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IMosicuuTenbHAA 3aIMCKA

Pabouas mporpamma mo yuebHomy mpeamery «Matemaruka» 10-11 kmaccsl coctaBiieHa Ha

OCHOBE:!

— @epepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpelHero oOImiero
oOpasoBanmus (yTB. mpukazoM MuHuctepcTBa obpasoBanus u Hayku PD ot 17 mas 2012 r.
N413);

— Konnenmuu pa3Butus matemaThdeckoro ooOpaszoaHusi B Poccuiickorr ®denepanum (yTB.
Pacniopsixenuem I[paButensctBa PD ot 24 nexabps 2013 1. Ne 2506-p);

— TpPUMEpPHOH OCHOBHOW 00pa30BaTeNbHON NPOrpaMMBbl CpelHEro oOmero oOpa3oBaHUA
(mporoxon ot 28utons 2016 roga Ne 2/16-3);

— VYMK: Maremaruka: anreOpa U Havajga MaTeMaTHYECKOTO aHaIHW3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTudeckoro aHammsa. YdeOHuwk. 10-11 kmaccel.bazoBelii ¥ yriayOJaeHHBIN
yposuu / II.A. Anumos, KO.M. Komnsirun, M.B. TkauéBa u np. — M.: IIpocemienue, 2018.

— VYMK: Maremartuka: anreOpa ¥ Hauajga MaTeMaTHYECKOTO aHaIM3a, reomeTpus. ['eomerpus.
10-11 xmaccel. (bazoBeiii u yriyonenusiii ypoan) / JI.C. ArtanacsH, B.®. byrysos, C.b.
Kanomues u ap. — M.: IIpocsenienue, 2018.

Hacrosimas mporpamMmmacoctaBiieHaHa 6 4acoB B HemeNto, 3a JaBa rojga oOydenus 408
4acoB, B COOTBETCTBHHM C y4EOHBIM IIAHOM IIKOJBI U SIBISIETCS MPOTPaAMMON YTiyOJIeHHOTO
YpOBHsI OO y4eHHSI.

[IporpaMmma  cooTBeTCTByeT  mojoxkeHussM  DenepanbHOr0  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHAApTa CPEIHEro 00Imero oOpa3oBaHUs, B TOM YHCIE TPEOOBAHUSAM K
pe3ynbTataM OCBOCHHSI OCHOBHOHM 00pa3oBaTeNbHON MpOrpaMMbl, (yHIAMEHTATLHOMY SIIPY
comepxanusi obmero oOpazoBanusi, [IpumepHodt mnporpamme mo Marematuke. [Iporpamma
OTpakaeT HJeH U TOoJIoKeHUs KOHIenuuu pa3BUTHUS MAaTeMaTHYeCKOro 0Opa30BaHUs,
[Iporpammbl  (hOopMHUpPOBaHKS yHHBEPCAIBbHBIX yueOHbIX aeictBuii (YVY]I), cocTaBisrommx
OCHOBY JUIsl CaMOPa3BUTHS M HEMPEPBIBHOIO OOpa30BaHMs, BHIPAOOTKHM KOMMYHHKATHBHBIX
KayeCTB, LIEJTOCTHOCTH OOIEKYIbTYPHOTO, JIMYHOCTHOTO M TII03HABATEIBHOTO  Pa3BUTHUSA
y4danmxcsi.

PaGouas mporpaMMa corjiacHO KOHIIETILIMM Pa3BUTHUA MaT€MaTHYEeCKOro 0O0pa30BaHUS
Poccuiickoit deneparnuu npeanonaraeT peieHue CIeqyoImuX 3a1ad:

® [IPEIOCTaBUTh  KaXIAOMY OOy4aromieMycs BO3MOXHOCTb JIOCTHXKEHHUS  YPOBHS
MaTeMaTUYECKUX 3HAaHUH, HEOOXOIUMBIX JIJIsl JATBHEHUIIICH YCTISIITHOM KU3HHU B OOIIECTBE;

¢ 00ecrIeunTh KOKIOro  Oo0yd4aromierocsi  pa3BUBAIOIIEH  HMHTEIUICKTYyallbHON
NESTENIbHOCTRI0 HAa JOCTYITHOM YPOBHE, HCIOJNb3yS MPUCYIIYID MaTeMaTUKE KpacoTy u
YBJIEKATENIbHOCTD;

e 00ecreynTh HEOOXOUMOE CTpaHe YHCIIO BBITYCKHUKOB, MaTeMaTHYeCcKas MOATOTOBKA
KOTOpBIX JIOCTaTOYHA JJIsl MPOJOJDKEHHS 00pa3oBaHUS B PA3IMYHBIX HAIPaBICHUAX W IS
MPAKTUYECKOW  JIEATEIBHOCTH, BKIIOYAas [MpernoJaBaHUE MAaTEMATHKH, MaTeMaTHYeCKUe
HCCIIeI0BaHus, paboTy B chepe nHPOPMAIMOHHBIX TEXHOJIOTHH | JIp.

O01mas xapakTepucTuKa y4eOHOro npeamera

VYuebublii mnpenmer «MaremaTHkay COOTBETCTBYeT TpeboBaHmsM DenepaibHOrO
TOCYJapCTBEHHOTO CTaHIapTa CPEAHETro OO0IIero oOpa3oBaHUs, BXOIUT B MEPEUYCHb YUIEOHBIX
IPEMETOB, 0053aTENbHBIX JJIS M3YyYCHHUs B CpeiHEel 00111e00pa30BaTebHON IKOJIE.

N3zyuenne y4eOHOro npeamera «MaremaTuka» JIOJKHO obecneuynTsb
(dopMHpOBaHUE: IPECTABICHUNH O COLMANBHBIX, KYJIBTYPHBIX M HCTOPUYECKHX (haKTOpax
CTAHOBJICHUS MAaTEMAaTUKH;OCHOB JIOTHYECKOTO0 M MaTeMaTHYeCKOro MBIIUICHHS;YMEHUH
NPUMEHSTH MOJTyYEHHbIC 3HAHUS MTPU PELLICHUH PA3JIMYHbBIX 33a4;[IPECTABICHUNA O MaTeMaTUKE
KaKk YacTH OOIIeYeI0BEeYEeCKO KyJIbTYpbl: YHHMBEPCAIBHOM fA3bIKE HAyKH, I103BOJIAIOLIEM
OIKCHIBATh M U3YYaTh peasIbHbIC IPOIIECCHI U SIBICHUSI.



VYuebublil npeamer «MaTeMaTiKay MpeaHazHaueH A U3y4eHUs Kypcea anreOpsl U Haval
MaTeMaTH4YeCcKoro aHanusa u reometpud B 10 - 11 kmaccaxHa yriryOJICHHOM YpOBHE.

Kypc «Anrebpa m Hadanma MareMaTHM4YeCKOrO aHalM3apHaleleH Ha (OpMHpPOBaHUE
MaTEMAaTHYECKOTO amnmnapara Uil peUIcHHs 3aJad M3 MaTEMATHKH, CMEXHBIX IPEIMETOB,
OKpY’KalolIel peaqbHOCTH. SI3bIK anreOpbl MOTYEPKUBACT 3HAUEHUE MATEMATHKH KakK sI3bIKA JUIS
IIOCTPOCHUS MaTEMaTUYECKUX MOJENEH, IIPOLECCOB U SIBICHUI pPeaJbHOIO MUDA.

OnHOM M3 OCHOBHBIX 3aJau M3Y4YEHHUs anreOphl SBISETCS pa3BUTHE AITOPHUTMUYECKOTO
MBILIIEHHS, HEOOXOIUMOIo, B YAacCTHOCTH, JUIsl OCBOGHUS Kypca HH(MOPMATUKH; OBJAJEHHE
HaBBIKAMU JIEIYKTHBHBIX paccyxieHui. [IpeoOpazoBanre cMMBOIMYECKUX (POPM BHOCUT CBOM
cenuuYecKuii BKJIAJL B PAa3BUTHE BOOOPAKEHMs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Jlpyroii BakHOW 3a7adeil HM3y4eHUs] alreOpbl SBISACTCA IOJyYeHHUE OO0Y4YaIOIUMHCS
KOHKPETHBIX 3HAHWUN O (DYHKIHMAX KaK BaKHEHIIEW MAaTeMaTHYeCKOW MOJENH JJIsi ONMUCAHUS U
VCCIICJOBAHMUS pa3HOOOpa3HbIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCIOHEHIIMATIBHBIX, IEPUOIUIECKUX H JP.), 11 (GOPMUPOBAHUS Y yYAIIUXCS TPEACTABICHUH O
pOJIM MaTeMaTHKU B Pa3BUTHH LIMBWIN3ALMU U KylIbTypbl.MaTemMaTHuecknuii MaTepuai CIyKUT
CPEACTBOM pAa3BHUTHUS JMYHOCTH OOYYArOIIMXCS, MOBBIIICHUS WX OOIIEKYIbTYPHOTO YPOBHS,
pa3BUTHS MaTeMaTHYECKUX CHOCOOHOCTEH oOO0ydaroIuxcs M COXPAHEHUS TPaAULHUOHHO
BBICOKOT'O YPOBHSI POCCHIICKOI0 MaTeMaTHueckoro oopasoBanus.O0yuarommecs, UMEIOIIHE SPKO
BBIPQKCHHYIO CKJIOHHOCTb K 3aHATUSAM HAayKOW, B YACTHOCTH, K MATEMAaTUKE, MOTYT ITOJIy4HThb
BO3MOXXHOCTH pPa3BUTHsI CBOUX crocoOHoctedt. [l 3Toil kareropum oOydarommxcs Oynyt
IPEJIOKHBI TEMBI CAMOCTOSITEIIbHBIX UCCIIEA0BATENBCKUX PAOOT.

'eomeTpusikak OJMH W3 BAXHEUIIMX KOMIIOHEHTOB MAaTeMaTH4eCKOTO OO0pa3oBaHMA,
HeoOXxoauMma Uil HpUOOpETEeHUs KOHKPETHBIX 3HAaHMW O IPOCTPAHCTBE M IPAKTUYECKU
3HAYMMBIX YMEHUH, (POPMHUPOBAHUS SI3bIKA ONMUCAHUS OOBEKTOB OKPYKAIOIIETO MUPA, PA3BUTHA
IIPOCTPAHCTBEHHOI'O0 BOOOpa)KE€HHs] W MHTYWLUH, MaTEMaTHYECKOH KyJIbTyphl, 3CTETHYECKOTO
BOCIIMTAHMs ydauuxcsd. V3ydeHMe reoMeTpuM BHOCUT BKJIAJ B Pa3BUTHE JIOTHYECKOIO
MBILLIEHMS, B GOPMUPOBAHUE TIOHATHS 10Ka3aTeIbCTBA.

Takum o00pa3omM, B XOJ€ OCBOCHHMS COACP)KAaHUS Kypca ydalluecs IOJIy4yaroT
BO3MOXHOCTb Pa3BUTh IPOCTPAHCTBEHHbBIE MPEJICTABICHUS M H300pa3UTEIbHBIC YMEHHS,
OCBOHUTH OCHOBHBIE (DaKThl U METOJIbI CTEPEOMETPUHU, U3YUUTh CBOMCTBA MPOCTPAHCTBEHHBIX TE,
HAyYUTHCS IPUMEHSATH NIOJy4YEHHBIC 3HAHUS Il PEIICHUS IPAKTUYECKUX 3aady.

Pe3ynbrarsl yriry0/1eHHOr0 YPOBHSI OpUEHTHUPOBAHBI Ha:

— (QopmupoBaHue NMpeaCTaBIeHUH 00 MIEsX M METoJaX MaTeMaTHKH; O MaTeMaTHUKE Kak
YHHUBEPCATIbHOM SI3BIKE HAyKH, CPEACTBE MOACINPOBAHUS ABJICHUH U NIPOLIECCOB;

— OBJIAJICHME YCTHBIM M TNHCbMEHHBIM MaTEMaTHYECKUM SI3bIKOM, MaTeMaTH4YE€CKHUMH
3HAaHUSIMM W YMEHUSMH, HEOOXOAUMBIMM [UIl H3YYEHHUsS ILKOJIBHBIX €CTECTBEHHO-
Hay4YHbIX JUCUUIUIMH, NPOJOJDKEHHS OOpa3oBaHMs U OCBOEHUS  M30paHHOU
CIEUAJIbHOCTH Ha COBPEMEHHOM YPOBHE;

— Pa3BUTHE JIOTMYECKOTO MBIIUICHHS, AJTOPUTMHYECKON KYJIBTYpBI, IPOCTPAHCTBEHHOIO
BOOOpaXEHUS, MATEMaTUYECKOTO MBIIUICHUS] U MHTYWIUH, TBOPYECKHX CIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM JUIsl MPOJODKEHUS OO0pa3oBaHMs M CaMOCTOSATENIBHOU
NeSITeIbHOCTH B 00J1aCTH MaTeMaTHKH M €€ IPUJIOKEHUH B Oyayieit mpodeccnoHanbHOM
JESATEIIBHOCTH.

IInanupyemMble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «MaremaTuka

JINYHOCTHLIE pPe3yJbLTAThl 00VUEHH S :

— (¢dopMHpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO HayKH;
(dopMHpOBaHHE OCHOB CAMOBOCITUTAHHUS B MPOLIECCE BHIMOIHEHUS pabOT Pa3HOTO YPOBHS
CJI0KHOCTH;



pa3BUTHE TBOPUECKUX CIIOCOOHOCTEW, WHTYUIIMM, HAaBBIKOB CaMOCTOSITEIbHON
JeATEIbHOCTH;

dbopMupoBaHue TpeOOBATENTLHOCTH K IOCTPOCHHIO CBOMX  BBICKAa3bIBAHUU U
OTPOBEPIKEHUIO HEKOPPEKTHBIX BHICKA3bIBAaHUH, YMEHHE OTJIMYATh TUIIOTE3Y OT (DaKTa;
BOCIIMTAaHME TATPUOTHU3MA, TOPAOCTH 3a cBoio PoauHy Ha mnpuMepe XKU3HU U
JESTEIbHOCTH OTE€YECTBEHHBIX YUEHBIX — MAaTEMATHKOB;

pa3BUTHE TOTOBHOCTH K CaMOO0Opa30BaHUIO HA MPOTSHKCHUU BCEH KU3HU KaK YCIOBHUIO
YCIIEIIHOTO TOCTHKEHUS TOCTABJICHHBIX 1ieiel B BRIOpaHHOH cdepe AesiTebHOCTH;
pa3BHUTHE CIOCOOHOCTH ¥ TOTOBHOCTH COTPYIHUYATHh U BECTH AUAJIOT C IPYTUMHU JIFOIbMU
B IIPOLIECCE COBMECTHOM IESITENBHOCTH;

pa3BUTHE AaHAIMTUYECKUX CIIOCOOHOCTEM MW WHTYMIIMU (B XOJ¢ HaOMIOACHUS 3a
MOBE/ICHUEM IKCIOHEHIINAIbHBIX 3aBUCUMOCTEN);

pacmupeHue npeAcTaBIeHU 0 B3aUMHO OOpaTHBIX JEHCTBUSX;

pa3BUTHE BBIUMCIUTEILHON, aITOPUTMUYECKON U TpaduuecKon KyabTyphl;

OCO3HAHHBII BBIOOp Oymymied mpodecCuu U BO3MOKHOCTEH peanu3alnuud COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOIIEHHE K TPO(ECCUOHATBHOM NeSTEIbHOCTH KaK BO3MOXHOCTH
y4acTusl B PEIICHUU JINIHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIMOHATBHBIX
npo0Jem;

WHTETPUPOBAHUE B JUYHBIA OIBIT HOBOM, B TOM YHCIE CAMOCTOSITEIBHO MOJy4EHHOU
UHpOpMaLIUH.

MeTanpeaMeTHbIE Pe3VJIbTATHI 00YVUEeHH

YMEHHE CaMOCTOATENBbHO  ONpEAEATh ILeM CBOEro OO0Yy4eHHus, CTaBUTb U
dbopmynupoBath A ceOs HOBBIC 3a7aud B y4€Oe M MO3HABATEIBHON JEATEIBHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH 1MO3HABATEILHON JAEATEIbHOCTH;

YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBaTh IYTH JOCTM)KEHHUS Iiefeil, B TOM 4Hcie
IbTEpPHATUBHBIE, OCO3HAHHO BHIOWMpaTh HambOosee 3((HEeKTUBHBIE CIIOCOOBI PEIICHHS
y4eOHBIX U MO3HABATEIbHBIX 33a4;

pa3BUTHE YMEHUH CaMOCTOSATENIBHO OCYIIECTBIISTh, KOHTPOJIMPOBATh U KOPPEKTUPOBAThH
JeiicTBuss B mporecce 0000mIeHHs, CUCTeMaTH3allid W pacUIMpeHHs 3HAHMH,
MOJIyYEHHBIX B OCHOBHOM IIKOJIE;

(GopMHpOBaHHE YMEHHMH  CaMOCTOSTENbHO  OCYLIECTBIATh, KOHTPOJIMPOBaTh H
KOPPEKTHPOBATH CBOIO JEATENBHOCTD IIPH BBINOJIHEHUH 3aJaHUM;

OBJIQ/ICHUE YCTHBIM M NHMCbMEHHBIM MAaTE€MAaTUYECKUM S3bIKOM, MPUMEHUMBIM IpH
U3y4EHHH MIPEIMETOB €CTECTBEHHO-MAaTEMATHYECKOT 0 IUKJIA;

¢dopMHpoBaHUE YMEHUH SICHO W TOYHO M3JIaraTh CBOIO TOYKY 3PEHHs KaK YCTHO, TaK W
HNUCbMEHHO, TPAMOTHO TOJIb3YACh SI3bIKOM MaT€MaTHKHU;

YCBOEHHE YHUBEPCAIbHBIX MHOXECTBEHHBIX MOHSATHH, MPUMEHHMBIX JUISI CO3JaHUS
MoJieNell pa3IMyHBIX SBICHUH MPUPOIbI, OOIIECTBEHHBIX SIBICHUI;

pa3BUTHE JIOTUYECKOTO MBIIUJICHUS W HUCCIEAOBAaTENbCKUX  YMEHM; yMEHUH
00OCHOBBIBAaTh CBOM BBIBOJBI, (DOPMYITUpPOBATh OTPUIAHUS BbICKa3bIBaHUH, MPOBOIUTH
JIOKa3aTeIbHbIC PacCyKICHHUS;

pa3BUTHE CIIOCOOHOCTEH K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIICHUS MTPAKTHUYECKUX
U MIPUKJIATHBIX 3a]a4, TPUMEHS U3YUYECHHBIC METOIBI;

pa3BUTHE KPUTUYHOCTU MBIIUICHHS B IPOLIECCE OLICHKU U MHTEPIIpeTaluyd HHpOpMaLnu,
MOJIy4aeMOM U3 pa3IUYHbIX HCTOYHUKOB;



— OCO3HaHUE B3aUMOCBSI3M MAaTEMAaTUKH CO BCEMU INPEAMETAMU €CTECTBEHHO-HAYYHOIO U
T'YMaHHUTapHOIO LIUKJIOB;

— YMEHHME TPOIYKTHBHO 0OLIaTbCS M B3aWMOJEHCTBOBAaTH B IIPOIIECCE COBMECTHOU
NeSITeIbHOCTH, YYMTHIBATh MO3HMILMU JIPYTHX YYAaCTHHKOB JESITEIbHOCTH, 3((eKTuBHO
paspeniath KOH(IJIUKTHI,

— YMEHHE HCIIOJIb30BaTh CpeiCcTBAa MH(OPMAIIMOHHBIX U KOMMYHHMKATUBHBIX TEXHOJIOTHH
(UKT) B pemieHMH TOCTaBICHHBIX 3aJad C COOJOJIEHUEM HOPM HH(POPMAIHMOHHOM
0€30I1aCHOCTH, IIPABOBBIX U ITUYECKUX HOPM;

— HCCIIEJIOBAHME pEAlbHBIX SIBJIEHUI W IPOLECCOB, IMPOTEKAIOIMX IO 3aKOHaMm
[0Ka3aTeIbHOM 3aBUCUMOCTH, C TOMOIIBIO CBOMCTB MOKA3aTeNbHON (PYyHKINY,

— paclIupeHue BBIYUCIUTENBHOrO anmapara 3a C4€T NPUMEHEHHUs CBOWCTB JOrapu(pmoB
(3aMeHa BBIYMCICHMH NPOM3BEACHUS M YAaCTHOIO CTEMEHEH Ha BBIUYUCIEHUS CYyMM HU
pa3HoOCTel MoKa3aTeNel cTeneHei);

— o0ydyeHue MOJEIUPOBAHUIO PEAIbHBIX IPOLECCOB, MPOTEKAIOUIMX [0 3aKOHaM
JKCIIOHCHIIMAJIBHOM 3aBUCUMOCTH, U MCCIEAOBAHUIO CO3JaHHBIX MOJENEH C IOMOIIbIO
ammapara Jorapu(pMupoBaHus;

— Ppa3BUTHE YMEHHMH CaMOCTOSTENBHO OINPEAEIATh LEIU ACATEIBHOCTH 10 YCBOCHHUIO M
IIPUMEHEHUIO 3HAaHUNM TPUIOHOMETPUM KaK MaTEMaTUYECKOM MOJCIN PEAJbHOU
JNEeHCTBUTEIILHOCTH,

— 3HAaKOMCTBO C MAaTE€MaTHYECKUM TOJIKOBAHHWEM IOHATUS INEPUOJUYHOCTH, MMEIOLIETO
BaXHOE€ MUPOBO33PEHYECKOE 3HAUEHUE;

— 3HAaKOMCTBO C  (DU3MYECKMMM  SIBJICHUSMH,  OIUCBIBAEMBIMH C  IIOMOIBIO
TPUTOHOMETPUUECKHUX yPaBHEHUM;

— YMEHHE IPUMEHSTH aNredpanyecKue METOIbl B PEIICHUU T€OMETPUYECKHX 3a/1a4;

— YMEHHME  MHTEpIPEeTHPOBaTh  PEUICHHS  HEKOTOPBIX  aureOpandyeckux  3agad
reOMEeTPUYECKUMHU 00pa3zamu;

— YMEHHE pAaCIIO3HAaBAaTh Ha 4YEPTEkKaxX, MOAECIAX U B PEATBHOM MHPE I€OMETPHUYECKHE
¢Gurypel u Tena (MHOTOTPAHHUKHU), NMPUMEHATh MX CBOWCTBA NPU MOJIEIUPOBAHUU B
€CTECTBEHHO-HAYYHBIX 00JIACTSIX;

— YMEHHE MOJCIMPOBATH PealbHbIE CUTYAllMH, MUCCIEN0BATh NPOCTPAHCTBCHHBIE MOJCIIH,
MHTEPIPETUPOBATH OJTYUEHHBIN pPe3yibTar.

IIpeaMeTHBIE Pe3YJbTAThl 00YUCHUS
B pesynprare u3yueHus Kypca ajareOpbl M MareMaTH4deckoro anammsa B 10-11
KJIacCax yJamucecCs OOJIKHBI:

— 3HATh MOHATHE JCHCTBUTENHHOIO YKCIa KaK pe3ybTaTa BEICTPAUBAHUS HAYYHOH TEOpUU
JNCHCTBUTENBHBIX ~ YUCET ~ HAa  OCHOBAaHMM  TIOHATHS  Tpeliena  YHUCIOBOM
MI0CJIEI0BATEIbHOCTH;

— BIIQJICTh MOHATHEM CTETIEHU C ACWCTBUTEIHHBIM MOKa3aTeIeM KaK OCHOBBI JUIS H3yUCHUS
CTETIEHHOM, M0Ka3aTeIbHON U JIorapu(MU4ecKoil GpyHKIHii;

— TIPUMEHATH CBOICTBA CTENEHU C JACHCTBUTEIBHBIM ITOKA3aTENIEM IPH MOACIUPOBAHUH U
U3y4eHHUH MaTeMaTHYeCKHUX MOJeNel, OMMCHIBAIOIIMX IPOIECChl € HCIOJIb30BaHHEM
CTETICHU C JICHCTBUTEIILHBIM TIOKA3aTeIeM;

—  BIajeTh MOHATUEM cTeneHHoW (ynkuuuy=x’, p#1, popmynuposars eé cBoiicTBa B

3aBHCHUMOCTH OT 3HAYCHHS JICHCTBUTEIILHOTO YHCTIA p U CTPOUTH TpaduKH;
— (opmynupoBaTh ompeneneHuss OOpaTHOH M CIOXHOW (PYHKIIMH, 3HATHh YCIIOBHE
00paTUMOCTH (PYHKIIUH;IIPUBOIUTH IPUMEPHI B3aUMHO OOpaTHBIX U CIIOKHBIX (DYHKITHIA;



dopMynupoBaTh ONpEAETCHUS PAaBHOCWIBHBIX YpaBHEHHUH, HEPaBEHCTB, CHUCTEM
YpaBHEHUM, YpaBHEHUN — CJIEACTBUM;IIPU PEIICHUU YPABHEHUMN BBIMOJHSITH TOJBKO T€
npeoOpa3oBaHus, KOTOpbIE HE MPUBOAAT K IMOTEpe KOPHEH, a MpU PElICHUH HEPaBEHCTB
OCYIIECTBIISITH TOJBKO PaBHOCWIIbHBIE MPEe0Opa30BaHMUS;

pemath MppaloHajJbHbIE YPAaBHEHHMS] W CHCTEMBI, COJEp’Kallhe HUppaldoHaIbHbIE
yYpaBHEHUS;

QOpMyIHpOBaTh ONpENENeHHE MOKa3aTenbHOM ¢ynkmuu y=a*, a>0, a#1 u
BBEIBOJUTH €€ CBOHCTBA B 3aBHCHUMOCTH OT 3HAUYCHUUq (a>1,0<a<1) CTPOUTH
rpadukuy;

BJIaJIETh OCHOBHBIMH CITIOCOOAMU PEIICHHSI TOKA3aTeNbHBIX YPaBHEHUI;

pelaTh nokaszarejabHble HEPaBEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH MOKa3aTEIbHOMN
(GYHKIINH, CHCTEMBI TTOKA3aTeIbHBIX YPABHEHH U HEPABCHCTB;

dbopMyIupoBaTh OmMpeaesieHne jorapudma 4Yuciia, 3HaTb OCHOBHOE JOTapupMHUUECKOe
TOKJIECTBO, MPUMEHATH OCHOBHOE JIOrapu(PMUYECKOE TOXKIECTBO K BBIUMCICHUSIM U
pEIIeHUIO MPOCTEHIHX Jorapu(MUUECKIX YPaBHEHUH;

MPUMEHSATh OCHOBHBIC CBOMCTBA JIOTapU(PMOB IS MPeoOpa3oBaHuUs JOrapuhMUUECKIX
BBIPAKEHUI;

dbopMynupoBaTh OMpeAeNieHue IECATUYHOTO W HATypalbHOro Jorapudma;BeIBOAUTH
dbopMyny mepexona K HOBOMY OCHOBaHHIO;IPUMEHSTH (HOpMYIy Iepexoaa K HOBOMY
OCHOBaHHUIO [UIsl BBIYMCIEHUS 3HAYEHUM U MpeoOpa3oBaHUs JOrapuPpMUUECKUX
BBIPAXKEHUI;

dopmynupoBaTh omnpenencHue ynorapudmuueckoin ynkmuu y =log, x, a>0, a#1 u
BBIBOAUTh €€ CBOMCTBA B 3aBHCHMOCTH OT 3HAYCHUM « (a>1,0<a<1), CTPOUTH

rpaduku JorapuGMUIecKoir PyHKITUH;

JEMOHCTPHUPOBATh NMPUMEHEHHUE CBOMUCTB JorapuMuueckoil (yHKIIUU TIPH CPaBHEHUU
3HAYCHUH BBIPAKEHUW W PEIICHHH TPOCTEHIINX JIOTApU(PMUUSCKUX YypaBHEHUN U
HEPABEHCTB;

pemarh pa3IudHble JorapuMUUYEeCKHe YpaBHEHUS W MX CHCTEMBI C HCIOJIb30BaHHUEM
CBOMCTB JIOTapu()MOB U OOIIMX METO/IOB PEIICHUSI YpaBHEHUM;

pemaTh Jorapu(MUUYECKHEe HEpaBEHCTBA HA OCHOBE CBOWCTB JIOTapH(pMHUUYECKON
GbyHKIUY;

UMETh TPEACTABICHUE O TOHATUSAX TPUTOHOMETPUM KaK MaTeMaTHYeCKHX MOJEISX,
MO3BOJISIOIINX ONHUCHIBATH INPOLIECCHI, M3ydaeMmble (PU3MKON, SKOHOMHUKOW M JPYyTUMH
HayKaMH;

YMEThb ONpPEIENsITh U UCCIEN0BaTh CBOMCTBA CUHYCA, KOCUHYCA, TAHI€HCA U KOTaHTeHca
JNEHCTBUTENBHOTO 4YHCIIA, HCIIOJIb3ysd OJHO3HAUYHOE COOTBETCTBUE MEXKAY TOYKAMU
YHUCJIOBOU NPSIMOM U TOYKAMH YHUCIOBON OKPYKHOCTH;

OPUMEHSTh TPUTOHOMETPUYECKHE TOXKJIECTBAa MPU BBIYMCICHUSIX, MPEOOpPa3OBaAHUIX
TPUTOHOMETPUYECKUX  BBIPAXKEHUN, PEIICHUH MPOCTEHIINX TPUTOHOMETPUUYECKUX
YpaBHEHUN;

BJIAJIETH TIOHATHSMU arcsina, arccosa, arc tga ;



BBIBOAMTH (POPMYJIbI KOpHEH MPOCTEHUIINX TPUTOHOMETPUYECKHX YpaBHEHUiisinx =a,
cosx=a, tgx=a,

pemaTh TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOJAALIMECS K ajreOpanyeckuMm, U
OJIHOPOJHBIE YPAaBHEHUSI OTHOCUTEIBHO CUHYCA U KOCHHYCA;

pelars TPUrOHOMETPUYECKHE YPABHEHUS METOJaMHU 3aMEHBI IEPEMEHHON U Pa3JI0KECHHUS
Ha MHOXUTEIN;

MIPUMEHSITh METOJI OLICHKH JIEBOW U MPABOM YacTeH TPUTOHOMETPUUYECKOTO YPABHEHUSI;
BJIaJIETh CIIOCOOAMU pEIICHUs] TPUTOHOMETPUIECKUX HEPABEHCTB;

BJIAJCTh TOHSATHEM TPUTOHOMETPUYECKOH (YHKIMUA. YMeTh OOOCHOBBIBATH 00JIACTh
omnpeneieHuss W MHOXECTBO 3HadeHWd (QyHKIMA y=sinx, y=cosx, y=tgxu
Y = ctgx;

3HaTh CBOWCTBA (YHKIMH Y =SINX,y=c0SXx, J=tgx yMeTb CTPOHTH TpaPUKH
(byHKIMN, TPUMEHATH CBOMCTBA (DYHKIMI MTPpH PELICHUN YPaBHEHUN U HEPABEHCTB;
BJIAJIETh IOHATHEM OOpPAaTHBIX TPUTOHOMETPHUYECKUX (YHKLIMH, 3HATh UX CBOMCTBA,
YMETb CTPOUTH TpaduKH;

(GopMynupoBaTh ONpeAeieHHE Mpenaena (YHKUMU;BIAJETh HOHATHEM aCHMIITOTHI,
NPUBOAUTH TPUMEPHl ACUMITOT Tpa)UKOB 3JIEMEHTApHBIX (DYHKIMI; 3HATh CBOICTBa
npenenoB (QyHKIUU;3HATh omnpeefcHre (YHKIMM HENpepbhIBHOW B TOYKE U Ha
MHTEPBAJIC;yMETh BBISBIATH HENPEPHIBHBIC ()YHKIIUU C OMIOPOI HA ONpENIeIeHuE;
(GopMynupoBaTh ONpeAETIeHHE MPOU3BOAHOM (QYHKIMHM B TOYKEe, IOHUMATh €€
¢u3nUecKuil 1 TEOMETPUUYECKHI CMBICI, YMETh HAXOAUTh MPOU3BOJIHBIC AIIEMEHTAPHBIX
(GyHKIMH TO ONpeAETIeHUIO;YMETh COCTaBJISATh YpaBHEHHE KacaTelbHOW K Tpaduky
(GYyHKLIUU B TaHHON TOYKE;

3HaTh MpaBuia Au(GEepeHIUPOBaHUS CYMMBI, IPOM3BEACHUS, YACTHOTO (YHKIIHH,
CJIO’KHOM 1 00paTHOM (PYHKLIMU;YMETh IPUMEHATh UX MPU BBIYUCICHUN TPOU3BOHBIX;
YMETb HaXOJUTh IPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIIHMH;

3HATh JIOCTATOYHBIE YCIOBUS BO3PACTaHUs U YObIBaHUS (PYHKIIMM U YMETh UX IPUMEHSATh
JUI ONpENENeHNss NPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMI{;3HATh ONpEAENeHUuss TOYeK
9KCTpeMyMa (YHKIMH, CTAlMOHAPHBIX U KPUTHUYECKUX;3HATh ONpEIEICHUE 3KCTpeMyMa
(GyHKUMU;BIAIETh TMOHATUAMU HEOOXOMUMBIX U JOCTAaTOYHBIX YCIOBHHM SKCTpeMyma
(YHKUIMU;HAXOAUTh TOYKU SKCTPEMyMa;yMeTh HaXOJWUTh HauOoJsblIee M HaMMEHbIIEe
3HaYeHUs (YHKIMU C ITOMOIIBIO TPOU3BOIHOIM;

3HATh TOHATHE BTOPOW NPOUZBOAHOW M €€ (U3UYECKUU CMBICI;YMETh NPUMEHSTH
BTOPYIO TPOM3BOJIHYIO JJIsi ONpeAeNieHHs Todek meperuba rpaduka ¢GyHKIHA H
IPOMEXYTKOB BBIITYKJIOCTH;YMETh MCCIEIOBATh CBOMCTBA ()YHKIIMU C IOMOIIBIO 00MIei
CXEMBI UCCIIeIOBaHMS (DYHKITHIA;

BJIAJCTh MOHITUAMUIIEPBOOOPA3HON U ONpPENENIEHHOIO MHTErpajia MPUMEHSTh IpaBUia
UHTETPUPOBAHUS Il HAaXOXXICHUS MEepBOOOpa3HbIX, 3HaTh ¢opmyrny HbioToHa-
JleiiOHMIA, yMETh €€ IPUMEHSATS;

YMETb BBIABIATH (UIYpbl, OrpaHUYEHHbIC JAHHBIMU JIMHUSAMM M HaXOAUTh HX
TUIOINAM;BBIBOIUTh HHTETPATIbHYIO (POPMYITy BBIYHCICHUS 0OBEMOB TEN U JJOKA3BIBATH C
e oMol TeopeMbl 00 00bEME HAKIIOHHOM MPU3MBI, MUPAMUIBI, KOHYCA;00BACHITH
BO3MOXXHOCTH NMPUMEHEHHsI UHTETPaJioB MPH peleHnH (ru3nyecKux 3aaay (Hanpumep, Ha
JIBI)KEHUE);



3HaTh KOMOMHATOPHOE IMPAaBHJIO MPOU3BEICHUS Ui MOJCYETA KOJMUECTBA PA3THUHBIX
COEIMHEHUH;BIaIeTh NOHATHEM PA3MEILECHNN C TIOBTOPECHUSAMH;
(dopMynHupoBaTh ONpeE/ieICHUE IEPEeCTAaHOBOK M3 N 3JIEMEHTOB;3HATh (OpMYITy JUis

HaXOJKJIEHUs 4YHhCiIa MEPECTaHOBOK U3 N JJIEMEHTOB, (OpMyJy ISl BBIYUCIECHHSA A, -

YHclia pa3MeIleHni U3 m 3JIEMEHTOB [0 N, YMETh IPUMEHSThH UX MPU PEIIeHUH 3a/ay.

BJIAJICTh MOHSATHEM COYETaHUs 0e3 MOBTOPEHUH M3 m 3JEMEHTOB MO N;3HaTh (HOpMYIy

JJIs1 BBIYMCJIICHUA C:,ll - gHCJIa BCSBO3MOKHBEIX COUSTAaHMI W3 M 3JIEMEHTOB II0 N. YMETh

packianeiBaTh ~ CTereHb OMHOMa 10 ¢opMmyne HploToHa 1pH  HaxXOXIECHHH
OMHOMHMANBHBIX KO()(UIIMEHTOB ¢ TMOMOIIBbIO TpeyroibHuKa Ilackains;mpuMeHsTh
NOJIyYECHHBIEC 3HAHUS MPH PELICHUU 33]1au.

BIAACTh MOHATHAMHU  CIyJalHBIX, JIOCTOBEPHBIX ¥ HEBO3MOXHBIX COOBITHH,
HECOBMECTHBIX COOBITHH, DJEMEHTAapHBIX COOBITHH;yMETh HAXOAWTh CYMMYy W
IPOM3BEACHUE COOBITUI;TOHUMATh YTO TAKOE COOBITHE MTPOTHBOIOJIOKHOE TAHHOMY.
3HATh KJIACCHYECKOE OIPEIETICHNE BEPOSTHOCTU COOBITHS U YMETh NMPHUMEHSTH €ro MpH
pelIeHnH 3a1ay;

3HaTh TEOPEMY O CyMME JIByX HECOBMECTHBIX COOBITHI, CIEICTBHE U3 HEE U TEOPEMY O
BEPOSTHOCTH CYMMBI JIBYX HPOW3BOJIHBIX COOBITHIA;BIa€Th HOHATHEM HE3aBUCHMOCTH
JBYX COOBITHI;HAaXOIUTh BEPOSTHOCTh COBMECTHOTO HACTYIUICHHS HE3aBUCHMBIX
COOBITHI NPH peLICHUH 3a71ay;

3HaTh (hopmyny bepHyun 1 yMeTh MPUMEHATH €€ IPH PELICHUH 3a1ad.

BJAJIETh TPEACTABICHUSMH O IMIPOLECCaX M SIBICHUSAX, HMEIOIIUX BEPOATHOCTHBIN
XapakTep, O CTaTHCTUYECKHUX 3aKOHOMEPHOCTSIX B peabHOM MHpE, 00 OCHOBHBIX
HNOHATHAX D3JEMEHTAPHOW TEOPHUH BEpPOATHOCTEH; YMETh HAXOAUTh W OLCHUBATH
BEPOSITHOCTH HACTYIJICHUS COOBITHH B NPOCTEHIIMX NPAKTUYECKUX CHUTYalHUsIX U
OCHOBHBIC XapaKTEPUCTUKH CITyYalHBIX BEIHYHH;

YMETh COCTaBISATh BEPOSTHOCTHBIE MOJEIM IO YCIOBHUIO 33aydl W BBIYUCIATH
BEPOSTHOCTH HACTYIUICHHS COOBITMH, B TOM 4YHCIE€ C MPUMEHEHUEM (GopMyI

KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH; MCCIETOBAHUS CITy4alHBIX
BEJIMYUH 110 UX PaCHpeICICHUIO.

B pesynbrare nzyuenus kypca reomerpuus 10 — 11 kmaccax ydaimumecs: TOJKHBIL:
c(opMHpOBATH MPEJCTABICHUE O F€OMETPUM KaK YacTH MUPOBOM KYJIbTYpbl U O MECTE
TeOMETPUH B COBPEMEHHOW IUBHIM3AIMH, O CHOCO0AaX ONMUCAaHMA Ha MAaTEeMaTHUYECKOM
A3BIKE SBJICHUI PEAIbHOTO MUPA;

chopMHpOBaTh TPEACTABICHHE O TEOMETPUYECKHX TOHATHIX KaKk O BaKHEHIINX
MaTEMaTHUYECKUX MOJIENSIX, O3BOJISIOIIMX ONUCHIBATH U U3Y4aThb Pa3IMYHbIE MPOLIECCHI
U SIBJICHHS; [TOHMMATh BO3MOXKHOCTH aKCHOMAaTHYECKOIO IMOCTPOCHUS MAaTEMATHYECKUX
TEOPUL;

BJIaICTh TEOMETPUYECKUM SI3BIKOM; YMETh HCIOJIB30BATh €r0 IS ONHMCAaHUS NPEIMETOB
OKPYXKAIOIIEr0  MMpa;  Ppa3BUTh  NPOCTPAHCTBEHHBIC  IPEACTABICHUS,  HaBBIKU
reOMETPUYECKUX ITOCTPOCHUH, yMEHUS H300paxaTh TeOMETPHUECKIE OOBEKTHI;

BJIAJE€Th METOJAMHU JOKA3aTCIbCTB U AJITOPUTMAMHU PELICHMS; YMETb UX IPUMEHSATH,
IIPOBOAMTH JOKA3aTENbHBIC PACCYKIACHHS B XO€ PEIICHUS 3a1a4;

BJIAa/IETh OCHOBHBIMU IOHATUSAMHU O IUIOCKMX U TNPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, uXx OCHOBHBIX CBOMCTBAX;

IPUMEHATh M3YYEHHBIE CBOMCTBAa reoMeTpUYeCKHX (GUryp U (GOpMysbl Ul PELICHHS
TEOMETPUUYECKUX 3aa4 U 3a7a4 C IPAaKTUYECKUM COJEPKAHUEM;



chopMHUPOBATh TPEICTABICHHE O HEOOXOJUMOCTH JOKa3aTeNbCTB MPH OOOCHOBAHUH
MaTeMaTUYECKUX YTBEPKICHUM W POJIM aKCMOMAaTUKU B MPOBEIACHUH JI€TYKTHUBHBIX
pacCyXJIeHHU;

chopMHUpOBaTh MOHITHHHBINA aIlmapaT MO OCHOBHBIM pa3jiellaM Kypca F€OMETPHUH; 3HATh
OCHOBHBIEC T€OPEMBI, GOPMYJIbI M YMETh UX NMPUMEHATH, YMETh JOKA3bIBaTh TEOPEMBI U
HAXOJUTh HECTAaHAAPTHBIC CIIOCOOBI pElICHHMs 3a/1a4;

3HaTh aKCMOMBI CTEPEOMETPUH U CJICACTBUS U3 HUX, YMETh MPUMEHATh UX MPU PEIICHUH
3ajad;

MMETh TNPEACTABICHHUS O B3aUMHOM pACHOJIOKEHUU MPSIMBIX H IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajlieNbHbIE MPAMbIE, CKPEIIMBAIOIIUECS MPsIMble, MapalIeIbHOCTh
NPAMON U MJIOCKOCTH, NEPHEHIUKYISIPHOCTh MPSAMON U IUIOCKOCTH, YTOJ MEXAY MPSIMOU
U TJIOCKOCTBIO, MapaJlIeIbHOCTh IIOCKOCTEN, MEPIEHAUKYISIPHOCTh IIOCKOCTEH, yroi
MEXY TUIOCKOCTSIMH;3HATh OINpPEIEICHUs, CBOMCTBA U MPU3HAKH, YMETh MPUMEHSTh HX
IIpU PEILICHUH 33/1a4;

BJIAJIETh TMOHATUSMH OPTOTOHAJIBLHOTO MPOEKTHUPOBAHUSA, HAKJIOHHBIX U UX MPOEKIUSX,
3HATh TEOPEMY O TPEX MEPIECHAUKYISIPAX U YMETh NPUMEHATH €€ MPU PEIICHUU 3a/1a4;
YMETh HAXOJUTh PACCTOSIHUS OT TOYKHU 1O IUIOCKOCTH, MEXIY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU;

YMEThb HAaXOJUTh VYIIbl MEXAY CKPEIIUBAIOIMIMMUCS TMPAMBIMH, MEXAY NOPSIMOH U
MIJIOCKOCTBIO, MEXKY IBYMS INTIOCKOCTSIMU;

3HaTh OCHOBHBIC€ BHJIBI MHOTOTPAHHHMKOB: MPSAMOYTOJIbHBIA  MHapajuiesenunes,
napajuieJienunes], npu3Ma (BUAbI MPU3M: TpsiMasi, HAaKJIOHHAs, MPaBWIbHAS), THpaMuUIa
(BUABI THUpaMU[), YCEUYE€HHAs MUpaMHAa, MPABWIbHBIE MHOTOTPAHHUKH (KYO),Ux
AJIEMEHTBI, CBOWCTBA;yMETh HAXOJUTh IUJIOMIATd OOKOBOM M TIOJHOW TOBEPXHOCTH
MHOTOTPaHHUKOB, a TAKXKE UX 00BEMBI,

YMETh CTPOUTH CE€YEHUS MHOTOTPAHHUKOB METOJIOM CJI€/Ia, MapajuieIbHOTO MEpPEeHoca,
BHYTPEHHETO MPOECKTUPOBAHUSI;

BIIQJICTh TOHITHEM TeJIa BpAIICHUS: IWIMHIpP, KOHYC, YCEUEHHBIH KOHYC, cepa, miap,
3HATh WX DJIEMEHTHI (PaJNyC OCHOBAHUS, 00pa3yromiasi, OCb CAMMETPHUHU, BBICOTA);YMETh
HaxO0JUTh OOKOBYIO U TIOJIHYIO IIOBEPXHOCTH TEJI BpAIICHUS, 4 TAK)KE UX 00BEMBI,

YMETh CTPOUTH CEUEHUS TEJ BPAIllEHUsI MIOCKOCTHIO;

yMETh pemaTh 3aJa4d  Ha KOMOWHAIIMM MHOTOTPAaHHUKOB W TEN BpalllCHUs,
AHATM3UPOBATh B TMPOCTEHINX CIy4asX B3aWMHOE pAaCIOIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

n300paxaTh OCHOBHBIE MHOTOTPAaHHUKH W KpPYTJble TeJa; BBIMOIHATH YEPTEKU IO
YCIJIOBHSIM 33]1a4;

YMETh AaHAJIM3UPOBATh B3aUMHOE PACIOJOXKEHHE chepbl U IUIOCKOCTH, 3HAThH
orpezieNieHre KacaTeIbHOM TIIOCKOCTH K cepe, GopMyTupoBaTh U JOKA3bIBATh TEOPEMBI
0 CBOMCTBE M IPU3HAKE KAacaTeIbHOU MIOCKOCTH;

BIAJECTh MOHATHEM BEKTOpPa B MPOCTPAHCTBE, YMETh HAXOAUTh KOOPJIMHATHI BEKTOpa U
BBITIOJHATE OMEpanuy (CIOKEHUs, BBIYMTAHUS, YMHOXCEHHS BEKTOpa Ha YHCJIO) HaJ
BEKTOpaMHU B KOOPAMHATHOW M BEKTOPHOU (hopMme;

3HaTh ONpENEJICHUE CKAISIPHOIO MPOU3BEACHUS BEKTOPOB, €r0 CBOMCTBA;HAXOAMTH
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB UYepe3 UX KOOPIUHATHI;

MPUMEHSITh BEKTOPHBIA METO/I ITPU PEUICHUH T€OMETPUUYECKUX 3a/1a4;

HaXOJUTh YpPaBHEHHE ILIOCKOCTH, PACCTOSHHE OT TOYKH JI0 TUIOCKOCTH, PAaCCTOSIHUE
MEXIYy CKPEUIMBAIOIIMMUCS TPSMBIMHU, YpaBHeHHE c(epbl, 00bEM mapasenenuneaa u
TeTpa’apa, 3aJJaHHOr0 KOOPJIMHATAMH CBOMX BEPIIHH.



Conep:xaHue yueoOHOTo npeamera «MaremMaTukay

Auare0pa u Ha4YaJIa MATEMaTH4Y€CKOI0 aHAJIN3a
10 kaace

HeiictBuTenbHble 4mcaa. llenple W panuoHanbHble 4HCia. J€WCTBUTENbHBIE YHCIA.
beckoneuHo yObIBaroIas reoMeTprudecKkas mporpeccusi. ApugmMeTHIeCKuii KOpeHb HAaTYpaJIbHOU
creneHd. CrTeneHb ¢ pallMOHAJIbHBIM U IEHCTBUTENIBHBIM MOKa3aTeneM. Pemenne 3aqau.

Crenennasi pynkuusi. Crenennas ¢yHkius, e€ cBoiicTBa u rpaduk. Bzaumuo oOpatHbie
¢byHkuu. PaBHOCHIBHBIE YypaBHEHHS W HEpPaBEHCTBA. VIppallMOHANbHBIE ypaBHEHUS.
HppanroHanbHble HEPABEHCTBA.

IMokazarenbHass ¢Qynkuus. I[lokasarenbHas ¢yHkuus, e€ cBoiicTBa u  Tpaduk.
[loka3atenbHble ypaBHeHusa. [loka3arenbHble HepaBeHCTBA. (CHCTEMBI IOKAa3aTENbHBIX
YPaBHEHUI U HEPABEHCTB.

Jlorapumuueckas ¢Pynknus. Jlorapudmel. CpoiictBa norapudmoB. JlecaTudyHbIC U
HartypaibHble Jorapudmel. Jlorapupmuueckas ¢yHkums, e€ CBoHWCTBA M Tpaduk.
Jlorapudmuueckue ypaBaeHus. JlorapugmMuieckrie HepaBEHCTBA.

Tpuronomerpudeckue popmy.abl. Paguannas mepa yria. [IoBopoT TOUKM BOKpYr Hadasa
koopauHar. OmpeneneHne CHUHyca, KOCHHYCa W TaHIeHca yIyla. 3HAaKM CHUHYCa, KOCHHYCa WU
TaHI'eHCa. 3aBHCHUMOCTb MEXJY CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTO M TOIO XK€ YIJIa.
Tpuronomerpuueckue ToxzaecrBa. CHUHYC, KOCUHYC M TaHI€HC yrioB o u —o. Dopmynsl
cnoxeHns.CuHycC, KOCUHYC M TAaHT€HC IBOWHOIO yriia. CHHYC, KOCUHYC M TAHT'€HC TIOJIOBUHHOI'O
yraa. @opmyiisl npuBeeHus. CyMMma U pa3HOCTh CHHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

Tpuronomerpuyeckne ypaBHeHHMsl. YPaBHEHUE COSX =da . VYpaBHeHHe sinx =a
.YpaBHeHHe tgx =a. PeuieHne TpUroHOMeTpUYeCKUX YypaBHeHHUU. Ilpumepsl pemieHus

MIPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hrorosoe nosropenue.

Auare0pa u HaYaJJaMaTeMATHYECKOr0 aHAIN3A
11 kacc

Tpuronomerpuyeckue ¢yHkuun. OOIaCTb ONpeneNeHuss U MHOXECTBO 3HAUYECHUM
TPUTOHOMETPUUECKUX QYHKUMHA. YETHOCTH, HEUETHOCTD, MEPUOIUNIHOCTH TPUTOHOMETPUUECKUX
¢byuknuii.CpoiictBa ¢yHkuun y=cosx u e€ rpaduk. CpoiictBa (yHKIUU y=sinx U e&

rpaduk. CBoiictBa QyHKIUM y = tgx U e€rpadux. OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKITUH.

IIpousBoanass u e€ reomerpuuyeckuil cmbicia. IIpoussonnas. IIpousBonHas creneHHON
dbyakuun. [Mpasuna nuddepennupoBanns. [Ipon3BogHBIE HEKOTOPHIX AIEMEHTAPHBIX (PYHKITHH.
I'eomeTpuueckuii CMbICIT TPOU3BOAHOM.

IlpuMeHeHre NPOM3BOAHONI K wuccjenoBaHu0 (yHkuuii. Bospacranue u yObiBaHuE
¢ynkuuu. OxctpemyMmbl (yHkuu. I[IpuMeHeHHe TPOM3BOIHONW K MOCTPOCHHIO TI'paduKOB
dbyakumii. Hanbosnpiiee n HauMeHbIee 3HaueHUs: GyHKIUH. BeIMykimocTs rpaduka QyHKIINH,
TOYKH meperuoa.

MNurerpan.llepBoobpasnas. IIpaBuna HaXO0XKJICHUS nepBooOpa3ubIx. I Inomanp
KPUBOJIMHEMHOW Tpanmeuuu W HHTErpal. BbeluucieHne HMHTErpasioB.BeruncieHue Imuiomanei
¢uryp c mnomoipio uHTErpanoB. [IpuMmeHeHHe NPOM3BOAHOW M  HHTErpaiga K pPEUICHHUIO
MpaKTUYECKHX 3a]1ay.

KomoOunaropuxka.llpasuio npoussenenus. [lepecranoBku. Pazmenienus. Coueranust U Ux
cBoiictBa. buHom HproToHa.

DyieMeHTHI Teopuu BeposiTHOCTeH.CoObiTrs. KomOunammu coOwrtrii. [IpoTrBOMONOXKHBIC
coObiTus. BepositHocTh  coObiTHs. CrnokeHue BeposiTHOCTeH. HesaBucumble  COOBITHSL.
YMHOXeHue BepoaTHOCTe. CTaTuCTHYECKasi BEPOATHOCTD.

Crarucruka. Crydaiinsie BenuuuHbl. [{enTpanbubie TenaeHnnn. Mepbl pazopoca.

10



3aka04nTeIbHOE NMOBTOPEHHE Kypca ajre0pbl M HA4YaJ MATEeMaTHYeCKOro aHa/Iu3a
NPH MOATOTOBKE K HTOTOBOMH aTTeCTalMy M0 MaTeMaTHKe.

I'eomeTpust
10 kaacce

Beenenne B mpeamert. Ilpenmer crepeomerpun. AkcuoMbl crepeomeTpun. Hekoropsie
CJIEICTBUS U3 AKCHOM.

IHapanneJbHOCT, NPAMBIX M INIOCKOCTeH. [lapamienbHOCTE NPSAMBIX, NPSIMOW U
IUIOCKOCTH (MapaJijiesibHble MpsIMble B MPOCTPAHCTBE, NMPHU3HAK MapauIeIbHOCTH MPSAMBIX B
npoctpaHcTse). [lapannenbHOCTh NPSIMON M IUIOCKOCTH. B3amMHOE pacmnonoXeHue NpsMbIX B
npoctpaHcTBe. CKpenBaromuecs npsMble. YTIIbI C COHANPABICHHBIMU CTOpOHaMU. B3anMHoe
PacrojIoKEeHUE NPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXAY NpsAMbIMU. [lapannenbHble MI0CKOCTH.

CaolicTBa napamienbHbIX miockoctei. Terparap. Ilapamnenenunesn. [loctpoenue ceueHui
TETpas3/pa U NapajielenuIea.

IlepneHAUKYJSIPHOCT, NPAMBIX M IUIOCKOCTel. [leprnieHAMKyNsIpHBIE TIpsAMBIE B
npoctpaHcTBe. IlapamnenbHble  npsMble, NEPHEHAMKYISPHbIE K IIockoctu. IIpusHak
MEePHNECHANKYJISIPHOCTH MPSIMOM M IUIOCKOCTH. Teopema o0 TpsAMOM, NEPHEHIUKYISIPHON
IJIOCKOCTHU. PaccrosiHue oT TOYkM 10 IUIOCKOCTH. Teopema 0 TpEX HMepHneHIUKYIspax. YToll
MEXIYy NOpsIMOM M IUIOCKOCTBIO. JIByrpaHHbiii yroi. [Ipu3Hak mNepneHAuKYISIPHOCTH ABYX
mockoctel. [IpsamoyronpHblil napamienenunen. TpéXrpanHslid yroia. MHOrorpaHHslil yrod.

Muororpannuku. [lonstue mHororpannuka. [Ipusma. ['eomerpuueckoe teno. Teopema
Oninepa. IIpusma. IlpoctpancrBennas teopema Iludaropa. Ilupamuna. [IpaBunsHas nupamua.
Vceuénnas nupamuaa. [loctpoenue ceuennit nupamua. CuMmmeTpusi B npoctpanctse. [lonarue
IIPABWJIBHOTO MHOTOTPAHHUKA. DJIEMEHTHI CAMMETPUH IIPABUIIbHBIX MHOTOTPAHHUKOB.

IHoBTOpEHUE.

I'eomerpust
11 kaacce

Huaunap, konyc u map. [lonarue wmwimHApa. [lmomaasr MOBEPXHOCTH LMJIMHAPA.
[MonsTue xonyca. Ilnomane moBepxHocTH KoHYca. Y ceu€Huslii konyc. Chepa u map. Bzanmnoe
pacrnionoxxenue cdepsl u MmIocKocTH. KacarenpHas miockocth K cdepe. [Lmomans chepsr.
B3aumuoe pacnonoxenune chepsl u  mpsmoil. Cdepa, BHUCaHHAS B HUIHMHIPHUYECKYIO
noBepxHocTh. Cdepa, BnucaHHas B KOHHYECKYIO MOBEpXHOCTb. CedeHHs] LMIMHAPHYECKON
noBepxHOCTU. CeueHrss KOHMYECKOU MOBEPXHOCTH.

O0bém Ten.llorstue 06bpEMa.O0BEM MpssMOyTOIBHOTO Mapasuienenunena. O0bEM npsMon
npu3Mbel. O0BEM MmMHApa. Beruucienne oOBEMOB Ten ¢ moMOImbH uHTerpaita. O0béM
HaKJIOHHOHM mpu3Mbl. O0BEM HakIoHHOUW Mpu3Mbl. OO0BEéM mupamuabsl. O0BEM KoHyca. OO0BEM
nrapa. O0BEMBI IIAPOBOTO CETMEHTA, IIIAPOBOTO CIIOSI U IapoBoro cekropa. [1nomans cheps.

BekTopsl B mpocrpanctBe. [lonarne Bektopa. PaBeHcTBO BekTOpoB.  ClloKeHHE U
BbIYMTaHUE BeKTOpoB. (CyMMa  HECKOJbKHMX  BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno.Kommnanapaesie BekTopbl. [IpaBunio mapamienenunena. PasznokeHue BEKTOpa MO TPEM
HEKOMILIAHAPHBIM BEKTOPaM.

Metoa koopauHaT B npocrpancrse. /ABm:kenus. [IpsamoyronbHas cucteMa KOOpJIUHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXKIYy KOOPAMHATAMH BEKTOPOB U KOOpPJMHATAMU
touek. [Ipocreiiime 3agaun B KOOpJWHATax. YpaBHEHHE cepbl. YTOI MEXIYy BEKTOpPaMH.
CkansipHoe IpOU3BEIECHUE BEKTOPOB. BBIUMCIEHHE YITIOB MEXIY MPAMBIMU U TUIOCKOCTSIMH.
VYpaBHenue miockoctu.llenTpanbHas cummerpus. OceBas cUMMETpUs. 3epKalibHAsi CUMMETPHSL.
[Mapannensuslii nepexoc. IIpeodpazoBanue moao0us.

3ak/l0uNTeIbHOE TOBTOPEHHE KypcareOMeTpuM MNpPH TMOATOTOBKe K MTOrOBOM

aTTeCTAllM1 110 MaTeMaTHKeE.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEIMETA «MATEMATHUKA»

Ne I'naBa/ Conepskanue Mmarepuasa Kou-Bo | Ilesin 00yuenus
IL/1L. 4acoB

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kiacc
I IHOBTOPEHMUE. 8

Anrebpanueckue BoipaxeHus. JInHeiHbIe ypaBHEHUS U
CHUCTEMBbI YpaBHEHU. YNCIOBbBIE HEPABEHCTBA U
HEPABEHCTBA [IEPBOM CTENEHU C OAHUM HEU3BECTHBIM.
Jlunetinas gynkius. KBaaparueie kopau. KBagparasie
ypaBHeHus. KBagpaTtuunas QyHKus, €€ CBOWCTBA.

KBanparusie HepaBeHcTBa. CBOiCTBA U Tpaduiku HYHKITHIA.

IIporpeccun.

IIpenmerHbie meau:

— CcHCTeMaTu3alus 3HaHWK Ha OCHOBE OOOOIIAIOIIETO TMOBTOPEHUS
Kypca anreOpbl OCHOBHOM IIKOJIBI;

— TMOBTOpeHHWE TmpaBuil u  GopMyn i NpeoOpa3oBaHUA
anreOpanyecKuX BhIpasKEeHU,

— YCTaHOBJIEHHE CBSI3ed MEXAY KOJHMUYECTBOM pEIICHUI CHUCTEMBI
IBYX  JMHEWHBIX YpaBHEHMH M TOUYEK IEPECEUCHUS MPSAMBIX,
3a7aroIuXCs YPaBHEHUAMHU CHCTEMBI (reomeTpuyeckas
UHTEPIIpETALINS);

— TOBTOPEHHUE CBOMCTB YMCIIOBBIX HEPABEHCTB U CIIOCOOOB pEIICHHIA
HEPaBEHCTB C OJHOU IIEPEMEHHOM;

— 00o6menue cBoiictB (QyHkumu Y =kx+b B 3aBHCHMOCTH OT

3HaYeHUU apamMeTpoB k H b , MOCTpOeHHUE rpauKoB;

— 00oOmieHne cBOUCTB pyHKIMU Y = ax* + bx +¢ B 3aBHCHMOCTH OT

3HAUEHMIA TIapaMeTpoB @,b,c u 3Haka D = b? —4ac , nocTpoeHue

rpaduKoB;

— TIOBTOPEHHE METOJOB pEIICHUS KBAJpPAaTHBIX YPaBHCHUU W
HEPaBEHCTB;

— aKTyanu3anust 3HaHUH o mporpeccwsx  (apudmermdeckas,
TEOMETpUYECKast).
MeranpeaMeTHBbIe LeJIH:

— YCBOEHHE YHUBEPCAIbHBIX METO/IOB 00001IeHMS u

CHUCTEMAaTU3alMU 3HAHUM;
— OBJIAJICHUE YCTHBIM M IIHCHbMEHHBIM MAaTEMATHYECKUM S3BIKOM,
NPUMEHUMBIM ~ NPU  U3YYEHHH  MPEIMETOB  €CTECTBEHHO-

12




MaTeMaTUYECKOTO UK, PA3BUTUE UCCIIEIOBATEILCKUX YMEHU;
pa3BUTHE YMEHHH OOOCHOBBIBATH CBOM BBIBOJBI M TPOBOJHTH
JIOKa3aTeJIbHbIE PACCYKICHHUS.

JINYHOCTHBIE LEJIU:

pa3BUTHE TBOPYECKUX CIOCOOHOCTEW, WHTYUIIMH, HABBIKOB
CaMOCTOSITEIILHOM JIeSITELHOCTH;

YMGHI/IG O6’beKTI/IBHO OILICHHUBATH ypOBeHB CBOHUX 3H8.HPII>1 110
MIPEIMETY U BBICTPAUBATh IJIAHBI 110 UX KOPPEKTHUPOBKH.

11

JIEVNCTBUTEJBHBIE UMCJIA

16

[lenble u parmoHanbHbIE yKcia. JeMCTBUTENbHBIE YHCIA.
beckoneuHo  yObIBaromiasireoMeTpudeckass — IMpPOTPECCHS.
Apudmerndeckuii KOpeHb HaTypaibHOU crereHn. CTerneHb
C pallMOHAJILHBIM U I[CﬁCTBHTCJIBHBIM II0Ka3aTcJIEM.

Ilpeomemmnowie yenu:

pa3BUTHE TIOHATUS JEHCTBUTEIBHOIO YHCIA KaK pe3yJbrara
BBICTPAMBAHUsI HAay4YHOW TEOPUM JECUCTBUTEIBHBIX YHCENl Ha
OCHOBAaHUU MOHATHS NPesiesa YUCIOBON NOCIE0BATENbHOCTH;
(dbopMUpOBaHUE TOHATHSI CTETIEHU C ICHCTBUTEIHHBIM TTOKa3aTeIeM
KaKk OCHOBBI i1 M3Y4YEHHUs] CTEICHHOM, IOKa3aTeJIbHOM,
norapuMuuecKoi pyHKITUH;

pasBUTHE  YMEHHUHM  IPUMEHATH  CBOWCTBA  CTENEHH  C
JIEUCTBUTEIIbHBIM MOKA3aTENEM IPU MOAECIUPOBAHUM U U3YYEHUU
MaTeMaTUYECKUX MOJEIIEH, ONMMCHIBAKOIINX MTPOLIECCHI C TOMOIIBIO
CTEIIEHU C JEUCTBUTEIBHBIM [T0KA3aTEIIEM;

dbopMupoBaHHEe YMEHUU MPUMEHSITh METOJbl JI0KA3aTelIbCTB H
QITOPUTMBl  PELICHWA NPaKTUYECKMX 3a7ad, ONHpasch Ha
W3yYECHHBIE TEOPEMBI U CIICICTBUSL.

Memanpeomemnmnuwie uenu:

pa3BHUTHE yYMEHHIA CaMOCTOSITEITLHO OCYIICCTBIIATH,
KOHTPOJIMPOBATh W KOPPEKTHPOBATh JESTENFHOCTh B MpOILEcCce
0000mIeHns,  CHUCTeMaTH3alMM M  PACHUIMPEHHs  3HAHWIA,

HOJY4EHHBIX B OCHOBHOM IIKOJIE;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB
pelieHus] MPaKTUYECKUX M MPUKIAAHBIX 337134, C NMPUMEHEHHEM
U3y4EHHBIX METOJIOB;

13




— (QopMupoBaHue yMEHHII SICHO W TOYHO H3JIararb CBOK TOYKY
3peHHs KaK YCTHO, TaK U MTUCbBMEHHO, TPAMOTHO TIOJIB3YSCh SI3BIKOM
MaTEMAaTUuKM.

JIuunocmmnuie yenu:

— ¢opmupoBaHue MHUPOBO33PEHUS,
COBPEMEHHOMY yYPOBHIO HayKH,

— (opMupoBaHHE OCHOB CaMOBOCIIUTAHHS B MPOLECCE BBITOIHEHHUS
paboT pa3HOTo YPOBHS CIOKHOCTH, TPEOYIOIHUX OTBETCTBEHHOTO U
TBOPUYECKOTO OTHOIIICHUS;

— pa3BUTHE CIIOCOOHOCTH M TOTOBHOCTH BECTH AHMAJOT C APYTHMH
JIIOABMH B IPOLCCCC COBMECTHOU ACATCIIbHOCTH.

COOTBCTCTBYIOIIICTO

1.

CTEIIEHHAS ®YHKIUA

16

Crenennas Qynkmus, e€ cBoiictBa u Tpaduk. Bzaumuo
oOparHble  ¢QyHKIUH. PaBHOCWIBHBIE ypaBHEHUS U
HEpaBEHCTBA. WppaumonanbHble ypaBHEHUS.
HppauunoHaibHble HEPAaBEHCTBA.

Ilpeomemmnoie yenu:

— BBEJCHHE IOHATHUA CTENECHHOW (DYHKIMM;, H3ydeHHE e CBOMCTB
AHATTUTHYECKUMHU U TpaQUUECKUMHI METOIaMH;

— WU3y4YeHUE TOHATHUA OOpaTHOW (QYHKIUHU; OO0OOIIEHUE TMOHATHS
oOpaTHON (YHKIIMM C KCIOJB30BAaHUEM paHee M3YyYCHHBIX 3a-
BUCUMOCTEW; (OopMHUpOBaHME YMEHHS aHAIUTUYECKON 3amucu
byHKIMKA, OOpaTHOM [JAaHHOW, a Tak)Ke YMEHHUS TOCTPOCHUS
rpaduka oOpaTHON yHKINY;

— BBEJCHHE OIpEAeTCHUI PaBHOCUIBHBIX ypaBHEHUHN (HEpaBEHCTB,
CHCTEM) M YpaBHEHHI (HEPaBEHCTB, CUCTEM) — CJICJICTBUI;

— BBEICHHE  TMOHATHA  00JacTH  ONpEAETCHUS  YpaBHEHHSA
(HEpaBeHCTBA, CUCTEMBI);

— TIPUMEHEHUE INpU PEIICHUU YypaBHEHUN (HEPABEHCTB, CHCTEM)
CBOWCTB paBHOCUJIBHBIX TPe0Opa3oBaHui;

— o0yyeHue MeToJaM pEeIIEeHUs HPPALUOHAIBHBIX YPaBHEHHH W
HEPaBEHCTB.

Memanpeomemnuvle yenu:

— o0yuyeHue TmpuemMaM HHTEpIpETaLun
IPOTEKAONIUX 110 CTETIEHHOI 3aBUCUMOCTH;

SABJICHUWA  MPOLIECCOB,
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pa3BUTHE  yMEHUH  CAMOCTOATEIbHO  ONpEAeNsATh  IIeNu
NESATENIbHOCTH 10 U3YYEHUIO 3JEMEHTAPHBIX GYHKIUH H HX
NPUMEHEHHUIO, HCIOJIb30BaTh BCE BO3MOXHBIE PpECypChbl s
JOCTHKEHUS TIOCTaBJICHHBIX LIEJIeH;

(dbopMHpOBaHKE CIIOCOOHOCTH M TOTOBHOCTU K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 33]1a4;

pa3BUTHE KPUTUYHOCTU MBILIUICHUS B IPOLECCE OLEHKH U MH-
TeprnpeTanuy  MHGOpMALMK, TMOJy4aeMOMl W3  pa3lIMYHBIX
HMCTOYHHUKOB;

pa3BUTHE YMEHUM B3aMMOJICUCTBHUS B MPOIIECCE MOMCKA PEIICHUS
npooeM.

Jluunocmmuoie uenu:

dbopmupoBanue MHUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE CTPEMJICHUH K CAMOCTOSITEIbHOM TBOPYECKOW U OT-
BETCTBEHHOMW JIESTEIbHOCTH;

pa3BUTHE CTPEMIICHHH K caMOOOpa30oBaHUIO, CO3HATEIBHOMY OT-
HOIIGHUIO K HEMPEpPHIBHOMY OOpa30BaHHUIO KaK  YCJIOBHUIO
yCHENHONW MpodeCCHOHATBHON U O0IIECTBEHHOM NEeITeIbHOCTH.

v

ITOKA3ATEJIbHASA ®YHKIIUA

12

[TokazarenbHass ¢yHkums, e cBoiictBa U  rpaduk.
[TokazarenbHble ypaBHeHUA. [loka3arenbHble HEpaBEHCTBA.
CucreMsl TOKa3aTeIbHbIX YPABHEHUI U HEPABEHCTB.

IIpeomemnuie yenu:

BBE/ICHUE MOHSTHUS MOKA3aTeNbHONU (PYHKIIUH; U3yYCHHE CBOMCTB U
HOCTPOCHHE TpaduKa MOKa3aTeIbHONW QYHKINH;

0o0ydYeHHEe pelIeHUI0 TOKa3aTeNbHBIX YpaBHEHUHM (HEPABEHCTB,
CHCTEM) aHATUTHYECKUMU U TPaPUIECKUMHU CITOCOOAMH.

Memanpeomemnuvie yenu:

MOJICTIMPOBAaHUE SIBJICHUM M MPOLECCOB, MPOTEKAIOMIMX IO JKC-
MOHEHITMATBLHOW 3aBUCHUMOCTH, C TOMOIILI0 (GopMyn U rpadukoB
NoKa3aTeabHON PyHKINHY;

HCCJIEIOBAaHHUE PEATbHBIX MPOLECCOB U SBJICHUIM, MPOTEKAIOIIMUX 10
3aKOHAM [IOKAa3aTeJIbHOM 3aBUCUMOCTH, C TOMOILBI CBOMCTB
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MoKa3aTeIbHOU (PYHKITHH.

Jluunocmmuoie ueau:

pa3BUTHE AHAIUTUYECKUX CIIOCOOHOCTEH M MHTYUIMH (B XOZe
HaOJII0IEHNUS 32 MIOBEIEHUEM SKCIIOHEHIIMAIBHBIX 3aBUCUMOCTEN );
pa3BUTHE UCCIENOBATEIbCKUX YMEHHM, HEOOXOUMBIX B OCBOCHUH
OyayImux TBOpUYECKHX Mpodeccui;

COBEPILIEHCTBOBAHUE KYJIbTYPbl BBIUMCIUTEIbHBIX U IpapUUECKUX
JEHCTBHM.

JIOTAPUOPMUYECKASA ®YHKIUA

18

Jlorapudmer. CpoiictBa norapudmon. [lecatuunbie u
HaTypajibHble Jorapudmel. Jlorapupmuueckass QyHKus, e€
coiictBa u Trpaduk. Jlorapupmuyeckue ypaBHEHUS.
Jlorapudmuueckue HepaBeHCTBA.

Ilpeomemmnoie yenu:

BBEJICHUE TMOHATHS JIoraprudma Jrcia,

W3y4eHUE CBOMCTB Jorapu(dmMos;

pUMEHEHUE CBOMCTB norapudmoB U
JorapupMUUEcKoro TOXJIECTBA TUISt
JOTapu(pMHUECKUX BBIPAKEHUI BHIYHCICHUSX;
BBEJICHUE MOHATUHN JECATUYHOTO U HATYPaJIbHOTO JIoTapudma;
npuMeHeHue GopMmysasl  Tepexoja JiorapupMa K - APYromy
OCHOBAHUIO [UIsl BBIYMCIIEHUS JOrapudMoB dHcen C JIIOOBIMU
OCHOBAaHUAMHAU (HpI/I HUCIOJIL30BAHUU BEIYUCIATEIBHOMN TGXHI/IKI/I);
BBEJICHUE TMOHATUA Jorapudmuueckoil GyHKIUH, U3yYCHHE
CBOMCTB JjorapupmMuueckoi PyHKIIMN U TocTpoeHue e€ rpaduka;
oOydeHre penIeHuIo Jorapu(pMUIECKUX YpaBHEHU, HEPABEHCTB H
X CHCTEM AHAJIUTHYCCKUMU U Fpaq)I/I‘IeCKI/IMI/I METOOdaMU,
HaXOXJICHHUI0O TOYHBIX U MNPUOMMKEHHBIX 3HAUYEHUN KOpHEH
YpaBHEHUM.

OCHOBHOTO
YIPOILEHUS

Memanpeomemnmnule yenu:

pacuIMpeHre BBIYMCIUTENBHOIO amnmapara 3a CYET NPUMEHEHMS
CBOMCTB Jorapu@moB (3aMeHa BBIYUCICHUNA MPOU3BEACHUS U
YAaCTHOIO CTENEHEW Ha BBIUMCIEHUS CYMM M pa3sHOCTEH
MOKa3aTeJIe CTEeTICHEH ),

o0ydeHrne MOJIEIMPOBAHUIO PEabHBIX MPOIECCOB, MPOTEKAIINX
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[0 3aKOHaM SKCIOHEHIMAIbHON 3aBUCUMOCTH, U HCCIIEIOBAHUIO
CO3aHHBIX MOJIETIEH C MOMOIIBIO anmnapara JorapuMUpPOBaAHHUS,

— OCO3HaHUE B3aMMOCBSI3M MAaTEMAaTHKH CO BCEMHU MpeIMEeTaMU
€CTECTBEHHOI'0 U TYMaHUTApHOTO IIUKJIOB.

JIuunocmmuuvie yenu:

— COBEpILIEHCTBOBAHUE BBIUMCIUTEIBHON KYIbTYPbI;

— pacuiMpeHue CpeliCcTB MU METOJ0B IpeoOpa3oBaHUN CHUMBOJIBHOTO
SI3bIKA;

— pacuiMpeHue NpecTaBlIeHUN 0 B3aUMHO OOpaTHBIX JIEHCTBUSX.

V1

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

Pagnannas mepa yrna. IloBOopoT TOYKM BOKpyr Hayaia
KOOpAuHarT. Onpez[eneHHe CHUHYCa, KOCHMHYCAa W TaHI'CHCA
yria. 3HaKd CHUHYCa, KOCHHYCa M TAaHT€HCA. 3aBUCUMOCTh
MCKAY CHUHYCOM, KOCMHYCOM U TAHI'CHCOM OJHOI'O U TOrO
*e yria. Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC
U TaHT€HC yrIIoB o u —a . Popmyinbl cioxenus. CuHyc,
KOCMHYC W TaHreHc ABohHoro yria. CHHYC, KOCHHYC H
TaHIE€HC IIOJIOBUHHOTO yriaa. @opMyisl NPUBEACHUS.
Cymma u pa3HOCTh CUHYCOB. CymMMa 1 pa3HOCTh KOCHHYCOB.

Ilpeomemmnoie yenu:

— pa3BUTHE NPEACTABICHUN O MaTEMAaTHMKE KaK 4YacTH MHPOBOMU
KYJIBTYpPbI, O COoco0ax OMHCAHHUS Ha MAaTeMAaTUYECKOM S3bIKE, B
YaCTHOCTH B TEPMUHAX TPUTOHOMETPUM, SIBIICHUU pEaNbHOTO
MUpa;

— (¢opMupoBaHUE MPEICTABICHUA O MOHATUSX TPUTOHOMETPUU Kak
MaTEMaTUYECKUX MOJEIISIX, MO3BOJISIONIMX OMHUCHIBATH MPOIECCHI,
n3ydaemble (PU3UKOM, SKOHOMUKOW U IPYTUMHU HAyKaMU;

— JaibHeilllee pa3BUTUE TOHATHS JACHCTBUTENBHOTO 4YHCIA TIO-
CPEIICTBOM IIPE/ICTABICHUS B TPUTOHOMETPUUIECKOU popme;

— (dopMHUpOBaHHE YMEHHMH ONpPEAENATb M HCCIEAOBaTh CBOMCTBA
CHUHYyCa, KOCUHYyCa, TAHT€HCA, KOTAaHT'€HCA IEUCTBUTEIBHOIO YUCIIA,
UCIIOJIBb3Ysl OJJHO3HAYHOE COOTBETCTBUE MEXKAY TOUKAMH YUCIOBOU
IPSIMOM M TOYKAMH OKPY>KHOCTH;

— o0yuyeHHE MPUMEHEHHUIO TPUTOHOMETPUUYECKUX TOXKIECCTB TIPH
BBIYHCIICHUSIX, peoOpa3oBaHUAX TPUTOHOMETPUUYECKUX
BBIDAKEHHUM, PpENICHUM  MPOCTEUIINX  TPUTOHOMETPHUUYECKHX
YpaBHEHUH, C UCIIOJIb30BAHUEM JOKA3aTEIbHBIX PACCYKICHUM.

Memanpeomemnmnule yenu:

— Dpa3sBUTHE  YMEHHU
JIEATEIbHOCTH  TI0

CaMOCTOSITEJIbHO
YCBOGHHIO |

OMpPCACIIATh neiaun
MPUMEHEHUIO  3HAHMI
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TPUTOHOMETPUU  KaK  MaTeMaTHYeCKOM  MOJEIu  peajbHOU
e CTBUTEIILHOCTH,
dbopmupoBaHUE HaBBIKOB y4eOHO-MCCIIeI0BaTEIbCKOM

JESATCIIBHOCTH, TOTOBHOCTH K IIOMCKY PEIICHHS IPAKTUYECKUX
3a/1a4;

pa3BUTHE YMEHHH OPHUEHTUPOBATHCA B PA3JIMYHBIX HMCTOYHHUKAX
UH(pOPMALIUU, KPUTUYECKU OLIEHUBATh MOJIyYE€HHYIO HH(POpPMALHIO,
IIPUMEHSATH €€ B CBOCH JIEATEIbHOCTH.

Jluunocmmuoie uenu:

dopmupoBaHue MHUPOBO33PCHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKd U OOIIECTBEHHOMN
NPaKTUKU;

pa3BUTHE TOTOBHOCTH YYAIMXCS K CAMOCTOSTEILHON TBOPYECKOM
JIeSATEIbHOCTH;

(GopMHpOBaHHE HABBIKOB COTPYAHMYECTBA B MpoIecce yUeOHOM,
y4e0HO-MCCIIeIOBATENILCKON, OOIIECTBEHHOM IeATEIHhHOCTH.

Vil

TPUT'OHOMETPUYECKHUE YPABHEHUS

19

sinx =a .YpaBHCHHE
YpaBHEHUH.

YpaBHeHue
tgex=a.
[Ipumepsl pemieHuss TPOCTEHIINX TPUTOHOMETPUUECKUX
HEPaBEHCTB.

COsSX =a. YpaBHEHHE
Pemienne  TpUroOHOMETPUUYECKUX

Ilpeomemmnoie yenu:

BBEJICHHETIOHTHIArcsin a, arccos a, arctg a;

BBIBOA (OpMyNn KOpHEW MPOCTEHINNX TPUTOHOMETPUUYECKHX
ypaBHEHUM;

oOydeHue pELIeHUIO TPUTOHOMETPUUECKUX
CBOOSAIIUXCS K  aiureOpanyecKkuM, PpEIICHUIO
OTHOCHUTEJIFHO CHHYCA U KOCHHYCa YpaBHCHUH;
00y4YeHHE PELICHUI0 TPUTOHOMETPUUYECKUX YpaBHEHHUH MeToiaMu
3aMCHBI HCU3BCCTHOT'O U PA3JIOKCHUA HAa MHOXUTCIIN,

3HAKOMCTBO C METOJIOM OIIEHKH MHOYKECTBAa 3HAUEHHH JICBOU U
MPaBOM YacTel TPUTOHOMETPUUECKOTO YPAaBHEHUS,

3HAKOMCTBO CO CMOCO0aMHU peIIeHHs] TPUTOHOMETPHUYECKUX He-
PaBEHCTB.

YpaBHEHUH,
OJIHOPOJHBIX
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Memanpeomemnmnule yenu:

— paclIUpeHUEe CPEJCTB MOJETUPOBAHUS pEaTbHBIX MPOLECCOB U
SIBJICHUI;

— (¢opmupoBaHue NpUEMOB Iepexojila OT AHAIUTUYECKOM K Trpa-
dbuyeckoi Moenu U 00paTHO;

— pa3BUTHE ATOPUTMHUUECKOTO U JIOTUUECKOTO MBILIUICHUS;

— COBEpILIEHCTBOBAaHUE NPUEMOB TOYHBIX M MPHUOIMKEHHBIX BBI-
YHCIICHUH;

— 3HAKOMCTBO C MAaTE€MaTUYECKUM TOJKOBAHHEM IIOHITHS TEpH-
OJIMYHOCTH, UMEIOIIEr0 BAXKHOE MUPOBO33PEHUYECKOE 3HAUCHHUE,

— 3HAaKOMCTBO ¢ (DM3MYECKUMHU SIBICHUSIMH, OMNHCHIBAEMBIMH C
MOMOIIbIO TPUTOHOMETPUYECKUX YPABHEHUH.

JIuunocmmuvie yenu:

— COBEPIUEHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;
— Pa3BUTHUE BBIYUCIUTEIBHOU U aJITOPUTMUYECKON KYJIBTYPHI,
— Pa3BUTHE TBOPYECKOW MHULIMATHUBBI, UCCIEAOBATEIbCKUX YMEHHUH,

CaMOKPUTUYHOCTH.

VIII INOBTOPEHUE 21
Pemenne 3amanmii Ha TmpeoOpa3oBaHHWE  CTEICHHBIX, Ilpeomemmnoie yenu:
IIOKa3aTCIIbHbBIX, JIOFapI/I(bMI/IIIeCKI/IXI/ITpI/IFOHOMeTpI/IquKI/IX — YMETh peliaTh 3aJaHus THUIA 1’ 5’ 9’ 10 u 11 u3 I[EMO EI'D
BBIPAYKCHHIA. Pemenue MPOCTEUIINX JIMHEWHBIX, (MPO(UIBHBINA YPOBEHB);
KBaJpaTHbIX,  MPPAlMOHANIBHBIX, = TOKA3ATCIbHBIX N — BIageTh npuéMaMu pemeHus 3azad tuna 13 u3z JEMO EI'D
NOrapuQMUIECKUX  ypapHeHHH. PeleHMe — ypaBHEHMi MOBBIIICHHOTO YPOBHA C OTOOpOM KOpHEH U3 3aJlaHHOTO
MOBBIIIIEHHOTO YpOBHSI CJI0’KHOCTH(KBaIpaTHBIX,

MOKa3aTeIbHbIX, HUPPALUOHAIBHBIX, JOTapU(PMHUECKHUX) C
0TOOpOM KOpHEH U3 3aJaHHOTO TMPOMEXYTKA. PerieHue
TPUTOHOMETPUUECKHUX ypaBHEHUH 6a30BOro u
MOBBIIIEHHOTO YPOBHEH CIIO)KHOCTHC OTOOPOM KOpHEH W3
3aJJaHHOTO MPOMEXYyTKa. PerieHune 3agad Ha MPOLIEHTHI,
4acTH, J0JIM, Ha KOHLIEHTpAI1I0, CMECH, CIUIaBbl. Pemienue
3aJlaHuil  Ha  BBIYMCIIEHUS W  TpeoOpazoBaHUs IO

IPOMEKYTKA.

Memanpeomemmnuwie uenu:

— YMEHHE CaMOCTOSITEIbHO ONpPENeNsITh eI CBOEro OOydeHHs,
CTaBUTh U (PopMyIuUpoBaTh Il ceOs HOBBIC 3aja4yd B y4uéde u
MO3HABATEIIBHON JIEATENHHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHI
CBOCH ITO3HABATEIBFHOM ACATEILHOCTH;

— YMEHHUE CaMOCTOSITENIBHO TUIAHUPOBATh IYTH JOCTHIKEHUS IENeH, B
TOM 4YHCIIE albTEPHATHBHBIC, OCO3HAHHO BBIOMpATh HamOolee
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3aIaHHBIM(OPMYITaM. s dexTuBHBIC CIOCOOBI pelIeHus] YYEOHBIX W IT03HABATEIBHBIX
3a/1ay;
— pa3BuTHE YMEHHH CaMOCTOSITENTEHO OCYIIECTBIISTH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATh JEHCTBUS B IIpolEecce
0000mIeHns,  CHUCTeMaTH3alMM M  PACUIMPEHHs  3HAHWIA,
MOJIyYEHHBIX B OCHOBHOI IIIKOJIE;
— ¢opMupoBaHHE  YMEHHA  CAMOCTOSATEIHHO  OCYIIECTBIATH,
KOHTPOJIMPOBATh U KOPPEKTHPOBATH CBOIO JIEATEIHHOCTH IPHU
BEIIOJIHEHUH 3aJaHUH.
JIuunocmnuie yenu:
— (¢opMupoBaHHE OCHOB CaMOBOCIHUTaHHUS B MPOIIECCE BBIMOITHEHUS
paboT pa3HOro YPOBHS CII0KHOCTH;
— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYWIIUH, HABBIKOB
CaMOCTOSITENIbHOM 1€ TEeNbHOCTH.
HUTOI'O 136

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaacc

Ne I'nasa/ Conep:xanue marepuaja Koa-Bo | Iean o0yuenust
IL./1. 4acoB
I TPUTOHOMETPUUYECKUE ®YHKINH 20

OOnacte  ompenesneHuss U MHOXECTBO  3HAYCHUH
TpUTOHOMETpUYEeCKUX (yHKIUHA. YETHOCTh, HEUETHOCTH,
NEPUOIMYHOCTh TPUTOHOMETpUUECKUX (yHKIHit.CBOHCTBA
¢ynkuun y=cosx u e€ rpaduk. CpoiicTBa (yHKIMU
y=sinx u e€ rpapuk. CoiictBa (yHKUHUU y =tgx U e
rpaduk. OOpaTHbIe TPUTOHOMETPUUECKHE PYHKIINH.

Ilpeomemmnoie yenu:

— BBEJCHHE MOHATHUS TPUTOHOMETPUIECCKOU (DYHKITUU;

— (¢opMupoBaHHE YMEHHI HaXOAWTh OO0JACTh ONPENCICHUS W
MHOX€ECTBO 3HAUYCHHI TPUTOHOMETPUYECKUX (PYHKIUH;

— oOydyeHHE WCCICIOBAHUIO TPUTOHOMETPUYECKUX (GYHKIIUNA Ha
YETHOCTh M HEUYETHOCTh U HAXOXKJEHUIO NIeproaa QyHKIUU;

— wu3ydyeHUe CBOWCTB (QyHKIUN y =cosx, y=sinx, y=tgx,
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y=ctgx, o0y4yeHue rpadukoB  QyHKOMA U
NPUMEHEHHUIO CBOMCTB (YHKUMH TpU PpEIIeHWH YpaBHEHUH U
HEPaBEHCTB.

O3HaKOMJICHHE C OOpPAaTHBIMU TPUTOHOMETPHUYECKUMH (DYHKIUSAMH,
UX CBOMCTBaMH U IpaduKaMH.

IIOCTPOCHUIO

Memanpeomemnmnule yenu:

3HAKOMCTBO C MaTEMAaTUYCCKUM TOJIKOBAHUECM IIOHATUA
NEPUOTUYHOCTH,  HMMEIOIIET0  BaXHOE  MHPOBO33PEHYECCKOE
3HAYCHHE;

3HAaKOMCTBO C (bPIBI/I‘-IGCKI/IMI/I SABJICHUAMHM, OIIKUCbIBACMBIMHU C
IIOMOILBIO TPUTOHOMETPUYECKUX (PYHKIIHIA;

3HAKOMCTBO C CHHYCOMJOH KakK TIpadUKOM TapMOHHYECKUX
KoJIeOaHMIi;

3HaKOMCTBO  C  (opMmysiamMu,  MO3BOJIIOIMMH  HAXOAWUTh
npuOIMKEHHBIE 3HAYEHUS Sin X M COS X , C TOMOIIbIO MHOTOUJICHOB.

Jluunocmmuoie uenu:

paciupeHue npeAcTaBieHui 0 B3aUMHO OOpaTHBIX JEHCTBUSX;
pPa3BUTHE BBIUUCIUTEIBHON, aJTOPUTMUYECKON H TpapuIecKOi
KYJIBbTYpBI;

Pa3sBUTUC TBOp‘ICCKOﬁ HMHHUIIUATHUBBI, UCCICAO0BATCIbCKUX YMCHHﬁ,
CAMOKPUTHUYIHOCTH.

11

MMPOU3BOJIHAS Y EE TEOMETPUYECKHI
CMBICJI

19

[TpousBoanas. [IponsBogHas crenennoi Gynkmuu. [Ipaprmma

Qg QepeHIpOBaHUS. IIpousBonHbIe HEKOTOPBIX
dJeMEHTapHBIX  (QYHKIUHA.  ['€OMeTpUYecKUid  CMBICI
IIPOU3BOJHOM.

Ilpeomemmnoie yenu:

3aBepiIeHre (HOPMUPOBAHUS MIPEICTABICHHS O TIpEIesie YUCIOBON
MIOCJIEIOBATEIbHOCTH;

3HAKOMCTBO C MOHATUAMH Tpenena (QyHKIMM B TOYKE U Ha
OECKOHEUYHOCTH, M AacUMOTOTaMH Tpaduka (QYHKUUH, CO
CBOMCTBaMH NPEENOB (PYHKITUI;

dbopMupoBaHre Tpad@UUECKOTO MPEICTABICHUS O HEMPEPHIBHOCTH

byHKINY;
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— o0yuyeHue BBIBICHUIO HEIMpPEepPhIBHBIX (QYHKIUM € omopoil Ha
ompeieJIieHue HEMPEPHIBHOCTH (DYHKIIMH (B TOUYKE; Ha HHTEPBAJE),

— 3HAKOMCTBO C TOHSTHEM NPOM3BOJHON (YHKLIUU B TOYKE U €€
(UBUYECKUM CMBICIIOM;

— (¢opMupoBaHHE HAYalbHBIX YMEHHH HaXOAWUTh MPOU3BOJHBIC
3JIEeMEHTapHBIX (PYHKIHMI Ha OCHOBE OIpe/IeTICHHs POU3BOAHOM;

— BIJIaJICHUE IIpaBWJIaMU nuddepeHIpoBaHUSL CYMMB,
OPOU3BENECHUS M  YaCTHOTO  JABYX  (DyHKUMNA, BBIHECEHUS
MOCTOSTHHOTO MHOYKHUTEJIS 32 3HAK IMPOU3BO/IHOIM;

— 3HAKOMCTBO ¢ guddepeHInpoBaHUEM CIOKHOW (QYHKIIUA U
MIPaBUJIOM HAXOXICHHS MPOU3BOJIHON 00paTHOM (PYHKITNU;

— oOydeHHEe UCMOIb30BAHUIO (POPMYIBI MPOU3BOJHON CTEIIEHHOM

dynxumn [ (x) = x? w1 m06Oro AEHCTBUTENBHOTO UKCIa p;

— (¢opMupoBaHHE YMEHHS HAXOIUTh MPOM3BOAHBIC JJIEMEHTAPHBIX
byHKIHH;

— 3HAKOMCTBO C T€OMETPUYECKHM CMBICIIOM ITPOU3BOJHOM, 00ydueHHe
COCTaBJICHUIO ypaBHEHHUs KacaTelbHOW K rpaduky (QyHKUMH B
3aJJaHHOM TOYKE.

Memanpeomemnmnule yenu:

— WCMOJB30BaHUE  (PU3UYECKOTO  CMBICIIA  TPOU3BOJHOW  JUIS
ONPEAEIIECHUS CKOPOCTH JABUKECHUS MATEPUATIBHOM TOYKH B JAHHBIN
MOMEHT BPEMEHU;

— YCTaHOBIIEHHE CBSI3M MEXIYy 3HAYCHHEM IMPOU3BOIHON (PYHKIIMU B
JJAaHHOW TOYKE M TAHTEHCOM YIJla KacaTellbHOM, MPOBEACHHON K
rpaduky QyHKIIUH B JAHHOHM TOUKE;

— (¢opMupoBaHUe MOHATHUS Mpeesia MOCIeA0BaTEeIbHOCTH MIIOMAAeH

IPaBUIIBHBIX 2" - YTONBHUKOB, BIMCAHHBIX B OJMH U TOT XK€ KPYT.
Juunocmuule yenu:
— BOCIIATaHWE MaTPUOTU3MAa, TOPAOCTH 3a CBOIO PonuHy Ha npumepe
JKU3HU U JIEATEIBHOCTH OTE€YECTBEHHBIX YYEHBIX — MAaTEMaTHKOB
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(JTo6auerckwmit H.I1.);

pa3BuUTHE abCcTpaKTHOTO MBILLIIEHMS, ¢dopmupoBanue
MPEJICTAaBICHU O OECKOHEYHO OONBIINX W OECKOHEYHO MAaJIbIX
BEJIMYMHAX;

pa3BUTHE TBOPYECKUX CIOCOOHOCTEH,
CaMOCTOSATEJILHOU NEATEIbHOCTH.

HWHTYULIUHU, HAaBBIKOB

I

NPUMEHEHME ITPOM3BOHOM K
WCCJIEJOBAHUIO ®YHKIUN

19

Bospacranne u  yObiBaHME  (QYHKIUH. ODKCTPEMYMBI
byakuuu. IlpuMmeHeHuE TPOW3BOJHOM K TOCTPOCHHIO
rpadukoB ¢yHkiui. Hanbomnbiiee 1 HauMeHbIIIee 3HAYCHUS
¢bynkuuu. Beimykinocts rpaduka QyHKIIUN, TOUYKH Teperuoa.

IIpeomemmnoie yenu:

oOydeHrne NPUMEHEHHIO JOCTATOYHBIX YCIOBHI BO3pacTaHUS M

yOBIBaHMS JJIsI HAXOXKICHHUSA IPOMEKYTKOB MOHOTOHHOCTH
GbyHKIUY;
3HAKOMCTBO C TOHSATHUSAMH TOYEK OKCTpeMyMma (YHKIIHH,

CTallMOHAPHBIX U KPUTHYECKMX TOYEK, C HEOOXOIUMBIMH U
JIOCTAaTOYHBIMU YCJIOBUSIMU dKCTpeMyMa (pyHKIIUY;

00ydeHue OUCKY (BBIYUCIICHUIO) TOUYEK IKCTpeMyMa (PyHKIINH,
oOydeHre HaXOKJIECHUIO0 HauOOJbIIEr0 U HaUMEHBUIEr0 3HAYeHUI
(GYHKIIMH C TOMOIIBIO TPOU3BOIHOM;

3HAKOMCTBO C TIOHSATHEM BTOPOH MPOM3BOAHOM (GYHKIMH MU e
(U3UYIECKUM CMBICIIOM;

[IPUMEHEHHUE alIapara BTOPOM IIPOU3BOAHON JUIS HAXOXKICHUS
MHTEPBAJIOB BBHIYKIIOCTH M TOUEK Nepernda GpyHKumy,
dbopMHpOBaHHE YMEHUS CTPOUTH TpaPuku HYHKIIHI-MHOTOUIICHOB
C TTIOMONIBIO IEPBOM MPOU3BOAHON M BTOPOM MPOU3BOTHOM.

Memanpeomemnuvie yenu:

dbopMHpOBaHHE TpEACTaBICHUH 00 SKCTpEeMalbHBIX 3ajadax
(3a1a4ax Ha ONTUMU3AIMIO) B HAyKe, SKOHOMHUKE, TIPOU3BOJICTBE;

oOydeHne  MeToJaM  pelieHHus  3aJad  Ha  HaXOXKJIEHUE
MHOTOYTOJJbHUKOB ~ HAWOOJbIIEH  IJIOMAAW, BIHUCAHHBIX B
OKPYKHOCTB;

06yquHe MCTOdaM PCIICHHUA 3aJa4 Ha HaXO0XICHHUC BbICOTHI
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KOHyca HamOoJbIero o0béMa, BIUCAHHOTO B cdepy 3aTaHHOTO
panuyca;

— o0yyeHue MeToJaM pelIeHHs] MPUKIAIHBIX 337ad, CBS3aHHBIX C
UCCIIEJOBAHUEM XapaKTEPUCTHUK IPOIECCOB, MPOTEKAOIIUX B
¢usuke, OHWONOTHH, XUMHUHU, SKOHOMHKE W HMHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3YJIbTATHI.

JIuunocmnule yenu:

— BOCIHTaHUE MaTPUOTU3MA, TOPAOCTH 3a cBoro PoauHy Ha npumepe
KU3HU U JIEATEIBHOCTH OTEYECTBEHHBIX YUYEHBIX — MaTEMaTHKOB
(Yeoprmres I1.J1.);

— pa3BUTHE AHAIMTUYECKUX CIIOCOOHOCTEH M HWHTYULHUU B XOJE
pelIeHus 3a/1a4 Ha ONTHMH3AIHUIO;

— pa3BHUTHE BBIYUCIUTEIBHON, AJITOPUTMHYECKOM W Tpadudeckoiu
KYJIbTYpBI.

v

HNHTETI'PAJI

14

ITepBooOpasuas. ITpaBuna HAXOXJICHUS
nepBooOpasHbIx.Inomaas KpUBOJWHEHHOW Tpamenuu u
HHTErpal. Brruncienune MHTErpajoB.Beruncienue
miomanaeid Guryp ¢ momompbi HWHTErpanoB. [IpuMeHeHwue
MPOU3BOJHON W  HMHTErpaja K PEIICHUIO MPAKTHYECKUX
3aza4.

IIpeomemnuie yenu:

— O3HAaKOMJICHME€ C  TIOHSATHEM  IepBOOOpa3HOW,  oOyueHue
HaXOXXJICHUIO nepBooOpazHoit s CTEIIEHHOH Hu
TPUTOHOMETPUYECKUX (YHKITHIA;

— O3HAKOMJICHWE C TIOHSATHEM WHTETPUPOBAHHS H  OOyYCHHE

NPUMEHEHUIO TPaBUJ  HUHTETPUPOBAHMS TPU  HAXOXKICHUU
MepBOOOPA3HBIX;
— ¢opmupoBaHue TOHSATHUS KPHUBOJIMHEWHON Tpaneuuy,

03HAKOMJICHHE C MOHSATHEM OIpPeNeTIEHHOI0 MHTErpaia, o0ydeHue
BBIYMCIICHUIO TIONIAAN KPUBOJIMHEHHON TpaIrelyu B MPOCTEUIINX
ciyvasix.

Memanpeomemnmnule yenu:

— BbIABIICGHWE (UTYp, OTPAaHUYCHHBIX JAHHBIMH JIMHUSMH, H
HAXO0XJICHUE TUIOMIA el 3TUX PUTYp;

— TMpUMEHEHUWE HHTErpajoB Juis BbBoja GopMylbl  00bEMa
HAKJIOHHOM MPU3MBbI, MUPAMUJIbl, KOHYCA;
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— TMpUMEHEHUE UHTETPaJIoB JUIsl pelieHus PU3NUEeCKUX 3a1ay;

— peIIeHHE 337a4 Ha JBUKEHNE C IPUMEHEHNEM HHTETPAJIOB.
Juunocmuvle yenu:

— Ppa3BUTHE BBIYMCIUTEIBHON U aJITOPUTMUUYECKON KYIbTYPBI;

— pacuMpeHue NpeCcTaBlIeHUN 0 B3aUMHO OOpPaTHBIX JIEHCTBUSX.

KOMBHUHATOPHKA.

12

[IpaBuno mnpousBenenus. IlepecTaHOBKH.
Couertanus u ux cBoucrsa. bunom HrroToHa.

Pa3smemenust.

Ilpeomemmnoie yenu:

— OBJ3JICHHE OJHHM M3 OCHOBHBIX CpEACTB IIOJCYETa 4YHCIa
Pa3IUYHbIX COETMHEHUIT (kxoMOHMHATOPHBIM MIPaBUIIOM
MIPOU3BEJICHUSA );

— 3HAKOMCTBO C IIEPBBIM BUJIOM COEIMHEHUIN — MEePECTaHOBKAMH;

— JIeMOHCTpainusi IpUMEHEHUs MpaBujia MPOU3BEIACHUS MPHU BBHIBOJEC
(dbopMyIIbl YUCIIA TEPECTAHOBOK U3 N 3JIEMEHTOB;

— BIAJCHUE MOHATUEM pPAa3MEUICHUS M3 m 3JIEMEHTOB MO n. 3HATh

Gopmyny nand BeIMHCIEHHMS A, - 4YUCIa pa3MelleHuil u3 m

3JIEMEHTOB 110 N, YMETh IPUMEHATH €€ IIPU PEIICHUU 3a/a4;
— BIIQ/ICHUCTIOHATHEM COYETaHWH Oe3 MOBTOPEHMH M3 M 3JIEMEHTOB

no n. 3HaHue QopMmynasl Anad BelYuciaeHus C, - 4uclIa

BCEBO3MOXKHBIX COYETAaHHUH W3 M OJJIEMEHTOB IO N, YMEHHUE
IPUMEHATH €€ NPH PEeIIeHUH 3a1a4;

— yMEHHE pacKjaJablBaTh CTerneHb OuHOoMa mo (opmyine HeproroHa
Py HAXOXKJICHUU OMHOMHAIBHBIX KOX(PQPHUIMEHTOB C TOMOIIBIO
TpeyroapHuka Ilackansa. IlpuMeHsATh NOJydeHHBIE 3HAHUA IPU
pelIeHUH 3a/1a4.

Memanpeomemnmnule yenu:

— 3HAKOMCTBO C pPOXJEHHEM KOMOMHATOPHUKM KaKk HayKH,
NO3BOJIAIOIIEH aHATM3UPOBATH TOJIOBOJIOMKH U a3apTHBIE UIPHI;

— TIpUMEHEHHEe KOMOMHATOPHBIX METO/J0B B CTAaTHCTUKE, T'CHETHKE,
JMHTBUCTHKE, MIPU PEIICHUH TPAHCHOPTHBIX 3a]ad, MPU CO3JaHUH
U JIeKOApOBaHusl MU(poB, B UHPOPMATHKE H JIp.
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JIuunocmmuuie yenu:

— pa3BUTHE AHATUTHYECKUX COCOOHOCTEH U UHTYHIINH;

— UWHTEIPUPOBAHHME B JIMYHBIA ONBIT HOBOM, B TOM YHCIIE
CaMOCTOSITENIFHO MOJYYEHHOM HH(pOpMAIIHH.

VI

3JIEMEHTbBI TEOPUU BEPOSITHOCTEHN

12

CoOpitus. KomOunanmu coObiTuil. IIpoTHBOIIONIOKHBIE
coObrTusi. BeposatHocth coObiTus. Cio)keHne BEPOSITHOCTEH.
HezaBucumbie  cOOBITHS. YMHOXKEHHE  BEPOSTHOCTEH.
CratucTtuyeckasi BEpOSITHOCTb.

IlIpeomemnmnoie yenu:

— 3HAKOMCTBO C pAa3JIMYHBIMU BHJAMU COOBITUH, KOMOMHALUSIMHU
COOBITHI;

— BBEACHHE TMOHATHS BEPOSITHOCTH COOBITUS (B KJIACCHYECKOM
MOHMMAaHUN) U O0y4YCHHE HAXOXKJICHUIO BEPOSTHOCTU CIy4alHOTO
COOBITHSI C OUEBUIHBIMU OJIArOMPUATCTBYIOIIUMHU UCXOAAMU;

— 3HAKOMCTBO C TEOPEMOHM O BEPOSTHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHI M €€ MPUMEHEHHEM, B YAaCTHOCTH IPH
HAXO0X/IEHUU BEPOATHOCTH MMPOTUBOMOJIOKHOTO COOBITHUS;

— 3HAKOMCTBO C TEOPEMOH O BEPOSTHOCTH CYMMBI JBYX
MIPOU3BOJILHBIX COOBITUH;

— WHTYUTHUBHOE BBEJICHUE TIOHATHUS HE3aBUCUMBIX COOBITHIA,

— oOydeHHEe HaAXOXICHHUIO BEPOSTHOCTH TIPOU3BENEHHUS JHO00T0
YHClia HE3aBUCUMBIX B COBOKYITHOCTH COOBITHIA;

— 3HAKOMCTBO ¢ ¢opmynoit bepHymm, nparomeii BO3MOXKHOCTH
HaXOJIUTh BEPOATHOCTh PA3HOOOPA3HBIX KOMOWHAIMK COOBITHI B
CepUsX OJHOTHUIIHBIX OIBITOB, B KaXIOM M3 KOTOPBIX
bukcupyeMoe coObITHE TMO0 TPOUCXOUT, JTUO0 HE TPOUCXOJINT.

Memanpeomemmnoie yenu:

— YMEHUE BBIYUCISITh BEPOSITHOCTU COOBITUN B PEATbHOM KU3HU;

— (dopmupoBaHME  TPEACTaBICHUH O  MeTomax  oOpaboTku
nHpopmaruu.

JIuunocmnuie yenu:

— (dopmupoBanue MHUPOBO33PCHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YpPOBHIO HayKH;
— BOCIHTaHUE MAaTPUOTU3MA, TOPAOCTH 3a cBolo PonnHy Ha nmpumepe
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KU3HU U JIEATEILHOCTH OTCUECTBEHHBIX YUEHBIX — MATEMaTHKOB
(MapkoB A.A., JIsnynoB A.M., KonmoropoB A.H., Xunuun A.4.,
I'menenxo b.B. );

— Ppa3BUTHE CIOCOOHOCTH W TOTOBHOCTH BECTH TUAJIOT C JIPYTHMH
JIIOJIbMH B IIPOIECCE COBMECTHOM I€ATEIbHOCTH.

Vil

CTATUCTHUKA

10

Cnyudaiinble BennuuHbL. lleHTpanbHble TeHIeHUUH. Mepbl
pasbpoca.

Ilpeomemmnuie yenu:

— (¢opMupoBaHUE MOHITUS CAy4YailHOW BETUYMHBI, IPEACTABICHUS O
pacnpeneseHu 3HAYE€HUM JUCKPETHOM CIy4ailHOM BEJIMYUHBI B
BUJIC YACTOTHOM TaOJIHIIbI,

— BBEJCHHME TIOHATHS TEHEPaJbHOM COBOKYMHOCTH U BBIOOPKH,
JEMOHCTpalLMs MPUMEPOB PENpPE3CHTATUBHBIX BBHIOOPOK 3HAYEHUI
CIIy4yallHOH! BEJIUYVHBI;

— (¢opmMupoBaHHE TPEACTaBICHUNH OO0 OCHOBHBIX IIEHTPAIbHBIX
TEHJCHUUAX: MOJE, MEIHAHE, CPEAHEE M YMEHHsI MX HAaXOJIWUTh B
y4eOHBIX BHIOOpKaX;

— o0yyeHue TNPENCTABICHUH O MATEeMAaTUYECKOM OXUIAHUM U
YMEHHMI BBIUHUCIATH MaTEMAaTHYECKOE OXKHUAAHUE CIIy4yalHOU
BEJIMYMHBI C KOHEUHBIM YHCIIOM 3HAYCHUI;

— BBEICHHE OCHOBHBIX Mep paszdpoca 3HAYEHUW CIydaillHOU
BEJIMYMHBI: pa3Max, OTKIIOHEHUE OT CPEAHETO, TUCIIEPCHUIO.

Memanpeomemnuwie yenu:

— paclIUpeHHEe CPEICTB MOJEIUPOBAHUS pEAlIbHBIX MPOLECCOB H
SIBJICHUIA;

— 3HAaKOMCTBO C IPMMEHEHHEM 3HAHUU O CIy4yailHbIX BEJIMYMHAX B
pelIeHNN TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Jluunocmmuuvie yenu:

— paclIMpeHne MPEeACTABICHUN O YUCIOBBIX MHOKECTBAX;

— pa3BUTHE TOTOBHOCTH K CamM0O00pa30BaHUIO Ha MPOTSIXKEHUH BCe
JKU3HHM, KaK YCJIOBHUIO YCHEIIHOIO JOCTHKEHMSI IOCTaBJIECHHBIX
1esieil B BIOpaHHOI chepe NesiTeTbHOCTH.

27




VIII

SAKVIIOYUTEJIBHOE IIOBTOPEHHUE KYPCA
AJIT'EBPBI n HAYAJ AHAJIN3A nrPu
MOATOTOBKE K UTOIOBOM ATTECTAIIAU IO
MATEMATHKE

30

Pemenue nmpocTelmmx TMHEUHBIX, KBaAPATHBIX,
paIMOHABHBIX, MOKA3aTEIBHBIX U JIOTAPHU(PMUIECKIX
HEpaBeHCTB. PellleHne HepaBeHCTB MOBBIIEHHOTO YPOBHS
CJIOKHOCTH (KBaJpaTHBIX, TOKA3aTEJbHbIX,
HppaIMOHANILHBIX, JIoTapudMuueckux ). Pemenne cucrem
HEPaBEHCTB MOBBIIIEHHOTO YPOBHS CI0KHOCTH
(KBaJpaTHBIX, OKA3aTEJbHBIX, PALIUOHAIBHBIX,
norapudmudecknx). Urenue rpad)ukoB 3aBUCHMOCTEH,
MHTepIpeTanus UHGpopMaluu, IpeCTaBICHHON Ha HUX,
YMEHHeE JIeNaTh BEIBOABL. IHTepmpeTaius nHpopMaIi,
MIPEACTABICHHON HA IUarpaMMax U yMEHUE JeNIaTh BbIBOJBI.
I'eomerpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHOM.
[IpuMeHeHne TPOM3BOAHOM K HWCCIACAOBAHHUIO (YHKIIHM.
Pemenne 3amay Ha JBH)KEHHE. JIBHKEHUE NPOTSKEHHBIX
ten. JBwxenue mo Boje. CpemaHsas CKOpOCTh. 3aJadyd Ha
MPOU3BOAUTENBHOCTh. Pemenue 3agau Ha temy: «llonsarue
BeposTHOCTH. [IpakThueckue 3agaud Ha BBIYHMCIICHHE
BeposiTHOcTel.  [Ipocreifmme mpaBuima U (HOpMyIIbI
BBIYMCIICHHS BEPOSITHOCTEW». Pemenune 3a1ad Ha MpOLEHTHI
C HKOHOMHUYECKUM cofiep:kaHrueM. MeToipl pelieHus 3aau ¢
napamMeTpamMu (aHATUTUYECKHM, rpaduuecKuii). YpaBHEHUS:

KBaJIpaTHbIE, UpparMoOHAIbLHBIC, MOKa3aTeNbHbIE,
norapumMuuecKue, TPUrOHOMETPUYECKUE.
Hepasencrna: KBaJpaTHEHIE, MOKa3aTeIbHbIE,

norapudmudeckue. Pemenue 3amad Ha JeMMMOCTb, 3a/1a4 C
LEJIOYNCIEHHBIMA HEU3BECTHLIMU.

Ilpeomemmnoie yenu:

— yMeTh pemarb 3ananus tuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
nemMoHcTpanmonHoi  Bepcun  (IEMO) EI'D  (mpodunibHbIi
YPOBEHb);

— BIaAeTh npuémamu peuieHus 3amad tama 13, 15, 17, 18, 19 wu3
JEMO EI'D.

Memanpeomemnmnuwie uenu:

— YMEHHE CaMOCTOSITEIbHO ONpPENeNsITh LEIH CBOEro OOydeHHs,
CTaBUTh U (PopMyIupoBaTh s ceOs HOBBIC 3a7auyd B y4uéde u
MO3HABATEIILHON JIEATEHHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHI
CBOCH ITO3HABATEIIFHOM ACATEIBHOCTH;

— YMEHHUE CaMOCTOSTENIBHO TUIAHUPOBATh MYTH JOCTHIKEHUS IENCH, B
TOM YHCIIE albTepHATHUBHBIC, OCO3HAHHO BBIOMpATh HamOolee
a3 dexTuBHBIC CIOCOOBI peIIeHus] YYEOHBIX W IT03HABATEIBHBIX

3ajay;
— pasBuTHE YMEHUIt CaMOCTOSITEITLHO OCYIIIECTBIISATh,
KOHTPOJIMPOBAaTh W KOPPEKTHPOBATh JACHCTBHS B Mpolecce
0000mIeHNs,  CHUCTeMaTH3alMM M PACUIMPEHHUs  3HAHWIA,
HIOJTyYEHHBIX B OCHOBHOI IIKOJIE;
— (¢dopMHpOBaHME  YMEHUH  CaMOCTOSTENBHO  OCYILECTBIISTS,

KOHTPOJIMPOBATh U KOPPEKTHPOBATH CBOIO JIEATEIHHOCTH IPH
BBITTOJTHCHHUH 3aJIaHHIA;

Jluunocmmuvwie yenu:

— (opMUpOBaHHE OCHOB CAMOBOCIIMTAHHS B MPOIECCE BBHIMOIHEHUS
paboT pa3HOTrO YPOBHS CJIOXKHOCTH;

— pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOﬂTCHBHOﬁ JCATCIIBHOCTHU.

HWHTYULIUHU, HAaBBIKOB
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UTOI'O

136

I'eomerpus, 10 kaacc

Ne I'naBa/ Conepskanue Mmarepuasa Kou-Bo | Ilesn 00yuenus
IL/1L. 4acoB
I MMOBTOPEHUE. BBEJEHUE B IPEJIMET 10

TpeyroybHUKH, KIaccu(pUKaIus TPEYroJIbHUKOB,
3aMeyYaTeNbHble JIMHUM W TOYKH B  TPEYTOJbHUKE.
PaBHOOEIpeHHBII M PaBHOCTOPOHHHUM TPEYTOJIbHUKUA UX
cBoricTBa. OKpYKHOCTh, BIHMCaHHAasT B TPEYTrOJIbHUK,
OKPY>KHOCTb, OITMCAHHAs OKOJIO TPEYTOJIbHHKA.

PaBencTtBo u momobue TpeyronbHUKOB. CpemHsst JHUHUS

TPEYrOJIbHUKA. [IpsimoyronbHbIe TPEYTOJbHUKH.
Tpuronomerprudeckue (yHKIMH OCTpbIX yriioB. Ilmomians
TPEYrOJIbHUKA.

YeTbIpEXyroNbHUKH, KIacCU(PUKAIUS UYeThIPEXYTOIbHUKOB,
CBOMCTBA U NPU3HAKU MapajuieNorpaMMma, psMOYrojbHUKA,
KBazparta, poMm6a. Tpaneuus, cpeiHss JUHUS TPaNeIiH.
OKpy>KHOCTb, BIIMCaHHAas B YETBIPEXYTOJIbHUK.
OKpyXHOCTb, ONHUCaHHasg OKOJO  YETBIPEXYTOJIbHUKA.
@opMyIIbI IIOIANEN YETHIPEX YT OJIBHUKOB.

OKpY’>KHOCTb. YTJIbI U OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO.
IIpenmer  crepeomeTpun.  AKCHOMBI ~ CTEPEOMETPHH.
Hekotopsle cneacTBust U3 akCUOM.

Ilpeomemmnoie yenu:

— cHucTeMaTu3allus 3HAaHUH O TPEeYrojbHUKax, MPUMEHEHHE CBOWCTB
MearaH, OMCCEKTPUC, BBICOT JIJIS pEIIeHUs 3a/1a4;

— BIAJICHUEC MOHATHEM «TEOMETPHUYECKOE MECTO TOYEK», YMCHHE
NPUBOAUTH TMpPUMEPHL. YMeHHe (OpMYIHPOBATH M JIOKA3bIBATh
CBOMCTBAa M TMpPHU3HAKH PABHOOEIPEHHOIO M PABHOCTOPOHHETO
TPEYTOJILHUKOB;

— YyMEHHuE J[0Ka3blBaTh, 4YTO B TPEYTrOJIbHUK MOXXHO BIIHCATh
€MHCTBEHHYIO OKpPY)XHOCTb M OKOJIO TPEYrojbHUKAa MOKHO
OIIMCATh €JUHCTBEHHYIO OKPYXKHOCTD,

— ymeHue GOpMYIMPOBATh TPU3HAKK PABEHCTBA U IMOA00USA
TPEYTroJbHUKOB, CBONCTBA CPEIHEN JIMHNUY,

— YMEHHE BBIpaXKaTh CTOPOHBI IPSIMOYIOJIBHOI'O TPEYTOJILHUKA Yepe3
OJIHY U3 JIaHHBIX CTOPOH U OCTPBIN yTroJI;

— YyMEHHE BBIBOAUTH (DOPMYNIBI I HAXOXICHHUS  IUIOMIAIH
TPEYTOJILHUKOB;

— yMmeHue (GopMynIHpoBaTh CBOMCTBA U MPU3HAKH MapasuieIorpaMma,
IPsIMOYTOJIbHUKA, KBaJpaTa U poM0a;

— yMEHHE BBIBOJUTH (OPMYIY Il HAXOXJIEHUS JJIUHBI CpeaHei
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JMHUH Tpamneluy;

— yMmeHue GOpPMYIHUPOBATH YCIOBUS, TPH KOTOPHIX OKPYXHOCTh
MO>KHO BIIHCATh B YETHIPEXYTOJILHUK M OMTUCATH OKOJIO HETO;

— YyMeHHuE BBIBOAUTH (GOpMyJbl IUIOHIA/e  MHPSIMOYTOJbHUKA,
KBaJlparTa, napauiesorpaMmma, pomoa, Tparneimy;

— yMmeHue (HOpMyIHpPOBaTH U JOKA3bIBATH TEOPEMBI O BIMCAHHBIX
yriax, o0 yrie MexAy KacaTelbHOW W XOpIoW, o0 oTpes3Kkax
MEPECEKAONINXCS  XOpJ, O KBaApare KacaTelbHOW. YMeHue
BBIBOJIUTH (DOPMYINIBI /JIE BBIYHCICHHUS YIJIOB MEXAY ABYMS
CEKYILIMMH, TPOBEAEHHBIMU U3 OJTHOM TOUKH;

— YMEHHUE MEePEeUUCISITh OCHOBHBIE (UTYPHI B IPOCTPAHCTBE (TOUKA,
npsiMasi, TUIOCKOCTh), (hOpPMYJITMPOBAaTh aKCHOMBI 00 WX B3aMMHOM
pPACTIONIOKEHUU U WILTIOCTPUPOBATH 3T aKCHOMBI IIPUMEpaMH M3
OKpYKalolle cpeibl;

— yMmeHue (GopMyiaMpoBaTh M JOKa3bIBaThb TEOPEMY O IUIOCKOCTH,
IIPOXOJAIIECH 4Yepe3 IPsAMYI0 U HE JISKAllyl0 Ha HEM TOUYKy, H
TEOpEMY O IJIOCKOCTH, MPOXOJAIIEH yepe3 IBe MepeceKaroluecs
psIMbIE.

Memanpeomemnmnule yenu:

— TOArOTOBKAa K TNPUMEHCHHIO 3HAHMA TIO0  TUTAHUMETpPHH,
MOJIYYeHHBIX B OCHOBHOHM IIIKOJIE, K HM3YYEHHIO CTEPEOMETPUH,
TPUTOHOMETPHH, MAaTEMATHUECKOT0 aHaIN3a;

— pa3BUTHE yMEHUM CaMOCTOSITEJIbHO OCYILECTBIIAT,
KOHTPOJIMPOBaTh U KOPPEKTHPOBATh JEUCTBUS B IIpolecce
000011IeHMS, CHCTEMaTH3allid W PaCIHIMPECHHS 3HAHMH,
MOJIYYEHHBIX B OCHOBHOM IIKOJIE;

JIuunocmnuie yenu:

— cHCTeMaTu3alus 3HAHUW TI0 I[UIAHUMETPUH, TMIOJYYCHHBIX B
OCHOBHOW  mikoie, it A3((PEKTUBHOTO OCBOCHHS  Kypca
CTEpEOMETPUU U YCHEMHONW moAarotoBku k EI'D mo mpoduibHOM
MaTeMaTHKe;
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pa3BUTHE TOTOBHOCTH K CaMOOOpPA30BAHUIO HA MPOTSIKCHUH BCEH
KW3HM, KaK YCJOBHIO YCIEHNIHOTO JOCTIDKECHHS ITOCTaBJICHHBIX
1eneit B BRIOpaHHOH cepe nesITeIbHOCTH

paclMpeHue MpeCcTaBIeHUul 00 aKCHOMAaTHYECKHUX ITOCTPOCHHUSIX
reoMeTpuu (Hay9HOH TEOPUH).

1T

HAPAJUIEJIBHOCTH ITPSIMBIX M IIJIOCKOCTEM

16

[TapannensHOCTH
(mapannenbHbIE
napaieIbHOCTU

NpsAMBIX, TNPAMOM U IJIOCKOCTH
IpsiMble B NIPOCTPAHCTBE, IPU3HAK

MIPSIMBIX B MIPOCTPAHCTBE).
[TapajlenpHOCTL  NpPAMOM M INIOCKOCTU.  B3ammuoe
pacroyioxkeHue IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBatouiecs: npsiMble. YTIJIbI C COHANpPaBICHHBIMU
CTOpoHaMu. B3amMmHOe  pacnosnoxeHue  INpsSMBIX B
IIPOCTPAHCTBE. YTON Mexay npaMmbIMUA. [lapannenbHsie
ockocTu.CBoicTBa MapayieabHbIX IJIOCKOCTEH.
Terpasgp. [lapammenenunen.  [loctpoeHune — ceuyeHwuit
TeTpajapa U napajienenunesaa.

Ilpeomemmnoie yenu:

¢dopMHpOBaHUE MOHATHUANIAPATIICIBHBIX MPSAMBIX B IMPOCTPAHCTBE,
JI0Ka3aTeNNbCTBO TEOPEMBI O MAPAIIIEIBHBIX IPSIMBIX;
(opMHpOBaHUE MPEICTABICHHUS O BO3MOKHBIX CIIydasiX B3aUMHOI'O
PacCIOI0KEHUS IPSIMOM U INIOCKOCTH;

JI0OKa3aTeJIbCTBO YTBEPXKIACHUN O MApaUICIbHOCTU IPSMOH H
IUIOCKOCTH (CBOMCTBA M MPHU3HAK);

(opMHpOBaHUE MPECTABICHUN O BO3MOXKHBIX CIIydasX B3aUMHOIO
PacCIOJIOKEHUS ABYX NPSAMBIX B IPOCTPAHCTBE;

BBEJICHUE MOHATHUS CKPEIMBAIOIINXCS MPSIMBIX, J0KAa3aTEIbCTBO
TEOPEMBI, BBIPAKAIOUICH NPU3HAKCKPEIIUBAIOIUXCS TNPSAMBIX, U
TEOpEMBl O  IUIOCKOCTH, IPOXOAIEH Yepe3 OAHY U3
CKPELIUBAIOIIMXCS NPAMBIX apaJUICIBHO APYTOU MPSIMOM;
BBCJICHUE TIOHATHSA COHANPABICHHBIX JIyded, J0Ka3aTelbCTBO
TEOpeMbI 00 yIiIax ¢ COHANPaBICHHBIMH CTOPOHAMH;
(dopmupoBaHue HOHATHSA NapauIeIbHBIX
JIOKa3aTeNbCTBO  YTBEPKIACHUS O IPHU3HAKE H
NapaJuIeIbHbIX MIJIOCKOCTEM;

(GopMHpOBaHUE NPEACTABICHUNHO TETpa’Ape W Mapauleienunese,
JEMOHCTpalMsi Ha 4Yeprekax M MOJCIAX MX JJIEMEHTOB,
n3o0pakeHne HTUX (UTYyp Ha pPHUCYHKaX, WJUIIOCTpaLUs C HX
IIOMOUIBIO PA3IMYHBIX CIIy4aeB B3aUMHOTO PACIIOIOKEHUS MIPSIMBIX
U IUIOCKOCTEH B INPOCTPAHCTBE,JOKA3aTEIbCTBO YTBEPKACHUSA O
CBOICTBAaXx MapasuiesIenuIe1a;

BBCJICHUE IIOHATUs CEYCHMs, IIOCTPOCHHE CEYCHMHM TeTpajapa

IUIOCKOCTEH,
CBOMCTBaX
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(mapannenenunena), aHadu3 BO3MOXHBIX  BHJIOB
3HAKOMCTBO C METOJaMH MTOCTPOCHHSI CEUCHHIA.

Memanpeomemnmnule yenu:

— YMEHHE pacmo3HaBaTh HA YEePTEKax, MOJACISAX U B pEaTbHOM MHpE
reoMeTpuueckue GUrypsl u Tena (MHOTOTPAaHHUKH ), IPUMEHSTh UX
CBOICTBaA MPU MOJECIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00IACTAX.

JIuunocmmuvie yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOpa)XKEHHsS W MBIIUICHUS MpU
M3Y4YEHUHU MHOTOTPAHHUKOB M UX CEUCHUM.

CEUCHH,

I

NEPHEHIUKYJSIPHOCTD NPSIMbBIX U
IJIOCKOCTEM

18

[lepnenukynsapHsie psiMbIe B IIPOCTPAHCTBE.
[TapannenpHble TpsIMblE, MEPIEHIUKYISIPHBIE K IUIOCKOCTH.
[Ipyu3Hak mNEepHEeHAUKYISAPHOCTA NPSIMOM M IUIOCKOCTH.
Teopema o0 mnOpsMON, NEPHEHAUKYIIPHOM IJIOCKOCTH.
PaccTrossHue oT TOUkM 10 IIOCKOCTH. Teopema o TpExX
NEPIEHIUKYISIPAX. YTOI MEXKAy MNPSMOH U IUIOCKOCTBIO.
JByrpanubpiii yroy. IIpu3Hak NEepHeHIUKYISIPHOCTH JBYX
IIJIOCKOCTEM. [IpssMoyTroNbHBIM HapaienenuIesn.
Tpéxrpannsiil yron. MHOTOrpaHHbId yroi.

Ilpeomemmnoie yenu:

— JI0Ka3aTesbCTBO TEOPEMBI, BbIpaXKaroniei MPU3HAK
NEePHEHANKYIISIPHOCTA TPSMOM M IIOCKOCTH, M TEOPEMBbI O
CYILIECTBOBAaHUM M €AMHCTBEHHOCTH MPSAMOH, MPOXOAsIIel uepes
JAHHYIO TOUKY U NMEePIEHAUKYISIPHYIO TAaHHOM MJI0CKOCTH;

— peuleHHe 3a/ady Ha BBIUMCICHHE U JI0KA3aTeNbCTBO, CBA3AHHBIX C
NEPIEHIUKYIAPHOCTHIO MPSAMOI U MIIOCKOCTH;

— BBEJICHHME MOHATHUS NMEPHEHAMKYJSIpa U HAKIOHHOW K IJIOCKOCTH,
MPOCKIMN HAKJIOHHOM, pacCTOSHUSA: OT TOYKH JI0 IUIOCKOCTH,
MEXy NapajuleIbHBIMH IUIOCKOCTSMH, MEXAY MapajljiebHOM
NPSIMOI M TIIOCKOCTBIO, MEXKTY CKPEIIMBAIOIIUMHUCS MPSIMBIMU;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPIECHIUKYIApaX U IPUMEHEHHE
€€ Mpu pENICHUH 3a]1a4;

— BBEJCHHE MOHATHUS OPTOrOHATHHOW MPOEKIHUU TOYKU ((PUTYpPHI) HA
IJIOCKOCTB;

— BBEACHHE MOHATHS YIJla MEXY NMPSAMOU U MIOCKOCTHIO;

— BBEICHHME TOHATUS JIBYTPAaHHOTO  yrja, €ro M3MEpeHus,
OOBSICHEHHE, YTO TaKOE Yrol MEKIy MepeceKArOIIMMHUCS
IUIOCKOCTSIMU M B KaKuX Ipejiesax OH U3MepseTcs;

— (¢opMupoBaHHE TPEJCTABICHHUS O B3aWMHO TEPHEHIUKYISPHBIX
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IUIOCKOCTSIX, JOKa3aTeJIbCTBO TEOPEMBI 0
NEPIEHAUKYJIIPHOCTH ABYX IIJIOCKOCTEM;

—  OIpEAEICHUE NMPSAMOYTOJIBHOIO MapalIeNIeAIEe A, T0Ka3aTeIbCTBO
YTBEPKIECHUI O €r0 CBOMCTBAX;

— BBEACHHME IIOHATHS MHOTOIPAHHOrO yriaa (TpEXIPaHHOIO),
JI0OKa3aTeJIbCTBO YTBEPKIACHUSA O TOM, YTO KaXIbl IUIOCKUHU yrou
TPEXTPAHHOTO YIJla MEHBIIE CYMMBI JIBYX OPYIMX IUIOCKHX YIJIOB,
U TEOPEMBI O CyMME IUIOCKHX YIJIOB BBIIYKJIOIO MHOI'OIPaHHOI'O
yria.

Memanpeomemnuvie yenu:

— YMEHHE DpAclo3HaBaTb HA 4YEpPTEkaXx M B PEATBHOM MHpE
napajuleJIbHbIC U NEPICHIUKYIIPHBIC IJIOCKOCTH,
CKPELIUBAIOIIMECS U MEPECEKAIOIIMECS TIPSIMBIE, ONPEACIIATh YroJl
MEXy IPSIMOM U INIOCKOCTBIO;

— YMEHHE paclo3HaBaTh HAa YEPTEXKaX, MOJAECISAX U B pealbHOM MHpE
reoMeTpuueckue GUrypsl u Tena (MHOTOTpaHHUKH ), IPUMEHAThH UX
CBOWCTBA NPU MOJEIMPOBAHNU B €CTECTBEHHO-HAYYHBIX 00JIaCTAX.

Juunocmnuie yenu:

— pa3BUTHE NPOCTPAHCTBEHHOI'O BOOOPAKEHHMSI M MBILIUICHUS MPH
U3y4YEHUU MHOTOI'PAHHUKOB.

NpU3HaKe

v

MHOI'OI'PAHHUKH

12

Ilonsstne MHororpannuka. IIpusma. I'eomerpuueckoe Teno.
Teopema Diinepa. IlpoctpancTtBennas teopema Iludaropa.
IIupamupa. IIpaBunbHas nupamuga. Y cedy€éHHas nUpamMuaa.
[Toctpoenue  ceueHuit  nHUpaMu. Cummerpusi B
npoctpaHcTBe. [loHsATHME MpaBMIIBHOIO MHOIOIPaHHHUKA.
DNeMEHThl CUMMETPHUH MPABUIBHBIX MHOTOIPAHHUKOB.

Ilpeomemmnuie yenu:

— BBEACHHME IOHATUS MHOIOTPAaHHHMKA, €r0 3JIEMEHTOB,BBITYKJIOIO
MHOTOTpaHHMKA, IPUMEPHI MHOI'OI'PaHHUKOB;

— BBEACHHME IIOHATHA TE€OMETPUYECKOTO TeENla, JOKa3aTelnbCTBO
TeOopeMBbI DWJIepa Ul BBITYKJIBIX MHOTOIPaHHUKOB;

— BBEACHME NOHATHA NPU3MBI (IPSIMOMN, HAKJIOHHOM, NPaBWIBHON),
n300pakeHNe MpU3MbI Ha PUCYHKE;

— ompeneseHue MOHATHS TUTOMAAbL MOTHOW (OOKOBOM) MOBEPXHOCTH
IIPU3MBI,
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— BbIBOA  (QOpMyJBl  IUIOMAAM  OPTOTOHAJIBHOW  MPOEKIHMU
MHOTOYTOJIbHUKA U J0Ka3aTelIbCTBO MPOCTPAHCTBEHHOW TEOPEMBI
[Mudgaropa;

— BBEJCHHME TMOHATUI: TNHpaMuja, Yyceu€HHas MUpamMuaa, HX
3JIEMEHTOB;

— OlpeneleHWe IJIOM@AAX TMOJHOM  (OOKOBOW)  MOBEPXHOCTH
NUpaMU/bl, YCEUEHHOU TUPAMUIBL,

— BBEJCHHME TIOHATHUA TNPABUIBHOM NHUPaMUIBL, OKA3aTEIbCTBO
YTBEP)KJICHHUI O CBOHCTBaX €€ OOKOBBIX pEOEp, OOKOBBIX TpaHel U
TEOpPEeMbl O IUIOMAAM OOKOBOW TIOBEPXHOCTH IPABUIBHOU
MUPAMHU/IBI;

— pelleHHe 3aJady Ha BBIUMCICHHE U JI0Ka3aTeNbCTBO, CBA3AHHBIX C
NUpaMuIaMu, 33/1a4 Ha IOCTPOCHHUE CEYCHUM MUPaMMU/L;

— ONpeAelieHHE TOYEK, CHUMMETPHUYHBIX OTHOCUTEIIBHO TOYKH
(mpsiMoit, mIIOCKOCTH), IIeHTpa (OCH, IUIOCKOCTH) CHMMETPHH
burypsr;

— BBEJCHHE MOHATHUS MHOTOTPaHHUKA, TIPAaBUILHOTO MHOTOTPAaHHUKA,
JI0Ka3aTebCTBO, qTo HE CYIIECTBYET NPaBUIBHOTO
MHOTOTPaHHHKA, TPaHSIMH KOTOPOTO SIBJIAIOTCS MpPaBUJIBHBIE N-
YTOJIbBHUKU TpUn > 6, BUIBl TNPaBUIBHBIX MHOTOTPAHHHUKOB HX
3JIEMEHTHI CHMMETPHH.

Memanpeomemnmnule yenu:

— JIEMOHCTpaiusi MpUMEpoB Quryp, oOIagaromMX >SJIEMEHTAMHU
CUMMETPHUHU B UCKYCCTBE, apPXUTEKTYpE, TEXHHUKE, IPUPOJIC;

— YMEHHE pacro3HaBaTh Ha YepPTekKax, MOJACIAX U B pealbHOM MHpE
reoMeTpuueckue (GpUrypsl u Tesna (MHOTOTPAaHHUKHU) MPUMEHSTh UX
CBOICTBaA MPU MOJECIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00IACTAX.

JIuunocmmuvie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTIO BOOOpa)XKEHHsS] W MBIIUICHUS MpU
M3Y4YE€HUU MHOTOTPaHHHUKOB;

— BOCIHTAHHUE 3CTETHYECKON KYJIBTYPHI IPH U3YUCHUU N300paKeHHH
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IMPaBUJIbHBIX MHOT'OI'PAaHHUKOB.

IHOBTOPEHME

12

Pemenne 3amau Ha Ttembl«llpaBunbHasg nupamuga, €€

aneMeHThl»; «lIpaBunpHas TpeyronbHas nupamuna, €€
3JIEMEHTBD»; «IIpaBuiibHas YETBIPEXYTOJIbHAS
(wectuyronpHast) nUpamuiaa, e€ aneMeHTb; «lIpusma u eé
onemeHTsl. Ilpsmasa npusma. IlpaBunbHas  mpusma.

IIpaBuibHas TpeyronbHas npusMmay; «llapamrenenunen, ero
anemeHThl. [IpsimoyronbpHbIi mapamienenumnesn. Ky6.»

Ilpeomemmnoie yenu:

yMETh peuiaTh 3aJaHusi Tuna 6 U3 JEMOHCTPALIMOHHOW BEpCHUU
(IEMO) EI'D (mpoduibHEI YpOBEHB);

yMETh peniaTh 3aJaHus ThNa 8§ W3 JAEMOHCTPAlMOHHOW BEpCUHU
(IEMO) EI'D (mpodunbHBIi ypOBEHB) O MUpaMUIaX, MPU3MaXx,
napajuiefienumnenax, Kyoe;

BJaJeTh MNpuéMaMu peHieHHs] 3aJad Ha JOKa3aTelabCTBO U
Boluncienne tuna 14 uz JJEMO EI'D o TpeyroibHbIX UpaMuaax,
0 MUpaMUIax, MPU3Max, Mapajiesenuneaax, Kyoe;

BJaleTh MNpuéMaMu pelieHHs] 3aJad Ha JOKa3aTelabCTBO U
BeruncieHue tuma 16 uz JJEMO EI'D.

Memanpeomemnuvie yenu:

YMEHHE CaMOCTOSITEIIPHO OMNPEACNATh IIeId CBOETO0 OOydYCHHS,
CTaBUTh U (popMyIupoBaTh s ceOs HOBBIC 3aauM B y4uéde u
MO3HABATEIIBHON JIEATENHHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHI
CBOCH ITO3HABATEIFHOM ACATCIBHOCTH;

YMEHHE CAMOCTOSITENILHO TUIAHUPOBATH ITYTH JOCTHKCHHUS TIeNIeH, B
TOM 4YHCJIE aJbTepPHATHUBHBIE, OCO3HAHHO BBHIOMpATh HaubosEe
s dekTuBHBIE CMOCOOBI pEelIeHUs Y4eOHBIX M TO3HABATEIHHBIX
3a7a4;

pasBuTHE YMEHHIA CaMOCTOSTEIILHO OCYIIIECTBIISITH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATh JCHCTBHS B TIpOIECcCe
000011IeHHS, CHCTEMaTH3allid W PaCHIUPECHHS 3HAHMH,
MOJTyYEHHBIX B OCHOBHOM IITKOJIE;

dbopMHpOBaHHE  yYMEHHUH  CaMOCTOSITEIBHO  OCYIIECTBIIST,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATh CBOKO JICATEIBHOCTH TIPU
BBITTIOJTHEHUH 3aJJaHU;

Jluunocmmuoie uenu:

q)OpMI/IpOBaHI/Ie OCHOB CaMOBOCHHTAHUSA B IMPOLCCCC BBINNOJIHCHUA
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paboT pa3HOTO YPOBHS CIIOKHOCTH;
pa3BUTHE TBOPYECKUX CIOCOOHOCTEH,
CaMOCTOSITCIILHOU ACATCIIbHOCTH.

HWHTYULIUH, HAaBBIKOB

UTOIO

68

I'eomerpus, 11

RJIaCC

Ne I'naBa/ Conepskanue MmaTrepuasa Kou-Bo | Ilesn 00yuenus
IL/11. 4acoB
I NUJINHAP, KOHYC U HIAP. 14

[lonsitue umnuugpa. Ilnomaas MOBEPXHOCTH LMIJIMHIPA.
[Tonstue konyca. Ilnomans TOBEPXHOCTH  KOHYyca.
Yceuénnsiii koryc. Cdepa u map. BzaumHoe pacmnonoxeHue
chepel u TIockocTH. KacarenpHas mIockocTh K cdepe.
[Tnomans cdepsl. Baumuoe pacnonoxenue cdepsl u

npssmoii.  Cdepa, BhOuMcaHHass B WIMHIPUICCKYIO
noBepxHocTh.  Cdepa, BhoucaHHas B  KOHHYECKYIO
MOBEpXHOCTh. (CeueHHs] IUIUHIPUYECKON TMOBEPXHOCTH.

CeueHust KOHUUECKOM OBEPXHOCTH.

IlIpeomemnuie yenu:

BBEJIICHHE  MOHATHS  LWIMHAPUYECKOW  IOBEPXHOCTH, €€
oOpasyromeil U OCH,U300paKEHUE UWIWHIpPA U €ro CeUeHUs
IUIOCKOCTBIO, IPOXOJIIEeH qyepes oCb, IJIOCKOCTBIO,
MEePIECHANKYIISIPHOM K OCH;

ompejieNieHue TUIOMAIu OOKOBOM MOBEPXHOCTH ILUIMHAPA,BBIBOJ]
dbopMyInbl IS BBIYUCICHUS OOKOBOW U TIOJHON IMOBEPXHOCTH
HUJTUHAPA;

BBEJICHUE TIOHATHS KOHHUYECKOH IMOBEPXHOCTH, €€ 00pa3yromux,
BEpIIMHBI W OCH, W300paXEHHE KOHyca W €ro CeYCHHUS
IIJIOCKOCTBIO, MIPOXOSIIEH yepes OCb, IIJIOCKOCTBIO,
NEPIEHIUKYIIIPHON K OCH;

orpezesieHue TMOHATHS IIomaau OOKOBOM MOBEPXHOCTH KOHYCA,
BbIBOJL GOpMyNbl ISl BBIYMCIEHUS OOKOBOM M IOJIHOM
IIOBEPXHOCTHU KOHYCA.

BBEJICHUE TMOHSATHUS YCEYEHHOIO KOHYCa, BBIBOJA (OPMYJIBI JUIsS
BBIUMCJICHHSI IUIOMAQAX OOKOBOW W  TOJHOH TOBEPXHOCTH
YCEUYEHHOTO KOHYCA;

ompezeneHue ceprl U mapa, ux [EeHTpa, paauyca, THaMeTpa;
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— HCCleIOBaHHE B3aMMHOTO pPAaCMOJIOXKEHUs cepbl U IUIOCKOCTH,
JI0KA3aTeJIbCTBO TEOPEMBI O CBOMCTBE M IMPHU3HAKE KacaTeIbHOU
MJIOCKOCTH;

— BBEACHHME MOHATHUS «IUIOIIAAs c@epbl», BBIBOA (QOpPMYJBl AJs
BBIUMCJICHUS IO cephl;

— HCCIe0BaHNE B3aUMHOTO PACIIOIOKEHUS chephl U IPSIMON;

— BBEACHHE TMOHATUS c(depbl, BIUCAHHOW B IWIMHIPHYECKYIO
(KOHUYECKYIO) TTOBEPXHOCTH;

— HCCIIEIOBAaHUME  BO3MOXKHBIX  CE€UEHHM  LWIMHAPUYECKOM H
KOHHYECKOU ITOBEPXHOCTH;

— pelieHre 3a7ad Ha BBIYHCICHHE IUIONIAA OOKOBOW W ITOJTHOU
MOBEPXHOCTU IHMJIMHIPA, KOHYCa, YCEUEHHOTO KOHyca, cdepbl U
B3aUMHOT'O UX PACIIOIOKEHHUS.

Memanpeomemnmnule yenu:

— yMEHHE paclo3HaBaTh Ha YepTeXaX, MOJEISAX U B pPEaIbHOM MHpPE
reoMeTpuueckue (UTypel U TelNa BpAIICHUS, NPUMEHSTH HUX
CBOICTBa MPU MOJEIIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSX;

Juunocmnvle yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTIO BOOOpPa)XKEHHsS] U MBIIUICHUS MpU
W3YYEHUU TeJ BPAICHUS.

1T

OBBbEMBI TEJ

16

[Tonstue 06bEMa. OOBEM MIPSAMOYTOJIHBHOTO
napamenenunena. O6béM npsmoii npusMbl. O0bEM
TMHpa. Beraucnenne o0bEMOB TeI ¢ MOMOIIBIO
uHTerpaia. O0bEM HakJIOHHOM MpU3Mbl. OOBEM MUPaMUIBL.
O065BEM KoHyca. O0BEM mapa. OOBEMBI IAPOBOTO CETMEHTA,
IIAPOBOTO CJI0S M IIapoBoro cekTopa. Ilmomans chepsl.

Ilpeomemmnoie yenu:

— BBEJCHHE TMOHATUA 00BbEMa Ten, (OPMYIUPOBKA, OCHOBHBIC
CBOCTBA 0OBEMOB M BBIBOJ C HX MOMOIIbIO (popMynsl 00bEMa
IPSAMOYTOJIBHOTO NapaJuleIenuIeaa;

— ompeneneare U Gopmyna o0bEMa TPSIMOW MPU3MBI, UIHHIPA,
HAKJIOHHOM NPU3MBI, IUPaMUbl, KOHYCa, YCEYEHHOU NMUPAMUJIBI U
YCEYEHHOTO KOHYca, pellIeHue 3a/1a4;

— JI0Ka3aTeIbCTBO TeOpeMbl 00 00BEMe mapa W C €€ IMOMOIIbIO
BBIBOA (pOpMyIIBI II0IIA U cepbl, 00bEMOB IAPOBOTO CETMEHTA U
IIapOBOr'0 CEKTOpa, pellIeHHE 3aau.
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Memanpeomemnmnule yenu:

— YMEHHE MOJEIHPOBATh pEabHbIE CUTYallUHU, KCCIIEI0BATh
MPOCTPAHCTBEHHBIE MOJEIHM, HMHTEPIPETUPOBATh MOJYUCHHBIN
pe3ynbTar;

— Ppa3BUTHE CIIOCOOHOCTEW K CAMOCTOSITETLHOMY IOWCKY METO/OB
peuieHusT MPaKkTUYECKHMX W TNPUKIAAHBIX 3a1ad, [PUMEHSs
U3Y4YECHHBIE METO/BI.

JIuunocmmuuie yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOpa)XEHHsS W MBIIUICHUS MpU
W3YYE€HUHU TeJ BpPAIICHHUS.

11X

BEKTOPBI B IIPOCTPAHCTBE

Ilonstue Bekropa. PaBeHcTBO BekTOpoB. CllOKEHHE U
BBIUMTaHUE BEKTOpPOB. (CyMMa HECKOIBKHX BEKTOPOB.
YMHOXeHue BekTopa Ha uucio.KommaHapHble BEKTOPBI.
[IpaBuno napamienenunena. PaznoxeHnue BEeKTOpa Mo Tpem
HEKOMIUIAHAPHBIM BEKTOPAM.

Ilpeomemmnoie yenu:
— BBEJICHHE TOHATHS BEKTOpA, €TO JUTHHBI, KOJUTMHEAPHBIX W PAaBHBIX

BEKTOPOB;
— (¢opMupoBaHHE TPEACTABICHUN O JCUCTBHUSIX CIOXKEHUS W
BBIYMTAHUS ~ BEKTOPOB,  MX  CBOWCTB,BBEJCHHE  IMpaBUJIa

TpeyroJbHUKau IpaBuiia mapauienorpaMmma;

— BBEJICHHME ONEpalMil CIOKEHUS HECKOJbKHMX BEKTOPOB U
YMHOXKEHHS BEKTOpa Ha YHUCIIO, PAaBUJIa MHOTOYTOJIbHUKA;

— ompeneieHHe  KOMIUIAHApHBIX  BEKTOPOB,  JI0Ka3aTeJIbCTBO
YTBEpXKACHUSI O TMpPHU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB,
MpaBUJIO MapaieNenuIea;

— JI0Ka3aTeJbCTBO TEOPEMBI O PA3JIOKEHUHU JIFOOOT0 BEKTOPA M0 TPEM
JAHHBIM HEKOMILJITAHAPHBIM BEKTOPaM, PEIICHHUE 3a/a4.

Memanpeomemnmnule yenu:

— YMEHHUE MPUMEHSATh BEKTOPHBIA METOJ] MPU PEIICHUU (PUINIECKUX
3a/1ay4;

— YMEHHUE NPUMEHSATh BEKTOpHI, ONEpalliyd HaJ HUMH, UX CBOWCTBa
IIPU MOJENTUPOBAHNHU B €CTECTBEHHO-HAYYHBIX 00JIaCTSX.

Juunocmmuuie yenu:
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pacIinpeHuC HpeI[CTaBJ'IeHI/Iﬁ O BO3MOXHOCTAX MaTEMaTHYCCKHUX
MCTOJOB B Pa3JIMYHBIX 00yacTaX.

v

METOJA KOOPJAUHAT B ITPOCTPAHCTBE.
JABMKEHMUA.

14

[IpsiMoyronbHasi cucTemMa KOOPJAWHAT B MPOCTPAHCTBE.
Koopaunatet BekTopa. CBsi3b MEXAY KOOpAMHATAMH
BEKTOPOB M KoopauHaramu Touek. [Ipocreiimme 3agauu B
KOOpAMHATax. YpaBHEHUE ChEephl. YTOI MEXAY BEKTOPAMH.
CkansipHoe MpOU3BEJICHUE BEKTOPOB. BbIunclieHHe YIioB
MEXIy  OpsIMBIMM MU IUIOCKOCTSIMH.  YPaBHEHHE
mockocTu.LlenTpanbuas cummerpusi. OceBasi CUMMETpUS.
3epkanibHass ~ cummetrpus.  [lapamienbHblii  mepeHoC.
[IpeoOpazoBanue mog00wMs.

IIpeomemnuie yenu:

BBEJICHUE TPSIMOYTOJIBHON CHCTEMBI KOOPIWHAT B MPOCTPAHCTBE,
orpezieNieHue KOOPAUHAT TOUYKH U BEKTOPA;

JI0Ka3aTeIbCTBO YTBEPKICHUS O KOOPIUHATAX CyMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOPJMHATAX MPOM3BEACHUS BEKTOpa HA YHUCIIO,
0 KOOpJIMHATaX BEKTOPA,

BBIBOZ (DOPMYJIBI JITISl HAXOXKICHUSI KOOPIMHAT CEpPEeIUHBI OTpe3Ka,
JUTMHBI BEKTOPA, PACCTOSIHUSI MEKIY IBYMS TOUKAMU;

BBIBOJI YpaBHEHHs CEphl JAHHOTO paaryca ¢ LEHTPOM B JaHHOMN
TOUKE;

OTIpeNIeNICHUE yIila MEeXAYy BEKTOPaMH, CKAISPHOTO MPOU3BEACHUS
BEKTOPOB, JOKA3aTEIbCTBO YTBEPIKICHHS O €T0 CBOMCTBAX;
OTIpefieNIeHUE yriia MEKIY JBYMS MPSMBIMH M YTJIa MEXKAY MPSMOMA
Y TUIOCKOCTBIO C MIOMOIIBIO CKAJIIPHOTO MTPOU3BEICHUS BEKTOPOB;
(GopMHpOBaHWE TOHATHUS YPAaBHEHUS IIJIOCKOCTH, IPOXOJSIICH
4yepe3 JaHHYI0 TOYKY MEePICHINKYIISIPHO JAaHHOMY BEKTOPY;
dbopMupOBaHHEe YMEHUW HAXOAWUTh PACCTOSIHHE OT TOYKH IO
TUTOCKOCTH;

MPUMEHEHHE BEKTOPOB K PEIICHUI0 TEOMETPHUSCKUX 3a7ad;
dbopMupOBaHUE MIPEACTABICHHUS 00 OTOOPaKEHHUH MPOCTPAHCTBA HA
ce0st, paccMOTpeHHEe ciiydas, KOrjJa OTOOpakeHHe Ha3bIBaeTCs
JIBI)KEHUEM MTPOCTPAHCTBA;

ompejeNieHue TIOHATHUW: IEHTpadbHAs CHUMMETpHUs, OceBas
CUMMETpHS, 3€pKajbHas CUMMETpPHUS U TapajUIeNIbHBII TEepeHoc;
000CHOBaHUE TOTO, YTO 3TH OTOOPAKEHHS MPOCTPAHCTBA Ha ceOs
SIBIISTFOTCSI IBOKEHUSIMU;

BBCJCHUE  TOHSATHSIICHTPAIBHOE

nmogobue  (TOMOTETHSA) W
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npeoOpa3oBaHue TMMOJA00UsI, PACCMOTPEHHE Crocoda BBEICHUS
HNOHATUS TOJOOHBIX (UIYp B TNPOCTPAHCTBE C TOMOIIBIO
npeoOpa3oBaHusi ~ MOA00Ms,  NPUMEHEHHE  JIBIDKCHHH U
npeoOpa3oBaHuil M0100Ms IPU PEIICHUH T€OMETPUIECKHX 3a/1a4.

Memanpeomemnmnule yenu:

— pa3BUTHE YMEHHMH HCIOJNB30BaTh METOA  KOOpAMHAT  JUIA
BBIUUCIICHUS] WM HaXOXJeHHA oO0bEMa mapajuleNienunesa u
TeTpas’/pa, 3aJJaHHBIX CBOUMHU KOOPAMHATAMU;

— (QopmupoBaHue yMeHUH HAXOAWUTh PACCTOSIHUA OT TOYKU [0
IUIOCKOCTH M PACCTOSIHUS MEXKIY CKPEIIMBAIOUIMMHCS MPSIMBIMH,
3aJJaHHBIMU B CUCTEME KOOpPJINHAT;

— pa3BUTHE YMEHHUH HCIOJIB30BATh METOJ KOOPAMHAT B PEIICHUH
MPUKITAIHBIX 33]1a4.

JIuunocmmuuie yenu:

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB
pelieHus] MPAaKTUYECKUX M TNPHUKIATHBIX 33/a4 C NPUMEHEHUEM
U3YYEHHBIX METOJIOB;

— OCO3HaHUE B3aUMOCBS3M MATEeMAaTUKU C JAPYTUMHUIPEAMETaMH
€CTECTBEHHO-HAYYHOT'0 U TYMaHUTAPHOTO IMKJIOB.

SAKVIIOYUTEJIBHOE IIOBTOPEHUE _
I'EOMETPHUMU ITPHU IIOAT'OTOBKE K HTOI'OBOU
ATTECTAIIMH ITO MATEMATHKE.

18

Pemienune 3amau mno Teme: «llunuHApP, €ro 3JIEMEHTHI.
IInomane noBepxHocTw  muiauHApa»; «Konyc, ero
anemeHThl. [lnomans moBepxHOCTH KOHycay;, «Cdepa u
map, ux snemeHthl. [lnomans cdepsl u 00BEM mIapay;
«[Inomaas mnoBepxHocTH NpuU3Mbl. OOBEM  MPUIMBIY;
«O0BEM TMIHMHIpA U KOHYca»; «/3MeHeHHe IUIOIaTu U
o0béMa (Gurypel TpH  U3MEHEHHWH e  pa3zMepoBy;
«['eomerpust Ha kieTyaToll Oymare», «TpeyroabHUKY,
«[Tapanmnenorpammy, «IIpsMOyronbHHUK, KBaapar, poMO»,
«Tpaneuusi», «OKpy)KHOCTb M Kpyr», «BrnucaHHele u

Ilpeomemmnoie yenu:

— yMeTh pemaTh 3aaanus tuna 3, 6, 8 uz JJIEMO EI'D (nmpoduibHbIii
YPOBEHB);

— BIageTh MNpuéMamMH pelieHus 3a7ad Ha J0Ka3aTelbCTBO U
BeruncieHue tumna 14 u 16 uz JEMO EI'D.

Memanpeomemnuvie yenu:

— YMEHHE CaMOCTOSITEIbHO ONpPENeNsITh LEIH CBOEro OOydeHHs,
CTaBUTh U (PopMyIupoBaTh s ceOs HOBBIC 3a7aud B y4uéOe u
MO3HABATEIILHON JIEATENHHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHI
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OIMMCAHHBIC OKPYXHOCTH.

CBOCH ITO3HABATEIFHOM ACATEILHOCTH;

— YMEHHUE CaMOCTOSITENIHO TUIAHUPOBATh IYTH JOCTHIKEHUS IENeH, B
TOM 4YHCIIE albTepHATHUBHBIC, OCO3HAHHO BBIOMpATh HamOolee
s exTuBHBIC CIOCOOBI pEIIeHUs] YYEOHBIX W IT03HABATEIBHBIX

3ajay;

— pasBuTHE YMEHUIt CaMOCTOSITEITLHO OCYIIECTBIISATh,
KOHTPOJIMPOBAaTh W KOPPEKTHPOBAaTh JACHCTBHS B Mpolecce
0000mIeHNs,  CHUCTeMaTH3alMM M  PACUIMPEHHs  3HAHWIA,

MOJIYYCHHBIX B OCHOBHOM IIIKOJIE;

— ¢opmupoBaHue YMEHHI CaMOCTOATENBHO OCYILIECTBIIATD,
KOHTPOJIUPOBaTh M KOPPEKTUPOBATh CBOKO JIEATEIbHOCTh NpU
BBITTOJTHCHHUH 3aJIaHMUIA;

Jluunocmmuowie yenu:

— (opMUpOBaHHE OCHOB CAaMOBOCIIMTAHHS B MPOIECCE BBHIMOTHEHUS
paboT pa3HOTro YPOBHS CJIOXKHOCTH;

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYWUIIMH, HABBIKOB
CaMOCTOATENLHOM NEeATEIHLHOCTH.

UTOIro

68
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Jlurepartypa

AmumoBlIA., KomsiruatO.M., TkauéBaM.B., [llabynun M.U. u np.Matemaruka: anredpa u
Hayajla MaTeMaTHYeCKOTO aHanum3a, TreoMmerpus. AureOpa W Hayala MaTeMaTHYecKOro
aHanu3a. YueOnuk. 10-11 xmaccer.bazoBeiit u yriay6ieHusiid yposau / — M.: IIpocBemenne,
2018.

[Ma6ynun M.U., TkauéBa M.B.,d&nopoa H.E. u ap. AnreGpa u Hadaga MaTeMaTHYECKOTO
ananu3a. Jlumaktudeckue Marepuansl. 10 kimace. YTiryOn€HHBIA YPOBEHbD.

Tkau€Ba M.B., ®&mopoBa H.E. Anre6pa u Hadaga MaTeMaTHYEeCKOTO aHaIU3a.
Tematudeckue Tectol. 10 knacc. ba3oBblit 1 yriryOaEHHBIN YPOBEHB.

®énopoa H.E., Tkauésa M.B., Anrebpa u Hauvajga MaTeMaTHYECKOTO aHaJW3a.
Meroaunueckue pexkomenaamnuu. 10 kiacc.

[Ma6ynun M.U., TkauéBa M.B.,®dEnoposa H.E. u ap. Anrebpa u Hadaga MaTeMaTHYECKOTO
ananuza. Jlunaktuueckue mMatepuansl. 11 kimacc. YrioyOn€éHHbIN YpOBEHb.

TkauéBa M.B., AnreOpa W Hadajga MaTeMaTHYECKOTO aHaiu3a. TeMarnyeckue TecThl. 10
kJacc. ba3oBblil v yriyOnEéHHBIN YpOBEHbD.

®&énopoa H.E., Tkauésa M.B., Anrebpa u Hayajga MaTeMaTHYECKOTO aHaJW3a.
Metoauueckue pekomenaauuu. 11 knace.

JI.C. Artanacsn, B.®. byry3oB, C.b. Konomuer u ap.Maremaruka: anreOpa W Hayama
MaTeMaTHYecKoro aHanusza, reomerpus. l'eomerpusa. 10-11 xmaccel. (ba3oBslii u
yriyoneHHsii ypoBaH) /. — M.: [Ipocsemenue, 2018.

I'mazkoB 10.A., IOguna W.U. T'eomerpusi. PabGouas Tterpaap. 11 kimacc. ba3oBwii u
npoUIBbHBINA YPOBHHU.

I'mazkoB 10.A., FOnuna M.U., Byry3os B.®. I'eomerpus. Pabouas terpags. 10 kiacc.
bazoBelii 1 npoUIbHBIN YPOBHH.

3uB b.I'T'eomerpus. [umaktudeckue marepuansl. 10 kmacc. ba3oBbeiii U nmpoduabHBIMA
YPOBHH.

3uB b.I'T'eomerpus. Jumaktudeckue marepuansl. 11 kmacc. ba3oBelit U mpoduabHBIMA
YPOBHH.

JIutBunenko B.H., baryruna O.A. I'eometpus. 'otoBumcs k EI'D. 10 knacc.

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

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

Bypmuctpoa T.A. Anre6pa u Havana marematuueckoro aHanuza. COOpPHUK MPHUMEPHBIX
pabounx mporpamMm. 10-11 kmaccer: ydeb.mocobue misi 00meoOpa3oBaT. OpraHU3AIMIA:
0a30BbIi U YIIIyOJI. YPOBHH.

BypmuctpoBa T.A. I'eomerpusi. COOpHUK MpUMEpHBIX pabouux mporpamm. 10-11 kmaccer:
yueb.mocodue 1151 001eodpa3oBar. opranu3aiuii: 0a30BbIi U yriryO1. YpPOBHH.
Amenkol.B., llectakoBC.A. A cnam EI'D! Kypc camononroroBku. TexXHONIOIUs pelieHUs
3amaHuid. YueOHoe mocoOue s oOmieoOpa3zoBaTenbHbIX oOpraHu3anuid. [IpodunbHbi
ypoBeHb. B Tpéx wactax: «Anredpay», «Anredpa u Havyana aHanuza» U «I eoMeTpus».
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