MyHunumnanbHoe 6toaxKeTHoe 06weobpazoBaTelbHOE yupeRaeHne
cpeaHsna obuwieobpasoBaTenbHas wkona Ne 14 myHuumnanbHoro obpasosaHma
ropoAa-Kypopt AHana umenun CypeHa CmbaTtoBmya ApakensaHa

YTBEpKAEHO

peLleHnem negarormyeckoro coBeta
o1 30.08.2021 roga npotokon Nel
MNpeacepatens A.A.OKHOOOCbAH

PABO4YAA NPOIPAMMA

Ilo MaTeMaTHKe

Crynenp 00yuenus (kKjacc): OCHOBHOe obOiiee oOpazoBanue _ 10-11 kn

Komuuecto yacos: 10 kiacc-204 gacos, 11 ximacc-204 yacos
YposeHb yTI1yOJICHHBIH

Yuurens: AxornsiH 'oap [lloraeBHa
[Iporpamma paspaborana B coorBercTBUU ¢ PI'OC OO0

C yuerom OOIT MBOY COIII Nel4 u coorsercryer IPUMEPHOM OCHOBHOI
OBPA3OBATEJIbHOM [TPOI'PAMME OCHOBHOI'O OBILIEI'O OBPA3OBAHUS no
MaTeMaTukKe, 0JJOOpEHHOM peleHneM PeepaabHOTO yueOHO- METOIUYECKOT0 00bETMHEHUS TI0
o0mmemMy oOpazoBanuio (mpotokos oT 8 ampesst 2015 . Ne 1/15) B pemaxiuu nporokosna Ne 1/20 ot
04.02.2020 denepanbHOro yueOGHO-METOAUYECKOTO 0ObETUHEHNUS 10 0011IeMy 00pa30BaHUIO

C yuetom YMK «MATEMATHKA: AJITEEPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIU3A,
T'EOMETPHSI»: «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A, 10-11»
10. M. KoJsiruH u ap. u «['EOMETPUS, 10—11» JI.C. ATAHACSIH U [IP.



PABOYASA ITPOT'PAMMA
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

MATEMATHUKA

10 - 11 KIIACCBI
yrJy0J1eHHbIi YPOBEHb

INIAHUPOBAHUWE VUEBHOI'O MATEPUAJIA K YYHEBHUKAM
YMK «MATEMATUKA: AJITEBPA 1 HAUAJIA MATEMATUYECKOI'O AHAJIM3A, TEOMETPUS»:

«AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A, 10-11» FO. M. KOJISITUH U JIP. U
«["EOMETPUS, 10—11» JI.C. ATAHACSH U JIP.

CocraBureib: E.A. CeMeHKO

Peuenzentri:  bypmucrpoBa T.A., oskcmepr OxcneptHoro Cosera AO
«3narenbctBO «lIpocBenieHuey;

BacunbeBa W.B., 3aB. kageapoi ¢uz.-mar. qucuurianH MHcTuTyTa
pa3BuTHs oOpa3zoBanus KpacHogapckoro kpas, K.I1.H., JIOLEHT;

Konenesuu P.b., 3acnyxennsiii yuurens Poccum, 3am. nupekTopa
nunest Ne 4 r. Kpacnonapa.

TlosicHUuTELHAA 3aANIUCKA

PaGouas mporpamma o yueoHomy npenmery «Matemaruka» 10-11 kimaccel cocTaBieHa Ha OCHOBE:
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— ®enepanbHOIO rOCYIApPCTBEHHOTO 00pa30BaTENIbLHOTO CTaHAAPTA CpeHEro o0IIero odopa3oBaHus
(yTB. mpuka3zom MuHuctepcTBa oopa3zoBanus u Hayku PD ot 17 mas 2012 1. N413);

— Konuenuuu pa3Butus martematuyeckoro ooOpaszoBanusi B Poccuiickoit ®enepauun  (yTB.
Pacniopsbxenuem IlpaBurensctBa PO ot 24 nexabps 2013 r. Ne 2506-p);

— I[PUMEPHOM OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbl CpeiHero oo1ero oopa3oBanus (IPOTOKOJ OT
28 utons 2016 roma Ne 2/16-3);

— VYMK: Maremaruka: anredpa 1 Hadajla MaTEMaTHYeCKOTO aHaIn3a, TeoMeTpus. Anredpa u Hadana
MareMaTudeckoro ananusa. YueOnuk. 10-11 wiaccel. basoBeiii u yrinyonennsiii yposau / LLA.
Anumos, FO.M. Konsrun, M.B. TkauéBa u ap. — M.: [Ipocsemenue, 2018.

— VYMK: Matemaruka: anrebpa 1 Hayajlia MaTeMaTHUYECKOTo aHajiu3a, reomerpus. ['eomerpus. 10-11
kiaccel. (ba3oBeiil u yrmy6nenusiii ypoBun) / JI.C. Aranacsn, B.®. byry3os, C.b. Kagomies u ap.
— M.: IIpocBenienue, 2018.

Hacrosimast mporpamMma coctaBjieHa Ha 6 4acOB B HEJIEIIO, 3a ABa rofa oOy4yeHus 408 gacos, B
COOTBETCTBUH € y4EOHBIM IUTAHOM IIKOJIbI U SBJISAETCA IPOrpaMMOil yIriryOIeHHOro ypoBHs 00yUeHHUs.

ITporpaMma cooTBETCTBYET NOJI0XKEHUSAM DenepaabHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO
CTaHJapTa cpegHero oOuiero oOpa3oBaHUS, B TOM YHCIIE TPeOOBAaHMSIM K pe3yibTaTaM OCBOEHUS
OCHOBHOUW  00pa30BaTeNbHOM TPOrpaMMbl, (QYHIAMEHTAILHOMY SJIPY COJEp)KaHUS  OOIIero
obpa3oBanus, [IpumepHoii nporpamMe no maremaruke. IIporpamma oTpakaeT HJIeM M MOJOXKEHUS
Konnenmumn pa3BuTis MateMaTndeckoro oopazoBanus, [IporpaMMbl popMHUpOBaHUS YHHUBEPCAIBHBIX
yueOHbIxX aeictBuil (YY), COCTaBIAIOMINX OCHOBY JJIsi CAMOPA3BUTHUS M HEMPEPHIBHOI'O 00pa30BaHMs,
BBIPAaOOTKM KOMMYHUKAaTHBHBIX Ka4eCTB, LEJIOCTHOCTH OOMIEKYJIbTYpHOTO, JIMYHOCTHOTO |
MI03HABATEIBHOTO PAa3BUTUS yUalllUXCH.

Pabowas mporpamma COrJIacCHO KOHIICTIIUM pPa3BUTHS  MaTEMaTHYECKOro 00pa3oBaHUs
Poccuiickoit @enepanuu npeanogaracT pelieHue ClIeAyoIMX 3a1ay:

® [IpEI0CTaBUTh KaXKJIOMY 00y4aroieMycsi BO3MOKHOCTb JOCTUKEHHS YPOBHS MATEMaTHYECKUX
3HAHUN, HEOOXOAUMBIX JUIS JajbHEHIIeN yCIenHON )KU3HU B OOIIECTBE;

e 00ecneunTh Kax0ro 0Oydyaronierocs pa3BUBAOLIEH MHTEIIEKTYabHONW AEATEIbHOCTBIO Ha
JOCTYITHOM YPOBHE, MCIIOJIb3Ysl IPUCYILYIO MaTeMaTUKe KpacoTy U YBJIEKaTeIbHOCTb;

e 00ecreuynTh HEOOXOAMMOE CTPAHE YMCIO BBIIYCKHMKOB, MaTeMaTHuyecKas IOJrOTOBKa
KOTOPBIX JIOCTaTOYHA JUIsI TMPOJOJDKEHUS O0Opa3oBaHUS B pa3IMYHBIX HAINPABICHUSAX U JUIA
MPaKTUYECKON JIeATEIbHOCTH, BKIIIOUas MPENojaBaHue MaTeMaTHKH, MaTeMaTHUYEeCKHE HCCIIEIOBAHMUS,
paboty B chepe nHPOPMALIMOHHBIX TEXHOJIOTHH U JIp.

OO0mas xapakrepucTuKka y4e0HOro npeamera

VYueOnbiii  mpeamer  «MaremaTuka» — coOTBETCTBYyeT  TpeboBaHusMm  DenepanbHoro
TOCYJapCTBEHHOTO CTaHJapTa CpeJHero oOuiero oOpa3oBaHHs, BXOJUT B IEpeYeHb Y4EOHBIX
MPEAMETOB, 0053aTEeNbHBIX JIJIsl U3YYEHUS B CPeIHEN 00111e00pa30BaTeIbHOM IIKOJIE.

N3yuenune ydeOHOro mnpenMera «MaTeMaTHKa» JOMDKHO oOecneuuTh (HOpMUpPOBAHHE:
MIPEJICTABICHUM O COLMANbHBIX, KYyJIbTYPHBIX U MCTOPUYECKUX (PAKTOPAX CTAHOBJIEHUS MaTEMaTHKU;
OCHOB JIOTUYECKOTO U MAaTeMAaTUYECKOTO0 MBIIIJIEHUS; YMEHUN NPUMEHATH MOJIYYEHHbIE 3HAHUS TPU
pelIeHNH pa3INyYHbIX 3a/1a4; MPeICTaBICHU 0 MaTeMaTHKe KaK 4acTH O0IeYeI0BEYECKONW KYJIbTYpHI:
YHHUBEPCAIBHOM S3bIKE HAyKH, I03BOJISIONIEM ONIMCBIBATh U U3y4aTh PEabHbIE IPOLIECCHI U SIBICHHUS.

VY4eOHnblii npeamer «MartemaTrka» NpeaHa3HA4YeH s M3yUeHHUs Kypca aiaredpbl M Hayail
MaTeMaTHYeCcKoro aHanusa u reometpuu B 10 - 11 kiaccax Ha yriayOGJIeHHOM ypOBHE.

Kypc «Anrebpa u Hayasa MaTeMaTHYECKOrO aHalIW3a» HaleleH Ha (opMHpOBaHHE
MaTEMaTHYECKOr0 anmnapara AJis pelleHus 3aa4 U3 MaTeMaTUKH, CMEXHBIX IPEIMETOB, OKPYKaroIlen
peasibHOCTH. SI3bIK anredpbl MOJUYEPKHMBAET 3HAYEHHUE MAaTEeMAaTHKH Kak s3blKa JJIs MOCTPOCHHUS
MaTEMaTHYECKUX MOJIENEN, IPOLIECCOB U SIBJIEHUI PEAJIbHOIO MUDA.

OpnHolf W3 OCHOBHBIX 3aJady W3Y4YEHMsI aireOpbl SBISETCS pa3BUTHE AITOPUTMHUYECKOIO
MBILUIEHHS], HEOOXOIUMOT0, B YaCTHOCTH, JUIsI OCBOCHUS Kypca MH(POPMATUKHU; OBJaJIeHHE HaBbIKAMHU



JeyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanue cMMBONIMYECKHX (POPM BHOCUT CBOM crienn(puiecKuit
BKJIa/l B Pa3BUTHE BOOOPaXKEHUs, CIOCOOHOCTEN K MaTeMaTu4eCKOMY TBOPYECTBY.

Jpyroii BayKHOH 3a/1aueii H3ydeHHs alreOphl SIBISIETCS MOTyYeHHE 00yJatoIMMUC KOHKPETHBIX
3HaHUN O (YHKIMAX Kak BaKHEWIIeW MaTeMaTH4ecKOM MOJENu AJIs ONUCAHHMs M HCCIIEIOBaHUS
pa3zHo00pa3HbIX MPOLECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, AKCIIOHEHIIUAIBHBIX, EPHOAMYECKIX
U JIp.), U1 JOPMHUPOBAHUS Y YHAILIUXCS [IPEJCTABICHUHI O POJIM MaTeMaTUKK B Pa3BUTUU LIUBUIN3ALIUU
U KyJabTypbl. MaTeMaTHUECKU MaTepuall CIY>)KMT CPEJICTBOM Pa3BUTHS JMYHOCTH OOy4aroLIUXcs,
MOBBIIIEHUS UX OOIIEKYJIBTYPHOI'O YPOBHS, Pa3BUTUSI MATEMaTHUECKUX CIIOCOOHOCTEH 00ydaroLIuXcs
U COXpaHEHHs] TPAJAULMOHHO BBICOKOTO YPOBHS POCCHHCKOTO MaTeMaTHYeCKOro 0Opa3oBaHUS.
OOyuaronyecsi, UMEIONUE SPKO BBIPAKEHHYIO CKJIOHHOCTh K 3aHATHSAM HAayKoOM, B 4YaCTHOCTH, K
MaTeMaTUKe, MOTYT MOJYyYUTh BO3MOXXHOCTHU PA3BUTHSI CBOMX CHOCOOHOCTeW. [nst 3Toi kaTeropuu
o0yyaromuxcs OyayT NpeyIoKHbI TEMbl CAMOCTOSATEIIBHBIX UCCIIE0BATEIBCKUX padoT.

['eomerpus Kak OJWUH U3 BAKHEHIINX KOMIIOHEHTOB MAaTeMaTHYECKOro oOpa3oBaHus,
HeoOXxoanMa [yl NMPUOOPETEHHsT KOHKPETHBIX 3HAHMHA O MPOCTPAHCTBE M MPAKTUYECKH 3HAUYMMBIX
yMeHu#, (OpMHUpPOBaHMS S3bIKA OMHMCAHUS OOBEKTOB OKPYXKAIOIIETO  MHpa, pa3BUTHS
IIPOCTPAHCTBEHHOTO BOOOpPaKEHUsT W MHTYHLUH, MaTEeMaTU4YEeCKOH KyJIbTYpPbl, 3CTETHYECKOIO
BOCHHUTaHMs ydauuxcs. M3ydyeHrne reoMeTpu BHOCUT BKJIAJ B Pa3BUTHE JIOTMUECKOIO MBILUICHHUS, B
(dbopMHpOBaHKE TIOHATHS JOKA3aTeIbCTBA.

TakuM 00pa3oM, B XOJi€ OCBOEHHUS COJEpXaHUS Kypca ydaluecs IOJy4aroT BO3MOYKHOCTb
Pa3BUTh IPOCTPAHCTBEHHBIE MPEICTaBIECHUS U N300pa3UTEIbHBIE YMEHUS, OCBOUTh OCHOBHBIE (DaKThI U
METOJIbl CTEPEOMETPUHU, HU3YUUTh CBOMCTBA IPOCTPAHCTBEHHBIX TE€J, HAYYUTbCSI IPUMEHATH
MIOJTyYEHHbIE 3HAHUS JUIsl PELLCHUSI TPAKTUYECKUX 3a/1a4.

PesynbTarhl yriry0/1eHHOT0 YPOBHSI OpPUEHTUPOBAHBI HA:

— (QopmupoBaHue mnpeACTaBICHUH 00 HAEAX U METoJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEACTBE MOJICITUPOBAHMS SIBJICHUH U MPOLIECCOB;

— OBJIQJICHHE YCTHBIM U MUCbMEHHBIM MAaTEMaTHUECKUM SI3bIKOM, MaTEMaTHUECKUMHU 3HAHUSIMU U
YMEHUSMH, HEOOXOJUMBIMH JJISi M3YYEHHUS UIKOJbHBIX €CTECTBEHHO-HAayYHBIX JAMCLUIUINH,
MIPOJOIDKEHHST 00pa30BaHUs M OCBOSHHS M30paHHON CIENMATbHOCTH HAa COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, aIrOPUTMHUUYECKON KYJIbTYphl, IHPOCTPAHCTBEHHOTO
BOOOpaXEHUs, MAaTEeMAaTHYECKOTO MBILIUIEHUS W HMHTYUIUH, TBOPYECKUX CIOCOOHOCTEH Ha
YpOBHE, HEOOXOAUMOM JUIsl MPOIOJKEHUSI 00pa30BaHUsl M CaMOCTOSITEIbHON JIEATENbHOCTH B
00JIaCTH MaTEeMaTUKHU U €€ PUIIoKeHUH B Oyaymiei npodeccuoHaIbHOM 1S TeTbHOCTH.

HJIaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUS yqeﬁﬂoro npeamMera «MarteMaTHKa»

JIMYHOCTHBIE Pe3VJIbLTATHI 00VUEHMS:

JInuHoCTHBIE pe3yabTaThl B COOTBETCTBUU ¢ [Iporpammoil Bociuranus u padboueil nporpammoit
Bocniutanust MBOYCOILNe14

Pabouas npocpamma 10-11 knaccot mamemamuxa(yenyoieHHulii yposeHns) Ha3anue 0oaacmu : moyHvle
HayKu

Ilnanupyemsie pe3yabTarhl.
JIM4HOCTHBIE PE3yNbTaThl OTPaXalT CHOPMUPOBAHHOCTH, B TOM YHUCIE B YACTH:
Ilampuomuueckozo 60chumanus

HEHHOCTHOT'O OTHOIICHUS K OTCYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYICCKOMY MHAYUYHOMY HACJICIHIO,
MOHUMAaHUS 3HAYSHHUS MaTeMaTHYSCKOM HAayYKH B XKHU3HU COBPEMCHHOI'O O6IJ.ICCTB3, CIIOCOOHOCTHU

BJIaJCTh I[OCTOBCpHOfI PIH(bOpMElLIPICfI 0 MNEepCAOBBIX HNOCTUKXCHUAX U OTKPBITUAX MPIpOBOﬁ u
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OTEYECTBCHHON MaTeMaTHKH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUSAX 00 YCTpOWCTBE MHpa U
00111ecTBa;

I'padxcoanckozo eocnumanusi u HpABCMBEHHO20 80CNUMAHUsL Oemell HA OCHOB8E POCCUTICKUX
MPAOUYUOHHBIX YeHHOCmel

IIPEJCTABICHUS. O COLMAIBHBIX HOPMAX M IPAaBHIAX MEXINYHOCTHBIX OTHOIIECHUH B KOJUICKTHUBE,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JAEATENbHOCTH MPU BBIOJHEHUN Y4EOHBIX, T03HABATEIbHBIX
3aj]1a4, BHIMOJIHEHUH SKCIIEPUMEHTOB, CO3JJaHUU Y4E€OHBIX IPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIN B MPOLIECCE ITON y4eOHOM NesITeTbHOCTH; TOTOBHOCTH OILICHUBATh CBOE MOBEJCHHUE U
IIOCTYIIKM CBOMX TOBAapUIIEH C MO3ULUUU HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUsA
IIOCJIEICTBUM IIOCTYIIKOB;

THonynapusayuu nayunsix 3Hanuti cpeou oemeu (Llennocmu HayuHo2o no3Hauus)

MUupoBO33pEHUECKUX TPEICTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY

YPOBHIO Pa3BUTHs HAYKM M COCTaBIAIOIIMX  OCHOB U IOHUMaHUsA CYILIHOCTHU

HAay4yHOM KapTUHbl MHUpA; MPEIACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOJHOM CPEIOH, O PO MPEIMETA B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;
[I03HABATEJIbHBIX MOTHBOB, HAIIPaBJIEHHBIX HA NIOJYYEHHE HOBBIX 3HAHUN [0 IPEIMETY, HEOOXOAUMBIX
111 00BsCHEHUS HaOJI0JaeMBIX MPOLIECCOB U SIBJICHUN;

[I03HABATENbHOM U MH(POPMALMOHHON KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITENILHOW PabOThI €

Y4EOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH, JOCTYIIHBIMH TEXHHYECKUMH CPEICTBAMH
MH(POPMAIMOHHBIX TEXHOJIOTHIA;

uHTepeca K OOyuYeHMI0 U IO3HAHHIO, JH0OO03HATENBPHOCTH, TOTOBHOCTM U CIOCOOHOCTH K
caM000pa30BaHUIO, UCCIIEI0BATEIbCKON JI€ATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIPaBJIEHHOCTHU U
YpOBHSI 00Y4Y€HHUs B JaIbHEUIIEM;

Duzuuecko2o0 80CHUMAHUA U POPMUPOBAHUS KYTbIMYPbL 300P08bA

OCO3HAHHMS TEHHOCTH JKU3HU, OTBETCTBECHHOT'O OTHOIICHHUA K CBOEMY 3J10POBLIO, YCTAHOBKU Ha SHOpOBHﬁ
o6pa3 JKHN3HH, OCO3HAaHUA MOCIEACTBUN U HCTIpUATHUA

BPE/IHBIX MPUBBIUEK, HEOOXOJUMOCTHU COOIIOICHHUS TPABHII OE30MACHOCTH B OBITY U pEaNbHON KHU3HU;
Tpyoosozco eocnumanust u npogeccuoHaIbHO20 CamoonpedeleHus

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHO- MCCIIeI0BaTEIbCKOM,
TBOPYECKOU U IPYyTUX BUJIAX JIEATEILHOCTH; UHTEPECA K MTPAKTUUECKOMY M3yUeHUI0 TTpodeccuii u Tpya
Pa3IMYHOTO POja, B TOM YHCIIE HA OCHOBE MPUMEHEHHsS MPEAMETHBIX 3HAHHI, OCO3HAHHOTO BHIOOpA
WHIUBUAYAIBHON TPAaeKTOPUM TMPOJOIDKEHUS O00pa30BaHHUS C YUYETOM IJHUYHOCTHBIX HHTEPECOB H
CIOCOOHOCTH K MpeIMeTY, OOIIEeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

Ixonozuyecko2o 80CHUMAHUS

9KOJIOTUYCCKHU HCJ’ICCOO6p33HOFO OTHOLICHHA K IPpUPOAEC KAaK MCTOYHHKY KU3HW Ha 36MJ’I€, OCHOBE €€
CYIICCTBOBAHUSA, IMOHUMAaHUA LHECHHOCTH 3J0POBOTO U 0e30macHoro O6p333 KHN3HH, OTBETCTBCHHOI'O
OTHOIICHHUA K COGCTBCHHOMY (I)I/ISI/I‘-ICCKOMY U IICUXUYCCKOMY 310POBbIO, OCO3HAHUA HEHHOCTH CO6J'IIO,Z[GHI/I$I



npaBui 0€30MacHOro MOBEJCHHsS MpU paboTe ¢ BeUIeCTBaMM, a TAK)KE€ B CHUTYaIUSX, YIPOKAIOLIUX

370POBbIO U KU3HH JIFOAEH;

CIIOCOOHOCTH IIPUMCHATH 3HAHWUA, IIOJIYy4YaceMbIC IIPpM HM3YUYCHHH IIPEAMETA, IJId PCEIICHUA 3aaad,

CBS3aHHBIX C OKPYXAIOWEH INPUPOJHON CpENOH, IOBBILEHUS YPOBHA 3KOJIOIMYECKOM KYJIBTYpHI,

OCO3HAHMA TII00ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJIeM M MyTed WX pEeHIeHUs MOCPEICTBOM

MCTOHOB ITPEAMCTA,

9KOJIOT'MYCCKOro MbIJICHHUA, YMCHUA PYKOBOACTBOBATLCA UM B HOSH&BElTGJIBHOﬁ, KOMMYHHKaTHBHOfI u

COLIMAJIBHOW IIPAKTHKE.

OcHoBHbBIE HalnpaBJCcHUA BOCIIUTATEJILHOM ACATECJIbHOCTH:

=

['paxxnanckoe BocIIMTaHuUE;

[TaTpuoTnyeckoe BocnuTanue U (GOPMUPOBAHUE POCCUNHCKON NICHTUIHOCTH;
JIyXOBHOE ¥ HPaBCTBEHHOE BOCIIMTAHUE JIETEH HA OCHOBE POCCUMCKUX
TPaJULMOHHBIX [ICHHOCTEW;

[IpuoGiienue aerel K KyJabTYpHOMY Haciaeauto (DCTeTHYeCKoe BOCIIUTAHUE).
[Monynsapuzanus HayuHbIX 3HaHUN cpean nered (LleHHocTn HaydyHOTO TTO3HAHMS)
®duznyeckoe BOCHUTaHHE U (OPMUPOBAHUE KYJIBTYPHI 3J0POBbSI.

TpynoBoe BocniuTanue U npoeccuoHaibHOE CaMOOIIPEIETICHHE.
DKOJIOTMYECKOE BOCIIUTAHHE.

w N

N GRA

MeTanpeaMeTHbIE Pe3YJIbTATHI 00VUEHHUS

YMEHHE CaMOCTOSITEIIBHO OMPENEISTh eI CBOETO OOYYCHHSI, CTABUTh U (DOPMYJIHPOBATH IS
ce0s HOBbIE 33/1auu B yu€0e U N03HABATENbHOM 1eATeIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI
CBOCH MMO3HABATEIbHON ACITETbHOCTH;

YMEHHUE CaMOCTOSITEIBHO MJIAHUPOBATh YT JOCTHXKEHUS 1I€JIeH, B TOM YKCJIe albTEPHATUBHBIC,
OCO3HAHHO BBIOMpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI PEeIICHUs YIEOHBIX M MO3HABATEIHHBIX
3a/1a4;

pa3BUTHE YMEHUU CaMOCTOSTEIbHO OCYIIECTBIISATh, KOHTPOJHMPOBATH M KOPPEKTUPOBATH
JEUCTBUS B TpoIlecce 00O0OIEHUs, CUCTeMaTU3allil U PACIIUPEHUS] 3HAHUN, TOJIYYCHHBIX B
OCHOBHOMH IIIKOJIE;

(hopMHUpPOBaHHE YMEHUM CaMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
CBOIO JIEATEILHOCTh TIPH BBHITIOTHEHUH 33]IaHUI;

OBJIQJICHHE YCTHBIM M MHUCbMEHHBIM MAaTE€MaTUYECKUM SA3bIKOM, IPUMEHUMBIM NPU U3YYEHUH
MPEAMETOB €CTECTBEHHO-MATEMaTHYECKOTO IIUKIIA;

¢dbopMupOBaHHE YMEHUW SICHO U TOYHO H3JaraTh CBOIO TOYKY 3pPEHHS KaK YCTHO, TakK M
MUCbMEHHO, TPAMOTHO TIOJIb3YACH SI3bIKOM MAaTEMAaTHUKH;

YCBOEHUE YHHUBEPCAIbHBIX MHOKECTBEHHBIX MOHSTHI, MPUMEHUMBIX JJIsl CO3aHUsl Mojeen
Pa3IUYHBIX SBICHUIN MPUPOIBI, OOIIECTBEHHBIX SBICHUM;

pa3BUTHE JIOTUUECKOTO MBIIIJICHUS ¥ UCCIIEIOBATEIbCKUX YMEHHI; YMEHU 000CHOBBIBATH CBOU
BBIBOJBI, (OpMyIHpOBaTH  OTPUIIAHWS  BBICKA3BIBAaHUM, MPOBOJUTH  JIOKA3aTEIbHbBIC
paccyXJ1eHus;

pa3BUTHE CIIOCOOHOCTEHW K CaMOCTOSTEILHOMY TMOMCKY METOIOB PEIICHUS MPAKTHYECKUX M
MPUKJIAHBIX 33/1a4, IPUMEHSS1 U3yUYEHHbIE METO/IbI;



— pa3BUTHE KPUTUYHOCTH MBIIUICHHS B MpOIlEcCe OLEHKM M HMHTEpIpeTalnud HHPOpMaluy,
MOJIy4aeMOM U3 pa3aIndyHbIX UICTOUYHUKOB;

— OCO3HaHHE B3aMMOCBS3M MAaTEMaTUKM CO BCEMM IIPEIMETAMM €CTECTBEHHO-HAY4YHOIO U
T'YMAaHUTAPHOI'O LUKJIOB;

— yYMEHHE NPOJYKTUBHO OOILATHCS M B3aUMO/JICHCTBOBATH B IIPOIIECCE COBMECTHOM JI€ITEILHOCTH,
YUUTBIBATh MMO3ULIMU APYTUX YUACTHUKOB JESATEIbHOCTH, 3 (HEKTUBHO pa3peiiaTh KOHPIUKTHL;

— YMEHHE HCIIOJIh30BaTh CPEJICTBA HHPOPMAITMOHHBIX 1 KOMMYHHKATHBHBIX TexHonoruil (MKT) B
pelICHNH TOCTABJICHHBIX 337a4 C COONIOJCGHHEM HOPM HH(POPMALMOHHON 0€30MmacHOCTH,
IIPAaBOBBIX U 3TUYECKUX HOPM;

— HCCJIENOBAHME pEalbHBIX SBICHUN U IPOLECCOB, IPOTEKAOIIMX 10 3aKOHAM I10Ka3aTeIbHOU
3aBHCUMOCTH, C TIOMOIIBIO CBOMCTB MMOKa3aTeIbHON (PYHKINY;

— pacuiMpeHue BBIYHCIUTENBHOIO anmapara 3a CuéT MPUMEHEHHs] CBOMCTB JIorapu(mMoB (3aMeHa
BBIYMCIICHUI TNPOU3BEACHUS M YACTHOTO CTENEHEH Ha BBIYUCIEHUS CYMM M pPa3HOCTEH
IoKazareseu creneHei);

— oOyuyeHHE  MOJEIMPOBAHUIO  PEAIbHBIX  MPOIECCOB, MPOTEKAIOUIUX IO  3aKOHAM
9KCIIOHEHIIMAJIBHOM 3aBUCUMOCTH, M UCCIIEIOBAHUIO CO3/IaHHBIX MOJIEIIEH C IIOMOILIBIO anrmapara
JorapuMUpPOBAHUS;

— pa3BUTHE YMEHMM CaMOCTOATEIBHO ONPENEIATh LEIu JEATEIbHOCTH 10 YCBOCHUIO U
IIPUMEHEHHUIO  3HAHMM  TPUTOHOMETPUM  KaK  MaTeMaTU4YeCKOW  MOJEIM  PEeabHOU
NEHUCTBUTEIBHOCTH;

— 3HAaKOMCTBO C MaTEMaTHYECKUM TOJKOBAHUEM IIOHATHS NEPUOJUYHOCTH, UMEIOIIETO BAKHOE
MHPOBO33PEHUYECKOE 3HAUYCHHUE;

— 3HAaKOMCTBO C (PM3WYECKUMU SIBJICHHUSIMH, OMUCHIBAEMBIMH C TIOMOIIBIO TPUTOHOMETPUUYECKUX
YpaBHEHUH;

— YMEHHUE NPUMEHSAThH aNredpandeckrue METO/1bl B PELICHUH T€OMETPUUECKUX 3aay;

— YMEHHUE WHTEpIpPETUPOBATh PEILIEHUS HEKOTOPBIX aareOpanyeckux 3ajad reoMeTpUYEeCKUMHU
obpazamu;

— yYMEHHE paclo3HaBaTh Ha YePTEkKax, MOJIEISIX U B PEAIbHOM MUPE TeoMeTpudeckue (GUrypsl u
Tena (MHOTOTpaHHUKH ), IPUMEHSTh UX CBOMCTBA IIPU MOJEIIMPOBAHUN B €CTECTBEHHO-HAYUYHbIX
o0JacTsx;

— yMEHHE MOJEIMPOBaTh pEANBHBIC CHUTYyallMd, MCCIECI0BAaTh IIPOCTPAHCTBEHHBIC MOJEIIH,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yibTarT.

IIpeaMeTHbIE pe3yabTAThl 00YYeHUs
B pesynbrare u3ydeHus Kypca aiaredpbl 1 MaTemMaTHdeckoro aHaamsa B 10 — 11 kmaccax
yJaluecst TOHKHBIL:

— 3HaTh MOHATHE JEHCTBUTENBHOTO 4YKCIA KaK pe3ysibTaTa BBICTPAWBAHMS HAYyYHOW TEOPHH
NEHCTBUTENBHBIX YHCET HA OCHOBAHUHU MOHATHUS IIpeJiea YUCIOBOM MOCIeI0BaTENbHOCTH;

— BJaJeTh MOHSITHEM CTENEHU C JEHCTBUTENIbHBIM IOKa3aTelieM KakK OCHOBBI JUIS H3y4eHUs
CTETIEHHOM, M0Ka3aTeIbHON U TorapudmMuyeckoi pyHKINH;

— TPUMEHATH CBOMCTBA CTENEHM C JACHCTBUTEIBHBIM I10Ka3aTe€IEM IPH MOJIECIUPOBAHUM H
M3Y4YEHUU MAaTeMaTH4YEeCKUX MOJeJel, ONMMCHIBAIOIIMX MTPOLECCH] C UCTIOIb30BAaHUEM CTETIEHHU C
IeMCTBUTEIILHBIM ITOKa3aTeNeM;



BIIQJICTh TIOHATHEM CTENeHHOW QyHKIuu Y = Xp, p#1l, dbopmyaupoBath €& cBoiicTBa B
3aBUCUMOCTH OT 3HAYCHHS ICUCTBUTEIHHOTO YHCTIA P U CTPOUTH TpadUKHy;

dhopmyaupoBaTh OMpeneIeHUs O0OPaTHOW M CIIOXKHOW (YHKIIUU, 3HATH YCJIOBHE OOPaTUMOCTH
(GyHKIMH; TPUBOIUTH MPUMEPHI B3aUMHO OOpPATHBIX U CIOXKHBIX (YHKITUH;

(hopMyIIMpOBaTh OIpPEIEICHHSI PABHOCHIBHBIX YPaBHEHHI, HEPABEHCTB, CUCTEM YpaBHEHH,
YpaBHEHUN — CJICICTBHM; MPH PEIICHUH YPaBHCHHUM BBITIOJHATH TOJIBKO T€ MPeoOpa3oBaHUS,
KOTOpbIE HE MPUBOJAT K MOTEPE KOPHEW, a MPU PEUICHUH HEPABEHCTB OCYIIECTBIISITH TOJBKO
PaBHOCHJIbHBIC PEOOpa30BAHUS;

pelaTh UppalOHAIbHBIE YPABHEHUS U CUCTEMBI, COAEPKAIINE UPPALIMOHATIbHBIC YPABHECHUS;

o X .
GopmynupoBaTh onpejeieHue nmokasarenpHon Gpynakmuun Y =a , a>0, a #1 u BeBogUTH €€
CBOMCTBA B 3aBUCHMOCTH OT 3HaueHnit & (a>1,0<a<1) crpouts rpaduku;

BJIaJI€Th OCHOBHBIMU CIIOCOOAMHU PELIEHHUs IOKA3aTeIbHbIX YPaBHEHUH;

peraTh moka3aTelbHbIe HEPABEeHCTBA HA OCHOBE CBOMICTB MOHOTOHHOCTH ITOKA3aTeIbHON
(GyHKLNHU, CUCTEMBI I0KA3aTEJIbHBIX YPaBHEHUH U HEPABEHCTB;

dbopMyIHpoBaTh ONpenesieHHe Jorapudma uuciaa, 3HaTb OCHOBHOE JOrapu(MUUEcKoe
TOKIECTBO, IPUMEHITH OCHOBHOE JIOTapH(PMHUUYECKOE TOKJIECTBO K BHIUYUCICHHUSAM U PEIICHHIO
IPOCTEHIINX JIorapu(PMUUECKUX YpaBHEHHIA;

NPUMEHSATh OCHOBHBIE CBOWMCTBa JOTrapu(MOB Ui MpeoOpa3oBaHUs JOTapUPMHUECKUX
BBIPAKCHU;

(bopMyIHpOBATH OMpEACTICHUE NECITUYHOTO U HATYPAIBHOTO JIOTapr(Ma; BEIBOAUTE HOPMYITY
nepexoaa K HOBOMY OCHOBaHUIO, NMPUMEHATH (HOPMYITy Mepexoja K HOBOMY OCHOBAHHUIO IS
BBIUMCIICHUS 3HAUCHHI U PE00pa30BaHMsI JOTapUPMHUECKUX BIPAKECHUH;

dopmynupoBats ompexneneHue jgorapupmmueckoir ¢ynknmm Y =log, X, a>0, a#l wu
BBIBOJIUTH €€ CBOWCTBA B 3aBHCHMOCTH OT 3HaueHmit a (a>1,0<a<1), cTpouTh rpadukn

sorapu@muueckor QyHKIUY;

J€MOHCTPUPOBATh IPUMEHEHHE CBOWMCTB JorapuMuyecko (QyHKIUU TpU CpaBHEHUU
3HAYEHUH BBIPAXKEHUN U PELIEHUH MTPOCTEHIINX JIOrapu(pMUUIECKUX YPaBHEHUN U HEPABEHCTB;
pemaTh pa3ndHble JorapupMuUeckie ypaBHEHHs U UX CHUCTEMBI C UCIOJIb30BAHUEM CBOICTB
Jorapu@moB 1 0OUIMX METOJIOB PEIICHUs YPaBHEHMUI;

pemaTh JorapupMHUUECKUe HEPABEHCTBA HA OCHOBE CBOMCTB Jlorapudmuyeckoit GyHKINY;
MMETh IIPEACTABICHUE O TMOHATHIAX TPUTOHOMETPUHM KAK MaTeMaTH4YECKUX MOJEIIX,
MO3BOJISIOIIMX OMMCHIBATH MPOLIECCHI, U3yyaeMble (PU3UKON, SKOHOMUKOM U APYTMMU HayKaMHu;
YMETh ONPEIEIATh M HUCCIEN0BATh CBOWCTBA CHHYCAa, KOCHHYCA, TAHT€HCA W KOTAaHIEHCa
JEUCTBUTEIIBHOTO YMCJIA, UCHOJIBb3Ysl OJHO3HAYHOE COOTBETCTBHUE MEXAY TOYKAMHU YHMCIOBOM
IIPSAMOM ¥ TOYKAMM YHCIIOBOU OKPYKHOCTH;

MPUMEHSTh TPUTOHOMETPUYECKHE TOXKAECTBA TIPU  BBIUMCICHMSIX, MPEoOpa3OBaHUAX
TPUTOHOMETPUYECKUX BBIPAKEHUMN, PEIIEHUH POCTENIIINX TPUTOHOMETPUUECKUX YPAaBHEHNH;
BJIAJIETh NOHITUSIMHA arcsin a, arccosa, arctga ;

BBIBOJUTH (HOPMYJbl KOpHEH MNpOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHHH SinX=a,
cosx=a, tgx=a;

pelaTh TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOJSIIMECS K alreOpandeckuM, U OJHOPOJHBIE
YpaBHEHUSI OTHOCUTENIBHO CHHYCA U KOCHHYCA;



peuarbs TPUTOHOMETPUYECKUE YPAaBHEHMSI METOJAMU 3aMEHBI IIEPEMEHHON M Pa3JIOKECHMs Ha
MHOKHTEJIH;

IIPUMEHATHh METO/| OLICHKH JIEBOU U IIPABOM 4acTEW TPUTOHOMETPUYECKOTO YPABHECHUS

BJIAJICTh CIOCOOAMU pEIIeHUS] TPUTOHOMETPHUECKUX HEPABEHCTB;

BIAJIeTh IOHATUEM TPUTOHOMETPUYECKOM (QyHKUIMH. YMeTb O0O0OCHOBBIBaTh 00JaCTh
oIIpejieieH s U MHOKECTBO 3HaueHuil GpyHkuuit Y =SINX, y=C0SX, Y =1gX u y =ctgx;
3HaTh cBoiicTBa (yHKumii Y =SINX,y=C0OSX, y=1tgX yMeTb CTpouTh rpaduKH (yHKIHIi,
NPUMEHSATH CBOMCTBA ()YHKINH NP pEIIEHNH YPAaBHEHUI U HEPABEHCTB;

BJIAJCTh IOHATHEM OOpPAaTHBIX TPUIOHOMETPUYECKMX (YHKLUH, 3HaTh UX CBOICTBA, YMETb
CTPOUTH I'paUKy;

(bopMynMpoBaTh onpeAeaeHue npeaena GyHKINHU, BIAAETh OHATHEM aCUMITOTHI, IPUBOANUTH
IIPUMEpPHI ACUMIITOT TpapUKOB 3JIEMEHTApHbIX (DYHKIIHI; 3HATh CBOWCTBA MPEENIOB (DYHKIIMH;
3HaTh ONpejereHue (PYHKUIUM HENpepbIBHOM B TOYKE M HA MHTEpBAJe; YMETh BBIABIATH
HenpepbIBHbIE (PYHKIUU C OIIOPOM Ha OIpe/eNIeHHE;

(bopMyIMpOBaTH ONpeAeIeHne MTPOU3BOIHON (PYHKIMM B TOYKE, TOHUMATh €€ (pU3NYECKUN U
IE€OMETPUUECKUIl CMBICI, YMETh HAXOAMTh NPOM3BOJHBIC 3JIEMEHTAapHbIX (QYHKUUH IO
OIIPEJICJIEHUIO; YMETh COCTaBJATh YpaBHEHUE KacaTeJbHON K rpaduKy (YHKLUMU B JTAHHOH
TOYKE;

3HaTh NpaBuia JUGPEepeHIIMPOBAHUS CYMMBI, IPOU3BEACHHS, YACTHOTO (DYHKIUH, CIIOKHON U
o0paTHO! (QYHKLNHU; yMETh IPUMEHATh UX NP BHIYUCIEHUU POU3BOIAHBIX;

YMETh HaXOJIUTh MMPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;

3HATh JIOCTATOYHBIE YCJIOBHUS BO3PACTaHUS M YOBIBaHUS (PYHKUIWU U YMETh UX MPUMEHSTH IS
OTIpeJIeJIEHUs] TPOMEKYTKOB MOHOTOHHOCTH (DYHKIIHIA; 3HATH OMPENEICHUS TOYEK IKCTpEeMyMa
(YHKLNHU, CTAMOHAPHBIX U KPUTHUECKUX ; 3HATh ONpE/IeIeHNe 3KCTpeMyMa (PYHKIUH; BIaJeTh
MOHATUSAMH HEOOXOIUMBIX M TOCTATOYHBIX YCJIOBHMH 3KCTpeMyMa (DYHKIMH, HAXOIUTh TOYKH
HKCTPEMYyMa; YMETh HaXOJUTh HauOOJbIlIee U HaUMEHbIIee 3HAUCHUsSI (PYHKIUH C TOMOIIbIO
MIPOU3BOJHOM;

3HaTh TOHSTHE BTOPOUM MPOM3BOJHON U €€ (PU3MUECKHIl CMBICI; YMETh MPUMEHATH BTOPYIO
MPOU3BOJIHYIO JIJIsl OMNpeNeNeHust ToueK meperuda rpaduka (QyHKOUM M IPOMEXYTKOB
BBIITYKJIOCTH; YMETh UCCIIEI0BAaTh CBOMCTBA (DYHKIIMH C TOMOILBIO OOIIEl CXeMBbI HCCIIeI0BaHUS
GbyHKIH;

BJAJIeTh TOHATUAMHU TIEPBOOOpPA3HONW U OMNpPENEeNEHHOI0 HHTErpaja MNpPUMEHSTh MpaBUia
MHTETPUPOBAHUS Il HaXOXJEHHs MepBOoOOpasHbIX, 3HaTh (opmyny HeroTona-JleitbHuna,
YMETh €€ IPUMEHATD;

YMETh BBIABIATH (UIYpbl, OTPAHUYEHHBIE JAHHBIMH JIMHUSMH W HAXOAUTh UX IUIOMIAJH;
BBIBOJMTH MHTETPAJIbHYIO (POPMYIy BBIUUCIEHHS OOBbEMOB TeN U JOKa3bIBaTh C €€ MOMOIIbIO
TeopeMbl 00 00bEME HAKIOHHOM MpPHU3MbI, MUPAMHUbI, KOHYCa; OOBSACHATH BO3MOXKHOCTH
MPUMEHEHHS MHTETPAJIOB IpHU pelIeHnH (PU3HUECKUX 3a7a4 (HanpuMep, Ha JIBHKEHHE);

3HaTh KOMOHMHATOpHOE TMPaBWJIO MPOU3BEACHUS M MOACYETa KOJMYECTBA PAa3IMYHBIX
COCIMHEHU; BIAJETh IIOHATUEM Pa3MEILECHUM C IIOBTOPEHUSMHU;

(dbopMyIIHpoBaTh OIpeieTIeHIE IePEeCTaHOBOK M3 N 3JIEMEHTOB; 3HATh (POPMYITy JJIs HAXOKACHUS

YKCIIA MIEPECTAHOBOK U3 N IIEMEHTOB, (HOPMyYITy [Tl BHIYUCIEHUs AT - YnCia pasMEIEHUH U3

M 5IEMEHTOB IO N, YMETh NPUMEHATDH UX IIPH PCIICHUH 3a1a4.



BJIaJIeTh MOHATUEM COYeTaHusi 0e3 MOBTOPEHMH M3 M 3JIEMEHTOB IO N; 3HaTh (HOPMYITY UL

BBIYMCIICHUA CI’?‘I - YHCclIa BCEBO3MOXKHBIX COYCTAaHHM W3 m DBJEMEHTOB II0 n. YMETh

packiiafpiBaTh CTeneHb OMHOMa 1o ¢opmyine HploToHa mpu HaxXxOXKIEHHH OMHOMHAIBHBIX
KOX((PHUIHMEHTOB C MOMOIIBIO TpeyrojbHHUKa [lackans; mpuMeHSATh MOJyYCHHBIC 3HAHUS TIPH
peLIeHUN 3aa4.

BJIAJICTh TMOHATUSMHU CIyJalHBIX, JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH, HECOBMECTHBIX
COOBITHH, 3JIEMEHTAPHBIX COOBITUH; yMETh HAXOIUTh CYMMY M TIPOM3BEIEHHE COOBITHI;
MOHUMATh YTO TAKOE COOBITHE TPOTHBOIOJIOKHOE TAHHOMY.

3HATh KJIACCUYECKOE OTIPEICIIEHUE BEPOSITHOCTH COOBITHS U YMETh IPUMEHSTH €r0 MIPU PeIICHHN
3ajay;

3HaTh TEOpPEMY O CyMME IBYX HECOBMECTHBIX COOBITHII, CIEACTBHE W3 HEE€ M TEOpeMy O
BEPOSITHOCTH CYMMBI JIBYX IPOHU3BOJBHBIX COOBITHH; BIIa/IETh MOHATHEM HE3aBUCHUMOCTH ABYX
COOBITHI; HAaXOJUTh BEPOSATHOCTH COBMECTHOTO HACTYIUICHHS HE3aBUCHMBIX COOBITHH TpHU
pelIeHIH 3a1a4;

3HaTh (hopMyy bepHyM 1 yMETh NPUMEHSATH €€ MPH PELICHUH 3a1ad.

BJIQJICTh MPEICTABICHUSIMU O TPOLECCaX U SBICHUSIX, UMEIOIINX BEPOSTHOCTHBIA XapakTep, O
CTaTHCTUYECKMX 3aKOHOMEPHOCTSIX B PEaJbHOM MHpPE, 00 OCHOBHBIX MOHSATHSIX JJIEMEHTapHON
TEOPHH BEPOSTHOCTEH; yMETh HAaXOJWUTh U OLIEHUBATH BEPOATHOCTH HACTYIUICHHS COOBITHIA B
NPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKH CIIyYaiHbIX BETUYUH;
YMETh COCTABIISATH BEPOSTHOCTHBIE MOJEIH IO YCIOBHIO 33/1a4d U BBIYHCISATH BEPOSATHOCTH

HACTYIUICHHSI COOBITHIA, B TOM YHCIIE C MPUMEHEHHEM (POpMysl KOMOMHATOPHKH M OCHOBHBIX
TEOPEM TEOPUU BEPOSITHOCTEH; UCCIIEIOBAHUS CIIy4YalHbIX BEJIMUMH I10 UX PACIPEACICHUIO.

B pe3ynbrate u3ydenus kypca reomerpuu B 10 — 11 knaccax yuaiimecs TOJKHBI
copMHpOBATH TPEACTABICHWE O TEOMETPUM KaK YacTH MHPOBOH KYJIBTYphl M O MECTe
re€OMETPUM B COBPEMEHHOW LIMBUJIM3ALMHU, O CIIOCO0AX ONMMCAHHUS HAa MaTeMaTUYECKOM SI3bIKE
SIBJICHUI PEaJIbHOTO MUPA;

chopMUpOBATh NPEJICTABICHHE O TEOMETPUYECKUX TMOHATHSAX KaK O  BaKHEHIINX
MaTeMaTHYeCKUX MOJENSAX, MO3BOJISIIOIIMX OIUCHIBATh M HU3y4yaTh pa3IMYHbIE MPOLECCHl U
SIBJICHUST; TIOHMMATh BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHHSI MATEMAaTUYECKUX TEOPUH;
BJIQIETh TEOMETPUYECKUM S3BIKOM; YMETh HCIIOJIb30BaTh €ro i OINUCAaHUS IPEIMETOB
OKPY>KAIOILIEr0 MHUPA; pa3BUTh NPOCTPAHCTBEHHBIE MPEICTABICHMSI, HABBIKU F€OMETPUUECKUX
MIOCTPOECHU, YMEHUS N300paxaTbh FreOMETPUUECKHE OOBEKTHI;

BJIa/IETh METOJJaMH JI0KA3aTEIbCTB U aJITOPUTMaMU PELICHHS; YMETh UX IPUMEHSATh, IPOBOJAUTH
JIOKa3aTEJIbHBIE PACCYKACHMS B XO/I€ PELLEHUS 3aa4,;

BJIa/IETh OCHOBHBIMM MOHSITUSIMU O IJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpaX,
HX OCHOBHBIX CBOMCTBAX;

NPUMEHATh W3YYE€HHBbIE CBOWCTBA TEOMETPUYECKUX (GUryp MU (OpMyJbl s pELIeHUs
reOMETPUUYECKUX 3a7a4 U 3a7a4 C IPAKTUYECKUM COJEPIKAHUEM;

chopMUpOBaTh MPEACTAaBICHHE O HEOOXOJUMOCTH JOKa3aTeNbCTB MpU  O0OOCHOBAaHUH
MaTeMaTHUYeCKUX YTBEPXKIEHUH U POJIM aKCUOMAaTHKH B TPOBEAECHUU JE€TYyKTHUBHBIX
pacCyXJIeHUH;

chopMUpOBaTh TMOHATHUIHBIA ammapar MO OCHOBHBIM pa3lielaM Kypca TI'eOMEeTpHUM; 3HATh
OCHOBHBIE TE€OPEMBI, (POPMYJIBI U YMETh UX IPUMEHSATh; YMETh JOKa3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI peIIeHHs 3a/1a4;

3HATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX, YMETh IPUMEHSATh UX IIPU PEIlICHUH 3a/aY;
UMETh TNPEACTABICHUS O B3aUMHOM DPACIIONIOKEHUH MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJIbHble NPSMbIE, CKPELIMBAIOIIMECS NPSIMbIE, TapAJIEIbHOCTh NMPSMOM U INIOCKOCTH,
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NEPNEHIUKYJIAPHOCTh NPSAMOM M IUIOCKOCTH, YIrOJd MEXAYy IMpsMOM U  IJIOCKOCTBIO,
[apaJUIEIbHOCTD IUIOCKOCTEHN, NEPIEHIUKYIAPHOCTD INIOCKOCTEH, YTrOJl MEXAY IIOCKOCTSIMY,
3HaTh ONPEJEIICHUS, CBOMCTBA U NPU3HAKU, YMETh IPUMEHATh UX [P PELICHNUH 33/1a4;

BJIA/ICTh NOHATHUAMH OPTOTOHAJIBHOIO NPOCKTHPOBAHMSI, HAKJIOHHBIX M MX NPOCKUUAX, 3HATh
TEOpEMY O TPEX MEPHEHAUKYISIPAaX U YMETh IPUMEHSATH €€ IIPU PELIEHUN 33/1a4;

YMETb HaXOJUTh PACCTOSIHUS OT TOYKH JI0 TUNIOCKOCTH, MEXy CKPELUIMBAIOLIMMUCS NPSMBIMY;
YMETb HaXOJUTh YIJIbl MEXIY CKPEUIMBAIOLIIMMUCS NMPSMBIMH, MEXKIY MPSIMOU U INIOCKOCTHIO,
MEXIY IBYMS IUIOCKOCTSIMH;

3HaThb OCHOBHBIEC BUJ/Ibl MHOTOI'PAHHUKOB: NIPSMOYTOJIbHBIN ITapajuIeIeuIIe ], TapaJljIeIeIUIIe,
npusMa (BHABI TpPHU3M: MpsiMasi, HAKJIOHHAs, MpaBUJIbHAs), TUpamMuia (BUAbBI MUpaMUN),
yceu€HHasi MMUpaMuia, NMPaBUIIbHBIE MHOTOIPAaHHHKH (Ky0), UX SJIEMEHTBI, CBOMCTBA; yMETb
HAXOJUTh IO 11 OOKOBOM M MOJHOM MOBEPXHOCTH MHOTOTPAHHHUKOB, a TAKXKE UX 00BEMBI,
YMETb CTPOHUTH CEYECHHMsT MHOTIOIPAaHHUKOB METOJIOM Cl€Ad, MapajuIeIbHOTO IIEPEeHOca,
BHYTPEHHETO IIPOCKTUPOBAHUS;

BJIAJICTh MOHATHEM TeJla BpAIlCHUS: IIHIMHIP, KOHYC, YCEUEHHBII KOHYC, cdepa, map, 3HaTh UxX
AJIEMEHTHI (pazuyc OCHOBaHHs, 00pa3yomias, OCb CHMMETPHH, BBICOTA); YMETh HAXOIUTh
OOKOBYIO U MOJIHYIO IOBEPXHOCTh TN BPALLICHUSI, & TAKKE UX OOBEMBI;

YMETb CTPOUTH CEYEHUs TE€Jl BPALLECHHS INIOCKOCTHIO;

yMETh peliaTh 3a/a4d Ha KOMOMHAIMM MHOTOTPaHHHMKOB U TeJ BpallleHHs, aHAJIU3UPOBaTh B
IPOCTEHIINX CITy4asiX B3aMMHOE Pacro0KeHne 0O0bEKTOB B IPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAHHUKU W KPYTJIBIE TEJNa; BBHIIOIHITH YEPTEXKH IO YCIOBUSIM
3a1ad4;

YMETh aHAJIM3UPOBATh B3aUMHOE PACHOJIOXKEHHE c(epbl M IUIOCKOCTH, 3HATh OIpEeseHHE
KacaTeJbHOU IUIOCKOCTH K cdepe, (HopMyaupoBaTh U J0Ka3blBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KACaTEeIbHOMN INIOCKOCTH;

BJIAJICTh TOHATHEM BEKTOpa B IIPOCTPAHCTBE, YMETb HAXOAUTh KOOpPAMHATBI BEKTOpa U
BBINOJIHATH OllEepaluy (CI0XKEHUs, BBIMUTAHUS, YMHOKEHUS BEKTOpa Ha YMCJI0) HaJl BEKTOpaMHU
B KOOPJMHATHON U BEKTOPHOU (popme;

3HATh OIPENEICHUE CKAISIPHOTO ITPOU3BENECHUS BEKTOPOB, €r0 CBOMCTBA; HAXOAUTD CKAJIIPHOE
IIPOU3BEICHNE BEKTOPOB Ye€pPE3 X KOOPANHATHI,

MIPUMEHSTh BEKTOPHBIA METOJ] PU PELLIEHUU T€OMETPUUECKHX 3a]1aY;

HaXOJUTh YPaBHEHHUE IUIOCKOCTH, PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSHUE MEXIY
CKPELIMBAIOIMMHUCS TMPSIMBIMH, ypaBHEHHE cdepbl, 00bEM MNapaiesenunesa U TeTpalipa,
3aIaHHOT0 KOOPAWHATAMH CBOMX BEPILIUH.
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Conep:xanue yuedOHOro nmpeamera «MareMaTukay

Auare0dpa 1 Ha4yaJla MATEMAaTHY€CKOI0 aHAJIN3a
10 kaace

HeiictBuTenbHbIe Yncaa. Llenbie u panuoHanbHbie yncia. JledcTBUTENbHBIEC YHCIIA. BECKOHEUHO
yObIBaromIasi reoMeTprueckas nporpeccusi. ApupMeTH4eckuii KOpeHb HaTypaibHOU cTeneHu. CTeneHb
C PallMOHAJILHBIM U JICUCTBUTENBHBIM ITOKa3aTesneM. Pemenue 3anad.

Crenennass ¢ynkums. CreneHHas QyHkius, e€ cpoiictBa W rpaduk. BzammHo oOpaTHBIC
¢ynkuuu. PaBHOCHIIBHBIE ypaBHEHUS U HepaBeHCTBa. VpparroHansHble ypaBHeHMs . VippanoHanbHbIe
HEPaBEHCTBA.

Ioka3areabHas ¢pynkuus. [TokazarensHas ¢ynkuus, e€ cBoiictBa u rpaduk. [lokazatenbHbie
ypaBHeHus1. [loka3aTenbHble HepaBeHCTBA. CUCTEMBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Jlorapupmuyeckas ¢yukuus. Jlorapudmel. CpoiictBa norapudmon. [lecsaTuunbie U
HaTypayibHble orapumel. Jlorapupmuueckas ¢pyHkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue
ypaBHeHus. Jlorapudmudeckre HepaBEeHCTBA.

Tpuronomerpuueckue d¢opmyabl. Panuannas mepa yria. [IoBopoT TOYKM BOKpYr Havajia
koopauHat. OnpeneneHue CuHyca, KOCUHyca U TaHI'€Hca yria. 3HaKu CHUHyca, KOCUHYCa U TaHIeHca.
3aBUCUMOCTb MEK1y CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOT0 U TOT0 K€ yria. Tpuronometpuueckue
ToxzaecTBa. CUHYC, KOCUHYC U TaHIeHC YIIIoB « U —a . @opmynsl crnoxeHus. CUHYC, KOCUHYC U
TaHreHc JABOWHOro yria. CHHYC, KOCMHYC M TaHI'€HC IOJOBHUHHOrO yria. ®opmysbl npuBeIeHUS.
CyMMa u pa3HocTh cuHyCcOB. CymMMa U pa3HOCTb KOCUHYCOB.

Tpuronomerpuueckne ypaBHeHHsl. YpaBHEHHE COSX=a. YpaBHeHUE SINX=a. YpaBHEHHE
tgx=a. PemeHne TpUroHOMETpUYECKUX ypaBHeHUW. [Ipumepbl pemieHus  NOpPOCTEHIIMX

TPUTOHOMCTPHUYICCKUX HEPABCHCTB.
HTorosoe nosropenue.

Aure0pa ¥ HA4YaJIa MATEMATHYECKOT0 AHAJIN3A
11 xnace

Tpuronomerpuueckne ¢Qynkuuu. OOnacTe ompeneleHrus U MHOXKECTBO  3HAYCHH
TpUrOHOMETpHUecKuX ¢QyHKIUH. UYETHOCTh, HEYETHOCTh, NEPUOAMYHOCTH TPUTOHOMETPHUUECKUX
¢ynkuii. CBoiictBa QyHKIMH Y =COSX u e€ rpaduk. CBoiictBa pyHKUMH Y =SINX U e€ rpaduxk.
CpoiictBa QyHKIMHU Yy =tgX U e€ rpadux. OOpaTHbIE TPUTOHOMETPHUECKUE (DYHKITUH.

IIpousBoaHas u eé reomerpuueckuii cmbicia. [IpousBonnas. [IpousBoHas creneHHo GyHKINN.
[TpaBuna nuddepennupoBanus. [[pon3BogHBIE HEKOTOPHIX AIEMEHTAPHBIX QYHKIMHA. [ 'eoMeTprudeckuit
CMBICJI IPOU3BOHOM.

IIpumenenne npousBoaHOl k ucciaenoBanuio gyHkuuii. Bospacranue u yobiBaHue QyHKIUU.
OkcrpeMyMbl pyHKIMH. [IpuMeHeHne nponu3BoAHOM K mocTpoeHuto rpadukos ¢pyHkuuid. Hanbomnbiee
Y HauMEHbIIIee 3HaYeHHs PYHKIMU. BeIykinocTs rpaduka GyHKIIUH, TOYKH TIeperuoa.

Hurerpan. IlepBooOpasznas. [lpaBuna HaxoxaeHus nepBooOpa3HbIX. [lnomans KpuBOIHMHEHHOM
Tpameuuu WM MHTErpaj. BpluncieHue HHTErpanoB. Beluucinenue miomane Quryp ¢ moMoIlbio
UHTErpasioB. [Ipumenenne npou3BOAHON U MHTErpajla K pelieHUIo IPAaKTUIECKUX 3a1au.

KomoOunaropuka. IlpaBmio mnpousBenenus. IlepecranoBku. Paszmemienus. Codetanuss U ux
ceorictBa. bunom HeroTona.

DyieMeHTHI Teopuu BeposiTHOcTeil. CoObrtus. KomOunammu coOwiTuid. [IpoTHBOMONOXKHBIE
coObITHs. BeposTHOCTh coObiTus. CroxkeHue BeposTHOcTed. HezaBucumble cOOBITHS. YMHOXKEHHE
BepossTHOCTEN. CTaTUCTUYECKAsI BEPOSITHOCTD.

Crarucruka. Cinyvaiinsle BenuuHbl. L{eHTpanbHble TeHAeHIMUA. Mepbl pazdpoca.

3akJII0YNTEeIbHOE NOBTOPEHHE Kypca ajaredpbl M Ha4Yajl MaTeMaTH4eCKOro aHaJu3a IpH
MOAr0TOBKE K HTOIOBOM ATTECTALlUH N0 MATeMaTHKe.

I'eomerpus
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10 kaace

Beenenne B nmpeamer. [Ipenmer crepeomerpun. Akcuomsl ctepeomeTpun. Hekoropsle ciencTBus
U3 aKCHOM.

IMapanieJbHOCTh NPAMBIX M INIOCKOCTeH. [lapayuienbHOCTE NPSMBIX, NPAMOW U IUIOCKOCTH
(mapasuteNibHBIC TPSMBIC B MPOCTPAHCTBE, IPH3HAK NAPAUICIBHOCTH IPSAMBIX B HPOCTPAHCTBE).
[TapamienbHOCT NIPSIMOM M IIOCKOCTH. B3aMMHOE pacmnojoXeHHWe IMpsSMBIX B IPOCTPAHCTBE.
CkpemuBaroniyecss npsiMble. YIUIBI C COHANpPaBICHHBIMA CTOPOHaMHU. B3auMHOE pacIoyioKeHHe
IPSIMBIX B IIPOCTPAHCTBE. YTOJI MEKYy NPpAMBIMU. [lapajuienpHble IUIOCKOCTH.

CgoiictBa mnapajuienbHbIX IUIocKocTe. Terpasap. Ilapamnmenenunen. Iloctpoenune cedyeHui
TeTpajpa U napajiesenuneaa.

IlepneHAMKY/IAPHOCTH NPAMBIX U INIOCKOCTEH. [lepneHInKynsIpHbIE IPsIMbIE B IIPOCTPAHCTBE.
[TapamtenpHble IpsiMBIE, EPICHNUKYIISPHBIC K ITIOCKOCTH. 1IpU3HaK NEpHeHIUKyIIPHOCTH IPSIMOU U
mwiockoctd. Teopema o psAMOH, NEPIEHANKYIAPHON MIJIOCKOCTH. PaccTosiHue OT TOYKH 10 TUIOCKOCTH.
TeopeMa 0 TpEX nepHeHANKYIIApax. Yol MEKIYy IPSIMOU U INIOCKOCTBIO. JIByrpanHbil yroi. [IpusHak
NEPIEHIUKYIAPHOCTH JBYX IulocKocTei. IIpsmoyronbHbiil napamienenunesn. TpéxrpaHHbll yroi.
MHororpasHsslii yrosi.

MuororpanHuku. [lonstue muororpannuka. [puzma. I'eomerpuueckoe teno. Teopema Ditnepa.
[Tpusma. IlpoctpanctBenHas teopema [ludaropa. [Mupamuna. IlpaBunbpHas nupamuma. Yced€HHas
nupamuza. Iloctpoenne ceuenuit nupamun. Cummerpus B npocTpaHcTse. IloHsTHE NpaBUIBHOIO
MHOTOTpaHHHUKA. DJIEMEHThl CHMMETPUHU MTPaBUIIBHBIX MHOTOIPAaHHUKOB.

IToBTOpEHHE.

I'eomerpus
11 kJaacc

Huaunap, konye u map. [lonsrue munusapa. Ilnomane nmoBepxHocTH wmuHapa. [lonsrue
KoHyca. [Imomans moBepxHocTr KoHyca. Y ceu€Hubiid koHyc. Cdepa u map. BzanmHoe pacrnonoxenne
cdepsl u mnockoctu. KacarenbHas miockocts K cdepe. [Inomanes cdepsl. BzaumHoe pacnonoxenue
cheper u mpsimori. Cdepa, BnmcaHHAas B IUIMHAPHYECKYIO mMoBepxHOCTh. Cdepa, BHucaHHas B
KOHMYECKYI0O TOBEpXHOCTh. CeueHHs UMIMHIPUYECKOHM MOBepXHOCTU. CeueHHs KOHUYECKOMH
MTOBEPXHOCTH.

O0bém Ten. Ilonsatue ob6béMa. OOBEM mpsMoyroibHOro mnapamienenunena. O0bEM mpsMoi
npu3Mbl. O0BEM nunuHApa. Beruncienne o0bEMOB Tenl ¢ moMolibio nHTerpana. O0bEM HaKIIOHHON
npu3Mbl. O0bEM HakJIOHHOM mpu3Mbl. O0bEéM nupamuabl. O0bEM KoHyca. OO0BEM miapa. OOBEMBI
IIaPOBOT'0 CErMEHTA, IIAPOBOr0 CJI0S U IapoBoro cexropa. Ilnomans chepst.

BexkTopbl B npocrpanctBe. [lonstue BexkTopa. PaBeHCcTBO BekTOpoB. (CI10’K€HHE U BBIYMTAHUE
BeKTOpoB. CyMMa HECKOJbKHUX BEKTOPOB. YMHOKEHHE BEKTOpa Ha uncio. KommiiaHapHbE BEKTOPBI.
[IpaBuio napamnenenunena. Pasnoxenue BEKTOpa 110 TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

Metoa koopamHaT B mnpocrpaHcTtBe. JIBu:keHusi. IlpsmoyronpHas cucrtema KOOpAMHAT B
npoctpancTse. KoopauHatel BekTopa. CBsA3b MEKIYy KOOpAUHATAMH BEKTOPOB U KOOPAMHATAMH TOYEK.
[Ipocreiimue 3amaun B KoopAWHATax. YpaBHeHUE cdepbl. Yron Mexay Bekropamu. CkanspHoe
IIPOU3BENCHNE BEKTOPOB. DBbluMCiieHHME YITIOB MEXAY NPAMBIMH U IUIOCKOCTSIMH. YPaBHEHHE
mwiockoctu. LlentpanbHas cummerpus. OceBasi cumMmeTpus. 3epkaiibHas cuMMeTpus. [lapannenbHbiit
nepenoc. [IpeoGpazoBanue mogoous.

3ak/109uTeIbHOE IOBTOPEHHE KYPCa reOMeTPHH IIPH MOAT0TOBKE K HTOT0OBOM aTTeCTALUH 110

MaTE€MaTHKeE.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

Ne | I'maa/ Conep:kaHue MaTepHajia Koua- | llesu o0y4enus OcHobHbIe

IL/1I. BO HanpasneHus
BOCNMUTaTE/IbHOM

4acoB *
LeATeNIbHOCTHU
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kiaacc
[ IHOBTOPEHMUE. 8
Anrebpanueckue BeIpaxkeHus. JIMHEHbIC IMpeamernbie neau: 1-8

YPaBHEHUS U CUCTEMBI ypaBHeHMU. Uucnosbie
HEPABEHCTBA U HEPABEHCTBA NIEPBOM CTEIICHHU C
OJIHUM Heu3BecTHbIM. JInHelHas QpyHKuus.
KBanparssie kopHu. KBagparHble ypaBHEHUS.
KBanpatuunas GpyHKIus, e€ CBOHCTBA.
KBagpartusie HepaBeHcTBa. CBOICTBA U
rpaduku Qyukiuit. [Iporpeccun.

— cucTeMaTu3allvs 3HaHUN Ha OCHOBE 0000IIa0IIEro MOBTOPEHUS
Kypca aiaredpbl OCHOBHOMW IIKOJIBI,

— TIOBTOpPEHHE npaBunl U opmyn ans  mpeobpazoBaHU
anredpanvyeckux BhIPAKEHUI;

— YCTaHOBJICHHE CBA3EU MEXKY KOJIMYECTBOM PEIIEHUNA CHCTEMBI
JBYX JIMHEMHBIX yYpaBHEHU M TOYEK IEpPECEUEHUs MpPSIMBbIX,
3aJal0IUXCsSd  YpPaBHEHUSIMH  CUCTEMBI  (FeoMeTpuyecKas
UHTEpIpeTalys);

— TIOBTOPEHHE CBOWCTB YMCJIOBBIX HEPABEHCTB U CHOCOOOB
pelIeHUI HEPAaBEHCTB C OJTHOW NTEPEMEHHOM;

— obo6mienne cBoiictB ynkupn Y =KX+D B 3aBumcumoctn ot

3Ha4yeHui mapameTpoB K u b, moctpoeHue rpadukos;
— 0000IIeHHEe CBOMCTB PyHKIMH Y = ax’ +bX+C B 3aBHCHMOCTH

OT 3HaueHmii mapamerpos a,0,C wu 3Haka D =b%—4ac,
MOCTPOEHHE I'PaUKOB;

— TOBTOPEHHE METOJOB PpEUICHMs] KBaJPAaTHBIX YpPAaBHEHUH U
HEPaBEHCTB;

— aKTyanu3alus 3HaHuil o mporpeccusix (apudmernueckas,
reoMeTpuyecKas).
MeranpeaMeTHbIe LeIH:

— YCBOGHHME  YHHMBEPCAJIbHBIX  METOJOB  000OIIeHUs U
CHUCTEMAaTHU3AlNU 3HAHWUM;

— OBJIQICHUE YCTHBIM U NMCBMEHHBIM MaTEMaTHUYECKUM S3BIKOM,

14




IIPUMEHUMBIM IIPU  M3Y4YEHUM IIPEIMETOB €CTECTBEHHO-
MaTEMaTUYeCKOro0  LHUKJIA, Pa3BUTHE  HUCCIENOBATEIbCKUX
YMEHUMH;

pa3BUTHE YMEHHH OOOCHOBBIBATH CBOM BBHIBOJBI W IPOBOJHTH
JIOKa3aTelIbHbIE PACCYXKICHUSI.

JINYHOCTHBIE IIeJIn:

pa3BUTHE TBOPUYECKHX CIIOCOOHOCTEH, HHTYUIIMH, HABBIKOB
CaMOCTOSITEILHON JESITENLHOCTH,

yMEeHHE OOBEKTHUBHO OIIEHHBATh YPOBEHb CBOMX 3HAHHUH IO
MIpeIMETY U BBICTPAUBATh IUIAHBI 110 MX KOPPEKTHPOBKHU.

JEHCTBUTEJILHBIE YHUCJIA

16

Iensie u panroHaIbHBIE
[elicTBUTENBHBIE qyucna.
yObIBarolasi reoMeTpuyeckas  IMPOTrpecCHsl.
Apudmernaeckuit KOpPEHB HaTypajabHOU
CTEIICHU. Crenenb ¢ palMOHAIBHBIM U
JIEUCTBUTEIIbHBIM IOKA3aTEIEM.

qucIa.
beckxoneuno

Ilpeomemmnoie yenu:

pa3BUTHE TOHATUS JACHCTBUTENBHOIO 4YHCIA KAaK pe3ysbTaTra
BBICTPAUBaHUsl HAy4YHOW TEOPUM JCHCTBUTEIBHBIX YUCEN Ha
OCHOBAaHMH NOHATHSA IIPeJIeiia YACIOBOM MOCIEA0BATEIBHOCTH;
(dbopMHpOBaHHE TOHATHUS  CTENEHH C  JeHCTBUTEIBHBIM
[I0OKA3aTeJIeM KAaK OCHOBBI JUI M3Y4EHHMS  CTEIICHHOMH,
MoKa3aTeIbHOM, JorapupMUUecKon (PyHKIMIA;

pa3BUTHE YMEHHM TPUMEHSATH CBOWCTBA CTENEHHU C
JNEHUCTBUTEIBHBIM  [IOKA3aTeJeM NPU  MOJEIMPOBAaHUU U
M3y4YEHUN MATEMaTUYECKUX MOEIIEH, ONTUCHIBAOLIUX ITPOLIECCHI
C TIOMOIIBIO CTETIEHH C ICHCTBUTEIIBHBIM ITOKA3aTeNIEM;
(dbopMHUpoBaHHE YMEHUH NMPUMEHATh METOJIbl J0KA3aTeNbCTB U
QITOPUTMBl PELICHUN IPAKTUYECKUX 3aJay, OIMUPAsACh Ha
W3y4YEHHBIE TEOPEMBI U CIIECICTBUA.

Memanpeomemnuvle yenu:

pasBuTHE YMEHUH CaMOCTOSITENIEHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTHUPOBATH AEATEIHHOCTh B MpOIECCE
0000IIeHus, CHUCTeMaTH3allMM W  paclIMpeHHs 3HaHUi,
MOJIYYE€HHBIX B OCHOBHOII IIKOJIE;

pa3BuTHE CIOCOOHOCTEH K CaMOCTOSITEIbHOMY TOUCKY METOJIOB
pelIeHHsI TPAKTHYECKUX U MPUKIIAAHBIX 33j1a4, C IPUMEHEHUEM
U3YYEHHBIX METOJIOB;

1-8
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(dhopMUpOBaHHE YMEHHH SICHO W TOYHO M3JIaraTh CBOIO TOYKY
3peHUsl KaK YCTHO, TaK M MUCBMEHHO, T'PAMOTHO IOJIb3YSCh
SI3BIKOM MAaTEMATHUKH.

Jluunocmmuoie ueau:

¢dbopmupoBanue MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HAayKH;

dbopMupoBaHHE  OCHOB  CAMOBOCIIMTaHMA B  Ipolecce
BBITTOJIHEHUST pabOT Pa3HOTO YPOBHS CIOXHOCTH, TPEOYIOIIUX
OTBETCTBEHHOT'O ¥ TBOPYECKOTO OTHOILICHHUS;

pa3BUTHE CIIOCOOHOCTH U TOTOBHOCTH BECTH JMUAJIOT C IPYTUMHU
JTIOJIBMH B TIPOLIECCE COBMECTHOM JESITEIBHOCTH.

CTEIIEHHASA ®YHKIUA

16

Crenennast ¢yHKuus, e€ CBOWCTBA M TpaduK.
Bzaumno oOpatnbie ¢yHkuuu. PaBHOCHIIBHBEIE
ypaBHEHHsS W HepaBeHCTBA. lpparmoHanbHbIE
ypaBHeHMs. MppannoHaabHble HEPABEHCTBA.

Ilpeomemmnoie yenu:

BBEJICHUE MOHATUS CTENICHHON (QYyHKIMU; U3ydeHUe e€ CBOICTB
AHATMTUYECKUMHU U TpapUUECKUMHU METOAAMU;

M3y4YeHHE MOHATHS oOpaTHOW (QyHKIUHU; 00OOLIEHHE MOHATHS
oOpaTHOM (YHKIIMM C HUCIIOJIb30BAHMEM paHEE M3YyYEHHBIX 3a-
BHUCUMOCTEH; (OpMHUpPOBaHUE YMEHMs aHAIMTUYECKOH 3amucu
¢GyHKIIMM, OOpaTHOM J@HHOM, a TakKkXe YMEHMsI MOCTPOCHUS
rpaduka oOpaTHON (yHKINY;

BBEJICHUE onpeeneHun PaBHOCWIBHBIX YpaBHEHUH
(HEepaBEHCTB, CUCTEM) U ypaBHEHUHN (HEPaBEHCTB, CUCTEM) —
CIICJICTBHUH;

BBEJICHUE TIOHATUS  OOJACTH  OMNpENENICHUS  YpaBHEHHsS
(HepaBeHCTBa, CUCTEMBI);

MPUMEHEHNUE MPHU PEIICHUN ypaBHEHHI (HEpPaBEHCTB, CHUCTEM)
CBOMCTB paBHOCHUJIbHBIX IIPe0Opa30BaHuUi;

o0y4yeHHe METOAaM pPEeLICHHsS HpPPALMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

Memanpeomemmnule yeau:

o0y4yeHHE TIpUeMaM HHTEPIpETaluy SBICHUH MPOIECCOB,
IIPOTEKAOIINX I10 CTENIEHHON 3aBUCUMOCTH;

1-8
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— DPa3sBUTHE YMEHUH CaMOCTOSTENIBHO  ONpPENEIATh  LEIU
JESITeIbHOCTH IO HM3YyYCHHMIO 3JIEMEHTapHBIX (YHKIMHA U UX
IIPUMEHEHHUIO, HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHl Ul
JOCTHKEHHMS TIOCTABIICHHBIX LICIICH;

—  dopmupoBanue CIIOCOOHOCTH u FOTOBHOCTH K
CaMOCTOSITEJILHOMY ITOMCKY METOJOB PEIICHHS MPAaKTHYCCKUX
3a/1a4;

—  Ppa3BUTHUE KPUTHUYHOCTH MBILIJICHUS B MPOLIECCE OLICHKU U UH-
TeprnpeTanuy UHGOPMALMK, I[OJIy4aeMOM U3  Pa3IUYHBIX
HWCTOYHHKOB;

— pa3BUTHE YMEHUW B3aUMOJCHCTBUS B IIpollECCE€ IOUCKA
pelieHus mpoodieM.

Juunocmuule yenu:

— (¢opmupoBanue MHUPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

— Pa3BUTHE CTPEMJIEHUN K CaMOCTOSITEIIbHOW TBOPYECKOM U OT-
BETCTBEHHOM JIEATEIBHOCTH;

— Ppa3BUTHE CTPEMIJIEHU K CaMO0OpPa30BaHNUIO, CO3HATEIHHOMY OT-
HOIICHUIO K HEMpPEephIBHOMY OOpa30BaHHUIO KaK YCIOBHIO
yCTenTHOM Mpo¢eCCHOHATBHON U O0IIIeCTBEHHOU IeATETHbHOCTH.

COOTBETCTBYIOILICTO

INOKA3ATEJIbHAS ®YHKIIUA

12

[ToxazatenpHast ¢yHKIUS, €€ CBOWCTBA U
rpaduxk. [TokazaTenbHbie YpaBHEHHUSI.
[ToxazarenbHbIe HEpaBEHCTBA. Cucremsl

IMOKa3aTCIbHBIX ypaBHCHI/Iﬁ " HCPABCHCTB.

Ilpeomemmnwie yenu:

— BBEJCHHME TOHATHS TIOKa3aTedbHOW (YHKIUHU; H3yuyEeHUE
CBOMCTB U MOCTpOEHUE TpaduKa MoKa3aTeaIbHOU (QYHKIUY;

— oOyueHHe PEeLICHUIO MOKa3aTeNIbHBIX YpaBHEHUH (HEpaBEHCTB,
CHCTEM) aHAJIMTHYECKUMH U TpadMueCcKUMH CII0COOaMHU.

Memanpeomemnmnule yeau:

— MOJEJIMPOBAHME SIBJIEHUM U MPOLIECCOB, MPOTEKAIOIINX 10 IKC-
MOHEHIMALHONH 3aBUCUMOCTH, C TOMOIIbIO (QOpMyln H
rpaduKOB MMOKa3aTeIbHOU (PYHKITUH;
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— HCCJEI0BAHME PEATbHBIX MPOIECCOB U SIBJICHUHN, TPOTEKAIOLIUX
10 3aKOHAM MMOKa3aTeIbHOM 3aBUCUMOCTH, C TIOMOIIIbIO CBOMCTB
MOKa3aTeabHOU (QYHKIUH.

JIuunocmmuute yenu:

— Ppa3BUTHE aHAJIUTUYECKHUX CIIOCOOHOCTEH U MHTYUIUH (B X0[e

HaOI0AeHUS 3a [IOBEJICHUEM HKCIOHEHIIMATIbHbIX
3aBUCUMOCTEN);
— pa3BUTHE MCCIIEJOBATEIbCKUX YMEHHUM, HEO0OXOAUMBIX B

OCBOCHHH OYIYIIUX TBOPUYECKUX Mpodeccuii;
—  COBEpILIEHCTBOBAHUE KYJIBTYpPbI BBIUUCIIUTEIIbHBIX U
rpaguUYeCKuX ACHCTBUM.

JIOTAPUOMHUYECKASA ®YHKIUA

18

Jlorapugmer. CoiicTBa JorapugMoB.
JlecsiTHYHBIE W HATypajbHbIE JIOTapU(MBI.
Jlorapudmuueckas (yHKIUSA, €€ CBOWCTBA U
rpaduxk. Jlorapupmuueckue ypaBHEHHS.
Jlorapudmuueckue HepaBeHCTBA.

Ilpeomemmnvie uenu:

— BBEJCHHE MOHATHS JIoTaprQma Yucia;

— H3y4YEHHUE CBOWCTB JIOrapu(MoB;

— TMpUMEHEHUue CBOMCTB  JorapupmoB u
Jorapu(pMUIECKOTro TOX/IECTBA TUTSt
Jorapu(MUYECKUX BbIPAKCHUI BHIYUCICHUSX;

— BBEACHME MOHATHUH ECATUYHOIO U HATYypaJbHOTO Jorapudma;

— nmnpuMeHeHue ¢GopMynbl Tmepexoja Jorapudma K JApYyromy
OCHOBAHUIO NIl BBIYMUCIICHUS JIOrapu(MOB 4HUCeNl C JIFOOBIMU
OCHOBaHUSIMU  (TPM  HCIIOJIB30BAHMU  BBIUYUCIUTEIHHOU
TEXHHUKH);

— BBEJCHHME NOHATUS JIOrapuPMUUYECKOH (YHKIUHN, H3yueHHUE
CBOWCTB JIOTapU(pMHUECKOM (QYHKIUHU U MOCTpOeHHE €&
rpaduka;

— oOyueHue pELICHUI0  JIOTapu(PMHUUYECKHX ypaBHEHUH,
HEPAaBEHCTB M UX CHCTEM AHAJUTHYECKHMMHM U TpaduyecKUMU
METOJIaMH, HaXO0KJIEHUIO TOYHBIX U MPHOIMKEHHBIX 3HAUYCHUI
KOpHEN ypaBHEHMII.

Memanpeomemnmnule yenu:

— pacmMpeHHue BBIYHUCIUTENBHOTO anmnapara 3a c4éT IpUMEeHEeHUs
CBOMCTB Jiorapu(MoB (3aMeHa BBIUMCICHMH NPOU3BENECHUS U

OCHOBHOT'O
yIPOILEHUS

1-8
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YAaCTHOIO CTENEHEW Ha BBIYUCICHHUS CYMM M Pa3HOCTEU
TOKa3aTeNe CTeTeHEe ),

o0y4yeHue MOJIETTUPOBAHUIO peasIbHbIX IIPOLIECCOB,
MPOTEKAIOIIUX 10 3aKOHAM HKCIIOHEHIIMAJIbHON 3aBUCUMOCTH, U
HCCIEAOBAHUIO CO3/IaHHBIX MOJEJIEH C MOMOLIBIO ammnapara
norapupMUpPOBaHMUS;

OCO3HaHUE B3aMMOCBSI3M MAaTE€MaTWKU CO BCEMHU IpeAMETaMHU
€CTECTBEHHOI'0 U TYMAHUTAPHOIO LIUKJIOB.

Jluunocmmuoie uenu.

COBEPILIEHCTBOBAHHUE BBIUMCIIUTEIILHOW KYJIbTYPHI;

paciIMpeHne CPeICTB U METOOB ITPe0Opa3oBaHUil CHMBOJIBHOTO
SI3BIKA;

pacupeHue MpeCTaBICHU O B3aMMHO OOPAaTHBIX JICHCTBHSIX.

Vi

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

Pannannas mepa yria. IIoBOpoT TOUKH BOKpYT
Havana koopauHar. OmpeneneHue CHHYcA,
KOCMHYCa M TaHIeHca yIyla. 3Haku CHHYyca,
KOCMHYCa M TaHIeHca. 3aBHCHUMOCTb MEXIY
CUHYCOM, KOCHMHYCOM M TaHI€HCOM OJHOIO MU
TOTO %€ yria. TpuroHoMeTpu4ecKe ToKAecTBa.
CuHyC, KOCHHYC U TaHI'€HC yIJIOB & U —«.
®opmyisl crokeHus. CUHYC, KOCUHYC U TaHT'€HC
nBoitHoro yria. CHHYC, KOCHHYC M TaHI€HC
MOJIOBUHHOTO yriia. DopMyibsl NPHUBEAEHUS.
CymMma u pa3HocTh cuHycoB. CymMMa U pa3HOCTh
KOCHHYCOB.

IlIpeomemmnoie yenu:

pa3BUTHE INPEACTABICHUM O MAaTe€MaTUKE KaK 4acTH MHUPOBOU
KYJIBTYpBI, O CI0c00axX OMMCAHUS HA MAaTEMAaTUYECKOM SI3bIKE, B
YaCTHOCTH B TEPMHMHAX TPUTOHOMETPHHM, SIBIICHUN PEaJIbHOIO
MUDa;

(hopMHpOBaHHE MPEACTABICHUI O MOHATHSIX TPUTOHOMETPHUU
KaK MaTe€MaTHYECKHX MOJEISIX, IT03BOJIIOIIMX OIMUCHIBATh
MpoIecChl, H3ydaemble (U3UKOM, SKOHOMHUKOW U JAPYrUMHU
HayKaMy;

JalbHENIIee Pa3BUTUE IOHATUA JCHCTBUTEIBHOIO 4HUCIA I10-
CpPEeACTBOM IIPEJICTaBICHUS B TPUTOHOMETpUUYECKO (opMme;
dhopMupoBaHHEe YMEHUU OMPENEsITh W HUCCIEAOBATh CBOMCTBA
CHUHYyCa, KOCHUHYCa, TaHI€HCa, KOTAHIEHCAa JEWCTBUTEIBHOIO
YHUCIIA, UCIIOJIb3Ys OJTHO3HAYHOE COOTBETCTBUE MEKY TOUKaAMHU
YUCJIOBOW MPSAMOM ¥ TOYKAMH OKPYKHOCTH;

o0y4yeHHe NPUMEHEHHIO TPUTOHOMETPUYECKUX TOXIECTB NpHU
BBIYUCIICHUSX, npeoOpa3oBaHUsIX TPUTOHOMETPUYECKUX
BBIDAKEHUHM, PEIIECHUU NPOCTEHIINX TPUTOHOMETPHUYECKUX
YPaBHEHUH, C UCIIOJIb30BAHUEM JOKA3aTEIbHBIX PACCYKICHUMN.

1-8
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Memanpeomemmule yenu.

— pa3BUTHE YMEHMH CaMOCTOSITE€IbHO  ONPEAEHATb  LeNU
NESITEeNbHOCTH IO YCBOGHMIO U IPUMEHEHUIO 3HAHWUH
TPUTOHOMETPUM KaK MaTEeMAaTUYEeCKOH MOJENIH pPealbHOM

NeHCTBUTENBHOCTH;

— {QopmupoBanue HaBBIKOB y4e0HO-HCCIIeI0BATEIbCKON
JESATEIbHOCTH, TOTOBHOCTH K IMOUCKY PELICHUS MPAKTUYECKUX
3azay;

— pa3BUTHE YMEHUN OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX
nHpopmanuu, KPUTHYECKH OILICHUBATh MOJIYYEHHYIO

nHPOPMAIIHIO, IPUMEHSTD €€ B CBOCH JACATEIHHOCTH.
JIuunocmmuute yenu:

— {QopmupoBanue MHPOBO33pPEHHS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAyKH M OOIICCTBEHHOM
MPaKTHUKU;

— pa3BUTHE TOTOBHOCTM  Yy4YallMXCSd K  CaMOCTOATEIbHOMN

TBOPYECKOU 1E€ATEIILHOCTH;
— (hopMupoBaHHE HABBIKOB COTPYAHUYECTBA B IIpoIiecce yueOHOH,
y4eOHO-HCCIIEI0BATENIbCKO, 00IIECTBEHHOM 1€ TEIbHOCTH.

Vil

TPUT'OHOMETPUYECKHUE
YPABHEHUA

19

VpaBHeHne COSX=a. YpaBHeHue SinX=a.
VYpaBHeHHE tgx=a. Pemenue
TPUTOHOMETPUYECKUX YypaBHEeHHU. [Ipumepsr
pElIEHUsT MPOCTEHIINX TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

Ilpeomemmnoie yenu:

— BBEJICHME TIOHSATHII arcsin a, arccos a, arctg a;

— BBIBOA (opMyNn KOpHEH NPOCTEUIINX TPUTOHOMETPHUUECKUX
YpaBHEHHU;

— o0yyeHHE  pEIIEHUI0 TPUTOHOMETPUYECKHX  YPaBHEHHIA,
CBOIAIIUXCS K anreOpandeckuM, pEIICHUI0 OJIHOPOJIHBIX
OTHOCHUTEJILHO CHHYCA U KOCHHYCa YpaBHEHUH;

— o0yyeHWe  pEUICHUI0  TPUTOHOMETPHUYECKHX  YypaBHEHUH
METOAaMH 3aMEHbI HEU3BECTHOTO U PA3JIOKEHUSI HA MHOKUTEIH;

— 3HAKOMCTBO C METOJIOM OIICHKHM MHO’KECTBA 3HAYCHHH JICBOH M
IIpaBOM 4acTe TPUTOHOMETPUYECKOTO YPABHEHUS,;

1-8
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— 3HAKOMCTBO CO CIIOCO0aMHM pPEIIeHUs] TPUTOHOMETPUYECKHUX He-
PaBEHCTB.

Memanpeomemmnule yenu:

— paclIUpeHue CpeACTB MOAEIUPOBAHUS PEAJbHBIX MPOLECCOB U
SIBJICHMI;

— (opmupoBanre npuéMOB Nepexoaa OT aHATUTUYECKOH K rpa-
(buueckoi MoAeIIu U 00paTHO;

— Pa3BUTHE AITOPUTMUYECKOIO U JJOTUYECKOIO MBIIUICHHUS;

— COBEPIICHCTBOBAHUE MPUEMOB TOYHBIX M MPHUOIMIKEHHBIX BBI-
YHCICHUH;

— 3HAKOMCTBO C MaTr€MaTUYECKUM TOJIKOBAHHMEM IOHATUS MEpU-
OJIMYHOCTH, UMEIOLIEr0 Ba)KHOE MUPOBO33PEHUYECKOE 3HAYECHUE;

— 3HAKOMCTBO C (PM3UYECKUMH SIBIICHUSIMHU, OIHCHIBAEMBIMH C
MIOMOIIIbIO TPUTOHOMETPUUECKUX YPAaBHEHUH.

Jluunocmmuvwie yenu.

— COBEPIICHCTBOBAHHUE HABBIKOB CAMOKOHTPOJIS;

— Pa3BUTHE BBIYUCIUTENBHON U aITOPUTMUUYECKOMN KYJIbTYPHI,

— pa3BUTHE TBOPYECKOW HWHUIIMATHBBL, HCCIIEI0BATEIbCKIX
YMEHH, CAMOKPUTUYHOCTH.
VIl | TOBTOPEHUE 21
Pemienne  3amanmii Ha  mpeoOpa3oBaHHE IIpeomemmnoie yenu: 1-8

CTETIEHHBIX, MOKa3aTeIbHBIX, JOrapUPMUUECKIX
Y TPUTOHOMETPUYECKUX BhIpakeHUU. PemreHne
IPOCTENIINX JMHENHBIX, KBaJIpaTHBIX,
UPpaLMOHATIBHBIX, MOKa3aTeIbHbBIX u
JorapupMHUUECKUX  ypaBHeHHH.  Pemenue
YpaBHEHUU MOBBIIIEHHOTO YPOBHS CJIOKHOCTH
(KBa/IpaTHBIX, [I0KAa3aTeNbHbIX,
VUPPALMOHAJIBHBIX, Jorapu(pMHUECKUX ) c
0TOOpPOM KOpHEW M3 33aJaHHOTO MPOMEKYTKA.
PemieHne  TPpUTrOHOMETPUYECKUX  ypaBHEHUI
0a30BOT0 M MOBBIIICHHOTO YPOBHEH CI0XHOCTH

— yMmeTh pemats 3aganus tuna 1, 5,9, 10 u 11 uz JEMO EI'D
(mpounbHBIN ypOBEHbD);

— BJaAeTh NpuéMmamu pemeHus 3aaad tauna 13 w3z JIEMO EI'D
MOBBIILIEHHOTO YPOBHS C OTOOpOM KOpHEH M3 3aJaHHOTO
IIPOMEXKYTKA.

Memanpeomemmnule yeau:

— YMEHHE CaMOCTOATEIbHO OMPEAENATh IeJIn CBOEro OOyYeHHs,
CTaBUTh U (OPMYIHPOBATH AJis ceOsl HOBbIE 33/1a4u B yuéde u
II03HABATENIbHOM JIEATENBHOCTH, PA3BUBAaTh MOTUBbI U UHTEPECHI
CBOCH ITO3HABATCSIbHON NCATCILHOCTH;
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C 0TOOPOM KOpHEH M3 33JaHHOT'O MPOMEXKYTKA.
Pemenne 3ama4 Ha MPOLEHTHI, YaCTH, JOJIH, Ha
KOHIICHTPALMIO, CMECH, CIUIaBbl. Pemenue
3aJlaHUI Ha BBIYMCIICHUS M NPeoOpa3oBaHUs 110
3aJaHHBIM (popMyIam.

YMEHHE CaMOCTOSITCIIbHO IJIAaHUPOBATh IYTH JOCTHKCHUS
[[eei, B TOM YHCJIEC aTbTePHATUBHBIC, OCO3HAHHO BHIOUPATH
HauOosiee D(PGEKTUBHBIE CIMOCOOBI pEHICHUS YYEeOHBIX U
MMO3HABATENIBHBIX 33]1aY;

pa3BUTHE YMEHUI CaMOCTOSITEIILHO OCYILIECTBIISTH,
KOHTPOJIMPOBATh W KOPPEKTUPOBATh JCHCTBUS B IpOIEcCe
0000IIeHNs, CcHUCTEMAaTH3allid ¥  PACIIUPEHHsS]  3HAHWM,
MOJTYYCHHBIX B OCHOBHOM IIKOJIC;

dbopMHUpPOBaHHE YMCHHI CaMOCTOSITEIIBHO  OCYIIECTBIISTH,
KOHTPOJIHMPOBATh U KOPPEKTUPOBATH CBOIO JICATEIHHOCTH IMPHU
BBITOJIHCHUH 33 ITaHHH.

Jluunocmmuowie ueiau:

q)OpMI/IpOBaHI/Ie OCHOB CaMOBOCIINTaHUA B
BBIITOJIHCHU A pa60T pa3HOro ypoBHS CIIOKHOCTH;

mpouecce

pa3BUTHE TBOPUYECKHX CIOCOOHOCTEH, WMHTYUIIMU, HABHIKOB
CaMOCTOSITEJIbHOM e TEIbHOCTH.

UTOI'O

136

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 knacc

Ne | I'mama/ Copnep:xaHue MaTepHaJia Koua- | esu o0yuenust
IL./11. BO

4acoB
| TPUTOHOMETPUYECKUE ®YHKIIUU 20

OO6nacThb OIMPECACIICHUA U MHOKCCTBO 3HAYCHUH

TPUTOHOMETpPUUECKUX  (QyHKIMH. YETHOCTH,
HEYETHOCTD, [IEPUOIUYHOCTh
TpUroHoMeTpuueckux  ¢yHkuuii. CBoiicTBa

byakuun Y =C0SX u e€ rpadux. CpoiicTBa
¢ynkuuun y=sinx u e& rpaduk. CpoiicTBa

Ilpeomemnmnuie yenu:

BBEJICHUE MIOHATUS TPUTOHOMETPUUYECKON PYHKIINH;
dbopMUpOBaHWE YMEHHI HAXOIUTh O0JIACTH OIpEACNICHUs |
MHO>KE€CTBO 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIINHA;
o0y4eHHEe HCCICIOBAHUIO TPUTOHOMETPHUUECKUX (YHKIHUN Ha
YETHOCTh M HEYETHOCTh M HAX0XKJICHUIO Meproa QyHKINHU;

1-8
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by y=tgx u e€ rpadux. OOpaTHbIE
TPUTOHOMETPHYECKHE (DYHKIIHH.

u3yuyeHue CBOMCTB (yHKUME Yy =CO0SX, y=sinx, Yy=tgX,
y =Ctgx, oOydeHue TmOCTpOCHHIO TpaduKoB G(YHKIHA W
MMPUMEHECHHUIO CBOWMCTB (YHKIHMW TPH PEIICHWH ypaBHCHUH W
HEPABEHCTB.

O3HAaKOMJICHHE C  OOpaTHbIMH  TPUTOHOMETPHUYECKUMHU
(GyHKIUSMU, UX CBOMCTBAMHU U TpaduKaMH.

Memanpeomemmnule yenu:

3HAKOMCTBO C MATCMaTH4YCCKHUM  TOJIIKOBAHHMCM  IIOHATHUA
NEpuOoANYHOCTH, HMMCIOUICTO BaXHOC MHUPOBO33PCHUCCKOC
3HAa4YCHUC,

3HaKOMCTBO C (PU3MYECKUMH SIBJICHUSMH, ONHCHIBAEMBIMHU C
MOMOIIIBIO0 TPUTOHOMETPUIECKUX (PYHKIIHHA;

3HAKOMCTBO C CHHYCOHMJOW KakK TIpa)MKOM TapMOHHYECKUX
KOJIe0aHui;

3HaKOMCTBO C  (OpPMYJIaMH, TIO3BOJISIFOIIMMH  HAaXOJHUTh
npuOIMKEHHBIE 3HA4YeHUS SINX M COSX, C TOMOIIBIO
MHOTOYJICHOB.

Jluunocmmuvwie yenu.

pacipeHue MpeaCcTaBIeHUH 0 B3aMMHO 0OpaTHBIX AEHCTBUSX;
pa3BUTHE BBIYMCIUTEIBHOM, AITOPUTMUYECKON U rpadudecKoi
KYJIBTYpBI;

— pa3BUTHE TBOPYECKOM HWHUIMATHBBL, HCCIIEI0BATEIbCKUX
YMEHUH, CAMOKPUTUYHOCTH.
I ITPOU3BOJHASA 1 EE 19

TEOMETPHYECKHWI CMBICJI
[Ipou3zBoHasl. [IpouzBoanas CTENEHHOMN IlIpeomemnoie yenu: 1-8
¢byuknuun.  IlpaBuna  nuddepenuupoBanus. — 3aBepiieHHe (OpPMUPOBAHMS MPEACTaBIECHUS O Tpejaese
[Tpon3BoHBIE  HEKOTOPBHIX  BJIEMEHTAPHBIX YHCIIOBOM MOCIIEJOBATEIBHOCTH;
yHkImi. ['eomerpuyeckuit CMBICIT — 3HAKOMCTBO C TIOHATHAMHU mpenena (QyHKIMM B TOYKE M Ha
MIPOU3BOAHOM. OCCKOHEYHOCTH, M acuMnToTamMu Tpaduka QyHKIIUH, CO

CBOWCTBaMH IMPEEIIOB (PYHKIUH;
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(dhopMupoBanue rpaduyecKoro MpEICTABICHUS 0
HENPEPHIBHOCTH (PYHKITNH;

oOyueHue BBISBICHUIO HEMpPEpPhIBHBIX (QYHKIUN C OMOpOi Ha
onpejefiecHue HEempephlBHOCTH (QyHKIMU (B TOYKe; Ha
UHTEpBAJIE);

3HAKOMCTBO C MOHSATHEM MPOU3BOAHON (YHKIIUU B TOUKE U €€
(bU3MYECKUM CMBICIIOM;

(dhopMUpOBaHHE HAYAILHBIX YMEHHH HAaXOJHUTh IMPOU3BOJHBIC
JJIEMEHTAPHBIX  (QYHKIMH  HAa  OCHOBE  OIpEICIICHUS
MPOU3BOHOM;

BIQJICHUEe  TpaBwiaMud  auepeHupoBaHuss  CyMMBHI,
MPOU3BEACHNUA M YACTHOTO JBYX (DYHKIMIA, BBIHECCHHUS
MOCTOSTHHOTO MHOJKUTEJIS 32 3HAK IMPOU3BOIHOIM;

3HAKOMCTBO ¢ auddepeHIpoBaHUEM CIOXKHOW (DyHKUUU U
MIPaBIJIOM HAaXOXKJIEHUS MPOM3BOAHON 00paTHON (PYHKIINH;
00y4eHHE UCTIOIB30BaHUIO (POPMYITBI TPOU3BOAHON CTENIEHHOM

¢yakuun f (X) =xP JUISL TFIOOOTO IEHCTBUTENHLHOTO YKCIa p;

(dbopMHpOBaHNE YMEHUS HAXOAUTh IPOU3BOIHBIE YJIEMEHTAPHBIX
dyHKmit;

3HAKOMCTBO C T'€OMETPHUYECKHM CMBICIIOM TPOU3BOAHOM,
o0y4YeHHEe COCTAaBJICHUIO YPAaBHEHHsS KacaTeJbHOM K rpaduky
(yHKIIMY B 33JaHHOM TOYKE.

Memanpeomemnuvle yenu.

WCTIOJb30BaHNE (PU3MUYECKOTO CMBICNIA TPOM3BOJHON  JUIS
OTIpENIeNICHUs] CKOPOCTH JIBUKCHUS MAaTEPUAIBHON TOYKH B
JTAaHHBI MOMEHT BpEMEHH;

YCTaHOBJICHHE CBSI3W MEXK]Ty 3HAUEHUEM TIPOM3BOTHON (QYHKITUH
B JJAHHOW TOYKE M TAHTE€HCOM YTJjla KacaTelibHOM, MPOBEIEHHOMN
K rpaduKy QyHKIMH B JAHHOM TOUKE;

dopMHpoBaHHE TOHATHUA  TpeAena  IOCIEeJ0BATEIbHOCTU

TI0mazeil IPaBUIBHBIX 2" - YrOIbHHKOB, BIUCAHHBIX B OJUH
TOT K€ KPYT.
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JIuunocmnute yenu:

— BOCIHTaHWE MATPUOTHU3MA, TOPAOCTH 3a CBOW PomuHy Ha
pUMeEpe KHU3HH U JICATSIIbHOCTH OTEYECTBCHHBIX YYEHBIX —
MatematukoB (Jlobauesckuii H.I1.);

— pa3BuTHe  aOCTPaKTHOrO  MBIIUICHHUS, dbopMupoBanue
Mpe/ICTaBICHU 0 OECKOHEYHO OONBIINX U OECKOHEYHO MajbIX
BEITMYMHAX;

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYUIIUU, HABBIKOB
CaMOCTOSITEILHON JIEATEIHLHOCTH.

MNPUMEHEHUE IPOU3BOJHOM K
NCCJEJOBAHUIO ®YHKIIUI

19

Bospacranue u yObIBaHUE GbyHKIHH.
DKCTPEeMyMBbI GbyHKIHN. [Tpumenenue
OPOM3BOJHOW K  IOCTPOEHHIO  TpaduKoB
¢yuknuii.  Haubonbiiee U HauMeHbIlee

3HayeHus (QyHKIMU. Beimyknocts rpaguka
(GyHKIMH, TOUKH Ieperuda.

Ilpeomemmnuvie yenu:

— o0yuyeHue NPUMEHEHMIO TIOCTATOYHBIX YCJIOBHUI BO3pacTaHUs U
yObIBaHUS JJIi HAXOXJIEHUS IPOMEKYTKOB MOHOTOHHOCTH
¢byHKIUY,

— 3HAKOMCTBO C TOHATUSAMHM TOYEK OKCTpeMyMma (yHKUHH,
CTallMOHAPHBIX M KPUTUYECKUX TOYEK, C HEOOXOAUMBIMH H
JOCTaTOYHBIMU YCIOBUSIMH 3KCTpeMyMa ()yHKIIUH;

— o0yueHue MOUCKY (BBIYUCIEHUIO) TOYEK IKCTpeMyMa (PyHKINH;

— oOyueHHe HaxOXJEHUI0 HauOOJIBLIIETO M  HAWMEHbIIETOo
3Ha4eHUH (PYHKIUHU C TOMOIBIO IPOU3BOIHOM;

— 3HAKOMCTBO C MOHSATHEM BTOPOW NMPOU3BOAHON (YHKIUU U €€
(hU3UYECKUM CMBICIIOM;

— TpUMEHEHUE annapaTa BTOPOW IMPOU3BOJHON I HAXOXACHUA
MHTEPBAJIOB BBHIMTYKJIOCTU U TOUEK Nepernda GpyHKIuy;

— (QopmMupoBaHHE yMEHHUS CTPOUTh TIpaduku  QYHKIMIA-
MHOT'OWIEHOB C IIOMOIIBIO IE€PBOM NPOU3BOJAHOM W BTOPOU
IIPOU3BOJHOM.

Memanpeomemnmnule yeau:

— (QopmupoBaHue TPEACTABICHUH 00 JKCTPEMANbHBIX 3aJadax
(3amayax HAa  ONTHMM3AIMIO) B  HAyKe, DSKOHOMHKE,
MIPOU3BO/ICTRBE;
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— oOyueHue MeToJaM pelIeHHs 3aJad  Ha
MHOTOYTOJIbHUKOB ~HauOOJbIIEH IJIOIIA/IH,
OKPY’>KHOCTb;

— oOyudeHHe MEeToJaM pPEUICHHs 3a/1a4 Ha HaXOXJIEHUE BBICOTHI
KOHyca HanOoJbIIero 00bEMa, BIIMCAHHOTO B cepy 3a1aHHOTO
panuyca;

— oOyueHHe MeTo/1aM pelIeHHs IPUKIIaIHbIX 3aay, CBI3aHHBIX C
WCCIICZIOBAaHNEM XapaKTEPUCTUK MPOIECCOB, MPOTEKAIOIINX B
¢usuke, 6GMOIOTUU, XUMHUH, SKOHOMUKE U HHTEPIPETHUPOBATH
MOJTyYCHHBIE PE3YIIbTATHI.

JIuunocmmnute yenu:

— BOCIMTaHUE MATPUOTU3MA, TOPAOCTH 3a CBow PonuHy Ha
IpUMepe KHU3HU U JIEATEIIBHOCTH OTEYECTBEHHBIX YUYEHBIX —
marematukoB (Yeosimes [1.J1.);

— pa3BUTHE AHAIUTHYECKUX CHOCOOHOCTEH M MHTYUIMHM B XOJIe
peleHus 3a/1a4 Ha ONTUMHU3ALIUIO;

— Ppa3BUTHE BBIUMCIUTEIBHON, AITOPUTMHUECKON U rpapuiecKoit

HaX0XJICHHUC
BIIMCAHHBIX B

KYJIbTYPBI.
v HUHTEI'PAJI 14
[TepBoobOpazHasi. [IpaBuna HaxXO0XKJICHUS IIpeomemmnoie yenu: 1-8
nepBooOpa3HbiXx. Ilnomanes KpuBOIMHEHHON — O03HaKOMJICHME C TIIOHATHEM [epBoOoOpa3sHOM, oOyueHue
Tpaneuuu u UHTETpall. Beruncnenune HaXO0KJICHUIO epBOOOPa3HOIL JUTS CTEIICHHOMN u
uHTerpanoB. Beruncnenue miuomazneit ¢uryp c TPUTOHOMETPUUECKUX (PYHKIIHA;
MIOMOIIbIO0 HHTCTPAJIOB. [Tpumenenune — O03HAaKOMJICHHE C TIOHSATHEM HHTETPUPOBAHUS U OOyueHue

MIPOU3BOJHON H
IIPaKTUYECKUX 3a]1a4.

HHTCrpajla K PpCEIICHUIO

NPpUMCHCHUIO TIIPpaBUJI HUHTCTPUPOBAHHA TIPH HAXOXKIACHHUU

MepBOOOPA3HBIX;
— (opMupoBaHue  MOHATUS  KPUBOJMHEHHONW  Tpameuuwu,
O3HAKOMJICHHE C TIOHSATHEM OIpeNeNEHHOr0 MHTerpana,

oOyueHne BBIYMCIICHUIO TIOMAAN KPUBOJIMHEHHON Tpaneuu B
MIPOCTENIINX CIIydasiX.

Memanpeomemnmnule yenu:

— BbIABIEHHE (GUTYp, OTPAHUYCHHBIX [AHHBIMH JIMHUSMH, H
HaxXO0XKJCHHUE IUIOIaAeH 3TuxX (uryp;
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— TMpPUMEHEHUE HWHTETPAIOB JJsi BbIBOAA (OpMYNBEI 00BEMA
HAKJIOHHOH TPU3MBI, THPAMUIBI, KOHYCA;

— TPUMEHEHHE WHTETPAJIOB JJIs pelIeHUs] PU3MUECKUX 3a/ad;

— pelIeHHe 3aj7a4 Ha JBI)KEHUE C IPUMEHEHUEM HHTETPAJIOB.

JIuunocmmuvie yenu:

— pa3BUTHE BBIYUCIUTEIHLHON M aJITOPUTMHUYECKON KYJIbTYPBHI;

— pacuipeHue MpeCTaBICHUA O B3aMMHO OOPAaTHBIX JICHCTBHSIX.

KOMBHHATOPHUKA.

12

IIpaBuiio MPOU3BECHHUS. [TepecTaHoBKH.
Pasmemennsa. Coueranus v ux cBoiicTBa. buHoMm
HeroTona.

Ilpeomemmnuie yenu:

— OBJIAZICHHE OJHUM H3 OCHOBHBIX CpEJCTB IOJCUeTa 4YMCia
pa3UYHBIX ~ COCAMHEHMH  (KOMOMHATOPHBIM  IPaBUIOM
IIPOU3BE/ICHNUA);

— 3HAKOMCTBO C IEPBbIM BUJOM COCTUHEHUN — IEPECTaHOBKaMH;

— JEeMOHCTpalMs MNPUMEHEHUs IpaBWiIa IPOU3BEIACHUSA IPU
BBIBOJIE (DOPMYJIBI YHCIIa IEPECTAHOBOK M3 N JIEMEHTOB;

— BJIaJICHUE NOHSITHEM pa3MEUIeHUs U3 M 3JIE€MEHTOB 1o N. 3HaTh

dopmyny anst Berumcnenus Al - uMcna pasMerlieHmi u3 m

3JIEMEHTOB 110 N, YMETh IPUMEHSTH €€ IPU PEIICHUH 3aa4;
— BIIQJICHUE T[IOHATHEM COuYeTaHM O0e3 MOBTOpPEHUH H3 m

3JIEMEHTOB 10 N. 3Hanue HopMyIIbI 115 Beraucinenus Cr - 9ucia

BCEBO3MOXKHBIX COYETAHUN W3 M DIEMEHTOB II0 N, YMEHHE
IIPUMEHSATH €€ IIPU PELICHUH 3a/1a4;

— yMEHHUE PacKIajbIBaTh cTeNeHb OuHOMa 1o ¢opmyne HproToHa
MIPU HAXOKJCHUU OMHOMHUAIBHBIX KO3()(PUIIMEHTOB ¢ TOMOILBIO
TpeyrosbHuKa [lackans. [IpuMeHATh MOJydeHHBIE 3HAHUS NIPU
pelIeHuu 3a1ay.

Memanpeomemnmnule yeau:

— 3HAKOMCTBO C pOXJIEHHEM KOMOWHATOPUKM Kak HayKw,
TTO3BOJIAIOIIEH AHAJIM3UPOBATH TOJIOBOJIOMKH U a3apTHBIE UIPBI;
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— IpUMEHEHHEe KOMOMHATOPHBIX METOJIOB B CTATUCTHKE, TCHETUKE,
JUHTBUCTUKE, IpPU PEIIEHUU TPAHCIOPTHBIX 3ajad, IpHU
CO3/IaHUU U IEKOJUPOBaHUs MHU(PPOB, B UHPOPMATUKE U JIP.

JIuunocmmuute yenu:

— Ppa3BUTHE aHATUTUYECKUX CIIOCOOHOCTEN M UHTYHIINH;

— UHTErpUpPOBAaHME B JIMYHBIA OIBIT HOBOM, B TOM 4YHUCIE
CaMOCTOSITENIbHO MOJYYSHHOH HH(pOpMAIIHH.

Vi

3JIEMEHTbBI TEOPUM BEPOSITHOCTEMN

12

CoObITHSL. KombOunanmu COOBITUH.
[IpotuBononoxkHble  cOObITHS. BeposTHOCTH
COOBITHSL. CnoxeHue BEpPOSTHOCTEM.
HezaBucumnie COOBITHSL. YMHOXKEHUE

BepOﬂTHOCTeﬁ. CraTtucTuyeckas BCPOATHOCTD.

Ilpeomemmnvie yenu:

— 3HAKOMCTBO C Pa3JIMYHBIMU BHUAAMHU COOBITHI, KOMOMHAITUSIMH
COOBITHUI;

— BBEJICHHE IOHATHUS BEPOSATHOCTH COOBITUS (B KJIACCHYECKOM
NOHUMAaHUHM) U  OOyYeHHE  HAXOXKACHHIO  BEPOATHOCTH
CIIy4aifHOTO COOBITHSI C OYEBHIHBIMHU OJIATONPUATCTBYIOUIMMHU
UCXOJIaMU;

— 3HAKOMCTBO C TEOPEMOHl O BEpPOSTHOCTH CYMMBI JABYX
HECOBMECTHBIX COOBITHI M €€ MPUMEHEHHEM, B YaCTHOCTH TIPH
HaXO0XKJICHUH BEPOSTHOCTH MTPOTHBOIIOJIOKHOTO COOBITHS;

— 3HAKOMCTBO C TEOPEMOH O BEPOATHOCTH CYMMBI
MIPOU3BOJILHBIX COOBITUH;

— HWHTYUTHBHOE BBEJICHUE MMOHSTHS HE3aBUCHMBIX COOBITHIA,

— oOyueHHe HaXOXXICHUIO BEPOSITHOCTH TPOU3BEICHHS JFOO0TO
YrciIa He3aBUCUMBIX B COBOKYITHOCTH COOBITHIA,

— 3HAaKOMCTBO ¢ ¢opmysnoil bepHymau, naromeil BO3MOXHOCTb
HaXOJUTh BEPOATHOCTh Pa3HOOOpa3HbIX KOMOMHAIMKA COOBITHIA
B CEpHUSIX OJHOTHITHBIX OIBITOB, B KaXIOM M3 KOTOPBIX
¢ukcupyemoe  coObiTHe MO0  TPOMCXOTUT, JIMOO HE
MIPOUCXOJTUT.

Memanpeomemnmnoie yenu:

— YMEHHWE BBIYHCIISTH BEPOSATHOCTH COOBITHI B PEATbHON KHU3HH,

— (¢dopMmupoBaHHWE TIPEACTABICHHH O MeTodax oOpaboTKH
nH(pOpMaIuu.

IBYX

1-8
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Jluunocmmuuie yenu:

— (QopmupoBaHue MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HAYKU;

— BOCIUTaHUE MAaTPUOTH3MA, TOpPAOCTH 3a CBOol0 PonuHy Ha
MpUMepe KU3HU U JEATETbHOCTH OTEUECTBEHHBIX YUYEHBIX —
maremMatukoB (MapkoB A.A., JlamynoB A.M., Kommoropos
A.H., Xunuun A S, I'nenenko b.B. );

— Ppa3BUTHE CIIOCOOHOCTHU U TOTOBHOCTH BECTH JAUAJIOT C APYTUMHU
JIIOJIbMU B IIPOIIECCE COBMECTHOM JESITEILHOCTH.

Vil

CTATUCTUKA

10

Crnyuaiinble BEJIMYMHBI.
TeHaeHuuu. Mepsl pazopoca.

[lenTpanbHbie

Ilpeomemmnoie yenu:

— (opMupoBaHHE MOHATHS CITYYaiHON BEIMIUHBI, TPEICTABICHHS
O pacIpeAcIIeHUH 3HaYE€HUN JUCKPETHOM CIIy4aliHOM BEJIMYMHBI
B BUJI€ YaCTOTHOW TaOJIMILIbI;

— BBEJCHHE TOHATUS T'€HEPAIbHON COBOKYIMHOCTH MU BBIOOPKH,
JEMOHCTpallUsl ~ IPUMEPOB  PENPE3EHTATHUBHBIX  BBIOOPOK
3HAYECHU CIIy4allHOU BEJIMYUHBI;

— (QopmupoBaHUE NpPEACTaBICHUNH OO0 OCHOBHBIX ILIEHTPAJIbHBIX
TEHJCHLUSX: MOJIE, ME/IUaHe, CPEIHEE U YMEHUS UX HaXOIUTh B
y4eOHBIX BBIOOpKax;

— o0yuyeHue MNpeAcTaBIEeHUNH O MaTeMaTHMYeCKOM OXUAAHUU U
YMEHUH BBIYUCIATE MAaTEMAaTHYECKOE OKUJAHUE CIy4alHOU
BEJIMYMHBI C KOHEYHBIM YHCIIOM 3HAUEHUM;

— BBEJCHHME OCHOBHBIX Mep pa3zdpoca 3HAUYEHUH CIy4aiiHON
BEJIMYMHBI: pa3Max, OTKJIIOHEHHE OT CPEHETO, AUCIIEPCHIO.

Memanpeomemnmnule yeau.

— pacIIMpEeHHUE CPEACTB MOJEIMPOBAHUS PEalbHBIX MPOLECCOB U
SIBJICHHI;

— 3HAKOMCTBO C IPUMEHEHHEM 3HAHUMU O CIIydalHbIX BEIMYMHAX B
pelIeHNH TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

JIuunocmmuuie yenu:

— pacIIMpeHHue NPEACTABICHUN O YUCIOBBIX MHOXKECTBAX;

1-8
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— Ppa3BUTHE TOTOBHOCTHM K CaMOOOpPa30BaHHMIO HAa TMPOTSIHKCHUU
BCEM JKM3HM, Kak YCIOBHUIO YCHEHIHOTO  JIOCTHKECHUS
MIOCTABJICHHBIX 11eJIel B BEIOpaHHOM cdepe NesITeIbHOCTH.

VIl

SAK/IIOYUTEJIBHOE IHOBTOPEHUE
KYPCA AJITEBPBI 1 HAYAJI AHAJIU3A
IPU TIOATOTOBKE K MTOI'OBOM
ATTECTALIHMHA 11O MATEMATHUKE

30

Pemenne npocTenmmx IMHENHBIX, KBaJPAaTHBIX,
palOHAaIbHbIX, I0KA3aTEIbHBIX U
JorapupMHUECKUX HepaBEeHCTB. Pemenue
HEPABEHCTB MTOBBIILIEHHOTO YPOBHS CII0)KHOCTH
(KBaJpaTHBIX, OKA3aTENbHBIX,
UppaLMOHATIbHBIX, JTOTapU(PMUYECKHX ).
Pemenne cucreM HEpaBEHCTB MOBBILIEHHOTO
YPOBHSI CII0KHOCTHU (KBaJpaTHbIX,
IIOKa3aTeNIbHBIX, PALIMOHAIBHBIX,
aorapudpmuueckux). Urenue rpapukon
3aBUCUMOCTEN, UHTEpHpeTaus HHPOopMaIHH,
IIPEACTABIICHHON HAa HUX, YMEHHE JIE1aTh
BbIBOJIbI. IHTEpripeTanus uHpopmanmu,
[IPEACTABICHHON HA JUarpaMMax U yMEHUE
JlenaTh BBIBOJIBI.

['eomeTpuueckuii u GU3NIECKUN CMBICIT
IIPOU3BOJHOM.

IIpuMeHeHre MPOU3BOJHOM K HCCIEAOBAHUIO
¢byuknuii. Pemenue 3agad  Ha JABH)KCHHUE.
JBrm>keHue TNpOTSHKEHHBIX Tell. JIBH>KeHue 1o
Boje. CpemHsis  CKOpOCThb.  3agayd  Ha
IIPOU3BOAUTENLHOCTD. Pelenue 3a1a4 Ha TeMy:
«IIonstue BepostHocTH. [IpakTHUeckue 3amauun
Ha BBIYUCIICHUE BeposTHOCTE. IIpocrelimue
IIpaBUIIa u bopMmyIb BBIYHCIICHUS
BEpOSITHOCTEW». Pelienne 3a1ay Ha IPOLIEHTEHI C

Ilpeomemmnoie yenu:

— yMeThb pewats 3aganus tana: 1, 2, 4,5, 7,9, 10, 11, 12 u3
nemoHcTpaunonHoir Bepcun (JAEMO) EI'D  (mpodunbHblit
YPOBEHB);

— BJIaeTh NpuémMaMu perieHusd 3aaad tuna 13, 15, 17, 18, 19 u3
JEMO EI'D.

Memanpeomemnuwle yenu:

— YMEHHE CaMOCTOSITEJIBHO OIpPEACNATh LIEJU CBOErOo OOy4eHHS,
CTaBUTh U (OPMYIMPOBATH AJis ceOsl HOBbIE 33/a4u B yuéde u
M03HABATEJIbHOU AESATENBHOCTH, PA3BUBATH MOTUBBI U HHTEPECHI
CBOEH MO3HABATEILHOMN JEATEIHHOCTH,

— YMEHHME CaMOCTOSTEIbHO IUIAHUPOBATh NYTU JOCTHXKEHHS
1enei, B TOM YHWCle albTepHATUBHBIC, OCO3HAHHO BHIOUPATH
HaubOosnee HS(PQPEeKTUBHbIE CIOCOOBI pElIeHUS Y4YeOHBIX U
MO3HABATENbHBIX 33/1aY;

— pa3BUTHE yMEHUH CaMOCTOSITEJIbHO OCYIIECTBIISATD,
KOHTPOJIUPOBATh W KOPPEKTUPOBATh JACHCTBUS B MpOIECcce
0000IIeHNs, cHUCTEMaTH3allMd ¥  pACIIUPEHHs]  3HAHHM,
MOJTYYEHHBIX B OCHOBHOM IIIKOJIE;

— (¢opmMupoBaHHE YMEHUH CaAMOCTOSITEILHO  OCYIIECTBIATD,
KOHTPOJIUPOBATh U KOPPEKTHUPOBATH CBOIO JIEATEIBLHOCTH IMPHU
BBIMOTHEHUH 3aIaHWH;

Juunocmnuie yenu:

— (QopmMupoBaHHE OCHOB  CaMOBOCIHTaHUS B
BBITIOJTHEHUS pa0OT Pa3HOTO YPOBHS CII0KHOCTH;

nporecce

1-8
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SKOHOMHUYECKUM  coepxkaHueMm.  Merozbl
peLeHus 3a1a4 c napameTpamu
(ananutuyeckuid, rpaduyeckuii). YpaBHEHUS:
KBaJ[paTHbIE, UPPALlUOHATIbHBIE, IOKA3aTENbHBIE,
J0rapu(pMHUECKUE, TPUTOHOMETPUUYECKHE.

— Ppa3BUTHE TBOPYECKUX CIOCOOHOCTEH, HWHTYWIIMH, HABBIKOB
CaMOCTOSITEILHON IEATEIHLHOCTH.

HepaBeHcTBa: KBaJpaTHble, IIOKa3aTelbHBIE,
JorapupMHUECKHE. Pemenne 3amay  Ha
JNeTUMOCTh,  3aJjad € ILIeJOYHCICHHBIMU
HEU3BECTHBIMH.

UTOT'O 136

I'eomerpus, 10 kinace

Ne | I'maBa/ Conep:xkanue matepuaia | Koa- | Ilean o0yueHus:
IL./1L. BO
qacoB
| INOBTOPEHHME. BBEJJEHUE B 10
INPEIAMET
TpeyronbHUKH, KJaccuukanus 1-8

TPEYTOJIbBHUKOB, 3aMeyaTeIbHbIE JTUHUU
51 TOYKHU B TPEYTOJIbHUKE.
PaBHOOEIpeHHBIN W PABHOCTOPOHHMIA

TPEYrOJIbHUKU nux CBOMCTBA.
OKpy»XHOCTb, BIIUCAHHAs B TPEYTOJIbHUK,
OKPY’KHOCTb, OnMcaHHas OKOJIO
TPEYTOJIbHUKA.

PaBeHCTBO M mOJ00HME TPEYroJbHUKOB.
Cpennss JIMHUSA TPEYrOJIbHUKA.
ITpsimoyrosibHbBIE TPEYTrOJIbHUKU.

Ilpeomemmnuvie yenu:

CcUCTEeMaTu3alusl 3HAaHHW O TpEyroJbHUKAX, NPHMEHEHHE CBOWCTB
MennaH, OMCCEKTPHC, BBICOT IS PELICHHUs 3a/ay;

BIIQJICHUE TIOHATHEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHUE
MPUBOJIUTH MpHUMEpPbl. YMeHHe (OpMyJIHpOBaTh U JIOKa3bIBaTh
CBOWCTBA W TMpPHU3HAKH PAaBHOOEAPEHHOTO U PABHOCTOPOHHETO
TPEYTrOJIbHUKOB;

yMEHUE [JO0Ka3blBaTb, 4YTO B TPEYrOJbHUK MOXHO BIIMCAaTh
€AVHCTBEHHYIO OKPYXXHOCTb U OKOJIO TPEYrOJIbHUKA MOKHO OIMCATh
CAVMHCTBEHHYIO OKPY)KHOCTB;
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TpuronomeTpuyeckue QYHKIIMH OCTPHIX
yrioB. [nomane TpeyrojapHuKa.
UeThIpEéXyroMbHUKH,  Kilaccuuranms
YETBIPEXYTOJIbBHUKOB, CBONCTBA u
MPU3HAKU napajuiesaorpamma,
OpsIMOYTOJIbHMKA, KBajapaTra, pomoa.
Tpanenusi, cpenHsst TMHUAS TPANCLUU.
OKpyXHOCTb, BIIMCAHHAS B
YETHIPEXYTOJIbHUK. OKpy>XHOCTb,
ONMCaHHAsl OKOJIO YETBhIPEXYTOJbHUKA.
Dopmyiibl Ioniaaen
YEeTHIPEXYTOJbHUKOB.

OKpyXHOCTb.  YTJIBI U  OTPE3KH,
CBSI3aHHBIE C OKPY>KHOCTBIO.

[Ipeamer  crepeomerpun.  AKCHOMBI
crepeoMerpun. HekoTtopble cliencTBus
U3 aKCUOM.

ymeHue  (HopMynupoBaTh NPU3HAKA  paBeHCTBA W 1oao0us
TPEYTrOJIbHUKOB, CBOMCTBA CPEIHEN JIMHUY;

YMEHHE BBIPAXATh CTOPOHBI MPSMOYTOJBLHOTO TPEYroJibHUKA uepe3
OJIHY U3 JIaHHBIX CTOPOH U OCTPBIN yIrod;

YMEHUE  BBIBOAUTH  (OPMYNIBI Ui HAaXOXJAEHUS  IUIOIIAIH
TPEYTrOJIbHUKOB;

yMmeHue (OpMyJIHpOBaTh CBOICTBA M MPHU3HAKU MapasierorpaMmma,
MPsIMOYTOJIbHHKA, KBaJpaTa U poM0a;

YMEHHUE BBIBOIUTH (OPMYITY IS HAXOXKACHUS JUTMHBI CPEAHEH JTMHUA
Tpamneuuy;

yMeHue (OpMYIHUPOBAThH YCIOBHS, MIPH KOTOPBIX OKPYKHOCTH MOKHO
BIIMCATh B YETHIPEXYTOJIbHUK U ONKCATh OKOJIO HETO;

YMEHHE BBIBOJIUTH (POpPMYIbI MIIomaAe NpsSMOyrojibHUKA, KBaapara,
napasuiesiorpaMma, pomoa, Tparneluu;

yMeHue (GopMyIHpOBaTh U IOKA3bIBATH TEOPEMBI O BIIMCAHHBIX yIJaX,
00 yriie Mexay KacaTeJIbHOU U XOpAOH, 00 OTpe3Kax MepeceKaronuxcs
XOpA, O KBajpare KacaTelbHOW. YMEHHE BBIBOAUTH (OPMYIBI IS
BBIUMCJICHUS YIJIOB MEXAY JBYMS CEKYILIMMH, MPOBEIEHHBIMU U3
OJIHOM TOYKU;

YMEHHME MEPEeUncCiIsiTh OCHOBHBbIE (UTYpHl B MPOCTPAHCTBE (TOUKA,
npsiMasi, IUIOCKOCTb), (OPMYJIMPOBATH AKCHOMBI 00 HX B3aUMHOM
pPAcHoOJIOKEHUN M WJUIFOCTPUPOBATH 3TH AKCHOMBI NpPUMEPAMH U3
OKpYKaroIlei Cpeibl;

yMeHue QOpMyIHpPOBaTh M JIOKa3blBaTh TEOPEMY O IUIOCKOCTH,
IIPOXOJAIIEH Uuepe3 NPsIMYIO U HE JIEXKAIYI0 Ha HEW TOUKY, U TEOpeEMY
0 MJIOCKOCTH, MPOXO/SIIEH uepes JIBe MepeceKarouiuecs npsmeble.

Memanpeomemmnuie yenu:

MOATOTOBKA K MPUMEHEHUIO 3HAHUH 0 MIIaHUMETPUHU, TOJYUYECHHBIX B
OCHOBHOM 1IIKOJIe, K H3Y4YEHHIO CTEPEOMETPUM, TPUTOHOMETPHH,
MaTeMaTHYeCKOro aHalln3a;

pPa3BUTHC YMGHI/Iﬁ CaMOCTOATCIILHO OCYHICCTBIIATH, KOHTPOJIUPOBATL U
KOPPEKTUPOBATH JACHCTBHSI B TIpOIlecce 000OIIECHNUS, CUCTEMATH3AIUH U
paclIMpeHus 3HaHUM, TOJTYYEHHBIX B OCHOBHOM IIIKOJIE;
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Jluunocmmuoie uenu.

CUCTEMATH3alMsl 3HAaHUM 10 IUIAHUMETPUH, IIOJYyYEHHBIX B OCHOBHOHN
mKojae, a8 SPQPEKTUBHOIO OCBOCHUS Kypca CTEPEOMETPUM U
ycrnemHoi noaroroBku k EI'D no npodunbHoil MaTemaTuke;

pasBUTHE T'OTOBHOCTM K CaMOOOpa30BaHMIO HA NPOTSDKEHUM BCed
JKU3HU, KaK YCIIOBUIO YCIICIIHOTO JOCTH)KEHUS ITOCTABICHHBIX LICJIEH B
BBIOpaHHOM cepe AeATeNbHOCTH

pacuiMpeHue IpeJICTaBIeHU 00 aKCHOMAaTHYeCKUX ITOCTPOEHUSIX
reoMeTpuu (HayqYHOH TEOpUN).

MAPAJUIEJBHOCTSD MPSIMbBIX U
IJIOCKOCTEM

16

[TapamnensHOCT, OPSIMBIX, MOPSIMOM U
IUIOCKOCTH (IapajulesibHble MpsIMblE B

IPOCTPAHCTBE, IPU3HAK
napauijaCJIibHOCTH IMPAMBIX B
IPOCTPAHCTBE). ITapannensHOCTD
OpsAMOM M INIOCKOCTH.  B3ammHoe

pacnoioKEeHUe NPSIMbIX B TPOCTPAHCTBE.
CkpemmBaromuyecs TmpsiMble. YTJIBL C
COHaNpaBJICHHBIMU CTOpOHaMH.
B3anMHOe pacronoxkeHue npsMbIX B
MPOCTPAHCTBE. YTOJN MEXKIY HPSMBIMHU.
[Tapamnensubie miockoctu. CBoOiCTBA
napajulesibHbIX IUIOCKOCTEW. Terpasrap.
[Tapannenenunen. [loctpoenne ceyeHui
TeTpajapa U napajiesenuneaa.

Ilpeomemmnoie yenu:

(GopMUpOBaHKE MOHATHUS TMAPAIEIBbHBIX MPSAMBIX B IPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O MAapAJLIEIbHBIX IPSIMbIX;

dbopMupOBaHUE TMPEACTABICHUS O BO3MOXHBIX CIy4asX B3aWMHOTO
PacrosoKeHus NPAMOH U IIIOCKOCTH;
JIOKa3aTeNIbCTBO  YTBEPKIACHUNA O
IJIOCKOCTH (CBOMCTBA U MPU3HAK);
dbopMHpoBaHHE MPEJCTABICHUA O BO3MOXHBIX CIy4asX B3aUMHOIO
PacIoI0kKEHUS IBYX MPSIMBIX B IIPOCTPAHCTBE,;

BBEJICHUE TIOHSATHUSI CKPELIMBAIOLIUXCS TPSIMBIX, J0Ka3aTelIbCTBO
TEOPEMBI, BBIpAXKAIOIIEW NPHU3HAK CKPEIIMBAIOIINXCS MPSAMBIX, U
TEOPEMBI O IIIOCKOCTH, MPOXOASIIEH Yepe3 OJJHY U3 CKPEIIUBAIOIINXCS
IPSIMBIX MAPAJUIENBHO APYTOU MPSIMOH;

BBEJICHUE TIOHATHS COHANPABICHHBIX JIyueH, J0Ka3aTeIbCTBO TEOPEMBbI
00 yriax ¢ COHanmpaBJIEHHBIMH CTOPOHAMH;

(dbopMHpOBaHUE MOHATHUS NMAPAJUIETBHBIX MIIOCKOCTEH, T0Ka3aTeIbCTBO
YTBEPKACHUSI O IIPU3HAKE U CBOMCTBAX MapajlIeIbHbIX IUIOCKOCTEM;
dbopMHUpOBaHKWE TPEICTABICHUM O TETpadJpe W TMapajuieJenuIese,
JEMOHCTpAlMs Ha YepTeKax M MOJAENAX UX JIEMEHTOB, H300pakeHHe
3TUX (UTYp HA PUCYHKAX, WILIIOCTPAIMS C MX MOMOIIBIO Pa3IUYHBIX
CIy4aeB B3aUMHOIO pAaCIOJOKEHHsS TMpPSMBIX W IUIOCKOCTEH B

MapaJUIEIBHOCTH  IPSMON U
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MMPpOCTPAHCTBE, J0Ka3aTCJIbCTBO YTBCPIKIACHUA 0 CBOMCTBaX
napajiCICIIMIcaa,
BBCACHHUC TIIOHATHA CCUCHHUA, IMOCTPOCHUC CEUYCHMI TCTpasapa

(mapasnienenurenia), aHajiu3 BO3MOXKHBIX BHJIOB CEUCHHI, 3HAKOMCTBO
C METOJIaMH ITOCTPOCHHS CCUCHHIA.

Memanpeomemmnuie yenu:

YMEHHE pPAaclo3HaBaTh Ha YepTexkax, MOJIENAX U B pealbHOM MHpE
reoMeTpuyueckiue GUrypsl U Teida (MHOTOTPAHHUKH), MPHUMEHSTH HX
CBOMCTBA MPU MOJICIMPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIaCTsIX.

JTuunocmmuwvie uenu.

pa3BUTHE TIPOCTPAHCTBEHHOTO BOOOPAKEHUS W MBIIUICHUS TIPU
M3y4EHUU MHOTOTPAHHUKOB U UX CEUCHUM.

HNEPITEHAUKYJIAPHOCTD
MPSAMBIX ¥ IINIOCKOCTEM

18

IlepnenaukynspHbie IIpsIMBIE B
npoctpaHcTBe. [lapaienbHble NpsIMBLE,
NEPNEHAUKYJISIPHBIE K IUIOCKOCTH.
IIpu3Hak NepIEeHIUKYIAPHOCTH MPSAMOMN
U IUIocKocTH. Teopema O MpsAMOW,
NEPIEHANKYIIIPHON IIJIOCKOCTH.
PaccrossHME OT TOYKHM A0 IUIOCKOCTH.
TeopeMa 0 TpEX nepreHauKyIIgpax. Yo
MEXAy  NpsIMOM W IUIOCKOCTBIO.
JIByrpaHHbII YIOiL. IIpusnak
NEPNEHANKYJIIPHOCTH ABYX IJIOCKOCTEM.
IIpssMOyTONIbHBIN MapajenenuIen.
TpéxrpanHslii  yros. MHOrorpaHHbII
yTOII.

Ilpeomemmnoie yenu:

JI0Ka3aTeJIbCTBO TEOPEMBI, BBIPAKAIOLIECH IIpU3HAK
NEPHNEHAUKYJIAPHOCTH MNPAMOM M IUIOCKOCTH, U TEOPEMBI O
CyIIECTBOBAaHUM M EIAWHCTBEHHOCTH IIPSAMOM, IPOXOASIIEH depes
JIAHHYIO TOYKY U MEPIEHIUKYIISPHYIO JaHHOH IUIOCKOCTH;

pemCHUC 3aJa4 Ha BBIYUCICHUC KW AO0Ka3aTCIbCTBO, CBA3AHHBIX C
MEPIEHIUKYIISIPHOCTBIO MPSMOU U IIJIOCKOCTH;

BBCJICHUE IIOHATHS IEPIHEHIUKYISApAa U HAKIOHHOM K IUIOCKOCTH,
MIPOCKIUN HAKJIOHHOW, PACCTOSHUA: OT TOYKHU 0 IUIOCKOCTH, MEXKIY
MapaJUIEIbHBIMU  IUTOCKOCTSIMU, MEXIY IMapajuIeIbHOM NpSIMOU U
IJIOCKOCTBIO, MEXKY CKPEIIMBAIOIIUMUCS IIPSIMBIMU;

JI0KA3aTeJIbCTBO TEOPEMBI O TPEX NEPIEHIUKYIIAPAX U IPUMEHECHUE €€
IIpY PELICHNUHN 3a/]1a4;

BBEJICHUE MOHATUS OPTOTOHAIBHOM NMPOEKUMU TOYKU ((PUTyphl) Ha
IIJIOCKOCTb;

BBCJICHUE IOHATHS YIJIa MEKY IPSIMOU U IJIOCKOCTBIO;

BBCACHHUC IMMOHATHUA ABYI'PAHHOI'O YyIJjid, €ro U3MCPCHUA, 06I>SICHCHI/IG,
YTO TAKOE Yroa MEXAY IMEPECEKAIIUMHUCH IIIIOCKOCTAMHU U B KaKUX
Ipeeiax OH U3MEPSIETCs;
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— (¢opMUpOBaHHME TPEJACTABICHUS O B3aUMHO TEPICHINKYISIPHBIX
IJIOCKOCTSIX, J10Ka3aTeJIbCTBO TEOPEMBI 0 MIpU3HAKE
NEPIEHANKYJISIPHOCTH ABYX IJIOCKOCTEH;

— OIpeleseHue IMpsSMOYTrOoJIbHOIO IapajuleenuIend, I0Ka3aTeabCTBO
YTBEPKJICHHM O €ro CBOMCTBAX;

— BBEJCHHME  TOHATHS  MHOTOTPaHHOrO0  yriia  (TpEXTpaHHOro),
JI0Ka3aTeJIbCTBO YTBEPKJIEHUS O TOM, YTO KaXKIbIM IJIOCKUU Yrog
TPEXTPAHHOTO YIJIa MEHBIIIE CYMMBbI JBYX JAPYTUX IUIOCKUX YIJIOB, U
TEOPEMBI O CYMME IUIOCKHMX YIJI0B BBIIYKJIOIO MHOTOTPAHHOTO yrJa.

Memanpeomemmnuie yenu:

— yMEHHE paclio3HaBaTh HA YEPTEkKAX U B PEAIbHOM MUPE MapalIeIbHbIE
u NEepHEHANKYIISIPHbIE IIJIOCKOCTH, CKpELIMBAIOILINECS u
MEPECEKAIOIIMNECS] TPSIMBIE, OMPEACNATh YIrojd MEXAy MpsSIMOl U
IIJIOCKOCTBIO;

— yMEHHE paclio3HaBaTh HAa YEPTEKAX, MOJEISAX U B PEATbLHOM MHUPE
reoMeTpuueckue GUrypsl U Tena (MHOTOTPAaHHUKH), MPUMEHSTh HX
CBOMCTBA MPU MOJICIMPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

Jluunocmmnvwie yenu.

— pa3BUTHE TMPOCTPAHCTBEHHOTO BOOOpPAXKEHUS W MBIIUICHUS TPU
M3y4YE€HUH MHOTOTPAHHHUKOB.

MHOI'OI'PAHHUKH

12

IlonsitTne  MHoOrorpannuka. Ilpusma.
['eomerpuueckoe Teno. Teopema Ditnepa.
[IpoctpanctBenHas teopema I[ludaropa.

IIupamupa. IlpaBunbHas nupamuaa.
Vceuénnas nupamuaa. Iloctpoenue
ceueHnil nupamua. Cummerpus B

npoctpaHcTBe. [loHsATHE NPaBUIBLHOTO
MHOTOIPAaHHUKA. DJIEMEHThl CUMMETPUHU
IIPaBWIbHBIX MHOTOIPAHHUKOB.

Ilpeomemmnoie yenu:

— BBEJCHHE IMOHATHS MHOTOIPAaHHHKA, €ro 53JIEMEHTOB, BBIIYKIIOTO
MHOTOTpaHHHKA, IPUMEPHI MHOIOIPAHHUKOB;

— BBEJCHME MOHATUS I€OMETPUUYECKOI0 Tela, T0KA3aTeIbCTBO TEOPEMBI
Olinepa 11 BBITYKJIBIX MHOTOTPaHHUKOB;

— BBEJCHHME NOHATHUA NPU3MBI (NIPSAMON, HAKIOHHOW, TPaBUILHON),
n300pakeHre MPU3MbI Ha PUCYHKE;

— OompeAesieHHE IMOHATUS IUIOMAAb MOJHON (OOKOBOM) MOBEPXHOCTH
IIPU3MBI,

1-8
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—  BBIBOJ bopmybl IJI0LIAAN OpPTOTOHAJILHOU IPOEKLUU
MHOIOYI'OJIbHUKAa M JI0Ka3aTEJIbCTBO IPOCTPAHCTBEHHONW TEOPEMBI
[Tudaropa;

— BBEJCHME MIOHATHI: MUpaMuaa, yceuEHHas MMpaMua, X dJIEMEHTOB;

— OmpeAeNieHHE IUIOUaaN MONHOM (OOKOBOI) MOBEPXHOCTH MUPAMUJIBI,
YCEYEHHOU IMUPAMHUIBI;

— BBEJCHHE TOHATUSA TPABWIHHOW MUPAMHUIBI, JI0Ka3aTeIbCTBO
VTBEpKACHUM O cBoiicTBax e OOKOBBIX pEOEp, OOKOBBIX TpaHel U
TEOPEMBI O TUTONAaIi OOKOBOW OBEPXHOCTH MPABHIILHOW THPAMHU/IBI;

— peuieHHWe 3a/Jad Ha BBIYMCIEHHUE M JI0KA3aTeIbCTBO, CBS3aHHBIX C
NMpaMUJIaMy, 33/1a4 Ha IOCTPOEHHUE CEUEHUN MUPaMU/T;

— OlpeaeseHHe TOYEK, CUMMETPUYHBIX OTHOCHTEIHHO TOUKH (IPSIMOH,
IJIOCKOCTH ), IEHTpa (OCH, MIIOCKOCTH) CUMMETPUU (UTYPHI;

— BBEJCHHME IOHATHS MHOIOI'PDAaHHUKA, MPAaBUIBHOTO MHOIOIPaHHHKA,
JI0Ka3aTeNNbCTBO, YTO HE CYIIECTBYET IMPaBUJIBHOI'O MHOI'OIPAaHHUKA,
IPaHSAMHU KOTOPOTO SIBJISIIOTCS MPAaBHJIbHBIE N-YrOJBHUKU MPU N >6,
BU/IbI TPAaBWJIBHBIX MHOTOTPAaHHUKOB MX DJIEMEHTBI CUMMETPHUH.

Memanpeomemnmnuwie yenu:

— JeMOHCTpalus mnpumepoB  ¢uryp, oOdajgaromux 3JIeMEHTaMH
CUMMETPUHU B UCKYCCTBE, apXUTEKTYpPE, TEXHUKE, IPUPOJIE;

— YMEHHuE paclo3HaBaThb Ha 4YEpTEkaxX, MOJEISIX U B peallbHOM MHUpE
reoMeTpuueckue (GUrypsl M Teia (MHOTOIPAaHHMKH) MPUMEHATh HUX
CBOIICTBa NMPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

Jluunocmmuuvie yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOI'O BOOOPAXEHUS M MBIIUICHUS TPH
M3YYEHUU MHOTOTPaHHHUKOB;

— BOCIHMTaHUE JCTETHMUYECKOW KYNbTYphl NMPH H3YyYEHHUU H300paskeHHi
IIPABWJIBHBIX MHOTOTPaHHHUKOB.

INOBTOPEHHE

12

Pemenne 3anau Ha Tembl: «lIpaBunbHas
nupamuza, e€ 3JeMeHTb; «lIpaBuibHas
TpEeyroyibHasi MUpaMujia, €€ IEMEHTH;
«IpaBunbHas YETBIPEXYTOJIbHAS

Ilpeomemmnuvie yenu:
— yMETh pemiaTh 3a1aHus TUIa 6 U3 AeMoHCcTpannoHHo# Bepcuu (JJEMO)
EI'D (mpodunbHbI ypOBEHB);
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(1ectTuyroabHas) nupamuga, €€
anemMeHThel»; «lIpu3Ma u €€ rIeMeHTBI.
IIpsimasg nmpusma. IlpaBunbpHasg npusma.
[IpaBunpHass TpeyrojibHas MpU3May;
«[lapannenenunen, €ro  SJIEMEHTHI.
[IpsamoyronbHbIH napasuiesIeuIe]I.
Ky6.»

YMETb pellaTh 3a/laHus TUIa 8 U3 JeMoHcTpannoHHoi Bepcuu (JJEMO)
EI'D  (mpodunbHbBIA  ypoBeHB) O  OHUpaMUAax,  OpU3MAax,
napajenenunenax, Kyoe;

BJIQ/IETh NpUEMAMU PELICHUS 3a]a4 Ha JI0KA3aTeIbCTBO U BHIYMCICHUE
tuna 14 u3 IEMO EI'D o TpeyronbHbIX NUpaMHax, O NUPaMHUIAX,
npU3Max, napauienenumnenax, Kyoe;

BJIQJICTh MPUEMAMH PEIICHUS 33a]a4 Ha JIOKA3aTeIhCTBO U BBIYUCICHUE
tuna 16 uz JIEMO EI'D.

Memanpeomemmnule yenu.

YMEHHUE CaMOCTOSITEIILHO OTPEACTIATH TN CBOEr0 O0yYEeHHUs, CTABUTH
1 GopMyIHpOBaTh AJisi ceOs HOBBIE 33aYy B y4€0e U M03HABATEIIbHON
JeATEIbHOCTH, Pa3BUBATh MOTHBBI 1 MHTEPECHI CBOCH MTO3HABATEIEHON
JeSITeTTbHOCTH;

YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATH ITYTH TOCTIKEHHUS LIEJIEH, B TOM
qucie  aJbTEpPHATUBHbIE,  OCO3HAHHO  BbIOMpaTh  Hauboiee
3 PeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U MO3HABATEIbHBIX 3a/1a4;
pa3sBUTHE YMEHUH CaMOCTOSTEIIEHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JICHCTBHSA B ITpoIecce 000OIIEHSI, CHCTEMATH3aluHU U
pacupeHus 3HaHUH, MOJyYEHHBIX B OCHOBHOM LIIKOJIE;
¢dbopmupoBaHue YMEHUH CaMOCTOSITENTEHO OCYIIECTBIISTH,
KOHTPOJIMPOBATh M KOPPEKTUPOBATh CBOKO JEATEIBHOCTh TIPHU
BBINOJIHEHUH 3aJaHUH;

Jluunocmmuoie ueiau:

dbopMUpOBaHHE OCHOB CAaMOBOCIHTAHHUS B TIPOIECCE BBIMOTHEHHS
paboT pa3HOTO YPOBHS CIIOKHOCTH;
pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITEIIbHON JIEATEIHLHOCTH.

UHTYUIUH, HAaBBIKOB

UTOI'O

68

I'eomerpusn, 11 kiaacc
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Ne | I'masa/ Conep:xanue matepuaia | Koua- | Hean o0yuenus
IL./11. BO
4aco
B
I NUJIUHIAP, KOHYC U IIIAP. 14
IousiTue HAJIMH]IPA. ITmomane Ilpeomemmnoie yenu: 1-8
[IOBEPXHOCTU LWIMHAPA. Tloustue — BBEJICHUE MOHATUSI LIWJIMHIPUIECKON MOBEPXHOCTH, €€ 00pa3yrolen u

KoHyca. [lomaap moBepXHOCTH KOHYCA.
VYceuénnprii konyc. Cdepa u 1map.
B3aumHoe pacnonoxenue chepbl U
iockoctu. KacarenbHas IIOCKOCTh K
chepe. Ilmomanp cdepsl. Bzaumuoe
pacnonoxxenue chepsr u npsimoii. Chepa,
BITMCAHHAs B IMJTHHIPHUYCCKYIO
noBepxHocTh. Cdepa, BrOucaHHas B
KOHMYECKYI0 TOBepxHOCTh. CedeHus
[IWTHHAPUYECKOM MOBEPXHOCTH.
CedeHHst KOHUYECKOW TOBEPXHOCTH.

OCH, H300pa)KEHHE IHJIMHIpPA W €ro CEUEeHHUs] IUIOCKOCTHIO,
MPOXOASAIIEH Yepe3 OCh, INIOCKOCThIO, IEPIIEHIUKYISIPHOU K OCH;
ompeJieJICHUEe IUIOMAad OOKOBOM MOBEPXHOCTH UMIMHIPA, BBIBOJ
dbopMynbl I BBIYMCIIEHUS OOKOBOM M TIOJHOM TOBEPXHOCTH
HWINH]PA;

BBEJICHUE TIOHATUS KOHMYECKON IOBEpPXHOCTH, €€ 00pa3yrolux,
BEPIIMHBI U OCH, U300pakKeHHe KOHYCa U €ro CEYeHHs IUIOCKOCTHIO,
MPOXOSAIICH Yepe3 OCh, TNIOCKOCTHIO, MEPIICHIUKYIISIPHOMN K OCH,
ompejeNieHue TOHATUSA IJIOMAAn OOKOBOM TOBEPXHOCTH KOHYCA,
BBIBOJI (POPMYJIBI JIJIsl BHIYUCICHHS] OOKOBOM U TMOJIHOM MOBEPXHOCTH
KOHYca.

BBEJICHUE TIOHATHS YCEUYEHHOTO KOHYCa, BBIBOA (OPMYIBI s
BBIYHCIICHHS TIOMIAa OOKOBOM M MOJIHOM MOBEPXHOCTH YCEUEHHOTO
KOHYCa;

omnpezaeneHue cepsl U mapa, uxX HEeHTpa, paauyca, TMaMeTpa;
WCCIIEIOBAaHNE B3aUMHOTO pPACMOJOXKeHUs cdepbl U IUIOCKOCTH,
JI0OKA3aTelIbCTBO TEOPEMBbI O CBOMCTBE W MPU3HAKE KacaTeIbHOMN
TTOCKOCTH;

BBEJICHUE TIOHATUS «IUIOMAIL CQEPB»,
BBIYHCIICHUS TIOIAIU CephI;
HCCTIE0BaHUE B3AaMMHOTO PACIIONOKEHUSI CPEPHI U TIPSMOiA;
BBEJIEHUE TOHATUA Cdepbl, BIUCAHHOW B IMIMHIPUYECKYIO
(KOHMUECKYI0) IOBEPXHOCTb;

HCCIIEIOBAHUE BO3MOXKHBIX CEYECHHUMN HWIMHAPUYECKON U KOHUYECKOM
MMOBEPXHOCTH;

BBIBOJ (popMynbl st
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— pemieHWe 3a7ad Ha BBIYHCICHUE IUIOM@AAM OOKOBOH M TIOTHOMU
MOBEPXHOCTU IIWJIMHJIpPA, KOHYyca, yCEYEHHOro KoHyca, cdepbl u
B3aMMHOI'0 UX PACIIOJIOKEHHUS.

Memanpeomemnuvle yenu:

— YMEHHME Paclo3HaBaTh HAa YEPTEKax, MOJACISIX M B PEaJbHOM MHpE
reoMeTpuueckrue GUrypbl U Teja BpallleHus, IPUMEHSITh UX CBOMCTBA
IIpru MOACIIMPOBAHUHN B €CTCCTBCHHO-HAYYHBIX OGJI&CTSIX;

Juunocmnuie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS U MBIIIJICHUS TpU
HN3YUYCHUU TCJI BPpAICHHA.

OBBEMBI TEJI

16

[Tonsitne 066EMa. O0BEM
OPSMOYTOJIBHOTO Mapajuiesenunesa.
O06béM npsimoii mpu3mMbl. O0bEM
IMHApa. Beraucienue o6bEMOB Tel ¢
nomouibio uHTerpana. O0vém

HaKJIOHHOM npu3Mbl. O0BEM MUPaMUIBI.

O06béM koHyca. O0béM mapa. OOBEMBI
IIapOBOT'0 CErMEHTA, LIIAPOBOI'0 CII0S U
mapoBoro cekropa. Ilmomans cheps.

IIpeomemmnoie yenu:

— BBeJCHHE MOHATHS 00bEMa Tell, GOPMYyIUPOBKA, OCHOBHBIE CBOWMCTBA
00BEMOB U BBIBOJI C UX MOMOIIBIO (hOPMYIIBI 00BEMA MPSIMOYTOIBLHOTO
napajuleNenunena;

— ompeneneHne u Qopmyna o0bEMa MPAMON MNPU3MBI, UUIHHIPA,
HaKJIOHHOM NpPHU3MBbI, MUPAMHUJIBI, KOHYCA, YCEUEHHON NUpaMHIbI U
yCeu€HHOT0 KOHYCa, pelIeHHe 3a/1ay;

— JI0Ka3aTeIbCTBO TEOpeMbl 00 00bEME mapa u ¢ €€ TMOMOIIbIO BHIBOJ
(dhopMy1bl TI0IIAAN chepbl, 00HEMOB MIAPOBOTO CETMEHTA H IIIAPOBOTO
CEKTOpa, pelIeHHE 3a/1a4.

Memanpeomemnmnoie yenu:

— YMEHHE  MOJEIMpPOBaTh  peajbHbIE  CUTyalldd, HCCIEI0BATh
MPOCTPAHCTBEHHBIC  MOJIENIA, HHTEPIPETUPOBATH  MOTYUYEHHBIN
pe3ynbTar;

— pa3BUTHE CHOCOOHOCTEH K CaMOCTOSATEIbHOMY ITOMCKY METOJIOB
peuIeHusl MPaKTUYECKUX U MPUKIAJAHBIX 3a7a4, IPUMEHsS U3YYCHHbIE
METO/IBL.

JIuunocmmuute yenu:

— pa3BUTHE TPOCTPAHCTBEHHOTO BOOOpPaXEHHS] M MBIIUICHUS TIpU
W3Y4YEHHUH TEJ BpaICHHUS.

1-8
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i BEKTOPBI B IIPOCTPAHCTBE 5]
ITousatue Bexkropa. PaBeHCTBO BEKTOPOB. Ilpeomemmnoie yenu: 1-8
CnoxxeHue ¥ BBIUATAHUE BEKTOPOB. — BBEJCHHUE MOHATUA BEKTOpA, €ro JIMHBI, KOJUIMHEAPHBIX U PaBHBIX
Cymma HECKOJIBKHX BEKTOPOB. BEKTOPOB;
YMHOXEHHE  BEKTOpa  Ha  YHCIO. —  (dopMHUpOBaHHE MPEACTABICHUH O IEHCTBUAX CIOKECHHUS M BHIYUTAHUS
Kommianapusie  Bekropsl.  IIpaBuio BEKTOPOB, UX CBOMCTB, BBEICHME IIpaBUjla TPEYTrOJIbHUKA U IIpaBUia
napauiciacnuicaa. Paznoxenune BCKTOpa napajuieyiorpaMmma,
110 TPCM HCKOMILIaHAPHBIM BEKTOPaM. — BBEJICHHE OIEpalUi CIIOKEHUS HECKOJIIBKUX BEKTOPOB M YMHOKEHUS
BEKTOpa Ha YUCJIO, IPABUJIA MHOIOYTOJIbHUKA,
— oIpeneneHue KOMILIaHAPHBIX BEKTOPOB, JI0Ka3aTeIbCTBO
YTBEPKIACHHUS O NIPU3HAKE KOMIUIAHAPHOCTU TPEX BEKTOPOB, IIPABUIIO
MapajuIeNIenuneaa;
— JIOKa3aTeJbCTBO TEOPEMBI O PA3JIOKEHUHU JIOOOTO0 BEKTOpa MO TPEM
JTaHHBIM HEKOMIUIAHAPHBIM BEKTOpaM, pEIIeHUE 3a1a4.
Memanpeomemmnuvle yenu.
— YMEHHUE NIPUMEHATH BEKTOPHBIM METOJ MpH pPEUIeHUH (PU3NYECKHX
3a1ad4;
— YMEHHE NIPUMEHATH BEKTOPBI, ONEpalliy HaJ HUMH, UX CBOMCTBA IIPU
MO/JICIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00IACTX.
Juunocmnuie yenu:
— paclIUpeHue TMPEICTaBICHUH O BO3MOXKHOCTAX MAaTeMaTHYECKUX
METOJIOB B Pa3JIMUHBIX 00JaCTAX.
v METO/ KOOPANHAT B 14
IMPOCTPAHCTBE. IBUKEHUS.
IIpssMoyrosibHast cucTeMa KOOPAUHAT B Ilpeomemmnuvie yenu: 1-8

npoctpaHcTBe. KoopauHaTel  BekTOpa.
CBs13b MEXly KOOpIMHATaMH BEKTOPOB U
KoopauHatamMu  Todek. [Ipocreimme
3a7a4yl B KOOpJAMHATax. YpaBHEHHUE
chepsl. Yrom Mexay BEKTOpPaMH.
CkansipHOE TNIPOU3BEACHHUE BEKTOPOB.
Brrancienue yrioB Mexay NpsSMBIMH H
IUIOCKOCTSIMU. YPaBHEHUE IUIOCKOCTH.

— BBEJICHHE IMPSMOYTOJIBHOM CHCTEMBI KOOPJIHWHAT B IPOCTPAHCTBE,
onpeJieJIeHue KOOPANHAT TOYKU U BEKTOPA;

— JI0Ka3aTelIbCTBO YTBEPXKICHHUS O KOOpAMHATAaX CYMMBlI U Pa3HOCTHU
JBYX BEKTOpPOB, O KOOPJMHATAX IPOU3BENCHMS BEKTOpa Ha 4HUCIIO, O
KOOPJMHATAaX BEKTOPA;

— BbIBOJ (OPMYINBI JUISI HAaXOXKJICHHS KOOPAMHAT CEpPEeIUHBI OTpe3Ka,
JUIMHBI BEKTOPA, PACCTOSAHUS MEXAY ABYMS TOUKaAMU;
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IlenTpanbHas  cummetpusd.  Ocead
CUMMETpHsL. 3epKalbHasi CHMMETPHSL.
[TapajuienbHbIi IIEPEHOC.
[IpeobpazoBanme moa00wms.

— BBIBOJ YpaBHEHHUS c(epbl JAHHOTO paguyca C LEHTPOM B JaHHOU
TOYKE,;

— OIpeleeHHe yria MeXAY BEKTOpaMH, CKaJIPHOTO MPOU3BEACHUS
BEKTOPOB, J0Ka3aTeJIbCTBO YTBEPKJIEHUS O €ro CBOICTBAX;

— OmpezeseHHE yIia MEXIy ABYMS MPSMBIMHU U YIJia MEXAY MpsIMOi 1
TUTOCKOCTBIO C TIOMOUIBIO CKAJISIPHOTO MPOU3BEICHUS BEKTOPOB;

— (QopmMupoBaHUE MOHATHS YPAaBHEHUS TUIOCKOCTH, MPOXOJSIICH depes3
JaHHYIO TOUKY NEPIIEHIUKYISIPHO JAHHOMY BEKTOpPY;

— ¢dopMupoBaHue yMEHUH HaXOJUTh PACCTOSHHUE OT TOYKH [0
IJIOCKOCTH,

— TpHUMEHEHHE BEKTOPOB K PEIICHUIO TEOMETPUIECKHX 3a/1a4;

— (QopmupoBaHue MpeACTaBICHUS 00 OTOOpPaKEHWH MPOCTPAHCTBA HA
ce0s, pacCMOTpeHHME Ciyd4as, KOTJa OTOOpaKeHHWE Ha3bIBAeTCA
JIBUKEHHEM MIPOCTPAHCTBA;

— OmpezesieHHE MOHATHI: IEHTPaJbHAs CHMMETPHSI, OCEBasi CHMMETPHSI,
3epKaJIbHasi CHMMETPHS ¥ TTApaJUIeNIbHBINA TIEPEHOC; 000CHOBAaHUE TOTO,
YTO 3TH OTOOPaXKEHUS MPOCTPAHCTBA HA CeOs ABISAIOTCS JBIKEHUSIMH;

— BBEACHME TOHATHUS  LEHTpajJbHOE Tmojxo0ue (romMoTeTHs) U
npeoOpa3zoBaHue 1Mo 00UsI, pACCMOTPEHHE CITIOCO0a BBEICHUS TIOHSITHS
NMoJOOHBIX (UTYp B TMPOCTPAHCTBE C IOMOIIBIO MPeoOpa3oBaHUs
moo0usi, MPpUMEHEHNE JBMKEHUM U MpeoOpa3oBaHUN MON00Us MpH
peleHNH TeOMETPUUECKUX 3a/1au.

Memanpeomemnmnule yeau:

— pa3BUTHE YMEHUH HCIOJB30BaTh METOJ KOOPAMHAT JUIsl BHIYUCICHUS
WIM HaXOXJIeHUs 00bEMa Mapajiesienunesia U TeTpadipa, 3aJaHHbIX
CBOVMMH KOOPMHATAMH,

— (opmMupoBaHre YMEHHI HAXOUTh PACCTOSIHUS OT TOUYKH JI0 MJIOCKOCTH
W PacCTOSHUS MEXIY CKPEHIMBAIONIMMHUCS MPSIMBIMHU, 33JaHHBIMH B
cucTeMe KOOP/JMHAT;

— pa3BUTHE YMEHHH HCIIOJIB30BaTh METOJl KOOpDAWHAT B PEIICHUH
MIPUKJIaIHBIX 3a7ay.

Juunocmmuute yenu:
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pa3sBUTHE CIOCOOHOCTEM K CaMOCTOSTEIbHOMY IIOMCKY METOLOB
pelleHrs NPaKTUYECKUX U MPHUKIAJAHBIX 337ad C IPUMEHEHUEM
U3Y4YCHHBIX METOJIOB;

OCO3HAaHHE B3alMOCBA3M MaT€MaTUKU C JPYrUMH IpeaMeTamMu
€CTECTBEHHO-HAYYHOI'0 U TYMaHUTAPHOI'O LIUKJIOB.

SAKVIIOYUTEJIBHOE
INOBTOPEHUE 'EOMETPUU ITPU
MOATrOTOBKE K UTOIOBOM

18

ATTECTALIMU 11O

MATEMATHKE.

Pemenue 3anau no teme: «{unuunp, ero Ilpeomemmnoie yenu: 1-8
aneMeHTsl.  [lmomane  moBepxHOCTH — yMmeTh pemiarh 3aganus tumna 3, 6, 8 uz JEMO EI'D (mpodunpHbiit
uwimHapa»; «KoHyc, €ro »3JeMeHTHI. YPOBEHB);

Inomans MOBCPXHOCTH KOHYCa»; — BIAJIETh IpUEMaMM PENICHUS 3a/1a4 Ha JOKA3aTeIbCTBO U BBIUYHCICHUE

«Cdoepa u map, ux snementsl. [lnomanp
chepel u 00BEM mmapa»; «llnomane
MOBEPXHOCTU MpHU3MbL. OOBEM NPUBMBIY;
«O0bEM  HWIMHApPA M KOHYyCay,
«M3meHeHue miomaau u 00béMa GUrypsl
OpyY  WU3MEHEHMM €€  pa3MepoBy;
«l'eomeTpusi Ha KJeT4atoil Oymarey,

«TpeyronpHuk»,  «llapamnenorpammy,
«IIpssiMOYronpHUK, KBajapaT, poMO»,
«Tpaneuust», «OKpYyKHOCTb M KpyI»,
«Bnucanusie u OIMCaHHBIE
OKPYKHOCTH.

tumna 14 u 16 uz JIEMO EI'D.

Memanpeomemmnbwie yenu:

YMEHHE CAaMOCTOSITENILHO OIPENETATh eNTU CBOET0 00y4eHHsl, CTABUTh
1 (GOpMyIHUPOBATh JUIs ce0s1 HOBBIE 33/1a4u B yu€0€e 1 o3HaBaTeNbHOM
JEeSATEIIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOCH MTO3HABATEIILHOM
EeITEIbHOCTH;

YMEHHE CaMOCTOSITEIIFHO TUITAHUPOBATH TYTH JOCTHIKCHHS IEJICH, B
TOM 4YHCJIE€ albTepHATUBHBIC, OCO3HAHHO BHIOMpaATh Haunbosee
s dhexkTrBHBIE CTIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;
pa3BHTHE YMEHUI CaMOCTOSTEIIEHO OCYIIECTBIIATh, KOHTPOJIHPOBATH U
KOPPEKTHPOBATh JICHCTBHUS B Mpoiecce 0000IMEHUs, CHCTEMaTH3aI[u!
Y pacUINPEHUs 3HAHUHN, TIOJTYYSHHBIX B OCHOBHOH IIIKOJIE;
(dhopMupoBaHHe YMEHUI CaMOCTOSITEIHLHO OCYIIIECTBIIATH,
KOHTPOJHMPOBaTh ¥ KOPPEKTHUPOBATH CBOIO JCSATEIHLHOCTH IPH
BBIIOJIHEHUH 3aaHUI;

Jluunocmmuvwie uenu:

(hopMUPOBaHHE OCHOB CAMOBOCHHUTAHHS B IPOLECCE BBHIMOTHCHHUS
paboT pa3HOTO YPOBHS CIIOKHOCTH;
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pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITEILHON JIEATEIHLHOCTH.

HUHTYULIUU,

HaBBIKOB

UToro

68
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KAJIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHMUME
YUYEBHOI'O MIPEJIMETA « MATEMATHKA» 10 KJIACC HA 2021 — 2022 YYEBHbBIN I'O/JI.
(6 YACOB B HEJEJIIO (AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A - 4 Y., TEOMETPHSA - 2 4.),
BCEI'0 204 YACOB, YIJ1YBJIEHHBIN YPOBEHb)

Y4yeOHuku: Maremaruka: anredpa W Hadaja MaTEMaTUYECKOTO aHajn3a, reomMeTpus. AnreOpa M Hayajga MaTeMaTHYECKOTO
ananu3a. YueOnuk. 10-11 knaccel. ba3oBeiit u yriy6nennsiii ypouau / II.A. Amumos, FO.M. Konsirun, M.B. TkauéBa u ap U :
Marematuka: anreOpa ¥ Hayajia MaTeMaTUYECKOro aHanu3a, reometpus. ['eomerpus. 10-11 kimaccol. (ba3oBeiil 1 yriayOaeHHBIM
ypoBHu) / JI.C. Atanacsix, B.®. byry3os, C.b. Kagomiies u ap.
MatepuajibHO-TeXHH4YeCKO0e OcHameHue ypokos: YMK III.A. Aniumosa u 1p., YMK JL.C. Atanacsna u ap, «4 coam EI'D» Kypce
caMONoJroToBKU. TexHonorus pemenus 3aJanui. YueOHoe nocodue s oOmeoOpazoBarenbHbiX opranuzanui. [IpoduibHbiit
ypoBeHb. B Tpéx wacTsax: «Anredpay», «Anredpa u Havana aHanm3a» u «l'eomerpus»/ U.B. fAmenko, C.A. lllectakos. - M.:
IIpocsemenne, 2018., MyIbTUMEIUIHBIN POEKTOP, KOMIIBIOTED,

MATEMATHUKA |AJITEBPA 1 HAYAJIA I'EOMETPUA enn o0yyenns (XapakTepUCTHKA OCHOBHBIX BH/I10B
AHAJIN3A AeSiTeJIbHOCTH YUEHUKA, YUeOHBIX 1eiicCTBUI)

Homep|/laTnI Conep:xanue Koa- |Coaep:xanue Koa-

YPOKa |npoBefeHust |(pa3aenbl, TEMbI) BO (pa3aeJbl, TeMbl) BO

IJIaH (l)aKT qyacoB qyacoB
IOBTOPEHUE. BBEJIEHUE B
I. IOBTOPEHHUE 8 PEJIMET A 10

1. Aneebpauueckue 8bipaicenus. 1 /loemopenue mpaouyuoHHo20 cooepicanus Kypca
Jluneiinvie ypasHenus u aneebpvl 0CHOBHOU WKOAbL. Bradems nonamuem cmenenu
cucmemvl YpasHeHUtl C HamMYpanbHLIM U YebiM nokasamenem. Bvieooums u

2. Yucnosvle nepagencmea u 1 npUMeHAMb HOPMYIbL COKPAUWEHHO20 YMHONCEHUSA. SHAMb
HepaseHcmea nepeou Cmenexu 1 NPUMEHAMb OCHOBHOE CBOLICBO OpoOU OJisl pelleHs]
C OOHUM HeUu38eCmHbIM zaoau. Dopmyauposams u npUMeEHAMb OCHOBHbBLE
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Jlunetinas Qynxyus

ceolicmea ypasneHutl. Pewwams cucmemvi nunetinbix

Keaopammnuie kopnu.
Keaopammvie ypasnenus

ypasHeHutl ¢ 08ymsi Heuzgecmuvimu. Dopmyauposams
OCHOBHbLE CBOUCMBA YUCLO8bIX HepaseHcms. Pewamb
Hepasencmea nepeoii cmeneHu ¢ OOHUM HeU38eCHHbIM U
ux cucmemul. Mccredosams c8olicmea TUHEUHOU QYyHKYUU
Yy =kx+b 6 sasucumocmu om snavenuii napamempos.

Dopmynruposams NOHAMuUE apupMemuyecKoeo
Keaopamuozo kopHs. Bvisooums ¢hopmynvl KopHeti
Keaopamnozo ypaenenus. Boisooums u npumensimo
meopemy Buema.)

Tpeyzonvhuku, kiaccugpurayus

MpeyeobHUKOS,
3ameuamenvHvle TUHUU U MOYKU
6 mpeyeoabHUKe.
Pasnobeopennviii u
[pasHoCmopoHHULlL mpeyeorbHUKU
ux ceovicmsa. OKpyscHocmb,
BNUCAHHASL 8 MPEY2ONbHUK,
OKPYIHCHOCMb, ONUCAHHAS OKOJLO
mpey2oibHUKA.

/loemopenue Kypca nianumempuu OCHO8HOU WKOJIbL.

Cucmemamu3suposams 3HAHUSL O MPEY2OTbHUKAX.
Dopmynuposamsv c80lcmea MeouaH, OUCCEKMpPUC, 8bICON.
Brademb noHAMUeM «2eoMempuyecKoe Mecmo mouexy,
npueooums npumepuvl. Popmyauposams u 00OKA3bIBAMb
ceolicmea u NPU3HAKU pasHoOeopeHHo2o u
pasHocmoponne2o mpey2oavruxa. [{okazvlieams, Ymo 6
Mpey2oIbHUK MONCHO BRUCANb e0UHCMBEHH)TO
OKPYICHOCIb U OKOJIO MPEY20NbHUKA MONCHO ONUCATND
COUHCIMBEHHYIO OKDYICHOCTD.

Keaopamuunas ¢hynxyus, eé
ceoticmea

Hccnedosams ceolicmea k8aopamuyHou hyHKyuu

y= ax? +bx+c 6 zasucumocmu om snavenuil
napamempos a, b, C u ceszett meoxwcoy numu

Keaopammnuie nepaserncmea

IIpumensmo ceoticmea Kaopamu4Hou QyHKYuu u
Memooa uHmMepaanos OJisi peuleHus K8aopamHblx
HEepaBeHcma

Ceoticmesa u epaguxu ¢yukyuii

Dopmynuposams ceovcmea yHKyuil, 00pa3yIOUUX
00wy cxemy uccrnedosanusn ynkyui. Ompasxcams
ceoticmea yHKYuil npu NOCMpoeHuU 2paguxos QyHKyul.

Ilocmpoenue epaguroe hynkyuil ¢ NOMOUbIO
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3EPKAILHBIX OMPANCEHUU, CHCAMULL (PACMANCEHULL),
CO8U208.

10.

[Ipoepeccuu

Dopmynuposams onpeoenenue apupmemuieckou u
eeomempuieckoll npoepeccuu. Bvieooums gopmynsi
obuje2o unena, xapakmepucmuieckue ceolcmea u
Gopmynvl cymmbl N NEpavixX YleHO8.

11.

12.

Paserncmeso u nooobue
mpey2onbHuxko8. CpeoHss TUHUS
mpeyeonvhuka. IIpsimoyeonvhvie
mpey20lbHUKU.
Tpueconomempuuecxkue Qynkyuu
ocmpuix yenos. I[lnowaow
mpey2oibHUKA.

Dopmynuposamov NPUHAKU PABEHCMBA U NOO0OUs
Mpey20ibHUKO8, CBOUCMBA cpedHell tuHuuU. Buipaxcams
CMOPOHBL NPSAMOY20TIbHO20 MPEY2ONbHUKA Yepe3 00HY U3

OAHHBIX CMOPOH U OCMPbILL Y20l Bvisooums gopmynv
0151 HAXO0XHCOEHUS NI0WAOU MPeY20lbHUKOB.

. AEMC

TBUTEJIBHBIE YU CJIA

16

13.

Ueflble U payuoOHIbHblE YUCIA

Brademv nowssmuamu: HamypaibHoe Yucio, yeioe Yyucio,
[payuonanvHoe yucno. 3name KaxKue u3 apugmemuyeckux
onepayuil AGNAIOMCA 3AMKHYMbIMU HA IMUX
MmHodCecmeax. Popmyauposams NPUHAKU 0eTUMOCTU
Hamypanbhvix yucer na 2, 3, 4,5, 9u 11.

14.

Pewenue 3a0au no meme:
«L{envle u payuonanvhvie
yucnay

Ymemw nepesooums b6ecxoneunyro nepuoouueckyro opoow
8 0ObIKHOBEHHYI0. BblnoiHams 3a0anuUst HA BLIYUCTEHUS C
0ObIKHOBEHHBIMU U QECAMUYHBIMU OPOOAMU, YUUMBIBAS
npU 3MoM HOPAOOK Oelucmaull.

15.

|/[eticmeumenvHble yucia

Braoemov nonsmuem uppayuonanoHo2o yucia.
Ob6vsacuams, Kak 06pasyemcs MHOHCECHEO
OelicmseumenbHblX Yucei.

16.

/leticmeumenvHble wucia,
MOOYIb 0elCmBUMeNbHO20
yucna.

Dopmynuposams onpeoesieHue MO0V OelCMEUMENIbHO20
yucna. Bnaoemo nonamuem 4uciogou npsamot, ymems
CMAasumo Kaxicoomy OeucmeumenbHOMY YUCTY 8

coomeemcmeue mouxKy Ha YUCT0801 l’lp}lMOIZ
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17. Yemuipexy2onbHuxu, Dopmynuposams c80UCMEA U NPUSHAKU
Kaiaccugpuxayus napanienocpamma, npamoy20JibHUKd, Keaopama u pomoa.
UemuvIpéxy201bHUKO8, CEOUICMEA Bvi6ooumu chopmyny 015 HaxXoHcOeHus: ONUHbL CpeoHell
U NPUBHAKU NAPANNelocpamMMma, JIUHUU mpaneyuu.
NPAMOY207IbHUKA, K8AOpama, Dopmynuposams ycio6us, npu KOMopsIX OKPYHCHOCHb
pomba. Tpaneyus, cpeoHsis MOJICHO 8nuUCamy 8 Yemvlpexy20IbHUK U ONUCAMb OKOLO
IunUs mpaneyuu. He2o. Bvieooumuv chopmynvl niowaeri npsamoy2o1bHuKa,
18. Oprgfcyocmb, GNUCAHHASA 6 Kgadpama, napainieiozpamma, p0M6a, mpaneyuu.
4embIpEXy20/IbHUK,
OKDYHCHOCMb, ONUCAHHASL OKOTIO
uemuvipeéxy2oabHuKa. Popmyivl
naowaoel 4emulpéxy20ibHUKOS.
19. beckoneuno yovlearowas ObvsicHAMb NoHAMuUe npeoend YUci080u
20. 2eoMempuiecKas npocpeccusi. NOCIe008amenbHOCMU Ha npumepe 6eCKOHeUHO
vovisaloweli 2eomempuieckoll npospeccu U Haxooums
€€ CyMMY.
21. Apugpmemuueckuii kopens Dopmynuposams onpeoenenue apu@pmMemuiecKko2o KOpHs
22. HamypanibHoU cmeneHu HamypaibHoU cmeneHu, 3Hams e20 C80UCM8a, ymMems
NPUMEHAMb UX NPU peuleHUU 3a0ay.
23. Oxpysrcnocms. Yenvl u ompesku, Dopmynuposams u 00KA3b16AMb MEOPEMbl O 6NUCAHHBIX
CBA3AHHbIE C OKPYIHCHOCTNDBIO. venax, 00 yene medxcdy kacamenvbHoU U Xopoou, 06
ompe3Kax nepecexaowuxcs xopo, o keaopame
KacamenvHou. Bv1gooums ghopmynst 01151 @bluUCIeH U]
yenoe meswcdy 08yms cekywumu, npo8eoeHHbIMU U3 OOHOU
MOYKU.
24. [Ipeomem cmepeomempuu. [lepeuucnams ocHoGHble pusypvl 6 NPOCmMpaHcmee
Axcuomsl cmepeomempuu (mouka, npsamas, ni10CKOCmMs), POPMYIUPOBAMb AKCUOMbL
00 UX 63aUMHOM PACNOJIOHCEHUU U ULTIOCMPUPOBAND
MU AKCUOMbL NPUMEPAMU U3 OKPYHCAIOUell cpeoul.
25. Apugpmemuueckuii kopens Ipumensmo ceoticmea apughmemunecko2o KopHs

HAMypanibHoU cmenenu

HAMYpanioHOU cmenely npu 8bINOJHEHUU YNPANCHEHU.
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26. Cmenenv ¢ payuoHanibHbim 1 Ipumensimo ceolicmea cmenenu ¢ payuoHAaIbHLIM U
noKazameinem. OeticmeumenbHblM noKazamenem npu GblNOJHEeHUU
217. Cmenenv ¢ payuoHaibHbiM 1 ynpascHenuu
nokazamenem. Pewenue 3aoau.
28. Cmenens ¢ OeticmeumenbHuIM 1
nokazamenem. Pewenue 3aoau.
29. Hexomopule cnedcmaus us Dopmynuposams u 00KA3bI6ANb MEOPEMY 0 NIOCKOCHIU,
30. akcuom npoxooswel yepes NPAMyI0 U He JIedHCauyio Ha Hell
MOUKY, U meopemy 0 NJIOCKOCMU, NPoxXoosaujell uepes 08e
nepecexarowuecs npsamvle
31. CmeneHb ¢ payuoHanbHbIM U 1 IIpumensamu ceoticmea cmenenu ¢ payuoHaIbHLIM U
OeticmeumenbHbIM oeticmeumenbHblM noKazamenem npu GblNOJHEeHUU
nokazamenem. Pewenue 3a0au yupasxchenull u pewieHuu 3a0a4
32. Ypox o6o06wenus u 1 Pewams 3a0auu no meme «/leticmeumenvhvie wucia»
cucmemamu3ayuu 3HaHUll
33. Koumponvnas paboma Ne 1 1
34. Ananuz KOHmMpoabHOU pabomuol 1
I1l. CTEIEHHAS ®YHKIUA 16 |MAPAJUIEJBHOCTD 16
MNPAMBIX U
IJIOCKOCTEN
35. [lapannenbHocmeb npsAMbIX, Dopmynuposams onpedeieHue NapaiiebHbiX NPSMbIX 6
36. NPAMOTL U NAOCKOCIU npocmpancmee, hopmyauposams u 00KA3bl8ams
(napannenvhvle npsamvle 6 meopemvl 0 NAPANENbHbIX NPAMbBIX, 00BACHAMb, KAKUe
NPOCMpancmee, NPUHAK B03MOJCHYL CIVYAU B3AUMHO20 PACNOJIONCEHUS NPAMOU U
napanienbHoOCmu NPSAMbIX 8 NIOCKOCMU.
nPOCMpPancmee)
37. Cmenennas ¢pynkyus, eé 1 5
ceoiicmea Brademv nousimuem cmenennoti pynxyuu Y = X",
Gopmynuposams eé ceolicmea 8 3a8UCUMOCMU OM
3HAYEeHUs1 OeUCMBUMENTbHO20 YUCAA )
38. 1
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39.

Cmenennas ¢pynkyus, eé
ceolicmea u epagpux

Cmpoumb 2pagpux pynxyuu Y = X° npu uemmom
(NONOAHCUMENTLHOM U OMPUYAMENbHOM) HAMYPATbHOM
nokazamesine, npu HeYemHoM (NOAOHCUMENLHOM U
ompuyamenbHoOM) HAMYPAIbHOM noKazamerne, npu
NOJ0JCUMENbHOM (OmpuyamenbHom) OeucmeumenbHoM
Heyenom noxkazamerne. IIpumensms c60UCMea CMeneHHol
@dyHKYUU NpU peuteHuy NPUKIAOHBIX 3a0ay U 3a0a4
NOBbIUEHHOU CLONCHOCTIU.

40.

Bzaumno obpammuvie ¢pynxyuu

Dopmynuposams onpeoeiieHus. 00pamHol QyHKYu,
3Hamo ycnosue oopamumocmu Qyukyuu. Ilpueooums
npuMepvl 83AUMHO 0OPAMHBIX PYHKYUIL.

41.

42.

[lapannenbnocms npsamou u
naocKoCmu

[Ipusooumsv npumepwvl 83aUMHO20 PACHONONHCEHUSA NPAMOU

U NIOCKOCMU, POpMYIUPOSaAMb OnpedeieHue NPAMOLL
napaiierbHou nI0CKOCmu, (opmyauposams u
00KA3b16AMb YMEEPIHCOCHUS O NAPALLENbHOCMU NPAMOU U
NI0CKOCMU (C8OLICBA U NPU3HAK)

43.

Pasnocunvuvie YpaeHeHUA

Dopmynuposams onpeoenienust PA6HOCUILHBIX YPAGHEHUL,
cucmem ypasneHutl, ypasHenuil — cieocmeuti. Ilpu
peuieHuu ypasreHuil 8bIN0IHAMb MOIbKO me
npeobpazosanusl, KOMmopule He NPUBOOAm K nomepe
KODHS.

44,

Pewenue ypasnenuu,
UCNONIL3YSA CEOUCEA
[pasnocunvrHocmu

Pewamv ypasnenus, ucnonv3ys noHsamue

[pasnocunvrocmu. Pacnosnasams pagHocuivbhvie

npeobpazosanus, npeobpazoeanus, NpUBoOsawUe K
PABHEHUIO-CNEOCNBUIO.

45.

Pasnocunvuoie HepaeeHcmeda

Dopmynuposams onpedeneHus pagHOCUIbHBIX
Hepagencmas. [Ipu pewienuu nepageHcme ocyujecmensime

MOJIbKO pABHOCUJIbHblE I’Zp@O6pdS’06(lHUﬂ.

49




46.

Pewenue nepagencme
MEMOOOM PABHOCUTLHBIX
nepexo0os

Pewamv nepasencmaa, ucnonv3ys pasHocuibHvle
npeobpazosanus

47.

Bzaummnoe PAacnojlodcenue
NPAMbIX 6 npocmpancmee.
CerWU6aIOWM€C}l npsimole.

Obvsacuams, KaKue 03MONCHBL CIYYAU 83AUMHO20
[pacnonoosicenus 08yx npamuvlx 6 npocmpancmee u
npugooums npumepul. Popmynuposams onpeoeneHue
ckpewusarowuxcs npsamoix. Lopmynruposams u
00Ka3b18aMb MeopeMy, 8blpadtCarOWyI0 NPUSHAK
CKPeWU8arouxcs NPAMbIX, U meopemy o nioCKOCmu,
npoxoosiueti yepe3 0OHY U3 CKpeuUuBaoWuxcs NPamulx
napanienbHol 0py2otl npsamoll.

48.

Yenwt c COHanpael1eHHbIMU
CmMopoHamu

ObvscHAMb KaKue 08a 1yua Ha3vl8aomcs
COHANpAasIeHHbIMU, POPMYIUPOBAMb U DOKAZbIBAMb
meopemy 00 y2iax ¢ COHanpasleHHbIMU CIMOPOHAMU.

49.

50.

praUMOHClJleble YpPA6HEHUA

Pewams uppayuonanvHule ypagnenus nymém 6036e0eHus

obeux e2o uacmetl 8 OOHY U MY JHce HAMYPAIbHYIO
cmenens. Pewiams cucmemul, cooepoarcawue
UppaAyUOHAaIbHble YPAGHEHUS.

51,

52,

Hppayuonanvhvie
HepaseHcmea

Pewams npocmeﬁmue uppayuoHajllbHble HepaseHcmeda u

ux cucniemal.

53.

Bzaummnoe PACnoiosHcenue

54.

NPAMbIX 8 NpOCMpancmee. Yzon
MedHcOy npAMbIMU.
Konmponvnas paboma Ne 2 (20
MUH.)

Ob6vacHAmb, YMO HA3LIBACCA Y2TIOM MENHCOY

nepecexkarnuuUMUcs NPIMbLMU U Y2TOM MENCOY
CKpeWUBaroOWUMUCS NPAMBIMU, peuams 3a0adu Ha
8blUUCTIeHUEe U OOKA3AMENbCNBO, C8A3AHHbIE CO
B3AUMHBIM PACNONONCEHUEM O8YX NPAMBIX U Y2NIOM
Medncoy HuMU.

55.

Ypox o606wenus u
cucmemamu3ayuy 3HaHUI no

meme: « CmenenHas QQyHKYusy
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56. Pewenue 3aoau. Iloocomoexa 1
K KOHMPOIbHOU pabome
57. Koumponwvnasa paboma Ne 3 1
58. Ananuz KonmponvbHou pabomul 1
59. [lapannenvnvie niockocmu Dopmynuposams onpeoeieHue NapaiieibHblx
60. Ceoticmea napainenvHulx niockocmet, popmynuposams u 0OKA3bl8ams
niockocmel lymeepocoenus o npusnaxe u c80OUCMEAX NAPAJLIETbHbIX
NIOCKOCMeEl, UCNONIb308AMb MU YIMEEPHCOCHUS NPU
pewenuu 3a0au.
IV. IOKA3ATEJIbHASI ®YHKIIUSA 12
61. Tokazamenvnas Qyuxyus, eé 1 Dopmynuposams onpeoeieHue NoKa3ameibHou QyHKYuu
ceoucmea y=a* u evi60oumn eé ceoticmea 6 3asucumocmu om
suavenuii a (a>1, 0<a<1)
62. Tlokazamenvuas ¢hynkyus, eé 1 Cmpoumb epaguku nokazamenbHuIX QyHKYUL.
epaghux ObvscHAmMb 3HAYEHUE NOKA3AMENbHOU QYHKYUU O
ONUCAHUSL PA3IUYHBIX DUUYECKUX NPOYECCO8.
63. IlokazamenvHule ypasnenus 1 Braoemw ocnognvimu cnocobamu pewienus
64. 1 NOKA3amelbHbIX YPABHEHULL
65. Tempasop Obvsacuams, Kakas gueypa Hazvieaemcs mempa’opom, a
66. ITapannenenuneo Kaxas napaiieienuneodom, noKa3vleamny Ha 4epmexncax u
MOOeISIX UX dNeMeHmbl, U300pajxcams 3mu hueypovl Ha
pucynkax, unirocmpuposams ¢ ux nOMOWbI0 PaziuyHvle
CYHaU 83AUMHO20 PACNONONCEHUS NPAMBIX U NIOCKOCMEl
6 npocmpancmee. PopmyIuposams u 00KaA3b18aAMb
[ymeepawcoenus o ceolicmeax napaiienenuneod.
67. IloxazamenvHule ypasHeHus 1
68. Ilokazamenvhole nepasencmea | 1 Pewams nokazamenvnvie nepasencmea na ocnoge

CB0UCME MOHOMOHHOCIU NOKA3AMENbHOU d)yHKI/;I/lI/l
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69. IlokazamenvHbie Hepasencmea | 1 Pewamb nokasamenbHvle HEPABEHCMBA HA OCHOBE
CBOLLCTE MOHOMOHHOCIU NOKA3AMENbHOU (DYHKYUU
70. I'paghuueckuii memoo pewenus | 1 Pewamw noxazamenvnvle Hepasencmaa, ucnoib3ysi
NOKA3aMeNbHbIX HEPABEHCME epaguxu GyHKyuil, X00AUWUX 8 HEPABEHCMEBO.
71, [locmpoenue ceuenuil 1 |O6vacuams, umo nHazvieaemcs ceuenuem mempa’aopa
72. mempa’opa u napaiieienuneod 1 |(mapannenenuneoa), nazvieams 803M0OIiCHbIE BUABL
ceuenul. 3Hamv Memoobl nocmpoenus: ceyeruil. Pewamso
3a0aqu
73. Cucmembl nokazamenbHbix 1 Pewamb cucmemvbi NOKA3amenbHbIX YypagHeHUll U
74. VpasHeHuil u HepaseHcma 1 HepaseHCcma.
75. Ypox 0606wenus u 1
cucmemamu3ayuu 3HaHul
76. Koumponvnas paboma Ne 4 1
77. 3auém no meopemuueckomy 1
mamepuany
78. Konmponvnas paboma Ne 5 1
V. JOTAPUOMHUYECKAS ®YHKIIUA 18 |HEPINEHAUKYJAPHOCTD | 18
MPAMBIX U
MJIOCKOCTEN
79. Jlozapugmor 1 Dopmynuposams onpeodenenue ro2apupma yucia,
80. 1 OCHOBHO20 N102APUPMULECKO20 MOHCOeCMBA, NPUMEHAMNb
OCHOBHOE N102apUhMUUEcKoe MmoHcOecmeao K
BLIYUCTICHUAM U PEULeHUIO NPOCMEeTULUX
102apupMudecKux ypasHeHuil.
81. Ceoticmea nocapugpmos 1 [/[oxazvieamb 0CHOBHbIE CBOUCMEA 102APUPMOB
82. Ceoticmea n1ocapugmos 1 Ipumensmo ocHo8HbIE CBOLICMBA 102APUPMOB 0I5
npeobpaz0eanus 102apuPMUIecKUx 8blpaiceHull.
83. [lepnenouxyisapHvle npsmole 8 1 |(Dopmyruposame onpedenenue nepneHOUKyIAPHbIX

npocmpancmee

NPAMbIX 8 NPOCMPAHCMEe, (PopMYyaUposams u
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00KA3b16AMb JEMMY O NEPREHOUKYIAPHOCU O8YX
NapaniebHulX NPSAMbIX K mpembvel npsmou

84.

[lapannenvHule npsamboie,
NnepneHOUKYIapHbLE K NAOCKOCMU

Dopmynuposams onpeoeyieHue NPamoll,
nepneHOUKYIAPHOU K NIOCKOCMU. U NPUBOOUND
ULTIOCMPUpYowue npumepsl U3 OKpydcaoujeli cpeobi.

85.

,ZZeCﬂmullele u HamypailbHble

86.

nocapugmol

87.

Dopmynuposams onpeoenenue 0ecaImuiHo0 U

[EEN

HamypanibHo2o no2apugma. Beigooums chopmyny

nepexooa K Ho8omy ocHosanuio. [lpumensms popmyny
nepexooa K HO8OMY OCHOBAHUIO Oisl GbIYUCTIEHUS
3HaAueHUll U NpeooPa308anUs 102apUPMUYECKUX
BbIPANHCEHUL.

88.

Jloeapugpmuueckasn pynxyus,
eé ceoticmea u epagpux

Dopmynuposams onpedeieHue 102apuUphMuiecKoll
@yuryuu Y =109, X u 6v1800umb €€ ceoticmea 6

3A6UCUMOCMU OM 3HAYEHUL (a >1, O<acx l)

89.

IIpusnak nepnenouKyiapHocmu
NPAMOLL U NIOCKOCTU

Dopmynuposame u 00KA3bIEAMb MEOPEMY,
8bIPAANCAIOWYIO NPUSHAK NEPNEHOUKYAPHOCTIU NPAMOU U

90.

Teopema o npsmoti,
nepneHOUKYIAPHOL NIOCKOCMU

NIOCKOCMU, U Meopemy O Cyuecmeo8aHuu u
€0UHCMBEHHOCMU NPIAMOL, NPOXooaujell yepe3 OaHHYI0
MOUKY U NePNEHOUKYIAPHYIO OAHHOU NIOCKOCTU.

91.

Jlocapupmuueckasn ¢hynxyus,
eé ceolicmea u epaghux

Cmpoums epaguku nocapugmuieckoi pynkyuu

y =log, X 6 3asucumocmu om snauenui a.
|/[eMoncmpuposams npumeHerue c6oUCME
n102apu@dmMudeckou pyHKyuy npu CpasHeHuu 3Ha4eHul
BbIPAdICEHUL U PeUleHUU NPOCIMEUUX 102aPUPMULECKUX
ypaenenuii u Hepasencms.

92.

Jlocapugmuueckue ypasHenus

93.

Pewamo paznuunvie nocapugmuyeckue ypagneHus u ux

cucmembl ¢ UCNONILIOBAHUEM CEOUCME N102APUPMO8 U
00WUX Mem0o008 peuleHUsl YPAGHEeHUII.

94.

Jlozapugpmuueckue

HepaseHcmeda

Pewamo JzoeapuquuquKue HepaeeHcnmeda Ha OCHoee

CBOUCMEB 102apUPMUYECKOU DYHKYUU.

53




95. Pewenue 3a0au no meme Pewamb 3a0auu Ha 8vluucieHue u 00KA3amenbCmeo,
96. NepneHOUKYIAPHOCHb NPAMOU U CBA3aHHbIe C NePNEeHOUKVIAPHOCIbIO NPAMOU U
nI0CKOCMU NJIOCKOCMU.
97. Jlocapughmuueckue 1 Pewamu nocapugmuueckue nepasencmsea na ocHoge
98. Hepaesercmea 1 C80UCME N02apuhmuieckoi hyHKyuu.
99. Ypox 0606wenus u 1
cucmemMamu3ayuy 3HaHUll
100. Pewenue 3a0au. Iloocomoska 1
K KOHMPOIbHOU pabome
101. [lepneHOuKynap u HaKIoHHbIe. . ObvscHAmMb, YUMo maxKoe NepReHOUKYIap U HaKIOHHAS K
102. Paccmosanue om mouku 0o NJIOCKOCMU, YMO HA3bI8ACMCS NPOEKYUeli HAKIOHHOL,
NJIOCKOCU. UMo HA3bI8AEMCS PACCMOAHUEM: O MOYKU 00
NIIOCKOCMU, MeNHCOY NAPALIeNbHbIMU HAOCKOCTIAMU,
MedicOy napanienvHol NPAMOU U NIIOCKOCMbIO, MeHCOY
CKPeWUBaroWUMUCS NPIMBIMU.
103. Koumponvnas paboma Ne 6 1
104. Ananuz KoHmpoabHoU pabomol 1
VI. TPUTOHOMETPUYECKUE 26
DOPMYVYJIbI
105. Paouannas mepa yena 1 ObvscHamb coomeemcmeue mexicoy mouKamu Yucio8ou
NPAMOLL U OKPYHCHOCTU, YOPMYTUPOBAMb ONpedeieHue
[paouana.
106. Ilosopom mouxu 6okpye 1 ObvscHamb, NOHAMUE NOBOPOMA MOUKU eOUHUYHOU
Hauana KoopouHam OKDYHCHOCIMU B0KPY2 HAYANA KOOPOUHAM HA Y20l O .
107. Teopema o mpéx Dopmynuposams 1 00KA3bLIBAMb MEOPEMY 0 MPEX
108. nepneHOUKyIapax NepneHOUKYIApPax u NPUMeHAMb e€ Npu peuleHuu 3a0ad.
ObvsicHAmMb, YUMo maxKoe Opmo2OHAILHASL NPOEKYUsL
mouku (ghucypul) Ha NIOCKOCMD.
109. Iloeéopom mouxu 6okpy2 1 Haxooumw nonosicenue mouxu okpyscnocmu,
Ha4ana KoopouHam coomeemcmayioujell 0aHHOMY 0eUCmMEUMENbHOMY YUCTY.
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110.

Onpedenenue cunyca,
KOCUHYCA U MAaHeeHca yena

Dopmynuposams onpedenienus CUHycad, KOCUHYCd,
maneenca u komaueenca yeaa (wucaa). Haxooumo

. /s
3HaueHUus SMux QyHKyutl 015 yucesn 8uod Ek , eoe,

k e Z, echu onu cywecmsyrom

111. Onpedenenue cunyca, Dopmynuposams onpeodesieHus CUHycd, KOCUHYCa,
KOCUHYCa U MmaHeeHca yana maneenca u komaueenca yena (uucia). Haxooumo
T
3HAueHUs SMux QYyHKYutl 05 yucen 8uod Ek , 20e ,
k e Z, echu onu cywecmsyrom
112. 3uaxu cunyca, Kocunyca u Haxooumw 3naku 3snauenuti cunyca, KocuHyca u mamzenca
manzenca yucua.
113. Yeon meancoy npamoti u ObvscHAMb, YUMo HA3bLIBACTNCSL Y2TIOM MeNHCOY NPAMOU U
114. NIOCKOCMbIO NIIOCKOCMbIO U KAKUM CB0UCMBOM OH obnadaem.
ObvscHAmb, ymo maxkoe YeHmpanibHas NPOeKYUs MoyKu
(chueypwl) na nnockocme.
115. 3asucumocmv medxncoy Buvieooumu ghopmynst 3a8ucumocmu mexHcoy CUHYCoM,
CUHYCOM, KOCUHYCOM U KOCUHYCOM, MAH2EHCOM 00OHO20 U 020 Jice yeaa (Yucia).
MAH2EHCOM 0OHO20 U MO20 Jice
apeymenma
116. 3asucumocms medxncoy Ipumenamo chopmynvl 05 blUUCIEHUS 3HAYEHUL CUHYCA,
CUMHYCOM, KOCUHYCOM U KOCUHYCA, MAH2eHCca YUcaa no 3a0aGHHOMY 3HAYEHUIO
MAH2EHCOM 0OHO20 U MO20 Jice 00HO20 U3 HUX
apeymenma
117. Tpuconomempuyeckue Dopmynuposams NOHAMUE MOACOECMBA KAK PABEHCMEA,
118. moarcoecmad Cnpaseonu8o2o 0Jisi 6cex OONYCMUMbBIX 3HAYeHUl DYKE.
119, /[6yepannbiil yeon. [lpusnax ObvscHams Kaxas gucypa Hazvl8aemcs 08YPaAHHbIM
120. NepneHOUKYIAPHOCMU 08)YX [yenom u kak on uzmepsemcs, 00bACHAMb, YN0 MaKoe

nio0CcKoCcmell.

V201 MeDICOy nepeceKkarniumucs ni1oCKOCmAmMU U 6 KAKux

npeodenax on uzmepsemcs. Popmynuposams onpeoeneHue

55




83AUMHO NEPNEHOUKYIAPHBIX NIOCKOCMEl,
dopmynuposams u 0oKkazvleams meopemy o npusHaxe
NepneHOUKYIAPHOCIU 08X NIOCKOCMEL.

121. Tpuzconomempuueckue |/[okaszvieamsb modxcoecmsa ¢ UCNOIb3068AHUEM U3VUEHHBIX
mooicoecmada dopmyn, evloupams ycnewnvie cmpamezuu 8 paziuyHbIX
CUMYAYUSIX.
122. Cunyc, Kocunyc u mameenc Hcnonvzosams ceoticmea 4emHoCmb-He4emHoCHb
venos a u —« MPULOHOMEMPULECKUX DYHKYULL OJIs 8bIYUCTEHUS UX
3HAYeHUll Om OMPUYAMENbHBIX AP2YMEHMO8.
123. Dopmynvl cloxcenus IIpumenamo ghopmynvl Cr024HCEHUS NPU BBIYUCTEHUSX U
124, 8bINOIHEHUU NPEoOPA3Z08AHUL MPUSOHOMEMPUYECKUX
BbIPAIICEHUIL.
125. [IpsimoyzonvHblll Obvscuams kaxkou napaiienenuneo Ha3vleaemcs
napannenenuned. Tpéxepannulii NPAMOY20/IbHbIM, YOPMYIUPOBAND U OOKA3BIEANb
20/1. MHo2o2pannblil yeor. meeparcoenuss 0 e2o ceolicmsax. Kaxas ¢gueypa
126. HA3bl8AEeMCs MHO202PAHHBIM Y2NOM (MPEXSPAHHbIM,),
Gopmynuposams u 00KA3bI8AMb YMEEPHCOCHUE O TOM,
YUMo Kax#cowlil NIOCKUL Y20]l MPEXSPAHHO20 Yela MeHbUUe
CYyMMbL 08YX Opy2UX NIOCKUX V208, U meopemy 0 Cymme
NJIOCKUX Y2108 8bINYKII020 MHO202PAHHO20 Yeid.
127. Dopmynsl crodcenus Ipumensmo chopmynvt croxHcenUss NPU BLIYUCTEHUSX U
8bINOJHEHUU NPe0OPA308AHUL MPULOHOMEMPUYECKUX
BbIPANHCEHUIL.
128. Cunyc, KocuHyc u mameeHc Buvisooumu ghopmynst 06otinoco yena kak credcmeusi
129. 0801IH020 yena meopembvl CI0MHCEeHUS U NPUMEHAMb UX NPU
npeodpazo8aHUAX MPUSOHOMEMPULECKUX 8bIDANCEHUL
130. Cumnyc, xocunyc u mamneeuc Bvigooumu chopmynvl nonosunnozo yena kak ciedcmeust
NONOBUHHO20 Yena meopembvl CI0MHCEeHUS U NPUMEHAMb UX NPU
npeodpazo8anHUsAX MPUSOHOMEMPULECKUX 8bIDANCEHUL
131. Koumponvuas paboma No 7
132. 3auem
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133.

CI/lHyC, KOCUHYC U MAHCEHC
NOJIO6UHHO20 Y2ild

IIpumenamo ghopmynvl nOI0BUHHOO Yena npu
npeodpaz06aHUAX MPULOHOMEMPULECKUX BbIDAINCEHUL

134.

Dopmynvl npusedeHUs:

Buvisooumu ¢hopmynel, nozeonarowue 3amMeHums CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC 1100020 YUCia
COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAH2EHCOM U

T
KOmaHeeHcomM ducia o« , eciu O<ax< E

135.

Dopmynvl npueedeHus

Bvi6ooumu ¢hopmynvl, nozeonsiowue 3ameHums CUHyC,
KOCUHYC, MAH2EHC U KOMAaH2eHc 1100020 Yucia
COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAH2EHCOM U

T
KOMmMAaHceHCcoOM Hucia o« , eciu O<ax< E

136.

Cymma u paznocmo cuHycog

Ipumenamo ghopmynel cymmul u pazHocmu cumycos npu
peuleHuly 3a0ay Ha GblYUCTIeHIUe U PA3TONCEHUU HA
MHOJCUMENU.

MHOI'OI'PAHHUKH

12

137.

[lonsmue MHO20CPpAHHUKA.

Ilpusma

Obvsacuams, kakas gueypa Hazvleaemcs
MHO202DAHHUKOM U KAK HA3bI8AIOM €20 3/1eMEHMbI.
Kaxoii Mno2oepantux Hazvléaemcsi GblNyKIbIM,
NPUBOOUNb NPUMEDPLL MHO202PAHHUKOS.

138.

[ eomempuyeckoe meio.
Teopema Jiinepa

ObvscHAmMb, Ymo maxkoe 2eomempuieckoe meio.
Dopmynuposams u 00Ka3vbi6ams meopemy Jiliepa ois
BBINYKIbIX MHO202DAHHUKOS.

139.

Cymma u pasHocms KOCUHYCO8

IIpumenamo ghopmynvl CyMmbl U pazHOCMU KOCUHYCO8
npu peuteHuy 3a0ay Ha 8bIYUCTIeHUE U PA3TONCEHUU HA
MHOdICUmMENU.

140.

Cymma u pasHocms CUHycos u
KOCUHYCO8

IIpumensamo ghopmynvl CyMmbl U pAZHOCMU CUHYCO8 U
Gopmynsl cymMmul U pazHOCMu KOCUHYCO8 NPU peuieHuu

3a0a4 Ha 8bIYUCTCHUE U pas3nodNCeHUU Ha MHONCUMETU.
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141.

Ypox 0606wenus u
cucmemamu3ayuis 3HaAHUL

142.

Koumponvnas paboma Ne 8

143.

[Ipusma. [Ipocmpancmeennas
meopema llughazopa

O6vacHamb, KaKol MHO202PAHHUK HA3bIBAEMCS NPUIMOTL
U KaK HA3bIBAIOMCSL €€ dNIeMeHMbl, KaKdas npu3ma
HA3v186aemcs NPAMOU, HAKIOHHOU , NPABUTbHO.
Hzobpasicame npusmel Ha pucynre. O0vACHAMb, YMO
HA3bI8Aemcst NI0ua0bI0 NOIHOU (00K080IL) NOBEPXHOCMU
npusmwl. Boieooums hopmyny niowaou opmoconanbHoi
NPOeKyUU MHO20Y20IbHUKA U OOKA3bI8AMb
npocmparcmeennyio meopemy Ilugaeopa.

144. 106.03

[ lupamuoa

O0bvscHAMb, KAKOU MHO20CPAHHUK HA3bIBAENICSL
RUPAmMUOOl U KAk HA3bl8AIOMCs €€ 1eMeHmbl, Ymo
Ha3vle8aemcs nioujaovio noHol (60Kos8oll) nosepxHocmu
nUPAMUObL

VII. TPUT'OHOMETPUYECKHUE

YPABHEHUA

19

145.

Ypaenenue cosx =a

Dopmynuposame onpedenenue arccosa, 6b1600UMb
Gopmynsl KopHetl npocmeuuux ypasHeHul
cosx=0;cosx==1

146.

Ypasnenue cosx =a

Buisooums ¢hopmyny xopmeu ypasnerus 6uda COSX =a
0711 1106020 a € [—1; l]

147.

Ypaenenue cosx =a

Pewamo ypasnenus

148.

VYpasuenue sinx=a

Dopmynuposams onpedenenue arcsina, 6v1600uns
Gopmynvl KopHell npocmetiuux ypasHeHutll
sinx=0;sinx=+1

149.

[Ipasunvhas nupamuoa

Obvsacuams, Kakas NUpamuod Hazvlaemcs NPpaeUIbHOU,
00KA3b18aMb YMEepH#COeHUe 0 C80UCMBAX €€ OOKOBbIX
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[pébep u OokosvIx epareli u meopemy o niowaou 6OKos8ol
NOBEPXHOCIU NPAGUILHOU NUPAMUObL.

150.

Yceuénnasn nupamuoa

Obvscuamb, KaKoll MHO20SPAHHUK HA3bLIBAENCSL
yceuénnou nupamuoo u Kaxk Ha3vl8aromcs eé d1eMeHmbl,
00KA3b16AMb Meopemy 0 NI0WAOU 6OKOBOU NOBEPXHOCHIU
NPABUTILHOU YCEYEHHOU NUPAMUODI.

151.

Ypasnenue sinx =a

Buvisooums chopmyny ropheil ypasuenus duda Sin X =a
ons 1106020 a € [—1; 1]

152.

Ypasuenue sinx =a

Pewamys ypasnenus

153.

154.

Ypaenenue tgx =a

Dopmynuposams onpedenenue arctga, vi6ooums

dopmynsl KopHetl npocmelwux ypasHenuti tgx =a.
Pewamys ypasHenus

155.

Ilocmpoenue ceuenuii nupamuo

Pewamu 3a0auu Ha 8vluucieHue U 00KA3amenbCmeo,
CBA3AHHBLE C NUPAMUOAMU, 3A0AYU HA NOCPOEHUE
ceueHull nupamuo.

156.

Cummempus 8 npocmpancmee

Obvsacuams, Kakue MoYKU HA3b18AIOMCS
CUMMEMPUYHBIMU OMHOCUMENbHO MOYKU (NPAMOT,
NJIOCKOCMU), YMo maxoe yeHmp (0cb, NIOCKOCMb)
cummempuu ghucypul, npusooums npumepst uzyp,
0bnaoarowux 1emMeHmamu CUMMempuy 8 apxXumexKmype,
mexHuKe, npupooe.

157.

Pewenue
MPULOHOMEMPULECKUX
VpasHenuil, c6o0sawuxcs K
K8AOPAMHbIM

Pewamb mpuzonomempuueckue ypagHeHus, c600auuUecs
K K8AOPAMHBIM.

158.

Pewenue
MPUSOHOMEMPUYECKUX
VpasHenuil guoa
asinx+bcosx=c

prwemzmb Memoo PA3N0AHCEHUA HA MHOMHCUmMeNU U
Memoo 6CnomocamenbHo20 yeaa.
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1509. Pewenue 1 Tpumensmo memooO paznoxiceHus Ha MHOMCUmMenu npu
MPULOHOMEMPULECKUX peuleHuy mpucoHOMempu4ecKux ypasHeHu
VpasHenuii ¢ nOMoubio
\PA31024CEHUS TIe8olU Yacmu Ha
MHOdMICUmenu
160. OonopooHvle 1 Pewams oonopoonvle ypasnenus nepsoi u 6mopotu
MpU2OHOMempuiecKue cmenenu
VypasHenust
161. [lonamue npasuibHo2o 1 |Obwvsacuamo, kakoil MHO202PAHHUK HA3BIBAEMCS
MHO202PAHHUKA NPABUILHBIM, OOKA3bI8AMb, YMO He CYUlecmayem
162. Dnemenmoi cummempuu 1 npasuibH020 MHO202PAHHUKA, cPAHAMU KOMOPO20
npasunbHblX MHO202PAHHUKOB ABIAIONICA NPABUTIbHbLE n-yZOJZbHuKu npu n>6 0
o00vsicHamyb. Kakue cywecmeyiom uovl NpasuibHbIX
MHO202PAHHUKO8 U KAKUMU DJIeMEHMAMU CUMMEMPUU OHU
obnaoarom.
163. Memoo 3amenvl neuzgecmuozo | 1 I Ipumenamo memoo 3amenvl HeU38eCmHO20 NPU peuteHuu
MPULOHOMEMPULECKUX YDAGHEHUL
164. IIpumepol pewrenus 1 Braoemwv npuémamu pewenuss npocmeriuiux
165. npocmeuuux 1 MPULOHOMEMPULECKUX HEPABEHCME C NOMOUIBIO
MPULOHOMEMPULECKUX €OUHUYHOU OKPYHCHOCMU
HepaseHcme
166. Ypox 0606wenus u 1
cucmemamu3ayuy 3HAHUll
167. Koumponvnas paboma No 9 1
168. 3auém 1
169. Pewenue 3a0au, noocomosxka k| 1
KOHMPONbHOU pabome
170. Koumponvnas paboma Ne 10 1
171. Ananuz KonmpoavbHou pabomol 1
VIII. IHOBTOPEHUE 21 [HOBTOPEHMUE 12
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172.

Pewenue 3a0anuii na

Ymemo pewamo 3a0anus muna 9 uz J[EMO EI'D

npeobpazosanue (npoghunvrwill yposens) Ha npeobpazosarie
MPULOHOMEMPULECKUX MPULOHOMEMPULECKUX BbIPANCEHULL
BbIDANCEHUIL.
173. (Ananuz KoHmponvHou pabomeoi. Ymemo pewwamo 3a0anus muna 8 uz oemoncmpayuorHHou
Pewenue 3a0ay na memy sepcuu ([JEMO) EI'D (npoghunvhsiii yposens) o
«IIpasunvnas nupamuoa, eé nupamuoax
9NeMEHMbLY
174, Pewenue 3a0au na memy Braoemwv npuémamu pewenus 3a0ay Ha 00KA3amenbCmeo
«Ilpasunvnas mpeyzonvnas u eviuucnenue muna 14 uz J[EMO EI'D o mpeyzonbHbix
AUPamMuoa, eé s1emMeHmoly nupamuoax
175. Pewenue 3a0anuii na Ymemo pewamo 3a0anus muna 9 uz J[EMO EI'D
176. npeobpazosanue cmeneHHbix, (npodunvhblil yposens) Ha npeobpazosamiue
NOKA3aMeNbHbIX U MPULOHOMEMPULECKUX BbIPANCEHULL
nocapugmuyeckux
8bIPAICEHUL.
177. Pewenue 3a0anuii na Ymemo pewwams 3a0anus muna 9 uz JEMO EI'D
178. npeobpazosanue cmeneHHbix, (npoghunbhsili yposens) Ha NPeodPaA308anUe BbLPANHCECHUL
NOKA3aMeJlbHbIX,
102apugmuyeckux u
MPULOHOMEMPULECKUX
BbIPANHCEHUL
179. Pewenue 3a0au na memy Ymems pewwams 3a0anus muna 8 uz JEMO EI'D
180. «IIpasunvHasn yemvipéxy2o0nvHas (npogunvusiii yposens) u 61a0emv nPUEMamu peueHus
(wecmuyzonvHnas) nupamuoa, eé 3a0ay Ha 00KA3amenNbCmao U gvluucienue muna 14 uz
97leMeHmbl» |/IEMO EI'D (npoghunvhuiii yposens) 0 uemulpéxyeonibhbix
U UWeCmuy201bHbIX NUPAMUOAX
181. Pewenue npocmetiwux Ymemo pewwams 3a0anus muna 5 uz J[EMO EI'D
182. JIUHENIHBIX, K8AOPAMHDIX, (npoghunvrwili yposens) Ha peuieHue YPasHeHUll

uppayuoHalbHbLX,
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NOKA3aMEeNbHbIX U
102apugmuueckux ypaeneHull

183. Pewenue ypasnenuii Braoemv npuémamu pewenus 3a0ay muna 13 uz JEMO
184. NOBLIULEHHO20 YPOBHS EID (npoghunvhsiii yposensv) npu peuieHuu K8AOPaAmHblx
(keaopammwix, U CBOOAUUXCSL K HUM, UPPAYUOHATILHBLX, NOKA3AMENbHbIX
NOKA3aMeJbHbIX, U 102apu@mMuiecKux ypagHeHui.
UPPAYUOHATbHDIX,
nocapughmuueckux) ¢ omoopom
KOpHelU U3 3a0aHHO20
NPOMENCYMKA
185. Yposnesas camocmosmenvuasn
[paboma, cocmaenennas uz
3adanuu muna 8 u 14
186. Pewenue Ymems pewwams npocmeriwiue mpuconomempuyeckue
187. MPULOHOMEMPULECKUX (ypasnenus. Bradems npuémamu pewtenus 3a0ay muna 13
188. ypasuenuii 6az06020 u uz AEMO EI'3D (npoghunvnuiii yposens) npu peuienuu
NOBBLIUEHHO20 YPOBHElL C MPULOHOMEMPULECKUX YDAGHEHULL.
0moOoOpoM KopHell U3 3a0AHHO20
NPOMENCYMKA
1809. Yposnesasa camocmosamenvnasn
[paboma, cocmagnennasn u3
3adanui muna 5, 9 u 13
190. Pewenue 3a0au na memy: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
191. «lIpusma u eé snemenmeot. (npoghunvrsiii yposens) o npuzmax. Brademwv npuémamu
[Ipamas npusma. Ilpasunvhas pewienus 3a0au na dokazamenvcmeo u 6vluUCTeHUE MUNA
PRt M 14 uz JIEMO EI'3 o npuzmax.
Mpey2onbHas NPUSMA. »
192. Pewenue 3a0au na npoyenmeol, Ymemo pewamo 3a0anus muna 1 u 11 uz J[EMO EI'D
193. yacmu, 00uU. (npodunbhblll ypoBes), ¢ NpUMeHeHueM NOHAMUSL
194, npoyenma, yacmu, OOJU..
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195. Pewenue 3a0au na 1
KOHYeHmpayuio, cmecu,
CHn1a8bl.
196. Pewenue 3a0ay na memy: 1 |[Vmemw pewams 3a0anus muna 8 uz JEMO EI'D
197. «llapannenenuneo, eco 1 |(mpoghunvuuiii yposensv), nadems npuémamu peuterus
anemenmul. IlpsamoyzonvHulii 3a0ay Ha 0oKa3zamenbCcmeo u gvluucienue muna 14 uz
napannenenuned. Kyo.» /IEMO EI'D o napannenenunedax, Kyoe.
198. Pewenue 3a0anuii na 1 Ymemo pewamo 3a0anus muna 10 uz JJEMO EI'D
199. 6bIUUCTIEHUS U 1
200. npeoopazoeanus no OaGHHLIM 1
dopmynam
201, HUmocosas konmpoavHas 1 |Mmocosas konmponvuas
202. [paboma Ne 11, cocmaeénennas paboma Ne 11, cocmaenennas uz| 1
u3z 3a0anuu muna 1, 5, 8, 9, 10, 3a0anun muna 1, 5, 8, 9, 10, 11,
11, 13u 14 13ul4
203. Ananuz KOHmpovbHoU pabomol 1
204, [loosedenue umozos. 3adarue 1
Ha KAHUKYJIbl
204 yaca 136 4 68 u
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KAJIEHAAPHO-TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O

HA

MHNPEAMETA «MATEMATHUKA» 11 KJACC
YYEBHBIN I'O/I.

(6 YACOB B HEJIEJTIO (AJITEBPA M HAYAJIA MATEMATHYECKOI'O AHAJIU3A -4 4., TEOMETPHS -2 4.),

BCEI'0 204 YACOB, YIJIYBJEHHBIN YPOBEHbD)

YuyeOunkn: Marematuka: anredpa M Hadaja MaTeMaTHYECKOro aHalln3a, reomeTpus. AnreOpa M Hadajga MaTeMaTHYECKOIO
aHanuza. YueOHuk. 10-11 kmaccel. ba3zoBeiii u yroyonenssiit ypoau / UI.A. AnumoB, FO.M. Komxsrun, M.B. TkauéBa u ap U :
Marematuka: anreOpa U Hayajla MaTEMaTUYECKOro aHainu3a, reomerpus. I'eomerpus. 10-11 kmaccol. (ba3oBelid 1 yriayOaeHHBIM
ypoBHu) / JI.C. Atanacsu, B.®. byry3os, C.b. Kagomiie u ap.
MarepuajbHo-TexHHYecKoe ocHaleHue ypokoB: YMK M.IO. Konsaruna u np., YMK JI.C. AranacsHa u ap, «f cnam EI'O»
Kypc camonoarotoBku. TexHonoruss pemeHus 3agaHuil. YdeOHoe mnocoOue misg oOuieoOpa3oBaTeIbHbIX OpraHU3alui.
[TpodunbHbIi ypoBeHb. B Tpéx yacTsax: «Anredbpay, «Anredpa u Havana ananuza» u «['eomerpus»/ U.B. Amenko, C.A. lllectakos.
- M.: IIpocBenienue, 2018., MynbTUMEAUNHHBINA TPOEKTOP, KOMIBIOTED, ...

MATEMATHUKA |AJITEBPA U HAYAJIA AHAJIU3A [TEOMETPUSA [ean o0yuyennsi (XapakTepucTUKA OCHOBHBIX BU/I0B
AeATEeJbHOCTH YYeHUKA, y4eOHBIX JeHCTBHI)

Homep|/laTnI Copnepxanue Kon-Bo |Copepxanue Koxa-Bo

YPOKa (mpoBeneHus |(pasmeJibl, TeMbl) 4acoB (pa3neJbl, TEMbI) 4acoB

1aH |pakr
I. TPUTOHOMETPUYECKHUE ®YHKINU 20 {'IHI/IAJ;HHI[P’ L RAG A 14
L Obaacmo onp e@eﬂeHu{z u 1 Bradems noHsmuem mpueoHoMempuieckol QyHKyuu.
2. MHOJHCECMEO SHAUEHUU 1 Ymemw obocnosvisams obracme onpedenenus u

mpucoHomMempuiecKux

dynryuii

(\HOOICeCmBo 3HayeHutl pyHkyutl Y = SINX u Yy =C0S X
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Yemnocms u HEYEMHOCMb
MPUSOHOMEMPUYECKUX

GyHxyuil

Bradems noHsmuem 4émuou U HeuémHou yHKYuu.

Ymemo uccneoosame mpuconomempuueckue yHkyuu
a uemnocmo U HeYEMHOCMDb.

[lonamue yurunopa.

oo A~ w

[1nowaow nosepxnocmu
YUIUHOpa.

Brademuv noHamuem yuruHOpuieckol noepxHocmu, eé

oopasyrowell u ocu. 306pasxcamo yununop u e2o
CeyeHust NI0CKOCMbIO, NPOX0oAWell yepe3 0Chb
n0cKOCmbI0, NepneHOUKyIapHoul Kk ocu. O0vbsacHAmb,
UMo NPUHUMAemcs 3a NIowWadb OOKOBOL NOBEPXHOCIU
yurunopa. Boieooums chopmyny ona eviuucnenus
00K0601L U NONHOU NOBEPXHOCTNU YUTUHOPA.

[lepuoouunocmo
MPUSOHOMEMPULECKUX

@dynxyuti

Dopmynuposams onpeoesieHue nepuooOutecKoll
@dyHxyuu, Ymemo uccnedoeams @GyHkyuu Ha
NepUOOUYHOCMb, HAX0OUMb NEPUOObl
MPUSOHOMEMPULECKUX (DYHKYULL.

10.

Ceoticmea ¢hynxyuu
Yy =COSX, u eéepagux

3uamo ceoticmsea ghynkyuu Y =COSX, ymems cmpoums

epagux ynxyuu, npumeHamos ceolicmea hyHKyuu
Y = COS X npu pewienuu ypasHeHul u HepageHCcms.

11.

Pewenue 3a0au na
HAXodHcOeHUs: n1ouaou
HOBEPXHOCIU YUTUHOPA

Pewamw 3a0auu na évruucienue niowaou 60Kosoul u
NOJHOU NOBEPXHOCMU YUTUHOPA.

12.

Ilonsmue konyca. ILnowaow
NO8epXHOCMU KOHYCA.

Brademv nowsmuamu: KOHUYECKas NOBEPXHOCMU, eé
obpaszyrowue, gepuuna, oce. M300pasxcams KoHyC u e2o
ceyeHusl NI0CKOCMbIO, NPOX0OAWell yepe3 0Chb
NIOCKOCMbIO, NePNneHOUKyIsapHou k ocu. OovsacHamo,
YUMo NPUHUMAEmcs 3a naowadb 6OKOBOU NOBEPXHOCTU
KoHyca. Beieooums gpopmyny 0ns eviyucienus O0Ko8oll
U NOJIHOU NOBEPXHOCMU KOHYCA.

13.

14.

15.

Ceoticmea ¢hynxyuu
y=SINX, u eéepagpux

3uamo ceoticmea gyuxyuu Y =SINX, ymems cmpoums
epaghux yHKyuu, NPUMEHAMb CEOUCMBA YYHKYUU
y= sinx npu peuleHuu ypasHeHull U HepageHcme
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16.

Cesoticmsa ¢pynkyuu 'y = tgx,
u eé epaghux

3nams ceoticmea ¢yukyuu 'y =tgx, ymems cmpoums eé
epaghux

17. I1nowaob nogepxnocmu Pewamu 3a0auu na évluucienue niowaou 60OKosolul u
18. KOHyca. YceuéHnHnulil KOHycC. noaHou nogepxnocmu koHyca. OovacHaAmb, Kakoe mejo
HA3b18AENCsl YCEUEHHBIM KOHYCcoM. Bvisooums gpopmyny
07151 8LIMUCTICHUS NIOWAOU OOKOBOIU U NOJIHOU
NOBEPXHOCU YCEUEHHO20 KOHYCA
19. Ceoticmea ¢pynxyuu 'y = tgx,, 3namu ceoticmea ¢hynkyuii 'y =tgX, Yy =Ctgx ymemo
20. u eé epagux CMpoums ux epapuxu, NPUMeHsIMb C80UCMEA PYHKYUL
npu peuienuy ypasHeHull U HepageHCms
21. Obpammuvie Braoemv nousmuem oopamuvix mpuconomempuyeckux
22. mpucoHOMempuiecKue @yHKYuULl, 3HAMb UX CEOUCMEA, YMeMb CIPOUMb 2PpAPUK
dynryuu
23. I1nowaos nosepxnocmu Pewamu 3a0auu Ha 8vluUCIeHUe NOBEPXHOCMU KOHYCA U
KOHYCA U YCeYEHH020 KOHYCA CeYEHHO20 KOHYCA
24. Coepa u wap. Bzaumnoe Dopmynuposams onpeoesnenue cghepuvl U wapa, ux
[pacnonoscenue cghepol u yenmpa, paouyca, ouamempa. Mccreoosams 83aumnoe
nirockocmu. Kacamenvnas [pacnonooicenue cghepol u nnockocmu. Popmynuposams
niocKocms K cghepe U 0OKA3b18AMb MEOPEMblL 0 COUCMEE U NPUHAKE
KacamenbHol NI0CKOCHIU.
25. Obpammuvie Braoemwv nonsamuem odpamuwix mpucoHomempuyecKux
MpucoOHOMempuiecKue @yHKYuULl, 3HAMb UX CEOUCMEA, YMeMb CIPOUMb 2pApuK
@yukyuu
26. Ypox o606wenus u
cucmemamu3ayu 3HaHUull
27. Iloozomoera k KOHMPONILHOU
\pabome
28. Koumponvnas paboma Ne 1
29. [Inowaos cghepwvi. Bzaummnoe ObvscHamb, YMO NPUHUMAEMCS 3 NA0WA0b Cqhepbl,
30. [pacnonoosicenue cghepol u Buvisooums ¢hopmyny 015 biuucienus nioujaou cgepoi.

npamou. Cehepa, énucannas 6
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YUTUHOPUYECKYIO
nogepxrnocmo. Cepepa,
BNUCAHHASL 8 KOHUYECKYIO

Uccnedosamsv 63aumnoe pacnonodicenue cepuvl u
NpAMOLL.
Obvacuams, Kakas cgepa Ha3vl8aemcs 6RUCAHHOU 8

NOBEPXHOCHID. YUTUHOPUHECKYIO (KOHUYECKYI0) NOBEPXHOCHIb
Il. IPOU3BOIHASA U EE 19
TEOMETPHYECKHI CMBIC.JI
31. Ilpoussoonas. Ilpeden 1 Dopmynuposams onpeoeenue npou3800HOU PYHKYUU 8
GyHryuu. MouKe, NOHUMAamb €€ hu3uUUecKull CMulCI
32. Henpepuvienocms pynxyuu 1 3name onpedenenue QynKyuu HenpepvleHOU 8 MouKe U
Ha unmepeaine. Ymems ulA61AMb HenpepvleHbie
@yHKyuu ¢ onopoli Ha onpedeneHue
33. Onpeodenenue npou3so0HoO. 1 Ymemv naxooums npouzsoomnsvie snemenmapHulx
Dopmynvl NPOU3BOOHBIX @yHKyul no onpeodeneHuro
9IeMEHMAPHBIX DYHKYUL
34. IIpoussoonas cmenennoi 1 Ymemo ucnonvzoeamo chopmynvi npouzeoonotl
ymryuu .
cmenennoii gpynkyuu Y = XP ona mo6020
delicmeumenbHo20 yucia p.
35. Ceuenus yunuHOpuyeckoll Uccneoosamsb 603M0d4CHbIE CeueHUs YUTUHOPUUECKOU U
36. nosepxnocmu. Ceyenust KOHUYecKou nosepxHocmu. Pewams 3a0auu.
KOHUYECKOU NOBEPXHOCU
37. IIpoussoonas cmenennoii 1 Ymemv ucnonvzoeamo ghopmynvi npouszeoonotl
38. pynryuu 1 . .
cmenennoti pynkyuti Y =X u y= (kX +b) P ons
1100020 OelicmeumenbHo20 Yucia Pu .
39. IIpasuna 1 3name npasuna oughghepenyuposanus cymmol,
40. oughpepenyuposanus. 1 npoU3BeOeHUs, HacmHoz2o. Y mems npumMeHams ux npu
|/[ughpepenyuposarue BbIYUCTEHUU NPOUZBOOHBIX
CyMMbl, NPOU36e0eHUs,
4ACMHO20
41. Teopemuueckuii 3a4ém
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42. Koumponvnas paboma Ne 2 1
43. Ilpouzeoonas cnooacrnoti 3uamv npasuna ouggepenyuposanus Cr1oHCHOU
@yHkyuu @YHKYUU U yMemb UCNOIb308AMb UX NPU BbIYUCTIEHUU
NPOU3BOOHDIX.
44, IIpoussoonasn 3name gopmyny 015 HAXOHCOEHUS NPOU3BOOHOU
NOKA3aMmenbHOU QyHKYUU NOKA3amenbHol pyuKyuu. Ymemo Haxooumso
NPOU3600HbBIE NOKA3AMENbHOU (YHKYUU.
45, IIpoussoonas 3name gpopmyny 01 HAXOHCOEHUS NPOU3BOOHOU
nocapugmuueckoi hyHKyuu noeapugpmuyeckol hyHkyuu. Ymemo Haxooums
nPoU3B00HbIE 102apUPMULECKOU PYHKYUU
46. IIpoussoonvie 3name gpopmynvl 0151 HAXOAHCOEHUSL NPOU3BOOHBIX
MPUSOHOMEMPULECKUX MpU2OHOMempu4eckux Gyukyui. Ymems naxooumso
@yHKyuil NPOU3600HbBLE MPULOHOMEMPULECKUX (DYHKYUU
OBBEMBI TEJ 16
47. Ilonsamue 06véma. O6vém 1 |O6wvacuamo kak usmepsromes 00bvEMbL mei,
48. NPAMOY20IbHO2O 1 |Ppopmyruposams ocrosHble ceolicmea 00bEMO8 U
napanienenuneoq. 8b1600UMb C UX NOMOWBIO POpMYTLY 00bEMA
NPAMOY20IbHO20 Napaieienuneod.
49. IIpoussoonvie Ymemo naxooums npouzsoomnsvie snemeHmapHulx
9NeMEHMAPHBIX PYHKYULL dyHryuil.
50. I'eomempuueckuii cmvica 3uamo eeomempuueckuii cmMvlcil NPOU3BOOHOLL.
npou3BoOHOU. ¥ 210801
K02¢hhuyuenm npsamoii
51. Ypaenenue kxacamenvnou x Ymemo cocmasnamo ypasnenue xacamenvHou K epaghuxy
epagpuxy gyHxkyuu. @yHKYUU 8 DaHHOU mouKe.
52. Pewenue 3a0au na memy: Ymemo pewwams 3a0auu na memy: «I eomempuuecxuil
«['eomempuueckuii cmvicn CMBICTI NPOU3BOOHOU»
NPOU3BOOHOU»
53. O6vém npamou npusmol 1  |3namv gpopmyny 06véma npamoii npusmel, ymems
54. 1 |npumensmo eé npu pewenuu 3a0au.
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95. Ypok 0606wenus u 1
cucmemMamu3ayuu 3HaHul
56. Koumponwvnasa paboma Ne 3 1
57. Ananuz konmpoabHo 1
[pabomul
I1l. IPUMEHEHHUE ITPOU3BOJHOM K 19
NCCJIEJOBAHUIO ® YHKIIUI
58. Bospacmanue u yovieanue 1 3namv docmamouHvle YCa08uUs 603PACMAHUS U
dynrxyuu VovIsanus pyHKYUU U YMemb UX NPUMEHAMb OJis
onpeoeneHus NPOMENCYMKO8 MOHOMOHHOCMU (PYHKYUU
59. O6vém yununopa 3name gopmyny 06véma yununopa, 0ovACHAMb eé
NPOUCX0dicOeHlUe, YMemb NPUMEHAMb hopMyry 0bvéma
YUIUHOPA NPU peteHuu 3a0ad.
60. O0véM HaKNOHHOU NPU3MbL 3namov opmyny 06véma HaKIOHHOU NPUMBL Oe3
6616004 U YMemb NPUMEHAMb e€ O/ peuleHUs 3a0a4.
61. Bospacmanue u yovisanue 1 3namv docmamounvie yCio8us 603pacmanuis u
dynryuu VObl8aHUsL PYHKYUU U YMemb UX NPUMEHAMb OIS
onpeoeneHus RPOMENCYMKO8 MOHOMOHHOCIU (QYHKYUIL
62. Ixempemymol QyHKYUU. 1 3namov onpedenenuss mouex IKCMpemyma QyHKYuu,
63. Heobxooumvie u 1 CMAYUOHAPHBIX U Kpumuyeckux. Biademv nonsimusimu
64. oocmamounbie Yciosus 1 HeoOX00UMbBIX U OOCAMOYHBIX YCIO0BUL IKCMpemMyma
aKCmpemyma. @yukyuu. Haxooums mouxku sxcmpemyma, sKcmpemym
dynkyuu.
65. 06vém nupamuowr’™. 3namov popmyny 06véma nupamuosl H6e3 6vl600a U
yMemb peuiams 3a0ayu Ha HAXoxicoeHue 00bémda
NUPAMUObL
66. 06vém xonyca™. 3namo opmyny o6véma KoHyca be3 vi600a U ymems
euams 3a0a4u Ha HaxoxcoeHue 00véma KouHyca.
67. Ilocmpoenue epaghuxos 1 Ymemo uccneoosams ceoiicmea gpynxyuu ¢ nomowbio
68. @ynxyuil. Cxema 1 obuetl cxemvl UCCIe008AHUSA PYHKYUIL.

uccnedosanus QyHKyuu,
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Memoo nocmpoenus epaguxa
yemuou (HeuemHoti)

GyHryuu

69. Haubonvuee u Haumenvuiee 1 Ymemv naxooums naubonvuiee u naumenvuiee 3HAUeHUs
70. 3HAYeHUss PyHKYuu 1 DYHKYUU C NOMOWBIO NPOUZBOOHOU
71. O06vém yceuéHHol nupamuovl, Bvisooums chopmynel 06véma yceuénnol nupamuosbt u
72. yceuénnoeo konyca 00véMa yceuéHH020 KOHYCa HA OCHO8e (OpMYIL
005EM08 NUPAMUOBL U KOHYCA U peuiamsv 3a0ayul.
73. IIpoussoonas emopozo 1 3Hamuv nonsmue 6mopoil nNPou300HOU U €€ huzuueckull
74, nops0Ka, 8bINYKIOCHb U 1 CMbICI. Y Memb npumensms 6mopyio npou3Bo0HyI0 0
75. MmouKu nepeauoa. 1 onpeoeneHus moyek nepeauba epaguxa GyHKyuu u
NPOMENCYMKOB BbINYKIOCHIU.
76. Ilocmpoenue epaghuxos 1 Ymems cmpoums epagurxu ¢ynuxyuii no pezyremamam
GyHryuil UCCNe008aHUsL e€ CBOUCMS.
77. 06vém wapa. O6vém Dopmynuposams u 00KA3bLIBAMb Meopemy 00 00véme
78. wWapoeozo cecmMeHma, wapa u ¢ eé noMowb1o 8b1600UNb POPMYIY NIOWAOU
wapoeozo Clos u wapo8oco cghepwvi. Bvisooums gpopmyny 06bEmos uwaposoco
cexmopa. Ilnowaow cgepul. cecMeHma u waposo2o cekmopa. Pewiamo 3adauu.
79. Ilocmpoenue epaguros 1 Ymemov cmpoums epaguru ¢hynxyuii no pezyromamam
80. @ynxyuii. Aneopumm 1 uccneoosanus eé ceoticms. Haxooums mouxku
HAX0HCOeHUs. HaubOIbULE20 U MUHUMYMA U MAKCUMYMA DYHKYUU, A MAKHCE 3HAYEHUs.
HAUMeHbUe20 3HaAYeHUll @YHKYUU 8 HUX U NPOMENHCYMKU MOHOMOHHOCTU C
@yuxyuu na ompeske [a;b] u NOMOWbIO NEPBOL NPOU3BOOHOU, A MOYKU nepeuda u
Ha unmepeae; NPAGUILO NPOMENCYMKU BbINYKILOCMU C NOMOWBIO 8MOPOU
HAX024COeHUst HaUbONbULE20 U npouseoonou. Haxooume acumnmomel epaguxa
HAUMeHbUe20 3HAYeHULL. @YHKYUU ¢ NOMOWBIO NOHAMUSL Npedend PYHKYUlU 6
mouke u Ha OeCKOHeYHOCMU.
81. Ypox o606wenus u 1
cucmemamu3ayuuy 3HaHull
82. Iloozomoska k KOoHmMpoabLHOU 1

abome
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83. Pewenue 3a0ay na Ymems pewsams 3a0auu na naxosicoenue 00Emo8
84. HaxooicoeHue 00bEMo8 MHO202PAHHUKO8 U MeJl 8PAUYeHUSL.
MHO202PAHHUKOG U meJl
8paujeHus
8b. Koumponvnas paboma Ne 4 1
86. Ananuz koHmpoabHoU 1
[pabomut
IV. HIHTET PAJI 14
87. Ilepsoobpasnas 1 Braoemv nousmuem nepsoobpasmoii, naxooumsw
88. 1 nepeoobpasHuvle 05l CMeneHHol u
MPULOHOMEMPUYECKUX DYHKYULL
89. Ypox ob6o6wenus u
cucmemMamu3ayuu 3HaHul
90. Koumponvnas paboma Ne 5
91. IIpasuna naxoocoenus 1 Braoemwv nonsmuem nep8ooobpasHoli u npUMeHams
92. nepeooopasHulx (mabauya 1 npasuia UHMe2pUpPoBarUsL 0Oisk HAXOHCOEHUS
nepeooOPA3HLIX) nepeo0OPA3HUBIX.
93. Kpusonuneiinas mpaneyus, 1 Obvsacuams nousamue KpUGOIUHEUHOU mpaneyuu.
94, Gopmyna evruucieHus 1 H3z00pascams KpugonuHnetinyro mpaneyuio. 3Hamo
NI0WAO0U KPUBOJIUHEUHOU nousimue onpeoeirénnozo unmezpana. Haxooumso
mpaneyuu. Mnmeepan. nIOWAOb KPUBOIUHEUHOU mpaneyuu 8 NPOCMetiuiux
CYUAsX.
BEKTOPLI B
INPOCTPAHCTBE
95. Tonamue sexmopa. Dopmynuposams onpedeieHue 6eKmopa, 2o OJIUHbL,
Pasencmeo eexmopos KOJLTUHEAPHBIX U PABHLIX 86eKmopos. [Ipusooums
npUMepbl eKMOPHLIX 8ETUUUH.
96. Cnoorcerue u eblyumarue O0vsCHAmMb, KAK 8600MCSL 0CUCMEUSL CILONCEHUS U

6EKMOpo6

BLIYUMAHUS BEKMOPOS, KAKUMU CEOUCEAMU OHU
obnaoarom. [Ipasuno mpeyeonvnuka. Ilpasuno

napajjieiocpamma
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97. Buviuucnenue unmeepanos 1 Braoemv nonsmuem onpedenénnozo unmeepana. 3nameo
(hopmyna Horomona- dopmyny Horomona-Jleiitbnuya, ymemo eé npumensmo
Jletibnuya) npU 8bINOJIHEHUU YNPAXCHEHUL.

98. Buviuucnenue nnowaoeii 1 Ymemo sviasnamo ghueypoi, oepanuuennvie OaHHbIMU

99. Gueyp c nomowvio 1 JUHUAMU U HAXOOUMb UX Naowaou. Buieooumo

100. unmezpanos Buluucnenue 1 UHMESPATbHYIO0 POPMYTY BbIUUCTIEHUS 00BEMOE mell U
00bEMO6 mesi ¢ NOMOUbIO 00KaA3b18aMb C €€ NOMOWbI0 meopemvl 00 00vEMe
unmezpana HAKJIOHHOU NPU3MbL, NUPAMUObL, KOHYCA.

101. Cymma HecKonbKux 1 |Ob6wacuame, kak 6600UmMcs onepayusi CiodceHue
8eKmMopo8. Y mHooiceHue HEeCKONbKUX 8EKIMOPO8 U YMHOMCEHUE 8eKMOPA HA YUCTO.
8EKMopa Ha YUCo. IIpasuno mnocoyzonvnuka. Pewiams 3a0ayu.

102. Komnnanapuvie gexmopei. 1  |3uamoe onpedenenue KOMNIAHAPHBIX BEKMOPOS.
IIpasuno napannenenuneoa Dopmynuposams u 00KA3b18AMb YMBEEPHCOEHUE O

npuUsHaKe KOMHIAHAPHOCIU MPEX 86eKmMopos. Brademnw
npasuUIOM napaienenuneod.

103. Ipumenenue unmeepanos 1 O0BACHAMb B03MOIHCHOCIIU NPUMEHEHUS. UHME2SPAI08
0151 peuterus pusuyecKux npu peutenuy guzuieckux 3aoay (Hanpumep, Ha
3a0au osudiceHue)

104. Ypoku 060b6wenus u 1
cucmemamu3ayuy 3HaHUll

105. Konumponvnasa paboma Ne 6 1

106. Ananuz KonmpoabHou 1
pabomol

107. Pasznooicenue sexmopa no 1 |@opmyruposamsv u doxkazvieams meopemy o
Mpém HeKOMNIAHAPHBIM pasznodcenuu 11006020 6eKmMopa no mpém OaHHbIM
8EKMOpPaM. HEeKOMNIAHAPHBIM 8ekmopam. Pewamsb 3a0auu.

108. Ilpumenenue 6ekmopoé npu 1
\pewenuu 3a0a4

V. KOMBUHATOPHKA. 12 METOA KOOPAUHAT B 14
IMPOCTPAHCTBE.
JABUXKXEHMUNSL.
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1009. IIpasuno npouseedeHusl. 1 3name komOuHamopHoe npasuo npouzeedeHus OJis
110. 1 nooCcuéma Koauuecmea pa3iuiHulx COeOUHeHUll.
111. Ilepecmanosxu 1 Dopmynuposams onpeoesieHue nepecmarHosox us N
112. 1 97leMeHmos. 3Hamv Gopmyny OJisi HAXOAHCOEHUS YUCTA
nepecmano8ox uz N s1eMenmos u ymems npUMeHsAmy eé
npu peuienuuy 3a0au.
113. IIpsimoyeonvHas cucmema Obvacuams Kak 6600UMCsL NPAMOY20IbHAS CUCTEMA
114. KOOPOUHAM 6 NPOCMPAHCMEe. KOOPOUHAM 8 NPOCMPAHCIEE, KAK ONPeQesiomcsl
Koopounamoi sexmopa KOOPOUHAMbL MOYKU U 8EKMOPA.
115. Pasmewenus be3 1 Braoemv nonsamuem pazmewenus uz Mm anemenmos no n.
116. nosmopenuu 1 3namo popmyny 0na eviuucienus A - uucia
pazmewenuii uz M snemenmos no N, ymens nNpUMeHsIMb
eé npu peweHuu 3a0au.
117. Couemanus 6e3 nogmoperuii 1 Braoemv nousmuem couemanusamu 6e3 noemopeHuti u3
118. u ux ceoticmea. bunom 1 m 271eMeHmo8 no n. 3Hams opmyny OJist bIMUCTEHUS
Hoiomona. Cp - YUCIA BCEBO3MOIICHBIX COUEMANULL U3 M
9IEMEHMO8 No N, yMemv NPUMEHAMb €€ Npu peueHuu
3a0au. 3name popmyny bunoma Hetomona.
1109. Cesa3b meancoy Dopmynuposams u 00KA3b18AMb YMEEPHCOEHUS O
120. KOOpOUHAMAMU 8eKMOPO8 U KOOPOUHAMAX CYMMbl U PAZHOCMU 08YX BEKIMOPO8, O
KOOPOUHAMAMU MOYEK. KOOPOUHAMAX NPOU38E0eHUs BeKMOPA HA YUCTO, O
IIpocmetiwue 3a0ayu 6 KoopouHamax eekmopa. Bvieooums gpopmyny ons
Koopounamax. YpasHenue HAX024COeHUsL KOOPOUHAM CepeOuHbl OmpesKa, OUHbl
cghepoi. BEKMOPA, PACCMOAHUSA MEHCOY O8YMsL MOUKAMU.
Buvisooums ypasnenue cghepvl 0anHo2o paduyca ¢
YeHmpom 8 OAHHOU MouUKe.
121. Couemanus u buHomMuaIbHLLE 1 Ymemo pacxknaovieams cmenensv bunoma no gpopmyne

K02 huyuenmul

Hviomona npu naxoxcoenuu OUHOMUANbHBIX
K03 puyuenmos c nomowgpro mpeyzonvruuxa Ilackans.
IIpumensamo nonyyeHHvle 3HAHUAL NPU PEUUEHUU 3A0aY.
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122. Ypox 0606wenus u 1
cucCmemMamu3ayuu 3HaHul
123. Koumponwvnasa paboma Ne 7 1
124, AHanuz KOHmMpoabHOU 1
pabomol
125. Yeon meancoy eekmopamu. ObvscHAmMb, KaKk onpeoensemcs y20jl Me#coy
126. CkanapHoe npouseedeHnue sexmopamu, popmyruposams onpeoeneHue CKausipHo2o
8EKMOPO8 npou3seoeHUsi 6eKmopos, (popmyauposams u
00Ka3b18aMb YMBEPHCOCHUSL O €20 CBOUCMBAX.
Ipumensimv npu pewieHuu 3a0au.
V1. 9JIEMEHTBI TEOPUN 12
BEPOSITHOCTEM
127. Cobvimus. Buowi coovimuil. 1 Braoemv nowsmusamu cuyuatinolx, 0ocmosepuvix u
Kombunayuu cobvimuil. HeBO3MOJICHBIX COOLIMULL, HECOBMECMHBIX COObIMULL,
IIpomueononosicHvle NEMEHMAPHBIX COObIMUL. YMemb HaxoO0ums cymmy u
cobbimus. npoussedenue coovimuil. [lonumams umo maxoe
cobvimue nPoMuUBONOLOHNCHOE OAHHOM).
128. Beposmnocmuv cobvimus. 1 3namu Knaccuueckoe onpedeneHue 6epPoOIMHOCIU
129. Onvim ¢ pasHo803MONCHBIMU 1 CcOObIMUsL U yMemb NPUMEHAMb €20 NPU PEUeHUU 3a0ay
ucxooamu. Knaccuueckoe
onpeodeneHue 6eposimHOCmu
cobvimus
130. Cnoorcenue gepossmuocmet 1 3name meopemy o cymme 08yx HeCOBMeCMHbIX
cobvimuil, credcmaue U3 Heé u meopemy o
BEPOSAMHOCIU CYMMbL 08YX NPOU3BOTILHBIX COOLIMULI.
131. Buiyucnenue yenoe mesxrcoy Ob6vsacHamb, KaK GblYUCIUMY Y20l MENCOY 08YMs
132. NPAMBIMU U NIOCKOCMAMU NPAMBIMU U Y20 MENHCOY NPAMOLL U NIOCKOCMBIO C
HOMOWDBIO CKANAPHO20 NPOU3BEOEHUsI BEKIOPOS.
133. Croorcenue gepossmuocmet 1 Ymemov npumenamo meopemul o croxcenuu
8EPOSIMHOCMEN NPU peuleHun 3a0ay.
134. 1
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135. He3zasucumvle cobbimus. 1 Braoemv nonsmuem neszagucumocmu 08yx coovlmuil.
Ymnooicenue seposmunocmeii Haxooums eeposmuocms coemecmnozo nacmynieHus
He3a8UCUMbIX COObIMUL NPU peuenuy 3a0ay.
136. Cmamucmuuyeckas 1 3Hamwb onpedenenue OMHOCUMENbHOU YACHOMbL
8ePOSIMHOCMb CcoObIMUSL U CINAMUCTNIUYECKOU 8ePOIMHOCHIU.
137. Ypasnenue nnockocmu Bvleooums ypasnenue niockocmu, npoxoosiyell yepes
138. OaHHYI0 MOYKY, NePNEeHOUKYISAPHO OAHHOMY BEKMOpP) .
3uamo ghopmyny u ymems naxooums paccmosHue om
moyku 0o niockocmu. [Ipumensims 3Hanus 0 6eKMopax
K PeUeHUI0 2eoMempuiecKux 3a0ay.
1309. Cmamucmuueckast 1 Pewamo 3a0auu na naxosrcoenue cmamucmuueckou
8ePOSIMHOCMb 8EPOSIMHOCIL.
140. Ypox 0606wenus u 1
cucmemamu3ayuy 3SHaHUul
141. Konmponvnasa paboma Ne 8 1
142. Ananuz KOHMpOALHOU 1
\pabomul
143. [[enmpanvras cummempus. Ymemo 006vacuams, umo maxoe omoopadsicenue
Ocesas cummempus. NPOCMPaHcmea Ha cebs U 8 KaKoM Ciyuae OHO
144. 3epranvhas cummempus. Hazvieaemcs 0sudicenuem npocmparncmea. OovsacHAmb,
Hapaﬂﬂeﬂbybzzj nepemroc. unio maxKkoe YeHmpajilbHras CUMMEmMpPUsl, ocesasl
cumMmMempusi, 3epKailbHas CUMMEmMPUs U NapanilelbHbll
nepenoc. O60cHo8b16aMb, YMO MU OMOOPAANCEHUS
NPOCMPAHCMBA HA cebsl ABNAIOMCSL OBUNCEHUSMU.
VII. CTATUCTUKA 10
145, Cryuaunvle senudumbl 1 3name nowsamue cayuatHoOu GeruyUHbl, NPEOCmAasIAmy
146. 1 pacnpedenenue  3HaueHull  OUCKPEMHOU  CIVHAUHOU

BeUYUHBL 8 8UOe yacmomuou maoauysl. Ilpedcmasnsime
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[pacnpedenenue 3HaueHull HENPepuLIBHOU  CYYAUHOU
BENIUYUHDL 8 8UOE YACMOMHOU MADIUYbL U 2UCTOSPAMMDbI.
3namo noHAmMuUe 2eHepanbHOl  COBOKYNHOCMU U
8b100pKU, oemoncmpayus npumepoe
[penpeseHmamugubix  8bl00pPOK  3HAYEHUU  CYYAUHOU

8eUYUNBI

147. Llenmpanvhvie menoenyuu 1 3name ocHo6Hble yeHmpanbHble MeHOeHYUU: Mooy,

148. 1 MeouaHy, cpeouee. Ymemv HAX00UMb YEHMPATLbHbIE
meHOeHYyUU Y4eOHbIX 8blOOPOK.

149, [Ipeobpazosanue nodoodus 1 Obvscuams, ymo maxkoe YeHmpaibHoe noodoodue
(comomemust) u npeobpazosanue nodooUsl, KaxK ¢
HOMOWbIO NPeobpazosanusi NOO0OUS 8600UMCS
noHsamue no00OHbIX hucyp 8 nPocmparHcmae,
NPUMEHAMb 0BUNCEHUs. U NPeobpa308anus no0oOUs npu
pewenuu ceomempuyeckux 3adau.

150. Konmponvnas paboma Ne 9 1

151, Mepuwl pazobpoca 1 Hmemso npeocmasieHue 0  MamemMamuyeckKom

152. 1 odrcudanuu. Beruucnamo mamemamuueckoe oxcudarue

153. 1 CAYYAUHOU BETUYUHbL C KOHEYHbIM YUCAOM 3HAYEHUU.
3Hamv ocHo8HbIE Mepbl pazdpoca 3HAYeHUll CIYYAUHOU
BEIUYUMBI:  PA3MAX, OMKIOHEHUe Om  CpeoHe2o,
oucnepcuro. Haxooums mepvl pazbpoca cryuatiHou
BeUYUNBL C HEOOILUUM YUCTOM PAZTUYHBIX €€ 3HAYEHUL

154. Ypox o606wenus u 1

cucmemamu3ayu 3HaHull
3AKJTIOYUTEJIbBHOE 18
IMOBTOPEHUE
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I'EOMETPUMU 11PU

HNOATI'OTOBKE K
UTOrOBOM
ATTECTALUHA 11O
MATEMATHKE.
155. |19.03 Pewenue 3a0ay no meme: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
156. |20.03 «ununop, eco snemenmol. (npoghunvusiii yposens) o yunrunopax. Bradems
[Inowaow nogepxnocmu npuémamu peuwlenust 3a0ay Ha 00KA3AmMenbLCmeo U
YUTUHOPAY sviuucnenue muna 14 uz JJEMO EI'D o yununopax.
157. |23.03 Koumponvnas paboma Nel() 1
158. |24.03 AHnanuz KOHmpoabHOU 1
[pabomot
VIII. 3AK/IIOYUTEJIBHOE 30
MNMOBTOPEHUE KYPCA AJITEGPBI N
HAUYAJI AHAJIM3A ITPU TOATI'OTOBKE
K AITOIOBOM ATTECTAIIUH 11O
MATEMATHKE
159. Pewenue npocmeuiwiux Ymems pewams npocmeiiwiue nepaserncmea .
JIUHEUNbIX, KBAOPAMHbIX,
UPPAYUOHATbHDIX,
NOKA3AMeNbHbIX U
nocapugmuieckux
HepaseHcma
160. Pewenue nepasencme 1 Brademv npuémamu pewenus 3aoay muna 15 uz JJEMO

HOBLIUEHHO20 YPOBHSL
CLOACHOCMU (K8AOPAMHDLX,
NOKA3AMeIbHbIX,
UPPAYUOHATBHDIX,
ocapugmuieckux)

EI'D npu pewenuu k6aopammuvix, nOKA3amenbHbuIX U
NI02apupmMuyecKux Hepagencme, a mak dHce cucmem
HepageHcma.
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161. Pewenue 3a0au no meme: 1 |Vmems pewams 3a0anus muna 8 uz JJEMO EI'D

162. «Komnyc, eco snemenmei. 1 |(mpogunvusiii yposens) o konycax. Brademwv npuémamu
[1nowaos nosepxnocmu pewienus 3a0ay Ha 00KA3aMenNbCME0 U GbIYUCTIEHUE
KOHyca» muna 14 uz J[EMO EI'D o kouycax.
163. Pewenue nepasencme 1 Braoemv npuémamu pewenus 3a0ay muna 15 uz JEMO
NOBLIUEHHO20 YPOBHS ET'D npu pewienuu k6a0pamuulx, NOKA3AMENbHLIX U
CILOACHOCMU (K8AOPAMHDIX, l02apughmuyeckux HepaseHcms, a makKadce cucmem
NOKA3amebHbIX, Hepagencma.
UPPAYUOHATbHDIX,
10eapugmuieckux)
164. Pewenue cucmem 1

HepaseHCcma NoBblUEHHO20
VpoeHs crosichocmu
(keaopammuix,
NOKA3AMeNbHbIX,
UPPAYUOHATILHBIX,
10eapupmuueckux)

165. Yumamo epaguxu 1 Ymemo pewsams 3a0anus muna 2 uz JEMO EI'3,
3asucumocmel, BbINONIHAMb 3A0AHUSA HA YMeHue 2pAuKos
uUHmMepnpemuposamy 3asucumocmeil.

uHgopmayuro,
npeocmagieHHyIo Ha HUX,
oenamv 6616006l

166. Hnmepnpemuposamo 1 Ymemo pewamo 3a0anus muna 2 uz J[EMO EI3,
ungopmayuro, BbINOIHAMY 3A0AHUS HA YMeEHUe OUASDAMM.
NPeoCmasieHHyo Ha
ouazpammax u oenamo
6616000l

167. Pewenue 3a0ay no meme: 1 |Vmems pewams 3a0anuss muna 8 uz JJEMO EI'D

168. «Cepepa u wap, ux 1 |(mpogunshoiii yposens) o cghepax u wapax. Brademw
nPUEéMamu peuenust 3a0ay Ha OOKA3amenbCmeo u
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anemenmul. Ilnowaos cghepuol
U 00vEM wapay

sviuucienue muna 14 us JJEMO EI'D o cghepax u
wapax.

169. ['eomempuueckuu u Ymemo pewamo 3a0anus muna 7 uz J[EMO EI3,
170. @uzuueckuti cmuvlca 8LINOIHAMY 3a0aHus Ha memy: «llpouzeoonas, eé
171. npoU3B00HOU 2eomempudeckull U uzuLecKuil CMulCL.
IIpumenenue npouz800HOU K
UCcnedo8anur0 QyHKYuLl.
172. Koumponvnas paboma Nel 1, Konmponvnas paboma Nel |,
173. cocmosawas u3 3a0aHull cocmosawas u3 3a0aHull
1,2,5,7,8,9,10, 11, 12,13, 14 1,2,5,7,8,9,10, 11, 12,13, 14
uls uls
174, Ananuz KOHMpoLbHOU
[pabomuol
175. AHnanuz koHmpoavHou
abomol
176. Pewenue 3a0au na Ymemo pewamo 3a0anusa muna 1 u 11 uz [EMO EI'D
ogudicenue, COBMeCmHoe (npodhunbhblll yposens) Ha O8UNCEHUE U
osudcenue. NPOU3800UMENLHOCHb
177. Pewenue 3a0au na
osuoicenue. /leudicenue
NPOMANCEHHBIX MeE.
|/[6usicenue no sode. CpeoHsis
CKOPOCMb.
178. 3aoavu na
nPOU3800UMENLHOCHIb
179. Pewenue 3a0ay Ha memy Ymems pewwams 3a0anus muna 8 uz JJ[EMO EI'D
180. «Ilnowaowv nosepxnocmu (npoghunbrwill Yposers) 0 NOBEPXHOCMAX U 00BEMAX
npusmvl. O6vbEM npusMbl. » npUMbl
181. Pewenue 3a0au na memy: Ymems pewwams 3a0anus muna 4 uz JEMO EI'D na
182. «llonamue éepossmnocmu. npuMeHeHue Memo008 8blYUCIeHUs 6ePOAMHOCTU

[Ipakxmuueckue 3a0auu Ha

cobbimuil
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BbIYUCTEHUE BEPOSAMHOCTEU.
[Ipocmetiwue npasuna u
@opmynel 8biuucIeHUE
8epOSIMHOCME »

183. Pewenue 3aoau na 1 Ymemo pewamo 3a0anus muna 1, 11 uz JJEMO EI'D

184. NPOYEHMbl C IKOHOMUYECKUM 1 (npoghunvusill yposens) Ha npoyenmol. Biadems
cooepaicanuem NPUEMamMu peuteHus 3a0ay ¢ IKOHOMUYECKUM

cooeporcanuem muna 17 uz JJEMO EID.

185. Pewenue 3a0au na memy Ymemo pewwams 3a0anus muna 8 uz JEMO EI'D

«O06vEM YUNUHOPA u Konyca» (npodunvhwiil yposels) 06 00bEMAX YUTUHOPA U
KOHYCA.

186. Pewenue 3a0au na 1 Ymemo pewamo 3a0anus muna 1, 11 uz JJEMO EI'D
NPOYEHMbl ¢ IKOHOMUYECKUM (npoghunvusill yposens) Ha npoyenmsl. Biadems
cooepacanuem NPUEMaAMU peuteHus 3a0ay ¢ IKOHOMUYECKUM

cooepocanuem muna 17 uz JJEMO EID.

187. Memoowl peutenus 3a0au ¢ 1 Ymemo pewamo 3a0anus muna 5 uz J[EMO EI'D

188. napamempamu 1 (npoghunibHblll yposeHsb) Ha peulenue YPAGHEeHUIl.

189. (ananumuyeckutl, 1 Brademwv npuémamu pewenus 3a0ay c napamempamu
epagpuueckuii). Ypasuenus: muna 3aoanuii 18 uz JJEMO EI'D nypasuenus,
Keaopammvie, codeparcawyue napamempeoi.

UppayuoHaibHoie,
noKazameinbHble,
n0eapugmuyeckue,
mMpusoOHOMempuiecKue.

190. Pewenue 3a0ay Ha memy Ymems pewwams 3a0anus muna 6 u 8 uz JEMO EI'D

191. «Hsmenenue niowaou u (npohunbhbill ypogens) 00 usMeHeHue niIowaou u

0bvema qbueyg) bl npu 00véMa Puzypvl npu uzMeHeHuU eé pazmepos
U3MeHeHUU e€ pa3mepos. »

192. Memoouwl pewenus 3adau ¢ 1 Brademv npuémamu pewienus 3a0ay ¢ napamempamu

193. napamempamu 1 muna 3adanui 18 uz J[EMO EI'D nepasencmsa,
(ananumuyueckuil, codeparcawyue napamempeol.
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epaguueckuii).
Hepasencmesa: xeadpammuule,
, HOKa3zameJibHule,
nocapugpmuueckue.
194, Pewenue 3a0au na 1 Braoemv npuémamu pewienus 3a0ay Ha 0eumMocmo
195. denumocms. 3aoau ¢ 1 muna 3adanuti 19 uz J[EMO EI'D.
YenouUCIeHHbIMU
Heu36eCmHbIMU.
196. Pewenue 3a0au no 1 |Vmems pewwams 3a0anus muna 3 u 6 uz JEMO EI'D
197. NIIAHUMEMPUY HA MeMbl. 1 |(mpogunvHulil yposenv), 8radems NPUEMam peueHus.
«['eomempus na knemuamotl 3a0a4 Ha 00KA3aMenbCmeo U bluucieHue muna 16 us
oymazey, « Tpeyeonvnuky, /IEMO EI'D o napannenenuneoax, Kyoe.
«Ilapannenocpammy,
«IIpamoyzonvrux, xeaopam,
pomby, « Tpaneyusy,
«OKPYIHCHOCMb U KDPY2),
«Bnucanuvie u onucannvle
OKDYHCHOCTU. »
198. Pewenue 3a0au paznvix 1 Ymemo pewwamo 3a0anun 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11,
199. munos 1 12, naoemo npuémamu pewtenuti 3a0anuil 13, 14, 15,
200. 1 16,17, 18u 19
201, HUmocosas konmponvHas 1 Umozcosas konmponvHas
202. [paboma, cocmasnennas usz [paboma, cocmaenennas uz 1
3adanui muna 1, 2, 3, 4, 5, 6, sadanuu muna 1, 2, 3, 4, 5, 6,
7,8,9,10, 11,12, 13, 14, 15 7,8,9,10, 11, 12, 13, 14, 15
ulb6 ulé6
203. AHanuz KOHMpoabHOU 1
[pabomol
204. [lo0seoenue umoz20s. 1
204 yaca 136 u 68 u
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Jlurepartypa

Amumos II.A., Konsrun F0.M., Tkauésa M.B., [llabyaun M.U. u ap. Matemaruka: anredpa
Y Hayajlla MaTeMaTHYeCKOro aHaju3a, reomMeTpus. AnreOpa M Hayajga MaTeMaTH4YecKOro

ananmu3a. YueOnuk. 10-11 kmaccel. ba3zoBsiii u yrioy6iennsiii yposau / — M.: TIpocBerienue,
2018.

[Ma6ynun M.U., TkauéBa M.B.,dEnoposa H.E. u ap. Anrebpa u Hadaga MaTeMaTHYECKOTO
ananu3a. Jlumaktudeckue Mmarepuansl. 10 kiace. YTiryOsn€HHBINA ypOBEHbD.

Tkauésa M.B., ®&énoposa H.E. Anre6pa 1 Hayasia MaTeMaTHYECKOT0 aHaIu3a. TeMaTH4ecKkue
tecThl. 10 kmacc. ba3oBblii 1 yriyOaEHHBIN YPOBEHB.

®énopoa H.E., Tkauésa M.B., Anrebpa W Hayaja MaTeMaTHYECKOTO aHaIM3a.
Metoauueckue pekomenaauuu. 10 knace.

[Ma6ynun M.U., Tkauésa M.B.,dénoposa H.E. u ap. Anre6pa u Havana MaTeMaTHYECKOTO
ananu3a. [lunakruueckue marepuansl. 11 kinace. YrinyOnaéHHBIN ypOBEHB.

TkauéBa M.B., AnreOpa W Havaja MaTeMaTHYECKOTO aHayM3a. TeMarhdeckue TecThl. 10
kJ1acc. ba3oBbliii U yriryOJIEHHBIN ypPOBEHb.

®dénopoa H.E., TkauéBa M.B., Anrebpa W Hayaja MaTeMaTHYECKOTO aHaIM3a.
Metoauueckue pekomenaauuu. 11 kmace.

JI.C. AranacsH, B.®. byry3oB, C.b. KonomieB u ap. MartemaTuka: anrebpa ¥ Haudaia
MaTeMaTUYecKoro axanusza, reomerpus. ['eomerpusa. 10-11 xnacesl. (ba3oBbiii u
yriryosnenHbiit ypoun) /. — M.: TIpocsemenue, 2018.

I'mazkoB 10.A., IOguna W.M. T'eomerpus. PaGouas Tterpamp. 11 kmacc. baszoBelii u
npOoGMIBLHBINA YPOBHHU.

I'maszkoB FO.A., FOmuna W.HU., Byry3oB B.®. I'eomerpusa. Pabouas terpamp. 10 kiacc.
bazoBeii 1 mpoUIBHEII YPOBHH.

3uB B.I'. 'eomerpus. dunaktuueckue marepuainsl. 10 kmacc. ba3oBblif U mpoduibHbIN
YPOBHH.

3uB B.I. I'eomerpus. [Aunaktuueckue matepuansl. 11 kmacc. ba3oBblif u mpouibHbINH
YPOBHH.

JIutBunenko B.H., baryruna O.A. I'eomerpust. ['otoBumces xk EI'D. 10 knacc.

JIutBunenko B.H., batyruna O.A. I'eometpus. 'otoBumes k EI'D. 11 knace.

Caaksn C.M., byry3oB B.®. 13yuenue reomerpuu B 10-11 xnaccax.

BypmuctpoBa T.A. AnreOpa M Hadana mMaTemMaTHueckoro aHanusza. COOpHUK NPUMEPHBIX
pabounx mporpamm. 10-11 kmaccel: yue0. mocoOue s oO0IieoOpa3oBaT. OpraHH3aIHil:
0a30BbIii U Yray0Jl. ypOBHHU.

Bbypmuctposa T.A. I'eomerpus. CO0pHMK ImpHUMEpHBIX pabounx mporpamm. 10-11 kmaccsr:
yueb. mocobue 1 o0ieobpa3oBart. opraHu3aluii: 6a3oBblif U yriy0il. ypOBHH.

Smenko M.B., lllecrakos C.A. S caam EI'D! Kypc camonoarorosku. TexHONOrus peleHus
3amaHuil. YueOHoe mocobue s oOueoOpa3oBaTenbHbIX opranuzauuid. [IpoduibHbii
ypoBeHb. B Tpéx wacTsax: «Anrebpay, «Anrebpa u Hadasia aHamu3a» u «l eoMeTpus».

82



COI''TACOBAHO

[IpoTokon 3acenanus
METOIUYECKOI0 00bEAUHECHHMS
yuuTesnend MmaremaTtuku Ne |
oT 20 roma

HOANHCH pykoBoauTenst MO O.N.0.

COT'JTACOBAHO

3amectuTtenb Aupekropa no YBP

MOJITUCH

20

®.11.0.
rojaa
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