHue TpUroHOMETPUUECKUX YPAaBHEHUH C MOMOIIBIO (hOPMYII TPeoOpa3oBaHUE CyMMbI TPUTOHOMETPUYECKUX
(GyHKLUH B IPOU3BEICHHE.

72 | Konmponvnasa paboma Ne 5 no meme « Tpuzonomempuueckue ynKyuu cionceHus apzymennmos)

73 | PemieHne TpUrOHOMETPUUYECKHX YPAaBHEHUH C MOMOILBIO (hOpMYIT MpeoOpa3oBaHUE CYMMBI TPUTOHOMETPUYECKHX
(GyHKIMI B IPOU3BEJCHHE.

74 | IlpeoOpa3oBaHue MPOU3BEACHUSI TPUTOHOMETPUYECKUX (PYHKIHI B CyMMy

75 | PemieHue TpUroHOMETPUUECKUX YPaBHEHUH C MOMOIIBI0 (hOpMYIT TpeoOpa3oBaHUs IPOU3BEACHUS
TPUTOHOMETPUUYECKUX (PYHKIUH B CYMMY.

76 | IlpeoOpaszoBanme BeIpakeHust Asin X + Bcos x k Buay Csin (x+t)

77 | MeToJibl penieHrs TPUrOHOMETPUUYECKUX YPABHEHHH.

78 | Mero/ibl pellieHHsl TPUTOHOMETPUYECKHX YPAaBHEHUH.

79 | Meronbl peneHnst TPUTOHOMETPUYECKIX YPaBHEHUH.

80 | Konmponavnas paboma Ne 6 no meme: Ilpeobpazosanue mpuzonomempuueckux 6blpajiceHuin)

KoMmiuiekcHble yncia.
81 | KommiekcHble unciia 1 apuMeTH4ecKre onepanu HaJl HUIMU.




82

KommiekcHble unciia 1 apuMeTH4ecKre onepanuy HaJl HUMU.

83 | KommiekcHbIe ynciia ¥ KOOpAUHATHAS TUIOCKOCTb.
84 | Tpuronomerpuyeckas (opma 3anucu KOMIIJIEKCHOTO YUCIIA.
85 | Tpuronomerpuyeckas opma 3anucu KOMIJICKCHOTO YUCIIA.
86 | KommiekcHble unciia ¥ KBaJIpaTHbIe ypaBHEHHUS.
87 | Bo3BeneHne KOMIJIEKCHOTO YUCIIA B CTEIICHb.
88 | M3BneueHne KyOUYECKOr0 KOpHS M3 KOMIUIEKCHOIO YHCIa.
89 | Konmponvnasa paboma Ne7 no meme «Komnnexcuvle uucnay
IIpousBoanas
90 | Yucnosble nocienoBaTeabHOCTH. OnpeeeHue U crocoObl 3a1aHus
91 | Yucnossle nocnenoBareabHOCTH.. CBOMCTBA.
92 | Ilpenen ynci0BOM MOCIIEOBATEILHOCTH. TE€OpeMbl.
93 | Cymma GeCKOHEYHOM T€OMETPHYSCKOH MOCIIEeIOBATCIIEHOCTH.
94 ITpenen ¢pynkuuu Ha 6eckoneynocts. [lpenen dynkunu B Touke
95 [Tpenen pynkumm.
96 | 3agaum, MPUBOASIINE K ONPEACICHUIO TPONU3BOIHOM.
97 | Airoput™M HaxO0KAECHUS IPOU3BOJHOM.
98 | Beruncnenne npon3BOIHBIX.
99 Bpruucienne npou3BoIHbBIX.
100 | BeruncieHue npou3BOTHBIX.
101 | Juddepennmponanne cnoxHor pynkuuu. J{uddepennmpoanne oOpaTHON QyHKITUH.
102 | Tnddepennuponanue cnoxHoi pyHkuuu. Juddepenumrpoanue oopaTHON QyHKIUH.
103 | uddepennmponanne cnoxHor ¢pynkunu. JuddepennmpoBanne oOpaTHON QyHKITUH.
104 | YpaBHeHue KacaTeslbHOM K rpaduKy QyHKIMH.
105 | YpaBHeHue KacaTelbHOM K TpaduKy (YHKIHH.
106 | YpaBHeHue kacaTesbHOM K rpaduKy (QyHKIMH.
107 | Koumponsnasa pavoma Ne8 «Ilpouseoonasny.
108 | I[IpumeHeHre MPONU3BOIHON K UCCIICAOBAHHUIO (DYHKITUH.
109 | [IpumeHeHHe MPOU3BOIHON K UCCIIEAOBAHHUIO (DYHKITUH.
110 | [pumeHEeHHEe TPOU3BOTHON K HCCIICIOBAHUIO (DYHKITUH.
111 | Iloctpoenue rpaukoB GyHKIUH.
112 | Iloctpoenue rpadukoB GYHKIIUH.
113 | IIpumeHeHne MPOU3BOAHOM /Ui OThICKaHUs HAaMOOJBIINX U HAMMEHBIINX 3HAYCHUH BEJIMYMH.
114 | IlpuMeHeHne MPOU3BOAHOM /Ui OTHICKaHUs HAaMOOJBIINX U HAMMEHBIINX 3HAYCHUN BEJINYMH.
115 | [IpumeHeHre NpOU3BOJHOMN Ui OTHICKaHUS HAaMOOIbIINX U HAUMEHBIINX 3HAUEHUH BEJTMYMH.
116 | [IpumeHeHHe MPOU3BOAHOM /I OTHICKaHUs HAaMOOJBbIINX U HAMMEHBIINX 3HAYCHUH BEJIMUMH.
117 | IlpumeHeHne TPOU3BOTHOMN TSl OTHICKAHUSI HAMOOIBIINX M HAWMEHBIIINX 3HAYCHUN BEJTUYMH.




118

Konumponvnas paboma Ne9 «Ilpumenenue npou3eo0Hoil K ucciedo8anuto yHKyuiny.

Kom0uHaTopuka 1 BeposiTHOCTh

119 | IlpaBmio ymHoxeHusi. KomOuHaTOpHBIC 3a0a49H.
120 | [lepecranoBka u GaKTOpUAIbL.
121 | Beibop Heckonbkux dnemeHToB. @opmyna bunoma-HeroToHa.
122 | Beibop Heckonbpkux 3nemenToB. @opmysna bunoma-HerloToHa.
123 | Cnyuaiinbie COOBITHS U BEPOSITHOCTH.
124 | Cnyuaiinbie COOBITHS M BEPOSITHOCTH.
125 | Koumponwvnasn paboma Nel) «Kombunamopuka u 6eposmuocnsy.
HTorosoe noBropenue.
126 | IloBTopenue. CBONWCTBA TPUTOHOMETPHUYECKUX (DYHKIUH
127 | IloBTopenue. CBOWCTBAa TPUTOHOMETPUUYECKUX PYHKIIUN
128 | IloBTtopenue. [IpeobpazoBanue rpadukoB HyHKIMH
129 | IloBTtopenue. [IpeobpazoBanue rpadukoB GpyHKINN
130 | [loBTOpenwue. Pemenrie TpUroHOMETPUYECKUX YpaBHEHUI.
131 | IloBTOpeHue. Penienne TpUTOHOMETPUIECKUX YPaBHEHHIH.
132 | [loBTOpenue. Pemenrie oAHOPOIHBIX YPaBHEHHIA.
133 | U ToroBasi KOHTPOJIbHas paGoTa
134 | UToroBasi KOHTpOJIbHasi padoTa
135 | AHanm3 UTOTOBOI KOHTPOJILHOM PaOOTHI.
136 | Urorm rona.
Y4yedHo-TeMaTHYeckuii nJian mo reomerpun 10 kiaace
Nerm\nt KonTtpoub| 3auernl | KiroueBbie BocnuTaTe/IbHbIE 321a49H
Tema Koa-o HbIE
4acoB
padoThI
1 HexkoTopble cBeieHUs U3 MJIAHUMETPUH 3 - Pa3BHTHE KYJIbTYPbI 3CTETHIECKOTO
BOCIIPpUATHUA OKPYKAOLICTro MHpa,




BBenenue. AKCHOMBI CTEPECOMETPUU U UX CJICACTBUSL.

- HCIIOJIb30BAaHUE MOJI0KUTENBHBIX
YKU3HEHHBIX IIPUMEPOB,

- BOCTIUTaHHE CO3HATEIBHOIO YCBOCHNUS
JUCLUTUINHBI,

- IPUBUTHE UHTEpECA K U3y4yaeMOMY
IIpEeaMETY,

-opMupoBanre HayqyHOTO
MHUPOBO33pPEHUS

HapaﬂﬂeﬂbHOCTb NMPpAMBIX U IJIOCKOCTeEM

19

pa3BUTHE KYJIBTYPBl 3CTETUYECKOTO
BOCTIPUATHS OKPY’KAIOIIET0 MUPA,

- IPUBUTHE UHTEPECA K TEOMETPHH -
BOCIIUTAHUE MAaTEMaTUUYECKOU peueBOn
KYJBTYpHI,

-BOCHHUTAHUE ITO3HABATEILHON
AKTUBHOCTH, OTBETCTBEHHOCTH, CMEIOCTU
CYKIEHUN, KpUTUYECKOTO MBIIIICHUS,

- (hopMupoBaHue criocoOHOCTEH
BBINIOJIHEHUS PA3JIMYHBIX PUCYHKOB U
YEPTEKEH,

- BOCIIUTaHUE OCMBICJICHHOHN Yy4eOHOM
JEATEIbHOCTH.

IlepneHAMKYJIAPHOCTH NPAMBIX H IJIOCKOCTEi

20

- pa3BUTHE KYJIBTYPBI 3CTETHYECKOTO
BOCIIPHUATHS OKPY>KaIOLIEr0 MUPa,

- IPUBUTHE UHTEPECA K TEOMETPHH,

- BOCIIMTAHUE MaTEMaTUYECKON peueBoit
KYJIBTYPBI,

-BOCIIMTaHHE TI03HABATEIbHOM
AKTUBHOCTHU, OTBETCTBEHHOCTH, CMEIIOCTH
CYXJIEHUH, KPUTHUECKOTO MBIIILICHUS,

- (hopmupoBaHue criocoOHOCTEH
BBINTOJTHEHHUS Pa3JIMYHBIX PUCYHKOB U
YepTEKEN,

- BOCIIUTaHNE CO3HATEIBHOTO YCBOCHHUS
reOMETPHH

MHoOrorpaHHuKHu

12

Pa3BUTHE KYJIBTYpPbl 3CTETHUECKOIO
BOCIIPUSATHS OKPYKAIOLIET0 MUPA,

- BOCIIUTAHHE MaTEMaTUYECKOM peueBoit
KYJIBTYPHI,

- (hopmupoBaHue criocoOHOCTEH
BBIIIOJIHEHUS PA3JIMYHBIX PUCYHKOB U
yepTexeH,




- opmupoBaHme YyBCTBA
OTBETCTBEHHOCTH,

- BOCIIUTaHHUE CaMOCTOSITETHHOCTH
yYaIuxcs,

- YBEJIUUCHHE CTETICHU
TUCITUTUTHHIPOBAHHOCTH,
OpPraHU30BaHHOCTH,

- OCYUIIECTBIIATh 3CTETHUECKOE
BOCTIMTaHUE, TOKA3EIBAs CBSI3b T€OMETPUH
C UICTOpHEH U MPaKTHIECKOE PUMEHEHHE
B )KU3HMU.

BexkTopsl B IpocTpaHcTBE

BOCITMUTAHUEC aKKYPaTHOCTH,

6 6 YCUAUMUBOCTH, IIPUIICIKHOCTH,
7 3akI0unTeILHOE MOBTOPEHHe Kypea reomerpuu 10 kiacea 6 r;(i’g?r;}?;ia;iee:;IB‘IEE(COT;:’:;KOB’
-BOCIIMTAaHUEC YBECPECHHOCTU B CBOUX
Bcero 68 cunax,
-CO3JaHME CUTYalluH YCIIeXa Ha YPOKE
KanenpapHo-temaTnyeckoe niiaHuposanue mo reomerpuu 10 knace
Ne TEMA YPOKA JlaTa no JlaTa no
n/n IJIAHY dakry
HekoTopsble cBeieHUs1 U3 NJIAHUMETPUH
1 VYTIIbl ¥ OTPE3KH CBSI3aHHBIE C OKPYKHOCTHIO
2 Pemenne TpeyroibHUKOB
3 Teopemsl Menenast u UeBbl. Dmurc, runepOoia, napadona.
Beenenne. AKCHOMBI CTEPEOMETPHHU H UX CJICACTBHS.
4 [Tpenmer crepeomMeTpuu. AKCHOMBI CTEPEOMETPHH.
5 Hekoropsie cinencreus n3 akcuoM. Pemenue 3anau.
IHapanieJbHOCTH NPAMBIX U IJIOCKOCTEH
6 [TapanienbHble IpsIMbIE B IPOCTPAHCTBE
7 [TapanneabHOCTh NPSIMON U IJIOCKOCTH




8 Pemenue 3agau no reme «IlapamienbHOCTh IPAMON U INIOCKOCTH»

9 Pemenne 3anay no teme «llapamiensHOCTh IPSIMOM U INTOCKOCTH»

10 | Pemenwue 3agau no teme «llapainenbHOCTh NPSIMON U MIIOCKOCTH

11 CxpeluBaroimecs npsmbie

12 | Yrasl ¢ COHONPABICHHBIMA CTOPOHAMH. YTOJ MEXAY MPSMBIMHU.

13 | Pemenue 3ana4 no teme «B3auMHOE pacIioIOKEHUE MIPSAMBIX B IIPOCTPAHCTBE. YTOJI MEKAY IBYMs IIPSIMBIMID.

14 | Pemenue 3ana4 no teme «llapamnenbHOCTb NPAMBIX U INIOCKOCTEN»

15 | Koumponvnasa paboma Nel no meme «Axcuomul cmepeomempuu. Bzaumnoe pacnonosrcenue npamoix, npamoi
U njaocKocmu)

16 | IlapamnenbHble IIIOCKOCTH

17 | CpoiicTBa mapauielbHBIX TNIOCKOCTEN

18 | Terpasap.

19 [Tapannenenumnen.

20 3a7a4M HA TOCTPOCHUE CEUYECHUI

21 3a7a4M Ha TOCTPOCHUE CEYCHUI

22 3akperuieHUe CBOMCTB mapaljiesienuneaa

23 | Konmponvuaa paboma Ne2 no meme «llapannensHocms npAMbIX U RAOCKOCHE)

24 | 3auem Nel
IepneHAUKYJISIPHOCTD NMPSIMbIX U MJIOCKOCTEN

25 | IlepnenaukyispHsie NpsAMble B TpocTpaHCcTBe. [lapamienbHblie npsiMble, NEPIEHAUKYIIPHBIE INIOCKOCTH

26 | [Ipu3Hak neprneHAMKyISIPHOCTH MPSMOU U INIOCKOCTH

27 | Teopema o npsAMo, NEPIEHAUKYIISAPHON K IIIOCKOCTH

28 | Pemenue 3a1ay Ha NEPIEHAUKYISIPHOCTD NPSIMON U MIIOCKOCTH

29 Pemenne 3a1a4 Ha NEPHIEHANKYIISIPHOCTD IPSMOM U INIOCKOCTH

30 Pemenne 3a1a4 Ha NEPHEHANKYIISIPHOCTD IPSIMOM U INIOCKOCTH

31 | PaccrosHuE OT TOYKH J0 MJIOCKOCTH. YTOJ MEXKAY MPSMOU U INIOCKOCTBIO.

32 Yron Mexay npsiMoil U IIOCKOCThIO

33 | Pemrenune 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIEHINKYISAPaX, Ha yroJl MEXKY NPSIMOU U MJIOCKOCTBIO

34 | Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX NMEPHEHAUKYISAPAX, HA YTOJ MEXKIY IPSAMOM U INIOCKOCTBIO

35 | Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX MEPIEHAUKYIAPAX.

36 | Pemenue 3a1auy Ha yroja Mexy IpsIMOW U INIOCKOCTBIO

37 | AByrpaHHBbIN yroi

38 | [Ipu3Hak nepneHANKyIIpHOCTH ABYX IUIOCKOCTEN

39 | [IpsAMoOyTonbHEIN NapauieaenuIe

40 | Pemenue 3a1a4 Ha CBOMCTBA MPSMOYTOJIBHOTO MapajuIesIeUIe1a




41 | [leprneHAUKYISAPHOCTH MPSAMBIX U TUIOCKOCTEH /TIOBTOpEeHNE/
42 Pemenue 3amau
43 | Konmponvuaa pavoma Ne3 no meme «Ilepnenoukynaprnocms npamsix u njaoCKoCmu)
44 | 3auem Ne2
MHoOrorpaHHuKHM.
45 | IloHATHE MHOTOTpaHHUKA
46 | [Ipusma. [1nomaas NOBEPXHOCTHU MTPU3MBI.
47 Pemenue 3aga4 Ha BEIYMCIIEHUE TIOIIAAN TOBEPXHOCTH MTPU3MBI
48 | PemeHue 3aa4 Ha BBIUMCIIEHHUE TUIOLIA/IA TIOBEPXHOCTU IIPU3MBI
49 [Tupamuna
50 | IIpaBunbpHas nupamuga
51 | Pewenue 3amau no reme «Ilupamuga»
52 | Pemenue 3agau no teme «Ilupammuaa». CamocrositenbHas padoTa.
53 | Yceuennas nupamuaa. [nomanb noBepXHOCTH YCEUEHHOM MUPAaMHU/IBI.
54 | Cummertpus B ipocTpaHcTBe. [IoHsTHE TPaBUIIBHOTO MHOIOTPAHHHUKA.
55 | Koumponvnasa paooma Ned no meme «Muozozpannuxuy»
56 | 3auem Ne3no meme «MnozozpannHuku»
BexTopbl B IpocTpaHcTBe
57 | IlonsaTue BeKTOpOB. PaBEHCTBO BEKTOPOB
58 | CioxeHue u BblUUTaHHE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.
59 | YMHOXEHHE BEKTOpA Ha YHUCIIO
60 | Kommnanaphusie BekTopsl. [IpaBuio napamienenunena
61 | Pasnoxenue BeKTOpa 1o TpeM HEKOMILIAHAPHBIM BEKTOpaM
62 | 3auem Ne4 no meme «Bexkmopuwt 6 npocmpancmee
IloBTOpPEHME
63 AKCHOMBI CTEPEOMETPUU U UX CIIEICTBUS
64 | [lapaineabHOCTh OPSIMBIX U TJIOCKOCTEN
65 | Teopema o Tpex neprneHauKyIsIpax. YToJI MEeXAY IPsIMON U INIOCKOCTBHIO
66 | Konmponvnuaa paboma Ne5
67 | BexTopsl B IpOCTpaHCTBE U UX IPUMEHEHHE K PELICHUIO 3a/1a4
68 | 3aKIIOYMTENbHBIN ypoK-Oecena o Kypcy reoMeTpun




Kanenpapno-remaTndeckoe miianuposanue anareops B 11 kiacce

/o

TEMA YPOKA

dara o
IVIAHY

dara o
paxry

IToBTOpenne kypca anredpsi 3a 10 kaace.

Tpuronomerpuueckue GyHKIUH, UX cBOiicTBa U rpaduku. IIpeoOpa3oBaHre TPUTOHOMETPUUYECKHX BBIPAKECHHH.

TpuroHomeTpudeckue ypaBHEHHs

HpOI/ISBO,Z[HaSI 1 €C IPUMCHCHUC IJISI UCCIICIOBAHUSA (I)YHKI_II/II/I

AIWIN|F

Bxoonaa konmponvnasn paboma

MHuoro4JeHbl

MHOro4ieHsl OT OHON NEPEMEHHOU

MHOro4ieHsl OT OAHON NEPEMEHHON

MHorouieHsl 0T OJHON IEPEMEHHOMN

MHoT04JIeHBI OT HECKOJIBKHUX IICPEMEHHBIX

O[NNI 01

MHoroujieHbl 0T HECKOIBKHX TICPCMCHHBIX

MHOro4jIeHEl OT HECKOJIBKHX MICPEMEHHBIX




11

YpaBHEHHUsI BBICHINX CTENECHEN

12 | YpaBHeHHUs BBICHIMX CTEIEHEH

13 | VpaBHEeHUs BBICHIMX CTENEHEH

14 | Konmponvnaa paboma Nel no meme: «Muozounenvi»
Crenenn u KopHu. CTeneHHbIe PYHKIMHU

15 | IlonsiTre KOpHS n-0i CTENEHU U3 IEHCTBUTENBHOIO YHCIIA

16 IToHsiTHE KOPHA N-0# CTENEHU U3 IEUCTBUTEILHOTO YK CIIa

17 | ®ynkimu y == VX, ux cBoiicTBa M rpaduKu

18 | ®dynkimu y == VX, ux cBoiicTBa H rpaduKu

19 DyHKIMHU y == W, WX CBOWCTBA M rpauKu

20 | CoiicTBa KOpHS N-OW CTETICHH

21 | CBoiicTBa KOpHS N-Oi CTEIICHH

22 | CpoiicTBa KOpHS n-0if CTENEHU

23 | IIpeoOpa3oBanHme BRIPAKEHUH, COACPKAINUX PaTHKAIBI

24 | IlpeoOpa3oBaHue BIPAXKEHUH, COIEPIKAIINX PaIUKaIIbL

25 | I[IpeoOpa3oBanHme BRIPAKEHUH, COACPKAIUX PaTHKAIBI

26 | IlpeoOpa3oBaHue BhIpAXKEHUH, COIEPIKAIINX PaIUKAJIbL

27 | IlpeoOpa3oBaHue BEIPQKEHUH, COIEPKAIINX PaIUKaIIbI

28 | Konmponavnas paboma Ne2 no meme "Cmenenu u kopruu'"’

29 | O6o0uIeHre NOHATHS O OKa3aTelle CTENeHH

30 O00011IeHME TTOHATHSA O ITOKa3aTrelie CTENEHU

31 | O6061u1eHne NOHATHS O MOKa3aTelle CTENeHH

32 | Crenensble QyHKIMH, X CBOWCTBA U TpapUKu

33 | Crenennble QyHKIMH, X CBOWCTBA U TpapUKu

34 | CreneHHble QyHKIMH, UX CBOWCTBA U rpauKu

35 | Crenennble QyHKIMH, X CBOWCTBA U TpadUKu

36 | CreneHHble QyHKIMH, UX CBOWCTBA U rpayKu

37 | Crenennble QyHKIMH, X CBOWCTBA U TpapUKH

38 | Konmponvnasn paboma Ne 3 no meme ""Cmenennvie pynkyuu'’
Iloka3aTenbHasi U Jorapupmuyeckasi QyHKIUH

39 | [loka3zarenpHas (QyHKIHS, €€ CBOWCTBA U rpaduK

40 | loka3zatenbHast pyHKIMS, ee CBOICTBA U rpaduk

41 | Iloka3atenbHas QyHKIHMS, €€ CBOWCTBA U rpaduK

42 | lloka3aTenbHble YPaBHEHUS M HEPABEHCTBA

43 | lloka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA

44 | Iloka3aTesbHbIE YPAaBHEHMS U HEPABEHCTBA

45 | Iloka3aTenbHbIE YPaBHEHMS U HEPABEHCTBA




46

Konmponvnas paooma Ne4 no meme "'lloxazamenvnan ¢pynxkyua'

47 | llonarue norapugma

48 | llonsarue norapupma

49 | ®ynkuus y = logax, ee cBoiicTBa u rpaduk

50 | Oyaknus y = logax, ee cBoWcTBa U rpaduk

51 | CpoiictBa sorapudpmon

52 | CoiicTBa jorapruhmMoB

53 | CgoiicTBa jorapruhmMoB

54 | CpoiictBa sorapudpmon

55 | JlorapudpmMuyueckue ypaBHEHHS

56 | Jlorapudmuueckue ypaBHEHHSI

57 | Jlorapudmudeckre ypaBHEHHUS

58 | Jlorapudmuueckue ypaBHEHHSI

59 | Konmponavnas paboma Ne5 no meme "Jlozapugpmuuecxkan gpynxyusn'

60 | JlorapudmMuueckre HEpaBEHCTBA

61 | Jlorapudmudeckne HepaBeHCTBA

62 | JlorapudMuueckre HEpaBEHCTBA

63 | Jlorapudmudeckne HepaBeHCTBA

64 | Ilepexox kK HOBOMY OCHOBaHHIO Jorapudma

65 | JnddepennmpoBanne noka3aTeabHON U JorapuPMUIecKOr GyHKINH

66 | JnddepennmpoBanne noka3aTeabHON 1 JorapuGMUIecKor GyHKINH

67 | JuddepeHumpoBaHue noka3areabHON U JorapupmMuueckon GyHKIun

68 | JnddepennmpoBanne noka3aTeabHON U JorapuPMUIecKor GyHKINH

69 | Konmponavnas paboma Ne6 no meme "llokazamenvnan u nozapupmuueckas pynkyuu'’
IlepBooGpa3Hasi M MHTerpaJ

70 | IlepBoobOpazHas

71 | IlepBoobOpa3Hast

72 | OnpeneneHHbI HHTETpAT

73 | OnpeneneHHbli HHTErpal

74 | OnpeneneHHbI HHTETpal

75 | OnpeneneHHbl HHTErpal

76 OmnpeieIeHHBIN HHTErpajl

77 | OnpeneneHHbl HHTErpal

78 | Konmponavnas paboma Ne7 no meme "Illepsooopaznas u unmezpan'
DJieMeHThl MaTeMATHYeCKOH CTATHCTUKH, KOMOMHATOPUKHM U TEOPUM BepOSITHOCTEl

80 Craructudeckast 00paboTKa JaHHBIX

81 | [Ipocreiimme BEpOSATHOCTHBIC 3aa9U




82 [Tpocreiinme BepoITHOCTHBIE 337291

83 | Coueranus u pa3MelIeHUs

84 CoueTaHus U pa3MeleHUs

85 | ®opmyna 6uHoMa HetoToHa

86 | CiyvaiiHble COOBITHS U UX BEPOSITHOCTH

87 | Cnyyaiinbple COOBITHSI M UX BEPOSATHOCTH

88 | Konmponvnas paboma Ne8 no meme "' Cmamucmuxa, KomoOunamopuxka u meopus eepossmuocmei "’

YpaBHeHusi 1 HepaBeHcTBa. CHCTEMbI YPAaBHEHMIT 1 HEPABEHCTB

89 | PaBHOCMJIBHOCTD ypaBHEHUN

90 | PaBHOCHIILHOCTH YPaBHCHHI

91 | PaBHOCWJIBHOCTh ypaBHEHUH

92 OO61re MeToIbl peleHusl ypaBHEHUI

93 | Obume MeToapBI peleHus] ypaBHEHUH

94 OO61re MeTo/Ipl peleHusl ypaBHEHUI

95 | Pemenue HepaBEHCTB C OJHON EPEMEHHOM

96 | Pemenne HepaBEHCTB C OJTHOW IEPEMEHHOM

97 | Pemenne HepaBEHCTB C OJHON NEPEMEHHOM

98 | YpaBHeHHS U HEPABEHCTBA C ABYMs IEPEMEHHBIMH

99 YPaBHeHI/Iﬂ 1 HCPABCHCTBA C IBYMs IICPEMCHHBIMU

100 | YpaBHEHUS ¥ HEPABEHCTBA C IBYMsI IEPEMEHHBIMU

101 | Cucrembl ypaBHEHUH

102 | Cucrembl ypaBHEHUI

103 | Cucrembl ypaBHEHUH

104 | Cucrembl ypaBHEHUI

105 | YpaBHeHUS ¥ HEPABEHCTBA C MTApaMeTPaMu

106 | YpaBHeHUs M HEPABEHCTBA C MapaMeTpaMu

107 | YpaBHeHUS ¥ HEPABEHCTBA C MTApaMeTPaMU

108 | YpaBHeHUS ¥ HEPABEHCTBA C ITApaMeTPaMHU

109 | YpaBHeHUs M HEPABEHCTBA C MapamMeTpaMu

110 | YpaBHeHUS ¥ HEPABEHCTBA C ITApaMETPAMHU

111 | Pemenue ypaBHeHU# 1 HepaBeHCTB. CHCTEM ypaBHEHUI U HEPAaBEHCTB.
112 | Pemenne ypaBHeHUH u HepaBeHCTB. CHCTEM YpaBHEHUI U HEPABEHCTB.
113 | Pemenue ypaBHeHu# 1 HepaBeHCTB. CHCTEM ypaBHEHHI U HEPABEHCTB.
114 | Pemenue ypaBHeHu# 1 HepaBeHCTB. CHCTEM ypaBHEHUI U HEPAaBEHCTB.
115 | Pemenue ypaBHeHul u HepaBeHCTB. CUCTEM ypaBHEHUI U HEPaBEHCTB.
116 | Pemenue ypaBHeHu# 1 HepaBeHCTB. CHCTEM ypaBHEHUI U HEPAaBEHCTB.
117 | Pemenue ypaBHEeHMI 1 HepaBeHCTB. CUCTEM ypaBHEHUN U HEPABEHCTB.




118

Pemenue ypaBHeHnii u HepaBeHCTB. CUCTEM ypaBHEHUI U HEPABEHCTB.

119 | Pemenue ypaBHeHu# u HepaBeHCTB. CHCTEM YpaBHEHUI U HEPAaBEHCTB.

120 | Pemenue ypaBHeHMI 1 HepaBeHCTB. CUCTEM ypaBHEHUH U HEPABEHCTB.

121 | Koumponvnas padoma Ne9 no meme « Ypasrenus u nepaserncmea. Cucmemul ypasHeHuil u HEPAGEHCHE)
IloBTOpEHUE

122 | Pemenue 3a1a4 Ha noBTopeHre CTENEHN U KOPHH

123 | Pemenue 3ana4 Ha noBTopeHue CrerneHHple GyHKIUH

124 | Pemenue 3aa4 Ha noBTopeHue I[lokasatenbHble PyHKIMS, ypaBHEHUS, HEPAaBEHCTBA

125 | Pemenue 3agay Ha nosropenue Jlorapupmuueckue GyHKIMs, ypaBHEHUS U HEPABCHCTBA

126 | Pemenue 3a1a4 Ha MOBTOpPEHHE Y paBHEHHS M HEPABEHCTBA

127 | Pemenwne 3ana4 Ha noBTopeHrne CUCTEMBbl ypaBHEHUH 1 HEPABCHCTB

128 | Pemenwue 3anau Ha nmoBropeHue Pemenue 3ananuii EI'D Pernenue TeCTOBBIX 3a1aHNli ¢ BEIOOPOM OTBETA

129 | Pemenue 3agauy Ha nopropenue Pemenue 3amanmuii EI'D Penenne TecToBbIX 3a1aHuii ¢ BEIOOPOM OTBETa

130 | Pemenue 3amau Ha noBTopeHue Pemenue 3ananuii EI'D Pemenue TeCTOBBIX 3a/1aHUi ¢ BEIOOPOM OTBETA

131 | Pemenue 3anau Ha noBTopenue Pemenue 3aganuii EI'D [Ipo0nemHble TeCTOBBIC 3a/JaHUS C MIOJTHBIM OTBETOM

132 | Pemenue 3agauy Ha nosropenue Pemenue 3aganuiit EI'D [IpobiemHble TeCTOBBIE 3aJaHNS C TIOJHBIM OTBETOM

133 | Pemenue 3anau Ha noBtopenue Pemenue 3agannii EI'D [Ipo0nemHble TeCTOBBIE 3a/1aHUS C MOJTHBIM OTBETOM

134 | Pemenue 3agay Ha nosropenue Pemenue 3aganuiit EI'D [IpobiemHble TeCTOBBIC 3aJaHNS C TIOJHBIM OTBETOM

135 | Pemenwue 3ana4 Ha moBropeHue Pemenue 3ananuii EI'D

136 | Pemenwne 3ama4 Ha moBTopeHue Pemenue 3aganmii EI'D

Y4yebHo-TeMaTHYecKHii MJIaH o reomeTpun 11 kiace

KonnaecTBo KomnuectBo KiroueBrle BociuTaTeIbHBIC 3aJa4dyn
Ne Paszgen nporpammsl 1acoB KOHTPOJIbHBIX Pa0bOT
10 pa3zeny
1 Meto1 KOOpAUMHAT B MPOCTPAHCTBE 14 2 - pa3BUTHE KYJIbTYPbI 3CTETHYESCKOTO BOCTIPHUSATHUS

OKPYKaIOIIIEro MHUpa,
- IPUBUTHE UHTEPECA K TCOMETPHH,

-BOCIIUTAHHE MaTeMaTHYeCKOU pedeBoi
KYJIbTYpBHI,

-BOCIIUTAHME  II03HABATEIbHOW  AKTUBHOCTH,
OTBETCTBEHHOCTH, CMEJIOCTH CY)KIEHHH,

KPUTHUYCCKOI'O MBINIJICHUA,
- ¢opMHpOBaHUE CIIOCOOHOCTEH BBITOJTHCHUS
Pa3IMYHBIX PUCYHKOB U YEPTEIKEH




2 Hunuuap. Konyc. Hlap. 14 -(opMupoBaHre HAyYHOTO MHUPOBO33PEHUS,
- HCHOJIB30BAHUC IIOJOXUTCIIBHBIX XU3HCHHBIX
MIPUMEpPOB,
'(I)OpMI/IpOBaHI/IC JIMYHOCTHBIX IIO3UTHUBHBIX
Ka4eCTB IIKOJIBbHHUKOB,
- (opmupoBanre CcHnocoOHOCTEH BBIMOJHECHUS
Pa3JIMYHBIX PUCYHKOB U qepTeX(eﬁ
3 OOBeMBI TET 22 -(hOpMHpOBaHKE HAYIHOTO MUPOBO33PEHUS,
- (¢opMHpOBaHHE CIIOCOOHOCTEH BBITOJTHCHUS
Pa3INYHbIX PUCYHKOB U qepTeX(eﬁ,
-BOCIIMTAaHHUEC MaTeMaTU4eCKOM pequoﬁ
KYJBbTYpBHI,
-BOCIIMTAHUEC YBECPCHHOCTU B CBOMX CHUJIaX
4 [ToBTOpEeHUE 18 -BOCIIHTAHHE CO3HATEIBHOTO YCBOCHHUSI
MaTEMAaTHUKH,
- (hopMHUpOBaHKE TYBCTBA OTBETCTBEHHOCTH,
-CO3JJaHHE CUTYallMM YCIIeXa Ha YPOKE
Hroro: 68
KanenpapHo-temaTndeckoe njiaHupoBanue no reomerpuu 11 xkiace
No/Ne Copaepxanue marepuana Jara Jara
YPOKOB ypoKa IO | ypoka
IUIaHY 1o (akty
MeToa KOOPAMHAT B NPOCTPAHCTBE
1 [IpssMoyrosibHast CUCTEMa KOOPJIMHAT B MPOCTPAHCTBE
2 Koopaunatsl BekTopa
3 CBs13b MEX]Iy KOOPJMHATAMH BEKTOPOB M KOOPJIMHATAMHU TOYEK
4 [Ipocreiiire 3a1a4n B KOOpAUHATAX
5 [Ipocreiimue 3a1a4u B KOOPAMHATAX
6 Kontpoabnas padora Nel
7 Yron mexay Bektopamu. CKaJIIpHOE MPOU3BEACHHE BEKTOPOB
8 Brruncienne yriioB MeX1y MPSIMBIMU U TITIOCKOCTSIMU
9 Brrurcnenue yriioB Mex 1y NpsSIMbIMH U TUIOCKOCTSIMU
10 Pemenue 3amay mo TeMe METOJT KOOPIMHAT




11

enTpanpHas cummerpus. OceBasi cMMMeETpHs. 3epKanbHasi cuMMeTpusl. [lapaiienbHblil nepeHoc.

12 IenTpanpHas cummerpusi. OceBasi cMMMeETpHs. 3epKaibHasi cuMMeTpusl. [lapaiienbHblil nepeHoc.
13 Koumponvnas paboma No2
14 3adver Nel
15-28 Huaunap. Konyc. lap.
15 [Tonstue nnimnaapa. [monaae MOBEpXHOCTH HMJIMHAPA.
16 [Tonsitue nmnunpa. [lnomanp NoBEpXHOCTH HMWIMHIIPA.
17 [Tonsitue nmnunpa. [lnomanp NoBEpXHOCTH HUWIMHIIPA.
18 ITonstue konyca. [nomane MOBEPXHOCTH KOHYCA. Y CEYEHHBI KOHYC.
19 ITonsitue konyca. [lmomniaas MoBEpXHOCTU KOHYCA. Y CEYEHHBINH KOHYC.
20 [Tonsarue xonyca. [nomaas moBEpXHOCTH KOHYCA. Y CEUYEHHBIN KOHYC.
21 Cdepa u map. Ypasaenue chepsl. Bzaumuoe nonoxenue chepsl u miockoctu. KacarenpHas miockocTb
chepsl.
22 Bsanmnoe nonosxenue cdepsl u miuockoctu. KacatenbHas mI0CKOCTh Cephl.
23 B3aumnoe nonoxxenne cdepsl U miockocty. KacaTenbHas III0CKOCTh Cephl.
24 BsanmHuoe nosnoxxenne cdepbl u iockocti. KacatenpHas miockocTh chepsl.
25 Pemenue 3amay Ha Teyia BpanieHus
26 Penenue 3a1a4 Ha TeJa BpaleHMsI
27 Pemenue 3amay Ha Teyia BpanieHus
28 Koumponvnas paboma N 3
29-50 O0beMblI TeJ
29 [Tonstue o6pema. O6beM napajuiesnenunesia
30 O0beM napajuieNenumne/ia
31 O06beM napajuienenumneaa
32 O6beM npsimoii mpu3mMbl. O6beM HUIMHpA
33 O6beM npsimoii mpu3mMbl. O6beM UIHHIPA
34 O6beM npsimoii mpu3Mbl. O6bEM HUIMH]pA
35 Brruncnenue 06b€MOB TeJl ¢ TOMOIIBIO ONPEeIEHHOT0 HHTErpaia
36 Brruucnenue 06beMOB TeJl € TOMOIIBbIO ONPEeICHHOT0 HHTErpaia
37 O0BeM npu3mMBbI
38 O6BeM npu3Mbl
39 O0bemM nupamMuIbl, KOHYCA.
40 O6beM nupamMuIbl, KOHYCA.
41 Konumponvnasa paooma Ne 4
42 O6bem mapa. O6beM 1apoBOro CErMeHTa, MIApOBOro €104, MapoBoro cekropa. Ilnomans cheps
43 O0beM IapoBOro CerMeHTa
44 OO6beM MIapoBOTO CJI0s, IMAPOBOTO CEKTOPA




45 [Tnomans chepsr

46 [Tnomans chepsr

47 [Tnomans chepsr

48 Pemenue 3anay

49 Koumponvnas paboma Ne5

50 3ader o TteMe «O0bEMBbI TeJD)

51-68 IloBTOpEHMNE

51 AKCHOMBI CTEPEOMETPHH U X clieicTBUs. [lapaienbHOCTh B IPOCTPAHCTBE.
52 AKCHOMBI CTEPEOMETPHH U UX ciencTBus. [lapamiensHOCTh B TPOCTPAHCTBE.
53 [leprieHAUKYIAPHOCTH B TPOCTPAHCTBE. YTOJ MEXIY NMPSIMON ¥ IJIOCKOCTBIO
54 IlepnieHAMKYISPHOCTH B IPOCTPAHCTBE. YTOJI MEXKAY MPSIMOM U TIIOCKOCTHIO
55 JIByrpansblit yrou. [leprneHImKyIspHOCTb MJIOCKOCTEH.

56 JByrpanssii yrou. IlepneHuKynsipHOCTb IIIOCKOCTEM.

57 BekTopbl B mpocTpaHCTBE

58 BekTopbl B IpocTpaHCTBE

59 Metox KoopAHHAT

60 MeToa KoopaArHAT

61 Konumponvnas paboma Nob

62 Tena Bpamenus. O6beMbI TET

63 Tena Bpamenus. OObeMbI TEJ

64 Tena Bpamenus. OObeMbI TEJ

65 Tena Bpamenusi. O6beMbI Tel

66 Hmozoean konmpoavnas paboma

67-68 Pemenue 3aay no Bcemy Kypcy
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[Ipoceeme TUIakTHYecKkne Matepuaisl Juist 10— | Torosblit aHanmuTuyeckuii cOOpHUK
Hue, 2013 11 xmacca. — M.: Ilpocsenienue,
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-3uB b. I'. 3agauu no reomerpuu s
7—11 xnaccos/ b. I'. 3uB, B. M.
Meiinep, A. I'. baxanckuif. — CII6.:
Victory,Ilerpornug 2014r.

B. A.

-CmupHOB I'eomeTpusi.

gosudarstvennoy-itogovoy-attestatsii-po-matematike — Cucrema

roCyJ1apCTBEHHOM

II0ATOTOBKH yualuxcs K

arTeCcTalluu 110 MaT€MaTUuKe

(uTOrOBON)

https://www.metod-kopilka.ru/ispolzovanie-elektronnih-
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Ili1anumerTpus: ITocobue IS
noaroroBkn k EI'D / mox pen.
CeménoBa A.Jl., Amenko W.B.—
M.: MIITHMO, 2012.

-lllappirun - N1.®., Tonybe B.U.
®DaKyJIbTaTUBHBIN Kypc no
marematuke (10 xkmacc). — M.
[Tpoceemenue, 2009.

-lllappirun - N1.®., Tonybe B.U.
®DaKyJIbTaTUBHBIN Kypc no
marematuke (11 kmacc). — M.

[Ipocsemenue, 2009.

[IporpaMMbIliO  T€OMETPUU K
yuebnuky 10-11. ABTOop ATanacsH
JI.C., B. ®@. byry3zos, C. b. Kagomuen
u gap. (CocraBurenr cOOpHHUKA
nporpamm: T. A .Bypmucrposa.
«[Ipocsemienuer, 2010)

2. T'eomerpus, yue6.mms 10-11 i/
[JI.C. ArtanacsH, B.®. Bbyryszos, C.b.
KamomneB u ap.] — 16-e uza. — M.:
[Ipoceemenue, 2010

3. I'eomerpust: pabouas TeTpaab Ui
11 xin. /JI. C. Aranacan, B.D.
byry3os, I[O0.A. TImazkoB, MW.N.
Onuna. — M.: Ilpoceemenue, 2010

4. 3uB b.I. I'eomerpust:
Hunaktnueckue marepuansl s 11
knacca/ b.I'. 3uB, B.M. Meiinep. —
M.: IIpocBemienue, 2011

5. Wzyuenue reomerpun B 10-11
KJlaccax: METOAMYECKHE
peKOMEHAALUUU: KH. Ui y4uTenst/
C.M. Caaksn, B.®. byry3os]- M.:
IIpoceemenue, 2007

6. CwmupuoB B.A. Ilnanumerpus:
nocobue a1 noaroroBku k EI'D/ Tlox

prepodavanii-matematiki-v-usloviyah-fgos-64136.html —
I/ICHOHLSOBaHI/IG Z-)JIGKTpOHHbIX 06paSOBaTeHLHHX pecprOB HOBOI'O

nokosieHus: (OOP HII) B nmpenogaBaHuu MaTEMaTHKU B YCIOBHAX
DI'oC

https://ypok.pd/library/elektronnie_obrazovatelnie_resursi_v_sovre
mennoj  210305.html —
pecypchbl B COBPEMEHHOM 00pa30BaTeIbHOM OpraHu3aluu

DJEeKTpOHHBIE o0pa3zoBaTenbHbIC

http://oTKpbITEITYPOK.pdH/%D1%81%D1%82%D0%B0%D1%82%
D1%8C%D0%B8/532279/
00pa3oBaTeNbHBIX PECYPCOB HA YPOKaX MaTeMaTHKU

Hcnons3oBanue

AIIEKTPOHHBIX

https://proshkolu.ru/user/efros57/blog/526410 —
y‘H/ITeJIﬂ MaTEMaTUuKHUu

20P IS

http://konkurs-kenguru.ru — Maremaruka st BCex

[Topran Math.ru: 6ubnmnoreka, Menuareka, OJTMMITHAIBI, 3a/JadH,
Hay4YHbBIE IIKOJIBI, YUUTENbCKAs, HCTOPUSI MAaTEMaTHKU

http://www.math.ru Matepuarbt
KOJUIEKIIUU U(PPOBBIX 00pa30BaTEIHHBIX PECYPCOB

oo MaremMaTuke B EjauHol

http://school-collection.edu.ru/collection/matematika MockoBckuit
IIEHTP HEMPEPHIBHOT'O MaTEMAaTUIECKOTO 00pa30BaHUS

http://www.mccme.ru Best snemenTapHas Mmartematuka: CpeaHsis

MaT€MaTUidCCKas MHTCPHCT-IIKOJIa

http://www.bymath.net Tazeta «Marematuka» W3marenbckoro
noma  «[lepBoe  centsiOpsi» http://mat.1september.ru -EI'D
MaTreMaTuKe: MOArOTOBKA K TECTHPOBAHHIO

1o
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pen. U.B. Amenko u A.B. Ceménona.
—M.: MIUTHMO, 2011

7. CmupnoB B.A. Crepeomerpusi:
nocobue s moaroroBku K EI'D/ Iox
pen. U.B. Amenko u A.B. Ceménona.
—M.: MIITHMO, 2011

8. Cmupno B.A. EI'D. Marematuka.
3agaua C2. ['eometpus.
Crepeomerpus./Ilon  pen.  A.JL

CemenoBa u M.B. fmenko. - M.:
MIIHMO, 2010

9. Topnun P.K. EI'D. Marematuka.
3anava C4. I'eomeTtpus.
[Tnanumerpust./Iloxn pen. AJL
CemenoBa u M.B. fmenko. - M.:

MIIHMO, 2010
10. CmupnoB B.A. Crepeomerpus.
3agaya B9: pabouass terpags s
noxrotoBku k EI'D/ Tlox pen. U.B.
SAmenko nu A.B. CeménoBa. — M.:
MIIHMO, 2010

http://www.uztest.ru 3ajaun MO0 TE€OMETPHH:
IIONCKOBasi CUCTEMaA

WH(POPMaIMOHHO-

http://zadachi.mccme.ru MarepaeT-npoekT «3amaun»

http://www.problems.ru KommnbroTepHast MaTeMaTHKa B IIKOJIE

http://edu.of.ru/computermath Maremaruka B
KOJIJICIIKE>

«OTKpBITOM

http://www mathematics.ru MaTemMaTika B IOMOIIb IIKOJBHUKY U
CTYIEHTY (TECTHI 110 MaTeMaTuke online)

http://www mathtest.ru Maremaryka B IIKOJI€: KOHCYJIbTAI[HOHHBIN
HEHTP

http://school.msu.ru Maremaruka. Illkoma. bynymee. Caiir
yuutenst MmareMatuku A.B. [lleBkuna
http://www shevkin.ru Maremarudeckue 3Tioabl: SD-rpaduka,

aHUMalus 1 BU3yaJIn3alusd MaTEMAaTUUCCKHUX CIOKCTOB

http://www.etudes.ru Matematiueckoe 00Opa3oBaHHE: MPOILIOE U

HacToduee. MHTepHeT-0nbinoTeka MO0 METOJMKE IMpernoJaBaHus
MaTeMaTHKU

http://www mathedu.ru MexayHapoaHbIe KOoH(pepeHIH
«Maremaruka. Kommbrotep. O6pazoBanue» http://www.mce.su -

Hayuno-o6pa3oBarenbHbIi CauT EqWorld — Mup
MaTeMaTHYeCKUX ypaBHEHUHN
http://eqworld.ipmnet.ru Hay4no-nonyssipHbIit busmKo-

MaTreMaTudeckuii xxypHan «KBaHT»

http://wwwkvant.info http://kvant.mccme.ru O6pa3oBaTenbHbIi
MaTreMaTU4ecKui caut Exponenta.ru

http://www.exponenta.ru [Topran Allmath.ru — Bes maremaruka B
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OJHOM MECTE

http://www.allmath.ru TTpukiagHas MaTeMaTHKE:  CIPaBOYHHUK

MaTeMaTH4ecKux (GopMyll, IpUMEpPHI U 337a4d C PEHICHUSIMU

http://www.pm298.ru ITpoekt KidMath.ru — JleTckas MmaremaTnka

http://www.kidmath.ru Caiit snemeHnTapHOil MatemMaTHKy JMuTpus

[N'ymuna

http://www.mathnet.spb.ru Yuumcs o bamvakoBy —
MaremMaruka B 1IKOJIE

http://www.bashmakov.ruOnummua st u KOHKYPCBI o
MareMaTUKe Uil IIKOJbHMKOB Bcepoccuiickas onuMmnuaza

IIKOJBHUKOB I1I0 MaTEMAaTHUKE

http://math.rusolymp.ru 3agadavk 11 TOATOTOBKY K OJIMMITAALAM
110 MAaTEMaTUKE

http://tasks.ceemat.ru 3anumarenpHas MaTeMaThKa —

OHI/IMHI/IaI[I)I, HI'PbI, KOHKYPChI IO MAaTEMATUKE IJI IKOJIBHUKOB

http://www.math-on-line.com MaremaTiuecKue OJUMITHAIBI IS
IIKOJIBHUKOB

http://www.olimpiada.ru Marematnueckue
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