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MyHuymnanbHoe 604KeTHOe 06w eobpa3oBaTelbHOE yUpexaeHune
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PABOYAA MPOrPAMMA
Mo wmaTtemaTuke
(yKasaTb y4eOHbIVi npegmeT, Kypc)

YpoBeHb 06pasoBaHusa (Knacc) cpegHee obuiee o6pasosaHme 10-11 knacc
(HayanbHOe obuiee, OCHOBHOe 06ulee 06pa3oBaHMe C yKasaHMEM KJacCcoB)

Konunuectso yacos 408

pynna yuuTenein, paspaboTuynmkoB paboyeil nporpammbl: 3axapoBa Jllogmuna AHATO/NbEBHA,
yuntenb martematukyn MBOY COLU Ne5, Boromaueropa AHXenuka BanepbeBHa, yuuTenb
matematnkn MBOY COLU Ne5

Mporpamma paspabotaHa B cooTBeTcTBUM ¢ PITOC COO

C YYETOM NpPMMeEpPHOI OCHOBHOW 06pa3oBaTe/bHOM NporpaMmbl cpegHero obuwero obpasoBaHua
M nporpamMmmbl cpefHero obuero o6pasoBaHus

- Anrebpa n Hayana maTemaTumyeckoro aHanusa 10-11 knaccel aBTopbl: LLU.A. Annmos, KO.M.
KonsruH. M.B. TkauéBa, H.E. ®énoposa. M./. LWLabyHUH

(Anrebpa n Havana matemaTmyeckoro aHanmsa. C6opHMK paboumx nporpamm. 10-11 Knacchl.
®roC/coct. T.A. bypmucrtpoa - M.: MNpoceeuieHune, 2018.

c yyetom YMK Anrebpa u Hayana matematmyeckoro aHanusza 10 - 11 kn. (6a30Bblil ©
yrny6neHHblii yposHu) L.A. Anumos. KonarmH HKO. M., TkaueBa M. B., ®emopoBa H. E.,
Wa6byHuH M. W. - M.: MpoceeweHune, 2020 - leometpus 10-11  knaccbl  asTopbl: J1.C.
AtaHacaH wu gp. (FTeometpuda. C60pHMK pabounx nporpamm. 10-11 knaccel. ®FOC/coct. T.A.
bypmuctposa - M.: lNpocseweHune, 2020,

c yuetom YMK TleomeTpus 10 kn. 6a30Bblii 1 yrny6/eHHbIn ypoBHM) ATaHacsaH 1. C., ByTy3oB
B. ®., Kagomues C. b. - M.: lNpocseweHune. 2020



IHosicHUTEeNLHAA 3AIHCKA

Pabouast mporpamma no yuebnomy mpeamery «Matemaruka» 10-11 kmacchl coctaBieHa Ha

OCHOBE:!

— @epmepabHOTO  TOCYNAPCTBEHHOrO  00pa3oBATENbHOrO CTaHAApTAa CpegHero oOIero
obpa3oBanus (yTB. mpukazoM MuHnuctepcTsa odpaszoBanus u Hayku P® ot 17 mas 2012 r.
N413);

— KonHuenumu pa3BuTHs MaTeMaTH4ecKoro oOpasosanusi B Poccuiickoii Denepaunu (yTB.
Pacnopsikenuem Ipasurensctea PO ot 24 nexadps 2013 r. Ne 2506-p);

— TMpPUMEpPHOH OCHOBHOW 00pa3oBaTeNbHON NPOrpaMMel cpenHero oomero oOpa3oBaHUS
(mporoxon ot 28 utons 2016 roga Ne 2/16-3);

— VYMK: MaremaTuka: anreOpa U Havaja MaTeMaTHYECKOrO aHaiu3a, reoMerpus. Anredpa u
Hauaja MateMathdeckoro aHamusa. YueOHmk. 10-11 kmaccel. ba3oBbelil u yrimyOneHHBIN
yposnau / IT.A. Anmumos, FO .M. Komsirun, M.B. Tkauésa u np. — M.: Ilpocsemienue, 2018.

— VYMK: Maremaruka: anreOpa 1 Hauana MaTeMaTHYECKOTO aHaJM3a, TeoMeTpus. I eomerpus.
10-11 xnaccel. (baszoBbiii u yrnybnenssiit yposuu) / JL.C. AranacsH, B.®@. byrysos, C.b.
Kanomues u np. — M.: IIpocsemenue, 2018.

Hacrosimas mporpamma coctaBiieHa Ha 6 4acoB B Heneno, 3a ABa roga obydenus 408
9YacoB, B COOTBETCTBUHM C Y4eOHBIM IJIAHOM INKOJIBI M SIBJIAETCSl MPOTPaMMOM yriryOJeHHOTo
YPOBHS OOyUEHUSI.

IIporpamma  cooTBeTCTBYyeT  NOJOKeHUsM  DenepalbHOrO  roOCyAapCTBEHHOIO
00pa3oBaTeNIbHOTO CTaHAApPTa CpeaHero odiero oOpa3oBaHUs, B TOM 4HCHE TpeOOBAHUSM K
pe3yJibTaTaM OCBOCHMsI OCHOBHOHM 0O0pa3oBaTeNbHOH NpOrpaMMbl, (GyHIAMEHTAJIBHOMY SIIPY
comep:kaHusi obmero oOpasoBanus, IlpumepHoil mporpamme mo Marematuke. lIporpamma
OTpa’kaeT wuAen W ToJokeHHs KOHIeNnuWu pasBUTHUS MaTeMaTHUecKoro o0pa3oBaHus,
IIporpammel (opMHpOBaHUSl YHUBEpCAJIbHBIX y4eOHbIXx aeficTBuil (VVY]l), cocTaBisrommx
OCHOBY JUIsI CAMOPAa3BUTHS M HENPEPBIBHOIO OOpa3OBaHMs, BBIPAOOTKM KOMMYHHKATHBHBIX
Ka4eCTB, LEJOCTHOCTH OOIIEKYJIbTYpHOrO, JHUYHOCTHOIO M TIO3HABATENIbHOTO  Pa3BUTHUS
yydaluxcsl.

Pabouast mporpaMma COTJIaCHO KOHIEMLUH Pa3BUTHS MaTEMaTHUECKOro oOpa3oBaHUs
Poccuiickoin @enepauyu NpeanosaraeT peleHue CaeAyINuX 3a0a4.

® IPEIOCTABUTh  KAKAOMY OOydaromemycsi BO3MOXKHOCTb  JOCTIDKEHHS]  YPOBHS
MaTeMaTUYECKUX 3HAHUM, HeOOXOMUMBIX AJISl JaJIbHEHIIeH YCIeTHOM KU3H! B OOIIECTBE;

e obecrneunTh KOKAOro  OOydYaromerocss  pa3BUBAIOIIEH  WHTEJUIEKTYaJIbHOM
NEeSTeNIbHOCTbI0 Ha JOCTYITHOM YPOBHE, MCHOJB3ysl MPUCYLIYI0O MaTeMaTUKe KpacoTy U
YBJIEKaTENIbHOCTD;

e obecrieunTs HEOOXOUMOE CTPaHe YHCIIO BBITYCKHHUKOB, MaTéMaTH4YeCcKasl MOATOTOBKA
KOTOPBIX JOCTAaTOYHA JUIsI MPONOJDKEHUsT OOpa3OBaHUS B PA3UYHBIX HAMPABICHUSX H UL
MPAaKTUYECKON JEesATeNbHOCTH, BKJIOYas IMpENojaBaHMe MaTeMaTHKH, MaTeMaTU4YecKue
uccienoBanus, padboty B cepe nHYOPMALMOHHBIX TEXHOJIOTUH H Ap.

Yuebubiii mnpeamer «MaTemaTnkay COOTBEeTCTBYeT TpeboBaHusiMm DenepaabHOroO
rOCYAapCTBEHHOIO CTaHAapTa CpefHero olmero oOpa3oBaHuUs, BXOAUT B MepeueHb y4eOHBIX
NPEAMETOB, 00S3aTENBHBIX JIJIs1 U3YUYEHHUS B CpeHel 00meo0pa3oBaTebHON IKOJIE.

Uzyuenne ydyeOHOro mpemmera «MaremaTtuka» AOJDKHO oOecreuuTh (POPMHPOBAHUE:
NPEACTaBICHUH O COLMAJBbHBIX, KYJbTYPHBIX U HCTOPHYECKHX (PakTOpax CTaHOBJICHUS
MAaTE€MaTUKH, OCHOB JIOTHYECKOTO W MAaTE€MaTHYE€CKOrO MBIIIJICHUS, YMEHHH IPUMEHSTH
MOJIy4CHHBIEC 3HAHUS IIPYU PELICHUH PA3JIMYHBIX 3a7a4, NPEACTABICHUN O MAaTEMAaTUKE KaK 4acTU
00I1e4eIOBeYECKOH KyJNBTYpPBl: YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJSIIOIIEM OIHCBHIBATH U
M3y4aThb PeajibHbIE MPOLECCHI U SIBJICHUS.

YuebHubrii npeamer «MaTemMaTukay MpeIHa3HAYEH AJIST U3YYeHUs Kypca anreOpbl 1 Havda
MaTeMaTH4eCKOro aHanu3a u reomerpuu B 10 - 11 kiaccax Ha yriayOJeHHOM ypOBHE.



Kypc «Anrebpa v Hayama MaTeMaTHYECKOTO aHAJM3a» HaleleH Ha (OpMHUpPOBAHHE
MaTeMaTU4YeCcKOro ammapaTra [Uisl pelleHMsl 3a7ad U3 MaTeMaTHUKM, CMEXHbBIX IPeIMETOB,
OKpY>KaroIlel peasbHOCTH. S3bIK anreOpbl MOJYEPKUBAET 3HAUEHIE MATEMATUKU KaK SI3bIKA IS
MOCTPOEHUSI MATEMAaTHYECKUX MOAENEH, POLIECCOB U SIBJICHUI PEAJIbHOIO MUPA.

OnHOI M3 OCHOBHBIX 337a4 M3YYEHUsl anreOphl SBISIETCS Pa3BUTHE aJTOPUTMHUYECKOTO
MBILLICHHUs, HEOOXOAMMOro, B YaCTHOCTH, AJII OCBOEHHUS Kypca HMH(OPMATHKH, OBIIAJICHUE
HaBBIKAMH JEOYKTUBHBIX paccyxaeHuil. [Ipeobpa3soBanne CUMBOIMUECKNX (POPM BHOCUT CBOM
cnennpUIeCKUd BKJIAJ B Pa3BUTHE BOOOpPaXKeHMs, CIMOCOOHOCTEH K MAaTeMaTHUYECKOMY
TBOPYECTBY.

Jpyroii BakHOH 3amaved H3ydeHHs anreOpbl SIBIACTCS TOJNyYeHHE OOYYaroIIMMUCS
KOHKPETHBIX 3HAHUH O (YHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJAENH JUIsl OTHCAHUS W
HCCJIEIOBAaHUs pa3Ho0Opa3HBIX MIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
SKCIIOHEHIHANIBHBIX, MEPUOANYECKHIX U Ap.), Ui GOPMUPOBAHUS Y YUAIIUXCS PEACTABICHUH O
pOJIM MaTeMaTUKU B Pa3BUTUU LUBWIM3ALMU U KYJbTypbel. MaTeMaTuueckuil MaTepual CIy>KUT
CPEACTBOM Pa3BHUTHUS JHMYHOCTH OOYYarOIIUXCS, TMOBBIIIEHUS UX OOMIEKYJbTYPHOTO YPOBHS,
Pa3BUTHA MAaTEMAaTUYECKHX CHOCOOHOCTEH OOyYalOIMXCs W COXPaHEHUs TPAAULIMOHHO
BBICOKOT'O YPOBHSI POCCHICKOrO MaTeMaTH4ecKoro obOpasoBaHus. OOydaromuecs, WMeEIOIIHE
SIPKO BBIPQXKEHHYIO CKJIOHHOCTh K 3aHATHSIM HayKoO#, B 4YaCTHOCTH, K MaTeMaTHKe, MOTYT
MOJIYYUTh BO3MOXKHOCTH PA3BHUTHsI CBOMX criocoOHocTed. [l 3Toit karteropun oOydarommxcst
OyAyT MPEIIOKHBI TEMBI CAMOCTOSITENIbHBIX HUCCIIEIOBATENBbCKUX padoT.

I'eomeTpust Kak OOUH W3 BAXKHEHWIINX KOMIIOHEHTOB MAaTE€MAaTHYECKOro OOpa3OBaHMUS,
HeoOxomuMma Uil TPUOOPETeHHs] KOHKPETHBIX 3HAHWH O MPOCTPAHCTBE U TNPAKTHUECKU
3HAYUMBIX YMEHHH, (POPMUPOBAHUS SI3bIKA OMUCAHUS OOBEKTOB OKPYIKAIOIIETO MHpA, Pa3BUTHUS
NPOCTPAHCTBEHHOTO BOOOPAKEHHSI W HMHTYULUH, MATEMAaTHYECKOW KYyJbTYPBI, 3CTETUYECKOTrO
BOCIIMTaHUsA yuamuxcsa. lM3ydyeHue reoMeTrpun BHOCUT BKJaJd B pa3BUTHE JIOTMYECKOTO
MBILLJIEHHS], B (POPMHUPOBAHNE TIOHATHSI JOKA3aTEIbCTBA.

Takum oOpa3om, B XOOe OCBOCHHMsS COAEPIKAHUS Kypca ydaIluecs IONy4arT
BO3MOXKHOCTh Pa3BUTh MPOCTPAHCTBEHHbIC IMPEACTABICHUA W W300pa3HUTENbHbIE YMEHHS,
OCBOHUTb OCHOBHBIE (PaKThI U METOJIbI CTEPEOMETPUH, U3YUUTh CBOMCTBA MPOCTPAHCTBEHHBIX TEI,
HAY4YUTbCS IPUMEHATD NOJy4YEHHbIE 3HAHUS JJI PeLIEHHUs PaKTUUECKUX 3a/1ad.

PesynbpraTe! yriay0aeHHOro ypoBHsSI OPUEHTHPOBAHbI Ha:

— (QopmupoBaHue MpEACTABICHUH 00 MAESIX M METOAAaX MAaTEMATHUKH, O MAaTeMAaTHKE Kak
YHUBEPCAIbHOM SI3bIKE€ HayKH, CPEACTBE MOAEIUPOBAHUS SIBJICHUI U NPOLIECCOB;

— OBJIafieHUE YCTHbIM U MHCbMEHHbIM MaTeMaTHUYECKHUM S3BIKOM, MaTeMaTHUYeCKUMU
3HAHUSMH WM YMEHMSIMH, HEOOXOAMMBIMH JUIsI M3YYEHHS IIKOJBbHBIX €CTECTBEHHO-
HAYYHBIX JIUCHHIUIMH, TPOJOJDKEHHS 00pa3oBaHMA W OCBOEHHMsI  H30paHHOU
CIELMATIbHOCTH HA COBPEMEHHOM YPOBHE;

— Ppa3BUTHE JIOTMYECKOTO MBILIIEHUs], aJrOPUTMUYECKON KYyJIbTYphl, NPOCTPAHCTBEHHOIO
BOOOpaKEHUs, MATEMATUYECKOTO MBIIUICHHSI U WHTYULHH, TBOPYECKHX CIIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM Ui TPOAOJDKEHHs OOpa3oBaHMUS W CAMOCTOSITENbHON
IEATEIbHOCTH B 00JIACTH MaTEMAaTHKH U €€ MPUIOKEeHUH B Oyayiieil npodecCHoHaNbHOMI
NEeSITeJIbHOCTH.

Ilnannpyemble pe3yibTaThbl 0CBOEHHUS YueOHOro npeamera «MaremaTuka»

JINYHOCTHBIE Pe3VJbTAThI 06V'lel-ll/lﬂ:

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHSI MPOrpaMMbl yueOHOro mpen—Mera «MaTeMaThkay
XapaKTePU3YIOTCS:

1.J1aTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpPeca K IMPOLUIOMY M HACTOSLIEMY POCCUMCKOW MaTE€MaTUKH,
LICHHOCTHBIM OTHOLIEHHUEM K JOCTHIKEHHUSIM POCCUHCKMX MAaT€MAaTHUKOB U POCCHUHCKOMN




MaTEMATUYECKON IIKOJBI, K HC-TIOJNIb30BAHUIO 3THUX IOOCTH)KEHHUH B IPYruxX HaykKax W
MPUKJIATHBIX cepax .

2.I'paxkaaHcKoe M TYXOBHO-HPABCTBEHHOE BOCMIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TIpaKTaHWHA W pea-TH3alliu ero Mpas,
MPEeICTaBJICHHEM O MATEeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS  PA3THYHBIX
CTPYKTYp, SIBICHMH, MpOLEnyp rpakgaHcKoro odbmectsa (BBIOOPHI, OMPOCH! U TP . );
TOTOBHOCTBIO K OOCYKIEHHIO STHYECKHX MpoOJieM, CBSI3aHHBIX C TPAKTHYECKHM
MPUMEHEHUEM JOCTWKEHUNW HAyKH, OCO3HAHMEM BaXKHOCTH MOPab-HO-3TUUECKHUX
MPUHIUTIOB B AESITEIbHOCTU YUEHOTO .

3.Tpynosoe BocUTAHUE!

YCTAaHOBKOW HAa AKTHUBHOE yYaCTHE B PELIEHWU MPAKTHYECKUX 33~ a4 MaTeMaTUYeCKON
HATNPABJIEHHOCTH, OCO3HAHMEM BaXKHOCTH Ma-TeMaTHYeCKOro oOOpa3oBaHMsI Ha
NPOTSDKEHUHM  BCEH JKU3HU JUIA  YCIIEINHOW MNpPO(EeCCHOHAIBHON NEITENbHOCTH U
pa3BUTHEM HEOOXO-AMMBIX YMEHU, OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM UHIUBUIY-
aNBbHOHN TpaeKTOpHH 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX UHTEPECOB U
00IIeCTBEHHBIX OTPEOHOCTEN

4.)cTeTHYecKOe BOCIHTAHHE:

CIOCOOHOCTBIO K 3MOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUS "THIO MaTEMaTHYECKHX
OOBEKTOB, 3a7ad, pEIIeHUl, pacCyXXIEHUH, YyMEHHI0 BHIETbh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE

S.IleHHOCTH HAYYHOIO NMO3HAHMS:

OpHUEHTAINEH B IeATeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4Y "HBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS Y€ JIOBEKA, MPUPOABI U OOIECTBA, MOHUMAHUEM
MaTeMaTUYECKON Ha"YKH Kak c(hepbl 4eNIOBEUECKON AESITEIbHOCTH, 3TANOB €€ Pa3BUTHS
U 3HAYUMOCTH [UIsl Pa3BUTUS LHUBUJIM3ALMU, OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKH U
MaTEMaTUYECKOW  KyJbTypOH Kak CpPEACTBOM I[IO3HAHUSI MHpPA;, OBJAJACHUEM
MPOCTENIIMMH HABBIKAMU HUCCJIEIOBATENBCKON AESITEIbHOCTH

6.Pusznueckoe BOCIIMTAHUE, dbopmuposanue KYJbTYPbI 310POBLS U
3MOIMOHAJBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TMPUMEHSTh MATEMaTUYECKHE 3HAHUS B MHTEPECaX CBOEr0 3I0POBbBS,
BEJCHUs 30pPOBOr0 o0Opasa KM3HHU (370pOBOE MHUTaHHUE, COATAHCHUPOBAHHBIA PEKUM
3aHITHI U OTABIXA, PEryJsipHasl U3HUeCcKasi aKTHBHOCTD); C(hOPMHPOBAHHOCTBHIO HABBIKA
peduiekcuy, MpU3HAHKMEM CBOErO MpaBa Ha OIMMOKY W TAaKOTO e IpaBa APYroro
YeJI0BeKa

7.9K0J0rn4yecKoe BOCIUTAHHE!

OpHEHTaIMel Ha MPUMEHEHHEe MAaTeMAaTUYeCKUX 3HAHWM JUIsl pelleHus 3aaa4d B 00JacTu
COXPAHHOCTH OKPY>KAOIIEH Cpe/ibl, TUIAHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOKHBIX
MOCNEACTBUNA JJIT  OKpPY)KAKOIIelW Cpedpl; OCO3HaHWEeM TJIoOaJbHOrO — Xapakrepa
SKOJIOTHYECKHX TPOOJIEM U MyTel NX pereHus

8./IMYHOCTHBIE Pe3VJbTAThI, 00eCneYHBAKIINE ATANTALHI 00YYAIIIErocs K H3-
MEHSAIONIUMCSH YCI0BHSAM COUHMAJLHONH M MPUPOJAHOM Cpeabl

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHSIX HEOIMPENENEHHOCTH, MOBBIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHCJIE YMEHUE YUUTBHCS Y
OPYTUX JIIOAeH, nmpuodperatb B COBMECTHOU NEATEbHOCTU HOBBIE 3HAHUS, HABBIKH U
KOMITETEHLINH U3 OTbITA APYTHX;

HEOOXOIUMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM YHCie POPMYIHPOBATH UIEH,
MOHATHS, TUMOTE3bI 00 OOBEKTaX U SIBJICHHUSX, B TOM YHCJIE paHEe HE H3BECTHBIX,
OCO3HABaTh NEe(ULUTH COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYID CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYALHIO KaK BBI3OB, TPEOYIOMINI KOHTPMEDP, KOPPEKTHPOBATH IPHUHUMAEMBbIE PEIICHUS
U IelcTBYsA, (OPMYJIUPOBATh U OLIEHUBATH PUCKHU W MOCIEACTBUS, (OPMUPOBATH OIBIT




MeTanpeaMeTHbIE PE3YIbTATHI 06V'leﬂl/lﬂ .

YMEHHE CaMOCTOATENBHO ONpEeAessiTh e CBOero  OOydYeHHus, CTaBUTb W
dopmynmpoBate 1yt ceds HOBbIE 3a7adll B y4€0e M TO3HABATENbHOW NEATENIbHOCTH,
pa3BHUBaTh MOTHUBBI U UHTEPECHI CBOEH [TO3HABATENIBHOMN NESITEIbHOCTH,;

yMEHHE CaMOCTOATEIbHO IUIAHUPOBAaThb IYyTU JOCTUXKEHHUS Leleld, B TOM 4HCIe
aNbTEePHATHBHBIE, OCO3HAHHO BBHIOMpaTh HambOosee >PQPeKTUBHBIE CHNOCOOBI PEIICHUS
yueOHBIX U MO3HABATEIbHBIX 33/1a4,;

pa3BUTHE YMEHUN CaMOCTOSITENIbHO OCYILECTBIATh, KOHTPOJIHUPOBATh U KOPPEKTUPOBATh
neicTBust B mpouecce 00OOIIEHHWs, CHCTEMAaTH3alMd U PACHIMPEHUs 3HAHUM,
MOJIyY€HHBIX B OCHOBHOM ILIKOJIE,

dopmMupoBaHHE YMEHUH  CaMOCTOATEIBHO  OCYLIECTBISITh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh CBOKO AEATEIbHOCTD MTPU BBITOJHEHUH 3aAaHUI;

OBIIJIeHUE€ YCTHBIM U IIMCbMEHHBIM MaT€MaTUYECKHUM SI3bIKOM, IPUMEHUMBIM IpU
H3y4€HUHU NIPEMETOB €CTECTBEHHO-MAaTEMATUUECKOIO LIUKJIA,

¢dopmMupoBaHHE YMEHHUH SICHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHs KaK YCTHO, TaK U
MUCbMEHHO, T'PAMOTHO MOJIb3YACH A3bIKOM MaTeMaTHKHU;

YCBOGHHME YHMBEPCAJIbHBIX MHO)KECTBEHHBIX IOHATUN, NPUMEHUMBIX [JIsI CO3JaHUS
Mozenelt pa3IMYHbIX SBJICHUN IPUPOABI, OOLIECTBEHHBIX SBJICHHI,

pa3BUTHE JIOTUYECKOTO  MBILIUIEHHUS M HCCIENOBATENbCKUX YMEHUH, yMEeHUi
00OCHOBBIBATh CBOHM BBIBONBL, (DOPMYJIHPOBATH OTPHUIIAHUS BBICKA3bIBAHHUH, MPOBOIUTH
JI0Ka3aTeNbHbIE PaCCYKACHMUS,

pa3BUTHE CTOCOOHOCTEH K CAMOCTOSITEIBHOMY MOUCKY METONIOB PELICHUS MPAKTHUECKUX
U NPUKJIAAHBIX 3a/1a4, IPUMEHsIS] U3yUeHHbIE METOBL;

Pa3BUTHE KPUTHYHOCTH MBILIJICHHS B MPOLIECCE OLIEHKH M MHTEPIPEeTalny HHPpOpMaLum,
MOJIy4aeMON U3 pa3UYHbIX HCTOYHUKOB,;

OCO3HaHHE B3aHMOCBSI3U MAaTEMaTUKH CO BCEMH INPEAMETaMU €CTeCTBEHHO-HAay4YHOIo U
IYMaHUTApHOTO LIUKJIOB;

yMEHHE TMPOAYKTUBHO OOINATBCS W B3aMMOACWCTBOBATH B IPOLIECCE COBMECTHOH
NEATEIbHOCTH, YYUTHIBATH MO3HMLMU IPYTUX YYACTHUKOB AEATEIbHOCTH, 3(P(HEKTUBHO
pazperaTh KOH(JIUKTHI,

YMEHHE HCIIONb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKATHBHBIX TEXHOJOTHI
(UKT) B pemeHHH MOCTaBICHHBIX 3amad ¢ COONMIOAEHHEM HOPM HH(OPMAILIMOHHOM
0€30MacHOCTH, PABOBBIX U 3TUYECKUX HOPM,;

UCCJIEJIOBAHNE pealbHbIX SABJIEHUI U MPOLECCOB, MPOTEKAIOUINX [0 3aKOHaM
MOKa3aTeIbHON 3aBICUMOCTH, C TOMOIIBIO CBOWCTB IMOKA3aTENbHON (QyHKIIHH,
paclIMpeHre BBIYUCIUTENIBHOTO ammapara 3a CYET NMPUMEHEHHS CBOMCTB JIOrapugpmoB
(3amMeHa BBIMHCICHWN MPOM3BEACHUS M YaCTHOTO CTENEHEH Ha BBIYUCIEHHS CyMM U
pa3HOCTEH Mmokas3arenei creneHeii);

o0y4eHHe MOIENMPOBAHUIO PEANbHBIX MPOLECCOB, MPOTEKAIINX [0 3aKOHAM
SKCIOHEHIMAIbHON 3aBUCUMOCTH, U MCCIENOBAHUIO CO3JaHHBIX MOZeNeH C MOMOLIbIO
anrmapara JorapupMupoBaHus;

pa3BUTHE YMEHUIH CaMOCTOATEJIbHO OMNpEAeNATh LU AEATEIbHOCTH MO YCBOEHUIO U
NPUMEHEHUI0 3HAaHUH TPUTOHOMETPUM KaK MaTeMaTH4eCcKOW MOJeNu pealbHOU
JIEUCTBUTENILHOCTH,

3HAKOMCTBO C MaT€MaTH4YeCKUM TOJKOBAHHEM IOHATHUS MEePUOJUYHOCTH, HUMEIOLIEro
Ba)KHOE MHUPOBO33PEHYECKOE 3HAYECHUE,



— 3HAKOMCTBO C  (PU3MYECKHMMH  SIBJICHUSIMH,  OIUCBIBAEMBIMH C  TTOMOLIBIO
TPUTOHOMETPHUYECKUX YPaBHEHUH,

— yYMEHHE NPUMEHSTh anredpanyecKie METOAbl B PEIIEHUH r'eOMETPUIECKUX 3a1aY;

— VyMEHHE  HHTEPIPETUPOBaTh  PELIEHHs  HEKOTOPbIX  anreOpandeckux  3amad
reOMETPHUYECKUMH 00pa3amu;

— YyMEHHE paclO3HaBaThb Ha UEPTEXKax, MONEISIX M B PEAJTbHOM MHpPE T€OMETPHYECKHUE
burypel 1 Tema (MHOTOTPAHHUKH), MPUMEHATb HX CBOWCTBA NPH MOACIUPOBAHMH B
€CTEeCTBEHHO-HAyUHBIX 00JIacTsX;

— yMEHHE MOJIEIHMPOBATH PEAbHBIE CUTYAIMH, UCCIIENOBATh MPOCTPAHCTBEHHBIC MOJIEINH,
UHTEPIPETHPOBATD NOJTYUYCHHBINA PE3yJIbTAT.

IlpeaMeTHBIE Pe3VJILTATHI 00YUEHHS
B pesynbrare usydeHuss Kypca ajaredpnl H mMaremMaTHudeckoro aHajamsza B 10 — 11
KJIACCAX y4alluecs: JOJKHBIL:

— 3HAaTh MOHATHE ACHCTBUTEIBPHOIO YHCIIA KaK Pe3yJIbTaTa BbICTPAUBAHHS HAyUYHOH TEOPUHU
NEHCTBUTENPHBIX ~ YUCE  HAa  OCHOBAaHWM  TOHATHS  Tpenena  YHUCIOBOM
IIOCJIEIOBATENbHOCTY,

— BIIQJIETDb MTOHATHEM CTENEHU C IEHCTBUTEIbHBIM NOKA3aTEIeM KaK OCHOBBI [T H3YYECHUS
CTETIEHHOH, MOKa3aTeNIbHON U JorapupMu4eckoil GpyHKIHiA;

— TPUMEHSATH CBOWCTBA CTENEHH C IEHCTBUTEIBHBIM IOKA3aTEeJIEM NMPH MOAEIHPOBAHUN U
U3yYEHNH MaTeMaTHYECKUX MOJeNel, OMHMCHIBAIOIINX MPOLECChl C HCIONIb30BAHUEM
CTETIEHH C IEHCTBUTEIbHBIM ITOKA3aTeNeM,;

—  BIafieTh MOHATHEM cTeneHHoi ¢ynkuun y=x? p =1, GopMynuposaTh eé cBOIiCTBA B
3aBHCHMOCTH OT 3HAUEHUs JEHCTBUTENLHOTO YHCIA P B CTPOUTD Ipadp UKy,

— (¢opMyIupoBaTh OMpEeAeNieHUusT OOpaTHONH U CIIOKHOH (yHKIWMH, 3HATH YCJIOBUE
oOpatumocT QYHKIIUH, TPUBOAUTH MPUMEPHI B3AMMHO OOPATHBIX U CIOXKHBIX (DyHKIIHIA;

— (QopmynupoBarh ONpeneNeHus] PaBHOCHIIBHBIX YPaBHEHUH, HEPABEHCTB, CHUCTEM
YPaBHEHUMN, YPAaBHEHUN — CJIEACTBUM, NPU PELICHUU YPABHEHUN BBIMOJHATH TOJBKO TE
npeoOpa3oBaHusl, KOTOPbIE HE TMPUBOIAT K MOTEPEe KOPHEH, a NMPH PELICHNH HEPaBEHCTB
OCYILIECTBIISITh TOJIbKO PAaBHOCHUJIbHBIE MTPE0OPa30BaHNS,

— pemaTb HUpPPALHMOHANBHBIE YpPaBHEHHs M CHCTEMBI, COIEpKaIlhe HPPALHOHAIbHBIC
yYPaBHEHHS,

— (QopMymupoBaTh ONpeneNcHMEe MOKasaTenbHOH ¢yHKmMM y=a*, a>0 a#1 u

BBLIBOAMTb €& CBOICTBA B 3aBHCHMOCTH OT 3Hadenmii a (a>1,0<a<l1) crpouts

rpaduxy;

—  BIIQIETh OCHOBHBIMH CIIOCOOAMH PeIleHHs] TOKA3aTeIbHBIX YPABHEHHIA,

— pelaTh MOKa3aTeNbHbIC HEPABEHCTBA HA OCHOBE CBOHCTB MOHOTOHHOCTH ITOKA3aTEIbHON
(YHKLUNH, CUCTEMBI MIOKA3aTENIbHBIX YPABHEHUI 1 HEPABEHCTB,;

— (¢opMyIupoBaTh OMNpenesieHue jorapudma 4Yuciaa, 3HaTb OCHOBHOE JIOTapu(pMUYECKOe
TOKAECTBO, MPUMEHITh OCHOBHOE JIOTapH(PMHIECKOE TOKAECTBO K BBIUHCICHHUAM H
PELIEHNIO MPOCTEHIINX JIOTapU(PMUIECKUX YPABHEHHIA;

— TIPUMEHSATb OCHOBHBIE CBOHCTBA JIOTapu(PMOB IJIsi Tpeodpa3oBaHUs JIOTapuPMUIECKUX
BBIPAXKECHHUI,



dbopMyIHpOBaTh ONpEAENeHHe NECITUYHOIO U HATypaJbHOro Jorapudma, BBIBOJUTH
dopmyiy mepexona K HOBOMY OCHOBAaHHIO; MPUMEHSTH (OPMyJly mepexona K HOBOMY
OCHOBAHUIO /Il BBIYUCICHUS 3HAUEHUH W mpeoOpa3oBaHus JorapupMuyecKux
BBIPAXKECHHUI,

dopmynuposars omnpenenenue yorapupmudeckor ¢pynkmmuu y =log, x, a>0, a#1 n
BBIBOAMTb €& CBOHCTBA B 3aBHCHMOCTH OT 3Hauenmit a (a>1,0<a<l1), crpouts

rpaduku JorapupMuIecKoin QyHKIHH;

JIEeMOHCTPHPOBATh NMPUMEHEHHE CBOMCTB JOrapu(pMUUECKON (PYHKUINU NPU CPaBHEHUH
3HaYeHUH BBIPAKEHUH W PEIIEeHHH MPOCTEHINNX JIOrapupMUYECKHX YpPaBHEHUH W
HEPABEHCTB,;

pewmarb pasjryHbIe JOrapupMHUECKHe YPaBHEHHUS U UX CHCTEMBbI C HCIIOJIb30BAaHHEM
CBOWCTB JIorapupMOB 1 OOIIHUX METOJOB PELICHHS YPAaBHEHHI,

pemars JorapugMUUecCKHe HEPABEHCTBA HAa OCHOBE CBOKCTB JIOrapupMHUYECKOM
dyHKLHMY;

UMETb MPEACTABJICHUE O MOHATUSAX TPUTOHOMETPUM KaK MAaTeMaTHYECKUX MOAECISX,
MO3BOJISIFOIIUX OIMUCBIBATH IMPOLECCHL, M3y4daeMble (PU3UKOH, 3KOHOMHUKOH U IPYrHMH
HayKaMH,

YMETb ONPENENATh U UCCIEN0BATh CBOWCTBA CUHYCA, KOCHUHYCA, TAHT€HCA U KOTAHIE€HCA
JNEHCTBUTENILHOIO YHCJIA, WCMHOJB3Yys OJHO3HAYHOE COOTBETCTBUE MEXKAY TOYKaMU
YUCJIOBOW MPsIMOM M TOUKAMH YHUCJIOBON OKPYXKHOCTH,

NPUMEHSTh TPUTOHOMETPUYECKHE TOXKIECTBA IPH BBIYUCICHUSAX, NPEeOoOpa3OBaHMIX
TPUTOHOMETPUYECKUX  BBIPAXKEHUN, PEIICHHM MNPOCTEHIINX TPUTOHOMETPUUYECKUX
YPaBHEHUH;

BJIQJIETh TIOHSITUSIMK ArCSINg, arccosd, arctga ;

BBIBOANTH (DOPMYJIBI KOPHEH MPOCTEHIINX TPUTOHOMETPUYECKHX YpPaBHEHHH SInX =a,
cosx=a, tgx=a,

pemarb TPUTOHOMETPUYECKHE ypPaBHEHHs, CBOISINUECS K anreOpandeckum, W
ONHOPOJHBIE YPAaBHEHMs] OTHOCUTEIBHO CHHYCA U KOCHUHYCA,

pelarb TPUrOHOMETPUYECKHUE YPABHEHUSI METOAMH 3aMEHbI IEPEMEHHON U PA3JIOKEHUS
HA MHO>KUTEIIH,

MPUMEHATb METO OLIEHKH JIEBOW U MPABOM 4aCTe TPUTOHOMETPUYECKOTO YPABHEHUS
BJIAZIETh CIIOCOOAMH pPEIleHUs] TPUTOHOMETPUIECKUX HEPABEHCTB,

BJIAZIETh TIOHSATHEM TPUTOHOMETPUYECKON (PyHKIUU. YMeThb OOOCHOBBIBaTH 00NacCTh
OTIPENIENIEHHs] ¥ MHOKECTBO 3HaueHWi QyHKIMHA J=SINX, y=cosx, V=tgx u
y =ctgx,

3HAaTb CBOMCTBA (YHKUMH J =SINX,y=cosx, J=tgx yMeTb CTPOMTH TIpaduKu
(byHKIMHA, TIPUMEHATH CBOWCTBA (PYHKIUI MPH PELICHUN YPABHEHUH 1 HEPABEHCTB;
BJIAJETh IOHITHEM OOpPATHBIX TPUIOHOMETPHYECKHX (YHKLUMH, 3HaThb WX CBOICTBA,
yMETb CTPOUTH TpaduKy;

dopmyampoBaTh oOmpeneneHue mnpenena (YHKIUM, BIAJETh MOHATHEM aCHMIITOTBI,
NPUBOIUTE MPHUMEPBl ACUMNOTOT TrpadUKOB 3JIEMEHTAPHBIX (DYHKLMIA, 3HATh CBOWMCTBA
npenenos (QyHKIUHM, 3HATH oOnpeneleHne (YHKIMM HENpPepbIBHOW B TOYKE U Ha
UHTEPBAJIE, YMETh BBISIBIIATH HEMPEPhIBHBIE (DYHKIUH C OMOPOH HA ONPENEIeHHE;



dopMyIHpoBaTh ONpeAeNeHHe TNPOU3BOAHONH (YHKUMH B TOYKE, IIOHHUMAThb €&
¢du3ndecKkuil ¥ TeOMETPHIECKHI CMBICH, YMETh HAXOIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX
(GYHKUMH MO OMpPENeNeHHI0, YMEThb COCTAaBJISATh yPaBHEHHE KacaTeNbHOW K rpaduky
(YHKUNHU B TaHHON TOYKE;

3HaTh TpaBwia AUGPEPSHINPOBAHUS CYMMBI, MPOUZBENCHUS, YACTHOrO (PyHKIIHIA,
CJIO’KHOM U 00paTHOH (PyHKLUH, YMETh MPUMEHSITh UX ITPH BBIYUCIEHUH ITPOU3BO/HBIX;
yMETb HaXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX (YHKLIN;

3HaTh JOCTATOUHBIC YCIOBHS BO3pPACTaHUs M yObIBaHUS (PYHKIIMH U YMETh UX MPUMEHSTh
IUISL OTIPENENICHUS] MPOMEKYTKOB MOHOTOHHOCTH (PYHKIIMI, 3HATh OIpPENeNIeHHs] TOYEK
SKCTpeMyMa (PYHKIIMH, CTAMOHAPHBIX U KPUTHYECKHX, 3HATH OINPEeIeHHe SKCTPEeMyMa
(yHKUMH; BIageTh MOHATUAMH HEOOXOOUMBIX MU AOCTATOUHBIX YCJIOBHI 3KCTpeMyMa
(YHKUMH; HAXOAUTH TOYKH HKCTPEMyMa, yMETb HAXOAWTb HAauOOJblIee U HaUMEHbIIEE
3Ha4eHUs1 QYHKIMH C MOMOIIBIO TPOU3BOIHOM;

3HATh TOHATHE BTOPOH MPOM3BOAHOW M €€ (U3MYECKHH CMBICH;, YMETb NPHUMEHSTH
BTOPYIO TIPOM3BOAHYIO MJisl ONpeAeNieHus Todek mnepernda rpaduka (QyHKUUH U
MPOMEKYTKOB BBINYKJIOCTH, YMETh UCCJIEAOBATh CBOMCTBA (DYHKIIMH C TIOMOLIBIO OOIIeH
CXEMBI UCCIIeNOBaHM (DyHKIIHIH;

BJIAJIETh MOHITHAMHU MEPBOOOPA3HON M ONMpeneNéHHOro MHTerpaita NPUMEHSTh MpaBuia
UHTETPUPOBAHMS UIsI HAXOXXAEHUS MepBOOOpasHbIX, 3HaTh Qopmyny HeoToHa-
JleiiOHNLIa, yMETh €€ MPUMEHSTD;

YMETb BBIIBISITH (DPUTYPBI, OTPaHUYEHHBIE JAHHBIMH JIMHUSIMH U HAXOAUTh MX TUIOIIAIMN,
BBIBOINTh HMHTETPAbHYIO (OPMYJy BBIYHUCICHUS OOBEMOB TeN M AOKa3bIBATh C €€
MIOMOIIBI0 T€OpeMbl 00 O0BEME HAKJIOHHOW MPU3MBI, MHPAMHIBI, KOHYCa, OOBSACHSTH
BO3MOYKHOCTH NMPUMEHEHHsI HHTETPaJIOB MPH PelleHnH (PU3NIECKHX 3a1a4 (Hanpumep, Ha
IBIKEHHE);

3HaTh KOMOWHATOPHOE MPABHJIO MPOU3BEACHHS IS MOJACUETA KOJHUYECTBA PA3THMUYHBIX
COEAMHEHUIT;, BIaI€Th NOHSITHEM Pa3MELIeHUH C TIOBTOPEHUSIMU,

(dbopMyIHpPOBaTh ONpEAENeHHE MEePECTAHOBOK M3 N 3JIEMEHTOB, 3HAThb (OPMYJy IS

HAXOXKACHUs YHC/IA TIEPECTAHOBOK M3 N 3JIEMEHTOB, GOpMyny AJist BbYMCICHUS A, -

qucia paSMeH_IeHI/Iﬁ N3 M 3JICMCHTOB IO N, YMETh NPUMEHATH UX MMPU PCIICHUHN 3adaY.

BJIANIETh MOHSITHEM COYeTaHUs Oe3 MOBTOPEHUH M3 M 3JIEMEHTOB IO N; 3HATh (POPMYITy

JJ1 BBIYHUCJICHUA C:’ll - YHCJIa BCEBO3MOKHBIX COYETaHUM H3 M 3JIEMEHTOB I10 n. Y MeTb

packianpiBaTh CTemeHb OuHOMa 1o ¢opmyne HbBIOTOHa TmpH  HAXOXKIECHUH
OMHOMMATBHBIX KO3(PHUIMEHTOB C MOMOIIBIO TpeyrosbHuka llackans; mpUMEHSTH
NOJIyY€HHBIE 3HAHUS MTPH PELICHUN 3a1a4.

BIAJETh TOHATUSIMH  CIyYallHBIX, JOCTOBEPHBIX W  HEBO3MOXHBIX  COOBITHI,
HECOBMECTHBIX COOBITHH, 3JEMEHTApHBIX COOBITHI, YMETb HAXOAWTb CYMMYy H
NPOM3BEICHUE COOBITHH; TOHUMATDh YTO TAKOEe COOBITHE MPOTHUBOIIOIOKHOE TAHHOMY .
3HATh KJIACCHYECKOE OIPENeIeHHEe BEPOSITHOCTH COOBITHS U YMETh NMPUMEHSTh €ro MpH
peLIeHn! 3a1a4;

3HATh TEOPEMY O CyMMe€ JBYX HECOBMECTHBIX COOBITHH, CIEICTBHE U3 HEE U TEOPEMY O
BEPOSITHOCTH CYMMBI JIBYX MPOU3BOJIBHBIX COOBITHUH; BIIAIETh MOHITHEM HE3aBUCHMOCTH



IBYX COOBITHH, HaXOOWThb BEPOSITHOCTb COBMECTHOTO HACTYIUICHHS HE3aBUCHUMBIX
COOBITHI NPH pPeLIeHNH 3a1a4,
3HaTh popMyiy bepHyun 1 yMeTh NIPUMEHSATh €€ PU PELICHUH 3a/1a4.

BJIAAETb MNPEACTABICHUSIMU O MPOLECCAX U SBJICHUSAX, HUMEIIIHNX BEPOATHOCTHBIN
XapakTep, O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pEAJbHOM MHpPE, 00 OCHOBHBIX
MOHATUSAX 3JIEMEHTAPHOW TEOpPUM BEPOSITHOCTEH, yMETb HAaxXOAWTb U OLIEHUBATb
BEPOSITHOCTH HACTYIUICHHsT COOBITUH B TNPOCTEHIINX MPAKTHYECKUX CUTYALUsIX M
OCHOBHBIE XapPAKTEPUCTUKHU CIYyYalHbIX BEIUYNH,

YMETb COCTABJISITb BEPOSITHOCTHBIE MOJAEINM IO YCJIOBUKO 33Ja4d UM BBIUUCIATH
BEPOSITHOCTH HACTYIUIGHHUS COOBITUH, B TOM 4YHCIE C MpUMEHeHHeM (HopMys
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPHU BEPOSITHOCTEH; MCCIENOBAHUS CIyHYaiHBIX
BEJIMYUH IO UX PACIPENCIICHUIO.

B pesyabpTate nzyuenus kypca reomerpum B 10 — 11 kyaccax yvamniuecs TOJKHBIL
copMHpOBATH MPEACTABICHHE O TE€OMETPHH KaK YaCTH MHPOBOH KYJIBTYPBI U O MeCTe
reOMETPUH B COBPEMEHHOH LMBUJIM3ALMU, O CIIOCOOaX OMHCAHUS HA MAaTEMAaTUYECKOM
SI3BIKE SIBJICHUH PEanbHOTO MUPA,

copMHpOBaTh TPEACTABICHHE O TEOMETPUYECKUX TOHATHAX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOZENSX, MO3BOJSIOINUX OMUCBIBATh U U3Yy4aTh PA3JIMYHBIE MPOLIECCHI
U SIBJICHUS, TOHUMATb BO3MOKHOCTH AKCHOMAaTHYECKOTrO MOCTPOEHUS MAaTEMAaTHYECKHUX
TEOpUH,

BJIAI€Th T€OMETPUYECKUM SI3BIKOM; YMETh HCIOJIb30BATh €ro IJIsl ONMUCAHUS MPEIMETOB
OKPY>Karolero  MHpa, Pa3BUTb MNPOCTPAHCTBEHHbIE  MNPENCTABICHUs, HAaBBIKU
reOMETPUUYECKUX MOCTPOSHUHN, YMEHHS H300pakaTh Fr€OMETPUIECKHE OOBEKTHI,

BJIA€Th METOAAMH JOKA3aTEJbCTB M QJITOPUTMAMHU PELUEHUS, YMETb UX IPUMEHSTD,
MIPOBOJUTD AOKA3aTEJIbHBIE PACCYKACHUS B XO[I€ PELICHUs 3a4a4,

BJIAI€Th OCHOBHBIMHM MOHATUSMH O IUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, iX OCHOBHBIX CBOHCTBAX;

MPUMEHATh W3yYEHHbIE CBOHCTBA M€OMETPUYECKUX (GUTYp U (HOPMYJIBI IJIST PEIIEHUS
reOMETPUYECKUX 33Ja4 U 3a4a4 C MPAKTHYECKUM COAEPKAHUEM,

copMHpOBaTh NPENCTABICHHE O HEOOXOAMMOCTH IOKa3aTelIbCTB MPHU OOOCHOBAHHUH
MAaTeMaTUYECKUX YTBEPKACHUM M POJIM AKCHOMATHUKU B MPOBEACHUU IEIyKTHUBHBIX
pacCy KIneHu,

copMHpOBaTh MOHATUIHBIN anmapaT MO OCHOBHBIM pasfiesiaM Kypca FeOMEeTpPUH;, 3HATh
OCHOBHbBIE T€OpEeMBbI, (POPMYJIBI U YMETh UX MPUMEHSTh, YMETb JOKa3bIBATh TEOPEMbI U
HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI PEIIeHNs 3a1aY;

3HaTh AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX, YMETb NPUMEHSATh UX NPU PELIEHUU
3a74ad4;

UMETb TPEACTABIECHHs O B3aMMHOM pACIOJOXKEHUM MPSMBIX M IIJIOCKOCTEH B
MIPOCTPAHCTBE. MapajulebHbIe MNPSMbIE, CKPEIIUBAOLINECS MPsAMbBIEC, NapaIENbHOCTD
MPsIMOH U IUIOCKOCTH, MEPIEHAUKYISPHOCTb NPAMON U MIOCKOCTH, YIOJI MEXIY NPSMON
U IJIOCKOCTBIO, MAapalIeIbHOCTh MJIOCKOCTEH, MEePNEeHAUKYJSPHOCTD IIOCKOCTEH, Yrou
MEXKIY MJIOCKOCTSAMHU, 3HATh ONpPEIESEHUs], CBONCTBA U MNPU3HAKU, YMETh MPUMEHATb UX
IIPU PELIEHUN 33724,

BJIAJIETh MOHATUSIMU OPTOrOHAJBHOIO MPOCKTUPOBAHMS, HAKJIOHHBIX W HMX MPOCKLHUSX,
3HATb TEOPEMY O TPEX MEPINEHAUKYJISAPaX U YMETb IPUMEHSATD €€ PU PELICHNUHN 3a/1a4;
YMETb HAaxOIWThb PACCTOSHUSA OT TOYKH 1O IUIOCKOCTH, MEXAY CKPELIMBAIOLIMMUCS
MPSIMBIMU,

YMETb HaxOIWUTh YIJbl MEXAY CKPELIUBAIOIIUMUCS MPAMBIMH, MEXAY NOPsIMONH U
MJIOCKOCTBI0, MEXAY ABYMsI IIJIOCKOCTSIMU,



3HATb OCHOBHBIE BHJbl MHOTOTPAHHUKOB: MPSIMOYIOJBHBIA  Napajulesienunes,
napajuieNienunes, npusMa (BUAbI MPU3M: NpsMasi, HAKJIOHHAsA, MPaBWIbHAS), MHUPAMHIA
(BUIBI THMpaMHI), YCEUYEHHas MUPaMUAa, TNPABWIbHbIE MHOTOTPaHHUKH (KyD), uX
3JIEMEHTBI, CBOWCTBA, yMETh HAXOOWUTh IUIOMIAT OOKOBOW W TMOJHOW IMOBEPXHOCTH
MHOTOT'PAHHHMKOB, & TAKXKe UX 00BbEMBI,

YMETb CTPOUTb CEYEHHUs MHOTOIPAaHHHKOB METOAOM Clle[la, MapajulebHOrO MEepPeHoca,
BHYTPEHHET0 NMPOEKTUPOBAHUS;

BJIAJIETh MOHATHUEM TeJla BPAIUCHUS: LMJIMHIP, KOHYC, YCEUEHHBIH KOHYC, cepa, map,
3HATh MX 3JIEMEHTHI (paANyC OCHOBaHUs, 00pa3yromasi, OCb CHMMETPHUH, BBICOTA), YMETh
HAXOIUTh OOKOBYIO H MOJHYIO MOBEPXHOCTD TEJ BPALICHUS, & TAKXKE UX OOBEMBL,

YMETb CTPOUTH CEUEHHUs TEJl BPALLEHUS TIOCKOCTBIO,

yMeThb pewarb 3aJa4yd Ha KOMOWHAIMM MHOTOTPAHHHUKOB M TeJ BpallEHUs,
AaHAIM3UPOBATh B MPOCTEHINMX CJIydasX B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE,

n300pakaTb OCHOBHbIE MHOTOTPAaHHHKH M KPYIJIbIE TeNa, BBIMOJHATh YEPTEXKH I10
YCJIOBUSIM 33]1a4,

yMeThb AHAJIW3UPOBATH B3aUMHOE pACIOJNIOKeHHE CcQeppl M IJIOCKOCTH, 3HATh
OTIpeieNIeHNe KacaTelbHOH IIIOCKOCTH K chepe, GOpMyTUpOBaTh U JOKA3BIBATH TEOPEMBI
O CBOWCTBE U MPU3HAKE KACATEIBHON MJIOCKOCTH,

BJIQAE€Th MOHSATHEM BEKTOpa B MPOCTPAHCTBE, YMETh HAXOAUTb KOOPAMHATHI BEKTOPA U
BBITOJIHSTh OINEPaLUU (CIOXKEHUs, BbIUMTAHUS, YMHOXKEHHMsI BEKTOpa Ha YHCIO) Hax
BEKTOPaMHU B KOOPIAUHATHON U BEKTOPHOU (hopme;

3HaTb ONpENEJEHUE CKAIAPHOTO MNPOU3BENEHUS BEKTOPOB, €ro CBOWCTBA, HAXOAWUTH
CKJIIPHOE MPOU3BEACHUE BEKTOPOB Yepe3 UX KOOPAUHATHI,

MPUMEHATb BEKTOPHBIN METO NP PEeLIEHNH NeOMETPUUECKUX 3a7ay;

HaxXOAUTb YPaBHEHHE IUIOCKOCTH, PACCTOSIHUE OT TOYKHM A0 IUIOCKOCTH, PAacCTOSTHUE
MEXIY CKpEIIMBAIOIINMICA NPSMBIMH, YpaBHEHHE chepbl, 00BEM mapajuiesenumnena u
TeTpPa’Apa, 3aJaHHOr0 KOOPJAUHATAMH CBOMX BEPLIUH.
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Coaep:xkanue yueOHoro npeamera «MaremaTuka»

Aunre0pa 1 HaYaIa MaTeMATHYECKOI0 AHAJIH3A
10 knace

HeiictBuTenbHble uMcaa. lleapie u pauuoHanbHble uucaa. JeNCTBUTENbHBIE YHUCIA.
beckoneuHo yObIBaroImas reoMeTpuyecKas mporpeccusi. ApupMeTHIecKnii KOPeHb HaTypPaIbHOM
creneHy. CTemneHb € pallMOHAIbHBIM U IEHCTBUTENBHBIM NOKa3aTeneM. Pemenue 3anau.

Crenennas pynkuus. Crenennas QyHkuus, €€ cBoiicTBa U rpadpuk. Bzanmuo obpatHble
¢yHkunu. PaBHOCHIIbHBIE ypaBHEHUS] M HEpaBEHCTBA. LppauMOHaNbHBIE YpaBHEHUS.
HppaunonanbHele HEPaBEHCTBA.

HokazarenbHas ¢Qynxknusa. IlokasarenpHast ¢yHKumsa, €€ cBoilcTBa U rpaduk.
ITokazatenpHble ypaBHeHus. IlokasatenbHble HepaBeHcTBa. (CHCTeMbl IOKa3aTeNbHBIX
YpPaBHEHUI U HEPABEHCTB.

Jlorapugmuyeckass ¢Ppynxuus. Jlorapupmer. CpoiictBa norapudmon. [lecatndnasie u
HatypanbHble Jorapudmer.  Jlorapudmuueckass QyHKUusA, €€ cBolctBa U rpaduk.
Jlorapudmuueckue ypaHenus. Jlorapudmuueckrie HepaBeHCTBA.

Tpuronomerpuueckue gpopmyanl. Pannannas mepa yrna. I1oBopoT Toukn BOKpyr Hadasna
koopauHat. OnpeneneHue CUHyca, KOCHUHyca M TaHreHca yrja. 3Haku CHHyca, KOCHMHyca U
TAHI'€HCa. 3aBUCHUMOCTb MEXIy CHHYCOM, KOCHHYCOM WU TaHI'€HCOM OJHOIO U TOTO K€ YrJa.
Tpuronomerpudeckue Toxknectsa. CHHYC, KOCUHYC U TaHIM€HC yrjioB o u —o. DopMyJbl
cinoxeHus. CuUHyC, KOCHMHYC M TaHreHc [BoiHoro yria. CuHyC, KOCHMHYC M TaHI€HC
MOJIOBUHHOTO yraa. @opmynel npuseaeHus. Cymma U pa3HOCTb cuHycoB. CyMMa M pa3HOCTb
KOCHUHYCOB.

Tpuronomerpuyeckue ypaBHeHHMsl. YPaBHEHHE COSX =d. VYpaBHeHHEe sinx=a.
VYpaBHeHHne tgx =a. Pemenue TpuroHoMeTpudeckux ypasHeHuid. Ilpumepnl pemeHus
MPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

Hrorosoe nosTopeHue.

Auare0pa 1 Ha4YaIa MATEeMATHYECKOI0 AHAJIH3A
11 kaace

Tpuronomerpuveckne ¢ynkuun. OOnacTb onpeneneHuss W MHOXECTBO 3HAYSHUH
TPUTOHOMETPHUYECKUX (PyHKIUH. YETHOCTD, HEUETHOCTD, NEPUOJUIHOCTD TPUTOHOMETPHUIECKUX
¢dynkumii. CsolictBa pyHKIMU y =cosx u e€¢ rpapuk. CpoiictBa QyHKIMH Yy =sinx U eé
rpadux. CotictBa (yHKIMH y = tgx U € rpadux. OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIIHH.

IlpousBoanast u eé reomerpuueckuii cmbici. Ilpoussonnas. IlponssonHas creneHHON
¢ynkunu. Ipasuna nuddepenunposanus. IIpon3BogHBIE HEKOTOPBIX 3JEMEHTAPHBIX (DYHKIIHIA.
I'eomerpuueckuii CMBICT TPOU3BOAHOM.

Ilpumenenne mpou3BoAHONH K wucciaegoBanuo (QpyHkumid. Bospacranue un yObiBanne
bynkunn. DxctpeMyMmbl (pyHKiun. IIprMeHeHHE MPOM3BOIHONW K MOCTPOSHHIO TpadUKOB
¢bysknuii. Haubonpiiee u HauMeHbinee 3HaueHUs: GpyHkmuu. Beimyknocts rpaduka GyHKmy,
TOUKH meperuoda.

HNurerpan. IlepsooOpasnas. IlpaBuna HaxoxneHus mnepBooOpasHbix. [lmomanb
KPUBOJIMHEHHONW Tpameuuu M WHTerpaj. BprumcneHue uHTerpaios. Beruncnenue miomaneit
buryp ¢ momomp0 HHTErpajoB. llpuMeHeHHMe NPOU3BOAHON M HMHTErpalia K PELICHUIO
MPaKTHUYECKUX 3a7au.

KomoOunaTopuka. Ilpasuno npoussenenus. [lepectanoBku. Pazmemnenus. Coueranusi U ux
ceoncTea. bunom HeroToHa.

DJieMeHThI Teopuu BepossTHOcTel. Cobbrtusi. KomOuHaiuu coObrtuii. IIpoTHBOMOIOXKHBIE
coObitisi.  BepositHocte  coObitmsa.  CnokeHne  BeposiTHOocTell.  HesaBucumble  coObITHs.
YMHOXeHue BeposiTHOcTeH. CTaTUCTUYECKask BEPOSTHOCTb.

Cratucruka. Crnyualineie BenuunHbl., L{eHTpanbHble TeHaeHIH. Mepbl pazdpoca.
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3akJaounTeIbHOE MOBTOPCHHUE Kypca a.]'ll"eﬁpbl H Ha4YaJ MATEMATHYECCKOIo aHajJnu3a
InpH NOAroOTOBKE K HTOrOBOI ATTECTALIUH 10 MATEMATHKE.

I'eomeTpus
10 kaace

Beenenue B npeamert. Ilpenmer crepeomerpun. Akcuombl ctepeomerpuu. Hekoropeie
CJIEICTBUS U3 AKCHOM.

IMapanjaeabHOCTL NPAMBIX U IUIOCKOCTeH. IlapannenbHOCTE MHpPSMBIX, OPSIMOM U
TUTOCKOCTH (TapajieNibHble TPSIMbIE B TPOCTPAHCTBE, MPH3HAK MapajuIeIbHOCTH TPSIMBIX B
npoctpancTse). IlapamnenbHOCTh MPSAMOM U TUIOCKOCTH. B3aMMHOE pacronioskeHHe MpPsSMBIX B
npoctpaHcTBe. CkpeliuBaroyecs npsiMbple. YTIJbl C COHANpaBlIeHHbIMU CTOpOHaMU. B3aumHoe
PacnoyioXKeHUe NPAMBIX B IPOCTPAHCTBE. Yo Mexay npsimbiMu. [lapanienbHeie MIO0CKOCTH.

CaoiicTBa mapauienpHbIx miockocted. Terpasnp. Ilapannenenunen. [loctpoenue ceuenuit
TETPadpa U NapajuleIeuena.

IlepnieHAUKYASIPHOCTL MNPSIMBIX M IUIOCKOCTeH. IlepneHoukynsapHble MOpsiMbIE B
npoctpaHcTee. IlapannenbHele mnpsMble, NepHeHAUKYJsipHBIE K Iockoctd. Ilpusnax
NEePNEHAUKYJIAPHOCTH MpPsIMOH M IUIOCKOCTH. Teopema O MNpsMOH, NEPHNEHAUKYJISPHON
MJIOCKOCTH. PaccTosiHue OT TOYkM A0 IUIOCKOCTH. Teopema O TpEX MepHneHAUKYJsApax. YTrou
MEXAY NPsIMOM M IUIOCKOCTBIO. JIByrpanHbiil yros. IIpusHak nepneHAuKYISIPHOCTH IBYX
mockocren. Ipssmoyronenslii napamnenenunesn. TpéxrpanHslii yron. MHOrorpasHelii yrodi.

Mmuororpannuku. [lonstue muororpannuka. Ilpusma. I'eomerpudeckoe teno. Teopema
Oiinepa. IIpusma. IlpocrparcreenHas teopema Ilugaropa. Iupamuna. [IpasunpHas nupamuza.
VYceuénnas nupamuaa. [loctpoenue ceuenuit mupamua. Cummerpust B npoctpaHcTse. I[lonsaTue
MPaBUJIBHOTO MHOTOIPaHHUKA. DJIEMEHTbl CUMMETPHUH NMPABUIIbHBIX MHOTOIPAHHUKOB.

IlosTOpEHME.

I'eomeTpus
11 kaace

HMuaunap, xonyc u map. Ilowarue nuiuHapa. Ilmomaar NOBEPXHOCTH LMJIMHAPA.
[Tonsitue xonyca. Inomans moBepxHoCTH KOHyca. Y ceuéHHblii konyc. Cdepa u map. Bzanmuaoe
pacrionoxxenne cdeprl U miockoctu. KacatenmpHast miockocth K chepe. Ilmomans cdepsr
Bszanmuoe pacnonoxenne cdepol u mpsmoi. Cdepa, BHHCaHHas B IIJIHHIPHYECKYIO
nosepxHOcTh. Cdepa, BhHCaHHAs B KOHUYECKYIO NOBEPXHOCTb. CedeHHs LHIMHIPUYECKON
noBepxHocTU. CeueHnss KOHNYEeCKON MOBEPXHOCTH.

O6bém Tea. [lonsaTue o6véma. OO6BEM mpssMOyroapHOTO napaenenunena. O0bEM MpsiMOi
npm3mel. OO0béM mwuHApa. Beraucienune o0bEMOB Tenm ¢ momoulplo uHTerpana. OO0bEM
HaKJIOHHOH npu3mbl. OO0bEéM HakioHHOHW npu3Mbl. O0BéM mupamunbl. O0vEM koHyca. OOBEM
mapa. OOBEMBI IIAPOBOTO CErMEHTA, IIAPOBOTO CJIOS U [AapoBOro cekropa. Ilnomans chepsr.

BexToppl B mnpocrpancTBe. IloHsATue Bexktopa. PaBeHcTBO BekTOpoB.  CloXKeHHE U
BblUUTaHUE BEKTOpoB. (CyMMa HECKOJNbKMX BEKTOPOB. YMHO)XEHHE BEKTOpa Ha 4YHUCIO.
Kommnnanapueie BexkTtoprl IlpaBuno mnapannenenunena. PasnoxkeHue BekTopa IO TpeM
HEKOMILUTaHAPHBIM BEKTOpPaM.

Metoa koopauHaTt B npocTrpaHctse. [{Buxkenus. [IpsmoyronpHas cucremMa KOOpAUHAT B
npoctpaHcTBe. KoopauHate! BekTopa. CBs3b MeXy KOOpJAUHATAMU BEKTOPOB U KOOpAHWHATaAMU
touek. Ilpocreiimme 3amaun B KOOpAMHATaxX. YpaBHEHHE chepbl. YTON MEXKAY BEKTOPaMH.
CkanspHoe npousBefeHHE BEKTOPOB. BrluncieHue yrioB Mexay NPsMBIMU U IJIOCKOCTSIMU.
VYpasHenue minockoctu. LlenTpanpHas cummerpus. OceBast CUMMETpUs. 3epKallbHas CHUMMETPUSL.
[Tapannensubrii mepeHoc. [Ipeodpazosanue mogodus.

3akaounTelbHOE NOBTOPeHHE Kypca TreoMeTpHMH MNPH TMOATOTOBKEe K MTOroBOH

ATTECTAIIHHU IO MATEMATHKE.
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TEMATWNYECKOE NITAHNPOBAHNE YYEBHOI O NMPEOMETA «MATEMATUKA»

OCHOBHbIE HarnpaBieHNA BOCNMTATENIbHOA [eATeNbHOCTHU

1. lMaTpuoTmnyeckoe BoCNUTaHNE

2. [paxkgaHCKoe 1 JyXOBHO-HpPaBCTBEHHOe BOCMUTaHMeE
3. TpypoBoe BOCNUTaHUe

4.9CcTeTUYEeCKOe BOCMUTaHMe

5. LleHHOCTW Hay4HOro nosHaHuA

6. dusnyeckoe BocnuUTaHUe, POPMUPOBaHME KYNbTYpbl 340POBbS U AMOLMOHANILHOIO 61arononyyns

7.9K0/0rM4yecKoe BocnnuTaHme

8.J/INYHOCTHbIE pe3y/ibTaTbl, 06ecneYMBatoLLMe aganTaLui 06yYatoLLEerocsi K M3MEHALWMNMCS YCOBUSIM COLMANbHOW U MPUPOAHONA cpeapbl

No "naBa/ CogepxaHue maTtepuana Kon-
n./n. BO
yacoB

AJITEBPA N HAHANA MATEMATUYECKOT O AHAJIN3A, 10 knacc

I MOBTOPEHNWE. 8
Anrebpanyeckune BblpaXXeHUs. JINHelHble
ypaBHEHUS 1 CUCTEMbI YpaBHEHUIA. Yncnosble
HepaBeHCTBa N HepaBeHCTBA NEPBOW CTeMNeHu C
OLHVUM HEen3BeCTHbIM. JInHelHaa QyHKLUNS.
KBagpaTHble KOpHU. KBagpaTHble ypaBHEHUS.

Lienn obyyeHuns OCHOBHbIE
HanpaBneHus
BOCNUTATENbLHOW
LeATenNbHOCTY
lMpeamMeTHbIe Lenu: 8.5.1

cucTematmsaumsa  3HaHU  Ha  OCHOBE
NOBTOPEHUS Kypca anredbpbl OCHOBHOW LUKO/bI;

NMOBTOpeHMe npasun u QopMyn [Ana npeobpas3osBaHuii
anrebpanyecknx BblpaXKeHWUI;

o6o6uaroLLero
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KBagpatuuHas hyHKLMS, eé CBOICTBA.

KBagpaTHble HepaBeHcTBa. CBOINCTBA M rpaduKku
(yHKUWiA. Mporpeccun.

JNEVNCTBUTE/BbHbIE U/C/IA

Llenble

n

paLuoHanbHble

ymucna.

16

YCTAaHOBMIEHME  CBSI3e  MeXAy  KOMMYECTBOM  peLUeHuiA
CUCTEMbI ABYX JIMHEWHbIX YPAaBHEHUA W TOYEK NepecevyeHus
MPAMBIX, 3ajaroLnxcs YypPaBHEHMNAMM CUCTEMDbI
(reomeTpuryeckas UHTepnpetayus);

NMOBTOPEHME CBOWCTB YUC/OBbIX HEPaBeHCTB W CMocob6os
peleHnin HepaBeHCTB C O4HOWN NepemMeHHOI;

0606LieHne cBoicTB (yHKUUM Yy =kx+b B 3aBucumocTtn ot

3Ha4yeHui napameTpoB K u b, noctpoeHme rpaguKos;

y =ax +bx+c B
3aBUCMMOCTU OT 3HayeHWii napameTpoB a,b,Cc n 3Haka

0600LleHNe  CBOWCTB  (YHKUMWK

D =b - 4ac, nocTpoeHue rpamKos;

NOBTOPEHNE METOLOB peLeHnUs KBaApaTHbIX YpaBHEHUN U
HepaBeHCTB;

aKkTyanusauus 3HaHWil o0 nporpeccusax (apumeTnyeckas,
reomeTpuyeckas).

MeTanpegMeTHbIe Lesn:

YCBOEHME  YHMBEPCANbHbIX  MeTo4oB  06006WeHus K
cucTemaTmnsaLmnm 3HaHuii;

OB/lafileHNe YCTHbIM MU MUCbMEHHbIM MaTeMaTUYeCKUM A3bIKOM,
NMPUMEHUMbIM  MPU  U3YYEHUU MpeLMeTOB  eCTeCTBEHHO-
MaTeEMaTU4yecKoro LUMKNa, pasBUTME  WCC/EL0BATENbCKUX
YMEHWIA;

pasBuTUEe YMeHWUA 060CHOBbIBATb CBOW BbIBOAblI U MPOBOAUTL
[0Ka3aTe/ibHble pacCyXAeHus.

JINYHOCTHbIE Uenu:

pasBMTME TBOPYECKUX CMOCOBHOCTEA, WHTYMULMMW, HaBbIKOB
CaMOCTOSITENIbHOM [eATeNbHOCTH;

yMeHne 00beKTUBHO OLUEHMBaTb YPOBEHb CBOWX 3HAHWIA MO
npesMeTy ¥ BbICTPaMBaTb MNaaHbl N0 UX KOPPEKTUPOBKMN.

MpeaMeTHble Lenu:

3.4
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JlelicTBUTENIbHBIE YUCTIA. beckoneuno
yObIBatOIAsi ~ reoMeTpUYecKass  IPOrpeccHs.
Apupmernaeckuit KOpPEHb HATypaJbHON
CTEIEHU. Crenenb C paUMOHAJIBHBIM U
NEUCTBUTEIbHBIM ITOKA3aTEJIEM.

pa3BUTHE MOHATHUS NEUCTBUTEIBHOIO 4YMCJIA KaK Pe3ysbTara
BBICTPAVBAHUsl HAy4YHOW TEOPUM NEHCTBUTENBHBIX YHUCEN Ha
OCHOBAHUU MOHSATHS Npenesia YUCIOBON NOCIEN0BATEIbHOCTY,
dbopMUpOBaHHE TOHATUS CTENEHH C JACHCTBUTEIBHBIM
MOKa3aTeJeM KaKk OCHOBBI Ui M3YYEHHs CTENEHHOM,
NOKa3aTeJIbHOH, JIOrapupMHUECKON (HyHKIIHIA,

pa3BUTHE yMEHUN MPUMEHATb CBOWCTBA CTENEHU C
NEHUCTBUTENbHBIM IIOKa3aTeJIeM IPU MOAECIMPOBAHUHU H
U3Y4EeHUH  MAaTEeMaTHYeCKUX  MOJeEJel,  ONUCHIBAIIINX
MpOLIECChl € TMOMOULIBI0 CTENEHU C  JIeHCTBUTENIbHBIM
MOKa3aTesIeM,

¢dbopMupoBaHHE YMEHUI NMPUMEHSATh METOIbI JOKA3aTENbCTB U
QJIrOPUTMBl PELICHWH MPaKTHYECKMX 3a7ad, OMNHUPasCh Ha
WU3Y4YEHHBIE TEOPEMBI U CIEACTBUS.

Memanpeomemmple yeiu:

pa3BUTHE  YMEHHH CaMOCTOSITENIbHO OCYIIECTBIISATh,
KOHTPOJIMPOBATh U KOPPEKTHPOBATD AESITEIBHOCTD B IPOLIECCE
0000ImeHns, CUCTEeMaTH3alM W  pACIIUPEHUs 3HAHMH,
MOJIYYEHHBIX B OCHOBHOM ILIKOJIE,

pasBuTHE CHOCOOHOCTEH K CaMOCTOSITENIBHOMY —IIOHCKY
METOOB pEIICHUs] MPAKTHUYECKUX W MPHUKIAAHBIX 3a/1a4, C
NPUMEHEHHEM H3YYEHHBIX METO/IOB,

(dbopMHupoBaHHE YMEHUH SICHO U TOYHO HM3JIaraThb CBOKD TOYKY
3peHUs] KaK YCTHO, TaK M NMHUCBMEHHO, IPaMOTHO MOJb3YsCh
SI3BIKOM MaTE€MaTHKH.

Juunocmuesie ueiuu:

dbopmupoBanme MHPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO HayKH;

dbopMupOBaHHE OCHOB  CAaMOBOCHHTAHHS B  IpOLECCe
BBIMOJIHEHHS padOT Pa3HOrO YPOBHS CIOXKHOCTH, TPeOyIOIMNX
OTBETCTBEHHOT'O U TBOPYECKOT'O OTHOIIEHUS,

15




CTEMEHHAA ®YHKUWA

CTeneHHas (yHKuMA, e€ cBOMCTBa U rpaguk.
B3anmMHO o6paTHble (YHKUMW. PaBHOCU/IbHbIE
ypaBHeHUs W HepaseHcTBa. VppaunoHanibHble
ypaBHeHud. VppaynoHanbHble HEPaBEHCTBA.

16

pasBUTME CMOCOGHOCTM U TOTOBHOCTWM BECTU fuanor c
APYTVMUW NHOABMU B NPOLLECCE COBMECTHOW eATeNIbHOCTMW.

MpeaMeTHbIE Lenn:

BBEAeHNe NOHATUA CTENEHHOW (DYHKLUN; N3yyeHne eé CBOMCTB
aHaIMTUYECKUMU N TPatiyeCcKUMIN MeTOAaMK;

M3yyeHne MOHATUA 00paTHOW (YHKUUK; 0600LLEHNE MOHATUSA
06paTHOM (PYHKUMKU C UCNOSIb30BAHMEM pPaHee U3YyYeHHbIX 3a-
BUCUMOCTEN; POPMMPOBaHNE YMEHUSA aHAIMTUYECKOM 3anucu
(hYHKUMK, 06paTHON [AHHOW, a TakXe YMEHWs MOCTPOeHUs
rpaduka o6paTHoOn hyHKLUNK;

BBEfeHMne onpeaeneHuni PaBHOCUbHbIX YPaBHEHWA
(HepaBeHCTB, CMUCTEM) W YpaBHEHWI (HEpPaBEHCTB, CUCTEM) —
cneacTBuiA;

BBEAEHWe MNOHATMA obnacTy  onpefesieHUs  ypaBHEHUS
(HepaBeHCTBa, CUCTEMBI);

NMPUMEHEHME MNPU PeLleHUN ypaBHEHU (HepaBeHCTB, CUCTEM)
CBOICTB paBHOCU/bHBIX Npeobpa3oBaHwii;

obydyeHVe MeTofaM pelleHns MppaLnoHaNbHbIX YPaBHEHWI U
HepaBeHCTB.

MeTanpegMeTHbIe LEenn:

06yyeHMe npuemMam UHTeprnpeTauuu sBAEHWI A NPOLECCOB,
MPOTeKaKLMX No CTENEeHHO 3aBUCUMOCTH;

pasBMTUE YMEHWIA  CamMOCTOSTENbHO  OMpeaensTb  Lenu
[eATeNbHOCTM MO W3YUYEHUIO 3M1eMEHTAPHbIX (QYHKUMIA U UX
MPUMEHEHWIO, UCMOMb30BaTb BCE BO3MOXHbIE PeECYypCbl Ans
AOCTUXKEHUS NMOCTaBNEHHbIX Lieneid;

(hopmupoBaHme CMocoGHOCTM " FOTOBHOCTM K
CaMOCTOATE/IbHOMY MOWMCKY METOAO0B PeLleHus NPakTUYeCKuX
3a/1ay;

PasBUTME KPUTUYHOCTU MbILLEHUS B MPOLIECCE OLEHKN U UH-

2.35
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MOKA3ATEJ/IbHAA oYHKUWNA
MokasaTenbHas PYHKUUS, eé CBOWCTBA U rpagink.

MokasaTefibHble  YpaBHeEHUS.
HepaBeHCTBa. Cucrtemsl
YPaBHEHWUI N HEPaBEHCTB.

NMoka3aTenbHble
noKasaTesibHbIX

12

Tepnpetayun unHdopmaymu, Moayvyaemol ©3  pasinNyHbIX
NCTOYHWKOB;

pasBuTMe YMEHWIA B3aUMOAENCTBMS B MpPOLECCe MOMCKa
peLleHns nNpobnem.

JINYHOCTHBbIE Lenn:

(hopmmpoBaHme MVPOBO33peHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKMW;

pasBUTUE CTPEMIEHUIA K CamMOCTOATEe/NIbHON TBOPYECKOW U OT-
BETCTBEHHOW [eATeNbHOCTMH;

pasBuUTUE CTpem/ieHUI K camoo6pa3oBaHWUIO, CO3HATEbHOMY
OTHOLUIEHWIO K HernpepbIBHOMY 06pa30oBaHUI0 KaK YC/OBUIO
ycnewHou npoeccnoHanbHOM 7 00LeCTBEHHOW
[esTeNIbHOCTH.

MpeaMeTHbIE Lenu:

BBEAEHNe TMOHATUSA MOKa3aTeNbHOW (YHKUUW;  U3y4yeHune
CBOICTB M NOCTPOEHMe rpaduka NokasaTenbHON PYHKLNN;
0b6y4yeHVe pelleHnI0 NoKasaTe/lbHbIX YpaBHeHUn (HepaBeHCTB,
CUCTEM) aHA/IUTUYECKMMU 1 TpamyecKumm cnocobamu.

MeTanpegmMeTHbIe LEenn.

MOJennpoBaHue sBMIEHWUA 1N NPOLECCOB, NPOTEKAKLWMNX MO IKC-
MOHEHLMaNbHOMW 3aBUCMMOCTW, C MOMOLWbI opmyn M
rpa)MKoB nokasaTeNlbHOW (YHKL MWK,

nccnegoBaHue peanbHbIX npoteccos 7 ABNEHUNA,
npoTeKawLwWmx Mo 3aKoHam MoKasaTe/lbHOMW 3aBUCMMOCTU, C
MOMOLLbIO CBOMCTB MOKa3aTe/lbHOM PYHKLMK.

JIN4HOCTHBbIE Lenn.

pasBUTUE aHaIMTUYECKUX CMOCOOGHOCTER U MHTymuun (B xXoge
HabnoaeHns 3a MOBEAEHNEM 3KCMOHEHLMaNbHbIX
3aBUCMMOCTEN);

pasBMTME WCCNeA0BaTENbCKUX YMEHWA, Heob6XoaMMbIX B

5.7
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NOTAPUOMUNYECKAA ®YHKUNA 18

Norapugmei. CsoiicTBa norapugmos.
[ecaATnyHble 1 HaTypaibHble  NOrapuMbl.
Norapudpmmyeckas (yHKUMS, e€ cBONCTBA MU
rpaquk. Norapndmunyeckue ypaBHeHus.
Jlorapmmunyeckne HepaBeHCTBA.

0CBOEHUY ByAYyLNX TBOPYECKUX NPOGeccuii;
COBepLUEHCTBOBaHME KYNbTYypbl BbIYNCINTEIbHbIX 7
rpayMyecKnx aencTeuii.

MpeaMeTHbIE Lenn:

BBEEHME NOHATMA lorapugma ymcna;
n3y4eHne CBOWCTB OrapuimMos;

npYMeHeHune CBOICTB norapupmos n
norapupmmyeckoro TOXJecTBa ans
NnorapuMmUUecKnX BblpaXXeHU BbIYUCIEHUSAX;
BBEAeHNe NOHATUIA LeCATUYHOIO N HaTypasibHOro norapupma;
npuMeHeHue QopMynbl nepexoga norapupma K Apyromy
OCHOBaHMWIO A8 BbIYUCNEHUS NOrapuPmMoB ymcen ¢ NobbiMM
OCHOBaHMAMW  (MPU  MCNOMb30BAHUU  BbIYNC/IUTENbHOM
TEXHUKMW);

BBEAEHUE MOHATUA NIOrapuiMUYecKor (YHKLMKN, U3y4veHune
CBOWCTB NorapnmMmuyeckoin GyHKUMM W MOCTPOEHUEe eé
rpaguka;

0byyeHune PELLEHNIO NnorapuiMmUyecknx  ypaBHeHWUH,
HepaBeHCTB W UX CUCTEM aHaIMTUYECKMMU WU rpainvyecKumMu
MeTOfaMU, HaX0XAEeHUO TOUHbIX U NPUGIVIKEHHbBIX 3HAYEHWUIA
KOpPHeRn ypaBHEHNIA.

OCHOBHOTO
yNpoLeHus

MeTanpeameTHble Lenu.

pacllMpeHWe  BbIYUCAUTENbHOrO  annapata  3a  CYéT
NMPUMEHEHNUA CBOWCTB /N0rapumos (3aMeHa BblYUC/IEHWI
NMpon3BeAeHNs U YAaCTHOrO CTEMEHEe Ha BbIYUCNEHUS CYMM W
pasHOCTel nokasaTenieii cTeneHen);

0byueHue MOZEeNMPOBaHUIO peanbHbIX MpoL,eccos,
MPOTEKalLWMX No 3aKOHaM 3KCMOHEeHLNaNbHOW 3aBUCUMOCTH,
M UCCNefOBaHUIO CO34aHHbIX MOJeNeil ¢ MOMOLLbI0 annaparta
norapupmMupoBaHus;

6.8.3
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Vi

TPNTOHOMETPNYECKUWE ®OPMY/1bl
PagnaHHas mepa yrna. NMoBOPOT TOYKM BOKpYr

Hayana koopauHat. OnpeaeneHne  CUHYca,
KOCMHYca W TaHreHca yrna. 3HaKuM CUHYCa,
KOCMHYCa W TaHreHca. 3aBUCUMOCTb MeXAay

CMHYCOM, KOCMHYCOM W TaHrFeHCOM OfHOro U
TOro e yrna. TpUroHoMeTpuYyeckne ToXAecTBa.

CUHYC, KOCMHYC W TaHFeHc yrnoB a u -a.

®opmynbl cnoxeHns. CUHYC, KOCUHYC U TaHTeHC
ABOMHOro yrna. CWHYC, KOCUHYC W TaHreHc
MONMIOBMHHOTO yrna. ®opmynbl  NPUBELEHUS.
CyMma n pasHocTb CMHycoB. CymMmMa U pasHOCTb
KOCWHYCOB.

26

OCO3HaHKe B3aMMOCBA3N MaTeMaTWUKW CO BCEMW npeamMeTamMu
€CTECTBEHHOIO N T'YMaHUTapHOTr o LUK/O0B.

JIN4HOCTHbIE Lenn.

COBEpPLUEHCTBOBAHME BbIYUC/UTENBHON KYNbTYpbI;

pacluMpeHue  CpeAacTB M MeTOAOB  npeobpa3oBaHulii
CUMBONbLHOIO f3bIKa;

paclwupeHne  npeacTaBNeHWiA O  B3aMMHO  06paTHbIX
LencTBUAX.

MpeaMeTHbIE Lenn:

pasBuUTMe NpeacTaBleHUn 0 MaTeMATMKe KakK 4acTu MUPOBOWA
KYNbTypbl, 0 CMOCO6ax OMMCaHUS HA MaTEMaTMYECKOM SI3bIKe,
B YaCTHOCTU B TEPMMUHAX TPUTOHOMETPUM, ABNEHWNIA peanbHOro
MUpa;

(hopMupoBaHue NpeLCTaBNEHUI O MOHATUAX TPUTOHOMETPUU
KaKk MaTemMaTMYeCKMX MOAensax, MO03BOMAKLWMX OMUCbIBATb
npoueccbl, n3y4yaemble (U3NKON, 3KOHOMMWKOIW W APYruMu
HayKamu;

JanbHellwee pa3BuTUe MOHATUA AeACTBUTENIbBHOrO 4yucna no-
CPeLCcTBOM NpeAcTaBieHUs B TPUTOHOMETPUYECKOW POpME;
(hopMupoBaHne YMeHUI onpeaensatTb U UCCNeAoBaTb CBOMCTBA
CMHYyCa, KOCWHYCa, TaHreHca, KOTaHreHca [elCTBUTENIbHOr0
ynucna, WCNONb3ysa OAHO3HAYHOE COOTBETCTBME  MeXAy
TOYKaAMWN YNCOBOWN NPSAMOI 1 TOUKAMWN OKPYXXHOCTMU;
oby4yeHVe NPUMEHEHUIO TPUTOHOMETPUYECKUX TOXAECTB Mpwu
BbIYMCNEHNUSAX, npeobpasoBaHUAX  TPUTOHOMETPUYECKMX
BbIPQXEHUW, peleHn MNpocTewnX TPUTOHOMETPUYECKUX
YPaBHEHUIA, C NCNONb30BaHMEM A0Ka3aTeNbHbIX PacCy>XAeHWI.

MeTanpegmMeTHbIe LEenn.

pasBuTMe  YMeHui
feaTeNbHOCTM MO

CaMOCTOATENIbHO  OMNPeAenaTb  Lenu
YCBOEHWUIO 1 TMPUMEHEHUIO  3HAHWIA

1.6
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VII

TPUTOHOMETPUNYECKNE YPABHEHWUA

YpaBHeHNe COSX =a. YpaBHeHMe sinx=a.
YpaBHeHue tgx =a. PeweHne
TPUTOHOMETPUYECKUX  ypaBHeHW. [pumepsl
pelweHns  NpoCTeMWwnx TPUTOHOMETPUYECKUX
HepaBeHCTB.

19

TPUTOHOMETPUM KaK MaTemMaTU4ecKol MOAeNnn peasibHOW
[NeCTBUTENbHOCTMU;

(hopMmumpoBaHue HaBbIKOB yyebHO-nccnefoBaTebCKOA
NeATeNbHOCTM, TOTOBHOCTU K MOMCKY PeLleHns NpakTUUYecKnx
3ajauv;

pasBUTNE YMEHWIA OPUEHTUPOBATHLCA B Pa3/IMUYHbIX MCTOUYHUKAX
NH(opMaLymm, KPUTUYECKN OLleHMBaTb NOMYyYeHHYH0
NH(OPMaLMIO, MPUMEHATHL €€ B CBOEN AeSTENbHOCTH.

JIN4HOCTHbIE Lenn.

(hopMmmpoBaHme MVPOBO33peEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pPa3BUTUA HayKM W OO6LLECTBEHHOW
NPaKTUKW;

pasBuTMe TOTOBHOCTM  yyallMxXcsi K  CamMOCTOATENbHOM
TBOPYECKOW LeATeNbHOCTU;

(hopMMpOBaHME HaBbIKOB  COTPYLHMYeCTBa B  npouecce
y4ebOHoWm, yuebHO-nccneaoBaTebCKoi, 006LLEeCTBEHHOI
[esTeNIbHOCTH.,

MpeaMeTHbIE Lenu:

BBeZEeHMe NOHATWIA arcsin a, arccos a, arctg a;

BbIBOL (DOPMYyN KOpHel MpOCTeAWMX TPUrOHOMETPUYECKMX
YpPaBHEHWIA;

00yyeHMe  pelweHU  TPUTOHOMETPUYECKUX  YPaBHEHWUH,
CBOAWMXCA K anrebpanyeckum, pelleHuto OAHOPOLHbIX
OTHOCWTE/IbHO CMHYCA U KOCUHYCA YyPaBHEHMWIA;

00yyeHMe  peleHW  TPUTOHOMETPUYECKUX  YPaBHEHWNA
MeTo4amMu  3aMeHbl  HEW3BECTHOrO M PasfioOKeHWs  Ha
MHOXUTENU;

3HAKOMCTBO C METO/IOM OLEHKN MHOXECTBA 3HAYEHWUIA NEBOW 1
npaBoli YacTeil TPUTOHOMETPUYECKOTO YPaBHEHUS;
3HaKOMCTBO CO CMoco6amy pelueHns TPUTOHOMETPMUYECKUX

4.7.8
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VI

MOBTOPEHUE

PelweHne  3afaHulii Ha  npeo6pasoBaHue
CTEMeHHbIX, MOKa3aTeNbHbIX, N0rapuMUUYecKnx
M TPUTOHOMETPUYECKUX BbIPXKEHUI. PelueHue

NpPOCTEeNLWmnX NINHENHbIX, KBafApaTHbIX,
NppaLnoHanbHbIX, NnoKasaTe/IbHbIX n
norapumMmnyecKmx YypaBHEHMWIA. PeweHue

ypaBHEHUI MOBbILEHHOTO YPOBHA CNOXHOCTU
(KBagpaTHbIX, MoKasaTe/nbHbIX,
nppaLnoHanbHbIX, norapumMmyeckmnx) c
OTOOPOM KOPHEN U3 3afaHHOro MPOMEXYTKa.

21

HepaBeHCTB.

MeTanpegMmeTHble Lenu.

paclwmnpeHne CpeacTB MOAENNPOBAHMSA peasbHbIX MPOLECCOB K
ABMEHWUNA;

thopmMupoBaHue NpUEMOB Mepexofa OT aHaIMTUUYECKON K rpa-
(hnyeckoin mogenu n o6paTHo;

pa3BUTUE anropUTMUYECKOTO U NOFMYECKOTO MbILLIEHNS;
COBEPLUEHCTBOBaHME MPUEMOB TOYHbIX U NPUBANXKEHHBIX Bbl-
YNCNEHWIA;

3HAaKOMCTBO C MaTeMaTW4YeCKUM TONKOBaHWEM MOHATUA Nepu-
0[INYHOCTH, NMEHLLEro BaXKHOE MUPOBO33PEHYECKOE
3HayeHue;

3HAKOMCTBO C (PU3NYECKUMWU SIBNEHUAMM, OMNUCbIBAEMbIMU C
MOMOLLbI0 TPUTOHOMETPUYECKNX YPaBHEHWIA.

JINYHOCTHbIE UENN.

COBEpPLUEHCTBOBAHNE HABbIKOB CAMOKOHTPONS;
pa3BUTUE BbIYUCNTENBHOW N aNrOPUTMUYECKOW KyNbTYpbl;
pasBMTMEe TBOPYECKON MHWLMATUBLI, WUCCNEA0BATENbCKUX
YMEHWIA, CAMOKPUTUYHOCTHU.

MpegmMmeTHbIe Uenn:

yMeTb peluaTb 3agaHua tuna 1, 5,9, 10 n 11 n3 AEMO EI3S
(NPOdMNbHBIA YPOBEHB);

B/ageTb npuémamm peweHus sagad tuna 13 w3 AEMO EIN3
MOBbLILEHHOIO YPOBHA C OTGOPOM KOpHEW M3 3a4aHHOro
NMPOMEXYTKaA.

MeTanpegMmeTHble LeNn:

YMEHMe CamOoCTOATE/IbHO OMpeAesniATb Lefin CBOEro 0by4eHus,
CTaBWUTb N (POPMYMPOBATL A/ Cebs HOBbIe 3a4aun B yuébe u
no3HaBaTe/IbHOW  [eATeNbHOCTW, pa3BuMBaTb  MOTUBbI U

7.5.3
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No
n./n.

PelleHne  TPUTOHOMETPUYECKUX  YypaBHEHWi

6a30B0Oro M NOBLILIEHHOI0 YPOBHEW CNOXHOCTU C -
OTOOPOM KOPHERN U3 3afaHHOro MPOMEXYTKa.

PelweHne 3aay Ha MPOLEHTbI, 4acTW, [ONKN, Ha
KOHLleHTpauuo, cmecu, cnnaebl.  PelleHue

3aflaHN Ha BblYMCNEHUA W npeobpas3oBaHns Mo -
3aflaHHbIM opmyam.

NHTepecbl CBOE NOo3HaBaTe/IbHOW AeATeNIbHOCTY;

YMEHME CaMOCTOSATENbHO MaHMPOBaTb MNYTWM AOCTVMKEHMUSA
Lenei, B TOM 4yucne anbTepHaTUBHbIE, OCO3HAHHO BbIOUPATH
Hanbonee 3MeKTUBHbIE CMOCOObI pPELIEHUsS YYeOHbIX K
no3HaBaTe/bHbIX 3a4ay;

pasBuTue YMeHUi CaMOCTOATENbHO OCYLLEeCTBNATD,
KOHTPONMPOBaTb M KOPPEKTMpPOBaTb AeNCTBMS B Mpouecce
0600uleHNs, cucTemaTusaumMm U pacliMpeHUs  3HaHWM,
MONYYEHHbIX B OCHOBHOW LUKONE;

(hopMMpoBaHMe YMeHWIi CaMOCTOSITEIbHO  OCYLLEeCTBAATH,
KOHTPO/IMPOBaTb N KOPPEKTMPOBATb CBOK [AeATE/IbHOCTb Npu
BbIMO/THEHUM 3afaHWIA.

JINYHOCTHbIE Lenu:

NTOIO 136

(hopMMpoBaHME  OCHOB  CamMOBOCMWTaHWsS B MpoLecce
BbINOJIHEHMS PaGOT Pa3HOr0 YPOBHS CMIOXHOCTY;
pasBUTME TBOPYECKMX CMOCOGHOCTEN, WHTYULMUWU, HaBbIKOB

CaMOCTOATENbHOW L0eATENNbHOCTN.

AJITEBPA N HAHANTA MATEMATUYECKOTI O AHAJIN3A, 11 knacc

"naBa/ CogepxaHue maTtepuana Kon-

BO

4yacoB
TPUTOHOMETPNYECKUWME ®@YHKUNW 20
O6nacTb onpefeneHns U MHOXECTBO 3HaYeHWi
TPUTOHOMETPMUYECKUX  (PYHKUMA.  YETHOCTD, -
HEYETHOCTb, MepuogMYHOCTb -
TPUTOHOMETPUYECKUX  (DYHKLWIA. CsolicTBa

Llenn o6yyeHuns

lNpeamMeTHbIe Lenn:

BBEAEHME NOHATUA TPUTOHOMETPUYECKOW (hYHKLUN;
(hopMMpoBaHMe YMEHWI HaxoguTb 06nacTb OMNpefeneHus wu
MHOXeCTBO 3Ha4YE€HUN TPUTOHOMETPUYECKUX (DYHKLMNIA;



(GyHKUMM Yy =cosx wun eé rpagpuk. CBoiicTBa
(GyHKUMM Yy =sinX un eé rpaduk. CBoilcTBa
GyHKUMM Yy =tgx 1 eé rpaduk. Ob6paTHble
TPUTOHOMETPUYECKUE (DYHKL UK.

NMPON3BOAHAA U EE
FEOMETPUYECKWNIA CMbIC/T
MponssogHas. MponssogHas CTEMEeHHOIA
hyHKLMN. Mpasuna  AuddepeHLMpoBaHuS.
MpownsBogHbIE HEeKOTOpPbIX 3N1eMEHTaPHbIX

19

oby4yeHVe nccnefoBaHUO TPUTOHOMETPUYECKUX (DYHKLWMIA Ha
YETHOCTb M HEYETHOCTb U HaXOXAEHUIO nepuoa MyHKLUNN;
M3y4yeHne CBOWCTB (DYHKUMIA Yy =cosx, Y =sinx, Yy =tgx,
y =ctgx, o00yyeHue MNOCTPOEHUIO TrpauKoB (YHKUUIA W
NPUMEHEHUIO CBOWCTB (DYHKUMI NpU pPeLeHnn ypaBHEHUIA W
HepaBeHCTB.

O3HaKOM/leHMe ¢ 06paTHbIMM  TPUTOHOMETPUYECKUMU
(DYHKUMAMM, UX CBOMNCTBAMU U rpaukamu.

MeTanpegmMeTHbIe LEenn.

3HAKOMCTBO C MaTemMaTuM4yecKMM TONKOBAHWEM MNOHATUSA
NepuogMyHOCTN, WMEKLWero BaXXHOE MWUPOBO33PEHYECKOE
3HaueHue;

3HAKOMCTBO C (DM3NYECKUMU SBIEHUAMMW, OMUCLIBAEMbIMU C
MOMOLLbI TPUTOHOMETPUYECKNX (PYHKLNIA,

3HAKOMCTBO C CUHYCOMAON KakK rpaukoM rapMOHWUYECKNX
KonebaHwii;

3HAKOMCTBO C (hopmyfnamu, MO3BONAKOWMUMN  HaXOAUTb
NpUONNXEHHbIE 3HayeHMa sSinX W COSX, C MOMOLLbIO
MHOrO4Y/1EHOB.

JIN4HOCTHBbIE Lenn.

pacllMpeHne  MpeAcTaBleHUWn 0  B3aMMHO  06paTHbIX
[NelicTBMAX;

pasBuTue BbIYUC/IUTENLHO, anropuTMMYecKon 7
rpauyeckoi KynbTypbl;

pasBuTMe TBOPYECKOW WHWLMATUBLI, UCCNeLOBaTENbCKUX
YMEHUIA, CaMOKPUTUYHOCTMN.

[NpegmeTHbIE Lenn:

3aBeplieHne (oOpMUPOBaHWS MpeAcTaBneHWs 0 npejene
YMCNOBOI NOCNef0BaTeNbHOCTHY;

3.5
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byHKIMA.
MIPOU3BOJHOM.

I'eomerpuueckuii

CMBICJI

3HAKOMCTBO C TOHATHSAMH Tpenena (PyHKUMU B TOUKE U Ha
OECKOHEUHOCTH, W acHUMNTOTaMu rpaduka (QyHKIUH, CO
CBOWMCTBaMH IpeaesoB (PyHKIUH,

(dbopmupoBanue rpapuIecKoro MPENCTaBICHUS 0
HETPEPLIBHOCTH (DyHKIIHH;

oOy4eHHe BBIABJICHHIO HETPEPbIBHBIX (YHKIHMHA C OMOpPOi Ha
ONpeneyeHne HenpepblBHOCTH (QyHKOMH (B TOYKE, Ha
UHTEPBAJIE),

3HAKOMCTBO C TIOHSITHEM MPOU3BOAHON (PYHKIIMU B TOUKE U €€
(U3MYECKUM CMBICIIOM;

¢dbopMHupOBaHHE HAYaJIbHBIX YMEHHUH HAXOIUTh MPOU3BOIHBIE
3JEMEHTApHBIX  (PYHKUMH HA  OCHOBE  ONpEACICHHS
MIPOU3BOIHOI;

BIafeHne  npaBwiaMu  IUGQPEepeHIUPOBAHUSA  CYMMBI,
NPOM3BEACHNUS W YaCTHOrO JIBYX (DYHKUMN, BBIHECEHHS
MOCTOSTHHOTO MHOKHUTEJISI 32 3HAK MMPOU3BOIHOI,

3HAKOMCTBO ¢ Au(pPEepeHIHPOBAHIEM CIIOKHON (PYHKIUH H
NPaBUIIOM HaXOXKACHUS MPOU3BOAHON 0OpaTHOH PyHKIINY,
oOy4eHHe  HCIONB30BaHUIO  (QOPMyJBI  MPOM3BOAHOMN

CTETeHHO dyHKIHN f(x)=xF st 060ro

JNEUCTBUTEIBHOIO YUCIIA P,

dbopmupoBanme YMEHUs HAaxXOIUTh MIPON3BO/IHBIC
3JIEMEHTAPHBIX (PYHKIIHIA,

3HAKOMCTBO C T'€OMETPUYECKMM CMBICIIOM IPOU3BOAHOM,
o0y4eHHe COCTaBJICHUIO YPaBHEHMs KacaTeNbHOW K rpaduky
(yHKIMU B 33TaHHON TOYKE.

Memanpeomemmnsie yenu:

HUCIIOJIB30BAHUE (I)I/ISI/I"IGCKOFO CMBICJIa HpOPISBOI[HOfI 1A
OonpeacJcHusA CKOPOCTHU ABUKCHUA MaTepPIaJIbHOfI TOYKHU B
I[aHHbeI MOMCHT BPEMCHHU,
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MPUMEHEHWE MPOM3BOAHOM K
NCCNEAOBAHUIO ®YHKLUW

Bo3pacTaHue " y6biBaHue MYHKLMW.
OKCTpPEMYMbI (QYHKLMN. MpumeHeHne
NPOU3BOAHOWA K  MOCTPOEHUIO rpagukos

(yHKUMIA. Hanbonbliee N HaMMeHbLLee 3Ha4YeHNS
(yHKUMW.  Bbinyknoctb  rpagmka  (YHKUUWN,
TOYKM nepermnba.

19

YCTAHOB/IEHNE  CBSA3W  MeXAYy 3Ha4yeHUMeM MNpPOU3BOLHOMN
(YHKLMM B AAaHHOW TOYKE W TAHFEHCOM Yrna KacaTenbHOW,
NpPoBeAEHHON K rpadinky QPyYHKLMWU B JAaHHOWN TOUKE;

(hopMupoBaHMe MOHATMA  npegena nocnefoBaTeNlbHOCTU

I'II'IOLLI,&,EI,GVI npaBU/IbHbIX 2n- YrobHUKOB, BMMCaHHbLIX B OAWH
N TOT Xe KpyT.

JIN4HOCTHBbIE Lenn.

BOCMWUTaHWe MaTrpuoTusMa, ropaocTv 3a CBOW PofauHy Ha
npuMepe XWU3HW U LeATe/IbHOCTU OTEYECTBEHHbIX YYEHbIX -
mMaTemMatukoB (Jlob6auesckuii H.N.);

passutue abCcTpakTHOro MblILLIEHNS, (hopmmpoBaHme
npeacTaBneHNin 0 6ECKOHEUYHO OOMbLINX N GECKOHEUYHO ManbIX
Be/IMYNHAX;

pasBuMTME TBOPYECKUX CMOCOBHOCTEN,
CaMOCTOATENbHOWN AeATEeNbHOCTMU.

MHTYNnynn, HaBblKOB

[NpeamMeTHbIe Lenn:

06y4yeHVe NPUMEHEHUIO AOCTATOYHbIX YC/I0BUIA BO3pacTaHUA U
y6bIBaHUA [N HAXOXAEHWUA TMPOMEXYTKOB MOHOTOHHOCTM
DYHKUMNY;

3HAKOMCTBO C TMOHATUAMM TOYEK IKCTpeMyMa (YHKLMK,
CTaUMOHapPHbIX U KPUTUYECKUX TOYeK, C HeobXoAWMbIMU K
[JOCTaTOYHBbIMW YCNOBUAMM IKCTPEMYMA (DYHKL MK,

00y4yeHMe noucky  (BbIYMCMEHMIO) TO4YeK 3IKCTpemMyMa
DYHKUMNY;
00yyeHMe Hax0oXAeHU Hanbonblero Uu HaMMEHbLLUEero

3HAYeHUI YHKLMN C MOMOLLbIO NPON3BOAHON;

3HAKOMCTBO C MOHATMEM BTOPOW NPOU3BOLHON (PYHKLMU N eé
(DU3NYECKUM CMbIC/IOM;

NPUMeHeHWe annaparta BTOPOW NPOU3BOLHON ANA HAXOXKAEHUA

147
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NHTEIPAN

MepBoo6pasHas. MpaBuna HaxoXaeHusa
nepBoobpasHbiX.  [nouwagb  KPUBOAMHENHON
Tpaneyun n nHTerpan. BoluncneHmne NHTErpanos.
BbluncneHne nnowaged Guryp ¢ NOMOLLbHO

14

MHTepPBaNOoB BbINYKNOCTU U TOYeK neperunba yHKLmK;
hopMUpPOBaHME  YMEHUS  CTPOUTb  rpaukn  YyHKLNIA-
MHOrOY/IEHOB C MOMOLLbIO MEpPBOM MNPOU3BOALHON W BTOPOi
NpPoOu3BOHOIA.

MeTanpeameTHble LEenu.

(hopMupoBaHne MpeacTaBieHUn 06 3KCTpeMasibHbIX 3afjavax
(3afavax Ha  ONTMMM3aUMIO) B  HayKe, 3KOHOMUKe,
MPOW3BOACTBE;

obyyeHMe MeTOfaM peleHus 3afad  Ha  HaxoXpeHue
MHOFOYro/NbHUKOB Haub6o/nbllein naowann, BMUCAHHBLIX B
OKPY>XHOCTb;

obyuyeHVe MeTOLaM pelleHus 3afady Ha HaxoX/JeHue BbICOTbI
KOHyca Haubonbwero o6bémMa, BMWCAHHONO B  cdepy
3aflaHHOro pajmnyca;

obydyeHVe MeTofaM pelleHus NpUKNagHbIX 3aja4y, CBA3aHHbIX
C nccnefoBaHMeM XapakTepuCTMK NPOLECCOB, NPOTeKaLW KX B
(hm3nke, 6UONOrNUN, XUMUKN, IKOHOMUKE W MHTEPNPETMPOBATH
MoNyYeHHble pe3y/nbTaThbl.

JIN4HOCTHBbIE Lenn.

BOCMWUTaHWe MaTrpuoTusMa, ropaocTv 3a CBOW PofauHy Ha
npuMepe XWU3HW U LeATEe/IbHOCTU OTEYECTBEHHbIX YYEHbIX -
maTematmkoB (Yebbiwes M.J1.);

pasBUTME aHAIUTUYECKMUX CMOCOBHOCTEA U UHTYMULMM B XOne
pelleHns 3afa4y Ha ONTYMMU3aLuio;

pasBuTue BbIYUC/IUTENLHOA, anropuTMUYECKON 7
rpauyeckoi KynbTypbl.

[NpeamMeTHbIe Lenn:

O3HaKOMJ/IeHMe C MOHATMEM nepBoobpa3Hoi, o06y4veHMe
HaxX0XAeHWIo nepBoo6pa3Hoii ans CTENeHHO 7
TPUTOHOMETPUYECKNX (YHKLNIA;

2.6
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MHTerpanoB. [pMMeHeHWe NPOWU3BOAHON U
MHTerpana K pelleHnto NpakTUYecKnx 3agau.

KOMBVHATOPUKA.

MpaBuno npou3BefeHuns. [MepecTaHOBKMN.
PasmeuwieHuss. CouyetaHns U Ux CBOIMCTBA. BUHOM
HbloToHa.

12

- 03HaKOMJ/IeHMe C TMOHATUEM WHTErpupoBaHuUs W oby4yeHune
NMPUMEHEHMIO NPaBUA  WHTErPUPOBaHUA MNPU  HAXOXAEHWM
nepBoo6pasHbIX;

- (hopmupoBaHue NMOHATMA KPUBONMHEWHOW  Tpaneuuwu,
03HAaKOM/IEHMe C MNOHATUEM ONpeAeNnéHHOro  MHTerpana,
00yyeHMe BbIYMCNEHMIO MAOWaAN KPUBOJUHENHONM Tpaneyuu
B NPOCTEALLINX cny4asnx.

MeTanpegMeTHbIe Lenun.

- BbIiBNeHWe Uryp, OrpaHWYeHHbIX [AAHHbIMU NUHUAMU, W
HaxoXeHue nnowagen aTux guryp;

- NPVMMEHEHWe WHTerpanoB pAns BbiBOAa (HOPMynbl 06bEMa
HaKNOHHOWM MPU3Mbl, NMPaMUAbI, KOHYCa;

- NPVMEHEHVEe UHTerpanos ANS pelleHns PU3NYecKnx 3agauv;

- peleHune 3agay Ha ABUXEHMEe C NPYMEHEHNEM UHTErpanos..

JINYHOCTHbIE Lenn.

- pasBuTME BbIYUCAUTENLHOW 1 aNrOPUTMUYECKON KYNbTypbl;

- pacwupeHWe  MpeAcTaBleHUA 0  B3aMMHO  06paTHbIX
LencTBUAX.

lNpeamMeTHbIe Lenn:

- oBnageHne ogHMM W3 OCHOBHbLIX CpPeAcTB MoacyeTa 4ucna
pasfIMyHbIX  COeAUHEeHUN (KOM6UHATOPHBIM npasnom
npou3seefeHUs);

- 3HAaKOMCTBO c nepBbIM BUAOM COeiVHEeHWNN —
nepectaHOBKaMu;

- [JeMOHCTpauna npuMeHeHUa npaBuna NPOU3BEAEHUA MPK
BbIBOAE (DOPMY/Ibl YMCa NEPecTaHOBOK U3 N 3/1IeMEHTOB;

- BNnageHne noHATUEM pPasMeleHna n3 m 3/1eMEeHTOB MO n.

3HaTb (hopMyny AN BblUUCNEHUS A - yncna pasmeLLeHnii us
M 3/1eMEHTOB MO N, yMeTb NPUMEHATb €& NpU peLleHnn 3a8ay;

8.6.4
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Vi

SNEMEHTbI TEOPUN BEPOATHOCTEN 12

CobbiTus. KoM6uHauunm COObITWIA.
MpoTMBOMOMIOXHbIE  CO6bLITUA.  BepoATHOCTb
cobbITHA. CnoxeHue BEPOSATHOCTEN.
HesaBucumble cobbITHA. YMHOXeHue

BEpPOSTHOCTEN. CTaTUCTMYECKas BEPOATHOCTb.

BNafleHne MNOHATMEM COYeTaHUn 06e3 MOBTOPeHWA K3 m

3N1EMEHTOB N0 n. 3HaHue ¢opmynbl Ans Bbluncnenma CIl -
yncna BCEBO3MOXHbIX COYETaHW M3 m 371eMEHTOB N0 N,
YMeHue NPUMEHATL eé Npu peLleHnn 3ajad;

yMeHue packnafblBaTb CTeneHb OMHOMA nNo  opmyrne
Hbl0TOHA MPK HaxoXAeHUU OGUHOMMUANBbHBIX KO3(h(PULNEHTOB
C NMOMOLbLIO TpeyrofibHuKa MNackand. NMpuMeHATL NOSyYeHHbIEe
3HaHUA NpU peLleHnn 3agad.

MeTanpeameTHble LEenu.

3HaKOMCTBO C POX[EHUeMm
NO3BONAKOLENA aHanM3npoBaTb
Urpsbl;

nMpUMeHeHNe KOMOGUHATOPHbIX METOLOB B  CTaTMCTHKEe,
reHeTVKe, IMHIBUCTUKE, NPU peLleHnn TPaHCMOPTHbIX 3afad,
npu CO34aHMn U AeKOLMPOBaHWA LWNGPOB, B MHPOPMATUKE ©

KOMOUHATOPUKN  KaK  HayKW,
rONOBOMIOMKIA W a3apTHble

Ap.
JINYHOCTHBbIE Lenn.

pasBMTUE aHATUTUYECKUX CMOCOBHOCTENR Y HTYNLUN;
WHTErpupoBaHMe B JIMYHbIA OMbIT HOBOW, B TOM u4uUcne
CaMOCTOATE/IbHO MOYYEHHOI MH(opMaL K.

lNpeamMeTHbIe Lenn:

3HAKOMCTBO C pPas/InyHbIMU BUAAMU COObITUIA, KOMOUHALNAMN
COObITUNA;

BBENIEHNE TMOHATUA BEPOATHOCTU co6bITUS (B Knaccn4eckom

MOHMMaHMM) U 00yYeHWe  HaxXOXAEHU  BEPOATHOCTU
CNy4YarHoro cobbiTUsS ¢ 04eBMAHLIMM 6NAroNpUATCTBYHOLLMMU
ncxopamu;

3HaKOMCTBO C TeOpemMOl O BepoOATHOCTM CYMMbl [BYX

HECOBMECTHbIX COObITUIA 1 ee NPUMEHEHNEM, B HaCTHOCTU Mpu
HaxXoXXaeHNK BePOATHOCTN NPOTUBOMO/I0XHOTO coObITHNS;

3.4.7
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VIl

CTATUCTUNKA

CnyuaiiHble BEe/IMUYUNHBI.
TeHAeHUMn. Mepsbl pasbpoca.

LleHTpanbHble

10

- 3HAKOMCTBO C TeOpPeMOW O BEPOATHOCTU CYMMbl [ABYX
NPON3BOMbHbIX COBbITUIA;

- WHTYMTUBHOE BBeAEHMNE MOHATUSA He3aBUCUMbIX COObITUIA,

- 06y4yeHMe HaxO0XAeHW BEPOATHOCTU Npou3BeAeHUs Nb6oro
yncna He3aBUCUMbIX B COBOKYMHOCTU COBbLITUA,

- 3HaKOMCTBO C (hopmynoi BepHynnu, patowieli BO3MOXHOCTb
Haxo4WTb  BEPOATHOCTb  pa3HOO6pasHbIX  KOMOGMHauMi
COObITWIA B CepUAX OLHOTUMHbLIX OMbITOB, B KaX4OM U3
KOTOPbIX PUKCMpyeMoe cobbiTve nnbo NpoucxoamT, NM6o He
NPOUCXOAUT.

MeTanpegMeTHbIe LEenn:

- YMEHWE BbIYMCNATL BEPOSTHOCTU COObITUIA B PeasibHOM XXN3HU;

- (hopmupoBaHWe npeAcTaBNeHWA O MeTogax 06paboTKm
NH(popmMaLnn.

JINYHOCTHbIE Lenu:

- (hopmupoBaHue MWUPOBO33PEHUS, COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHIO HayKMu;

- BOCMWTaHMe naTpuoTMsma, rophoCTM 3a CBOW PoAMHY Ha
npuMepe XXWU3HU W [eATeNIbHOCTU OTEeYECTBEHHbIX YUYEHbIX -
matemaTmkoB (MapkoB A.A., JlanyHoB A.M., Konmoropos
A.H., XuHuuH A.4., M'HegeHko B.B. );

- pas3BuTMe CMocoBHOCTM W TOTOBHOCTU BECTWM [Juanor ¢
APYTMMW NIO4bMW B MPOLLECCe COBMECTHOMN [eATeNbHOCTH.

MpegMeTHbIe Lenu:

- (hopmupoBaHue NOHATUSA cnyyvaiHoi BE/INYMHBbI,
npefcTaBfeHNs O pacnpefeneHnn 3Ha4yeHUi [OUCKPETHOW
CNy4alnHOl BeIMUYUHbBI B BULE YaCTOTHOM Tabnuubl;

- BBeAeHMe MOHATUA reHepasibHOW COBOKYMHOCTU U BbIGOPKMU,
JEMOHCTpaunsa  NPMMEPOB  Penpe3eHTaTUBHbIX  BbIGOPOK
3HaYeHWI Cy4YanHon BeINUYNHBI;

8.5.7
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VI

SAKTIOYUNTENTbHOE MOBTOPEHWE
KYPCA AJITEBEPbl N HAYANT AHATN3A
MNP MOAFOTOBKE K WTOrOBOW
ATTECTAUNN MO MATEMATUKE
PelleHne NpocTelLNX NNHENRHbIX, KBaAPaTHbIX,
pauuoHanbHbIX, MOKa3aTeNbHbIX U
norapumMmMyecKnx HepaBeHCTB. PelweHune
HEpPaBeHCTB NOBbLILLIEHHOI0 YPOBHSA C/I0XHOCTM
(KBagpaTHbIX, NOKa3aTe/IbHbIX,
nppaumnoHasnbHbIX, norapummyeckunx). PeweHne
CUCTEM HepaBeHCTB MOBbILIEHHOIO YPOBHS
CNOXHOCTK (KBafpaTHbIX, NOKa3aTe/bHbIX,
pauMOoHanbHbIX, norapuMmuyecknx). UteHue

30

(hopMupoBaHune MpeacTaBNeHNn 06 OCHOBHbIX LEHTPabHbIX
TEeHAEHUMAX: MOJe, MefuaHe, CPefHEE N YMEHUS UX HAX04UTb
B yUYeOHbIX BblOOpPKaXx;

o0yyeHMe npeacTaBieHUA O MaTeEMaTUYECKOM OXWUAaHWUU W
YMEHWUIA BbIYUCAATL MaTeMaTU4eckoe OXufaHue Cny4vaiHow
BE/IMUYNHbI C KOHEYHbIM YNC/IOM 3HAYEHWI;

BBEIEHWE OCHOBHbIX Mep pa3bpoca 3Ha4YeHWUldi CcnyvaiiHow
BE/IMYMHbI: pa3Max, OTKMIOHEHWEe OT CPefHEero, ANCNepcuto.

MeTanpegmeTHble LEenu.

paclwmnpeHne CpeacTB MOAENNPOBAHMSA peasibHbIX MPOLECCOB K
ABMEHWUN;

3HAKOMCTBO C NMPUMEHEHNEM 3HAHWUIN O CNyYaliHblX BENNYMHAX
B PELUEHUMN NPAKTUKO-OPUEHTUPOBAHHbIX 3ajay.

JINYHOCTHbIE Uenn.

pacLimpeHne NpescTaB/ieHNIA 0 YACNOBbIX MHOXECTBaXx;
pasBuTMe FOTOBHOCTM K €CaM006pa30BaHMI0 Ha MPOTSXEHUM
BCEM  XKWM3HW, KaK YC/OBMK  YCMELWHOro  AOCTWKEHUs
MOCTaB/IEHHbIX LieNieil B BbIGPaHHOM chepe AeaTeNlbHOCTH.

MpeaMeTHble Lenu:

yMeTb pelwlaTb 3agaHusa tuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
AeMOHCTpaunoHHoin Bepcun (AEMO) EI3 (npoduibHbIi
YPOBEHb);

BnafeTb npuémamu pewieHns sagad tuna 13, 15, 17, 18, 19 u3
OEMO EI3.

MeTanpegMmeTHble LeNn:

YMeHWe CamMOCTOSATe/IbHO ONpefensTh Lenn CBOEro obyveHus,
CTaBUTb W (POpMynMpoBaTb ANs ce6s HOBble 3a4aun B yUébe v

1.2.4.7

30



rpauKoB 3aBUCUMOCTEN, HTeprpeTaLus
NH(OopMaunn, NpeacTaBleHHON Ha HUX, YMeHUne
fenaTb BbIBOAbl. IHTepnipeTauns nHpopmaunn,
npefcTaB/eHHON Ha guarpammax v ymeHue
fenaTb BbIBOAbI.

FeoMeTpuyecKnii N U3NYECKUA CMbIC/
NPON3BOAHOWA.

MprMeHeHVe NpPOU3BOAHONW K WCCNeA0BaHuUI0
(yHKUMIiA. PeweHne 3agay Ha  [BUKEHME.
OBvxeHne MNPOTHKEHHbIX Ten. [BUXeHne o
BOJe. CpegHsAs  CKOPOCT. 3agaum Ha
MPON3BOANTENIbHOCTL. PelleHne 3afay Ha TeEMY:
«[ToHATME BepoATHOCTU. [MpakTu4yeckne 3agauyu
Ha BblYMCNeHMEe BeposiTHOCTeid. [pocTeiwne

npasuna 7 (hopmy bl BbIYMC/IEHNA
BEPOATHOCTEN». PelleHne 3afay Ha NPOLEHTHI C
9KOHOMWYECKUM COLepXKaHunem. MeTozbl
peLleHns 3afay c napametTpamm (aHaIMTUYECKUN,
rpauyeckui). Y paBHeHus: KBagpaTtHble,
nppaumoHanbHble, nokasaTtesbHble,

norapugMmyeckne, TPUroHOMeTpMYeCKHe.
HepaBeHCTBa:  KBajpaTHble, MOKa3aTeflbHble,

norapugpmmnyeckue. PewleHne 3afady  Ha
AeNMMOCTb, 3agay C LLeN0OYUCTIEHHbIMM
HEN3BECTHbLIMMU.

NTOIO

no3HaBaTe/IbHON  AeATeNbHOCTW, pa3BuMBaTb  MOTMBbI U
NHTepecbl CBOEN No3HaBaTe/IbHOW AeATe/IbHOCTMU;

- YMeHMe CaMOCTOATe/IbHO MaHupoBaTb NYTU AOCTUKEHUS
Lenei, B TOM 4ucne anbTepHaTUBHbIE, OCO3HAHHO BbIOUPATH
Hanbonee 3(M(PEKTUBHbIE CNOCO6bLI peleHns Yy4debHbIX U
no3HaBaTe/IbHbIX 3ajavy;

- pasBuTue YMeHU CaMOCTOATENIbHO OCYLL,eCTBNATD,
KOHTPO/IMPOBaTb W KOPPEKTUpOBaTb [eiCTBMA B npouecce
0606LeHNs, cucTemMaTM3aLlUMM U paclMpeHus  3HaHW,
NONYYEeHHbIX B OCHOBHO LUKONE;

- (hopMupoBaHWe YMeHWIi CaMOCTOSITeIbHO  OCYLLeCTBAATH,
KOHTPO/IMPOBaTb N KOPPEKTMPOBATb CBOK [AeATe/IbHOCTb Npu
BbINOIHEHUW 33JaHWNIA;

JINYHOCTHBbIE Lenn:

- (opmupoBaHMe OCHOB  CaMOBOCMWTaHUA B  npouecce
BbINOJIHEHWNS Pa60T Pa3HOro YPOBHS C/IOXHOCTMW;

- pasBUTME TBOPYECKUX CMNOCOBHOCTEN, WHTYUUUKN, HaBbIKOB
CaMOCTOSITENIbHOW AeATENbHOCTH.

136

"feomeTpuns, 10 knacc
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Ne ["nasa/ CofepxaHune matepuana Kon-so Llenn obyyeHus OCHOBHbIE
n./n. 4yacoB HanpasneHna
BOCNMTaTEIbHOW
LeATe/IbHOCTU
I MOBTOPEHVIE. BBEAEHVIE B MPEAMET 10
TpeyrofibHUKMU, Knaccugunkawms TPeyrosibHMKOB, lMpegmMeTHbIE Lenun: 2.5.7
3amMeyaTesibHble  JIMHUN N TOYKU B TPEyronbHUKE. - cucrtematTmnsauna 3HaHUIA o TpeyrosibHNKax,

PaBHOGelpEHHbI N PaBHOCTOPOHHUW TPeyrofibHUKN UX
cBoiicTBa. OKpPYXHOCTb, BMUCaHHAA B TPEYrONbHUK,
OKPY>XHOCTb, ONMMUCAHHAasA 0KO/0 TPeyrobHUKA.

PaBeHCTBO M nogobue TpeyronbHWKOB. CpeaHAs NUHWA
TPeyronbHUKa. MpAMOYronbHble TPeyronbHUKMN.
TpuroHomeTpuyeckne (yHKLMU OCTpbIX yrnos. Mnowanb
TPeyronbHUKa.

NnpUMeHeHWe CBOWCTB MefMaH,
BbICOT /11 PeLlleHns 3aay;
BNafIeHNe MOHATUEM «FeOMeTPUYECKOe MECTO
TOYEK»,  YMEHMEe  MpPUBOAWUTL  MPUMEpSI.
YMeHune  (opMynuMpoBaTb M [0Ka3blBaTb
CBOCTBA W MNpPU3HAKM PaBHOGEAPEHHOro U
PaBHOCTOPOHHEro TPeyronbHNKOB;

buccekTpuc,

HeTbIpEXYronbHNKY, Knaccugukayms - YMeHWe [OKa3blBaTb, 4YTO B TPeYronbHuUK
4eTbIPEXYTONIbHUKOB, CBOWCTBA n Npu3sHakKn MOXXHO BNUCaTb eANHCTBEHHY OKPYXXHOCTb U
napannenorpaMmma, npaAMOyrosibHWUKa, KBajpaTa, p0M6a. OKONO TPeyrojibH1Ka MOXXHO onucaTb
Tpaneuus, cpeaHAs IMHUA Tpaneuuu. €ANHCTBEHHYO OKPYXXHOCTb;

OKpY>HOCTb, BMncaHHas B 4eTbIPEXYTONbHNK. - yMeHUWe (popMynMpoBaTb NMPU3HAKM paBEHCTBA
OKpPY>XHOCTb, ONUCaHHas OKOJI0  YeTbIPEXYrONbHUKA. M NoJ06US TPEYroNbHUKOB, CBOMCTBA CpeaHeii
dopmynbl Naowagent YeTblipéxyronbHUKOB. NIMHWK:

OKpYXHOCTb.  ¥Tibl M OTPE3KM,  CBA3AHHbIE  C - yMeHue BbIp@XaTb CTOPOHbLI NPSMOYFOLHOIO
OKPYXHOCTLO. TPeyrofnbHMUKa Yepes OfjHY W3 [aHHbIX CTOPOH
MpegmeT  cTepeoMeTpun.  AKCUOMbI  CTEPEOMETPUMN. M OCTPBIN Yron;

HeKOTOpre cneacTena U3 akCMoM.

YMeHUWe BbIBOAUTb (hOPMY/bl AN HAXOXAEHNS
nnowaan TpeyronbHUKOB;

yMeHue  (opMynuMpoBaTb  CBOIWCTBA U
npU3sHaKku napannenorpamma,
NPAMOYronbHUKa, KBagpaTa v poMoa;

YMeHUWe BbIBOAUTbL (OPMYNY ANS HAX0XAEHUs
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IUTUHBI CpeaHel IMHUN TPaIeLyy,;

ymeHue  (GopMyaHpoOBaTH  YCIOBHA, IpH
KOTOPBIX OKPY>KHOCTb MOKHO BITUCATh B
YeTBIPEXYTOJNbHUK U OMHCATH OKOJIO HETO;
yMEHHE BbIBOAUTH (POPMyJbl  MJIOLIAAEH
NPSIMOYTOJIbHHUKA, KBaJpaTa,
napajuiesiorpaMma, poMoa, Tparnennw,

ymeHue (GOpPMyIHMpOBaTb U JOKa3bIBATb
TEOPEMBI O BIIUCAHHBIX yIiax, 00 yriie Mexny
KacaTeJpbHOH W  XOpAoH, o0 oTpes3kax
nepecekarImuxcss ~ XOpHa, O  KBajapare
KacaTesNIbHOH. YMeHHe BBbIBOAUTH (HOPMYJIbI
IJIsi  BBIYUCICHHS YIJIOB MEXKAY ABYMS
CEeKYIIUMH, TIPOBEAEHHBIMH U3 OIHOM TOYKH;
yMEHHE MepevYHCIsTh OCHOBHbIE (QHUIYpbI B
MPOCTpaHCTBe (TOYKA, TpsMasi, MJIOCKOCTb),
¢dopMyIHpOBaTh aKCHOMBI OO0 WX B3aUMHOM
pACIIONIOKEHNH W WUIFOCTPUPOBATh  OTH
aKCHUOMBI ITPUMEPAMHU M3 OKPYKAIOIIEH Cpenbl;
ymeHue (GOpPMyIHMpOBaTb U JIOKa3bIBATb
TEOPEMY O TIUIOCKOCTH, NPOXOIALICH uepes
OpsSMyI0 M HE JISKAIIyH0 Ha Hel TOuKy, |
TEOpPEMY O IUIOCKOCTH, IPOXOIALICH uepes Be
NePECEeKAIOIINECS TPSIMbIE.

Memanpeomemmnoie yenu:

noAroToBka K TNPHUMEHEHUIO 3HAHUM TIO
MJIAHUMETPUN, MOJIYYC€HHBIX B OCHOBHOI1
LIKOJIE, K  H3Y4YEHUIO  CTEPEOMETPHUH,
TPUTOHOMETPHUH, MATEMATUYECKOTO aHAJIN3A,

pa3BuTHE YMEHUHI CaMOCTOSITENIbHO
OCYILECTBJISATD, KOHTPOJIUPOBATH 51
KOPPEKTUPOBATb  OEWCTBUA B MpoLECcCe
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MAPANTNENBHOCTbL MPAMbBIX U M/IOCKOCTEW

MapannenbHOCTb
(mapannenbHble
napannenbHocTH

NpsiMbIX,
npsmble B

npsamMoii U NAOCKOCTK
NPOCTPaHCTBe, MpU3HaK
NPAMbIX B NPOCTPaHCTBE).
MapannenbHOCTb MPAMOM M NAOCKOCTM. B3aumHoe
pacnonoxeHue NPAMBbIX B NnpocTpaHCTBe.
Ckpewusatowmecs npsMble. YTbl C COHanpasieHHbIMU
CTopoHamMu. B3auMmMHOe  pacrnosiokeHne nNpsMbIX B
MPOCTPaHCTBE. YTON MexXxay npambimu. [lapannenbHble
nnockoctu.  CBoiicTBa  MapannenbHbIX  MAOCKOCTEN.
TeTpasgp. Mapannenenunef. [locTpoeHne  CeveHWiA
TeTpasjpa v napannienennneja.

16

0606LeHna, cucTemMaTusaunum 1 pacinmpeHuns
3HaHWI, NONYYEeHHbIX B OCHOBHO LUKOSE;

JINYHOC T HbIE Lenn.

cuctemaTusauma 3HaHWR N0 MIAHUMETPUMN,
MONYYEHHbIX B  OCHOBHOW  LWKoNe,  ANd
3(h(heKTUBHOIO OCBOEHMA Kypca CTepeoMeTpumn
W ycnewHon noarotoBkm K EF3 no
NPOQUIbHON MaTeMaTuUKE;

pasBMTME FOTOBHOCTU K CaM0O0Opa3oBaHMIO Ha
MPOTSXXEHUN BCEM DKWU3HW, KaK YCNOBUIO

YCMNEWHOro  JOCTMXKEHWS  MOCTaB/IEHHbIX
Lienein B BblbpaHHOM cepe AesaTenbHOCTH
pacwupeHue npeacTaBneHnn 06

aKCMOMATUYEeCKMX MOCTPOEHUAX TeoMeTpumn
(Hay4HoR Teopun).

MpeamMeTHble Lenu:

(hopmupoBaHMe  MOHATMSA  NapanfiefbHbIX
MPAMbIX B MPOCTPaHCTBE, [0Ka3aTesbCTBO
TeopeMmbl 0 NapanfienibHbiX NPAMbIX;
(hopMupoBaHue npeacTaBieHNs 0 BO3MOXHbIX
Clyyasix B3aMMHOI0 pacnonoXeHus Npsamon u
MA0CKOCTH;

[,0Ka3aTeNbCTBO yTBepXAeHWI 0
napannenbHOCTX  NPAMOA M MNJOCKOCTM
(cBoliCcTBa ¥ NPU3HAK);

(hopmupoBaHue nNpeacTaBneHNn 0 BO3MOXHbIX
Cyyasix B3aMMHOr0 PacnofioXeHus  ABYX
MPSAMbIX B NPOCTPAHCTBE;

BBeAEHMe noHATUA CKpeLLMBaOLLNXCS
NpsAMbIX, [,0Ka3aTenbCcTBo Teopembl,

4,3,5
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BbIpaXKalollel NpU3HAK CKPELIUBAIOLIUXCS
OpsIMBbIX, U TEOpeMbl O  IUIOCKOCTH,
MPOXOIALLEH yepes OHY U3
CKPEIUBAIOIIMXCS  NPSMBIX  MapajlielbHO
OPYrou NpsiMOM;

BBEJICHHE TOHATUS COHAIPABIIEHHBIX Jy4eH,
IOKa3aTeIbCTBO TEOpeMbl 00 yriaax ¢
COHAIIPaBJIEHHbIMH CTOPOHAMY,
dopMHupOBaHHE ~ TOHATUS  MapaJUICIBHBIX
IJIOCKOCTEH, 10Ka3aTeNbCTBO YTBEPXKAECHUS O
NpU3HaKe€ W  CBOWCTBaX  MapajiesIbHbIX
IUIOCKOCTEH,

¢dbopMHupOBaHUE MPEACTABICHUN O TETPA3APE U
napajuieNienuresne, J€MOHCTpaLUs Ha
geprexkax M MOJEISIX HMX  DJIEMEHTOB,
nzo0pakeHne STUX (UIyp HA PHUCYHKAX,
WUIIOCTpalMsl ¢ HMX IIOMOINBIO Pa3INYHbIX
CJIy4aeB B3aMMHOTO PACIOJIOXKEHUsS! MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE, NOKA3aTeIbCTBO
YTBEP>KAEHUSI O CBOMCTBAxX Napajulesenurnena,;
BBEJICHHE [IOHATHUS CEYEHMs, IOCTPOEHUE
ceueHW  TeTpa’dapa  (mapajuleNenumnena),
aHau3 BO3MOKHBIX BUJIOB CEUCHUM,
3HAKOMCTBO C  METOJaMU  TOCTPOEHHS
CEUYCHUI.

Memanpeomemmnoie yenu:

yYMEHHE PaCIlO3HABATb HA YEPTEIKAX, MOIEIAX
U B pPEaJIbHOM MHpPE TeOMETpHUYECKue (PUrypsl
U Tena (MHOTOTPAHHUKH), TPUMEHSTh HX
CBOWCTBA MPU MOAEIHPOBAHNUHN B €CTECTBEHHO-
HAY4YHBIX OONACTSIX.

Juunocmuoie Helu .
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MNEPMNEHANKYNAPHOCTb MNMPAMbIX
MTIOCKOCTEMN

MepneHanKynsapHble npsMble B MpoCTpaHCTBe.
MapannenbHble NpAMble, NEPNeHANKYNAPHbIE K NIO0CKOCTH.
Mpu3HaK nepneHAnKYNApHOCTM MNPAMOA W MNOCKOCTH.
Teopema 0 nNpPAMOW, MNeprneHANKYNAPHOW  MNJOCKOCTMW.
PaccTofaHMe OT TOYKM [0 NJAOCKOCTU. Teopema O TPEX
nepneHAnKynapax. Yrosn Mexzgy npsamon M MAoCKOCTbHO.
[ByrpaHHblii yron. Mpu3HaK MnepneHanKynsapHoOCTU [ABYX
NJI0CKOCTEN. MpAMOYronbHbINA napannenenunes.
TpéxrpaHHblil yron. MHOrorpaHHblii yron.

18

pasBuTME NPOCTPAHCTBEHHOIO BOOGPAXKEHUS 1
MbILLNEHNSA NPU U3YYEeHUN MHOFOrpaHHUKOB K
NX CeYEeHWA.

MpeamMeTHble Lenu:

[0Ka3aTeNbCTBO  TEOPEMbl,  BblpaxaroLLel
NpU3HaK MeprneHANKYNSAPHOCTA NPAMOWA 1
MIOCKOCTW, W TEOPEMbl O CYLLECTBOBaHWW U
eJMHCTBEHHOCTU NPsSMON, NPoXoAsLein Yepes
[AaHHYK TOYKY W MepneHANKYNSApHYO AaHHO
MAOCKOCTY;

pelleHne  3afay  Ha  BblUMC/IEHUE W
[0Ka3aTenbCTBO, CBAI3aHHbIX c
neprneHANKYNAPHOCTbIO NPSMOI M NNOCKOCTY;

BBElEHWEe  MOHATUS  NepneHAuKynspa MU
HaK/IOHHOA K  NIocKocTw, npoeKLmm
HaKNOHHOW,  paccTOsHUA:  OT  TOYKM [0
MNOCKOCTMH, Mexay napannenbHbIMu

NAOCKOCTAMM, MeXAY MapannenbHoi npsmoi
M MNJOCKOCTbIO, MeXAy CKpelwuBarLwmummncs
NpAMbIMMU;

[0Ka3aTeNbCTBO Teopembl 0 TPEX
neprneHanMKynsapax wu npuMeHeHue eé npu
pelweHnn 3apay;

BBEfEHME MOHATUSA OPTOrOHa/bHON NpPOeKLMK
TOYKM (pUrypbl) Ha NJIOCKOCTb;

BBELEHME MOHATUA Yyrna Mexay npsamoi wu
MNOCKOCTbIO;

BBELEHME TMOHATUA [ABYrpaHHOro yrna, ero
n3MepeHns, O6BACHeHWEe, UTO Takoe Yron

1,4,8
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MEXKIY MEePECEKAIOUIMMHUCS IUJIOCKOCTSIMU U B
KaKHX Mpeaesax OH U3MepSIeTCs,
(dbopMUpPOBaHHE TMPEACTABICHUS O B3aUMHO
MEePIEHANKYJIAPHBIX TJIOCKOCTSIX,
NOKAa3aTeNbCTBO  TEOPEMBI O  NPHU3HAKE
MEePIICHANKYJISIPHOCTH ABYX IJIOCKOCTEN;
onpenenaeHue MPSIMOYTOJIBHOTO
napajuieyenunena, NOKA3aTeNbCTBO
YTBEPKIACHUHN O €ro CBOMCTBAX;

BBEJACHUE TMOHATUS MHOTOTPAHHOrO  yrjia
(TpéxTpaHHOrO), JOKA3aTeJIbCTBO
VTBEPKIACHUSA O TOM, YTO KaXXAbIM IJIOCKUI
YTOJI TPEXTPAHHOTO YIJIa MEHBIIIE CYMMBI JBYX
OPYTUX IUIOCKUX YIJIOB, U TEOPEMbI O CyMMe
IJIOCKUX VYIJIOB BBINYKJOIO MHOTOIPAaHHOTO
yria.

Memanpeomemmnuie yenu:

YMEHUEC PACIIO3HABATL Ha YEPTCKAX HU B

peanbHOM MHUpe napa’sjeibHble 151
MEePIICHANKYISIPHBIE MJIOCKOCTH,
CKpELINBAOIIHEC 51 MepPeCeKaroIHUecs

npsIMbIE, OTNPENENATh YIoJl MEXAY NPSMOH U
TUIOCKOCTBIO;

YMEHHE PACIIO3HABATb HA YEPTEXKAX, MOIEIAX
U B pPEaJIbHOM MHpPE IeOMeTpUUecKue (QUurypsl
U Tena (MHOTOTPAaHHUKH), NPUMEHSTh HX
CBOWCTBA MPU MOAEIHPOBAHNUHN B €CTECTBEHHO-
HAY4YHBIX OONACTSIX.

Juunocmusie ueiu:

pa3BUTHE MPOCTPAHCTBEHHOT'O BOOOPAKEHUS U
MBILUICHUS IPU U3yY€HUHU MHOTOTPAaHHUKOB.
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MHOTOMrPAHHUWKN

lMoHATME MHOrorpaHHuka. MNMpusma. M'eomeTpuyecKkoe Teno.
Teopema 3iinepa. MpocTpaHCTBeHHas Teopema Mudaropa.
Mupamuga. MpaBunbHaa nupaMmuaa. Y cevéHHasa nupamuma.
MocTpoeHune CeYeHNN nupamuma. Cummetpus B
npoctpaHcTee. [loHATME MNpPaBUNLHOIO MHOrOrpaHHuKa.
3NeMeHTbl CUMMETPUY NPaBUIbHLIX MHOFOrPaHHNKOB.

12

lNpeamMeTHbIe Uuenu:

BBEAEeHMe TMOHATUA  MHOrOrpaHHuKa, ero
3/IEMEHTOB,  BbINYK/JOr0  MHOTOrpaHHuKa,
npuMepbl MHOTOrpaHHMKOB;

BBEJEeHMe TMOHATUA TeoMeTpPUYecKoro Tena,
[0Ka3aTeNbCTBO  Teopembl  Jdiinepa  Ans
BbIMYK/bIX MHOrOrpaHHMKOB;

BBEAEHWe  MOHATMA  NpusMbl  (NpAMON,
HaKNOHHOW,  MpaBW/IbHOW),  M300paxeHune
NMPU3Mbl Ha PUCYHKE;

onpefefieHMe MOHATUA nowagb MNOJIHOWA
(60KOBOI1) MOBEPXHOCTM MPU3MbI;

BbIBOA (POpMY/bl MoWaiM OpPTOroHasbHOM
NMPoeKLMM MHOTOYro/ibHUKa U [0Ka3aTe/IbCTBO
NPOCTpaHCTBEHHON TeopeMbl MNugaropa;
BBEAEeHMe MOHATUIA: nupamuga, YCeYéHHas
nupamuga, nx afieMeHTOB;

onpefeneHve naowagan nonHon (60KOBOWA)
MOBEPXHOCTM nupamusl, yCeYEHHOM
nupamuibl;

BBEAEHMe MOHATUA MPaBWUIbHOW nupamuibl,
[0Ka3aTeNbCTBO YTBEPXKAEHUIA O CBOMCTBAX eé
60KOBbIX pébep, GOKOBbLIX rpaHeil U TeopeMmbl
0 naowaan 60KO0BOWA NMOBEPXHOCTHU
npaBW/IbHON NUpaMuapbl;

pewleHne  3afay  Ha  BblYUC/IEHME U
[0Ka3aTeNbCTBO, CBA3AHHbLIX C MUpammjamu,
3a/lay Ha NoCTPOeHNe CeYeHWNn Nupamug;
onpegeneHue TOYEK, CUMMETPUYHbBIX
OTHOCUTE/IbHO TOYKW (NPAMON, NIOCKOCTH),
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MOBTOPEHWE

PeweHne 3agay Ha Tembl: «[lpaBufbHas nupamupa, eé
anemeHTbl»; «[1paBuibHaA TpeyronbHasa nupamupga, eé
3/IeMEHTbI»; «[paBusibHas YeTbIpEXYrosibHas
(wecTuyronbHaa) nupamuga, eé aneMeHTbl»; «llpusma u
eé oanemeHTbl. [pamasa npusma. [lpaBunbHad npusma.
MpaBunbHaa TpeyronbHas npusma», «llapannenenuneg,
ero anemeHTbl. MpAMOYronbHbIn napannenenunes. Ky6.»

12

LeHTpa (ocu, NJIOCKOCTA) CUMMETPUU (UTYPbI;

- BBefleHue MnoHATUA MHOTOrpaHHM1Ka,
npaBubHOIO MHOTOrpaHHMKa,
[0Ka3aTenbCTBO, 4YTO  He  cyulecTByeT
NpaBUNIbHOTO  MHOTOrpaHHMKa, rpaHsiMm
KOTOPOro  SIBNSOTCS npaBu/bHble n-

YrONbHUKK Mpu N >6, BUAbl NPaBUNbHbIX
MHOFOrpaHHNKOB UX 3/IEMEHTbI CUMMETPUMN.

MeTanpegMeTHbIe Lenu:

- [leMOHCTpauus npuMepoB tpuryp,
obnajaroWwmx 3fiemeHTaMu  CUMMETpUU B
NCKYCCTBE, apXUTEKTYpe, TeXHUKe, NpUpose;

- YMEeHMVe pacno3HaBaTb Ha 4yepTexkax, MoLensx
M B pealbHOM MUpe reomeTpuyeckue urypsi
n Tena (MHOrOrpaHHUKW) TMPUMEHATL UX
CBOWCTBa NpPY MOJENMPOBAHNN B €CTECTBEHHO-
Hay4YHbIX 00NnacTsX.

JINYHOC T HbIE Lem:

- pasBuTME NPOCTPAHCTBEHHOI0 BOOGPaXEHUA U
MbILLI/IEHUSA NPU U3YYEHUN MHOTOrPaHHUKOB;

- BOCMUTaHWe 3CTETUYECKOW KynbTypbl Mpu
N3yyeHnn N306paKeHN Nnpasu/ibHbIX
MHOTOrpaHHMKOB.

lNpeamMeTHbIe Uenu:

- yMeTb pewaTb 3afaHus Tuna 6 U3
JleMOHCTpaunoHHoi Bepcun (AEMO) EIS
(NMpothnbHbIV YPOBEHD);

- yMeTb pewartb 3ajaHus Tuna 8 wu3
LeMoHcTpaunoHHon Bepcun (AEMO) EID

(Npou/ibHbIA  YypOBEHb) O  Nupamupax,

1,3.5.6
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npu3Max, napajuiesienunenax, kKyoe;

BJIaAeTh MNpUéMaMU pELICHUs 3aJad  Ha
JIOKA3aTelIbCTBO M BBIUHCIEHHWE THNAa 14 U3
JEMO EI'D o TpeyrojpHbIX NHUpamMHuaax, o
nupaMuaax, TMpu3Max, HOapajuiesenuneaax,
kyOe;

BJaAeTh MNpuéMaMu pELIeHUs 3aJad  Ha
IOKA3aTeJIbCTBO M BBIUHMCIEHHEe THMA 16 u3

JIEMO EI'D.

Memanpeomemmnoie yenu:

yMEHHE CaMOCTOSITENIbHO OIpenessTh LeH
cBoero o0y4ueHusi, CTaBUTh U (HOPMYIHPOBATH
s cebst  HOBble 3amaun B yuébe W
MO3HABATENbHON NEATENbHOCTH, pa3BUBATh
MOTHUBBI M HHTEpPEChl CBOEH IO3HABATEIbHOMN
NesITeIbHOCTH,

yMEHHE CaMOCTOSITENIbHO IJIAaHUPOBATb IMYTH
JOCTHKEHUSA 1ene, B TOM YUCTIE
aNbTEPHATUBHBIE,  OCO3HAHHO  BBIOMpPATH
Haubonee 3¢dexTuBHBIE CHOCOOBI peleHus
yueOHBIX U MO3HABATEIbHBIX 337aY,;

pa3BUTHE yMeHUI CaMOCTOSITENIbHO
OCYILECTBJIATD, KOHTPOJIMPOBATh u
KOPPEeKTUPOBAaTb  JEWUCTBUA B  IpoLecce
00001mIeHs, CHCTEMAaTU3aluU U PACIIUPEHUS
3HAHUH, NIOJIyY€HHBIX B OCHOBHOMN LIKOJIE,
dopMupOoBaHUE  YMEHHUH  CaMOCTOSITENIbHO
OCYILECTBJIATD, KOHTPOJIMPOBATh u
KOPPEKTUPOBAaTb CBOK JI€ATEIbHOCTb IPU
BBITIOJTHEHUH 3aJaHUM;

Juunocmuoie Heilu.
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n./n.

NMTOro 68

MeomeTtpua, 11 knacc

FnaBal/ CofepXxaHue maTepuana Kon-Bo
yacoB

UMNNHAP, KOHYC U LWAP. 14

MoHATMe uwmnuHgpa. Tnowasb NOBEPXHOCTU LMAUHAPA.

lMoHATME KoHyca. [lnowagb MNOBEPXHOCTU  KOHYCa.

YceuéHHbIli  KOHyc. Cdepa 1 wap. BsaumHoe

pacnonoxeHue ciepbl KU nnockoctu. KacaTtenbHas

NNOCKOCTb K cdepe. Tnowagb chepbl. B3anmHoe
pacrnosnioxeHue cgepbl n npamoi. Cdepa, BNUCaHHaa B
UMIVHAPUYECKYO NOBepXHOCTb. Cdepa, BMWUCaHHas B
KOHMYECKYKD MOBepXHOCTb. CeyeHus LWUINHLPUYECKON
NoBepxHOCTN. CeYeHNA KOHUYECKON MOBEPXHOCTMW.

(opMMpPOBaHME OCHOB CaMOBOCMWTAHWUA B
MpoLIecce BbINOMHEHNS PaBoT Pa3HOro YpoBHA
CNOXHOCTHU;

- pasBuTue TBOPYECKUX cnoco6HocTe,
NHTYNLNN, HaBbIKOB CaMOCTOATENbHOWA
LeAaTeNbHOCTH.

Llenn obyyeHusa

lNpeamMeTHbIe Lenu:

- BBefeHue NoHATKA UWIMHAPUYECKO
MoBepxHOCTW, €& ob6pa3ywouwen un  ocwy,
n306paXeHne UMIMHAPA W ero  CeyeHus
NNOCKOCTbIO,  MPOXOAAWEl  4epe3  OCb,

NMIOCKOCTbIO, MePNeHANKYNSAPHON K OCu;
onpegeneHve nnowann 60KOBOIN MOBEPXHOCTH
UMNMHAPA, BbIBOA (POPMY/bl ANS BblYMCIEHNS
60KOBOW 1 MOMHOW NOBEPXHOCTU UWNINHAPA;
BBEAEHME MOHATUA KOHUYECKOW MOBEPXHOCTH,
eé  obpasywowux, BEPLUMHBI n  ocu,

n3o0bpaxeHne KoHyca W  €ero  CceyeHus
MMIOCKOCTbIO,  MpOXOoAsWel  Yepe3  OCb,
NAOCKOCTbO, NEPNEHANKYNAPHON K OCK;

onpefeneHve MNOHATUS naowagm 60OKOBOWA

MOBEPXHOCTW KOHYycCa, BbIBOA (DOPMYynbl ANs

2,48
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BBIUUCJICHHSI OOKOBOMW M TIOJTHOW MOBEPXHOCTH
KOHycCa.

BBEIICHUE [MOHATHUA YCEUYEHHOrO KOHYyCa,
BbIBOA (pOPMYJIBI Ui BBIMHUCICHUS ILUIOLIATH
OOKOBOI M TOJIHOW MOBEPXHOCTH YCEUEHHOTO
KOHYy(Ca,

ompeneneHne cdepel U mapa, HUX IEHTPA,
paauyca, quamerpa,

UCCJIENOBAHUE  B3aHUMHOIO  PACHOJOXKECHUS
chepbl W  IUIOCKOCTH, JOKa3aTeNbCTBO
TEOPEMBI O CBOWCTBE U MPU3HAKE KACATEJIbHON
MJIOCKOCTH,

BBEAICHHE TOHITHS «IUIOAAb ChEPBD», BBIBOL
(bOpMyJIBI IJIs1 BBIYUCIICHUS TIOMAU ChEPHT,
UCCJIENOBAHUE  B3aHMHOIO  PACHOJOXKECHUS
cepbl U IPSIMOI;

BBEACHUE TIOHATHS c(ephl, BIHCAHHOW B

LWJIHHAPUYECKY IO (KOHHYECKYIO)
MOBEPXHOCTb,
HUCCIET0OBAHUE BO3MOKHBIX ceueHuit
LWJIHHAPUYECKON 151 KOHHUYECKOU
MOBEPXHOCTH,

pelieHne 3a7ad Ha BBMUHUCIEHUE IUIOLIAAN
OOKOBOH M TIOJHOW TOBEPXHOCTH LUJIHHJPA,
KOHyCa, YCEUYEHHOro KOHyca, cdepbl u
B3aUMHOTO UX PACIIOJIOKEHUSI.

Memanpeomemmnsie yenu:

YMEHHE paclO3HaBaTb HA YePTEKaX, MOAEIAX
U B pEaJIbHOM MHpe TeoMeTpudeckue (QUurypsl
U Tejla BPAILIEHUs, NPUMEHATb HUX CBOWMCTBA
IIPU MOJEIUPOBAHUN B €CTECTBEHHO-HAYYHbIX
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OBbEMBbI TEN

MoHATUE 06BbEMA. O6BEM MPAMOYTO/IbHOTO
napannenenunega. O6bEM npsMoit Npu3mbl. O6bEM
uuanHapa. BeluncneHne 06bLEMOB Te C NOMOLLLbIO
nHTerpana. O6bEM HaKMOHHOM NPU3Mbl. O6BEM
nupamuibl. O6bEm KoHyca. O6béM wapa. O6bEMBI

LapoBOro CerMeHTa, LWapoBOro €soAa 1 WapoBOro CeKTopa.

Mnowagb chepsl.

BEKTOPbI B IMPOCTPAHCTBE

16

0bnacTax;

JIN4HOCTHBbIE Lenn:

pas3BuUTME NPOCTPAHCTBEHHOIO BOOGPAXKEHMS U
MbILLEHUA NPU N3YYEHUIN TeN BpaLleHus.

MpeamMeTHble Lenn:

BBEAEHME NoHATKA 06bEMa Ten,
(hopMynnpoBKa, OCHOBHbIE CBONCTBa 06HLEMOB
M BbIBOA C MX MOMOLWbI (hopMynbl 06bEMaA
NPAMOYTrofbHOr0 Napannenenunesa;

onpegeneHne un dopmyna o6béma nNpaAMOI
NPU3Mbl, UWAUHAPA, HAKAOHHON MpPU3MbI,
nMpamMngbl, KOHyca, YCEYEHHON nupamuibl W
YCEUYEHHOT0 KOHYCa, peLleHne 3ajay;

[l0Ka3aTenbLCTBO Teopembl 06 06bLEME LWapa u ¢
€€ nomouwlbio BbIBOA (OpMYynbl  NaowWagm
cepbl, O06BLEMOB LLAPOBOro CermMeHtTa W
LLIApPOBOro CeKTOpa, peLleHne 3afau.

MeTanpegMeTHbIe Lenn.

yMeHWe MO[LeNvMpoBaTh peasibHble CUTyauuu,
nccnepoBaTb  MPOCTPAHCTBEHHbIE — MOZENN,
WHTEPNpPeTMPOBaTh MOMyYEHHbIV pe3ynbTar;
pa3BMTUE CNOCOBHOCTEN K CAMOCTOATENIbHOMY
MOMCKY METOAOB pELUEHUs MPaKTUYECKUX W
NPUKNaAHbIX 3afay, NPUMEHSAs W3YUYEHHble
MEeTOZbl.

JINYHOCTHbIE Lenu:

PasBUTIE NPOCTPAHCTBEHHOTO BOOBPAXKEHMS I
MbILLNIEHWS NPU N3YUYEHUMN TN BpaLLeHus.

3,5
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MoHATMe BekTOpa. PaBeHCTBO BekKTOpoB. CoXeHue u MpegmeTHbIE Lenu: 7.8

BbluMTaHMe BeKTOpoB. CyMMa HECKO/IbKUX BEKTOPOB. - BBefleHMe TMOHATUA BEKTOpa, ero [A/VHbl,
YMHOXeHue BeKTopa Ha umcio. KomnnaHapHbie BEKTOPbI. KONNMHEapHbIX U PaBHbIX BEKTOPOB;

MpaBuno napannenenunefa. PasnoxxeHne BeKTopa rno Tpem - opmupoBaHMe NpeacTaBNeHWn 0 AeACTBUAX
HEeKOMMNIaHapHbIM BEKTOPaM. C/IOKEHNA W BblYMTAHWA  BEKTOPOB, UX

CBOWCTB, BBefleHMe MpaBufia TPeyrosbHUKa u
npasunna napasniienorpamma;

- BBefleHMe onepauuii CNOXeHUS HeCKONbKUX
BEKTOPOB W YMHOXEHMS BeKTopa Ha 4umcno,
npasuniaa MHOTOYro/bHUKa,;

- OonpefefnieHne  KOMMNIAHapPHbIX  BEKTOPOB,
[0Ka3aTeNbCTBO YTBEPXAEHUS O NpU3HaKe
KOMMNaHapHOCTM TPEX BEKTOPOB, MpPaBW/IO
napannenenuneaa,

- [0Ka3aTe/IbCTBO TEOPeMbl 0O PasNoXeHuu
noboro  Bektopa No  TPEM  [aHHbIM
HeKOMMaHapHbIM BEKTOPaM, peLleHmne 3ajad.

MeTanpegMeTHblIe Lenu.

- YMeHMe NpUMeHATb BEKTOPHbIA MeToh npu
peweHnn U3NYecKnx sagad;

- YMeHue MPUMEeHATb BEKTOpbl, Onepauuu Hag
HUMKW, WX CBOMCTBA MNpPW MOLENNPOBaAHUN B
eCTeCTBEHHO-Hay4YHbIX 06/1aCcTAX.

JINYHOCTHbIE uenn:

- pacwupeHue npeacTaB/ieHNI A 0 BO3MOXHOCTAX
mMaTeMaTU4yeCKMX MeTOLOB B  Pas/inyHbIX
obnacTax.

v METO/4 KOOPANHAT B NMPOCTPAHCTBE. 14
OBVOKEHUA.
MpsaMoyronbHaa cucTemMa KOOPAWHAT B MPOCTPAHCTBE. MpegMeTHbIE Lenn: 1,2,5



Koopnuuatel BektOpa. CBs3b MeXAYy KOOpAHWHATaMU
BEKTOPOB U KoopauHatamu Touek. IIpocreitiune 3agaumn B
KoOpAMHaTax. YpaBHeHHe cepbl.  Yroix  Mexnay
BekTopamMu.  CkanspHoe  NpPOM3BENEHUE  BEKTOPOB.
Briuucnenue yrioB Mexay NPsMbIMH U IJIOCKOCTSIMU.
VYpasHenue miockoctu. LlentpanbHas cummerpus. Ocesast
cumMmeTpus. 3epkaibHas cumMmeTpus. IlapansenbHblit
nepenoc. [IpeoOpazoBanne mogodusi.

BBEJICHUE MPSIMOYTOJIbHOMN CUCTEMBI
KOOPAUMHAT B TMPOCTPAHCTBE, OMNpEACICHUE
KOOPAWHAT TOYKHU U BEKTOPA,

JIOKA3aTeJIbCTBO YTBEP)KAEHUs O KOOPAUHATAX
CYMMbl M Pa3HOCTH [JBYX BEKTOPOB, O
KOOpAMHATAX TMPOU3BEAEHHS BEKTOpa Ha
YHUCJI0, O KOOPAUHATAX BEKTOPA,

BBIBOZT (POPMYJIBI JJIST HAXOKIEHUST KOOPIUHAT
CepeauHbl  OTpE3Ka, JUTUHBI BEKTOpA,
PAcCTOSHUS MEKIY ABYMsI TOUKAMU,

BBIBOJl YpaBHEHUs C(pepbl JTAHHOTO pamuyca C
LICHTPOM B TaHHOH TOUKE;

ONpeAesieHue  yria MeXAYy  BEKTOpaMH,
CKaJISIPHOTO MPOU3BEACHUSA BEKTOPOB,
NIOKA3aTeNIbCTBO  YTBEPKICHUSA 0 ero
CBOMCTBAX;

ONpeAesIeHre yIjla MEXAy ABYMs OPSIMBIMU U
yria Mexay MNOpsAMOM U IUIOCKOCTBIO €

MOMOLLBIO CKAJIAPHOTO MIPOU3BENECHUS
BEKTOPOB;
dbopmupoBanme TIOHATHS YpaBHEHUS

MJIOCKOCTH, MPOXOASLIEH Yepe3 JaHHY0 TOUKY
MEePNEHAUKYISIPHO JAHHOMY BEKTOPY,
¢dbopMupoBaHHE YMEHUI HAXOIUTb PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH,

MPUMEHEHHE BEKTOPOB K PELIECHUTO
r€OMETPUYECKHX 3a/1aY,;
dbopmupoBanue IpeACTaBlIeHUs 00

OTOOpaXKeHUH  MPOCTpPaHCTBA  Ha  ceOs,
paccMOTpeHHe ciydasi, Korja OTOoOpakKeHue
HA3bIBAETCS IBUYKEHUEM MIPOCTPAHCTBA,
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omnpeneneHue MOHATUN! LIEHTPAJIbHAsI
CUMMETpPHs, OCEBass CHMMETPUS, 3epKaJbHas
CUMMETpUST M  MapajUleNbHBI  MEPEHOC,
O00OCHOBaHME TOrO, YTO 3TH OTOOpakKeHUs
MPOCTPAHCTBA Ha cebst SIBJISTEOTCS
IBIKEHUSIMH;

BBEACHUE TIOHATHS LEHTpPaJbHOE monodue
(romortetusi) u mpeoOpa3oBaHKWE MOAOOUS,
paccMOoTpeHne crocoba BBEACHHS TOHSITHS
noJ00HBIX (PUTYpP B MPOCTPAHCTBE C IIOMOLIBIO
npeoOpazoBanuss ~ monodOus,  IpPUMEHEHUE
OBWKEHUH u mpeoOpa3oBaHuil momobust mpu
pELIEHIH reOMETPHUECKUX 3a1ad.

Memanpeomemmnsie yenu:

pa3BUTHE YMEHUN  HCIONb30BAaThb  METON
KOOPAMHAT JI1 BBIYUCIICHUS WJIA HAXOXKACHUS
o0BéMa mapajulenenunena W - TETPadapa,
3aaHHBIX CBOUMH KOOPJIMHATAMY,
(dbopMHupOBaHHE YMEHUI HAXOAUTDH PACCTOSHUS
OT TOYKHU 10 IUIOCKOCTH U PACCTOSTHUSA MEXKIY
CKPELIUBAIOIIUMUCS MPSIMBIMU, 3aAaHHBIMHU B
CUCTEME KOOPJIUHAT,

pa3BUTHE yMEHUH  HCHOJIB30BaTb  METON
KOOPJMHAT B PELICHUU MPUKJIAAHBIX 3a7a4.

Juunocmuesie ueiuu:

pas3BHUTHE CIIOCOOHOCTEH K CAMOCTOATENILHOMY
MOMCKY METOAOB pELIEHUs NMPaKTUYECKUX U
NPUKJIAOHBIX  3aJad C  [PUMEHEHUEM
H3YYEHHBIX METO/IOB;

OCO3HaHUE B3aUMOCBSI3U  MAaTeMAaTUKH C
OPYTUMU NPEAMETaMU €CTECTBEHHO-HAay4YHOIO
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SAK/TIOUNTEJIBHOE NMOBTOPEHNE 18
FEOMETPUW MPUN NOATOTOBKE K UTOTOBOW
ATTECTAUNN MO MATEMATWKE.

PeweHne 3agay no Teme: «LunuHap, ero 3/1emeHTHI.
Mnowagb NOBEPXHOCTM  uUuAnHApa»;  «KoHyc, ero
anemeHTbl. lnowanb NOBEPXHOCTU KOHyca»; «Cdepa u
lwap, ux anemeHTbl. Mnowaab cdepbl U 00bEM LIapa»;
«Mnowanb mnoBepxHoCTW npu3Mbl. O6BLEM  MPU3MbIY;
«O6BEM UMAMHApPA M KOHYyca»; «/3MeHeHWe nnowagn u
obbéMa urypbl npu  M3MEHEHUN €€  pasmMepoB»;
«CeomeTpna Ha Knetyaton Oymare», «TpeyrofibHUK»,
«Mapannenorpamm», «lpAMOYronbHUK, KBagpar, PoM6»,
«Tpaneumnsa», «OKpPYyXHOCTb U Kpyr», «BnucaHHble w
ONUCaHHbIE OKPYXHOCTU».

M TYMaHWTapHOTO LUKJ/IOB.

[MpegmeTHbIE Lenn:

yMeTb pewlatb 3agaHua tuna 3, 6, 8 us JEMO
ErS (npodmnbHbI YpOBEHD);

BNafietb NpuémamMy  peweHus  3ajady  Ha
[0Ka3aTenbCTBO W BblyucieHne tuna 14 n 16
n3 LEMO EI3.

MeTanpeameTHble Lenu.

YMEHMe CaMOCTOATE/IbHO OnpeaensaTb Lenu
CBOEro obyyeHus, CTaBUTb U HOPMYyINPOBaTh
ana  cebs HOBble 3ajaunm B y4yébe K
no3HaBaTeNIbHON  AesATeNbHOCTU, pa3BUBaTb
MOTVBbI U WHTEpecbl CBOEW MO3HaBaTeSIbHOW
[eATeNbHOCTH;

YMeHMe CaMOCTOSTEIbHO MNAaHMPOBaTb MyTH
JOCTKEHNS Lenein, B TOM yucne
anbTepHaTUBHbIE, OCO3HAHHO BblIOMpPaTh
Hanbonee 3PeKTUBHbIE CNOCO6bLI pelleHns
y4ebHbIX M MO3HaBaTEe/bHbIX 334ay;

pasBuTUe yMeHU CaMOCTOATENbHO
OCYLLLeCTBNSATD, KOHTPO/IMPOBaTh n
KOppeKkTMpoBaTb  [eWcTBUS B npouecce
0606LeHNs, cucTeMaTnsayum n paclinpeHns
3HaHWI, NONMYYEeHHbIX B OCHOBHOM LUKO/E;
(hopMMpoBaHMe  yMeHUI  CamOCTOATENIbHO
OCYLLLeCTBNATD, KOHTPO/IMPOBaTh n
KOPPEKTMPOBaTb CBOK  [JeATENIbHOCTb  Npu
BbIMOMHEHUWN 3aAaHWIA;
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NTOIro

68

JINYHOCTHbIE Lenu:

(hopMUpOBaHME OCHOB CamMOBOCMWTaHWUS B
npouecce BbINONHEHUS pa6oT Pa3HOT0 YPOBHSA
CNOXHOCTH;

pasBuTue TBOPYECKUX cnoco6HocTe,
UHTYULNN, HaBbIKOB CaMOCTOATE/NbHOW
LeATeNbHOCTH.
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13.

14.

15.

16.

17.

18.

Jlureparypa

Amumos I A, Konsirun FO. M., Tkauésa M.B., [1la0yana M .UM. u ap. Martemartuka: anredpa
U Hayaja MAaTeMaTHYeCKOro aHaimn3a, reoMerpus. AnreOpa W Hadajla MaTeMaTUYECKOTO

aHanmu3a. Yuebnuk. 10-11 knaccel. basoBerii u yrmyOnennsriii yposuu / — M.: IIpocseenue,
2018.

[Tabynun M.U., Tkauéra M.B., @énoposa H.E. u np. Anrebpa u Havana MareMaTHYECKOTO
aHanmu3a. lunaktudeckne Marepuainsl. 10 knacc. YriayOnéHHbIN ypOBEHb.

Txauésa M.B., Démopoa H.E. Anrebpa u Havana MaTeMaTHYeCKOrO aHAIU3a.
Temaruueckue tectel. 10 knacc. ba3oBeiil U yriayOnEéHHBINA YPOBEHB.

®énoposa H.E., Tkauésa M.B., Anrebpa u Hauana MaTeMaTHYeCKOTO aHAJIH3A.
Metonuueckue pekomengauuu. 10 knacc.

[Tabynun MU, Tkauésa M.B., @énoposa H.E. u np. Anrebpa n Hayama MareMaTH4eCKOro
aHanmu3a. /lunaktudeckne Marepuansl. 11 kmacc. YrayOnéHHbIN ypOBEHb.

Txauésa M.B., AnreOpa u Havama MareMaTH4ecKoro aHanmusa. Temarudeckue Tectol. 10
kyacc. ba3oselil 1 yriyOnéHHBIN yPOBEHD.

®énoposa H.E., Tkauésa M.B., Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIH3A.
Meroauueckue pexkomeHgauuu. 11 knacc.

JL.C. AranacsH, B.®@. Byry3os, C.b. Komomues u ap. Martemaruka: anreOpa U Hauana
MaTeMaTHYecKoro aHamusa, reomerpus. leomerpus. 10-11 kmaccel.  (bazoBbiid 51
yrayoneHHsiil yposHu) /. — M.: IIpocsemenue, 2018.

I'mazkoB FO.A., IOmuna WM. T'eomerpusi. Pabouas terpanb. 11 kmacc. ba3oBeiii u
PO HIBbHBINA YPOBHH.

I'mazkoB 10.A., FOmuna U.HU., Byry3os B.®@. I'eomerpus. PabGouast terpame. 10 xiacc.
bazoBblit 1 poHIIbHBIN YPOBHH.

3uB B.I'. I'eomerpus. dunakrtudeckne marepuaibl. 10 kmacc. ba3oBblii u mpoduibHBIIR
YPOBHHU.

3uB B.I'. T'eomerpust. Hunaktudyecknme matepuannsl. 11 kmacc. ba3oeelii u mpoduibHbINH
YPOBHHU.

Jlutsunenko B.H., baryruna O.A. I'eomerpust. I'oroBumes k EI'D. 10 knacc.

Jlutsunenko B.H., baryruna O.A. I'eomerpust. I'oroBumes k EI'D. 11 knacc.

Caaksa C.M., byry3os B.®@. HU3yuenue reomerpuu B 10-11 xrnaccax.

Bypmuctposa T.A. Anrebpa u Hadama maremaTudeckoro anajm3a. COOpPHUK NMPUMEPHBIX
pabounx mporpamm. 10-11 kmaccel: y4ed. mocobue mis oOmeoOpa3oBaT. OpraHHU3AIMI:
6a30BblIil 1 yriyOn. ypOBHH.

Bypmuctposa T.A. I'eomerpus. COopHHK mpuMepHBIX paboumx mporpamm. 10-11 kiaccer:
yueb. mocobue aist obmeodbpaszoBar. opranusanuil: 0a30BeId 1 yriryOi. ypOBHH.

SAmenxo U.B., Hlectakos C.A. A cnam EI'D! Kypc camonoaroroBku. TexXHONOTUS pellieHus
3amaHuil. YueOHoe mocobme i obmeoOpazoBaTenbHbIX oOpraHuzanuid. [IpodunbHbIH
ypoBeHb. B Tpéx wacTsax: «AnreOpa», «Anrebpa u Hadana aHaiuza» u «I eomeTpusy.
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