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IHosicuuTenbLHAA 3aNMHCKA

Pabouas mporpamma mo yuebnomy mnpeamery «Marematuka» 10-11 kmacebl coctaBieHa Ha

OCHOBE:!

— @epepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpexHero OoOIIero
oOpasoBanus (yTB. mpukazoM MunucrepcTBa obpazoBanus u Hayku PD or 17 mas 2012 r.
N413);

— Konnenmuu pasButuss matematudeckoro obpaszoBanus B Poccuiickoit denepanuu (yTB.
Pacniopsixenuem I[paBurenscta PD ot 24 nexadpst 2013 1. Ne 2506-p);

— TPUMEpPHONH OCHOBHOW 00pa3oBaTeNbHON NPOTrpaMMBI CpPEIHEro oOIIero oO0pa3oBaHHA
(mporoxon ot 28 utons 2016 roga Ne 2/16-3);

— VYMK: Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOTO aHAJIU3a, TeoMeTpus. Anredpa u
Hayajla MaTeMaTHuecKkoro anaim3a. YueOHuK. 10-11 kmaccel. ba3oBblif U yriyOlieHHBIH
yposuu / III.A. Amumos, F0.M. Komsirua, M.B. Tkauésa u np. — M.: [IpocBemenue, 2018.

— YMK: Maremaruka: anrebpa 1 Hayajla MaTeMaTUYECKOT0 aHaIM3a, reoMeTpus. ['eomeTpusi.
10-11 xuaccsl. (ba3oBbiit u yray6nennsiii ypoBuu) / JI.C. AtanacsH, B.®. Byrysos, C.b.
Kanomues u ap. — M.: [Ipocemenue, 2018.

Hacrosmas nporpamma coctaBieHa Ha 6 4acoB B HEJENIO, 3a JiBa roaa oOyuenus 408
4acoB, B COOTBETCTBUHU C y4EOHBIM IUIAHOM IIKOJIBI M SIBJISETCS MPOTPAMMON YIITyOJIEHHOTO
YpOBHS 00y4EHUS.

[IporpaMmMa  cooTBeTcTBYyeT  mojoxeHusiM  DenepanbHOro  rocyJIapCTBEHHOIO
00pa30BaTeNbHOTO CTaHAApTa CpeIHEero oO0Iiero oOpa3oBaHMs, B TOM 4YHCIe TPEOOBAaHUSAM K
pe3yabTaTaM OCBOEHHSI OCHOBHOH 00pa30BaTeNbHOW IMPOrpamMMbl, (yHIAMEHTAIBHOMY SAPY
conepkanusi oOmiero oOpa3oBanus, [IpumepHoil mporpamme mno wmartemartuke. IIporpamma
oTpakaeT ujaed U nosoxkeHus KoHuenuuum pa3sBUTUS MaTeMaTHYeCKOro o0Opa3oBaHUS,
[TporpammMbl  (popMHUPOBaHUS YHUBEpPCANbHBIX Y4eOHBIX nedcTBuil (YVY]l), cocTaBisOLIMX
OCHOBY [UIsl CaMOpa3BUTHS U HENPEPBIBHOIO OOPa30BaHMsI, BbIPAOOTKM KOMMYHMKATHUBHBIX
Ka4yecTB, ILEJIOCTHOCTH OOLIeKYIbTYPHOIO, JIMYHOCTHOIO M IO3HABATEIBHOTO  Pa3BUTHUSA
yyalmxcs.

Pabouas mporpamma corjacHO KOHLEMIIMM Pa3BUTHS MaTeMaTHUECKOro oOpa3oBaHUs
Poccuiickoit dexneparuu npeanonaraeT peeHne Caeayrnmx 3a1a4:

® [IPEIOCTaBUTh  KaXJIOMYy OOydaromeMycss BO3MOXKHOCTb JOCTHXKEHHSI  YPOBHS
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAUMBIX JUIsl JaJlbHEHIIel yCenHoM )KU3HU B O0ILECTBE;

® 00eCTIeunTh KaXJI0ro  oOydyarollerocss  pa3BUBAIOIIEH  HMHTEIUIEKTyaJlbHOMN
JESTEIbHOCTBI0 Ha JOCTYIHOM YPOBHE, HCHOJb3ysl MPUCYIIYI0 MaTeMaTHKE KpacoTy u
YBJIEKATEIbHOCTD;

e 00ecreynTh HEOOXOUMOE CTpaHe YMCIIO BBITYCKHUKOB, MaTeMaTHuYecKas MOJArOTOBKA
KOTOPBIX JIOCTATOYHA JJIsi MPOJOJDKEHHS O0pa3oBaHMs B PA3JIMYHBIX HAIMPABICHUAX W JUIS
MPAKTUYECKONW  JEeATENIbHOCTH, BKJIIOYas MpernojaBaHHe MaTeMaTHKH, MaTeMaTH4YecKue
UCCIIeIoBaHMs, paboTy B cepe HHPOPMAITMOHHBIX TEXHOJIOTUI U Jp.

O01mas xapakTepucTHKa y4e0HOro npeamera

Vuebnsii mnpenMer «MareMaTHKa» COOTBETCTBYeT TpeOoBaHusM DenepaabHOTO
rOCY/IapCTBEHHOTO CTaHJapTa CPEAHEro OOIIero OOpa3oBaHMsl, BXOIUT B MEpeueHb Y4EOHBIX
MIPEAMETOB, 0053aTENBbHBIX JIJIST U3YYCHHS B CPEeIHEH 001eo0pa3oBaTeIbHOM MIKOJIe.

Nzydyenne ydueOHOro mpemmera «MaTemaTHKa» JOJDKHO oOecneduTh (popMHupoBaHUE:
MPEACTABICHUN O COIHAIBHBIX, KYJbTYPHBIX M HMCTOPHYECKUX (haKTOpax CTAHOBJICHUS
MaTE€MaTHUKH; OCHOB JIOTHYECKOTO W MATeMaTH4YECKOTO MBIIUICHUS; YMEHUH NPUMEHSThH
MOJTyYECHHbIC 3HAHUA NIPU PEUICHUH Pa3JIMYHbIX 3a/1a4; MPEACTABICHUN O MaTEMAaTUKE KaK 4YacTH
00I1eYeIOBeUeCKOl KYIbTYPhl: YHUBEPCAILHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIKCHIBATH U
M3y4aTh peaIbHbIC MPOLIECCHI U SIBJICHUS.



VYuebublil npeamer «MateMaTHKay MpeJHa3HaueH sl U3y4eHus: Kypca anreOpbl 1 Hadam
MaTeMaTH4YeCcKoro aHanusa u reomeTpuu B 10 - 11 kinaccax Ha yriyOJeHHOM ypOBHE.

Kypc «Anrebpa m Havana MaTeMaTHUECKOTO aHAIM3a» HaleleH Ha (HOpMHUpPOBAHHE
MaTE€MaTU4YeCcKOro ammnapara JUuisl pelleHus 3aJad K3 MaTeMaTUKH, CMEXKHBIX IPEIMETOB,
OKpY’Kalollel peabHOCTH. SI3bIK anreOpbl MOJYEPKUBACT 3HAUCHHE MAaTEMATUKU KaK S3bIKa JJIs
MIOCTPOEHUS MATEMATUYECKUX MOJEJIEH, IPOLIECCOB U SIBJICHUI PEAIbHOI'O MUPA.

OnHOM M3 OCHOBHBIX 33J]au M3YYEHUS ajareOphl SBISAETCS Pa3BUTHE aJTOPUTMHUYECKOTO
MBIIUICHUS, HEOOXOIUMOro, B YacTHOCTH, Ui OCBOEHHUS Kypca HH(OPMATUKH; OBJaJeHUE
HaBBIKAMHU JICIYKTHBHBIX paccyxiaeHuil. [IpeoOpazoBanne CUMBOIUYECKUX (OPM BHOCHUT CBOM
cnenuuYeckii BKJIAaL B pa3BUTHE BOOOpPaXEHHs, CHOCOOHOCTEH K MaTeMaTH4eCKOMY
TBOPYECTBY.

Jlpyroii BaKHOM 3a7adyeil HM3y4eHUs alreOpbl SBIACTCA IMOJyYEeHHUE OO0Y4YarOIUMHCS
KOHKPETHBIX 3HAHUH O (QYHKIMSAX KaK BKHEHINEH MaTeMaTHYeCKOW MOJENU NJIS OMHCAHUS U
UCCIIEI0BAHUS pa3Ho00pa3HBIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCIOHEHIIUATIBHBIX, IEPUOJAUYECKUX U Ap.), 11 (GOPMUPOBAHUS Y YHALIUXCS IPEICTABICHUN O
pOJIM MAaTEMAaTUKHU B PA3BUTUU LIUBUIU3ALMU U KyJIbTYpbl. MaTeMaTUYECKU MaTepuan CIyKUT
CPEICTBOM pAa3BUTHS JMYHOCTH OOYYaIOLIUXCS, MOBBIIMIEHUS HMX OOILIEKYJIbTYPHOTO YpPOBHS,
pa3BUTHSA MAaTeMaTHYECKUX CIIOCOOHOCTEH OO0y4arommxcs M COXpPaHEHUs TPaJAUIUOHHO
BBICOKOTO YPOBHSI POCCHICKOTO MaTeMaTH4ecKoro oOpaszoBaHus. OOydaromuecs, MMEIOIIHNe
SAPKO BBIPAKEHHYIO CKIOHHOCTh K 3aHATHSIM HAyKOW, B YAaCTHOCTU, K MAaT€MAaTUKE, MOTYT
MOJIyYUTh BO3MOKHOCTHU PA3BUTHUSL CBOUX cllocOOHOcTeH. [[st 3Toi Karteropuu oOydaroIuxcs
OyIyT IpeIOAKHBI TEMBI CAMOCTOSITEIILHBIX UCCIIEIOBATENILCKUX PadoT.

I'eomeTpus Kak OJMH W3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTH4YeCKOro 0Opa30BaHUS,
HeoOXoauMa [JJIsi TPUOOpPETeHHs] KOHKPETHBIX 3HAaHUHW O MPOCTPAHCTBE U MPAKTHUYECKU
3HAUYMMBIX YMEHHH, (OPMUPOBAHUS SI3bIKA OMMCAHUS 0OBEKTOB OKPYKAIOIIEro MUpa, Pa3BUTHUS
MPOCTPAHCTBEHHOTO BOOOPaXEHUS W MHTYHUIIMH, MAaTEMAaTHUECKON KYyIbTYpBI, 3CTETUYECKOTO
BOCIUTAHUS ydauuxcsa. M3ydeHue reoMeTpud BHOCUT BKJIAJ B Ppa3BUTHE JIOTHYECKOIO
MBIIUICHUS, B (GOPMHUPOBAHHE MOHSATHUS T0KA3aTEeIbCTBA.

Takum o00pa3oM, B XOJ€ OCBOEHMSI COJEp)KaHUS Kypca ydalluecs MOIydaroT
BO3MOXXHOCTh Pa3BUTh TMPOCTPAHCTBEHHBIC TMPEJICTABICHUS M H300pa3UTENbHbIE YMEHUS,
OCBOUTbH OCHOBHBIE (PAKThl U METOJIbl CTEPEOMETPHUH, U3YUUTh CBONCTBA IIPOCTPAHCTBEHHBIX TEIl,
Hay4YUTHCSI IPUMEHSATH MOJIyYeHHbIE 3HAHUS U1 PEIICHUS] TPAKTUYECKUX 3a]1a4.

Pe3ynbTathl yriry6/1eHHOro YpOBHSI OpUEHTHUPOBAHBI Ha!

— (opmupoBaHue mpeAcTaBIeHUN 00 HIESIX U METOJaX MaTeMaTHK{; O MaTeMaTHKE Kak
YHHUBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOJIECITUPOBAHNUS SBJICHUI U ITPOLIECCOB;

— OBJIaJICHWE YCTHBIM W TIMCHMEHHBIM MaTEMAaTHYECKUM S3BIKOM, MaTeMaTHYECKUMU
3HAHUSIMH M YMEHUSIMHU, HEOOXOIMMBIMU Ui M3Y4YCHHs] IIKOJIBHBIX €CTECTBEHHO-
HAyYHBIX JUCLUUIUIMH, TPOJOIDKEHHs 00pa3oBaHUsT W  OCBOGHHUS  W30paHHOM
CIEINAIbHOCTH Ha COBPEMEHHOM YpPOBHE;

~ Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, AITOPUTMHUUECKOW KYJIbTYPhl, IPOCTPAHCTBEHHOI'O
BOOOpa)KE€HUsS, MATEMAaTUYECKOTO MBILIUIEHUS U UHTYMIIMH, TBOPYECKHUX CIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM JUIs TPOJODKEHUs OOpa3oBaHMA U CaMOCTOSTENIbHOM
JIEATETLHOCTH B 00JIaCTH MaTeMAaTUKH U €€ MPUIIOKEHU B OyayIeit mpodecCuoHaTbHON
JESATEIIBHOCTH.



IInanupyemMble pe3yJbTaThl OCBOCHHS y4eOHOro npeamera «MaremaTukay»

JINYHOCTHLIE Pe3yJILTATHI 00VYEHHS:

JIndHOCTHBIE pe3yIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE B YAaCTH:
1. I'paxxaaHcKOro BOCHUTAHUS
2. TlaTprOTHYECKOTO BOCIUTAHUS
3. JlyXOBHO- HPaBCTBEHHOTO BOCITUTAHUS
4., DCcTeTHYECKOIro BOCIIMTAHHS
5. LleHHOCTH HAY4YHOT'O MTO3HAHUS
6. DU3MYECKOr0 BOCIIUTAHUS
7. TpynoBOro BOCIHUTAHUSA
8. 3KO0JIOrHYeCKOro BOCHUTAHHUS
JIMYHOCTHBIC PEe3yIbTaThl OCBOCHHUS TPOTPAMMEBI y4EOHOTO mpeaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCS:

1) 'paxnanckoe BocniuTaHue:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00513aHHOCTEH I'paKJJaHWHA U peaJIn3allui ero Mnpas,
MpEeACTaBIEHUEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYP, SIBIICHUH, IPOLEAYP T'PaKTaHCKOr0o 00I11ecTBa (BBIOOPHI, ONPOCHI U P .);
TOTOBHOCTBIO I00CYKAEHUIO TUYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKEHUH HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUYECKUX
MPUHLIMUIIOB B AESITEIbHOCTH YUYEHOTO .

2) IlaTpuoTnyeckoe BoCMUTaHUe:

MPOSIBJICHUEM HHTEpeca K IPOLIJIOMY M HACTOSIIIEMY POCCUMCKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUMCKUX MAaTEMAaTUKOB U
POCCHUICKON MAaTEMaTUYECKOU IIKOJIBI, K UCIIOJIb30BAaHUIO DTUX JOCTUKECHUM B
JNpYTUX HayKaxX M NpUKJIAJIHBIX chepax.

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE

- OCO3HaHUEC COLOUAJIBbHBIX HOPM HW IMpPaBUJI MCEKINYHOCTHBIX OTHOIIICHHUU B KOJIJICKTUBE,
T'OTOBHOCTb K pa3H006pa3H0171 COBMECTHOI ACATCIIBHOCTH TIIPHU  BBIIIOJHCHUU y‘-ICGHBIX,
MMO3HAaBAaTCJIbHBIX 3aJia4, BBIIIOJHCHUHU OKCIICPUMCHTOB, CO3JaHUU y‘IG6HBIX ITPOCKTOB,
CTPEMIJICHHUC K B3aMUMOIIOHUMAHHWIO U B3aUMOITIOMOIIHX B IMPONECCE 3TOM y‘-IC6HOﬁ ACATCIIBHOCTH,
- TOTOBHOCTBb OIICHHUBAaTh CBOE IMOBCACHHUE W IIOCTYIIKHM CBOUX TOBapHIHefI C MO3HMIIHMH
HPAaBCTBCHHLIX U IIPABOBLIX HOPM C y‘-IéTOM OCO3HaHUA HOCJ'ICI[CTBI/Iﬁ MMOCTYIIKOB.

4) JcTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K IMOLMOHAIBHOMY U 3CTETUUYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3a/1a4, PEIICHUI, PACCYXI€HUN; YMEHUIO BUAETH
MaTeMaTUYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5) IleHHOCTH HAYYHOTO MO3HAHUA:



OpUEHTaIUeH B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAay4HBIX MPEIACTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YEJIOBEKA, IPUPOABI U OOIIECTBA, IOHUMAaHUEM
MaTeMaTUYECKOW HayKH Kak c(epbl 4eJIOBEYECKOW NeATEeIbHOCTH, JTaroB &
Pa3BUTHUSAN 3HAYUMOCTH Ul Pa3BUTHUS LIMBWIN3ALUY; OBJIAZICHUEM S3bIKOM MaT€MaTHUKU
U MaTeMaTU4YECKOU KYJIbTyPOH KaK CpeICTBOM IIO3HAHUS MUPA; OBJIAJCHUEM
HNPOCTEUIIIMMH HaBBIKAMH HCCIIEIOBATEIBCKON NEATEIIbHOCTH.

6) duznyeckoe BOCIUTAHNE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSI U 3IMOIMOHAJIBLHOIO
0J1aronoJIyyus:

TOTOBHOCTBIO IIPUMEHATh MAaTCEMaTUYCCKHUEC 3HAHUA B HHTCPECAX CBOCTO 3A0POBbA,

BEJICHHS 3/I0POBOro 00pasa >XKH3HHU (30pOBOE MUTAHUE, COATTAHCUPOBAHHBINA PEKUM

3aHSATUN U OTABIXA, PETyJsipHas (pu3nUecKasi akTUBHOCTD); COOPMHUPOBAHHOCTHIO HABBIKA

pediiekcuun, mpu3HaAHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOTO )K€ IpaBa JPYroro 4ejaoBeKa

7) TpynoBoe BocnuTaHHE!

YCTAHOBKOM Ha aKTUBHOE Y4YaCTHE B PEUICHUH IIPAKTHYECKUX 3a- 1a4 MaTEMATUIECKOU
HaIlpaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTU MaTeMaTUYECKOro oOpa3oBaHus HA
MPOTSIKEHUHN BCEH YKU3HM IS YCIICITHON MTPO(eCCHOHATBHON AeATeTbHOCTH U
pa3BUTHEM HEOOXOJAMMBIX YMEHUM; OCO3HAHHBIM BBIOOPOM M IIOCTPOCHUEM
WHJMBUAYAJILHOW TPAEKTOPUHU 00pa30BaHUsI U )KM3HEHHBIX IJIAHOB C YYETOM JIMUHBIX
WHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN .

8) JkoJiornyeckoe BoCIHTAHME:

OpHUEHTAallMell Ha MPUMEHEeHHEe MaTeMaTUYEeCKMX 3HaHUM JJIsl pelIeHns 3a71a4 B
00JIaCTH COXPAaHHOCTH OKpY Karollel cpe/ibl, IIIaHUPOBAHUS MTOCTYIKOB U OLIEHKHU UX
BO3MOKHBIX MOCJIEACTBUM JJIs1 OKPY>KaIOIIel cpebl; OCOZHAHUEM IJI00aIbHOTO
XapakTepa SKOJIOTUYECKUX NpOoOJIeM U MyTell UX pelieHus.

MeTanpeaMeTHbIE Pe3YJabTAThI OﬁvquI/Iﬂ:

YMEHHE CAMOCTOSITEILHO ONPEAETSATH IeJI CBOET0 00Y4YeHUs], CTaBUTh U (hOPMYIHUPOBATH
TSt ce0st HOBBIE 3a/1aud B yu€0e M TT03HABATEILHOMN JIeATeTbHOCTH, Pa3BUBaTh MOTUBHI U
MHTEPECHI CBOECH MO3HABATEILHOU JIESITEIbHOCTH;

YMEHHE CaMOCTOSITENIbHO IUIAHWPOBAaTh TMYTH JIOCTHIKCHHUS IIeJIel, B TOM YHUCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpaTh HambOosee 3((EeKTUBHBIE CIIOCOOBI PELICHUS
y4eOHBIX U M03HaBaTEIbHBIX 33/1ay;

pa3BUTHE YMEHUW CaMOCTOSITEIHFHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JIeHCTBUsI B Tipoliecce OOOOIICHHS, CHUCTEMaTH3allid W PACIIMPEHUs 3HAHHM,
MOJTYYCHHBIX B OCHOBHOM IITKOJIE;

(bOpMI/IpOBaHI/IC YMCHI/Iﬁ CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIUPOBATH n
KOPPCKTHUPOBATE CBOKO ACATCIBHOCTD IIPHU BBIITOJIHCHUN 3a,uaHm?1;

OBJIAACHUC YCTHBIM MW IIHCBMCHHBIM MATCMATHYCCKHUM SA3BIKOM, INIPHUMCHUMBIM IIpHU
HN3YUCHUU NPEAMETOB €CTECTBCHHO-MATEMATUUCCKOT'O [IUKIIA,

(dbopMUpOBaHHE YMEHUH SICHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS KaK YCTHO, TaK U
MACbMEHHO, TPAMOTHO MOJIb3YSCh A3bIKOM MaTEMATHKH;



— YCBOGHHUE YHUBEPCAJIbHBIX MHOXECTBEHHBIX IMOHATHM, MPUMEHUMBIX [JIsi CO3JaHUs
MOJIeJIeH Pa3IUnYHBIX SBJIICHUN MTPUPOIbI, OOIIECTBEHHBIX SBJICHUM;

— pa3sBUTHE JIOTUYECKOTO MBIIUIEHHS M  HCCIENOBATEIbCKUX YMEHUH; yMEHMMU
00OCHOBBIBAaTh CBOM BBIBOJIBI, (hOPMYIHPOBATh OTPHUIIAHUS BBICKA3BbIBAaHHUM, MPOBOIUTDH
JI0OKa3aTeJIbHbIC PACCYKICHUS;

— Pa3BUTHUC CIIOCOOHOCTEH K CaMOCTOATCIIbHOMY IIOUCKY METOAOB PEIICHHA ITPAKTHYCCKUX
W DPUKIAAHBIX 3aa4, IPUMEHAA U3YYCHHBIC MCTOIBI;

— pa3BUTHE KPUTHYHOCTH MBIIIJICHUS B MPOLIECCE OLIEHKU U MHTEPIpETaluu WHPOPMAIINY,
[I0JIy4a€MOM U3 pa3IMYHbIX HCTOUHUKOB;

— O0CO3HaHHE B3aUMOCBSA3M MaT€MaTHKH CO BCEMM IpPEIMETaMHU €CTECTBEHHO-HAy4HOI'0 U
I'YMaHHUTapHOI'O [IUKJIOB;

— YyMEHHE NpPOAYKTUBHO OOIIATBCS W B3aUMOJICHCTBOBAaTH B TIPOLECCE COBMECTHOU
JeSITETIbHOCTH, YYUTHIBATh MO3HMIMU JPYTHX YYAaCTHHKOB AESATEIbHOCTH, 3((eKkTrBHO
paspenatb KOH(IUKTBL;

— yYMEHHE HCIOJB30BaTh CPEACTBA WH(POPMAIMOHHBIX U KOMMYHHUKATUBHBIX TEXHOJIOTUI
(UKT) B pemeHHH TOCTaBIEHHBIX 3a1ad C COONIOJEHUEM HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH, IPABOBBIX U AITUYECKUX HOPM;

— HCCJENOBAaHUE pEAJbHbIX SBJICHUA M NPOLECCOB, MPOTEKAIOIIMX [0 3aKOHAM
MOKa3aTeIbHOIN 3aBUCHMOCTH, C TOMOIIIBIO CBOWCTB TOKA3aTENbHON (DYHKIIHH;

— pacHIMpeHMEe BBIYMCIMTENBHOIO ammapara 3a cuéT NPUMEHEHMs CBOMCTB JIOrapu(pMoB
(3amMeHa BBIYHMCIEHUN NPOU3BEJIEHUS M YAaCTHOTO CTENEHEH Ha BBIYMCIEHUS CYMM U
pa3HOoCTel MoKa3aTeneil cTeneHe);

— o00ydyeHHe MOJICIMPOBAHUIO pEAIbHBIX NPOIECCOB, IMPOTEKAIOIMMUX [0 3aKOHAM
HKCIOHEHIIMATIBHOW 3aBUCHUMOCTH, U HCCJIEIOBAaHUIO CO3JAHHBIX MOJENEH C IMOMOIIbIO
anmapara Jorapu(MupoBaHus;

— pa3BUTHE YMEHUH CaMOCTOSITEIbHO ONPENENSITh LENH JEATENbHOCTH 0 YCBOCHHMIO U
NPUMEHEHHUI0O 3HAaHUW TPUTOHOMETPUU KaK MAaTeMaTH4YEeCKOW MOJIENH peabHOM
JENCTBUTENBHOCTH;

— 3HAaKOMCTBO C MaTeMaTHYECKUM TOJKOBAaHHUEM IOHSATHS MEPUOJUYHOCTH, HMEIOIIEro
BaXHOE€ MUPOBO33PEHYECKOE 3HAUEHUE;

— B3HAaKOMCTBO ¢  (U3MYECKUMHU  SIBICHUSIMM,  OIHUCBIBAEMBIMH C  TIOMOIIbIO
TPUTOHOMETPUUECKUX ypaBHEHU;

— yMEHHEe NPUMEHSATH ajreOpandyeckue MeTO/Ibl B PEIICHUH T€OMETPUUYECKUX 3a/1a4;

— YyMEHHE  UHTEpHpeTUpOBaTh  PEUIeHHs]  HEKOTOpPhIX  anredpamdyeckux  3ajad
reoMeTpUYEeCKUMHU 00pa3zamu;

— YyMEHHE pacrlo3HaBaThb Ha YepTekax, MOJENIIX U B pEalbHOM MHUpPE I€OMETpHYECKHe
¢burypsl u Tena (MHOTOTPaHHHMKH), NMPUMEHSITh MX CBOICTBA MpPU MOJEIUPOBAHUU B
€CTEeCTBEHHO-HAYYHBIX 00JIACTSIX;

— yMEHHE MOJEIHPOBaTh pealibHble CUTYalllu, UCCIIEeI0OBaTh MPOCTPAHCTBEHHBIE MOJEIH,
UHTEPIPETUPOBATH MMOTYUEHHBIN pe3ynbTar.

HDCHMCTHLIC pPE3VJAbTAThI OﬁV‘leHI/Iﬂ
B pesynbrate u3yueHHus Kypca ajaredpsl M MareMaTuyeckoro aHaamsa B 10 — 11
KJlaccax ydaliuecs JOJIKHBI:

— 3HaTh MOHATUE NEHCTBUTEIHHOIO YKCia KaK pe3ysIbTaTa BhICTpAUBAHUS HAyYHOU TEOPHUH
JNEUCTBUTENbHBIX ~ YHCEeJ ~ HAa  OCHOBAaHMM  TOHATHS  Mpeaena  YUCIOBOU
MOCJIEI0BATEIbHOCTH;



BJIQJIETh MOHATUEM CTENIEHU C JICUCTBUTEBHBIM MOKA3aTENIEM KaK OCHOBBI JJIsi U3YUYECHUS
CTEINEHHOM, MOKa3aTeIbHOMN U JIorapu(PpMUIecKor yHKITUT;

IIPHUMCHSATDH CBOICTBA CTEIIEHU C ,Z[efICTBI/ITCHBHBIM IMoKa3aTcjieM IIpu MOACIUPOBAHUN U
HN3YUCHUN MATCMATHYCCKUX MOI[GJIGI;'I, OIMMCBIBAKOIHNX MPOHCCChI C HCIIOJb30BAHUCM
CTCIICHU C I[CflCTBHTGJILHBIM IIOKa3aTcJICM,

BJIQ/IETh MOHATHEM CTENEHHOW (PpyHKUUU , GOpMYyIUPOBATH €€ CBOMCTBA B 3aBUCUMOCTHU
OT 3HAUEHUS ACHCTBUTEILHOTO YHCIIA P U CTPOUTH TPaPUKu;

dbopMynupoBaTh oOmpeseeHrus OOpaTHOW M CIOXHOW (YHKIMH, 3HATh YCIIOBUE
0o0patuMocTH (PYHKITUH; IPUBOJUTH IPUMEPHI B3aHMHO OOpPATHBIX U CIOXKHBIX (DYHKIIHIA;

dbopMynupoBaTh OMpEIeNeHUs] PAaBHOCWIBHBIX ypaBHEHUH, HEPaBEHCTB, CHUCTEM
YpaBHEHUM, YPaBHEHUN — CIEACTBUIA; IPU PEUICHUH YPaBHEHHH BBIMOIHITH TOJIBKO TE
npeoOpa3oBaHus, KOTOPbIE HE MPUBOMAAT K MOTEpE KOPHEH, a MPHU PEIICHUH HEPABEHCTB
OCYIIECTBIISATh TOJBKO PABHOCWIBHBIE TIPE0Opa30BaHMUS;

peuiaTb HPpPpAaHUOHAJIBbHBIC YPAaBHCHUA W CHCTCMbI, COACPKAIIHUEC HPPAIHOHAIBHBIC
YpaBHCHU,

(dbopMynupoBaTh OINpeAeNieHUEe MOKa3aTelbHOW (PYHKIHMU U BBIBOAUTH €€ CBOWMCTBA B
3aBUCHUMOCTH OT 3HAYCHUI CTPOUTH IpaduKu;

BJIa/IETh OCHOBHBIMH CIIOCOOAMU PELICHUS MOKa3aTeNbHbIX YPaBHEHUM;

peuiaTh MOKa3aTCJIbHBIC HCPABCHCTBA HAa OCHOBC CBOMCTB MOHOTOHHOCTH ITOKa3aTeIbHOU
q)YHKI_II/II/I, CHUCTCMBI IOKAa3aTCJIbHBIX ypaBHeHI/II\/’I 1 HECPABCHCTB,

dbopmynupoBaTh OIpesAesieHre jJorapudmMa 4ucia, 3HaTh OCHOBHOE JIOTapu(MHUECKOe
TOXIACCTBO, NPUMCHATH OCHOBHOC J'IOFapI/I(l)MI/ILICCKOG TOXICCTBO K BBIYHUCICHHUSIM H
PEIIEHUI0 MPOCTEHIINX JOTapUPMUIECKUX YPABHEHHUIA;

NPUMEHSATh OCHOBHBIE CBOWCTBA Jiorapu(MoB Ul MpeoOpa3oBaHus JOrapu(pMUUEcKUX
BBIPAKECHMI;

(GbopMyIIMpoBaTh OINpeAeNeHUEe NECITUUYHOTO W HATypajJbHOro Jjorapudma; BBIBOJUTH
dopmynny mepexosra K HOBOMY OCHOBAaHHIO; MPUMEHATh (OPMYIy Iepexojia K HOBOMY
OCHOBAHMIO Ui BBIYMCICHMS 3HA4eHUH M TpeoOpa3oBaHUs JOrapupMHUUECKUX
BBIPAKECHMUI;

(dbopMynrpoBath orpeaeaeHue JorapupmMudeckoil GyHKIIMM U BBIBOAUTH €€ CBOMCTBA B
3aBHCUMOCTH OT 3HAYEHUH , CTPOUTH IpaduKu JorapupmMuueckoil GyHKINH;

JI€MOHCTPUPOBATh NMPHUMEHEHHE CBONCTB Jiorapu(Muieckoil (GyHKIHMHU NPH CpaBHEHUU
3HaYeHUH BBIPAKEHUH M pElICHHM MPOCTEHIINX JIOTapU(PMUUECKUX YPaBHEHUH H
HEPaBEHCTB;

pemarh pa3uYHbIe JIorapu(MUIECKAE YpaBHEHHS M UX CHCTEMBI C HCIIOJIb30BAaHHEM
CBOMCTB JIOTapu(MOB U OOIIUX METOJ/IOB PEIICHUS YPABHCHHUIA;



pemats JorapuMUUECKHEe HEpPaBEHCTBA HA OCHOBE CBOMCTB JIOrapu(MUUYECKOM
byHKIINY,

MMETh IIPEACTABICHUE O IOHATUAX TPUTOHOMETPUU KAaK MATEMAaTUYECKUX MOJIEISX,
MO3BOJISIOIINX ONUCHIBATH IMPOLECCHI, U3ydaemble (DU3MKOH, SKOHOMHKOW M JAPYIHMMHU
HayKaMU;

YMETh OIpeNessTh U UCCIeI0BaTh CBOMCTBA CHHYCA, KOCUHYCA, TAHI'€HCAa U KOTaHIeHca
JNEHCTBUTENBHOTO 4YHCIIA, HCIOJIb3ySd OJHO3HAUYHOE COOTBETCTBUE MEXKAY TOUYKAMHU
YUCIIOBOM MPAMOUM M TOUKAMU YHCIIOBOM OKPYKHOCTH;

NPUMEHSATh TPUTOHOMETPHUECKUE TOXKJIECTBA MPHU BBIUMCICHUSAX, NPeoOpa3oBaHHIX
TPUTOHOMETPUYECKUX  BBIPAKEHUM, PEIICHHH IPOCTEHIIMX TPUTOHOMETPUYECKUX
YpaBHEHU;

BJIA/ICTh IOHATHUSIMU ;
BBIBOJHTH (hOPMYJIIbI KOPHEH MPOCTEHINX TPUTOHOMETPHUUECKUX YPAaBHEHHH , , ;

peuiatb TPUTOHOMCTPUUCCKHUEC YPABHCHHS, CBOIAAINHUECA K aﬂre6paI/I‘ICCKI/IM, n
OIHOPOAHBIC YPAaBHCHUS OTHOCHUTCIIBHO CHHYCA U KOCHUHYCA,

pelaTh TPUTOHOMETPUYECKHE YPABHEHUS METOIAMU 3aMEHBI IIEPEMEHHOMN U PA3JIOKEHUS
Ha MHOKHUTENH;

MPUMCHATH METOJ OLICHKU JIEBOM U npaBoﬁ qacTeu TPUTOHOMCTPHUYCCKOTI'O YPABHCHHUA,

BJIaACTh criocobamMu pemieHud TPUT'OHOMETPHUYICCKUX HEPABCHCTB,

BJaJIeTh TOHATHEM TPUTOHOMETpUUYECKOW (YHKIMH. YMETb OOOCHOBBIBaTH 00JacThb
OTIpeieNIeHUs] 1 MHOKECTBO 3HaUeHUH QyHKIMIA , , U

3HATh CBOMCTBa (DYHKIUH ,, YMETb CTPOUTHh Irpa@UKu (YHKIMHA, IPUMEHATh CBOWCTBA
(GyHKIUI NpU pelIeHN YpaBHEHUH U HEPABEHCTB;

BJAJIeTh TOHSATHEM OOpPAaTHBIX TPUTOHOMETPUUYECKMX (YHKUMH, 3HATh HMX CBOMCTBA,
YMETb CTPOUTH I'paduKi;

¢dbopMynHMpoBaTh oOmpeneneHue Tmpeaena (QyHKIUHW; BIAAECTh MOHATHEM ACUMMTOTHI,
IPUBOJIUTH MPUMEPHI ACUMIITOT I'paHUKOB 3JIEMEHTApHBIX (PYHKIIMIA; 3HATh CBOMCTBa
npenenoB (QpyHKIMM;, 3HATh ompeaeneHrue (GYHKIUM HENpPepbIBHONM B TOYKE M Ha
MHTEpBaJie; YMETh BbISBIISTH HEMIPEPhIBHBIE (DYHKIIMU C OMOPOIl HA ONpeieNieHuE;

¢dbopMynMpoBaTh ONpeAeNeHHE MPOU3BOJHONM (YHKIMM B TOYKE, IOHHUMATh €&
¢u3nUecKuil ¥ TeOMETPUYECKUI CMBICI, YMETh HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKUMH 1O ONpEeAeNeHUI0; YMETh COCTaBISATh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIUU B TaHHOH TOUKE;

3HaTh mpaBwia AU(GGEepPEHIIUPOBAHUS CYMMBI, NPOU3BEACHHUS, YaCTHOTO (YHKITHH,
CJIO)KHOM M 00paTHON (YHKIINHU; YMETh IPUMEHSTh UX IPH BBIYMCICHUH MPOU3BOIHBIX;

YMETb HaXOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIHIA;



3HATh JOCTATOYHBIC YCIOBUS BO3pacTaHMs U yObIBaHUS (PYHKIIMHM U YMETh UX MPHUMEHSTh
JUIS ONpe/eeHUs MPOMEKYTKOB MOHOTOHHOCTH (DYHKLMI; 3HaTh ONpPENEICHHUS TOUYEeK
JKCTpeMyMa (DYHKIMH, CTAMOHAPHBIX U KPUTHUECKHUX; 3HATH ONPEIENICHHE SKCTPEMyMa
(GyHKLIUU; BIAaJeTh MOHATUAMHU HEOOXOMUMBIX M JOCTATOUHBIX YCIOBHH 3KCTpeMyma
(GyHKINHU; HAXOAUTh TOYKH AKCTPEMYyMA; YMETh HAXOAWUTh HAHUOOJIbIIEe U HAaUMEHbIIIee
3Ha4YeHUs (PYHKIHUU C ITOMOIIBIO TPOU3BOIHOI;

3HATh TOHATHE BTOPOH MPOM3BOAHOW M €€ (PU3MUECKUI CMBICI; yMETh NPHUMEHSTh
BTOPYIO IPOM3BOJHYIO MJIsi OHpeesieHHs Touyek neperuba rpaduxa ¢GyHKUMH H
IIPOMEKYTKOB BBIMYKJIOCTH; YMETh UCCIIEA0BAaTh CBOMCTBA (DYHKIIMM C IIOMOLIbIO O01IEH
CXEMBI UCClIeI0BaHMs (DYyHKIIHIH;

BJIQJIETh MOHATUSIMH MEPBOOOPA3HON U ONPEAEIEHHOTO MHTErpaja MPUMEHATh IpaBuia
WHTETPUPOBAHUS JUIsI HAXOXKJCHUS IEPBOOOpa3HBIX, 3HaTh (opmyny HperoToHA-
JleitOHuLa, yMETh €€ IPUMEHSTH;

YMETh BBIABJIATH (DUI'Yphl, OFPAaHUUYEHHbIE JAaHHBIMM JIMHUSAMHU U HaXOJUTh UX IUIOLIA/H;
BBIBOAWTH HMHTETPAIBbHYIO (HOpMyTy BBIYHCICHHS OOBEMOB TElI W JOKa3bIBaTh C €&
MOMOIUIbI0 TEOpPEMbl 00 00BEME HAKIOHHOW MPU3MBI, MUPAMHJIbl, KOHYCA; OOBSACHATH
BO3MOXHOCTH NMPHUMEHEHHSI HHTETPAJIOB MIPH PEeIIeHNH (PU3NYECKHX 33/1a4 (Hampumep, Ha
JBUKECHUE);

3HaTh KOM6I/IH8.TOpHOG IpaBUJIO NPOU3IBECACHUA JIA MoACYETa KOJMYECTBA Ppa3INYHBIX
COCHHHCHHﬁ; BJIAACTH IOHATHEM pa3MeH.[eHPII>i C IOBTOPCHUSAMU,

(GbopMyIMpoBaTh OINpEAe/IEHuE IMEPECTaHOBOK M3 N 3JIEMEHTOB; 3HaTh (GOpMyiy A
HAXOJXKJICHUS YHMCJIa TIEPECTAHOBOK M3 N AJIEMEHTOB, (HOPMYIy IIJIsi BEIUUCICHUS - YUCIA
pa3MeNIeHH U3 M 3JIEMEHTOB 10 N, YMETh MPUMEHSTh UX MPU PEIICHUH 3a/1a4.

BJIaJIeTh MOHATHEM COYETaHUs 0e3 MOBTOPEHHH M3 m 3JIEMEHTOB IO N; 3HaTh (HOPMYIY
JUISL BBIYMCIIEHHUSI - YMCJA BCEBO3MOXKHBIX COYETAHMM W3 M 3JIEMEHTOB IO N. YMETh
packianpiBaTh CcTeneHb OuHoMa 1o ¢opmyine HpoToHa Tmpu  HaX0XKIAEHUU
OMHOMUAIBHBIX KO3(PUIMEHTOB C mNOMOIIbIO TpeyroabHuka [lackans; HOpUMEHSTH
MOJTy4YE€HHBIE 3HAHUS IIPH PEIICHUU 3a/1a4.

BJIaACTh IIOHATHUAMN CJ'Iy‘-IElfIHLIX, AOCTOBCPHBIX n HCBO3MOKHBIX CO6BITHI>1,
HCCOBMCCTHBIX COGLITPIfI, 9JICMCHTApPHBIX CO6BITPII>1; YMETh HaXOJUTb CYMMY H
MMPOU3BCACHUC CO6BITI/II71; IMOHMMATh YTO TaKOE COOBITHE IMPOTHUBOIIOJIOKHOC TAHHOMY.

3HATh KJIACCUYECKOE OIpe/IeJICHHE BEPOSTHOCTU COOBITUS U YMETh MPHUMEHSTh €ro Mpu
pELIeHUH 3a/1a4;

3HATh TEOPEMYy O CyMME JBYX HECOBMECTHBIX COOBITHIA, CICCTBUE U3 HEE U TEOpEMY O
BEPOSATHOCTH CYMMBI JIBYX MPOU3BOJIBHBIX COOBITUI; BIAJIETh MOHATHEM HE3aBUCUMOCTH
IBYX COOBITHMH; HaXOIHWTh BEPOSITHOCTh COBMECTHOTO HACTYIUICHUS HE3aBUCHUMBIX
COOBITHH TIPH PELICHUH 33]1a4;

3HaTh hopmyny bepHyn U yMeTh IPUMEHATD €€ MPU PEeIICHUH 3a/1a4.
BJIQJIETh MPEACTABICHUSMU O TpolLeccaXx M SBICHUAX, HMEIOUIMX BEPOSTHOCTHBIN
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XapakTep, O CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpE, 00 OCHOBHBIX
MOHATHUAX DJJEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMEThb HAaxOIUTh W OLEHUBATh
BEPOATHOCTH HACTYIUIEHMsSI COOBITMH B MPOCTEHIIMX IPAKTUYECKUX CHUTyalUsX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYHH;

YMETb COCTaBJATh BEPOSATHOCTHBIE MOJEIM [0 YCIOBUIO 33aJaud U BBIYUCIATH
BEPOSITHOCTH HACTYIUIEHHS COOBITMH, B TOM YHCIE€ C IpUMEHEHHEM (Qopmyl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEH; UCCIIECIOBAHMS CIyYalHbIX
BEJIMYMH 110 UX PaCIPEICIICHUIO.

B pe3ynbrare usydyenus kypca reomerpum B 10 — 11 knaccax yvamuecs J0KHBI:
chOopMHUPOBATH MPEACTABICHUE O TEOMETPUM KAaK YAaCTH MUPOBOH KYJIBTYPHI U O MECTE
TEOMETPHH B COBPEMEHHOH NMBHIU3ALMU, O CIOCO0aX OMUCaHUS Ha MAaTEeMATHYECKOM
A3BIKE SIBJICHUN PEAJIbHOTO MUPA;

chOpMUPOBATh TMPEJACTABICHHE O TEOMETPUUYCCKUX IIOHATHUSX KaK O BaKHEHIIMX
MaTEeMaTUYECKUX MOJIENSX, MO3BOJIAIONIMX ONMUCHIBATh U M3y4aTh PA3JIUYHBIC MTPOIIECCHI
U SIBJICHUA; [TIOHUMATh BO3MOYKHOCTH aKCMOMAaTHYECKOTO MOCTPOEHUS MaTEMaTUYECKUX
TEOPUL;

BJIAJIETh TEOMETPUUYECKUM SI3BIKOM; YMETh HCIIOIb30BATh €0 sl OMUCAHUS MPEIMETOB
OKPYKalILEr0  MHUpa; pPa3BUTh  IPOCTPAHCTBEHHbIE  IMPEJCTABICHUS, HAaBBIKU
F€OMETPUUYECKHUX MMOCTPOCHUM, YMEHUS U300pakaTh Fr€OMETPUUECKHE OOBEKTHI;

BJIAJIETh METOAAMH JOKA3aTeIbCTB M AJITOPUTMAMH PEILICHUS; YMEThb UX HNPUMEHSTH,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BJIAJIETh OCHOBHBIMU TOHSTHSIMHU O TUIOCKHX U TMPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

MPUMEHSITh HW3YYCHHBIE CBOWCTBA T€OMETPUYECKUX (PUTYp U (POPMYIbl Ui pelIeHus
F€OMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

chopMHUpOBaTh MPEJCTABICHUE O HEOOXOAMMOCTH JI0Ka3aTEeJbCTB TPH OOOCHOBAHHH
MaTE€MaTUYECKUX YTBEPKACHHI M pPOJM aKCUOMAaTUKH B MPOBEACHHM JI€TYKTUBHBIX
pacCyXIeHHUI;

chopMUpOBaTh MOHATHIHBIN ammapaT MO OCHOBHBIM pa3fieliaM Kypca T€OMETPUH; 3HATh
OCHOBHBIE T€OpeMbl, (JOPMYIIBI U YMETh MX MPUMEHSITh; YMETh JOKA3bIBaTh TEOPEMBI U
HaXO0JIUTh HECTAHJIAPTHBIC CITOCOOBI peIIeHUS 3a1a4;

3HaTh aKCMOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX, YMETh IPUMEHATh UX NIPHU PEIICHUHN
3a/1a4;

MMETh TIPEJACTABJICHHS O B3aUMHOM pACIIOJIOKEHUU TPSAMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE: MapajlIebHbIE TMPSAMbBIC, CKPEIIUBAIONINECS MPSIMbIC, MapaLIeIbHOCTh
NPSIMOM U TIOCKOCTH, MEPIEHIUKYISIPHOCTD NPSIMOM U MJIOCKOCTH, YTOJI MEXAY MPIMON
1 TJIOCKOCTHIO, MapaJIEIbHOCTh IIOCKOCTEH, MEePICHIUKYIIPHOCTh TUIOCKOCTEH, YroJl
MEXy MJIOCKOCTSIMU; 3HaTh ONPEJEICHUs, CBOMCTBA U MPU3HAKU, YMETh NPUMEHSTh UX
TP PEIICHUH 3a/1a4;

BJIQJIETh MOHATUSMH OPTOTOHAJIBHOIO MPOEKTUPOBAHUS, HAKIOHHBIX M UX MPOCKIUSX,
3HaTh TEOPEMY O TPEX MEPNEHIUKYISIPAX U YMETh IPUMEHSTH €€ IPU PELICHUU 33/1a4;
YMETh HAaxOJWUTh PACCTOSHHUS OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEUTUBAIOIIMMUCS
MPSIMBIMU;

YMETh HAXOAWTh YIIbl MEXAY CKPEHIMBAIOIIUMUCS MPSAMBIMU, MEXIY HNpsIMOM U
TJIOCKOCTBIO, MEXKIY ABYMS TJIOCKOCTSIMU;

3HaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB: MPSIMOYTOJBHBIM  MapajlielenuIes,
napajieJienunes], npusma (BUAbI NMpU3M: IpsiMasi, HAKJIOHHAs!, MPaBWIbHAS), TUpaMHUAA
(BUIBI TIMpaMU[), yCe4Y€HHas NUpaMHuia, TPaBUIbHBIE MHOTOTPAaHHUKH (Ky0), HX
JJIEMEHTHI, CBOMCTBAa; yYMETh HAXOAWTh IUJIOMAAM OOKOBOW W TOJHOW MOBEPXHOCTHU
MHOTOTPaHHHUKOB, a TAaK)Ke UX 00BEMBI;
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YMGTB CTpOI/ITI: CCUCHUS MHOFOFpaHHI/IKOB METOAOM cCJi€aa, HapannenLHoro Hepeﬂoca,
BHYTPEHHETO MTPOCKTUPOBAHUS;

BJIJICTh MOHATHUEM TeJa BPAIICHUS: IMIUHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map,
3HATh UX JIEMEHTHI (pasinyc OCHOBaHUS, 00pa3yomias, OCh CHMMETPHH, BBICOTA); YMETh
HaxO0JUTh OOKOBYIO U TIOJIHYIO IIOBEPXHOCTh TEJI BPAIICHUS, a TAKKE UX 00BEMBI;

YMCTL CTpOI/ITL CCUCHUJ TCII BpaH_IeHI/ISI IIJIOCKOCTBIO,

YMCTL pemaTL 3aJa4u Ha KOM6I/IHaI_II/II/I MHOT" OFpaHHI/IKOB n TCI BpaH_[CHI/ISI,
AHAIM3UPOBATh B TMPOCTEHIIMX CIydasX B3aUMHOE paCHOJOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

1/1306pa>1<aTb OCHOBHBIC MHOFOI‘paHHI/IKI/I nu prI‘JIBIC TCJIa, BBIIIOJHATH ‘ICpTC)KI/I 110
YCJIOBHSIM 33]1a4;

yMETh aHAIM3UPOBATh B3aMMHOE PACMOJOKEHHE c]epbl © IUJIOCKOCTH, 3HaTh
orpezieNieHue KacaTeIbHOM TIOCKOCTH K cdepe, GopMynrpoBaTh U J0Ka3bIBATH TEOPEMBI
O CBOMCTBE M IPU3HAKE KACATEIbHOU MIOCKOCTH;

BIIQ/IETh TOHATHEM BEKTOpa B MPOCTPAHCTBE, YMETh HAXOAUTh KOOPAMHATHI BEKTOpa W
BBITIOJIHATH onepaum/l (CJIO)KCHI/ISI, BbIYUTAaHUA, YMHO)KGHI/UI BCKTOpa Ha I-II/ICJIO) Hang
BEKTOpaMHU B KOOPAMHATHOW M BEKTOPHOU (hopMme;

3HaTh OMpENEICHUE CKAISIPHOTO IPOU3BEICHUS BEKTOPOB, €r0 CBOMCTBA; HAXOIUTh
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB Uepe3 UX KOOPIUHATHI;

MIPUMEHSATHh BEKTOPHBIA METO/I IPU PEIICHUH T€OMETPHYCCKUX 3a/1a4;

HAaXOJUTh ypaBHEHHUE IIJIOCKOCTH, PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHUE
MEXy CKPEUIMBAIOUIMMUCS MPSMBIMH, ypaBHEHUE cepbl, 00BEM Mmapaiienenunena u
TeTpa’apa, 3aJJaHHOTO KOOPJIMHATAMH CBOUX BEPIIIHH.
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Conep:xanue yueoHOro npeamera «MaremaTHKa

Aure0pa m Ha4yaJIa MATEMaTHY€CKOI0 aHAJIN3a
10 k1ace

JeiictBuTeqbHbIe uMcaa. Llenble W panmoHanbHble 4ucaa. [[elCTBUTENBHBIE YHCIIA.
beckoneuno yObIBatomias reomerpudeckas nporpeccusi. Apudmernyeckuil KOpeHb HaTypaibHOU
creneHd. CTeneHb € paloHalIbHBIM U IEHCTBUTENIBHBIM MOKa3aTeleM. Pemenue 3aau.

Crenennasi pyukumsi. CteneHHas QpyHkius, e€ cBoiicTBa U rpaduk. BzaumHo obpaTHbie
¢ynkunu. PaBHOCHIBHBIE YpaBHEHHUS M HEpaBEHCTBa. lppamuoHanbHBIE YypaBHEHUS.
HppauroHanbHble HEPABEHCTBA.

IMoka3arenbHass ¢Qyuknus. IlokasarenbHas ¢yHkuus, e€ cBoiicTBa H  Tpaduk.
Iloka3atenbHble  ypaBHeHusa. [lokazarenbHble HepaBeHCTBAa. (CHCTEMBl IOKa3aTENbHBIX
YpaBHEHUU U HEPABEHCTB.

Jlorapudmuueckas ¢ynkuusa. Jlorapupmel. CpoiictBa sorapudmoB. JleciTHUHBIE H
HarypanbHble Jorapudmel. Jlorapupmuueckas  ¢yHkumsa, e€ CcBOHWCTBa H  rpaduk.
Jlorapudmuueckue ypaBHenus. Jlorapubmuueckre HepaBeHCTBA.

Tpuronomerpudeckue popmyabl. Paguannas mepa yria. IIoBopoT TOUkM BOKpYr Hadasia
koopauHatr. OrmnpejeneHne CHUHyca, KOCHHYCa U TaHIeHca YIyla. 3HAKM CHHYCa, KOCHHYCa M
TaHreHca. 3aBUCHUMOCTh MEXJy CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTO M TOIrO e YIJia.
Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC U TaHT'€HC YIJ0B U . DOpPMyIIbI CIIOKEHUS.
CuHyc, KOCUHYC M TaHI€HC JABOHMHOro yria. CHHYC, KOCUHYC U TaHT€HC IOJIOBUHHOTO YIJa.
®opmyinsl mpuBeaeHusa. CyMMa u pa3HOCTh CUHYCOB. CymMMa U pa3HOCTb KOCUHYCOB.

Tpuronomerpuyeckue ypaBHeHUsl. YpaBHEHUE . YpaBHEHue . YpaBHeHHe . Pemenue
TPUTOHOMETPUYECKUX ypaBHEHMH. lIpumepbl pelieHuss NpoCTEUIIMX TPUTOHOMETPUUECKHUX
HEPaBEHCTB.

Hrorosoe nosropenue.

Aure0pa m Ha4YaJIa MATEMAaTHY€CKOI0 AaHAJIN3a
11 kaacc

Tpuronomerpunueckne ¢ynknuu. OOnacTb omnpeneneHuss M MHOXECTBO 3HAUECHUM
TPUTOHOMETPHUUYECKUX (PYHKIUH. YETHOCTH, HEUETHOCTD, NEPUOJUUHOCTD TPUTOHOMETPHUECKUX
¢yuknuii. CpoiictBa ¢yHkuuu u e€ rpaguk. CpoiictBa PpyHkuuu u €€ rpadux. CpoiicTBa
¢ynkuuu u e€ rpagpuk. OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIUH.

IIpousBoaHas u eé reomerpuueckuil cmbicia. I[IpomsBonnas. IIponsBonHas creneHHOU
¢yukuu. [Ipasuna nuddepenupoBanus. [Ipon3BogHbIE HEKOTOPHIX AIEMEHTAPHBIX (YHKIIHI.
I'eomeTpuyeCKnil CMBICI IIPOU3BOJIHOM.

IlpumeHenne NPOU3BOAHON K wuccjaenoBaHuio ¢QyHkuuil. Bo3pacranue u yObiBaHue
¢bynkuuu. OkcTpemyMmbl (yHkiuu. IlpuMeHeHHe NTPOM3BOIHONW K MOCTPOCHHIO TpaduKOB
¢byuknuii. Haubonpiiee 1 HauMeHsblnee 3HadeHUs] GyHKUMU. BeimykiocTs rpaduka GyHKINH,
TOYKH Teperuoa.

HMurerpan. IlepBooOpasznasd. IlpaBuna HaxoxaeHus nepBooOpasHbix. [lnmomaamb
KPUBOJIMHEMHOW Tpaneuud W MHTerpai. BeluncieHne MHTErpanoB. Berumcienue miomanei
buryp c mnomouplo HHTErpanoB. [IprMeHeHue NpPOW3BOAHON W  HWHTErpajlia K pEIICHUIO
IIPAKTUYECKUX 3a7ad.

KomoOunaropuka. IIpasuno npoussenenus. [lepecranoBku. Pazmenienusa. CoueTanust U ux
ceorictBa. bunom Herorona.

JseMeHTHI Teopun BepositHocTeil. CoObrtrsi. KomOunauu coopituii. [IpoTrBOmonoxubie
coObiTus. BepositHocTh  coObiTHst. CriockeHue BeposiTHOCTed. HesaBucumble  COOBITHSL.
YMHOXeHue BepoaTHocTel. CTaTucTUYecKasi BEpOSATHOCTD.

Cratucruka. Crnyuyaiineie BennuuHbl. LleHTpanbHbie TeHaeHnnn. Mepbl pazopoca.

3aK/I04uTeIbHOE NMOBTOPEHHE Kypca ajre0pbl M HAa4aJl MATEMaTHYeCKOI0 aHaJIu3a
NP NOATOTOBKE K HTOTOBOI aTTecTallMy 110 MaTeMaTHKe.
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I'eomeTpus
10 xaacc

Beenenne B npeamer. I[lpenmer crepeomerpun. AKCHOMBI cTepeomeTpuu. Hekortopsie
CJIE/ICTBUS U3 AKCHOM.

IHapanaeJbHOCT, NPAMBIX M ILVIOCKOCTeH. [lapayuienlbHOCTE IPAMBIX, NPSIMOM U
IUIOCKOCTH (MapaJuiesibHbIe MpsiMble B IPOCTPAHCTBE, MPU3HAK MApAJUICIbHOCTH MPSAMBIX B
npoctpanctse). [lapannenbHOCTh NpsAMOM M IUIOCKOCTH. B3anMmHOE pacrionoxeHue NpsMbIX B
npoctpaHcTBe. CKpenBaromuyecs npsMble. YTIIbl C COHANPABIECHHBIMU CTOpOHaMU. B3anmuoe
PacCIoJIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE. YTOJ MEXAY psAMbIMU. [lapaienbHble MII0CKOCTH.

CaolicTBa napamienbHbIX iockocteil. Terparap. Ilapamtenenunesn. [loctpoenue ceueHuit
TeTpaj’apa U NapajliesIenuIeaa.

IlepnieHAUKYISAPHOCTL MNPAMBIX M IUIOCKOCTeH. [lepneHaukyisipHble @psMbIE B
npoctpaHcTee. [lapamnenbHble  npsMble, IEPIEHIUKYISpHbIE K  IUIOCKocTH. [Ipm3nHax
NEePHEHAUKYISIPHOCTH MPSAMOM W IUIOCKOCTH. Teopema O MpsMOM, NEpPHEHAUKYISIPHON
IJIOCKOCTH. PaccTostHue OT TOYKHM 10 INIOCKOCTH. Teopema O TpEX MEepHeHAUKYIsSpax. Yo
MEXAYy NOpsIMOM W IUIOCKOCThIO. JIByrpaHHbI yrois. Ilpu3Hak nepneHAuKYISIPHOCTH JBYX
miockocten. [IpsamoyronpHelil napauienenumnen. TpéXrpanuslid yros. MHOrorpaHHsIil yroJ.

Mmuororpannuku. [lonsitue mHororpanHuka. [Ipusma. ['eomerpuueckoe teno. Teopema
Onnepa. [Ipusma. Ilpoctpancreennas teopema [Tudaropa. [Tupamuna. [IpaBunbsHas nupamuaa.
VYceuénnas nupamuga. [locrpoenune ceuennii nupamuna. Cummerpusi B mpoctpaHcTe. [lonstue
IIPABUJIBHOI'O MHOTOTPAHHUKA. DJIEMEHTbl CAMMETPUH IIPABUIIbHBIX MHOTOTPAHHUKOB.

IToBTOpEHHUE.

I'eomeTpusn
11 kaacc

HOuaunap, xonyc m map. Ilonsatme nmnmeapa. Ilnmomanas NOBEPXHOCTH LMIMHIpA.
[Tonsitue xonyca. [1momane moBepxHOCTH KOHYyca. Yceu€HHb koHyc. Cdepa u map. Bzaumuoe
pacrionio)keHre cgepbl U miaockoctu. KacarenbHas mimockocts k cdepe. Ilnomans coepsr.
B3aumHoe pacnonoxenue cdepsl U npsamoil. Cdepa, BHHcaHHAs B IWIMHIPUUYECKYIO
noBepxHocTh. Cdepa, BHUCaHHAs B KOHMYECKYIO MOBEpXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHocTU. CeueHNsI KOHNYECKOU MOBEPXHOCTH.

O0bém Tea. [Tonstue 00béMa. O6BEM NpsMOyrosbHOT0 napaienenuneaa. O6bEM npsaMoit
npusMbl. O0bEM nmimuHApa. Beruuciaenue o0BEMOB Tenm ¢ momombio uHTErpaia. OO0BEM
HaKJIOHHOM npu3Mbl. O0bEM HakJIOHHOW npu3Mbl. O0bEM nupamuabl. O0BEM KoHyca. OOBEM
nrapa. O0BEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CJI0sI U IIapoBoro cekropa. [lnomans chepsl.

BexTopsl B mnpocrpaHcTBe. [lonsitue Bektopa. PaBeHcTBo BekTopoB.  CliokeHue u
BbIUNTAHUE BEKTOpPOB. (CymMMa HECKOJIBKMX BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHUCIIO.
Kommuianapusie Bektopbl. IlpaBuno mnapamnenenunena. PasnoxkeHue BekTopa MO TpeMm
HEKOMIUIAHAPHBIM BEKTOPaM.

Meroa koopauHat B npocrpancre. JIBuskenusi. [IpsmoyronsHas cucrema KOOpauHaT B
npoctpancTBe. KoopanHaTel Bektopa. CBsA3b MEXAY KOOPINHATAMU BEKTOPOB U KOOPAWHATAMU
touek. [IpocTeiine 3amaunm B KoopAMHAaTax. YpaBHEHHE CQepbl. YTOJ MEXIYy BEKTOPaMHU.
CkansspHOE TPOU3BEJECHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY NPSAMBIMH U IJIOCKOCTSMHU.
VYpaBHeHue miockoctu. LlenTpanbHas cumMerpus. OceBasi CMUMMETpUsL. 3epKaibHasi CHMMETPHS.
[TapannensHsiit nepenoc. [IpeobpazoBanue nog00Hs.

3aki0unTeIbHOC NOBTOPEHHE Kypca TreOMeTPpMH IIPHM IOATOTOBKE K MTOroBOM

aTTeCTAallui 110 MaTeMaTHKeE.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

Ne | I'masa/ Conep:xanue matepuaia | Koa-Bo | Lleau o0yuenust OcHoBHBIC
Il 4acoB HANIPpaBJICHUS
BOCIIUTATEIbHOMN
AESITeJIbHOCTH
AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O
AHAJIN3A, 10 kaace
[ INOBTOPEHMUE. 8
AnreOpanyecKue BbIpaKCHUS. IIpexmeTHBbIC HETH: 15

JIuneliHbIe YpaBHEHHUS U CUCTEMBI
ypaBHEHUN. YucioBble HEPABEHCTBA U
HEPaBEHCTBA IIEPBOM CTEIIEHH C OJHUM
HeusBecTHbIM. JIuHeiHast pyHKUuMA.
KBagparusle kopau. KBagpaTtHeie
ypaBHeHus. KBagpatuunas QyHkus, eé
cBoricTBa. KBajpaTHble HEPABEHCTBA.
CoiicTBa 1 rpaduku QyHKIUH.
[Iporpeccun.

— CHCTeMaTH3alys 3HaHWH Ha OCHOBE O00OOINAIOIIETO
MOBTOPEHUS Kypca areOpbl OCHOBHOM IIKOJIBL;

— IIOBTOpEHHUE MpaBuUi U GopMyn i peodpazoBaHUM
ayreOpandecKux BbIpasKeHUI;

— YCTaHOBIICHHE CBA3EH MEXAYy KOJIMYECTBOM PEIICHUI
CHUCTEMBl JIBYX  JIMHEHHBIX YpaBHEHHH M TOYEK
MepeceueHus] TPSMBIX, 3aJAIOIINXCS YpaBHEHHSIMU
CHCTeMBI (TeoMeTpruYecKast HHTepIpeTarys);

— TIOBTOPEHHE CBOICTB YHCIOBBIX HEPABEHCTB W
CHOCOOOB  pElIEHUWH  HEpaBeHCTB € OJHOU
[IEPEMEHHOI;

— 00001IeHre CBOMCTB (PYHKIIMM B 3aBUCUMOCTH OT
3HaYeHUH TTapaMeTpOB | , TIOCTPOCHUE TPa(UKOB;

— 00o00muieHne CBOWCTB (YHKIMM B 3aBUCHUMOCTU OT
3HaYeHUH mapaMeTpoB M 3HaKa , IOCTPOEHHE
rpaduKoB;

— TIIOBTOPEHHWE  METOAOB  pelIeHHs  KBaJpaTHBIX
ypaBHEHMI U HEPABEHCTB,;

—  aKTyanM3anus 3HaHWH 0 IPOTPECCHUX
(apudmeTnyeckas, reOMETpUUIECKast).
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MeTanpeaMeTHble HeJIu:

YCBOCHHE YHUBEPCAIBHBIX METOJOB OOOOIICHUS W
CHCTeMaTH3alluy 3HaHMI;

OBJIQJICHUE YCTHBIM M MHUCbMEHHBIM MAaTEMAaTUUYECKUM
SI3BIKOM, MNPUMEHUMBIM TMPU HM3YYEHUU MPEIMETOB
€CTECTBEHHO-MAaTEMaTUYECKOT0  I[MKJIA, Ppa3BUTHUE
HCCIIEIOBATEIIbCKUX YMEHUH;

pa3BuUTHE yMEHUN OOOCHOBBIBATH CBOHM BBIBOJBI U
MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKICHUS.
JINYHOCTHBIE HEeJIn:

pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
HaBBIKOB CAMOCTOSTEILHOM ACATEIILHOCTH;
YMEHHE OOBCKTHBHO OIICHHBATh YPOBEHb CBOUX
3HaHUM IO MPEAMETY U BBICTPAMBATh IUIAHBI MO HX
KOPPEKTUPOBKH.

HUHTYUIIUU,

JIEVNCTBUTEJBHBIE YUCJIA

16

2,45

Lenpie w©  palMOHANIbHBIE  YHCTA.
elictBuTenbHble 4uncia. beckoHEUHO
yObIBaroIas reoMeTpuyecKas

nporpeccusi. ApudpmeTnyeckuii KOpeHb
HaTypasbHOM creneHu. CreneHp ¢
palMOHAIBHBIM W JIEHCTBUTEIIBHBIM
[IOKa3aTeseM.

Ilpeomemmnuvie yenu:

pa3BUTHE TMOHATHS JAEUCTBUTENBHOIO 4YHCIA Kak
pe3ynbraTta  BbICTpauUBaHUS  HAYyYHOM  TEOpUU
JNEHUCTBUTENBHBIX 4YHMCEI HAa OCHOBAHMM IOHATHS
IpeJelia YUCIOBON IOCIEJ0BATEIEHOCTH;
(dbopMHUpOBaHUE MOHATUS CTENIEHU C JAEHCTBUTEIBHBIM
IIOKA3aTeJIeM KaK OCHOBBI JUIsl U3Y4YEHHs CTEIICHHOM,
[IOKa3aTeIbHOM, JIorapupMuieckon (yHKIUM;
pa3BUTHE YMEHMH NPHUMEHATH CBOWCTBA CTENEHH C
JEICTBUTENBHBIM 10KA3aTEIEM MPU MOJEIHUPOBAHUU
u U3Y4EeHUU MaTeMaTHYeCKHUX MoJenel,
ONMCHIBAIOLINX IPOLIECCH C TIOMOIIBIO CTENEHH C
JEHCTBUTENbHBIM IT0Ka3aTeNeM;

dbopMHupoBaHHE  yYMEHUH  NPUMEHATH  METOMAbI
JI0Ka3aTeNbCTB U aJITOPUTMbI PELICHUH MPaKTUYECKUX
3a/1a4, ONMPAsCh HAa H3YYECHHBIE TEOPEMBI H
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CICOCTBUA.

Memanpeomemmnule yenu:

Pa3sBUTHUC YMCHI/Iﬁ CaMOCTOATCIIbHO OCYIICCTBIIATD,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACATCIBHOCTL B

rporecce 00001IeHMS, CUCTEMAaTH3aINH u
paciiMpeHusi 3HAaHWM, MOJYYEHHBIX B OCHOBHOM
IIKOJIE;

pa3BUTHE  CIIOCOOHOCTEH K  CaMOCTOSTEIILHOMY
MOMCKY  METOJOB  pEIICHHS  MPAKTUYECKUX U
NpUKIAAHBIX 3ada4, C I[IPUMCHCHHUCM HN3YUCHHBIX
METOJIOB;

(dhopMupOBaHHE YMEHUH SICHO ¥ TOYHO M3JIaraTh CBOIO
TOYKY 3pEHMs] KakK YCTHO, TaK W IHUCHbMEHHO,
IPaMOTHO HOJB3YSCH SI3bIKOM MaTEMaTHKU.

Jluunocmmuowie uenu:

(dhopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HAYKH;

(hopMHpOBaHHE OCHOB CaMOBOCIIMTaHUS B MpoIiecce
BBIMOJIHEHUSI pabOT pPa3HOro YpPOBHS CJIOXHOCTH,

TpeOYIOMUX  OTBETCTBEHHOTO W TBOPYECKOTO
OTHOILIEHUS,

pa3BuTHE CIIOCOOHOCTH U TOTOBHOCTH BECTHU JTUAJIOT C
IpYTUMH  JIIOJbMH B IIPOLIECCE  COBMECTHOM
JESATEIbHOCTH.

CTEIIEHHASA ®YHKIUA

16

6,8,1

Crenennas ¢yHkius, e€ CBOICTBa u
rpaduk. B3zaumMHO oOpaTHbIe QYHKIIMH.

PaBHOCHIIBHBIE ypaBHEHUS 51
HEpPABEHCTBA. HppanumonaibHsie
YpaBHEHUS. Hppanuonanbusie
HEPABCHCTBA.

Ilpeomemnmnvie yenu:

BBEJICHUE TMOHATUS CTENEHHON (QYHKINH; U3yuyeHUEe e€
CBOMCTB  aQHANUTHUYECKUMH U  Tpa@UUecKUMH
METOJIaMU;

M3y4YeHHE MOHATHUSI 0OpaTHOW (yHKIMU; 000OLIeHHE
MOHATHSL OOpaTHOM (YHKIMM C KCIOIb30BAaHUEM
paHee W3YyYEHHBIX 3aBUCHUMOCTEW; (opMupoBaHue
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YMEHUS aHAJUTHUYECKOW 3anucu (yHKLIMHU, 0OpaTHON
JAaHHOM, a TaKkKe YMEHHUs MOCTPOeHHs rpaduka
obpaTtHO# GHyHKIINH;

— BBCJICHHUE OIPEICIICHUM pPAaBHOCWIBHBIX YpPaBHEHUU
(HEepaBeHCTB, CHUCTEM) M YypaBHEHHU (HEPaBEHCTB,
CHCTEM) — CIIeICTBUH;

— BBEJCHHE TOHATHS 00JacTH ONpEACICHUsS yPaBHEHUS
(HEepaBEHCTBA, CUCTEMBI);

— TIpUMEHEHHE NPHU PELICHUU ypaBHEHUH (HEPaBEHCTB,
CHCTEM) CBOMCTB PaBHOCHJIbHBIX ITPe0Opa30BaHuUi;

— o0yueHue MeToJaM peUIeHMs] HppaldOHAIbHBIX
YPaBHEHHUI U HEPABEHCTB.

Memanpeomemmnuwie yenu:

— oOyueHue npueMaM  HMHTEpHpETaluu  SBICHUN
IIPOLIECCOB, IIPOTEKAIOIINX 1o CTEIICHHOU
3aBUCHUMOCTH;

— Ppa3BUTHE YMEHMM CaMOCTOSITEIBHO ONPEACIATh LENIN
JESITeIbHOCTH 10 U3YUYEHHUIO 3JIEMEHTAPHBIX (YHKIUN
U UX NPUMEHEHHIO, HCIOJb30BaTh BCE BO3MOKHBIE
peCypChl AJIs JOCTUKEHUSI IOCTABJICHHBIX LENIEH;

— (opmupoBaHHE CIIOCOOHOCTM M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ~ [OMCKY METOJOB  PEIICHUS
IIPaKTUYECKUX 3a7ay;

— pa3BUTHE KPUTHUYHOCTH MBIIUIEHUS B Ipolecce
OLICHKHM M MHTEpIIpeTaluu HH(OpMAaLIUU, OTy4yaeMon
13 pa3IM4YHbIX UCTOYHHUKOB;

— Ppa3BUTHE YMEHUN B3aUMOJACUCTBUS B MpPOLECCE
MTOMCKA peUIeHHs PoOIIeM.

JIuunocmmuuie yenu:

— (opMupoBaHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

— pa3BUTHE  CTPEMJIEHMM K  CaMOCTOSITEIbHOMU
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TBOp‘ICCKOﬁ 1 OTBETCTBEHHOM JACATCIIBHOCTH,

— pa3BuUTHE  CTPeMJICHMH K  CcaMO00pa3oBaHMIO,
CO3HATENILHOMY OTHOIICHHUIO K  HEMpPEepbIBHOMY
00pa30BaHUIO KaK YCIIOBHUIO YCIIEIIHOM

po¢eCCUOHAIBHON 1 OOIIECTBEHHON JEATEILHOCTH.

IHOKA3ATEJIbHASA ®YHKIUA

12

1,2,4

[Toka3zarenpHas QyHKIMS, €€ CBOWCTBA
u rpaduk. IlokazaTenbHble ypaBHEHHUS.
[TokazarenbHbie HEpPABEHCTBA.
Cucremsbl MOKa3aTeIbHbIX YPaBHEHUN U
HEPABEHCTB.

Ilpeomemmnoie yenu:

— BBCJCHUC IIOHATHUA IMOKa3aTeIIbHOM

byHKIUY;

W3YYCHHE CBOWCTB W  IOCTpocHHWE  rpadmuka

MOKa3aTeIbHON (PYHKIUH,

- o6yquI/Ie PCHICHUIO ITOKAa3aTCIbHBIX ypaBHeHHfI

(HEepaBeHCTB, CUCTEM) aHAJIUTUYECKUMU u
rpaguIecKuMHU CIIocoOaMH.

Memanpeomemmnbwie yenu:

— MOJeNUpOBaHUE SIBIICHUH u MIPOLIECCOB,

MPOTCKAOIIUX I10 3KCHOH€HHI/I2U'[BHOI\/’I 3aBUCHUMOCTH,
c momompbio (GopMyn U TpaduKOB MOKa3aTeIbHOMN

byHKIMH;

— HCCICHOBAHHC PCAJIbHBIX IIPOHCCCOB U HBHCHHﬁ,
MMPOTCKAOIIUX o 3aKOHaM IMoKa3aTeIbHOM

3aBHCHMOCTH, C IIOMOIIBIO CBOMCTB IIOKa3aTEIbHOM
(GyHKIHU.

Jluunocmmuvwie ueinu.

— Ppa3BUTHE aHATUTUYECKUX CIIOCOOHOCTEH M WHTYULIUU
(B xXome HaOJIIOIeHUS 3a

AKCTIOHECHIIMAIbHBIX 3aBUCUMOCTEN );

MMOBEAECHUEM
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—  pa3BUTHE HCCIIeI0BATEIBCKIX YMEHHH,
HEOOXOJMMBIX B OCBOCHHH OYIYIIUX TBOPYECKHX
npodeccuii;

— COBEpIICHCTBOBAaHUE KYJIbTYPbl BBIYUCIUTEIbHBIX U
rpaguYecKux ACHCTBUH.

Jlorapudmuueckrue HepaBeHCTBA.

— TMpUMEHEHUE CBOICTB JIOrapu)mMOB U OCHOBHOTO
norapu(MUUECKOro TOXKIECTBa ISl YIPOIICHUS
JOTapu(PMUYECKUX BBIPAKECHUN BHIYUCICHUSIX

— BBEJCHHE MOHATUH NECATHYHOTO M HATypalbHOTO
norapudma;

— TIpuMeHeHHe QopMyllel Tepexona Jorapupma K
JPYroMy OCHOBAHHIO JUIsl BBIYUCIIEHHUS JIOTapu(pMOB
qucell ¢ JIIOOBIMH OCHOBAaHUSIMU (IIPU HCIIOIb30BaHUU
BBIYHUCITUTENIHON TEXHUKN);

— BBEJCHHME TOHATHS Jorapupmuyeckon QyHKIUH,
U3yuyeHHe CBOWCTB JOrapupMHUUEcKol (GYHKIUU U
noctpoeHue e€ rpaduka;

— o0yueHHe pelieHuto JorapuGMUUYECKUX YypaBHEHUH,

\% JIOTAPUOMHUYECKAS 18 1,25
OYHKIHUA
Jlorapudmer. CpoiicTBa JorapugmoB. Ilpeomemmnoie yenu:
JlecaTHUHbIE U HaTypajbHbIe — BBEJICHHE NOHATHS Jorapuma Yucia;
J0TapU(PMBbl. Jlorapudmmueckas
¢byakus, e€ cBoiictBa U TpaduK. — H3Y4YEHHE CBOICTB JIOTapH(PMOB;
Jlorapudmuueckue YpaBHEHHUSI.
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HEPAaBEHCTB M MX CHUCTEM AHAIUTUYECKHUMHU H
rpadM4ecCKUMU METO/IaMH, HAXOXXACHUIO TOYHBIX WU
npUOIMKEHHBIX 3HAUCHUH KOPHEH ypaBHEHHIA.

Memanpeomemmnbwie yenu:

paciMpeHe BBIYHCIUTEIBHOTO ammapara 3a Cu€T
NpPUMEHEHHUsT ~ CBOMCTB  JiorapudmoB  (3amMeHa
BBIUMCIICHUI MMPOU3BEJICHUS U YAaCTHOTO CTEIICHEH Ha
BBIUMCIICHUS CyMM M Pa3HOCTEH ToKazareneu
cTerneHen);

06y‘-ICHI/I€ MOACIIMPOBAHUIO PCAJIBHBIX IIPOLCCCOB,
MPOTCKAOIKUX IO  3aKOHaM SKCHOHCHIIMAJIBHOM
3aBUCHMMOCTH, U HUCCICAOBAHHUIO CO3daHHBIX MoJieNeH
C IIOMOLIBIO allIiapara J'IOFapI/I(bMI/II)OBaHI/IH;

OCO3HAHHWE B3aMMOCBSI3M MaTEMaTUKHM CO BCEMH
MpeIMETaMU  €CTECTBEHHOTO MW  T'YMaHUTAPHOTO
ITUKJIOB.

Jluunocmmuvwie yenu.

COBEPIICHCTBOBAHUE BBIYUCINUTEIBHON KYJIBTYPBI;

pacmimpeHue CpeaAcTtB U MCETOIAOB Hp606p330BaHHﬁ
CHUMBOJIBHOT'O A3BbIKAa,

pacimMpeHre TpeaCTaBICHUH O B3aMMHO OOpaTHBIX
NEUCTBUIX.

Vi

TPUT'OHOMETPUYECKHUE
POPMYVYJIbI

26

78,5
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Pagnannas mepa yrna. [ToBopoT Touku
BOKpYT Hayaja KOOp/JUHAT.
OmnpeneneHue CHUHyca, KOCHUHYca M
TaHIeHCca  yrla.  3HakKM  CHHYyca,
KOCHHYCa M TaHIeHca. 3aBUCUMOCTh
MEX1Yy  CHHYCOM, KOCHUHYCOM U
TQHI'€HCOM OJIHOTO M TOT0 JK€ YIJa.
Tpuronomerpuyeckue TOKJIECTBA.
CuHyc, KOCUHYC U TaHI'€HC YIJIOB H .
®opmynbl crnoxeHuss. CHHYC, KOCUHYC
U TaHreHc nBouHoro yria. CuHyc,
KOCHUHYC U TaHI€HC IOJOBUHHOIO yIJa.
@®opMyiibl  IPUBEICHUS. Cymma u
pa3zHocTh cuHycoB. Cymma U pa3HOCTb
KOCHHYCOB.

Ilpeomemmnoie yenu:

pa3BUTHE NPEJICTABICHUNA O MaTeMaTHKE KaK 4YacTH
MHPOBOM KYJIBTYpBI, O CIOCO0aX ONUCaHHUS Ha
MaTEeMaTHYeCKOM f3bIKe, B YACTHOCTH B TEpPMHUHAX
TPUTOHOMETPHH, SIBICHUI pEaIbHOTO MHUPA;

(dbopMupoBanue MTOHSTHSIX

TPUTOHOMCTPUMU KaK MATCMATHYCCKUX MOIACIIAX,

IIPEACTABICHUA O

MO3BOJISIIOIIMX  ONMCHIBAaTh IIPOLIECCHI, H3yYaeMble
(U3MKOM, YKOHOMUKON U IPYTUMHU HayKaMH;

ﬂaﬂbHeﬁmee Pa3BUTHEC IIOHATHA JEUCTBUTEIILHOTO
qucia IMoCpeaACTBOM IpeaACTaBICHUA B

TPUTOHOMETPUYECKOH popme;

(dhopMupoBaHHEe yMEHUN OMpPEAeNATh U HCCIEIOBATh
CBOMCTBa CHHYCa, KOCHHYCA, TaHI'€HCAa, KOTaHreHca
JNEUCTBUTENBHOTO YHCJIA, MCHONb3ysd OJHO3HA4YHOE
COOTBETCTBUE MEXAY TOUKAMH YHUCIOBOM HpPsIMON U
TOYKaMU OKPYKHOCTH;

oOydeHue
TOXIACCTB IIpU  BBIYHCIICHHUAX, npeo6pa3013aHI/I$[x

IIPUMEHEHUIO TPUTOHOMETPUYECKUX

TPUTOHOMETPUUECKUX BbIp)XEHUH, pelLeHnn
MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHMH, C

HUCIIOJIB30BAHHUEM A0Ka3aTCIIbHBIX paccyncneHI/H‘/'I.

Memanpeomemnmnule yenu:

Pa3sBUTHC YMCHI/Iﬁ CaMOCTOATCIIBHO ONPCACIIATEL LCIIN
ACATCIIbBHOCTU 1O YCBOCHUIO U ITPUMCHCHHUIO 3HaHUI
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TPUTOHOMCTPUHU KakKk MaTeMaTHU4EeCKOM MOACIN

peaNbHON IEMCTBUTEIIBHOCTH;

(hopMUpOBaHNE HABBIKOB Y4eOHO-HCCIIEI0BATENbCKOM
NESITeIbHOCTH, TOTOBHOCTU K IIOUCKY peIICHUS

IMPAKTUYCCKHUX 3aJ1a4,

pa3BUTHE YMEHUI OpPUEHTUPOBATHCA B PA3IUYHBIX
WUCTOYHHUKAX WH(POPMALUU, KPUTUYECKH OLICHUBATH
MOJIYYeHHYI0 HMH(OpMalNI0, TPUMEHATh €€ B CBOEH
JEeSATEIbHOCTH.

Jluunocmmuowie uenu.

(1)OpMI/IpOBaHI/Ie MHPOBO33pCHUA, COOTBETCTBYIOLICTO
COBpPECMCHHOMY YPOBHIO Ppa3sBUTHA HayKHu n

OO0I1IeCTBEHHOHN MPaKTHKHY;

pa3BUTHE TOTOBHOCTH YYAIIUXCS K CAMOCTOSITEIbHOM
TBOPYECKOU JAEATEIbHOCTH;

(hopMupOBaHHE  HABHIKOB
nporecce  y4eOHOM,

OOIIIECTBEHHON NEATEIILHOCTH.

COTPYJIHUYECTBA B
y4eOHO-UCCIEeI0BATEIbCKOM,

Vil | TPUTOHOMETPUYECKHUE 19
YPABHEHUA
VYpaBHeHue . YpaBHeHUe . YpaBHEHUE . IIpeomemnoie yenu: 2,5
Pemenue TPUTOHOMETPHUECKUX — BBEJCHHE MOHSATHI arcsin a, arccos a, arctg a;
YPaBHEHUM. IIpumepsr peLeHus
MPOCTENIINX TPUTOHOMETPUUYECKUX — BBIBOJ bopmyn KOpHEHN MIPOCTEULINX
HEPABEHCTB. TPUTOHOMETPUUECKUX YpaBHEHHUI;
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o0yueHue PEILLIECHUIO TPUTOHOMETPUUECKUX
YPaBHEHMH,  CBOJAIIMXCS K  aJreOpandecKkum,
PELICHUI0 OJHOPOJHBIX OTHOCHUTEIBHO CHHYCA H
KOCHHYCa YpPaBHECHUH;

o0yueHue PpELIEHNUIO TPUTOHOMETPUUECKUX
YpaBHEHMH METOJaMH 3aMEHbl HEHM3BECTHOTO U
pa3ioKeHus: Ha MHOYKUTEIH;

3HAKOMCTBO C METOJIOM OLIEHKM MHOKECTBA 3HAYCHUU
JEBOM M TMPaBOM 4YacTel TPUTOHOMETPUYECKOIO
YpaBHEHUS;

3HAaKOMCTBO CO crocodamMu PCUICHUA
TPUT'OHOMETPUYCCKHUX HCPABCHCTB.

Memanpeomemmnuvle yenu.

pacIIUpEHUE CPEACTB MOJIEIUPOBAHUS PEATBHBIX
MIPOLIECCOB U SIBJICHUM;

dhopmupoBanue MPUEMOB nepexonaa oT
AHAJIMTUYECKON K rparuecKkoil MoJesn U 00paTHo;

Pa3sBUTHC AJIITOPUTMHUYICCKOT'O n JJOTHYCCKOTO
MBIIIJICHHU A,

COBEPILICHCTBOBAHUE MpUEMOB TOYHBIX u
MPUOIKEHHBIX BBIUMCIICHUH;

3HaAaKOMCTBO C MAaTeMaTH4CCKUM TOJIKOBAaHHUEM
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TIOHATHSA NEpUOANIHOCTH, HMCIOIICTO Ba’>XHOC
MHPOBO33PCHYCCKOC 3HAYCHUC,
— 3HaAKOMCTBO C (1)I/ISI/ILIGCKI/IMI/I SIBJICHUSIMH,

OMKCHIBAEMBIMU C TOMOIIbIO TPUTOHOMETPUUYECKUX
ypaBHEHUH.

Jluunocmmuowie uenu.
— COBCPHICHCTBOBAHHWC HABBIKOB CAMOKOHTPOJIA;

— Ppa3BUTHE BBIUHCIHUTEIBHON M QJITOPUTMHYECKON
KYJbTYpBI;
— pa3BUTHE TBOPYECKOI WHUIHATHBEI,

HUCCICA0BATCIIbCKHUX YMGHHﬁ, CaMOKPHUTUYHOCTH.

VIl | MIOBTOPEHHUE 21 8,4
Pemenue 3amganuii Ha npeoOpazoBaHME Ilpeomemmnvie yenu:
CTEIICHHBIX, HoKa3aTeJIbHBIX, — yMmeTh pemath 3agaHus tuma 1, 5, 9, 10 u 11 u3
norapu(pMUYECKuX u JEMO EI'D (mpodunpHblii ypoBEHB);
TPUTOHOMETPHUUECKUX BBIPAXKECHU.
Pemenne  mpoCTEHIIMX — JMHEHWHBIX, — BJAJETh NpUEMAMM peuleHWs 3ajad Tamna 13 us
KBaJpaTHbIX, MppalnOHANIbHBIX, JEMO EI'D mNOBBIIICHHOTO YpOBHA € OTOOpOM
MOKa3aTeJIbHBIX M JOrapu(pMHUUECKUX KOPHEH H3 3ATAHHOTO IPOMEKYTKA,
ypaBHeHuW.  Pemenue  ypaBHeHUH
MOBBIIIEHHOTO  yYPOBHS  CJIOKHOCTH Memanpedmemnmvie yenu:
(KBAZPaTHBIX, TOKa3aTCIbHBIX, — yYMEHHE CaMOCTOSTENBHO OMNPENENATh LEIU CBOETO
UPPAaLMOHAIIBHBIX, JOrapu(pMUYECKUX
ppat » Jlotap ¢ ) oOyueHusi, CTaBUTb U (OpPMYyIUpOBaTh s celd
c oTOOpoM KOpHEH U3 3aJaHHOIO 56 .
IpOMEKYTKa, Pemenie HOBBIE 3aJauM B y4€0e U  IIO03HABaTEJIbHOU
TPHTOHOMETPHYECKHX ypaBHeHHiA JESTEIbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH

06a30BOr0 W TMOBBILIEHHOTO YpPOBHEH

MO3HABaTEIbLHOMI ACATCIIBHOCTH,;
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CIIO)KHOCTH C€ OTOOpOM KOpHel u3
3aJIaHHOTO  INIpOMEXyTKa.  Pemenue
3a/lad Ha MPOLIEHTHI, YacTH, JOJH, Ha
KOHIICHTPAIIHUIO, CMecH, CILJIaBBI.
Pemienue 3amaHuii Ha BBIYUCICHHUS U
peoOpa3oBaHUs o 3aJlaHHBIM
dhopmynam.

YMEHHE  CaMOCTOSTENBHO  IJIAHUPOBATh  IIyTH
TOCTHKEHUS IIeiei, B TOM 4YHCJE albTepPHATHBHEIE,
OCO3HAaHHO BbIOMpaTh Hambonee 3PPEKTUBHBIC
CrocoObl pemnieHusl YYeOHBIX H  IM03HABATEIBHBIX

3a/1a4;

pa3BUTHE YMEHHMI CaMOCTOSITEIbHO OCYILECTBIATD,
KOHTPOJIUPOBAaTh W KOPPEKTUPOBATh JIEUCTBUS B
rpoiiecce 00001IeHwMs, CUCTEMaTHU3ALINHU u
pacliupeHusl 3HAHUM, TOJYYEHHBIX B OCHOBHOH

HIKOJIE;

¢dbopMupoBaHue yMEHUH CaMOCTOSITENIbHO
OCYILIECTBISITh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH

CBOIO ACATCIIbHOCTD IIPXU BBIITOJIHCHHUH 38.,[[3HPII>1.

Jluunocmmuvle yenu:

(dopMHpOBaHHE OCHOB CaMOBOCIHTAHMs B Mpoliecce
BBITIOJTHEHUS padOT Pa3HOrO YPOBHS CII0KHOCTH;

Pa3sBUTHUEC TBOPYUYCCKUX CHOCO6HOCTCI\/’I,
HaBBIKOB CaMOCTOSATEIbHON AEATEIbHOCTH.

HWHTYUIIUU,

UTOoIro

136
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 11 kaacc

\
|
Ne | I'maa/ Conep:xanmne marepuajia | Koa-o | LHean o0yuenus OcHoBHBIE
1./ 4acoB HaAIIPABJICHU S
L. BOCIIUTATEJIbHOMI
padoThI

| TPUT'OHOMETPUYECKHUE 20

OYHKIINN

OOnacTh oOmpenencHus W MHOXECTBO Ilpeomemmnoie yenu: 2,4

3HAa4YeHUHU TPUT'OHOMETPUICCKHX — BBCICHHC IIOHATUA TpI/IFOHOMeTpPI‘IGCKOﬁ (I)YHKI_[I/II/I;

¢bynkuuid.  YE€rHOCTH,  HEYETHOCTH,

INCPUOAUYIHOCTE TPUTOHOMCTPHYCCKUX

¢bynkuuid. CBolicTBa (QyHKIMH U €€
rpapuk. CpoiicTBa ¢GyHKIMH U €€
rpadpuk. CpoiicTBa (QyHKIMM U €€
rpadux. OO6patHsble

TPUTOHOMETpHYECKHE DYHKLIUU.

dbopMupoBaHHEe  YMEHUH  HaXoguTh  00JacTh
OTIpeIeIIeHUS u MHOKECTBO 3HAYCHUN
TPUTOHOMETPHUCCKUX (PYHKIIHIA,

oOydeHHEe  UCCIEOBAHHIO  TPUTOHOMETPUUYECKUX

¢GyHKIMH Ha YETHOCTh U HEYETHOCTh U HAXOXKIECHUIO
nepuoja QyHKINH;

W3y4yeHue CBOMCTB QyHKumMiA , , , , OOydeHHe
MOCTPOEHHUIO TpadUKOB (YHKUUH U NPUMEHEHUIO
CBOMCTB (DYHKIMII MpH pELIEHUU YpaBHEHHH U

HCPAaBCHCTB.

O3HAaKOMJIEHHE C OOpaTHBIMU TPUTOHOMETPHUYECKUMHU
(GyHKIUSAMU, UX CBOMCTBAMHU U IpadUKaMH.

Memanpeomemmnuvle yenu.

3HAaKOMCTBO C MaTeMaTH4CCKUM TOJIKOBaHHUEM
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TIOHATHSA NepuoOaANIHOCTH, UMCIOIICTO BaXXHOC
MHPOBO33PCHYCCKOC 3HAYCHUC,
— 3HaAKOMCTBO C (1)I/ISI/ILIGCKI/IMI/I SIBJICHUSIMU,

OIKCBHIBAEMBIMU C TOMOIIBIO TPUTOHOMETPUYECCKHUX
GbyHKIHH;

— 3HAaKOMCTBO C  CHUHyCcOMJOW Kak  TIpaduKoM
rapMOHHYECKUX KOJIeOaHUil;
— 3HAKOMCTBO ¢  (opMyinaMu,  IO3BOJIIOLIMMU

HaxoauTb HpI/I6JII/I)KéHHLI€ 3HAa4YCHUA M , C IOMOIIBIO
MHOT'OYJICHOB.

Jluunocmmuowie ueinu.
— PpaClIupCHUC HpeﬂCTaBHeHI/Iﬁ O B3aHMMHO O6paTHI>IX

JICHCTBHAX,

— pa3BUTHE BBIYUCIUTEIBHON, aAITOPUTMHYECKON U

rpadu4ecKoil KyIbTyphl;

— pa3BuUTHE TBOPYECKOI WHUIMATHUBBI,

HCCICI0OBATCIIbCKHUX YMeHHﬁ, CaAMOKPUTUYHOCTH.

T IMPON3BO/HASA U EE 19
TEOMETPUYECKHI CMBICJI
[TponsBoaHAas. [IponsBoHas Ilpeomemmnvie yenu: 3,5,6
CTETIEHHOM G yHKITIH. [IpaBuna — 3aBepmieHue  (HOPMHPOBAHHUS  TPEICTABICHHUS O
muddepennuposanns.  [IponssosHsIe IIpeZeIIe YUCIOBOU MTOCIIEN0BATEIbHOCTH;

HEKOTOPBIX JJIEMEHTAPHBIX (PYHKITUH.
['eomeTpuyeckuit CMbICT TPOU3BOAHOM.

— 3HAKOMCTBO C MOHATHSAMU Ipesaena QyHKIUU B TOUKE
U Ha OECKOHEYHOCTH, M acuUMNTOTaMHu Trpaduka
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(GyHKINH, CO CBOMCTBAMHU IPEeNoB (DyHKITHIA;

dbopMupoBanue rpaUUECKOro MPEICTaBICHHUS O
HETPEPBIBHOCTH (DYHKITHH;

o0y4yeHHE BBISBIECHUIO HENPEPbIBHBIX (QYHKLIUH C
OTIOPOI Ha OMpeesieHIe HENPEPbIBHOCTH (PyHKINH (B
TOUKE; Ha UHTEPBAJIE);

3HAaKOMCTBO C IIOHATHEM HpOHSBOI{HOﬁ Q)YHKHI/II/I B
TOYKEC U €€ (1)I/I3I/IIICCKI/IM CMBICJIOM,

dbopMupoBaHHE HAYaIbHBIX YMCHHA  HAXOJWTH
MPOU3BOJIHBIC DIIEMEHTAPHBIX (YHKIHMHA Ha OCHOBE
ONPEAEIICHUS POU3BOIHOM;

BJIaJIeHUE TpaBWwiIaMu AU(PPepeHIIUPOBAHUS CYMMBI,
NPOU3BEACHUS M  YAaCTHOTO  JBYX  (DYHKIMIA,
BBIHECEHHsI IIOCTOSIHHOTO MHOXHTENS 33 3HakK
MIPOU3BOIHOM;

3HAKOMCTBO ¢ auddepeHupoBaHUEM  CIOKHOU
(GYHKIMM M TPAaBUIOM HAaXOXXIEHUS IPOU3BOIAHOMN
oOpaTHOi GyHKINY;

o0y4eHHe WCTOIB30BaHUI0 (HOPMYIBI MPOU3BOTHOM
CTENeHHON (QYHKIHMH JUIsl JTFOOOTO JACHCTBUTEIHLHOTO
qucna p;

(bOpMI/IpOBaHI/IC YMCHHA HAXOOUThb MNPOU3BOJHBIC
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AJIEMEHTAPHBIX ()YHKIIHA;

3HAKOMCTBO c r€OMETPUUECKUM CMBICJIOM
MIPOU3BOJIHOM, OOYy4YE€HHE COCTABIICHUIO YpPaBHEHUS
KacaTelbHOU K rpaduky GyHKIUU B 33JJaHHON TOYKE.

Memanpeomemnuvle yenu:

HCIIOJIb30BaHUE (DU3UYECKOTO CMBICIA TPOU3BOIHOM
IS onpeaeICHUs CKOpOCTH IBIKECHUSA
MAaTepHAIbHON TOYKHU B IaHHBIM MOMEHT BPEMEHU;

YCTaHOBJICHHE CBsI3U MEXIY 3HAUYCHUEM
MIPOU3BOIHON (PYHKIIMH B JAHHOW TOYKE M TAHT€HCOM
yria KacaTelbHOM, MpoBEeNEHHOW K  rpaduky
(GyHKIIUU B TaHHOM TOUKE;

(dhopMupoBaHue MTOHATHUSA npenaena
MOCJIEZIOBATEBHOCTH  IUIOIIAJEeH TpPaBUIBHBIX -
YTOJIbBHUKOB, BIIMCAHHBIX B OJIUH U TOT K€ KPYT.

Jluunocmmuvwie yenu.

BOCIIUTaHHE MATPUOTHU3MA, TOPAOCTH 32 CBOIO PosnHy
Ha MpUMEpe KU3HU U JESITEeIbHOCTH OTEUYECTBEHHBIX
yuéHbIX — MaTeMaTukoB (Jlo6auesckuit H.1.);

pa3BUTHE aOCTPAKTHOTO MBIIIJICHHS, (OPMUPOBAHUE
MpEeACTaBICHU O  OECKOHEYHO  OOJBIIUX U
OCCKOHEYHO MaJIbIX BEJIMUMHAX;

pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW, WHTYUIIHH,
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HaBBIKOB CaMOCTOSATEIbHOM JACATCIIBHOCTH.

INPUMEHEHUE ITPOU3BOJTHOM
K UCCJIEJOBAHUIO ®YHKIINN

19

5,8

Bo3pacranne u yObiBaHuE (QYHKIUH.
OkerpeMyMbl  GyHkuuu. Ilpumenenue
IIPOU3BOIHOM K MTOCTPOEHUIO IpaUKOB
¢bynkuuii. HanGomnbiee 1 HanMeHbIIee
3HaueHus  QyHkouM.  BeimykiocTh
rpaduka GyHKINHU, TOUKA Teperuoa.

Ilpeomemmnoie yenu:

oOydeHHe TPUMEHEHHUIO JOCTATOYHBIX  YCJIOBHIA
BO3pacTaHWsi ©  YOBIBaHUS JUISI  HAXOXKICHHS
MIPOMEXYTKOB MOHOTOHHOCTH (DYHKIIHH;

3HAKOMCTBO € IOHATUSAMHU TOYEK JKCTpeMyma
(GyHKINU, CTallMOHAPHBIX M KPUTUYECKUX TOYEK, C
HEOOXOJAMMBIMA ¥ JIOCTATOYHBIMH  YCIIOBHSIMHU

JKCTpeMyMa QyHKIIUHY;

o0ydeHue MOUCKY (BBIYMCICHHUIO) TOYEK IKCTpEMyMa
GbyHKIIY;

o0yuyeHue HaXO0XICHHIO HauOO0JIbILIEro u
HAaUMEHBIIETO 3HAue€HUH (QYHKIMM C TOMOILBIO
MIPOU3BOIHOM;

3HAKOMCTBO C IIOHSATHEM BTOPOH IPOU3BOJHOU
GyHKIMU U €€ GU3NIECKUM CMBICIIOM;

MPUMEHEHHE amnmapaTa BTOPOH TPOW3BOIHOW ISt
HaXOXJCHUS WHTEPBAJIOB BBIMYKIOCTH M TOYEK
nepernba QyHKIUY;

(dbopMHpoBaHUE YMEHUSI CTPOUTH I'padUKu (HYyHKIIMIA-
MHOTI'OWIEHOB C TNOMOIIBIO NEPBOM MPOU3BOJHON M
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BTOPOU IPOU3BOHOM.

Memanpeomemmnule yenu:

(dbopMUpOBaHHE TPEICTABICHUNH 00 3KCTpEMaTbHBIX
3aja4ax (3a7ayax Ha ONTUMM3ALUI0) B Hayke,
SKOHOMHUKE, IPOU3BOJICTBE;

06yquI/Ie MCTOJaM pPCIICHUA 3ada4 Ha HAXOXIACHHC
MHOT'OYT'OJIbHUKOB HauOOJIbIIEH iomanu,
BIIMCAHHBIX B OKPYXHOCTb,

oOyueHue METoJiaM pelIeHMs 3a/1a4 Ha HaxOXKICHHE
BBICOTHI KOHYCa HauOoJbIIero 00bEMa, BHUCAHHOTO B
cdepy 3aJaHHOTO panyca;

oOyueHue MeToJaM pelIeHHUs MPUKIAJHBIX 3a1ad,
CBA3aHHBIX C HUCCIICAOBAHUEM XapPaKTCPUCTHUK
MPOIIECCOB, TMPOTEKAMMX B (u3nMke, OHOJIOTHH,
XHUMHU, 9KOHOMHKEC )51 HHTCPIIPETUPOBATH
MOJIyYEHHBIE PE3YJIbTaThI.

Jluunocmmuvwie yenu.

BOCIIMTaHHE MATPUOTHU3MA, TOPAOCTH 32 CBOIO PonHy
Ha MpUMeEpe KU3HU U JESITEeIbHOCTH OTEUYECTBEHHBIX
yuéHbIX — MaTemaTtukoB (UeOsimes [1.J1.);

Pa3BUTHEC AaHAITUTHYCCKUX CIIOCOOHOCTEH 1 HUHTYUII U
B X04€ pCUHICHUA 3a1a4 Ha ONITUMU3AIHIO,

pa3BUTHE BBIYUCIUTEILHOM, aAITOPUTMHYECKON U
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rpaduuecKoi KyJIbTypHlI.

IV | HHTEI'PAJI 14 5,7
[TepBooOpasnas. [IpaBuna HaxoXaCHUSI IIpeomemmnoie yenu:
[1€pBOOOPA3HBIX. [Tnomans — O3HAKOMJIEHHE C  TIOHATHEM  TEPBOOOPA3HOM,

KPUBOJIMHEUHOW Tpamenuyu U UHTErpal.
Beruucnenue uHTerpanos. Beruucnenue
wiomanae  ¢uryp ¢ HOMOILBIO
MHTETPAJIOB. [Ipumenenue
IIPOU3BOJHOM M HHTETpalla K PELIECHUIO
MIPaKTUYECKUX 3aj1au.

oOyueHHE  HAXOXJACHHUIO  IEPBOOOpAa3HOW  JuIs
CTETNIEHHON ¥ TPUTOHOMETPUYECKHUX ()YHKIUI;

O3HAKOMJICHHE C IIOHATHUEM HWHTETPUPOBAHUA U
o0OyueHne NPUMEHEHUIO ITPABUJI UHTETPUPOBAHUS IIPU
HaXO0XJAEHUU IEPBOOOPA3HBIX;

(hbopMuUpOBaHKUE TMOHATHS KPUBOJIMHEHHOW Tpamneiuu,
OIpeICNIEHHOTO
BBEIYHCIIEHUIO  IUIOIIAH

O3HAaKOMIJICHHUC C IIOHATHEM

HHTCIrpalia, O6y‘lCHI/Ie

KPHUBOJIMHEWHOH TPANenyy B IPOCTEHIINX CIydasX.

Memanpeomemmnbwie yenu:

BBISABJICHUC JaHHBbIMH

¢uryp,

JIUHUSAMH, U HaXO0XKJICHUE TIIOMIaeH dTUX Quryp;

OrpaHUYCHHBIX

MPUMEHEHUE MHTETPAJIOB JUIsl BbIBOJA (POPMYJIBI
00bEMa HAKIIOHHOM NMPU3MBI, MIUPaMU/Ibl, KOHYCA;

MPUMEHEHHE WHTETPAIIOB JUISl perieHusl (pU3nuecKux
3aj1a4;

pe€mIiCcHUE 3aJa4 Ha ABMXCHUC C TPUMCHCHHEM
HUHTETPAJIOB.

Jluunocmmuowie uenu.
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pa3BUTHE BBIYUCIUTEIBHON W aNTOPUTMHYECKOM
KYJIbTYPBI;

paciIMpeHre TMPeACTaBICHH O B3aUMHO OOpaTHBIX
JNIEUCTBUAX.

Coyerannss W WX CBoWcTBa. buHOM
HrroTona.

yyclia pa3IUYHbIX COEIUHEHHM (KOMOMHATOPHBIM
IIPaBWJIOM IPOU3BEICHUS);

3HAKOMCTBO C IICPBbBIM BHUJIOM COCMHECHUN —
IICPECTaHOBKAMU

JEMOHCTpALMs MPUMEHEHUs MPABWIA IPOU3BEIACHUS
IpU BBIBOAE (DOPMYNBI 4YMCIA TMEPECTAHOBOK U3 N
JJIEMEHTOB;

BJIaJICHUE MTIOHATUEM Pa3MEILEHUs U3 M 3JIEMEHTOB 110
n. 3Hatb QopMyny AN BBIYMCICHHMS - 4YHUCIA
pa3MelleHnii M3 M 2JEMEHTOB 10 N, YMETh
IIPUMEHATH €€ IPU PELLICHUH 3a1a4;

BIIQJICHUE TIOHSATHEM COYETaHWi 0e3 MOBTOPECHHH W3
m DJJIeMEHTOB Mo n. 3HaHue QOpMYyJIbl IS
BBEIUMCIIEHUS - YHCJIa BCEBO3MOXKHBIX COUECTAaHUMN U3
m DJJIEMEHTOB [0 N, YMEHHWE IPUMEHATH €€ NpPHU
pELIEeHNH 3a/1a4;

yMEHHE pacKaJbpIBaTh CTENEHbh OMHOMA 10 (opMyIie

\% KOMBUHATOPHKA. 12 1,2
[TpaBuno MPOU3BEICHHUS. IIpeomemmnoie yenu:
[lepectanoBKH. Pazmenienus. — OBIIQJICHHE OJIHUM U3 OCHOBHBIX CPEICTB IOJCYeTa
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HprloToHa  mpu  HaxoXIEeHHMM  OMHOMHAIBHBIX
KO3 PHUIHMEHTOB C TOMOIIBIO TpeyroibHuKa [lackans.
[IpuMeHsATh TOMy4YEeHHBIE 3HAHUS TPU PELICHUU

3a/1ad4.

Memanpeomemmnbwie yenu:

— 3HAKOMCTBO C pOXJICHHEM KOMOWHATOPUKU Kak
HayKH, MO3BOJISIONICH aHAIMW3UPOBATh T'OJOBOJIOMKH
Y a3apTHbBIE UTPHI;

— HPHUMCHCHUC KOM6I/IHaTOpHI)IX METOAO0B B CTaTUCTHUKE,

T'€HCTHUKE, JIMHI'BUCTHKE, npu pelICHUN

TPaHCIOPTHBIX 3azad, pu

nexoaupoBanus UpoB, B ”HGOPMATUKE U JIp.

CO3JaHuN u

Jluunocmmuvwie yenu.

— pa3BUTHE AHATUTHYECKUX CrocoOHOCTEM U

HUHTYUIIHUU,

— HWHTCTPUPOBAHUC B JIMYHBIN OITBIT HOBOI\/'I, B TOM YHUCIJIC
CaMOCTOATCIIbHO HOHy‘IGHHOﬁ I/IH(I)OpMaI_II/II/I.

VI IJIEMEHTBI TEOPUHU 12 1,2,6
BEPOSITHOCTEM
CoObituss. KomOuHammu  COOBITHIA. Ilpeomemmnuvie yenu:
ITpoTuBOMOIOKHEIE COOBITHS. — 3HAKOMCTBO C pPa3MYHBIMH BHJAMH COOBITHH,
BepositHocTh  coObiTHs.  CloxeHue KOMOMHAIMSIMUA COOBITHIA;
BeposaTHocTe. HezaBucumble cOOBITHS. — BBEACHHME TIOHATHUS BEPOATHOCTH CcOOBITHS (B
YMHOXCHHE BEPOATHOCTEH. KJIACCHYECKOM IOHNMaHHH) u o0y4eHHe

CratucTrueckas BCPOATHOCTD.

HaXOXJCHUIO BCPOATHOCTU cnyqaﬁHoro COOBITHSL C
O4YCBUIHBIMH 6J'IaI‘0HpI/I$ITCTBy}OH_[I/IMI/I HCXoaaMu,
— 3HAKOMCTBO C TeOpCMOﬁ 0 BCPOATHOCTH CYMMBI IBYX
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HECOBMECTHBIX COOBITMH M €¢ IPHUMCHCHHEM, B
YaCTHOCTHU npu HAXO0XKICHUU BEPOSTHOCTH
IIPOTHUBOIOJI0KHOTO COOBITHS;

— 3HAKOMCTBO C TEOPEMOI O BEPOSITHOCTH CYMMBI ABYX
MIPOU3BOJILHBIX COOBITHI;

— WHTYUTHBHOE BBEJICHUC TIIOHATHS HE3aBHCHMBIX
COOBITHUI;

— o0y4yeHHe HAXOXICHHUIO BEPOSTHOCTU MPOU3BEICHUS
JF000r0  YHWClIa HE3aBHCUMBIX B COBOKYITHOCTH

COOBITHUI;
— 3HAaKOMCTBO ¢ (opmynoit bepuymmm, maromei
BO3MOYXHOCTh HAXOJHTh BEPOATHOCTD

pa3HOOOpPa3HBIX KOMOWHAIUI COOBITUH B CEpUAX
OJIHOTHUIIHBIX OIBITOB, B KaXJOM M3 KOTOPBIX
¢bukcupyemoe coObITHE TUOO MPOUCXOIUT, JIUOO HE
MIPOUCXOIUT.

Memanpeomemmnvle yenu:

— YMEHHE BBIUHUCIATH BEPOSTHOCTH COOBITHH B
pealbHOM KU3HU;

— (dopmupoBaHue MIpEICTaBICHUI 0  MeToJax
00paboTku nHbOpMaIUu.

Jluunocmmuvwle yenu:

— (GopMHUpPOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HayKH;

— BOCIHUTaHUE NMaTPpUOTH3MAa, TOPAOCTH 3a CBOIO Ponuny
Ha OpUMepe >KU3HU U JEATEIbHOCTH OTEUYECTBEHHBIX
yu€HbIX — MaremaTukoB (MapkoB A.A., JlamyHoB
AM., KonmoropoB A.H., Xunuun A.f., 'Henenko
b.B.);

— pa3BUTHE CIIOCOOHOCTH M TOTOBHOCTH BECTH JHAJIOT C
IPYTUMH  JIIOABMH B TIpOllecC€  COBMECTHOM
JIeSTEIbHOCTH.
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Vil

CTATUCTHUKA

10

Cnyyalinple BenuuuHbl. lleHTpanbHbIC
TeHACHIIUU. Mephl pazopoca.

Ilpeomemmnoie yenu:

— (GopMHUpOBaHHWE TIOHATHS CIYYallHOW BEJIMYUHBI,
NMPEACTABICHUSI O  PACIpEACIICHHH  3HAYeHUH
JIMCKPETHOM CIy4ailHOM BEJIMYMHBI B BUJI€ YACTOTHOM
TaOIUIIBL;

— BBEJICHHE TMOHATUS TEHEPAIbHOM COBOKYITHOCTH U
BBIOODKH, JI€MOHCTpPALIUS IPUMEPOB
pENpPEe3eHTaTUBHBIX BBIOOPOK 3HAYEHUH CIydaiHOM
BEJIMYHHBI;

— (QopmMupoBaHHE TPEACTaBICHHA 00  OCHOBHBIX
LEHTPAIbHBIX TCHACHIMIX: MOJE, MEJIMaHe, CpellHee
Y YMEHUS UX HAXOJUTh B yUeOHBIX BHIOOpPKAX;

— o0yyeHue TmpeACTaBIEHUH O  MaTeMaTH4YeCKOM
OKUJAHUA M YMEHHUM BBIYUCIATH MAaTEMaTHYECKOE
OKMJAHUE CIIy4alHOM BEJIMYMHBI C KOHEYHBIM
YHCIOM 3HAUCHUM;

— BBEJICHHME OCHOBHBIX Mep pasz0dpoca 3HAYCHHI
CIIy4aiilHON BENWYHMHBI: pa3MaX, OTKIOHEHHE OT
CpEeAHEero, IUCIepPCHIo.

Memanpeomemmnuvle yenu.

— pacCLIMpEHHE CPEACTB MOJIEIUPOBAHUS PEATBbHBIX
MPOLIECCOB U SIBJICHUI;

2,4
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— 3HAKOMCTBO C IIPHUMCHCHUCM 3HaHUM O CﬂyqaﬁHbIX
BCIMYMHAX B PCIICHHU IMPAKTHUKO-OPHUCHTHPOBAHHBIX
3aaad.

Jluunocmmuoie uenu.

— paciupeHue MpeACTaBICHUI 0 YUCIIOBBIX
MHOXECTBAX;
— Ppa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHHMIO Ha

MPOTSKEHUM BCEM JKM3HHU, KaK YCIOBHIO YCIEHIHOTO
JOCTIDKEHUSI TIOCTABJICHHBIX IeJIei B BBIOpaHHOU
cdepe nesITeIbHOCTH.

Vi

SAKVIIOYUTEJIBHOE
IHOBTOPEHME KYPCA AJITEBPbI
N HAYAJI AHAJIM3A IIPH
IMOJATOTOBKE K HWTOIOBOM
ATTECTAIIMHN 11(0)
MATEMATHUKE

30

2,5,6

Perenne npocTeninx IMHEHHBIX,
KBaJPATHBIX, PAlHOHAJIbHBIX,
MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX
HEpaBeHCTB. PellleHne HepaBeHCTB
MIOBBIIIEHHOT'O YPOBHS CII0KHOCTH
(KBaJpaTHBIX, IOKa3aTEJIbHBIX,
UppaloHAIbHBIX, JOTapU(PMUYECKHX ).
Pemrenne cucreM HepaBeHCTB
MIOBBIIIEHHOT'O YPOBHS CII0KHOCTH
(KBaJpaTHBIX, TOKA3aTEJIbHBIX,
panMoHaNbHBIX, JTOTapU(PMUYECKHX ).
Urenue rpauKoOB 3aBUCUMOCTEH,
MHTepHpeTanus nHpopMaluy,

Ilpeomemmnoie yenu:

— yMeTh pewats 3aaanus tuna: 1, 2, 4,5, 7,9, 10, 11,
12 u3 pemoncrpaumonHoir Bepcuu (JEMO) EID
(mpounbHBIN ypOBEHbD);

— BJIAJIETh NpuU€MaMu pemeHus 3anad tuna 13, 15, 17,
18,19 u3 JJEMO EI'D.

Memanpeomemnuie yenu:
— YMEHHME CaMOCTOATENIBHO OINPEEIATh LEIN CBOETO

oOyueHusi, CTaBUTb U (GOPMYyIUPOBATH MJis ceOs

HOBBIC 3agauun B yqé6e 151 IMO3HaBaTEILHOM
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MIpe/ICTaBJICHHON HA HUX, YMEHUE
Jenath BeIBOJIBI. MIHTEepripeTanus
uH(popMaLnY, IPeCTaBICHHON Ha
JTUarpaMMax U yMEHHE JIeJIaTh BHIBOIBI.
['eomerpuuecknii u PU3NIECKUIA CMBICTT
IIPOU3BOJHOM.

[Ipumenenue MPOU3BOAHOMN K
uccienoBanuio  GyHkuuid. Pemenwue
3aja4y = Ha  JBIWKeHue.  JIBukeHwue
MPOTSHKEHHBIX TeJl. JBHKEHHE 110 BOJIE.
Cpennsis CKOPOCTb. Sagaun Ha
MIPOU3BOIUTENBHOCTh. Pemienue 3amad
Ha Temy: «[loHsiTHE BEPOATHOCTH.
[IpakTrueckue 3amayud Ha BBIYUCICHHUE
BeposaTHocTel. [Ipocreiimue npasuna u
(hOpMYIIbI BBIYUCIICHUS BEPOSITHOCTEI.
Pemlenne 3agady  Ha OpPOLEHTHI C

SKOHOMHUYECKUM COJIEpKAHUEM.
Meronsl pelieHus 3a1a4 c
rapaMeTpamu (aHATUTHYECKUH,
rpadudeckuit). YpaBHeHuUs:
KBaJpaTHEHIE, VMPPALMOHAIIBHEIE,
II0Ka3aTelbHbIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHE.

Hepasencraa: KBaJIpaTHbIE,
ITOKa3aTEIbHBIE, norapudmuyeckue.

Pemenue 3aaa4 Ha OCIHMMOCTB, 3aJa4 C
OEJIOYHUCICHHBIMH HECU3BCCTHBIMU.

ACATCIIbBHOCTH, Pa3BUBATh MOTUBBI U MHTCPCCHL cBOEN
MM03HABATEILHOM JESITEIbHOCTH,

— YMEHHE  CaMOCTOSITENIbHO  IUIAHUPOBaTh  IYTH
JOCTIDKEHUS TeJIeH, B TOM YHCIIE allbTepHATHBHEIC,
OCO3HaHHO BbIOMpaTh Hambojee 3PHEKTUBHBIE
CHOCOOBI pemnieHHus] YYEeOHBIX H  IMO3HABATEIIBHBIX
3ajad;

— pa3BUTHE YMEHUW CaMOCTOSITEIIbHO OCYIIECTBIISTh,
KOHTPOJHMPOBaTh M KOPPEKTUPOBATh JCHCTBUS B
nporecce 000011IeHwMs, CUCTEMAaTH3alNH u
paciivpeHusl 3HAHUW, TMIOJYYEHHBIX B OCHOBHOM
LIKOJIE;

— (dopmupoBaHue yYMEHUH CaMOCTOSITEIILHO
OCYUIECTBJISATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH
CBOIO JIEATEIbHOCTh IIPH BBITOJIHEHUH 3aJaHUN;

Jluunocmmuoie uenu:

- (I)OpMI/IpOBaHI/Ie OCHOB CaMOBOCIHHTAaHHA B HPOLECCC
BBITTOJTHCHU A pa60T pa3HOro ypoBHS CIIOKHOCTH;

— Pa3sBUTHUC TBOPYCCKUX CHOCOGHOCTCﬁ, HWHTYUIIUU,
HaBBIKOB CaMOCTOSATEIbHON AEATCIbHOCTH.

UTOoIro

136

38




I'eomeTpus, 10 kinace

Ne | 'masa/ Conep:xanue matepuaia | Koa-Bo | Lleau o0yuyenust OcHoBHbIE HANIPABJIEHUS
./ YacoB BOCIUTATEIbHOM
I AeATeIbHOCTH
| INOBTOPEHUE. BBEJIEHUE B 10

HNPEAMET

TpeyronbHuKH, KJTaCCU(UKALIUS Ipeomemnvie yenu:

TPEyroJIbHUKOB, 3aMeyaTeIbHbIC JINHUN

u TOYKH B TPEYTOTBHHUKE. — cucTeMaTu3alus  3HaHMM O  TpPeyroJIbHHKax,

PaproOenpeHEli B PaBHOCTOPOHHNH NPUMEHEHHE CBOHCTB MEIOHaH, OMCCEKTPHUC, BBICOT

TPEyrOJIbHUKU uxX CBOMCTBA.

IUISL pEILICHHUS 33/1a4;
OKpyXHOCTB, BITMCAHHAsS B
TPEYroJbHUK, OKPY)KHOCTb, ONHCaHHAs
— BIIQJICHUE MOHITHEM «T€OMETPUYECKOE MECTO TOUECKY,
OKOJIO TPEYTOJIbHHUKA. -
HU 1} .

PaBeHCTBO M MomoOue TPEyroiabHUKOB. yMEHHE PHUBOIHTE TIpHMCPET MeHHE

Cpenusis NHHYS TpeyroJIbHUKA. (GbopMyIMpOBaTH U JA0KA3bIBaTh CBOWCTBA U NMPU3HAKU

[pssMOyToJIbHBIE TPEYTOIbHHUKH. paBHOOEIPEHHOTO U PaBHOCTOPOHHETO

Tpuronomerpuieckue byHKIUHA TPEYTrOJIbHUKOB; 7,8,5

OCTPBIX yTJIOB. [Tnomans

TPEyTOJIbHUKA. — yMEHHE JIOKa3blBaTh, YTO B TPEYTOJbHUK MOYKHO

HeTbIpEXYroNbHUKY,  KiacCHpuKaust BIIMCAaThb E€IUHCTBEHHYIO OKPYXKHOCTb M  OKOJIO

UCTRIPCXYTOJNIPHUKOB,  CBOMCTBA 1 TPEYTONIbHAKA MOKHO  OIHCATh  €IUHCTBEHHYIO

MIPU3HAKH napaJsenorpamma,

MpsIMOYTOJIbHHMKA, KBajpara, pomoda.
Tpaneuus, cpeaHss IUHUS TpalCLUU.
OKpYKHOCTb, BIICAHHAS B
YETBIPEXYTOJILHUK. OKpy»KHOCTB,
ONMMCaHHAasl OKOJIO YETBIPEXYTOJIbHUKA.
DopmyJibl Iomaaeu
YETBIPEXYTOJIbHUKOB.

OKPY>KHOCTB;

— yMmeHue (OpMyIUpOBaTh NPU3HAKM paBEHCTBA U
o100 TPEYTOJIbHUKOB, CBOIMCTBA CpeHEN JIMHUY;

— YMEHHE BBIpaXXaThb CTOPOHBI  MPSAMOYTOJIHHOTO
TPEYroJIbHUKa dYepe3 OJHY W3 JaHHBIX CTOPOH U
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OKpy’XKHOCTb.  YTIJIbI MW OTPE3KH,
CBSI3aHHBIE C OKPY>KHOCTHIO.

[Ipenmer crepeomeTpuu. AKCHOMBI
crepeomerpun. Hekoropsie cineactBus
U3 aKCHOM.

OCTpBIH yIoJI;

YMCHHC BBIBOAUTH q)OpMYHBI I HaXOXACHUA
mIomaau TpEyrojlbHHUKOB,

yMeHue (opMynupoBaTh CBOWCTBA H TPU3HAKU
napajuiefiorpaMma, MpsIMOYTOJIbHHKA, KBajapaTa H
pomba;

YMCHHEC BBIBOIUTH (I)OpMy.]Iy I HaXOXKACHUA AJIMHBI
CpC,Z[HCfI JIMHUHW TPpaICeunu,

yMeHHE (OPMYITUPOBATH YCIOBUS, NTPH KOTOPBIX
OKpPY>KHOCTh MOYKHO BIHMCAaTh B YETBIPEXYTOJBbHUK U
OIMCaTh OKOJIO HETO;

yMEHHE BBIBOJIUTH bopMyIbI romaaen
MpSMOYTOJIbHHKA,  KBaJpara, Mapaijerorpamma,
pomba, Tpamnenuu;

yMeHHE (POpPMYIUpPOBaTh U JI0OKa3bIBATh TEOPEMBI O
BIIMCAHHBIX yIjlaXx, o0 yrje Mexay KacaTelbHOW u
XOpIoi, 00 OTpe3Kax IMepeceKkaomuxcs Xopa, O
KBaJ[paTe KacaTeIbHOW. YMEHHUE BBIBOJUTH (HhOPMYIIbI
JUISL BBIUYMCJIEHMSI YIJIOB MEXIY IBYMS CEKYLIUMH,
MPOBEIEHHBIMU U3 OHON TOUKU;

yMEHHE  TIepEUYHCNIATh  OCHOBHBIE  (UTYpBHl B
mpocTpancTBe  (To4ka,  mpsiMasi,  IJIOCKOCTB),
dbopMynupoBaTh aKCMOMBI 00 WX  B3aUMHOM
pPacIOIOKEHUN M WIUTIOCTPUPOBATH 3TH AKCHOMBI
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IIPUMEPaMU U3 OKPYKAIOILEN CPe/Ibl;

— yMmeHue (GOopMyIHpPOBATh M JIOKA3bIBaTh TEOPEMY O
IJIOCKOCTH, MPOXOJALIEH uepe3 MpsAMYyH0O U He
JIeXKAIlyl0 Ha HEl TOYKYy, U TEOpEeMY O IUIOCKOCTH,
MIPOXOASAIIECH Uepe3 JBE MEPECEKAIOIIMECS MPSIMbIE.

Memanpeomemmnbwie yenu:

— TMOATOTOBKAa K  NPUMEHEHUI0  3HAaHUH 1O
IJITAHUMETPUH, TOJYYCHHBIX B OCHOBHOM IIIKOJIE, K
U3Y4YEHHUIO CTEPEOMETPHH, TPUTOHOMETPUH,
MaTeMaTHUYECKOIo aHalln3a;

— pa3BUTHE YMEHUN CaMOCTOSTEIIBHO OCYUIECTBIIATD,
KOHTPOJIUPOBAaTh M KOPPEKTUPOBATh JIEUCTBUS B
nporecce 000011IeHM S, CHUCTEMAaTH3alNH u
pacliupeHus 3HAHWUM, TOJYYEHHBIX B OCHOBHOH
LIKOJIE;

Jluunocmmuowie ueinu.
— CHCTEMaTu3anusi 3HAHUI o IIaHUMCTPHH,

MIOJIYYEHHBIX B OCHOBHOMW HIKOJIE, ISl 3P PEKTUBHOTO
OCBOCHMS Kypca CTEpEOMETpUM M  YCIEHIIHON
nojarotoBku k EI'D o npoduiibHoi MaTeMaTHKe;

— pa3BUTHE TOTOBHOCTH K C€amMo0oOpa3oBaHUIO Ha
MPOTSKEHUU BCEU KU3HU, KaK YCIOBHIO YCIIEIIHOTO
JOCTHDKCHHSI TIOCTABIICHHBIX IIeJied B BBIOpaHHOU
cdepe IesITeNbHOCTH

— pacHIMpeHHE NPEICTaBICHUH 00 aKCMOMaTHYECKHX
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IIOCTPOCHUSIX TEOMETPUN (HAYUHOH TEOPUH).

MAPAJUJIEJBHOCTSD MPSIMbBIX U
IJIOCKOCTEM

16

1,25

[TapannensHOCTh MOPSAMBIX, OPSMOU H
IUIOCKOCTH (MapaJijiesibHbIE IpsIMBIE B

IIPOCTPAHCTBE, IIPU3HAK
napajjiCJIbHOCTH IMPAMBIX B
IIPOCTPAHCTBE). [TapannenbHocTh
OpsAMOM M INIOCKOCTH. B3aumuHoe
pacroyiokeHue HPSIMBIX B
IIPOCTPAHCTBE. CkpewmuBaronyecs

npsiMble. YIVIBI C COHAIpPaBJICHHBIMH
CTOpOHaMHU. B3anMHOE pacnosioxkeHue
IPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXKIY
npsMbIMU. [lapaiensHele IIOCKOCTH.
CBolicTBa MapaJIeNbHBIX IUIOCKOCTEM.

Terpasap. [Tapamienenumnen.
IlocTtpoenne ceueHuil TeTpadapa W
napajiesienunea.

Ilpeomemmnoie yenu:

q)OpMI/IpOBaHI/Ie MOHATHA MNapaJUICIIbHBIX IIPSAMBIX B

IIpOCTPaHCTBE, J0Ka3aTCJIbCTBO TCOPCMbI (¢}

ImapalyiICJIbHbIX IIPAMBIX;

(dbopmupoBaHue
CIrydasx
IUIOCKOCTH;

MMpEaACTaBICHHUA (0) BO3MOXHBIX

B3aMMHOT'O  PACIIOJIOKCHUA prIMOI\/JI u

JI0Ka3aTEeNIbCTBO YTBEPKACHUM O MapaljieIbHOCTH
MIPSIMOM U TUIOCKOCTH (CBOMCTBA U MPHU3HAK);

(hopMupoBaHue
Clly4asiX B3aMMHOI'O PACIOJOXKEHHUS JBYX NPSMBIX B

MPEIACTABICHUA O  BO3MOYKHBIX

MIPOCTPAHCTBE;

BBCACHHUC TIOHATHA  CKPCIIHMBAIOIINXCH
A0Ka3aTeJIbCTBO TCEOPEMEI, BBIpa)KaI-OH_Ieﬁ IPU3HAK

MIPAMBIX,

CKPEIIMBAIOIINXCS MPSIMBIX, 1 TEOPEMBI O INIOCKOCTH,
MPOXOAAIIEN dYepe3 OJHY W3 CKPEIIMBAIOIINUXCS
MPAMBIX MAPAIIIETBHO APYTOM MPSIMOM;

BBCACHUC
JA0Ka3aTCJIbCTBO

MOHSTHS ~ COHAIPaBJICHHBIX
TEOPEMBI 00

JIy4en,
yriax c
COHAIIPABJICHHBIMUA CTOPOHAMHY,;
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— (opMupoBaHNe MOHATHUS MapajUIeIbHbIX IIOCKOCTEH,
JI0Ka3aTelNbCTBO  YTBEPXKICHUS O IpU3HAKE U
CBOMCTBAX NapajuleIbHBIX MIOCKOCTEN;

— (opMupoBaHHe TpenCTaBICHHH O TETpa’dape u
napajuiefienunesae, JAEMOHCTpaluds Ha YepTekax Hu
MOJIETISIX MX DJIEMEHTOB, M300pakeHue ITuxX (Guryp Ha
PUCYHKAX, WILTIOCTPALMS C UX TOMOMIBIO PA3IUYHBIX
CIly4aeB B3aMMHOIO DACIOJIOXKEHHS TMPSAMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE,  J0KAa3aTeJIbCTBO
YTBEPXKACHUSI O CBOMCTBAX MapajlieienuIea;

— BBCJACHHUC IIOHATUA CCUCHUHA, HOCTpOGHI/Ie CG‘IGHI/IfI
TeTpadapa (Mmapauiesenureia), aHaau3 BO3MOYKHBIX
BHUIOB CEYEHUM, 3HAKOMCTBO C METOAaMH MOCTPOCHUS
CEUCHUM.

Memanpeomemmnuvle yenu.

— YMEHHE DAclo3HaBaTh Ha 4YEPTEKax, MOJEISIX U B
pealbHOM MHpE TeoMeTpuuYecKkue QUrypbl M Tena
(MHOTOIpaHHUKH), NPUMEHSATH MX CBOWCTBAa IIpU
MOJIETUPOBAHUU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

Jluunocmmuowie uenu.
— Pa3BUTHUC IPOCTPAaHCTBCHHOTI'O B006pa)KCHI/I$I n

MBILJIEHUST TIPU HU3YYEHUHM MHOTOTPAaHHUKOB M X
CEUEHUH.

NEPOEHIUKYJISIPHOCTbH
NPSIMBIX U IIJIOCKOCTEHA

18

46
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[lepnenqukynspHbie psIMbIE B
npoctpaHcTBe. [lapaiienbHubie npsmbie,
MEPHIEHIUKYISIPHBIE K IUIOCKOCTH.
[Ipu3Hak nepnesauKyJISpHOCTH IIPAMOMR
U T1uiockoctd. Teopema o TpsSIMOH,
MEPIICHAUKYIISIPHON IUIOCKOCTH.
PaccrossHue OT TOYKM [0 IUIOCKOCTH.
Teopema 0 TpEX NEPHNEHIUKYIAPAX.
Yron Mexay npsMOW U ILIOCKOCTBIO.

JIByrpaHHbII YIOJL [Ipu3naxk
HIEPIECHIUKYJIIPHOCTU IBYX
IIJIOCKOCTEM. [IpssMoyTONBHBIN

napaienenumneq. TpéXrpaHHbId Yrod.
MHororpassslii yrosi.

IIpeomemmnoie yenu:

JI0Ka3aTeIbCTBO TEOPEMBI, BBIPAKAIOLIEH IMPU3HAK
NEPIEHIUKYISIPHOCTA NPSIMOA M IJIOCKOCTH, U
TEOpPEMbl O CYUIECTBOBAHUM U E€JUHCTBEHHOCTH
NpsIMOM, MPOXOJALIEH 4Yepe3 JaHHYH TOYKy U
MEPIEHIUKYJIAPHYIO TaHHOM MJI0OCKOCTH;

peICHUC 3aaa4 Ha BBIYMCIICHHEC W O0Ka3aTCJIbCTBO,
CBJA3aHHLBIX C ICPICHAUKYISAPHOCTHIO HpHMOﬁ n
IIJIOCKOCTH,

BBEJICHUE IOHATHUS NEPIEHANUKYISIPA U HAKJIOHHOM K
IIJIOCKOCTH, INMPOECKLUNN HAKJIOHHOM, PACCTOSHMS: OT
TOYKM JO IUIOCKOCTH, MEXAYy IapauleIbHbBIMU
IJIOCKOCTSIMU, MEXAY NapajuleIbHOW NpsIMOM U
IIJIOCKOCTBIO, MEXAY CKPELIUBAIOIIMMUCS IIPSIMBIMU;

JI0Ka3aTeNIbCTBO TEOPEMBI O TPEX MEPIEHIUKYIIApaxX U
MIpUMEHEHUE €€ MPU PELIeHUH 3a/1a4;

BBEJICHHE TOHATHS OPTOTOHAJIBHOW MPOEKINU TOYKU
(purypsl) Ha INIOCKOCTH;

BBEJCHHE TMOHATHS yrlla MEXAy [psIMOd u
IIJIOCKOCTBIO;

BBEJCHUE  TIOHATUS  JBYTPAHHOTO  yrja, €ro
U3MepeHus, OOBSICHEHHE, UYTO TaKoe Yrol MEXIy

NEPpCCCKAOIINUMUCA IIJIOCKOCTAMU u B KaKHux
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npeaciiax OH U3MEpsACTCA,

(dhopMupoBanue MpeACTaBICHUS o B3aMMHO
MEePIEHIUKYISIPHBIX  TUIOCKOCTSAX, JOKa3aTeIbCTBO
TEOpPEMbl O IMPHU3HAKE TMEPICHIUKYISIPHOCTA JBYX
IUIOCKOCTEH;

ONpENEeICHUE NPSIMOYIOJIBHOIO —IapaJulelIenIe1a,
JI0KA3aTeJIbCTBO YTBEPKACHUN O €r0 CBOMCTBAX;

BBE/ICHHE MOHATHUSA MHOT'OTPAHHOTO yria
(TpéXrpaHHOr0), JI0Ka3aTeIbCTBO YTBEPXKICHUS O
TOM, YTO Ka)IbIi IJIOCKHI Yroj TPEXTPAHHOTO yIJia
MEHBIIE CYMMBI JBYX JPYIHMX IUIOCKUX YIJIOB, H
TEOPEMBI O CYMME€ IUIOCKMX YIJIOB BBIIIYKJIOTO
MHOI'OTPaHHOTO yIJia.

Memanpeomemmnbwie yenu:

YMEHHE paclo3HaBaTh Ha 4YepTeXkax U B pPealbHOM
MUpE  MapajuleJbHblE W TEPHEeHIUKYJISpHbIE
IJIOCKOCTH, CKPEIIMBAIOIINMECS M IEepecEeKarouecs
npsiMble, ONpPEAENATb Yrod MeXIy MpsIMod u
IIJIOCKOCTBIO;

YMEHHE pAaclio3HaBaTh Ha YepTekax, MOJCNAX U B
peaTbHOM MHUpPE TreoMeTpudeckue (urypsl u Tena
(MHOTOTpaHHUKH), TPUMEHATH HX CBOICTBa IpHU
MO/ICIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00IaCTX.

Jluunocmmuowie ueinu.
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Pa3sBUTHUC IIPOCTPAHCTBEHHOI'O B006pa}KeHI/IH u
MBIINIJICHUS IIPU U3YYCHHUH MHOI'OI'PaHHUKOB.

v MHOIT'OT'PAHHUKH 12 5,8
[Tonsstue MHororpannuka. [lpusma. Ilpeomemmnoie yenu: -
I'eomerpuueckoe TEJO. Teopema — BBEJICHHE MOHSTHS MHOTOIPAaHHMKA, €ro 3JEMEHTOB,
Oiinepa. IIpocTpancTBeHHas TeopeMa BBIITYKJIOTO MHOI'OI'PaHHUKA, IIPUMEPBI
[Tudaropa. HI/IpaN.I'I/II[a. [IpaBunbHas MHOTOTPAHHUKOB;
nupamMpja.  YCced€HHas — NHpaMHUJA.

IocTpoeHne CCICHUHN IHPpaMuA. — BBEJCHHUE MOHSTHUS reOMETPUYECKOIO Tena,
UMMeETpusi B mpoctpaHcTBe. [loHsTu .
C c1p pocTpaHctse. 110 c JI0Ka3aTelIbCTBO TEOpeMbl OJiiepa sl BBITYKJIBIX
MPaBUIILHOTO MHOI'OIPaHHUKA.
MHOTOTPaHHUKOB;
DONEeMEHThl CUMMETPUHM TPABUIIBHBIX

MHOI'OI'PaHHHUKOB.

BBEJICHUE IOHATUS MpPU3Mbl (IPSIMOM, HAKJIOHHOM,
IIPaBUIIBHOM ), N300pa’keHHE IPU3MbI Ha PUCYHKE;

ompezieNieHUue TMOHATHS IJIOMAAb MOJHON (OOKOBOW)
MMOBEPXHOCTHU MPU3MBI;

BbIBOJ  (opMynbl  IUIOUIanU

MHOTI'OYyroJibHUKa u

OPTOTOHAJILHOM
MPOEKIUU JI0Ka3aTelIbCTBO

pocTpaHCcTBEHHOU TeopeMsl [Tudaropa;

BBEICHHE IIOHATHI: nupamMmujia, YCGIIéHHa}I nupamuja,
HUX 3JIEMEHTOB,

omnpejeNeHue  IUIOMAgd  TOJHOU (6oxoBoif)

MOBCPXHOCTHU MMUPAMUBI, yCC‘-IéHHOfI MUupamMmuabl;

BBCACHUC IIOHATHUA np aBUJILHOMU nupamMubl,

JI0Ka3aTelbCTBO  YTBEPKACHUH O CBOWCTBaX €€
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OOKOBBIX p&Oep, OOKOBBIX TpaHe U TEOpPEeMbI O
mwionaad  OOKOBOM  NMOBEPXHOCTH  IPAaBUIIBHOU
MIApaMU/IBL,

pellleHHe 3ajlad Ha BBIYMCICHHE M J0Ka3aTeIbCTBO,
CBSI3aHHBIX C MHUpPaMUJAMH, 3a7a4 Ha TOCTPOCHHE
CEUYEHU MUpamMu/I;

OTpe/IeNICHUE TOYCK, CUMMETPUYHBIX OTHOCHTEIHHO
TOYKH  (IpSAMOM,  TUIOCKOCTH), IieHTpa  (ocH,
IJIOCKOCTH) CUMMETPHH (PUTYPHI;

BBCACHHC IIOHATHUSA MHOI'OI'PaHHHKA, IIPABHUJIIBHOI'O
MHOr'orpaHHuvka, 10Ka3aTCJIbCTBO, YTO HC CYIICCTBYCT
MMpaBHUJILHOTO MHOTI'OI'paHHUKA, TpaHAMH KOTOPOIro
SBJISIFIOTCSL TIPABHUJIBHBIC N-YTOJIBHUKWA MpU , BHUJbI
MpaBUJIbHBIX MHOT'OT'PAaHHUKOB Hux OJICMCHTBI
CUMMCTpPUH.

Memanpeomemmnbwie yenu:

JIEMOHCTpalus IMpUMEPOB  (GuUryp, o00OIagarolX
2JIEMEHTaMU CUMMETPUHU B HCKYCCTBE, aApPXUTEKTYpE,
TEXHUKE, IPUPOJIE;

YMEHHE pAaclio3HaBaTh Ha YepTekax, MOJCNAX U B
peaTbHOM MHUpPE TreoMeTpudeckue (urypsl u Tena
(MHOTOTpaHHUKH) TPUMEHATH WX CBOWCTBA IpHU
MO/ICIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 001ACTSX.

Jluunocmmuowie ueinu.
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Pa3sBUTHUC IIPOCTPAHCTBEHHOI'O B006pa}KeHI/IH u

MBIINJICHHUSA ITPU U3YYCHHUHU MHOT'OI'PaHHUKOB,

BOCITMTaHHUE ACTECTHYCCKOU KYJIBTYPHBI IIPU U3YYCHHU
H306pa)KeHHﬁ IIpaBUJIbHBIX MHOT'OI'PAHHHUKOB.

\% INOBTOPEHMUE 12

Pemenue 3anay Ha temsl: «IIpaBuibHas Ilpeomemmnvie uenu: 1,3,5
MUpaMH/Ia, ed AIIEMEHTBDY; —  yMeTh pemiarhb 3a/laHus TUTA 6 u3
«IIpaBuiibHast TpeyrolbHas MUPAMHA, JIEMOHCTPALIMOHHOMN BEPCHUU (IEMO) EID
eé 3JIEMEHTBIY; «IIpaBunpHas (MpoUIBHBIH YPOBEHB);

. b
YETBIPEXYTOJIbHAS (mectuyrobHas)
nupamuia, e€ snemMeHTs»; «lIpuzma u —  yMerTb pemars 3a1aHus THIA ] 3
¢ MeHTH.  llpsamas  mpusma. .
ce  dleMe pAMa pusMa JEMOHCTPAIIMOHHON BEpCUU (IEMO) EI'D
IlpaBuibHass mnpusma.  [IpaBunbHas .

. (mpodunbHBI  YPOBEHb) O MUpaMHIaX, pPU3Max,

TpeyroibHas IPU3MaY;
«[lapaienenunen, €ro  SJEMEHTHL napaiiesenunenax, Kyoe;
[IpssMoyTONBHBIN NapajulesIeuIe . .
Ky6.» — BIAJCThH npuéMamMu perieHus 3a/1a4 Ha

JI0Ka3aTeJIbCTBO U BhIUMciAcHHEe Tuia 14 u3z JJEMO
EI'D> o TtpeyroiapHbIX nupamugax, O NUpPaMHUAAX,
npu3Max, napajiefenumnenax, Kyoe;

BJIaACTH HpI/IéMaMI/I peicHuA 3a1a4 Ha
JTOKa3aTelbCcTBO M BhIuMcieHue tuna 16 uz JJEMO

EI'D.
Memanpeomemnuie yenu:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH CBOEro
oOyueHusi, CTaBUTb U (GOPMYyIUPOBATH MJisd CeOs

HOBBIE 3a7auM B yu€Oe U  IO3HaBaTEIbHOU
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ACATCIIbBHOCTH, Pa3BUBATh MOTUBBI U MHTCPCCHL cBOEN
MM03HABATEILHOM JESITEIbHOCTH,

— YMEHHE  CaMOCTOSITENIbHO  IUIAHUPOBaTh  IYTH
JOCTIDKEHUS TeJIeH, B TOM YHCIIE allbTepHATHBHEIC,
OCO3HAaHHO BbIOMpaTh Haumbonee 3PHEKTUBHBIC
CHOCOOBI pemnieHHus] YYEeOHBIX H  IMO3HABATEIIBHBIX
3ajad;

— pa3BUTHE YMEHUW CaMOCTOSITEIIbHO OCYIIECTBIISTh,
KOHTPOJHMPOBaTh M KOPPEKTUPOBATh JCHCTBUS B
nporecce 000011IeHwMs, CUCTEMAaTH3alNH u
paciivpeHusl 3HAHUW, TMIOJYYEHHBIX B OCHOBHOM
LIKOJIE;

— (dopmupoBaHue yMEHUH CaMOCTOSITEJIbHO
OCYUIECTBJISATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH
CBOIO JIEATEIbHOCTh IIPH BBITOJIHEHUH 3aJaHUN;

Jluunocmmuoie uenu:

- (I)OpMI/IpOBaHI/Ie OCHOB CaMOBOCIHHTAaHHA B HPOLECCC
BBITTOJTHCHU A pa60T pa3HOro ypoBHS CIIOKHOCTH;

— Pa3sBUTHUC TBOPYCCKUX CHOCOGHOCTCﬁ, HWHTYUIIUU,
HaBBIKOB CaMOCTOSATEIbHON AEATEIbHOCTH.

UTOoIro
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I'eomeTpus, 11 kiacc

Ne | 'masa/ Conep:xanue matepuaia | Koa-Bo | Lleau o0yuyenust OcHOBHEBIE HANIPABJICHHSI
./ YaCOB BOCIIHTATEIbHOI
I AeATeTbHOCTH
I HNUJIUHAP, KOHYC U ILIAP. 14
Ilonstue HWJIUHIPA. [Inomannp Ilpeomemmoie yenu:
MOBEPXHOCTH  muimHipa.  [loHsTHE — BBEJCHHE TOHATHS IMJIMHAPHYECKONW ITOBEPXHOCTH,
KOHYCa. IInomane ITOBEPXHOCTH e€ oOpasyroliei U 0CH, H300paKeHNUE IWJIMHIIpa U €T0
Komyca. Vceuénmpiii xomyc. Coepa u CeueHHs IUIOCKOCTBIO, MPOXOAAIIEH uepe3s ocCh,
miap. B3ammuoe pacmonoxenue cheps .
IUIOCKOCTBIO, MIEPIICHIUKYIISIPHON K OCH;
u miockocTr. KacareiabHas INIOCKOCTh K
| b bl. B3aumHu N
cpepe. ILtomans chep 3aHMHOC — ompejieicHHME IUIOMAId OOKOBOH  IMOBEPXHOCTH
pacrioyio)keHue  chepbl M IPSIMOIA.
OWIMHAPA, BBIBOA (OPMYNIBI ISl BBIYHMCICHUS
Cdepa, BnucanHasi B IWINHIPUYECKYIO N 5
nosepxHocts. Ceepa, BhHcaHHas B OOKOBOH U MOJIHOW MOBEPXHOCTH IHIHHIIPA;
KOHMYECKYI0O TIOBepXHOCTh. CedeHus . .
O —— HOBEPXHOCTH. — BBEJCHHE TMOHATHS KOHUYECKOW TOBEPXHOCTH, €&
00pa3yIoIMX, BEPLUIMHBI U OCH, U300pakeHne KOHyca 1,7,8

CeueHust KOHUYECKOM MMOBEPXHOCTH.

1 €ro CCUYCHUA ITIIOCKOCTBIO, HpOXO,Z[HH_ICI\/'I qucpe3 OCb,
IIJIOCKOCTHBIO, HepHeHI[HKYHﬂpHOP’I K OCH;

orpezesieHue MTOHSTHS TIJIOTIATN OOKOBOIA

dbopMynbl IS
BBIUMCIIEHUS] OOKOBOM M TOJHOM IMOBEPXHOCTU

ITOBEPXHOCTHU KOHYCa, BBIBOJ]

KOHYCa.

BBEJICHUE TIOHATUS YCEYEHHOIO KOHYCA, BBIBOJ
dbopmMynbl I BBIYHCICHHS IUIOMIAAN OOKOBOW U

MOJTHOM MTOBEPXHOCTH YCEYEHHOTO KOHYCA;
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onpezaeneHue chepsl U mapa, UX LEHTpa, paauyca,
ameTpa;

UCCIIEOBAaHHE B3aUMHOIO PACIIOJIOKEHUS ChEpsl U
IUIOCKOCTH, J0Ka3aTeIbCTBO TEOPEMBI O CBOMCTBE U
IIPU3HAKE KacaTeIbHON INIOCKOCTH;

BBCJICHHE TMOHATHS «IUiomans chepb», BBIBOI
(hOopMyIIBI ISl BBIYUCIICHUS TUIOMIAN Chephl;

WCCIICIOBAaHNE B3aUMHOTO DPACIONIOKEHHUS Ccepbl U
MPSMOI;

BBEJICHHE  NOHATUSA  cdepbl,  BOMCAaHHOH B
LHMIMHIPUYECKYIO (KOHMUECKYIO) IOBEPXHOCTB;

HCCIIeJOBaHUE BO3MO’KHBIX CEYECHUU
LWIMHAPUYECKON U KOHUYECKOM ITOBEPXHOCTH;

pelieHre 3a7a4 Ha BBIYHMCIECHUE TUIOMAIN OOKOBOW U
MOJTHOM MOBEPXHOCTU HWJIMH/IPA, KOHYCA, YCEUEHHOTO
KOHYCa, cepbl U B3aUMHOTO UX PACTIOJIO0KEHHUS.

Memanpeomemmnuvle yenu.

YMEHHE paclio3HaBaTh HAa 4YEepTEkax, MOACIAX U B
pealbHOM MHpE TeoMeTpuueckue QUrypbl u Tena
BpalleHus, [PUMEHATbL  HUX  CBOWCTBA  IIpU
MO/JICIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSIX;

Jluunocmmuowie uenu:
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pa3BUTHE MPOCTPAHCTBEHHOTO  BOOOpaXKeHUsT U

MBIINUJICHUSA ITPU U3YYCHHUU TCJI BpalliCHUS.

Il | OFBEMBI TEJI 16 4,5

[Tonstue 06béMa. OOBEM Ilpeomemmnoie yenu:

IIPSIMOYTOJIBHOTO ITapajuIeIICUIIe 1a. — BBEACHHE TOHATUA OO0BEMA Tel, (HOPMYITHPOBKA,

O6béM npsimoit pu3mMbl. OOBEM OCHOBHBIC CBOHCTBa OOBEMOB U BBIBOA C WUX

uunuHapa. Beraucnenne o05EMOB Tl ¢ nomouiplo  GopMynsl  00bEMa  MPSAMOYTOJIBHOTO

nomoltieio uaTerpaia. Oopém napajuieIenuIe/a;

HaKJIOHHOU Npu3Mbl. O0bEM — ompenenenne U Gopmyna o0bEMa MPAMON HPUZMBL,

nupamubl. O0bEM KoHyca. O0bEM UWIAHAPA, HAKIOHHOW MPU3MBbI, TUPAMHUJIbI, KOHYCAa,

apa. OOGbEMBI IAPOBOTO CEIMEHTA, YCEYEHHOM MNHUpamMuIbl M  yCEYEHHOIO KOHYyca,

LIAPOBOIO CJIOS U ILIaPOBOT'0 CEKTOPA. pellEHHE 3a/1a4;

Hnomans chepsr. — JIOKa3aTelIbCTBO TEOpeMbl 00 00BEMEe mmapa m ¢ e
MOMOIIBI0  BBIBOA  (OPMYIBl  IUIOMAAN  Cdepsl,
00BEMOB 1IAPOBOIO CErMEHTa M IIAPOBOTO CEKTOpa,
peuieHue 3a1ay.

Memanpeomemmnbwie yenu:

— YMEHHME  MOJEIHMPOBATH  pEAJIbHBIE  CHUTYalUH,
HCCIIEI0BATh MIPOCTPAHCTBEHHBIE MOJIETIH,
WHTEPIPETUPOBATH MOTYUYECHHBIN pPE3yJIbTaT;

— pa3BUTHE CIIOCOOHOCTE K  CaMOCTOSITEIbHOMY
IIOUCKY METOJNOB  pPELICHHUS  MPAKTHYECKUX U
MPUKIAIHBIX 3a7a4, IPUMEHSS] U3YYEHHbIE METO/IbI.

Jluunocmmuvwle yenu:

— pa3BUTHE TPOCTPAHCTBEHHOTO BOOOpak€HUS U
MBIIIJIEHUS IPU U3YYEHUHU TEJI BPALLICHUS.

i BEKTOPBI B IIPOCTPAHCTBE 5] 1,5,8

Ilonsarune BEKTOpA. PaBencrtso
BEKTOpOB. CnoX€HHWE€ W BBIYMTAHUE
BEKTOPOB. Cymma HECKOJIBbKHUX

Ilpeomemnmnuie yenu:

BBCIICHUC IIOHATHUA BCKTODA, €ro
KOJUIMHCAPHBIX U PaBHBIX BEKTOPOB,

JUTAHBI,
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BCKTOPOB. VMHOXEHIE BCKTOpa Ha

gucino.  KomiianapHesle  BEKTOPBI.
IIpaBumno napaJenenunesa.
Pasnoxxenne  Bexropa 10 Tpem

HCKOMILIAHAPHBIM BCKTOpPAM.

— (QopmupoBaHuEe  MpEACTaBICHHM O  JAEHCTBUSIX
CIIO)KEHMSI U BBIUUTAHUS BEKTOPOB, HX CBOMCTB,

BBCACHUC IpaBujia TPCYTrOJbHUKA U ImpaBujia
ImapajjiciaorpaMmma,

— BBCICHHUC onepaum”l CJIOKCHUA HCCKOJIBKUX BCKTOPOB
n YMHOXCHUSA BCKTOpa Ha  4YHCIIO, ImpaBujia
MHOI'OYT'OJIbHHUKA,

— OIpCAcCICHUC KOMILUJIaHApHBIX BCKTOPOB,
J0Ka3aTCJIbCTBO YTBCPIKACHHUA 0 IMPU3HAKC
KOMIIJIAaHAPpHOCTH TpéX BCKTOPOB, IIpaBUJIO
napaJijieJICurIicaa,

— JAO0Ka3aTCJIbCTBO TCOPEMBbI O PaA3JI0KCHUU JIF000T0
BCKTOpa 10 TpéM JaHHBIM  HCKOMIIJIAHAPHBIM

BEKTOpaM, peIICHUE 3aad.

Memanpeomemmnuvle yenu.

— YMEHME NPHUMEHATh BEKTOPHBIA METOJ NPU PEIICHUHU
¢bu3nyeckux 3aaad;

— YMEHHME INPUMEHATH BEKTOPBI, ONEpalMy HAJl HUMH,
X CBOWCTBA IPU MOJEIUPOBAHUU B €CTECTBEHHO-
Hay4YHbIX 00J1aCTAX.

Juunocmnuie yenu:

— paclIMpeHHE TIPEICTaBICHUH O  BO3MOXKHOCTAX
MaTeMaTHYECKUX METOJIOB B Pa3JIMYHbIX 00JIaCTIX.

METO/JA KOOPJIUHAT B
INPOCTPAHCTBE

14

[IpsiMoyronbHas cucteMa KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekToOpa.
CBsi3b MEXIy KOOpAMHATAMU BEKTOPOB
U KoopauHaTtamu Touek. [Ipocreiimme
3alayd B KOOpJMHATaxX. YpaBHEHHUE
chepbl. VYroam MeXIy BEKTOPaMHU.
CkansipHOo€ TPOU3BENIECHHE BEKTOPOB.

Ilpeomemnmnuie yenu:

— BBEJCHHE MPSAMOYTOJIHHOM CHCTEMBI KOOPJIWHAT B
MPOCTPAHCTBE, OIpPEJCICHHEe KOOPAWHAT TOYKHA M
BEKTODA;

— JIOKa3aTeJIbCTBO YTBEPKICHUSI O KOOPIWHATAX CYMMBI
W pa3HOCTH JBYX BEKTOPOB, O KOOpJWHATaX
MIPOM3BEICHUS BEKTOpa Ha YHUCIIO, O KOOPAHMHATAX
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Boruncnenue yrioB Mexay NpsSMbIMH U
IUIOCKOCTSIMU. YPpaBHEHHUE IUIOCKOCTH.
Lentpanbnas  cummerpusa.  OceBas
CUMMETpHs. 3€pKaJibHasi CUMMETPHUSL.
[TapannenbHbIi MEepEeHoC.
[IpeobpazoBanue mopo0wMs.

BEKTOPA;

BBIBOA (OPMYINIBI  JUIsl HAXOXKICHHS KOOpIWUHAT
CepeUHbl OTpPE3Ka, JJIUHBI BEKTOpAa, PACCTOSHHS
MEXIy IBYMs TOUKaMHU;

BBIBOJI ypaBHEHHUs Ccdepbl JaHHOTO paamyca C
LIEHTPOM B JaHHOM TOYKE;

ONpelelIeHUE YIJIa MEeXAy BEKTOpaMH, CKaJsIpHOrO
MIPOU3BEICHUS BEKTOPOB, JI0Ka3aTelIbCTBO
YTBEPKIEHHS O €r0 CBOMCTBAX;

ONpeJIelIeHUE yrila MEXAy JIBYMs IPSIMBIMU U yrja
MEXIy TpSAMOM U IUJIOCKOCTBIO C  IOMOIIBIO
CKAJIIPHOTO ITPOU3BEJCHUS BEKTOPOB;

(dbopMHUpOBaHHE TIOHATHS YPAaBHCHHS IUIOCKOCTH,
MPOXOSAIICH Yepe3 NTaHHYI0 TOUKY NEePHEHANKYISIPHO
JTAHHOMY BEKTOpY;

(dbopMHUpOBaHHE YMCHHI HAXOJIUTh PACCTOSHHE OT
TOYKH JO TJIOCKOCTH;

MIPUMEHEHHUE BEKTOPOB K PEUICHUI0 T€OMETPUUYECKUX
3a/1a4;

dbopmupoBaHre TIpenCTaBieHUs 00 OTOoOpaKeHUH
MPOCTPAHCTBA Ha ce0s, pACCMOTPEHHE CIIydasi, KOTa
0TOOpakeHHe Ha3bIBACTCS ABMKEHHUEM MTPOCTPAHCTBA;
ompeJieJieHue TIOHATUN: IIEHTPaJbHAsT CUMMETPHS,
OoceBasi CHUMMETpPHs, 3€pKaJlbHasi CHMMETpUS |
napajuieNbHbIA epeHoc; 000CHOBaHUE TOTO, YTO ITH
OTOOpaKEHHS TMPOCTPAHCTBA Ha Cce0s  SBISIOTCS
JBUKEHUSMU;

BBEJ/ICHHE MTOHSATHUS [EHTPaTbHOE nojobue
(romoTeTHsN) u npeoOpa3oBaHue noaoous,
paccMoTpeHHe crocoda BBEACHUS MOHSATHS MOJOOHBIX
(uryp B MpoCTpaHCTBE C MOMOIIBIO MTPeoOpa3OBaAHMS
1o100wsI, MpUMEHEHUE BMKECHHUIN U MPeoOpa3oBaHMi
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0100UsI TP PEHICHUH T€OMETPUYECKUX 3a/1a4.

Memanpeomemnule yenu:

— pa3BUTHE YMEHUH HCIOJB30BaTh METOJ KOOPAMHAT
JUIS ~ BBIYUCIIGHHS WM  HaxoXAeHus  o0bEma
napajuleJienunesa U TeTpadzpa, 3aJaHHbIX CBOMMM
KOOpJIUHATaMH;

— (opMupoBaHre yMEHUIl HAXOAWUTh PACCTOSHHUS OT
TOYKM JI0 IUIOCKOCTH M  PAacCTOSHHUSI  MEXIYy
CKPCIIMBAIOIIMMUCA  TPSIMBIMHU,  33JlaHHBIMH B
CUCTEME KOOpPJUHAT;

— Ppa3BUTHE YMEHHIl HCIOJIb30BaTh METOJ KOOPAMHAT B
pElIeHNUY MTPUKIIATHBIX 3a/1a4.

JIuunocmmuuie yenu:

— pa3BUTHE CIOCOOHOCTE K  CaMOCTOSTEIbHOMY
MOMCKY METOJOB  pEHICHHUS  MPAKTHYECKUX U
NPUKJIAJHBIX 3a7ad C [PUMEHEHUEM H3YYEHHbIX
METOJI0B;

— OCO3HaHUE B3aMMOCBSI3M MAaTEMATUKH C JAPYTUMHU
peIMeTaMu €CTECTBEHHO-HAYYHOI'O "
T'YMaHUTapHOTO ITUKJIOB.

SAK/IIOYUTEJIBHOE
IHOBTOPEHHME 'EOMETPUHN
P MMOAI'OTOBKE K
UTOIOBOM ATTECTAILIUH IO
MATEMATHUKE.

18

1,4,5,6

Pemenne 3amau mo teme: «{unuump,
ero ayieMeHThl. [lomanps moBepXHOCTH
mwmHApay; «KoHyc, ero 3JeMeHTHI.
[Inomans  MOBEPXHOCTH  KOHYCay;
«Chepa u map, uUX DIEMEHTHL
[Inomane cheppr u 00bEM mIApay;
«[Inomans  MOBEPXHOCTH  MPHU3MBIL.
O6bEM npu3Mbly; «O0BEM IMIIMHIpPA U

IlIpeomemnoie yenu:

— yMeTh pemars 3axaHusd tuna 3, 6, 8 u3 IEMO EI'D
(mMpoduIbHBIN YPOBEHB);

— BIAJETh npuéMamMu penieHus 3aja4 Ha
JIOKa3aTeJIbCTBO M BBIUMcIeHHe Tuna 14 u 16 u3
JEMO EI'D.

Memanpeomemmnoie yenu:
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KOHyca»; «/3MeHeHne Iomaaun |
o0béMa (GUrypel MpH H3MEHEHHH €&
pa3mepoB»; «l'eoMeTpusl Ha KIET4aTON

Oymarey, «TpeyroapHuK»,
«[TapamnenorpamMmm», «IIpsMOYyroNbHUK,
KBaJpar, poMO», «Tpanenus,

«OKpYKHOCTb U Kpyr», «Brnucannsie u
OIMCAaHHBIE OKPYXKHOCTU.

YMEHHUE CaMOCTOSITEIBHO ONPEACTATh LEIH CBOETO
oOy4eHus, CTaBUTh U (GOPMYIUPOBATH I CeOs
HOBBIE 3amaud B yu€Oe W  TIO3HaBaTEILHOU
JeSITeIbHOCTH, Pa3BUBAaTh MOTUBBI M HHTEPECHI CBOCH
MMO03HABATEIbLHOM JEITEIILHOCTH,

YMEHHUE  CaMOCTOSITEJIbHO  IUIAHUPOBATh  MYTH
JOCTIDKEHUS TeJIeH, B TOM YHCIIE allbTepHATHBHEIC,
OCO3HAaHHO BbIOMpaTh Hambonee APPEeKTUBHBIC
CIOCOOBI pEIICHUs] YYeOHBIX M MO3HABATEIBHBIX
3ajad;

pa3BUTHE YMEHHH CaMOCTOSITEILHO OCYIIECTBISTD,
KOHTPOJIUPOBATh M KOPPEKTHUPOBATh JICHCTBUS B
rporecce 0000mmeHwMS, CUCTEMAaTH3AINH u
paclIMpeHusl 3HAHHWM, IMOJYYCHHBIX B OCHOBHOM
IKOJIE;

(dbopmupoBaHue yYMEHUH CaMOCTOSITEIIbHO
OCYIIECTBISTh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH
CBOIO JICATEIILHOCTD TIPH BBITIOJTHEHUH 3/ I1aHHI;

Jluunocmmuvwle yenu:

(¢hopMHpOBaHHE OCHOB CaMOBOCIIUTaHUS B MpoOIecce
BBITIOTHEHUS pabOT Pa3HOTO YPOBHS CII0KHOCTH;
pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW, WHTYUIIHH,
HAaBBIKOB CAMOCTOSITEIIbHOM J1€ATEIbHOCTH.

HUTOTO
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