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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpamMmMa 1mo MaTeMaTHKe JJIsi CpeIHEro oomero oobpazoBaHus pa3paboTaHa Ha OCHOBE (PyHIAMEHTAILHOTO siipa OOIIero oOpa3oBaHUS U B
cootBeTcTBUM ¢ TpeboBaHusIMU PI'OC K CTPYKTYype U pe3yJbTaTaM OCBOSHHUS OCHOBHBIX 00Pa30BaTEIbHBIX MPOTpaMM cpeaHero obmiero oopa3zoBanus. B Hux
COOJII0/IaeTCsl PEEMCTBEHHOCTD C IIPUMEPHOI paboueil mporpaMMoil OCHOBHOTO 00IIero o0pa3oBaHHsI.

Jlnia peanuzanuu paboueil mporpaMMBbl UCIONIb3YETCSl y4eOHO-METOJUUECKHI KOMITJIEKT, BKIFOYAFOIIIHA:
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Amumos III.A. AnreOpa u Havana aHanu3a. Y4ueonuk s 10-11 kmaccoB oOieoOpazoBarenbHbIX yupexaeHui. M., «[Ipocsemenuey, 2017.
I'eometpus 10-11. YueOnuk s obmieoopazoBarenbHbix yupexaenuii. JI.C. AtanacsH [u ap.]. - M.: [Ipocsemenue, 2014.

Bypmucrpopa T.A. Anrebpa u Hadasia Matemarudeckoro aHaimsa. 10 - 11 kmaccsl. Paboune nmporpaMmmel o01ieo0pa3oBaTebHBIX YUpEeKIeHUH. M.,
«IIpocemienuey, 2018.

Bypmuctposa T.A. I'eometpus. 10 - 11 xnaccel. Paboune nmporpammer 061eoOpa3zoBaTenbHbIX yupexaenuil. M., «[Ipocsemienuey, 2018.

Paboune nporpammer o reomerpun. 7-11 kimaceer CocraBurens: H. @. 'aBpuiosa — M.: Bako, 2011.

[Mlabyuun M. W. u np. AnreOpa u Hadalia MaTeMaTudeckoro ananusa. Jumakrudeckue marepuainsl 10 u 11 kmacesl. M., «IIpocBemenuey, 2017.
TkauéBa M. B. u ap. Anrebpa u Hayasia MareMarnueckoro anaimsa. Temarudeckue Tecthl. 10 u 11 kimaccel. M., «IIpocsemenney, 2017.
Txauésa M. B. u np. Anre6Opa u Hadana MaTeMaTudeckoro anaiamusa. Merogmueckue pekomenaanuu. 10-11 kmaccsl. M., «Ilpocsemenner, 2017.
I'eometpus, 10-11 xnace. CamocTosTenbHbIe U KOHTpoNbHBIE paboThl / A. I1. Epmosa, B. B. 'ono6oponsko. — M.: Unekca, 2016.

3uB b. I'. 'eomerpus: nunaktudeckue marepuainst st 10, 11 kmacca. — M.: Ilpocsemenune, 2014.

Caaxsin C. M. Iloypounsie pazpabotku 10—11 xnacest /C. M. Caaxsin, B. @. Byty3o0B. — M.: [IpocBemenue, 2014.

3uB b. I'. 3agaun no reometpun ans 7—11 xmaccos/ b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M: IIpocBenienne, 2014.

I'mazkoB 0. A. I'eometpusi: pabouas terpaap 1 10 knacca / FO. A. I'maskos, U. U. FOauna, B. @. byry3os. — M.: [Ipocsemenue, 2014.
I'mazkoB 0. A. I'eometpusi: pabovas Tetpaap 1ist 11 xkmacca / HO. A. I'maskos, U. U. FOquna, B. @. Byty3os. — M.: [Ipocsemenue, 2014.
JIntBunenko B. H. T'oroBumcs xk EI'3. 10, 11 knaccel. — M.: IIpocBemienune, 2014.

HpaKTI/I‘-IGCKaSI 3HAYMMOCTh IIKOJBHOI'O KypCa MaTe€MaTUKU O6YCJ'IOBJ'I€H3 TEM, YTO €ro 00BbEKTaMH SBJISIOTCS OTHOIIECHUS )IGI\/'ICTBI/ITCJ'IBHOFO MHpa.

MaremaTuueckas noATroTOBKA H€06XO)II/IMa AJI1 MOHUMAaHUS TPUHIOHUIIOB YCTPOﬁCTB 1 HCIIOJIB30BaHU COBpGMGHHOfI TCXHUKH, BOCIIPUATHA HAYYHBIX H

TEXHUYECKUX TMOHATHM W ujed. Maremartuka SIBISICTCS S3BIKOM HaykKd U TeXHUKH. C €€ MOMOIIBI0 MOJCIHPYIOTCS U WU3Y4YalOTCs SIBJICHUSI U TPOIIECCHI,
MIPOUCXOASAIINE B IPUPOJIE.

Kpr MAaTCMAaTUKHU SABJILACTCSA OOHUM U3 OIIOPHBIX KYpPCOB CTElpIJ.ICﬁ IIKOJIBI: OH 00eCIeYnBaeT HU3YUCHUC APYTUX AUCHUILINH. B MEPBYIO O4YECPCAb 3TO
OTHOCHUTCA K IMPEAMCTaM C€CTCCTBCHHO-HAYYHOI'O IHUKIJIA. Pa3BuTHe J0rd4eCcKOro MbIIIICHUS ydamuxcs 1npyu M3yudCHUN MATCMATHKU CHOCO6CTByeT YCBOCHUTIO
npeaAMETOB T'YMAHUTAPHOI'0 HHKIIA. HpaKTI/I‘-ICCKI/IC YMCHUS W HABBIKM MATCMATHYCCKOI'O XapaKTEpa HCO6XOI[I/IMBI JJIs pr,[[OBOfI u HpO(I)CCCHOHaHBHOﬁ

MOATOTOBKU UHIKOJILHUKOB. [lpu oOydyeHun maTemMaTukud (OPMHUPYIOTCS YMEHHS W HaBBIKM YMCTBEHHOTO TpyJa — IJIAHUPOBAaHUE CBOEH pabOThI, MOMCK

palrOHaJIbHBIX HYTeﬁ €€ BBIINIOJIHCHU A, KPUTHYCCKAas OLICHKA pE3yJIbTaTOB. B mponecce 06yquI/m IOKOJBHUKH JOJKHBI HAYYHUTECA U3J1araTb CBOU MBICJIN SICHO

W UCUCPIIBIBAIOIIC, TAKOHUYHO U €MKO, HpI/IO6peCTI/I HAaBBIKHW Y€TKOI'0, AKKYPAaTHOT'O U T'PaMOTHOI'O BBIITOJTHCHHUA MAaTEMATUICCKUX 3ammcei.

B cootBerctBum ¢ npunstoit Konctutyuumei pa3BuTusi MareMaTuueckoro obpaszoBanus B Poccuiickoit denepannn maremaTHyeckoe oOpa3oBaHHE
JOJDKHO pelaTh CIEAYIOLUE KIF0UEBbIE 3a0aUu:



— TPEIOCTaBIAThH KaXKIOMY 00yJaromeMycsi BO3MOKHOCTh IOCTHXKEHUSI YPOBHSI MATEMAaTUYECKUX 3HAHUM, HEOOXOIMUMBIX JIJIS NadbHEHIIeH yCrenrHou
’KH3HH B OOILIECTBE;

— o0ecrnednTh HEOOXOIMMOE CTpaHE YUCIIO BBITYCKHHKOB, MaTeMaTHYeCKas MOJrOTOBKA KOTOPBIX JOCTATOYHA JUISl MPOIBIIKEHHUS 0Opa3oBaHUs B
Pa3IMYHBIX HAMPABJICHUSAX M JJIS IPAKTHYECKOHN JEATEIHbHOCTH, BKIIOUYAs MPEIOJIaBaHus MaTeMaTUKU, MAaTeMAaTHYECKUE UCCIICIOBaHMs, paboTy B
cdepe HHGOPMAITMOHHBIX TEXHOJIOTUH H JP.;

— B OCHOBHOM OOIIIEM U CpelHEM 00mIeM 00pa30BaHUM HEOOXOAUMO MPEAYCMOTPETh IMOATOTOBKY O0YYArOIIUXCS B COOTBETCTBHH C UX 3alIPOCAMHU K
YPOBHIO MTOJITOTOBKH B c(hepe MaTeMaTHIeCKOro 00pa3oBaHusl.

COOTBETCTBEHHO BBIACISIOTCS TPU HANpaBJICHUS TpPeOOBaHWUM K pPE3ylbTaT MaTEeMAaTHYECKOTO O00pa30BaHU:IPAKTUKO—OPUEHTHPOBAHHOE

MaTeMaTHueckoe oOpa3zoBaHWe (MaTeMaTuKa HJsl KU3HU), MaTeMaThKa /IS KCIOJIb30BaHHUS B Tpodeccuu, HE CBA3aHHOW C MaTEeMaTHKOH, TBOPYECKOE
HarpaBJIeHUE, Ha KOTOPOE HALIEIEeHbI T€ 00yYaroIuecs, KOTOpPbIE INIAHUPYIOT 3aHUMATHCS TBOPUECKOM U UCCIIE0BATENBCKOM paboToil B 00J1aCTH MaTeMaTHKH,
(U3HUKY, SKOHOMHKH M IPYTHX 001aCTAX.

B coorBercTtBun ¢ 3akoHoM «O0 oOpasoBanumu B Poccuiickoit ®denepanum» (cT. 12 1. 7 opraHu3anuu, OCYIIECTBIISIONIME 00pa3oBaTEIbHYIO

JeSTeIbHOCTh, PEATU3YIOT 3T TpeOOBaHMs B 00pa30BaTEILHOM IPOIIECCE C YYETOM NMPUMEPHOW OCHOBHOI 00pa3oBaTEbHOI MPOrpaMMbl KaK Ha OCHOBE
yueOHO-METOJMUECKUX KOMILJICKTOB COOTBETCTBYIOIIECTO YpOBHS, BXoasmux B denepanbubiii nepeuesb MOuH P®, Tak u ¢ BO3MOXXHBIM HCIIOJIb30BaHUEM
MHBIX UCTOYHUKOB YueOHOI nHopmanuu (yueOHO-METOJUUECKHe oco0usi, 00pa3oBaTeIbHbIe TOPTANIBI U CANUTHI U JP.).
B cooTBercTBUU ¢ TpeOOBaHUSMH B MPOTrpamMMe BBIJCIICHBI JIBA YPOBHs: 0a30BbId M NMPOQWIbHBINA. J[aHHAs MporpaMma IMOJIHOCTBIO OTpaKaeT 0a30BbIA U
poUITBHBIA YPOBEHBb TOJTIOTOBKM IIKOJBLHUKOB IO pasnenaM mnporpammbl. OHa KOHKPETHU3HPYET COJEpKaHHWe TeM 00pa30BaTeIbHOrO CTaHAapTa M JaeT
MIPUMEPHOE pacIpe/ielieHHue yIeOHbIX YacOB MO pa3jeiiaM Kypca, TJIABHOH IEeTbI0 KOTOPOTO SIBISIETCS Pa3BUTHE PEOCHKA KaK KOMITETEHTHOW JIMYHOCTH ITyTEM
BKJIFOUCHUSI €r0 B Pa3jMYHbBIC BUJBI IICHHOCTHON YEIOBEYSCKOUW IEATCIBHOCTH: y4eOa, MO3HaHWE, KOMMYHUKAIUs, MPOPEeCCHOHATBHO-TPYIOBOH BBIOOD,
JUYHOCTHOE CaMOpa3BUTHE, IICHHOCTHBIC OPUEHTAIIHH.

OBIIASA XAPAKTEPUCTHUKA KYPCA B 10-11 KNTACCAX

MaremaTtrueckoe 00pa3oBaHUE B CPETHEH LIKOJIE CKIIQABIBACTCS U3 CIEAYIOUIMX COAEPIKATEIbHBIX KOMIIOHEHTOB (TOYHbIE HA3BaHUS
OJIOKOB): anzefpa; HAYANA AHANUZA; 2E0MEMPUL; ITEMEHINbL KOMOUHAMOPUKU, MEOPUU 6ePOAMHOCHEll, CHAMUCMUKU U 102uKu. B cBOEH COBOKYITHOCTH
OHU OTPaXKaroT OOTraThIil OMBIT 00yUYEeHUSI MaTeMaTHKe B Hallleil cTpaHe, yUUTHIBAIOT COBPEMEHHBIE TeHIEHIIMM 0T€YECTBEHHOM U 3apyOeKHON MIKOJIBI U
MO3BOJISIFOT PEaIN30BaTh TOCTABJIEHHBIE MEPE]] IKOJIbHBIM 00pa30BaHUEM IIeJIM Ha MH(POPMAIIMIOHHO EMKOM U MPAaKTUYECKH 3HAYMMOM MaTepuaie. ITU
cojiep KaTesIbHble KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTSHKEHUU BCEX JIET 00YUYeHHUs], ECTECTBEHHBIM 00pa3oM NeperuieTaroTcs U B3auMOJICHCTBYIOT B yUEOHBIX
Kypcax. {15 npoayKTUBHOM 1€ATEeIbHOCTH B COBPEMEHHOM MUpPE TpeOyeTcsl TOCTaTOUYHO MpOYHas MaTeMaThuyeckas MmoaArotoska. KaxxaoMmy uenoBeky B
CBOEH JKU3HU MPUXOAUTCS BBIIOJIHATH CI0KHBIE PACUYEThI, BIaJIeTh MPAKTHYECKUMH MAaTEMaTHYECKUMU IPHEMaMHU.

Anrebpa 1 Hauana aHaJM3a — OJJUH U3 BAKHEWIINX KOMIIOHEHTOB MaTeMAaTHYECKOT0 00pa30BaHUs, HEOOXOIUMBIH JIJIsl IPHOOPETEHNST KOHKPETHBIX
3HAHUU U MPAKTUYECKU 3HAYMMbIX YMEHUH, POPMUPOBAHUS S3bIKA ONMHUCAHUS O0BEKTOB OKPYKAIOIIET0 MUPA, ISl pA3BUTHS TPOCTPAHCTBEHHOTO
BOOOpaXEeHUs, MHTYULIMU, MAaTEMAaTHUYECKOM KyJIbTypbl yUaIIUXCS.

Aﬂzeﬁpa U Haua1a mamemamuueCcKo2o anaiuza HallcjicHa Ha q)OpMI/IpOBaHI/Ie MaTEMATUYCCKOrO aIrmapara JJisd peuICHuA 3aaa4 U3 MaTEMaTuKU,
CMCIKHBIX TPECIAMCTOB, Oprxcanmeﬁ PCAIIBHOCTH. SI3BIK anre6pLI NOAYCPKUBACT 3HAUCHUEC MATCMATUKH KaK A3bIKa IJIA ITIOCTPOCHUA MATCMATHYCCKUX Moneneﬁ,



MIPOLIECCOB U BJICHUH peanbHOro Mupa. OQHON U3 OCHOBHBIX 33]a4 U3YUYEeHHUsI alnreOphl SBJISETCS pa3BUTHE AITOPUTMUUYECKOTO MBIIIJICHHSI, HEOOX0AUMOTrO, B
YaCTHOCTH, JUII OCBOCHHS Kypca HH(POPMATUKH; OBJIa/ICHHE HaBBIKAMU JICYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanue cuMBoIn4eckux (popM BHOCUT CBOU
crenu(pUUecKuiil BKJIaJ B pa3BUTHE BOOOpPaKEHUs, CHOCOOHOCTEH K MaTeMaTnyeckoMy TBopUecTBY. Jpyroii BaxkHOM 3a1aueil u3yueHus anreOpsbl sBISETCS
MOJTyYeHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUH 0 (PYHKIMAX KaK BayKHEUIIeH MaTeMaTHYECKOW MOJIENU /IJIsl ONMCAHUS M UCCIIEAOBAaHMS pa3HOOOpa3HbIX
MIPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUATIbHBIX, IEPUOJUUECKUX U JIP.), A1 (POPMUPOBAHUS Y YUAIIUXCS MPEACTABICHUN O pOJIn
MaTeMaTHKHU B Pa3BUTHH LUBWIN3ALMHU U KyJIbTYphl. M3ydeHue anreOpbl 1 Hauall aHaJIM3a BHOCUT BKJIAJ] B Pa3BUTHE JOIMYECKOTO MBIIIJICHHS, CIOCOOCTBYET
ACTETUYECKOMY BOCIIUTAHMIO YEIOBEKa, TOHUMAHHUIO KPACOTHI U U3AIECTBA MAaTEMAaTHUYECKUX PACCYKJIEHUH, BOCIIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHHIO
uaeu cumMmerpun. Kpome Toro, 0CHOBHOI 3a1aueii Kypca anreOpsl M Hayajl aHaIu3a SABISETCS HE00X0AUMOCTh 00ECTIEYUTh IPOYHOE U CO3HATEIBHOE
OBJIQJICHHE YYaLTUMUCS CUCTEMOI MaTeMaTHYeCKUX 3HAHUN U YMEHUN, HEOOXOAUMBIX B IOBCEAHEBHOM )KM3HU B COBPEMEHHOM OOILECTBE, TOCTATOUYHBIX IS
M3YyYEHUS] CMEXHBIX JUCHUIUTUH U IPOIOJDKEHUS 00pa30BaHMUsL.

dnemenmol 102uKU, KOMOUHAMOPUKU, CMAMUCIMUKU U MEOPUU 6ePOAMHOCHENl CTAHOBATCS 00s13aTeIbHBIM KOMIIOHEHTOM ILIKOJIBHOTO 00pa3oBaHus,
YCHIIMBAIOIINM €T0 MPHUKIIAJTHOE U IPAKTUIECKOe 3HaUeHHE. DTOT MaTepra HeoOXoauM, IPexkIe Bcero, st popMupoBaHus (pyHKIIMOHAIBHOW IPaMOTHOCTH —
YMEHUH BOCOPUHUMATh U aHAIU3UPOBATH MHPOPMALUIO, IPEICTABICHHYIO B Pa3JIMYHBIX (OPMaxX, IOHUMATh BEPOATHOCTHBIN XapaKTep MHOTUX PEasbHbIX
3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEHIINE BEPOATHOCTHBIE pacueThl. M3yueHre oCHOB KOMOMHATOPUKHU MO3BOJIUT yYallleMyCsl OCYILECTBIISITh pACCMOTPEHHE
CcllyyaeB, repedop U MOJICUET YUCIIa BApUAHTOB, B TOM YKCJIE B IPOCTEUIINX MPUKIAIHbIX 3a1a4ax. [Ipy u3yueHun CTaTUCTUKU U TEOPUU BEPOATHOCTEH
o0oramaroTcs MPeCTaBICHUS O COBPEMEHHON KapTHHE MUPa U METOJIaX €ro UCCIeI0BaHus, OPMHUPYETCS TOHUMAHUE POJIM CTATUCTUKU KaK UCTOYHUKA
COLIMAJILHO 3HAYMMOI HH(OpPMALMK U 3aKJIaJbIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBILIUIEHUS, TaK KaK JJIs IPOJLYKTUBHOH J1€STEIbHOCTH B COBPEMEHHOM MHUpE
TpeOyeTcs TOCTaTOYHO MPOYHasi MaTeMaThyecKast MOArOTOBKaA.

T'eomempusn — onyvH N3 BOXXHEHIINX KOMIIOHEHTOB MaTEMaTUYECKOTO 00pa30BaHMsl, HEOOXOAUMBIN JIJIsl MPHOOPETEHUST KOHKPETHBIX 3HAHUH O
IIPOCTPAHCTBE M MPAKTHUECKH 3HAUUMBIX YMEHUH, (OpMUPOBaHUS SA3bIKa ONMUCAHU 00BEKTOB OKPY’KAOLIET0 MUPA, /ISl pa3BUTHS IPOCTPAHCTBEHHOTO
BOOOpa)KE€HUSI U UHTYUIIMH, MaTEMaTHUYECKON KyJIbTypbl ydyamuxcs. M3yueHne reoMeTpiui BHOCUT BKJIaJ B pa3BUTHE JOTMYECKOT0 MbllluIeHUs. V3yduenue
IpeaMeTa pa3BUBaeT BOOOpakeHUe, IPOCTPAHCTBEHHbBIE MPEICTaBIEHUH CIIOCOOCTBYET A)CTETUYECKOMY BOCIIUTAHUIO YellOBEKa, TOHUMAaHHIO KPAacOThl U
U3SIECTBA MATEMATUYECKUX PACCYXKACHUM, BOCIPUATUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO Hien cuMMeTpuu. KpoMme Toro, ocHOBHOM 3a1ayeil kypca
T€OMETPHH SABISETCS HEOOXO0AMMOCTh 00ECTIEUUTh POYHOE U CO3HATENIHHOE OBJIaICHHE YUAIIUMUCS CUCTEMON MaTeMaTHYECKUX 3HAaHUM U YMEHHH,
HEO0OXOUMBIX B TIOBCETHEBHOM KU3HU B COBPEMEHHOM OOILIECTBE, IOCTATOUYHBIX JUIsl U3YUEHHS] CMEXKHBIX JUCLUUIUIMH U MPOAOoLKeHHs oopazoBanusi.Kypc B
10-11 xnacce HampaBiieH Ha CHCTEMaTUYeCKOe U3yYeHHe CBOMCTB N'€OMETPUYECKUX Tell B IPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTaBICHUN
yYalUXcs, OCBOEHNE CIIOCOO0B BBIUMCIEHUSI MPAKTUYECKU BAXKHBIX FT€OMETPUUECKUX BEJIMYUH U JJabHENIee pa3BUTHE JJOTHYECKOTO MBIILUICHHS YUaIIuXCsl.

Takum o6pa30M, B XOJI€ OCBOCHUA COACPIKAHUSA KypCa yHAIIUCCA MOJIYIAOT BO3MOKHOCTh!:
- Pa3BUTL MPEACTABJIICHUA O YUCIIC U POJIA BBIYHCIICHUH B YEJIOBEUECKOM IIPAaKTUKCE,

- CCbOpMI/IpOBaTI) MPAKTUYCCKUEC HABBIKU BBIMTOJIHCHUS YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIBHBIX BBIHHCHCHHﬁ, Pa3BUTH BBIYUCIIUTEIIBHYIO KYJIBTYPY,OBJIaACTb
CUMBOJIMYCCKHUM S3bIKOM anre6pLI, BBIpa60TaTB Q)OpMaHLHO-OHepaTI/IBHBIC aJir e6pa1/1qec1<ne YMCHUA 1 HAYYUTHCA IIPUMCHSATD UX K PCHICHUTIO MATCMATHYCCKUX
N HEMATEMATHYCCKHUX 3aJay,

- U3YYUTh CBOMCTBA U rpaMKU JIEMEHTapHbBIX (PYHKUINN, HAYYUTHCS UCIIOJIb30BaTh (DYHKIMOHATBHO-TpapuUecKue MpeICTaBICHUS JIs ONMCAaHUs U aHaIn3a
peanbHBIX 3aBUCUMOCTEM;



- MIOJIYUUTHh NPCACTABJICHUA O CTATUCTUUCCKUX 3aKOHOMCPHOCTAX B PEAJIbHOM MHUPE U O pa3INdHBIX crocodax ux HU3Yy4YCHUA, 00 0COOCHHOCTAX BBIBOJOB U
IMPOTrHO30B, HOCAIIIHUX BCpOSITHOCTHBIﬁ XapaKkTep,

- Pa3BUTb JOTMUECKOE MBILIUIEHHE U Pe4b — YMEHUS JIOTHYECKH 0OOCHOBBIBATh CYKJI€HHsI, IPOBOIUTH HECIIOKHBIE CUCTEMaTU3alluu, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOI30BaTh PA3IMYHBIC 3K MATEMAaTHKH (CIOBECHBIN, CHMBOJIUYECKUH, rpadyudecKuil) sl WIUTIOCTPALlUH, HHTEPIPETAINH,
apryMeHTallly U JOKa3aTelbCTBa;

- copMUpOBATH MIPEACTABICHHS 00 U3YYaeMBbIX MTOHATHUAX U METO/IaX KaK BXHEHIITMX CPEACTBAX MATEMATHYECKOTO MOJICIIUPOBAHUS PEATHHBIX ITPOIIECCOB U
SIBJICHUH.

Heau: M3yuyenue kKypca MareMaTUKU Ha 0a30BOM YpPOBHe CTaBUT CBOEH IENbIO TOBBICUTH OOIIEKYJIbTYpPHBIM YPOBEHb 4YENOBEKa M 3aBEPIIUTH
(OpMUPOBaHHE OTHOCUTEIIBHO IICJIOCTHOW CHUCTEMBl MATEeMATHUYECKUX 3HAHWUW KaK OCHOBBI JHO0OW Mpo(decCHOHANBHON AeATeIhbHOCTH, HE CBSI3aHHOU
HEMOCPEICTBEHHO C MAaTEMaTUKOM.

3anaumn:

— CHUCTeMaTU3UpOBaTh CBEACHUS O YHUCIAX; U3YyYUTb HOBBIC BMJIbl YMCIIOBBIX BBIPAXKEHUH U (OPMYIN; COBEPILIEHCTBOBATH NMPAKTHUYECKHE HABBIKU U
BBIUUCIIUTENIBHYIO KYJIBTYPY, PaCIIUPATh U COBEPLICHCTBOBATh aylreOpandeckuii anmapar, copMupoBaHHbBIN B OCHOBHOMH IIKOJE, U NPUMEHATh €T0 K
PELICHUIO MATEMATHYECKUX 3a/1ad;

—  pacmUpUTh U CUCTEMAaTU3UPOBATh OOIINE CBEACHUS O (DYHKIHSIX, OMOJHUTD KJIACC U3yYaeMbIX (YHKINH, IPOMUTIOCTPUPOBATH MIUPOTY NPUMEHEHUS
(GYHKUMH 1715 ONMCAHUS U U3YUYEHUS pealIbHbIX 3aBUCUMOCTEH;

— M3YYMTbh CBOMCTBA MPOCTPAHCTBEHHBIX TeJ, CHOPMUPOBAHUE YMEHUS IPUMEHSATh MOTy4YEeHHbIE 3HAHUS JUTsSI peIICHHs] IPAKTUYECKHX 3a/1a4;

— pa3BUBaTb IPEACTABICHUSA O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B OKPYKAIOIIEM MHUPE, COBEPILICHCTBOBATH WHTEIUIEKTYAJIbHBIE U
pedeBble YMEHHUS TyTeM 000TalleH!s] MaTeMaTUYECKOTO SI3bIKa, Pa3BUTHS JJOTHYECKOTO MBIIIICHHUS;

— O03HAaKOMMTb C OCHOBHBIMU HJESIMH U METOAAMH MaTEMaTH4YECKOTO aHAJIM3a.
MECTO KYPCA B YYEBHOM IIVIAHE

Cornacno ®enepaibHOMY 0a3MCHOMY y4eOHOMY TUTaHy JUJIsi 00pa3oBaTeNbHBIX YyupexiaeHuil Poccuiickoit depepanuu ais 005S3aTENbHOTO W3YUYEHUS
MaTEeMaTHKHU Ha dTare cpeaHero obiero oopazoBanus 0TBOAUTCA Ha 6a30BoM ypoBHe — 340 u u3 pacuera 5 4 B Hefelnto, 3 yaca Ha Kypc anreOps (102 gaca B
10 kiacce, 102 gaca B 11 kacce), 2 yaca Ha Kypc reometpuu (68 yacoB B 10 kitacce, 68 yacoB B 11 kimacce).

JIMYHOCTHBIE, METAIIPE/IMETHBIE U ITPEJAMETHBIE PE3YJIbTATBIOCBOEHMUSI ITPE/IMETA
N3yuenne anreOpbl 1 HaYaJl MATEMATHYECKOTO aHAIIM3a B CTapIIEH IIKoJe TaET BO3MOXKHOCTD JOCTHKEHUS 00YUJAIONTUMUCS CIEAYIONIUX Pe3yIbTaTOB.
Jluunocmnuie:.

- C(bOpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBETCTBYIOIIECITO COBPEMCHHOMY YPOBHIO PAa3sBUTHUA HAYKH; KPUTHYHOCTH MBIINUJICHUA, YMCHUC pPACIIO3HABATbH
JIOTUYCCKN HEKOPPEKTHBIC BBICKA3bIBAHHWA, OTJIMYATh TUIIOTE3Y OT (l)aKTa;



- TOTOBHOCTh U CIIOCOOHOCTh BECTH IUAJOT C JPYTHMHU JIIOJIBMH, JIOCTHUTaTh B HEM B3aMMOIIOHWMAHWS, HAaXOIUTh OOIIME IEIW W COTPYIHHUYATH IS MX
JIOCTHIKEHMS,

- HaBBIKM COTPYJHMYECTBA CO CBEPCTHHKAMH, JETBMH MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOW, OOLIECTBEHHO TOJE3HOM, y4eOHO-
HCCIIEIOBATENbCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIBHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO, B TOM YHKCJIE caMO00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKM3HH; CO3HATENIbHOE OTHOIICHHE K HEIMpPEepPhIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEIIHOM MPo(ecCHnoHaNbHOM U 00IIECTBEHHON AESITETbHOCTH;

- 9CTCTUYCCKOC OTHOIICHHUEC K MHUPY, BKIIIOYasA 5CTCTUKY 6LITa, HAay4YHOI'O U TCXHUYCCKOI'0 TBOPYCCTBA,

- OCO3HAHHBIN BBIOOP Oyaymieii mpodeccur 1 BOZMOKHOCTEH pean3aiii COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIICHHE K POGECCHOHATBHON AeSITeIbHOCTH
KaK BO3MOXKHOCTH Y4YacCTHs B PEIICHUH JIMUYHBIX, 00IIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIIMOHAIILHBIX MPOOJIeM

Memanpeomemmubvie:

- YMEHHE CaMOCTOATEIBHO ONPENEIATh LEIU JAEATEIBHOCTH M COCTAaBIATH IUIAHBI JACSATEIBHOCTH; CaMOCTOATENIBHO OCYLIECTBIISTh, KOHTPOJIMPOBATH M
KOPPEKTUPOBATh ACATENBHOCTD; MCIIOJIb30BATh BCE BO3MOXKHBIE PECYpPCHl I JOCTHIKEHHUS IIOCTABJICHHBIX LENEW M pealu3alyy IUIAHOB JEATEIbHOCTH;
BBIOMPATH YCHEIIHBIE CTPATETHH B PA3JINYHBIX CUTYAIHsX;

- YMEeHHE NPOAYKTHUBHO OOIIATHCA U B3aMMOJAEHUCTBOBATH B IPOLIECCE COBMECTHOM JEATEIbHOCTH, YUUTBHIBATH MO3ULMU JPYI'MX YYAaCTHHUKOB JESTEJILHOCTH,
3¢ dEeKTUBHO pa3pemaTh KOH(IUKTHI;

- BJIQJICHHME HaBBIKAMU I[103HABATEJIbHOM, y4eOHO-MCCIEI0BAaTENbCKOM M IMPOEKTHON NeATeIbHOCTH, HABBIKAMU pa3pelieHus MpodiieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJI0B PELICHUS NPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IM4YHbIX METOJIOB ITO3HAHNS,

-TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOM I/IHq)OpMaI_II/IOHHO'HO3H8.B21TCJ'ILHOI>1 ACATCIIBHOCTHU, BKIIHOYasd YMCHHUC OPUCHTUPOBATHCA B PA3JIUYHBIX
HCTOYHHKAX I/IH(I)OpMaI_[I/II/I, KPpUTHYCCKU OLICHUBATH U UHTCPIIPETHUPOBATDH PIH(l)OpMaI_II/IIO, IMOJIy4acMy1o U3 pa3jINdYHbIX UCTOYHUKOB;

- YMEHHUE HCIOIb30BaTh CPEACTBA MH(DOPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TexHonoru# (nanee — MKT) B perieHnn KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpPTraHMU3AIMOHHBIX 33]1a4 ¢ COOJIIOJICHUEM TPEOOBAHUI dPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, THTUCHBI, PeCypCcOCOepeKeHHUS, TPABOBBIX M 3TUYCCKUX HOPM,
HOpM HHGOPMAIIMOHHON 0€30TTaCHOCTH;

- BJIAICHUC A3BIKOBBIMHU CPCACTBAMH — YMCHUEC ACHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pCHUsA, UCIIOJIb30BATh aICKBATHLIC A3bIKOBEIC CPCICTBA,

- BIIaJiCHHE HaBBIKAMU IO3HABaTEIbHOMU pC(I)J'ICKCI/II/I KaK OCO3HaHHAd COBCPIIACMBIX JIENCTBUI U MBICIUTEIBbHBIX MponeccoB, UX pPE3yJjIibTATOB U OCHOBaHHﬁ,
I'paHHIl CBOCTO 3HAHUA U HC3HAHUS, HOBBIX IMO3HABATCIIbHBIX 3a/la4 U CPCACTB UX JOCTUKCHUA.

IIpeamerHbIe:



[IpenMeTHBIE pe3yabTaThl OCBOCHUS HHTETPUPOBAHHOTO Kypca MaTeMaTUKU OPUEHTUPOBaHbI Ha ((OPMUPOBAHUE LEIOCTHBIX NMPEACTABICHUIN O MUPE U
o011ei KyJIbTyphl 00y4alOmUXCsl IyTEM OCBOSHHS CUCTEMAaTUUYECKHX HAyUHbIX 3HAHUN U CIIOCOOO0B I€UCTBUI HA METANPEIMETHOI OCHOBE, a IPEIMETHBIE
pe3yNbTaThl OCBOCHUS Kypca MaTeMaTHKU Ha 0a30BOM YPOBHE OpUEHTUPOBAHbI Ha 00ecreueHne MPeruMyIeCTBEHHO 00I11e00pa3oBaTeIbHON U
OOIIEKYIbTYpHOU MOAr0TOBKH. OHU IPEAIOIaraoT:

—  c(hopMUPOBAaHHOCTb MPEJICTABICHUH O MaTEMATUKE KaK YaCTH MUPOBOI KyJIbTYypbl U O MECTE€ MAaTEMaTHKU B COBPEMEHHOHN LIMBUIIM3ALIMH, O CIIOCO0ax
ONMCAaHU HA MATEMATUYECKOM SI3BIKE SIBJICHUN PEAIbHOIO MUPA;

—  c(hopMUPOBAHHOCTH MPEJCTABICHUH O MATEMATHYECKUX MOHATUAX KaK O BaXKHEHIINX MAaTEMaTHUYECKUX MOJAEIISAX, TO3BOJISIIOIIUX ONMCHIBATh M U3Yy4aTh
pa3HBIE NIPOLIECCH] U SBICHUS; IOHUMaHNE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IOCTPOCHUS MaTEMaTHUECKUX TEOPHIA;

— c(hopMUpPOBaHHOCTH MOHATUIHHOIO aniapara 0 OCHOBHBIM pa3/ielaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, GOpMyJI U YMEHHS UX IPUMEHSATh;
YMEHHUSI IOKa3bIBaTh TEOPEMBI.

— BIJIJICHUE METOAAMM JOKA3aTEeNbCTB U AITOPUTMOB PELICHUS]; YMEHUE UX IPUMEHATh, IPOBOJUTD J0KA3aTeJIbHbIE PACCYKICHUA B XOJ€ PELICHUs 3a1ay;

— BJIJICHUE CTAaHJAPTHHIMU IPUEMAMU PELICHHs PAllUOHAIBHBIX U HPPALlMOHAIIBHBIX, IOKA3aTENbHbBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN 1
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNE IOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM UHCJIE IS IIOMCKA ITYTU PELICHNS U WITOCTPALUU PEIICHHUS
YPaBHEHUI U HEPABEHCTB;

— c(hopMUPOBAHHOCTbH MPEJCTABICHUH 00 OCHOBHBIX NOHATHUSAX, UIEAX U METO/IaX MaTEMAaTHYECKOT0 aHAIN3a;

— c(hopMUPOBAHHOCTb MPEJCTABICHUN O MPOLECcCaX U SBICHUAX, UMEIOIUX BEPOSATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJIbHOM
MUpe, 00 OCHOBHBIX MOHSTUSIX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEM;

—  c(hopMUPOBAaHHOCTh YMEHHUI HAXOIUTH U OLIEHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITUH B POCTEHIINX MPAKTUYECKUX CUTYalUsX U OCHOBHBIC
XapaKTEPUCTHUKU CIIy4YallHbIX BEJIWYNH;

—  BJIJICHUE HABBIKAMM HCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX ITPOrPaMM IIPH PEIICHUH 3a]ad.

— BJIaJICHUE T€OMETPUUYECKON TEPMUHOJIOIHEN, KIIFOYEBBIMU OHITHIIMH, METOJIAMU U IPUEMAMU;

— BJIaJICHUE OCHOBHBIMU MOHSTUSIMU O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

— c(pOopMUPOBAHHOCTbh YMEHUS pPaclo3HaBaTh HAa YepTekKaxX, MOJENSIX U B peaJbHOM MUPE FreOMETpUUecKHe (pUrypsi;

— TPUMEHEHUE U3yUYEHHBIX CBOWCTB FreOMETPUUECKUX PUTYD U (HOPMYIT JUIsl pellIeHUs] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COECpKAHUEM;



IINTAHUPYEMBIE PE3YJIBTATDBI U3YUHEHUSA KYPCAAJI'EBPBI U HAYAJI AHAJIM3A B 10-11 KJIACCAX.

ba3oBblii ypoBeHb

Paznen |. BoINyCKHUK HAYYUTCSA I11. BoINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS
DJIeMEHTBI OnepupoBath Ha 0a30BOM YPOBHE HOHATHSAMH: KOHEUHOE Onepupoeamv NOHAMUAMU. KOHEYHOE MHONMCECMBO, dNIeMeHM
TeOpUuH MHOXECTBO, 2JIEMEHT MHOKECTBA, TIOJAMHOKECTBO, TIEPECCUCHHE U MHOIHCECMBA, NOOMHONICECMBO, Nepeceyerue i 00beouHeHue
MHOKECTB M | 00BEMHEHHE MHOYKECTB, YHCIIOBBIE MHOXKECTBA HA KOOPIUHATHOU MHOIHCECMB, YUCTI08blEe MHONMCECTNBA HA KOOPOUHAMHOU NPAMOI,
MaTeMaTu4dec | MpsIMOM, OTPE30K, HHTEPBA, OmMpe30K, UHMeEPBai, NOAYUHMEPBAIL, NPOMENHCYMOK C 8bIKOLOMOU

KOH JIOTUKH

orepupoBaTh Ha 0230BOM YPOBHE MOHATHIMH: YTBEPKICHHE,
OTpUIIaHUE YTBEP>KICHUS, UICTUHHBIC U JIOXKHBIE YTBEPKICHUS,
MPUYMHA, CTIEJCTBHUE, YACTHBIN cllyyail OOIIEero yTBEPKIACHHUS,
KOHTPIIPUMED;

HAXOIWTh IePECCUCHUE U 00bETUHEHHE IBYX MHOKECTB,
MPEJICTABICHHBIX IPpapUUecKy Ha YUCIOBON TPSIMON;

CTpOUTH Ha YHCJI0BOM HpHMOﬁ IIOAMHOKCCTBO YHCJIIOBOI'O
MHOXXCCTBA, 3aJaHHOC HpOCT@ﬁH.IHMPI YCIIOBUSIMH,

pacrio3HaBaTh JIOKHBIC YTBCPIKICHUA, OIINOKHU B PaACCYXKIACHUAX,
B TOM YHUCJIC C UCITIOJIB30BAHNEM KOHTPIIPUMCEPOB.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

HCIIOJB30BaTh YHCJIOBBIC MHOXKCCTBA Ha KOOpI[I/IHaTHOI\/JI HpHMOfI JJ1s
OIMMCaHU PCaJIbHBIX IMPOLIECCOB U HBHCHHﬁ;

MMPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX MMOBCEIHEBHOM
KHN3HHU

mouKoll, epaghuueckoe npedcmagieHue MHOICecmas Ha
KOOPOUHAMHOU NAOCKOCMU, ONEPUPOBAMNb NOHAMUAMU:
ymeepaicoenue, Ompuyanue ymeepircoeHusl, UCMUHHbLe U J10NHCHbLE
VMBEPIHCOeHUsl, NPUYUHA, CTle0Cm8Ue, YACMHBIU CyYall 00ue2o
VmeepaHcOerUsl, KOHMpHpUMep,; RPOePsMsb NPUHAOIEHCHOCTD
91eMeHmMa MHOMCeCmay, Haxo0ums nepecedenue u 00veouHeHue
MHOJICECM8, 8 MOM YUCIe NPeOCABIIeHHbIX epaghuyecKu Ha
YUCTOBOU NPAMOIL U HA KOOPOUHAMHOU NIOCKOCIU,

npoBOOUMb OOKA3AMENbHBLE PACCYAHCOCHUSL 0L 000CHOBAHUSA
UCMUHHOCIU YIMBEPHCOEHUL.

B nosceonesnoii orcusnu u npu usyyenuu opyeux npeomemos:

UCnoJjib306anitb 4ucCjioevle MHOMCECMed HA KOOp()uHGmHOIZ I’lpﬂMOlZ
U Ha KoopduHamHoﬁ naAOCKOCmMU Ol ONUCAHUSA PealbHblX
npoyeccos u ﬂ@ﬂeHulZ,’

npooouUms  00OKA3AMENbHbIE — PACCYIHCOCHUS 6  CUMYayusx
N0BCEOHEBHOU HCU3HU, NPU PeUeHUU 3a0ad U3 Opyux npeomemos

Yuciaan
BbIPasKeHU

OnepupoBaTb Ha 06a30BOM YpOBHE MOHATHUSIMU: LIE€I0€ YUCIIO,
JIETUMOCTh YMCell, 0OOBIKHOBEHHAs IpO0b, IeCATUYHAs APOOb,
panroHaIbHOE YUCIIO, MPUOIMKEHHOE 3HAYCHHE YNCIIA, YaCThb, JOJI,
OTHOLIEHHE, IPOLIEHT, OBBILIEHUE U TOHWKEHUE HA 3alaHHOE YUCIIO
MPOLIEHTOB, MaclITa0; ONeprupoBaTh Ha 0A30BOM YPOBHE MOHITHIMHU:
jorapudm yucia, TPUrOHOMETpUYECKasi OKPY>KHOCTb, IpalyCHas
Mepa yria, BeTUYMHA yTia, 3a1aHHOT0 TOYKOM Ha

C80600HO Onepuposams NOHAMUAMU. Yeloe YUCTO, OeTUMOCTb
yyces, 00bIKHO8eHHAs OpPOOb, decaAmMUUHAs OpooOb, PAYUOHATLHOE
YUCTI0, NPUOTUNCEHHOE 3HAUEHUe YUCILA, YaACMb, 005, OMHOUleHUe,
npoYerm, NosbluleHUe U NOHUNCEHUE HA 3A0aAHHOe YUCTO
npoyenmos, macumad;

npueodumb npumepbsl 4uceil ¢ 3A0AHHBIMU CBOUCTNEAMU




TPUTOHOMETPUUECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHTEHC U
KOTaHT'€HC YTJIOB, UMEIOIINX MTPOU3BOJIBHYIO BEIUUHHY;

BBIIIOJIHATH apI/I(l)MeTI/I‘-IeCKI/IC ﬂCﬁCTBHH C IICJIbIMHU U
panuoOHaJIbHBIMU YHCJIAMH,

BBITNOJIHATH HECTIOKHBIE TPE0OPa30BAHUS YHCIOBBIX BBIPAXKECHUH,
CoJIeprKalIiX CTENEeHH YUCell, JIN00 KOPHU U3 Yucell, JT00
norapudmbl 4KMces; CPAaBHUBATH PAIMOHAIBHBIE YMCIIa MEXAy CO0OI;
OILICHUBATh U CPABHUBATH C PALIMOHAIBHBIMU YHCIAMH 3HAUCHUS
LEJIBIX CTENEHEH Yucell, KOpHel HaTypaJbHOM CTEIeHU U3 YHCe,
norapu(MoB YKCen B MPOCTHIX CIyYasx;

n300paxxaTb TOUKaMH Ha YMCIOBOW MPSIMOM LIeNblE U pallMOHAIbHbIE
YHUCIIa,

I/1306pa)KaTB TOYKaMHU Ha YHUCIOBOMU HpHMOﬁ OCIbIC CTCIICHHU YHMCCII,
KOPHHU HaTypaHbHOﬁ CTCIICHHU U3 YHCCII, J'IOFapI/I(bMBI YHCCJI B
MMPOCTBIX ClIydasix;

BBITNOJIHATH HECTIOKHBIE TPEOOPa30BaHUS LIETBIX U JPOOHO-
palMOHAIbHBIX OYKBEHHBIX BBIPAXKCHHUI;

BBIPAXaTh B IPOCTEMIINX CIIy4YasiX U3 PAaBEHCTBA OJHY IEPEMEHHYIO
qgepes ApYyTHC,

BBIYUCIIATE B IIPOCTBIX ClIydadX 3HAYCHUS YUCIIOBBIX U 6YKBCHHI)IX
BBIPKEHUM, OCYIIECTBIISISI HEOOXOIUMbIE TTOJICTAHOBKHU U
npeoOpa3oBaHMS;

n300pakaTh CXeMaTHUECKU YTrojl, BEIMYMHA KOTOPOTO BBIPaXKEHA B
rpajaycax;

OLICHUBATHL 3HAKN CUHYC4, KOCUHYCA, TAHI'CHCA, KOTaHI'CHCA
KOHKPETHEBIX YIJIOB.

B nosceonesnoll scuznu u npu uzydeHuu Opyeux y4eOHbwix
npeomemos:

BBITIOJIHATDL BBIYUCIICHUA MTPU PCIICHUHA 3a/1a4 [TPAKTHYCCKOIO

OenuUMocCmiu,

onepupo6ams NOHAMUAMU.: 102apUPM Yuca,
MPUSOHOMEMPULECKASL OKPYICHOCMb, PAOUAHHAS U 2PAOYCHASA
mepa yena, 6enuduna yend, 3a0aHH020 MouKou Ha
MPULOHOMEMPUUECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOU3BOTHYIO 8ENUYUHY, YUCILA € U
T, BLINONHAMb apugmemuyecKue 0eticmeus, couemas ycmHble u
NUCbMEHHbLE NPpUEMbl, NPUMEHSAS NPU He0OXO00UMOCIU
8bIYUCIUMETIbHBIE YCIMPOUICMEa,

HAX00Uumb 3HA4eHUs. KOPHS HAMYPAIbHOU CIMENneHU, CIMeneHu ¢
PAYUOHATILHBIM NOKA3ameneM, 102apuhma, UCnoab3ys npu
He0bX00UMOCMU BbIYUCIUMENbHbLE YCMPOUCMEA;

noJjib306AmMvCA ouemcoﬁ u npukudkoﬁ npu npaKkmu4ecKux
pacuemax;

nPoBOOUMb NO U3BECMHBIM HOPMYIAM U NPABUNAM
npeobpazosanis 6YKEEHHbIX BbIPAICEHUU, BKIIOUAIOWUX CIMEeNneHlU,
KOPHU, 102apughmsl u mpuzoHomempuieckue GyHKyuu,

HAX00UMb 3HAYEHUs. YUCTOBLIX U OVKBEHHBIX BbIPANCEHUL,
ocyuwecmensisi Heobxooumvle NOOCMAHOBKU U NPeodPA3068aAHUSL,

u306pa9fcamb cxemamudyecku eelUduURA

svlpadicena 6 2padycax uiu paouanax,

yeoi, KOmMopo20

ucnoivzoeaniv  npu  peuteHuu 3a0ay  mabnuyHvle 3HAYeHUs

MPULOHOMEMPULECKUX DYHKYULL Y2N08;

BbINOIHAMb NEPeBO0 GEIUYUHBL YeId U3 PAOUAHHOU MePbl 8
2PaodyCcHy0 u 06paAmHo.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix
npeomemos:

8LINOIHAMb 0UCMBUS C YUCTIOBbIMU OAHHBIMU NPU PeUleHUlU 3a0ay
NPAKMUYECcKo20 xapakxmepa u 3a0a4 U3 pasiuyHvlx oonacme




Xapakrepa,

BBITTOJHATD IMTPAKTHYCCKUC PpACUYCThI C UCITIOJIb30BAHUCM ITPHU
H€O6XO[[I/IMOCTI/I CIIPaBOYHBIX MATCPHUAJIOB U BBIYUCIIUTCIIBHBIX
YCTPOWCTB;

COOTHOCHUTD pC€aJIbHBIC BEIMUYUHBI, XapaKTCPHUCTUKN 00BEKTOB
OKpYyKaroumero Mupa ¢ UX KOHKpPpETHBIMU YU CJIOBBIMU 3HAYCHUSAMMU,

UCIIOJIb30BaTh METOJIbI OKPYTJICHUS, TPUOIMKEHUS U IPUKUIKU TIPH
PELICHUH IPAKTUYECKUX 3a7a4 I0BCEITHEBHOU KU3HU

3HCIHML7, UCNnOob3YA npu Heobxooumocmu Cnpaeo4Hble mamepuaisl
Uu evlyuciumeilbHvie yCﬂ’lpOZZCI’I’ZGG,'

OYeHUBaAmMb, CPABHUBAMD U UCNOTL308AMb NPU PeULeHUU
NPAKMUYECKUX 3044 YUCT08ble 3HAUEHUS PeaNbHbIX GeNUYUH,
KOHKpemHble YUCI08ble XapaKmepucmuKku 00beKmos
OKPYAHCAIOULe20 MUpa

YpaBHeHus u
HepaBeHCTBA

PenraTes nuHeiiHbIe YpaBHCHUA U HCPABCHCTBA, KBAAPATHLIC
YpPaBHCHUA,

pemats Jiorapupmudeckue ypasHenus suaa 10ga (bx +c¢) =d u
npocreiiie HepaBeHcTBa Bua 10gax<d,;

pelnaTh moKasarenbHbIe ypaBHeHnus, Buaa a”* = d (rae d MoxHO
IPEJICTABUTH B BHJIC CTCIICHU C OCHOBAHUEM &) H MPOCTEHIIIHE
HepaBeHcTBa BuAa @'<d (rae d MOXKHO MPEICTaBUTh B BUJIE CTEIICHH
C OCHOBaHHEM a);.

MPUBOJIUTH HECKOJIBKO TPUMEPOB KOPHEUN MPOCTEUIIETO
TPUTOHOMETPUUECKOI0 YpaBHEHHS BUAA: SInX = &, COS X = a, tgX =
a,ctgx = a, rae a — TabIMuHOE 3HaYE€HNE COOTBETCTBYIOIIECH
TPUTOHOMETPUIECKON QyHKIIUH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTAaBJIATh M pEIIaTh YPAaBHEHUS M CUCTEMbl YpAaBHEHUH IpHU
PELICHUHN HECIOXKHBIX MPAKTHYECKUX 3a/1a4

Pewams PAyUOHANIbHblE, noKaszamejlbHsvle U ﬂOdeM¢Mull€CKM€
YpAaeHeHUusA U HepaeeHcmed, npocmeﬁmue uppayuorajlbHble U
mpucoHomMempuiyecKue ypasHeHusl, Hepasencmea u ux Cucmemabl,

UCNOIb308AMb MEMOObl peuleHUs: YPaAGHEeHULL: NPuedeHue K U0y
«Npou3eedeHUe PAGHO HYII0Y» UIU «YACTHOE PABHO HYIIOY, 3AMeHA
nepemenHbIX;

UCNONBb308AMb MEMOO UHMEPBANIO8 OISl pEeUeHUs HePABEHCME,
UCNOb3068aMb 2paAdUUECKUli MemoO 01 NPUOIUIHCEHHO2O
peuleHusi ypasHeHull U HepaseHcms,

u30bpadicamsv Ha MPUSOHOMEMPULECKOU OKPYHCHOCIU
MHOIHCECMBO PeLeHULl NPOCMEeUUX MPUSOHOMEMPUUECKUX
VpasHeHuli U HepageHcme,

BbINOIHAMb OMOOP KOPHEU YPAGHEeHUl UNU peuleHUll Hepa8eHCME &
coomeemcmeuu ¢ OONOJIHUMENbHbIMU YCOBUAMU U
02PaAHUYEHUAMU.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix
npeomemos:

COCMagnams U peuams ypasHeHus, CUCemvl YPasHeHUll u
Hepagencmaa npu peueHuy 3a0ay Opy2ux yueoHvlx npeomemos;




UCNONb308aMb YPABHEHUS U HEPABEHCMBA O NOCMPOEHUS U
UCCNEO0B8AHUSL NPOCMENUUX MAMEMAMUYECKUX MOOelell PeaibHbIX
cumyayuil uiu NPUKIAOHbIX 3a0ay;

YyMemb UHMePNPemupo8amy NOLYYEHHbI NPU peueHun
VPaB8HeHUsl, HePpABEHCMBA UNU CUCTEMbl Pe3)bImam, OYeHUBams
€20 npasoono0odue 6 KOHmMeKcme 3a0aAHHOU PealbHOU CUMYayuu
UU NPUKIAOHOU 3A0a4U

DOyHKIUHA

OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMU: 3aBUCUMOCTb
BEJINYMH, QYHKIHUS, QpTYMEHT U 3HaUeHHE QYHKIHMHU, 0071aCTh
OTIpeNIeJIeHUs] 1 MHOKECTBO 3HaUeHUH (pyHKIMH, Tpadux
3aBHCUMOCTH, rpaduK GyHKIMU, HYJIHA QYHKIHHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3PACTAaHHE HA YUCIOBOM IPOMEXKYTKE,
yObIBaHHE Ha YHCIOBOM MPOMEXKYTKE, HANOOJIbIIIee U HAUMEHbIIIee
3HaYeHHEe (PYHKIUU HA YUCIOBOM MTPOMEKYTKE, IEPUOTNIECKAs
GyHKIUS, IEPUOJT;

OIepUpOBaTh Ha 6a30BOM YPOBHE MOHATUAMU: psiMasi U oOpaTHas
IPONOPLHUOHATIBHOCTD JIMHEHHAs, KBalpaTU4Has, JiorapupmMuieckas
U MOKa3aTesbHas (PyHKLIUHU, TPUTOHOMETpUYECKHe (QYHKIIMH;

pacrno3HaBaTh rpaQuKu IeMEHTapHbIX QYHKUIUN: TPSIMON U
00paTHOM POMOPIMOHATIEHOCTH, JINHEMHON, KBaIPAaTUIHOM,
JorapupMHUUEcKol U MokazareabHOou QyHKINH,
TPUTOHOMETPUUECKUX (YHKIIHI;

COOTHOCUTH TpaUKH dJIEMEHTAPHBIX (PYHKIIHIA: IPSAMOii U 0OpaTHOMN
MIPONIOPLIMOHATIBHOCTH, TUHEUHOW, KBAIPAaTUYHOM,
norapuMUUECKOl U MokazaTeabHOU (QyHKIUH,
TPUTOHOMETPHUECKUX QYHKIHH ¢ hopMyrnamMu, KOTOPEIMH OHU
3aJ1aHBbl;

HAXOAUTH 0 rpapuKy NpUOINKEHHO 3HAUCHUSI (PYHKIIUU B
3aJJaHHBIX TOYKaX;

OTIpeNeNATh 1o rpaduKy CBOWCTBA PYHKUUH (HYIIH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbLINE U

Onepupoeamv NOHAMUAMU: 3A6UCUMOCTIb BEUYUH, (DYHKYUA,
apeymenm u 3Hadenue QyHkyuu, 001acmov onpeoeneHus u
MHOIHCECMB0 3Ha4eHUll YyHKyuu, epagux 3asucumocmu, epagpux
@yHKyuu, HyIU QYHKYUU, RPOMENCYMKU 3HAKONOCMOAHCNEA,
803pacmanue Ha YUCI080M NPOMeNCYMKe, YObleaHue Ha YUCTO80M
npomexcymke, Hauboivbulee U Haumenbllee 3HaveHue QyHKYuu Ha
YUCTI080M NPOMEdNCYMEKe, Nepuoouyeckas GyuKyus, nepuoo,
YemHas u HeuemHasi QYYHKYUU, ONepupo8ams NOHAMUAMU. NPAMAS
U 06pamuas NPONOPYUOHANLHOCMb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u noKa3amenbHas QYHKYuu,
mpuzoHomMempuieckue QYHKYuu; onpeoensams 3HaveHue QyHKyuu
1O 3HAYEHUIO apeyMeHma Npu Pa3iuiHbLX CnocoOax 3a0aHUs.
dynkyuu,; cmpoums epapuxu u3y4eHHvIX QYHKYUL;

ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CLYYAAX RO popmyre
noseoenue u ceoucmea QyHKyul, Haxooums no paguxy GyHKyuu
HauboIbUUe U HAUMEHbUUE 3HAYEHUSL, CIMPOUMb ICKU3 2padura
@dynkyuu, yoosiemsopsoweri npueeoeHHoMy Habopy YC108Ull
(npomedsicymku 603pacmanusi/yovieanus, 3Hauenue QyHKyuu 6
3a0aHHOU MOYKe, MOYKU IKCIMPEMYMOS, ACUMNMOMbL, HYIU
@yukyuu u m.o.);

peuiams ypasHeHus, npocmetiuiue cucmembvl ypasHeHuil,
UCNONB3YA CEOUCMBA PYHKYULL U UX 2PADUKOS.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux y4eOHboix
npeomemos:




HaMMCHBIIUEC 3HAYCHUA U T.H.);

CTPOUTH 3CKH3 rpaduka GyHKIHNHU, YIOBICTBOPAIONICH
NPUBEJICHHOMY Ha0Opy ycIOBUH (IIPOMEXKYTKH BO3pacTaHus /
yObIBaHuUs, 3HaUeHUE (PYHKIIMH B 33JJaHHOM TOYKE, TOUKH
9KCTPEMYMOB U T.11.).

B nogceonesnoll sHcuznu 1 npu uzyueHuu Opyux npeomemos:

OTIPECIIATH 1O rpadkamM CBOKCTBA peabHBIX MPOIECCOB U
3aBHCUMOCTEH (HauOOoJIbIlINe U HAMMEHbIIINE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHus U yObIBaHUs, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOM CUTYyalun

onpeodensimos no epaghuram u UCHOIb308ams OJisl peuleHUs.
NPUKTAOHBIX 3A0aY CBOUCMBA PEAIbHBIX NPOYECCO8 U
3asucumocmeti (HauboIvbuUe U HaUMeHbUIUEe 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObIBAHUS. YYHKYUU, NPOMEIHCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);

UHmepnpemuposaniob ceolicmea 8 KOHMeKCcme KOHermHOiZ
npaxmuuecxoﬁ cumyayuu,;

onpeodenams no epagukam npocmeriuiue XapaKmepucmuKu
NePUOOUYECKUX NPOYecco8 8 OUOL02UU, IKOHOMUKE, MY3bIKe,
paouocesnsu u op. (amMnaumyoa, nepuoo u m.n.)

DJIeMeHThI
MareMarudec
KOI'0 aHAJIHN3a

OmnepupoBath Ha 0a30BOM YPOBHE TOHSATHSIMH: TPOU3BOIHAS
byHKIIUM B TOUKE, KacaTteabHas K rpaduky GyHKIUH, IPOU3BOIHAS
bynKmmm;

OTpeNieNATh 3HaYeHUe MPOU3BOAHON (PYHKIIMM B TOUKE 11O
M300paXEHHIO KacaTelbHOM K rpauKy, IPOBEIEHHON B 3TOW TOUKE;

pemaTh HECIOKHBIE 3a7ja4y Ha IPUMEHEHHE CBSI3H MEXKIY
POMEXYTKaMU MOHOTOHHOCTH M TOUYKaMH 3KCTpeMyMa (QyHKIINH, C
OJIHOW CTOPOHBI, ¥ MPOMEKYTKAMH 3HAKOIIOCTOSTHCTBA U HYJISIMU
IPOU3BOIHON ATOM (PyHKIIMH — C JPYTOH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

MOJIb3YACh rpadKaMu, CPaBHUBATh CKOPOCTH BO3pacTaHus (pocra,
MOBBILICHUS, YBEIMUEHUS U T.I1.) UJIM CKOPOCTH yObIBaHUS (T1aeHUS,
CHU)KEHHUSI, yMEHbILIEHUS U T.I1.) BEIMYHMH B PEaJIbHBIX IpOIeccax;

COOTHOCHTD I'paMKU peabHbIX MPOLECCOB U 3aBUCUMOCTEH ¢ UX
ONHCAHUSIMHU, BKJIFOYAIOIIMMHU XapaKTEPUCTUKUA CKOPOCTH U3MEHEHUS
(OBICTPBI POCT, IUTABHOE MOHWKEHUE U T.11.);

Onepupoeamv NOHAMUAMU: NPOU3BOOHASL PYHKYUU 6 MOUKe,
KacamenvHas K 2papuxy GyHKyuu, npouzsooHas OyHKYuu,

BLIYUCTIAMb NPOU3BOOHYIO OOHOUTIEHA, MHO20UNEHA, KBAOPAMHO20
KOPH3, NPOU3BOOHYIO CYMMbL (DYHKYULL,

BLIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYUL, UCNONIb3YS CNPABOYUHbIE MAMEPUATbL,

uccne008amy 8 NPOCMeEUWUX CIy4asx QyHKyuu na
MOHOMOHHOCMb, HAX0OUMb HAUOOILUIUE U HAUMEHbUIUE SHAYEHUS]
@yukyuil, cmpoums epapuru MHO20YIEHO8 U NPOCMEUUUX
PAYUOHAbHBIX PYHKYULL C UCNONIb308AHUEM ANNApama
MaAmMemMamuyecko20 aHanusa.

B noeceonesnoll scusHu u npu uzyueHuu Opyeux y4eOHvlx
npeomemos:

peuams NPUKIAoHble 3a0adu U3 OUOI02UU, PUUKU, XUMUL,
IKOHOMUKU U OPY2UX NPeOMEMO8, CEA3AHHbIE C UCCAE08AHUEM




MCIOJIb30BaTh TpadKU PeabHBIX MPOLECCOB I PEIICHUs
HECJIOKHBIX MPUKJIAJHBIX 33]1a4, B TOM YHCIIE ONpeAeNss Mo rpaguxy
CKOPOCTH X0/1a Ipolecca

Xapaxmepucmux peaibHulX NPOYeccos8, HaxoHcoeHuem
HAUOOILUUX U HAUMEHbUIUX 3HAYEHUL, CKOPOCMU U YCKOPEHUSL U

UHmMepNpemuposams No1y4eHHvle pe3yabmamsl

Crarucruka
U TeopHus
BEpPOSITHOCTE
M, JIOTHKA U
KOMOMHATOP
HKAa

OnepupoBath Ha 6a30BOM ypOBHE OCHOBHBIMU OMHCATEIbHBIMU
XapaKTepUCTHKAaMU YHUCIOBOro Habopa: cpenHee apupmMeTHuecKoe,
MearaHa, Hauboblllee 1 HaUMEHbLIee 3HAaUCHUS;

OIepHpOBaTH Ha 0a30BOM YPOBHE MOHATUSMU: YACTOTA U
BEPOSATHOCTb COOBITHS, CITy4aliHbIN BHIOOD, OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMY;

BBIYHUCIIATL BCPOATHOCTHU COOBITMM HA OCHOBE nmoacuera 4ucia
HCXOJOB.

B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

OLICHUBATHL U CPABHUBATDH B IPOCTHIX CIIydasAX BEPOATHOCTHU COOBITHI
B peaﬂBHOﬁ KHU3HU,

YUTaTh, COMOCTABIISTh, CPABHUBATh, UHTEPIPETUPOBATH B IPOCTHIX
CllydasiX peajibHble JaHHbIE, IPECTAaBICHHbIE B BUJIE TaOIHII,
auarpamm, rpaukoB

Hmemwb npedcmasnenue o OUCKPEMHbIX U HENPEPLIBHBIX
CIIYYAUHBIX 8EIUYUHAX U PACNPEOeIeHUsX, O He3A8UCUMOCTU
CIIYYAUHBIX 8EIUYUH, UMEMb NPeOCmAagieHue 0 MamemMamuiecKkom
024CUOAHUU U OUCHEPCUU CTYYALHBIX BETUYUH, UMEMb
npeocmasiieHue 0 HOpMAalbHOM pacnpeoesieHuu U npumepax
HOPMANbHO PACNPEOeNIeHHbIX CTIYYAUHBIX GeNUYUH,

noRumambs Cynib 3aKOHA bonvuux yucen u 6bl60p0'{H020 Mmemooa
Usmeperus 6€pOﬂmHOCm€l/vl,'

umenio npe()cmaejzeﬂue 00 yCJlO@HOlZ eeposimHocmu u o noaHou
BEPOAMHOCNU, NPUMEHANb UX 6 peUleHUU 300611{,'MM€WZb
npedcmaeﬂeﬂue 0 BAJNCHBLIX YACNIHbIX 6u0axpacnpedeﬂeﬂu12 u
NPUMEHAMb UX 6 PEULEHUU 3aaaq;

umemsb npedcmasieHue 0 KOpperssyuu Cay4aunblx 6eUdUH, O
JIUHEUHOU pecpeccuul.

B nosceounesnoii orcuznu u npu usyuenuu opysux npeomemos:

BbIUUCTIAMDb UTIU OYCHUBAMb 6EPOAMHKOCNIU cobbimuil 6p€d]le012
IHCU3HU,

8b10UpaAMb NOOX0OAWUE MEMOObL NPEOCMABIeHUs. U 00pabomKu
OaHHBIX,

YMemb peuiams HeCl0HCHble 3a0adu Ha NPUMeHeHue 3aKOHA
OONLUIUX YUCEN 8 COYUOTIO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUU,
obecneueHuu 6e30NACHOCMU HACENEHUS] 8 YPe368bIYALHbIX
cumyayusx




TexcToBBIE
3224

PemraTte HeclIOKHEBIE TEKCTOBEIC 3aaa4M pa3HbIX THUIIOB,

aHAJIM3UPOBATH YCIOBHE 33/1a4, TPU HEOOXOIMMOCTH CTPOUTD JIJIst
€€ peUICHUs] MaTEMATHYECKYIO MOJIEIIb; NOHUMAMb U UCTIOJIB30BATh
JUTSL pENICHUS 3a/1a4 WH()OPMAIIHIO, TPEICTABICHHYIO B BHJIC
TEKCTOBOW M CUMBOJIBHOM 3aIMCH, CXEM, TaOJHUII, TUarpamm,
rpaduKOB, PHCYHKOB;

JIEUCTBOBATH MO AJITOPUTMY, COJIEPKAIIEMYCSI B YCIOBUHU
3a/1a4M;UCII0JIB30BaTh JJOTHUYECKUE PACCYKICHUS IPU PEIICHUU
3a/1auu;paboTaTh ¢ M30BITOYHBIMHU YCIIOBUSIMH, BBIOUpAs U3 BCEH
uH(popMaIuu, JaHHBIC, HEOOXOAMMBIC JJIS PEIICHUS
3a]1a4M;0CYyIIECTBIISITh HECTIOKHBIN Mepe0op BOZMOXKHBIX PEIICHUH,
BBIOMpas M3 HUX ONTHMAIBHOE TT0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM
B YCJIOBHH;

AQHAJIM3UPOBATh U UHTEPIPETUPOBATH NIOJIYYCHHBIEC PEILICHNS B
KOHTEKCTE YCJIOBHUS 3a/1a4M, BIOUpATh PELICHMUS], HE
IIPOTUBOPEYAIINE KOHTEKCTY;

pemaTh 3aJla4r Ha pacd€T CTOUMOCTH ITOKYIIOK, YCIIYT, ITOC310K U
T.I1.,

pemaTh HECIOKHBIE 3a7ja4M, CBSI3aHHBIE C JI0JIEBBIM YYaCTUEM BO
BJIa/IeHUN (PUPMOH, IPEANPUITHEM, HEIBUKUMOCTHIO;

pemaTh 3a/la4r Ha IMPOCTHIC ITPOLICHTLL (CI/ICTCMBI CKHIOK, KOMI/ICCI/II/I)
" Ha BBIYMCJIICHUC CJIOKHBIX MPOLICHTOB B PA3JIMYHBIX CXCMaAX
BKJIaIOB, KPECAUTOB U UIIOTCK;

pelaTh IpakTHYeCKUe 3a1auu, TpeOyolle HCI0Ib30BaHus
OTpHULIATENIbHBIX YHCEN: Ha ONpEeeIeHHEe TEMIIepaTyphl, Ha
ornpeziesieHue MOJ0KEHU Ha BpeMEHHOM ocH (710 HaIIel 3pbl 1
1ocJie), Ha JIBM)KEHUE JICHEeKHBIX CPeCTB (IIPUXO0A/pacxon), Ha
orpezeneHue riIyOuHbl/BHICOTHI U T.11.;

HCIIOJIB30BaTh MOHATHE MaciTada I HaXOXIACHUA paCCTO}IHI/Iﬁ )41
JJIMH Ha KapTax, IjiaHaX MCCTHOCTH, IIJIaHaX HOMCIHCHHﬁ,

Pewamyo 3a0auu pasnvix munos, 6 mom uucie 3a0aqu
NOBBLILEHHOU MPYOHOCMUL;

8b10UPAMb ONMUMATILHBIL MEMOO peleHUs 3a0a4,
pAccMampuseas paziuyHvle Memoobl; CMpoUums MoOeib peuleHus
3a0ayu, NPOBOOUMb OOKA3AMENLHBLE PACCYICOCHUSL,

peuiams 3a0ayu, mpeoyroujue nepebopa 6apuanmos, npo8epKu
VCno8uil, 8b100pa ONMUMATILHO20 pe3yibmama,

anaiusupoeams U uHmepnpemupoeams pes3ylbmamasl 6
KOHmeKcme ycjioeust 3a()auu, 6bl6upamb PEULEHU, HE
npomueopedaujue KOHmexKcmy,

nepesooums npu peuleHuu 3a0aqu UHGopmayuio uz 00HoU opmol
8 Opy2y10, UCNONIb3YS NPU HeOOX0OUMOCU CXeMbl, Mabauybl,
epaghuxu, ouazpammol,

B nosceomnesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

peuiams npakmudeckue 3a0a4u u 3a0a4u u3z opyeux npeomemos




BBIKpOMKaXx, Mpu paboTe Ha KOMIBIOTEPE U T.1I.
B nogceonegnotl scuznu u npu uzyuyeHuu Opyux npeomemos:

p€umiate HECIOXHBIC IPaKTHYCCKUE 3aJadl, BO3HHKAIOIIUE B
CUTyalusax HOBCGI[HCBHOﬁ KHU3HHU

I'eomeTpust OmnepupoBaTb Ha 6a30BOM YPOBHE MOHATHSIMU: TOUKA, IIPsIMasi, Onepupoeamv noHAMUAMU: MOYKA, NPAMASL, NIOCKOCTb 8
IUIOCKOCTB B IIPOCTPAHCTBE, NapaJlJIeIbHOCTD U npocmpancmee, napaiielbHOCMy U NePReHOUKYIAPHOCHb NPAMbIX
NEPIEHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEHN; paclio3HaBaTh u naockocmeu,

OCHOBHBIC BUJIbl MHOT'OI'PAaHHUKOB (HpI/I3Ma, nupamMmuja,

N npUMeHAmb OJisl peueHusl 3a0ay 2eomempuieckue hakmol, eciu
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

VCIL08USL NPUMEHEHUsL 3a0aHbL 8 IBHOU hopme; peuamsb 3a0auu Ha
n300paxarh u3ydaemble GUTYPBI OT PYKH U C IPUMEHEHUEM HAXO0JICOCHUE 2eOMEMPULECKUX BEIUYUH NO 00PA3YAM UTU
MPOCTBIX YePTEKHBIX HHCTPYMEHTOB; aneopummam,; 0enams (8bIHOCHbIE) NIOCKUE YePMENCU U3
PUCYHKOB 00BEMHBIX (Ducyp, 6 mom Yucie puco8ams U0 c8epxy,
CcOOKY, CmpoUms ceyeHuss MHO202PAHHUKO8, U3BNeKaAmDb,
UHmMEPNPEemMupo8ams u nPpeobpazoevleanv UHHOPMaAYUO o
U3BJICKaTh HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUICCKUX 2eomempuyeckux uaypax, npeocmaeieHHyio Ha Yepmedicax,
(urypax, npeiCTaBIEHHYIO Ha YEPTEKAX U PUCYHKAX; NPUMEHSIMb 2e0MempuyecKue hakmol 05l peuteHus 3a0ay, 6 mom
yucne npednonazaruwux HeCKOIbKO Waz08 peueHus; Onucbléamy
83AUMHOE PACNONONCEHUE NPAMbBIX U NIOCKOCTEl 8
npocmpancmee;

Jienath (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX
00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

npUMeHATH TeopeMy [Indaropa nmpu BEIYUCIEHUH 37IEMEHTOB
CTepeoMeTpUuYeCcKuX puryp;

HaXO0JIUTh 0OBEMBI U TIJIOMIAIN TTOBEPXHOCTEHN MPOCTEHIIINX dopmynuposams csoiicmea u npuzHaxu Puyp;
MHOTOT'PAaHHUKOB C TPUMEHEHUEM (HOPMYIT; ’

00KA3b16AMb ceomempudecKkue yl’l’l6€p9fC0€Huﬂ;
pacino3dHaBaTb OCHOBHBIC BU/bI TCJI BPAILICHU (KOHYC, HUIIMHAP,

cepa u map); 61a0emv CmMaHoapmHou Kiaccuguxayuen npocmpaHcmeeHHbIxX

. . Queyp (nupamuosi, npuzmsi, napaiieienuneodvl),
HaXOJUTh 0OBEMBI U TIIOMIAIA TOBEPXHOCTEH MPOCTEHIITUX

MHOTOTPaHHHUKOB U TeJ BpAIIeHUs ¢ TPUMEHEHHEM (HOpMYIL. Haxoo0ums 00veMbl U NIOWAOU NOBEPXHOCMEN 2EOMEMPUYECKUX
meJ ¢ npumeHeHuem Qopmyi,;

5 BLIYUCTAMb PACCMOSAHUSA U Y2Ibl 8 NPOCMPAHCMBE.
B nosceonesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

COOTHOCUTbH aOCTPaKTHbIE FTEOMETPUUECKUE MOHITUS U (DAKTHI C
peaTbHBIMH KU3HEHHBIMH O0OBEKTAMH U CUTYAIUSIMU, B nosceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:




MCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FEOMETPUUECKUX UTYD
JUISL pEIICHUS TUIIOBBIX 3a/1a4 MPAKTUYECKOTO COACPHKAHMUS;

COOTHOCHTbD IUIOIIAAN MTOBEPXHOCTEH Te OAMHAKOBON (hOPMBI
pa3sIM4YHOIO pa3Mepa;

COOTHOCUTH 00BEMBI COCYZIOB OAMHAKOBON (hOPMBI Pa3TUYHOTO
pa3mepa;

OIICHUBATh (POPMY IIPABHILHOTO MHOTOIPAHHUKA MTOCIIE CIHIIOB,
Cpe30B | T.II. (ONPEeATh KOJMYECTBO BEPIUINH, pebep U rpaHei
MOJIy4YEHHBIX MHOTOIPAHHUKOB)

UCNONIBL306AMb CEOLICNBA 2e0MEeMPUYECKUX hucyp O peuleHus:
3a0a4 NPAKMuUYecKo20 xapakmepa u 3a0ay u3 opyaux ooiacmetl
3HaHUuUl

BekTopsl n OnepupoBaTh Ha 6a30BOM YpOBHE TIOHATHEM JEKAPTOBBI Onepuposams NOHAMUAMU OeKAPMOEbl KOOPOUHAMbL 8
KOOPIAMHATBI | KOOPJAMHATHI B IIPOCTPAHCTRBE; npoCmMpancmee, 6eKmop, MoOyib 6eKMOPA, PAGEHCMBO 6EKMOPOS,
B KOOPOUHAMbL 6EKMOPA, Y20l MENHCOY BEKMOPAMU, CKAISIPHOE
NMPOCTPAHCTB HAXOJWTE KOOPIMHATEI BEPIIMH Ky0a H NPAMOYTONLHOI0 npouszeedeHue 6eKmMopos, KOJIUHeApHble BeKMOpbl,
o napajureNienumne/a
HAX00ums paccmosiiue mexcoy 08yMst MOUKaAMU, CYMMY 8eKNOPO8
U npouszeedeHue 8eKmopa Ha YUCo, Y20l Meicoy 6eKmMopamu,
CKaNsIPHOE Npou3eedeHue, packiaobléams 6eKmop no 08ym
HEeKOTUHEeAPHBIM 8eKMOPAM,
3a0a6amov NIOCKOCMb YPAGHEHUEM 6 0eKapmoBoU cucmeme
KOOpOUHam;
peutamsb npocmetiuiue 3a0a4u 66e0eHUeM 8eKMOPHO20 bazuca
MeTtoabl [TpuMeHsITh U3BECTHBIE METOBI IPH PEIICHUU CTaHIAPTHBIX Hcnonvzosams ocHOBHbIE MemoObl 00KA3amelbCmad, NPpo8oOUMs
MATEMATHKH | MaTEMaTUYECKHUX 3a/1aY; 00Ka3amenbCmeao U 8bINOIHAMb ONPOBEPHCEHUE,

3aM€uaTh U XapaKTECPHU30BaTb MATCMATUICCKHUE 3aKOHOMCPHOCTH B
OKpYKaIoIIeH TeCTBUTEIILHOCTH;

MIPUBOAUTH IPUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B
IIPUPOJE, B TOM YUCIIE XapaKTEPU3YIOIIHUX KPACOTY U COBEPILIECHCTBO
OKpPY’KaIOIIEr0 MUPA U NPOU3BEIACHUNA HCKYCCTBA

NPUMEHSAMb OCHOBHbBLE MEMOObL PeULeHUS MAMEMAMUYECKUX
3a0ay;

HA OCHOBE MAMEeMamuyecKux 3aKkOHOMepHOCmell 8 npupooe
Xapaxkmepuzo8ams Kpacomy u COGEPULEHCMBO OKPYAHCAIOULE20
MUupa u npoussedeHull UCKyCCmea, NPUMeHams npocmeuuiue
npocpamMmubie cpeocmaa U INeKMpOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peuleHuy Mamemamuideckux 3a0a4




YYEBHO-TEMATUYECKHWH IIJIAH KYPCA AJITEGPBI 1 HAYAJI AHAJIM3A

ITporpamma paccunrtana: B 10 kiaacce Ha 102 yaca (3 yaca B Hememo), B 11 kiracce Ha 102 yaca (3 yaca B HeJ1eJ11o).

10 kaacc
Ne
Paznen KonnuecTBo yacos
n/m
1. [ToBTOpeHMEe Kypca anredpsl 7-9 kinacca 6
2. JlelicTBUTEIIbHBIC YHCIIA 11
3. Crenennast pyHKIUS 12
4. [Toka3zarenbHas QyHKIMS 12
S. Jlorapudmuueckas GpyHKIUSA 15
6. Tpuronomerpuueckue Gopmybl 23
7. Tpuronomerpuveckre ypaBHEHUS 16
8. HTorosoe nmoBTopeHue Kypca areOpsl 1 Havaia aHaiuza 10 kiacca 7
Uroro: | 102
11 knace
Ne

/o

Paznen

KonunuectBo uacoB




9. [ToBTOpeHme Kypca anredpsl 1 Hauan aHaim3a 10 kiacca 5

10. Tpuronomerpuueckue GyHKIUU 13
11. [Ipoun3BogHas U €€ TEOMETPUICCKUMA CMBICIT 16
12. [TpumeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMIA 16
13. Huterpan 13
14. KombunaTtopuka 10
15. DNIeMEHThI TEOPUU BEPOSITHOCTEN 7

16. CraTucruka 8

17. HroroBoe moBTOpEeHNE Kypca anreOpsl M Haual aHajiu3a, moArororka k EI'D. 14

Hroro: | 102

Conep:xkanue kypca B 10 kiaacce (102 v)

«IloBTOpenue Kypca 7 -9 kaacca» (6 1)

UYucnoBsle 1 OyKBEHHBIE BBIpAXKEHHUS. YTIpolleHUE BolpakeHU. YpaBHeHus. Cucremsl ypaBHeHU. HepaBeHcTBa. DnemMeHTapHble QyHKIUU.

Tema 1. «/lelicTBuTEeIBLHBIE Yncaa» (11 4)

Hensle n pannonanbHble uyncia. JlelicTBurenbHble yncna. beckoneuHo yObIBaroliasi reoMeTpuyeckas nporpeccus. ApudmeTnyeckuil KOpeHb HaTypalbHOM
creneHd. CTeneHp C palliOHAIbHBIM U JEHCTBUTEIBHBIM [TOKA3aTEISIMHU.

OcHoBHble 11e711: (HOPMHUPOBAHME MTPEICTABICHUM O HATYPAIBHBIX, LEJBIX YHCTAX;

0 NIPU3HAKAX JEITUMOCTH, IPOCTHIX U COCTABHBIX YHUCIIAX;

O pallMOHAJIBHBIX YUCIIAX;

0 TIepuo/Jie, O MePHUOANYECKON APOOH, O IEeHCTBUTENBHBIX YUCIIAX;

00 UppaIMOHAILHBIX YHCTIaX;

0 OECKOHEUHOM JIeCATUYHOM NMepuoANYECcKOl 1podH;

0 MOJyJIe NEUCTBUTEIBHOTO YUCIIA;

¢dbopmHpoBaHHEe YMEHUIl onpenensiTh OECKOHEYHO YOBIBAIOLIYI0 I'€OMETPHUYECKYIO MPOTPECCHI0, BBIYUCIATH MO (GopMysie CyMMy OECKOHEYHO yObIBarouiei
r€OMETPUYECKON ITPOTPECCHH;

OBJIa/ICHUE YMEHHUEM M3BJICUCHUS KOPHS N-U CTETIEH! U MPUMEHEHHE CBOMCTB apU(PMETHUECKOTO KOPHS HaTypallbHOW CTEIEHH;

OBJIAJICHHE YMEHUEM M HAaBBIKAMU PELICHUS UPPALHOHAIBHBIX YPABHEHMM, UCIIONIB3Ys PA3JIMUYHbIE METObI PEIICHHS HPPALIMOHAIBHBIX YPABHEHUN U CBOMCTB
CTETIEHH C JIFOOBIM IEJIOUNCIIEHHBIM TIOKA3aTEeNIEM.



Tema 2. «Ctenennass pynkums» (12 1)
Crenennas ¢pyHkuus, e€ cBolicTBa U rpaduk. PaBHOCHIbHBIC YpaBHEHUS 1 HepaBeHCTBA. MppannoHanbHble ypaBHEHUS.
OcHoBHBIE 1€ (OPMHUPOBAHUE NPEICTABICHUHN O CTENEHHON (PyHKIMHM, O MOHOTOHHOH (pyHKLUHY;
(dbopMHpoBaHUE YMEHHI BHIMOIHATH PE00pa3oBaHKe JAHHOTO YPaBHEHHS B ypaBHEHHE-CIICACTBUE, PACIIUPEHUS 00JIACTH ONPeIeIeHus, IPOBEPKU KOPHEH;
OBJIa/ICHUE YMEHHUEM pelIaTh UPPALUOHAIbHbBIC YPABHEHHSI METOJIOM BO3BEIEHUS B KBaipaT 00enX 4acTel ypaBHEHMsI, IPOBEPKHU KOPHEH YpaBHEHHUS;
BBINOJIHATH PAaBHOCUIIbHBIE TPe0Opa30BaHus YPaBHEHUS U ONPEACISATh HEPAaBHOCUIIbHBIE TPe0Opa3oBaHus ypaBHEHUSI.
Tema 3. «Iloka3arenbHas pynkuus» (12 4)
[TokazatenpHast QyHKius, e€ cBoiicTBa M rpaduk. IlokasarenbHble ypaBHeHus. [loka3atenbHble HepaBeHCTBA. CHCTEMBI MOKAa3aTENbHBIX YPaBHEHUH H
HEPABECHCTB.
OcHoBHBIE 11eTH: (OPMHUPOBAHUE MOHIATUN O TIOKA3aTEIbHON (DYyHKIHH,
O CTEIIEHU C TPOU3BOJILHBIM JEHCTBUTEIBHBIM I10KA3aTEIIEM,
0 CBOICTBaX MoKa3aTeIbHON (PYHKINH, O Tpaduke QyHKIMH, O CHAMMETPHUU OTHOCUTEIIHO OCH OpAMHAT,
00 SKCHOHEHTe; (OPMHUPOBAHUE YMEHHUS pellaTh IO0Ka3aTelIbHblE YpaBHEHMsI Pa3IMYHbIMH METOAAMHU: YpaBHHUBAaHHEM IIOKa3aTeliel, BBEJIEHUEM HOBOIl
[IEPEMEHHOI; OBJIaJICHHE YMEHUEM PEeIlaTh I0Ka3aTeIbHbIE HEPABEHCTBA Pa3IMYHBIMU METOJJaMH, UCII0JIb3Ys CBOMCTBA PABHOCUJIBHOCTH HEPABEHCTB;
OBJIAJICHUE HAaBBIKAMU PELLEHUS CUCTEM IT0OKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB METOIOM 3aMEHBI IEPEMEHHBIX, METOZOM MOICTaHOBKHU.
Tema 4. «/lorapupmuyeckas pynxkuus» (15 1)
Jlorapugmsl. Coiicta snorapudmoB. JlecsTuunble U HaTypanbHble Jorapudmel. Jlorapupmudeckas Gynkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue
ypaBHeHus. Jlorapudmuueckue HepaBeHCTBA.
OcHoBHBIE 11en1: (OPMHUPOBAHUE MPeJICTaBIEHHH 0 Jorapudme, 00 OCHOBaHUU Jiorapudma, o jorapupMUPOBaAHUHU, O AECATUUHOM Jorapudme,
0 HaTypaJbHOM Jiorapudme, o popmysie mepexoa ot Jorapudma ¢ OJHUM OCHOBAHUEM K JIoTapu(My ¢ IPYTHM OCHOBAHHEM;
dbopMHpoBaHUE YMEHHsI TPUMEHATh CBOMCTBA JOrapu(pMOB:
Jorapudm npousBeAeHUs, JorapuM 4acTHOTO, JOrapu(M CTENEHH, IPU YIIPOLLIEHUH BBIPAXKEHUHN, COAEpKAIINX JIOTapU(PMBI;
OBJIaJICHUE YMEHHMEM pelIaTh Jorapu(pMUUECKue YpaBHEHUS; Nepexos K paBHOCUIBHOMY JIOTapU(pMHUUECKOMY YPaBHEHHUIO, METO]I MOTEHIIMPOBAHUS, METO]
BBEJICHUSI HOBOW NIEPEMEHHOM, OBJIa/IEHUE HABBIKAMU PEILIEHUS JIOrapu(pMUUYECKUX HEPABEHCTB.
Tema S. « Tpuronomerpnuyeckune popmyJan» (23 1)
Panuannas mepa yria. IIoBopoT ToukuM BOKpYr Hadajga kKoopauHat. OmpeleneHue CHHyca, KOCHHyca M TaHreHca. 3HaKu CHUHYyca, KOCMHYCa M TaHTeHca.
3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM M TaHT'€HCOM OJIHOTO U TOTO K€ yria. TpuroHomerpuueckue Toxaectsa. CHHYC, KOCHHYC M TaHT€HC YTJIOB O U 0.
®opmyisl cnoxeHus. CHHyC, KOCUHYC M TaHT'€HC JBOMHOrO yria.. @opmysl npuBeaeHus. Cymma 1 pa3HOCTh cMHYcOB. CyMMa U pa3HOCTh KOCHHYCOB.
OcHoBHBIE 11enU: (OPMHUPOBAHUE MPEICTABICHUI O paJiuaHHON Mepe yria,
0 MepeBo/ie paJlaHHON MEPHI YIJia B TPaJdyCHYIO Mepy U Ha000pOT;
0 YHMCJIOBOM OKPY’KHOCTH HAa KOOPAMHATHOM IJIOCKOCTH;
0 CHHYC€, KOCUHYCE, TAHT€HCE, KOTAHI€HCE, UX CBOWCTBAX;
0 YETBEPTAX OKPY>KHOCTH;
(dbopMHpOBaHNE YMEHHUH YIPOIIATh TPUTOHOMETPUYECKUE BBIPAXKEHUSI OJHOTO apTyMEHTa;
JIOKa3bIBaTh TOXK/IECTBA;
BBITNOJIHATH peoOpa3zoBaHe BbIPAKEHUH TOCPEICTBOM TOXAECTBEHHBIX TPEO0Opa30OBaHU;
OBJIa/ICHUE YMEHHEM MPUMEHSTH (hOPMYJIIbI CHHYCAa U KOCUHYCa CYMMBI M Pa3HOCTH, (JOPMYJIbI IBOMHOTO yTJia JUIsl YIIPOLICHUS BBIPayKEHHIA;



OBJIaJICHNE HaBbIKAMHU MCIOJIb30BaHUs (YOPMYIT IpUBEACHUS U (HOpMYIT TPeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B TPOU3BE/ICHUE.

Tema 6. « Tpuronomerpnuyeckue ypapuenus» (16 4)

VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tgX = a. PemieHne TpuroHoMeTpu4ecKux ypaBHCHUM.

OcHoBHBIE 1IeNH: (OPMHUPOBAHUE TIPEACTABICHUN O PEIICHUH TPUTOHOMETPHUYECKUX YpaBHEHHH Ha YMCIOBOW OKPYKHOCTH, 00 apKKOCHHYCE, apKCHHYCE,
apKTaHIeHCe, apKKOTAaHT€HCEe YHCIIa;

(dbopMHUpOBaHKE YMEHHH PELICHUS POCTEUIIINX TPUTOHOMETPHUECKUX YPAaBHEHHUN, OJJHOPOAHBIX TPUTOHOMETPHUYECKUX YPaBHEHHIA;

OBJIaJICHHE YMEHUEM peliaTh TPUTOHOMETPUUECKHUE YPAaBHEHHUSI METOJIOM BBE/ICHUSI HOBOW MEPEMEHHOM, METO/IOM Pa3JIOKEHUs HA MHOXKHUTEIH;

pacuupenue u 0000IIeHHE CBEJICHUN O BUAAX TPUTOHOMETPHUUECKUX YPAaBHEHHH.

IToBTOpEHue. 7 yacos.

Conep:kanue kypca B 11 kaacce (1024yaca)

Tema 1. «IloBTOpeHune Kypca anredpsl 4 Hayaa anaau3a 10 kiaacca» - 5 yaca
YpoBeHb 00s13aTe/IbHOI OATOTOBKH 00y4aronierocst

e VYMeTh pemarb HECIOKHBIE alre0pandeckue, HppaluoHaIbHbIe, TOKa3aTelbHbIE, JJOTapH(PMUIECKIE, TPUTOHOMETPUIECKHE YPAaBHEHHUSI, HEPABEHCTBA U
UX CUCTEMBI.
e 3HaTh CBOMCTBA CTENEHHOM, IOKa3aTeIbHOM, Jorapupmuueckoit GyHKIUN U yMETh CTPOUTh UX Tpa(UKH.
Tema 2. «Tpuronomerpuyeckue Gynkuumn» - 13 yacon

YpoBeHb 00s513aTeIbHOI MOATOTOBKH 00y4aromerocst

e Hayuutbcs HAXOAUTH 00IACTH ONPENENCHNS] TPUTOHOMETPHUECKUX (DYHKIINHA.

e HayuuTbcs HaXOAUTH MHOXKECTBO 3HAYCHUH TPUTOHOMETPHUYECKUX (DYHKIIHUH.

e HayuuTtbcs OonpesensiTs YeTHOCTh, HEUETHOCTD, IEPUOMYHOCTD TPUTOHOMETPUIECKUX (PYHKITHA.

e 3HaTh CBOMCTBA TPUTOHOMETPHUUECKUX GyHKImA ) =COSX, Y =SINX, ) =1gX u yMerh CTPOMTH HX rPaduKH.
Tema 3. «IIpou3BoaHasi U ee reOMeTpHYECKHI cMBbICT» - 16 yacoB

YpoBeHb 00s13aTeIbHOI MOATOTOBKH 00y4aromierocst

e [loHnmaTh MEXaHUYECKUM CMBICI IIPOU3BOJHOM.
e HaxoauTh NpoU3BOIAHBIEC FIEMEHTAPHBIX (DYHKIHM, TOIb3YysICh TaOIHIIel TPOU3BOAHBIX.
e HaxoauTh Npou3BOAHbIE AIEMEHTAPHBIX (DYHKIHHA, TOIb3YSCh MpaBUiIaMu T HepeHIUpOBaHHUS.
e JloHMMaTh TEOMETPUYECKUNA CMBICI POU3BOIHOM.
Tema 4. «IIppMeHeHne NPOM3BOAHOM K HCCICAOBAHNIO (pyHKIMIE» - 16 yacoB

YpoBeHb 00s13aTe/IbHOM MOATOTOBKHU 00y4aK0LIerocst



e [IpuMeHATH MPOU3BOAHBIC AJIS HCCIAENOBaHUS (DYHKIIMHA HA MOHOTOHHOCTh B HECJIOKHBIX CITydasix.
e [IpumMeHSTH MPOM3BOAHBIC AJIsl HCCIEIOBaHUS (DYHKIMIA HA SKCTPEMYMBI B HECIIOKHBIX CITydasiX.
e [IpuMeHATH MPOM3BOAHBIC AJISl HCCIEOBaHUS (DYHKIMHA U TTOCTPOCHUS X TPA(PHUKOB B HECTOKHBIX CITydasiX.
e [IpuMeHATH MPOU3BOAHBIE AJIS HAXOXKAECHUS HAUOOIBIINX U HAMMEHBIINX 3HAaYeHUHN (QyHKIUH
Tema 5. «HTerpas» - 13 yacon

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4aronierocst

e HayuuTtbcs HAXOIUTH IEPBOOOPA3HBIE, OIB3YSICh TAOIHUIIEH TEPBOOOPA3ZHBIX.
e HayuuTtbcs BBIUMCIATH MHTETPAJIbl B IPOCTHIX CIIydasix.
e HayuuTbcs HAXOIUTH IJIOIIAlb KPUBOJIMHEHHOM Tpanenuu.

Tema 6. «KomOnnaTopuka» - 10 yacos

YPOBeHb 00513aTeILHOM MOATOTOBKH oﬁyqalomerom

e VYMeTh peniath KOMOMHATOPHBIC 3a/1a4H.
Tema 7. «iieMeHTBI TeOPUH BEPOATHOCTEH» - 7 4acoB

e YMeTh HaXOAUTh BEPOSITHOCTH CIyYaWHBIX COOBITUN B IPOCTEHIINX CITydasx.
Tema 8. «CtaTucTuka» - 8 yacos

L4 Hpe,[[CTaBJ'IHTL pacipeaciiCcHue 3HAYCHUI CﬂyqaﬁHOﬁ BEJIUYMHBI B BUJI€ YaCTOTHOM Ta6J'II/II_H>I U TUCTOTPAMMBI.

e 3HaTh M HAXOJUTh OCHOBHBIE IIEHTPAJIbHbIE TEH/IEHIIUN Y4EOHbIX BEIOOPOK: MOy, MEIUAHY, CPEIHEE.
Tema 9. «ATOroBoe NoBTOPEeHHE Kypca ajJredpbl 1 HaA4YaJI aHaJIM3a» - 14 yacos

Oo6s13aTeJIbHbIE MUHUMYM CO/IepP:KaHNsl 00pa30BaTe/ILHOM 00J1acCTH MaTeMaTHKA

Kopens crenenn n.

CreneHp ¢ paliOHAIEHBIM TTOKA3aTeNEM.

Jlorapudm.

Cunyc, KOCHHYC, TaHTEHC, KoTaHreHc. [Iporpeccun.

OOu1re mpueMsl penieHus ypaBHeHul. Pemenne ypasHenuid. CucTeMbl ypaBHEHHH ¢ IByMsl TepeMeHHbIMU. HepaBeHCTBa ¢ 0JJHOM epeMeHHOM.
O06nacth ornpeneneHust GyHKLIUH.

Oo6nactp 3HaUeHUHN QYHKIUH.

[Tepuonumunocts. YeTHOCTh (HEueTHOCTD). Bo3pacranue (yObiBaHue).
DkctpemyMmbl. Hanbomnblee (HauMeHbllee) 3Ha4eHHE.

I'paduxu GyHKIMIA.

[IpounsBogHas.



e lccnenoBanue (GyHKIMH C TIOMOIIBIO IPOU3BOAHOM.
e [lepBooOpa3nas. Unrerpan.

e [lnomanbs KpUBOJIMHENHON TPAIICLIHH.

e Cratucruyeckas o0pabOTKa JaHHBIX.

e PemieHue KOMOMHATOPHBIX 33au.

e (CnyyaiiHble COOBITUS U UX BEPOSTHOCTH.

YpoBeHb 00513aTe/IbHON MOATOTOBKH 00y4al01Ierocs
YMeTs:

e ompeneniaTh 3HaueHue (PYHKIUH 10 3HAYCHHUIO apryMEHTa MPH PA3JIMYHBIX CIIOCO0ax 3a1aHusi QyHKINH;

® CTPOWTH IpayKN U3YIEHHBIX (PYHKITHII;

®  OIHKCHIBATH MO TPAQUKy U B MPOCTEHINHNX CITydasx 1o (opMmyJie MoBeIEHUE U CBOWCTBA (PYHKINH, HAXOAUTH MO TpaduKy GYHKIUN HAUOOIBIINE U
HaMMEHbIINE 3HAYCHNUS;

®  BBINOJHATH apU(YMETHIECKUE JCUCTBHS, COUETask YCTHHIE U MMChbMEHHBIEC TPUEMBI, TPUMEHEHHE BBIYHCIUTENLHBIX YCTPOUCTB; HAXOJUTh 3HAUCHHUS
KOpHSI HAaTypaJbHOH CTENEHHU, CTENIEHH C PAallMOHAIBHBIM MTOKa3aTeleM, JIorapu(ma, UCIOIb3ys IPU HEOOXOAMMOCTH BEIYUCIUTENILHBIC YCTPOICTBA;
M0JIb30BAThCS OLEHKOM U MPUKHUIKOW IPH MPAKTHUECKUX pacyerax;

® IPOBOJUTH IO U3BECTHBHIM (hOPMYyIIaM M paBUJIaM PpeoOpa30BaHus OYKBEHHBIX BBIPAKECHUI, BKIFOYAIOIINX CTEIICHH, PaJUKaJIbl, JOrapu(Mbl U
TPUTOHOMETPHUYECKUE (PYHKITHH;

®  BBHIYHUCIIATH 3HAUCHHS YMCIOBBIX U OyKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISII HEOOXOIMMBIE TIOJICTAHOBKH 1 TIPe00pa30BaHus;

®  BBHIYHUCISTH MPOU3BOHBIE U TIEPBOOOPA3HBIC IIEMEHTAPHBIX (DYHKIIHH, HCIIOB3YsI CIIPABOYHBIE MAaTEPHAIIBL;

® uCClenoBaTh B MPOCTEHIINX cly4asX (YHKIUU HA MOHOTOHHOCTh, HAXOAUTh HAUOOJIbIINE 3HaYeHUs! QYHKIMN, CTPOUTH rpa)uki MHOTOUJICHOB U
MPOCTEUIINX PAIMOHABHBIX (DYHKITHI C UCIIONB30BaHUEM allapaTa MaTeMaTHYECKOTO aHAIIN3a;

® pemath palMOHAJbHEIE, TOKA3aTeIbHBIE U JIOTapu(pMUYecKre ypaBHEHNS 1 HEPABEHCTBA, MPOCTEHIIINE HPPAITMOHAIBHBIE U TPUTOHOMETPHIECKHE
YPaBHEHHUS, UX CHCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4alomerocs

pelaTh ypaBHEHUs, IPOCTEHUILNE CUCTEMbI YPAaBHEHHM, UCIIOJIB3YS CBOMCTBA (DYHKUMI U UX TpadUKOB;

BBIUUCIIATH IJIOIIAN C UCIOJIb30BAHUEM NIEPBOOOPA3HOIL;

MCIOJIb30BATh JJIs MPUOIMKEHHOTO pelIeHNs YpaBHEHUH U HEPABEHCTB IpadudecKuil MeTox;

n300paxkaTh Ha KOOPJUHATHOMN TUIOCKOCTH MHOXKECTBA PELIEHUI MPOCTEUIINX YPAaBHEHUN U UX CUCTEM.

CTPOUTH IpapUKU N3yYEHHBIX (QYHKIUMH;

® OMNHUCHIBATH MO TpaduKy U 1Mo GopMyJie IOBEJCHHUE U CBOMCTBA (DYHKIIMNA, HAXOAUThH MO rpaduKy QyHKIMHU HAaHOOJbIINE U HAUMEHbIINE 3HAYCHUS;
HCIN0JIb30BATh IPHO0peTeHHbIe 3HAHUA M YMEHHS B IPAKTHYECKO /1esiTeJIbHOCTH M OBCEHEBHOM KNU3HU JIJISA:



MPAKTUYECKHX PacueToB Mo (opMyam, BKIOYas (OpMyJIIbl, COAEpIKAIINE CTETIEHHU, PaJAUKaJIbl, Torapu(Mbl 1 TPUTOHOMETPHUECKUE (PYHKIIUH,
UCIOJIB3YS IPU HEOOXOIUMOCTH CIIPABOYHBIE MaTepUaibl U MPOCTEHUIITNE BHIYUCIUTEIbHBIE YCTPONUCTBA.

OIMCAHUS C TIOMOIIBIO PYHKIMIA Pa3IMUHBIX 3aBUCUMOCTEH, IPEICTABICHUS UX TpapUUeCcKH, HHTEPIIPETalluU rpa(uKoB;

pelIeHus MPUKIAIHBIX 3a7a4, B TOM YHCIIE COLUATbHO-9KOHOMUYECKUX U (PU3HUECKUX, Ha HAauOOJIbIIME M HAMMEHbIINE 3HAUEeHUs, HA HAXOXKCHHE
CKOPOCTH U YCKOPEHUS;

IIOCTPOEHHUS U UCCIIEJOBAHMSI IPOCTEUIINX MATEMATUUECKUX MOJEIIEH.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 110 AJITEBPE. 10 KJIACC (102 HACA, 3 Y/HE.)

Ne Tema Bun XapakTepucTHKA 1eSITeJIbHOCTH YYAIIUXCH Jdata npoBenenust
n/n ya
Ilian dakrt
IToBTOpenue kypca 7 -9 kiaacca 64
1 |YucnoBsie u OyKBEHHbIE BBIPAXKEHUS. 3HaTh: YucinoBble U OyKBEHHBIC BBIPDOKEHHUSA.  YIIPOUICHHE
BbIpakeHUi. YpaBHeHus. Cucrembl ypaBHeHHH. HepaBeHcrtsa.
2 [YnpouieHue BhIPAKEHUI. CHCTeMBI HEPABEHCTB. JJleMeHTapHbIe (QyHKIMH.
3 |YpaBuenusa. CucreMsl ypaBHEHUH.
4 |HepasenctBa. CucreMbl HEpaBEHCTB.
5 |DnemenrtapHbie QYyHKIUH.
6 |BxoaHasi KOHTpoJIbHAasI pa6oTa
I'naBa 1. [lelicTBUTEe/IbHBIE YHCJIA 114
7 |Llensie 1 parmoHaIbHBIC YUCIIA. 3HATBH: TIOHSATHE  PAIMOHATBHOTO  YHCIA, OECKOHEUHOU
— JNECATUYHON TMEepHOINYecKOr IpoOu; ompeneieHne KOpHS N-i
8 |HeiicTBUTENBHEIC YHCITA. CTENIEHH, €r0 CBOMCTBA; CBOMCTBA CTENEHH C PAlMOHAILHBIM
MOKa3aTeleM;
9 |BeckoHEUHO yOBIBAOIIAS TEOMETPUUYECKAS TIPOTPECCHSI.
yMeTh: TPUBOIUTH MPUMEPHI, ONPENLISITh MOHATHS, TOAOUPaATh
10 |BeckoneuHo yObIBaromas reoMeTpudeckas mporpeccHsl. npakt. |aPTYMCHTEI, opmyrpoBath BBIBOJIBL, IIPUBOJTHTH
JIOKa3aTelIbcTBa,  Pa3BEPHYTO  OOOCHOBBIBATH  CY)KJICHHS;
paboTa |mpencTaBnATh OECKOHEUHYIO TNEPHOAMYECKYIO ApOOb B BHIE
— — OOBIKHOBEHHOU  Jpo0u; HaXOIUThH CymMMy  OECKOHEYHO
11 |Apudpmernueckuii KOpeHb HaTypaIbHOMN CTEIEHH. . . )
yObIBalOIlell ~ TeOMETPUYECKOH  MPOTPECCUU; BBITIOJIHATh
12 |ApudmeTnaeckuii KOpeHb HATYPATBHOMN CTETCHN. npeoOpa3oBaHMsl BBIPAKECHHM, COJIEpXKAIINX PaTUKaIbl; pernaTh
MpOCTEHIlINEe YpPAaBHEHMsI, COJEpXKallhie KOPHU I-i CTENeHHU;
13 |Crenenp ¢ pallMOHAIBHBIM MTOKa3aTeleM. HaXOJIUTh 3HAYCHHS CTEIICHHU C PallMOHATIBLHBIM ITOKa3aTeJIeM.
14 |Crenesb ¢ IeliCTBUTEIHHBIM [TOKA3ATEIIEM. MPaKTUK
yM
15 |Bpluncnenue crenenu u apuMeTundeckoro KopHsi.




16 [IToBTOpenue mo Teme «JlelicTBUTENBHBIE YHCIIa. HUCCIIENO0
BaHHC
17 (KouTpoabHasi pabota Ne 1 1o Teme «/lelicTBUTEIbHBIC
qHCIIay.
I'naBa 2. Crenennasi pyHKuus 114
18 [Crenennas ¢yHkIus, e€ CBONCTBA U TpaduK. 3HATh: CBOWCTBa (YHKIWH; CcXeMy HcClaeAoBaHUs (YHKIIHH;
— OTpeNieIeHne CTETeHHOW (YHKUMHU; TOHATHE HPPALUOHATIBHO
19 |Crenennas ¢pyHkuus, e€ CBOWCTBa U TpaduK. HCCTIENO |yhapHenns;
BaHHC yMeTb: CTPOHUTH TpaUKu CTENEHHBIX (QYHKIMHA MPU Pa3TUIHBIX
3HAYEHUSX MMOKa3aTeJs;
20 |BzaumHO oOpaTHbIe (PYHKIIHU. Urpa ’ .
v _ |uccnenoBate GpyHKIMIO IO cXeMe (ONHMCHIBATh CBOMCTBA (DYHKIIHH,
«ITalan | yaxonuTh HAMGOMIBINNE M HANMEHBIIIHE 3HAYCHNS);
? pemaTh MpOCTEeHINe ypaBHEHUST M HEPABEHCTBA CTaHAAPTHBIMU
METOJlaMH; HM300pakaTb MHOXKECTBO pEIICHUN HEPaBEHCTB C
21 |PaBHOCUIIbHBIE ypaBHEHUS. 2 8
OJTHO TIEPEMEHHOI;
22 |PaBHOCHIIBHBIC HEPABEHCTBA. MPUBOJUTH TPUMEPHI, OOOCHOBBIBATH CYXACHHUSA, MOI0MpPATh
apryMeHTHI, ((OpMyIIMpOBaTh BHIBOJIBL;
23 |WppaunoHanbHbIe yPaBHEHHUS. pelmats  paluoHaJbHbIE ypaBHEHHUS, MPHUMEHsS  (OPMYIIbI
YR COKpAIIEHHOTO YMHOKEHHUSI TIPH UX YIPOIIECHHUM;
PPALHOHATILHEIC yPABHCHNA. TPAKTHK | pemats UppalMOHANbHBIE YpaBHEHUS;, COCTABISATh
™ MaTEMATUYECKHME MOJIEH PEATIbHBIX CHTYAIMIA;
aBaTh OLICHKY MH(popManuu, ¢pakTam, porecca, ornpeesiarh ux
25 |HppanuoHalibHble HEPAaBEHCTBA. A HCHKY MH(OpMALH, ¢ » Tipotieccd, onpen
aKTyaJbHOCTb.
26 |Pemenue upparmoHaNbHBIX YPAaBHEHUH W HEPABEHCTB.
27 |Pemienue uppaioHaibHBIX YPAaBHEHHU U HEPABEHCTB.
28 |[loBTopenue mo Teme «CreneHHAsT (YHKIUSD). MPOEKT
29 |KontpoabHas padora Ne 2 o Teme «CreneHHas
GYHKIHSY.
I'nasa 3. Iloka3zarenbHass GQyHKUMSA 124
30 |[Toxa3zarenpHast GyHKIMS, €€ cBOIcTBA U rpaduK. 3HATh: OIpeNeNIeHNe MoKa3aTeabHOH (PyHKIMH U e€ CBOICTBa;




31 |Iloka3zatenbHas QyHKIM, €€ cBOIcTBA U rpaduK. COPEBHO |METOABI pEIICHHs MTOKa3aTeIbHbIX YPAaBHEHUN M HEPABEHCTB U UX
BaHUE CHUCTCM;
YMeThb: ONPEAEIATh 3HAU€HMsl I0Ka3aTelNbHOM (QYHKUUU IO
32 |llokasaTenbHbIC YPABHCHHUS. 3HaUEHUIO0 €€ aprymMeHTa IpH pPasIM4YHBIX crocofax 3aJaHus
byHKINH,
33 |Iloka3zaTenbHbIC YpAaBHECHHUS. MPAaKTUK . .
CTPOUTH TpaduK MOKA3aTEIHHON (QYHKIUH;
M IIPOBOJIUTH ONMCAHUE CBOMCTB (DYyHKIIMH;
34 |[lokasaTe/bHbIC HCPABCHCTEA, HCIIONB30BATD rpaduK TMOKa3aTeNbHOM (YHKIMU ISl PELICHHS
YPaBHEHUH U HEPABEHCTB IpapUUECKUM METOJIOM;
35 |Iloka3aTenbHbIC HEPABEHCTBA. IPAKTUK | PELIATh IPOCTENIIME MTOKA3ATEIbHBIC YPABHEHUS U X CUCTEMBI,
yM pewiaTh I0Ka3aTellbHblE YpPaBHEHUS, IPUMEHssI KOMOHMHALUIO
HECKOJIbKUX aITOPHUTMOB;
36 |lloka3sarenbHble ypaBHEHUS M HEPABEHCTBA. peniaTh NpOCTEeHINe MOoKa3aTeIbHbIC HEPABEHCTBA U UX CUCTEMBI;
- pemaTth IOKa3aTelIbHbIe HEPaBEHCTBA, NPUMEHSISI KOMOHMHAIIUIO
37 |Pemenue cuctem moka3aTelbHBIX YPaBHEHH. MCCI€ | 1o ckOBKIX ANTOPHTMOB;
38 |Pelmienue CHCTEM MOKA3ATENBHBIX HEDABEHCTB. CaMOCTOSITENIbHO UCKATh U OTOMpaTh HEOOXOIUMYIO JUJIsl PEIIECHUs
y4eOHBIX 3a7a4 HH(POPMAIIHIO;
39 |Pemenue mokazaTenbHBIX YPaBHEHUI U HEPABEHCTB. IPEBUIET BO3MOKHBIE ITOCICICTBHS CBOUX JICUCTBHM.
40 |IToBTopenue no teme «IlokazarenbHas QyHKIMS. KOH
Kypc
41 (KonTpoanHasi pabora Ne 3 no teme «IlokazarenbHast
GYHKIHSY.
I'naBa 4. Jlorapudmuueckass QyHKIHSA 154
42 |Jlorapu¢msl. 3HATh: IOHATHE JiorapudmMa, OCHOBHOE Jorapu(pMuyeckoe
TOXJIECTBO W CBOMCTBa JorapudmoB; QopMyiny Tmepexona;
43 |Jlorapudmsr. HPAKTHK | onpenenenue orapupMUuecKkoil GyHKIMHU, €€ CBOUCTBA; TIOHSATHE
yM JOTapu(pMHUECKOTO YPAaBHEHUSI U HEPABEHCTBA; METO/IbI PEIICHUS
24 |Crotiotsa norapugos, JorapupMHUUECKUX ypaBHe'HI/II\/'I; ITOPUTM peLeHus
norapu(MHUIECKIX HEPABEHCTB;
45 |Bbruucienne norapudMos. yMeThb: YCTaHABJIMBATh CBSI3b MEXAY CTEMEHbIO U JIorapupmMoM;
BBIUUCIIATH JIOTAPU(PM HYHCIIA TI0 OINPENEICHUIO; TPHUMEHSTh
46 |[ecartuuHble U HaTypalbHbIE JOrapUPMBI. CBO¥icTBa JIorapu(MOB;




47 |[decsTUYHBIC M HATYPAIbHBIC JIOTAPH(PMBL NpakT. |BBIpa)kaTh AAHHBIN JOrapudM uepe3 AeCTUIHBIA U HATypaIbHBIH;
5 OPUMEHATh  OmpezieNieHne  Jjorapupmuueckoi  QyHkum, &
pabota | cpojicTpa B 3aBHCHMOCTH OT OCHOBAHHS;
48 |Jlorapudmuyeckas GpyHkius, e€ cBOCTBa U rpaduK. nccnepo | OMPCACATE SHAUCHUC (GyHKIMH N0 3HAYEHMIO apryMeHTa MpH
same  |PA3THUHBIX crnioco6ax 3aganus GpyHKINY;
pemiath  mpocTteimme  JorapudMuUUecKue  ypaBHEHHS, UX
49 |Iloctpoenue rpaduka sorapupmMuyeckoit GyHKINH. CHCTCMBI,
MPUMEHSTH PA3JIMYHbIE METOJIBI JJISI PEIICHUS JIOTapU(PMUIECKIX
50 |Jlorapudmuueckne ypaBHEHHUS. YpaBHEHUI; pemarb MpocTeuIme norapumMuuecKue
- HEpaBEHCTBA.
51 |Pemenue norapuMUYECKUX ypaBHEHH. MIPaKTHUK
yM
52 |Jlorapudmudeckre HepaBeHCTBA
53 |Pemenue norapudMuuecKrX HEPaAaBEHCTB.
54 |Pemenue nmorapupMu4ecKux HEPaBEHCTB. IIPAKTHK
yM
55 [IloBTopenue no Teme «Jlorapudmuueckas GyHKINY. uccaeno
BaHHE
56 |KontpoabHnas padora Ne 4 o teme «Jlorapupmudeckas
GYHKIHSY.
I'naBa S. Tpuronomerpuyeckue (popmyJibl 234
57 |Pammannas mepa yria. 3HATh: MIOHATHS CHHYCA, KOCUHYCA, TAHI€HCa, KOTaHT'€HCa
MIPOM3BOJILHOTO YTJIa; PAIMaHHOW MEPHI yTia; KaK OMpeelsiTh
58 |[IoBOPOT TOUKH BOKPYT Hauajia KOOPIUHAT. 3HAaKU CHHYCa, KOCHHYCa U TAHT€HCa MPOCTOr0 apryMeHTa 110
YEeTBEPTSIM; OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKIECTBA;
59 |IToBOPOT TOUKM BOKPYT Hauaiaa KOOpPAUHAT. NPaKTHK
JI0Ka3aTeIbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKIECTB;
M
Y (bopMyIIBI CHHYCA, KOCHHYCa CYMMBI M Pa3HOCTH JIBYX YTJIOB;
60 |OnpeneneHrie CUHyca, KOCHHYCa U TAHTEHCA YTIIa. (opmyJIbI IBOWHOTO yIiia; BEIBOJ (OPMYIT IPUBEIECHHUS;
yMeTh: BBIp2XaTh PaJUaHHyI0 Mepy yIiia B Tpaxycax U Hao0OpoT;
61 |OnpeneneHue cuHyca, KOCHHyca U TAaHT€HCA YIIa. BBIYUCIISITH CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC yIJIa;
UCTIONB3YS YHCIOBYIO OKPYKHOCTh OIPEAEIISATh CHHYC, KOCHHYC,
62 |3Haku cuHyca, KOCHHYCa U TAaHTeHCA. IpPAKT. |TaHIEeHC, KOTAHT€HC IPOM3BOJIBHOIO YIJIa; ONPENENATE 3HAKH




pabora

63 |3aBHCHMOCTH MEXAY CHHYCOM, KOCHHYCOM M TaHT'€HCOM
OJIHOTO U TOTO K€ yria
64 |3aBUCHMOCTb MEXAY CHHYCOM, KOCHHYCOM M TAHT€HCOM  [Hccrieio
OJTHOT'O ¥ TOTO XK€ yrIJa. BaHUeE
65 |TpuroHoMeTpuyecKre TOXKIAECTBA.
66 |Tpuronomerpuueckue TOXKIECTBA. COPEBHO
BaHUeE
67 |CuHyc, KOCUHYC ¥ TAHTEHC YTJIOB O U -(L.
68 |Cunyc, KOCHHYC U TAHT€HC YTJIOB O U -(L.
69 |DopmyIibl CIIOKEHUS.
70 |DopmyIibl CIOKEHUS. MIPaKTHUK
yM
71 |CuHyc, KOCUHYC U TaHT'€HC JIBOIHOTO yTIJIa.
72 |CuHyC, KOCHHYC ¥ TaHT€HC JIBOIHOTO YTJIa.
73 |CuHyc, KOCUHYC U TaHT'€HC TIOJIOBUHHOT'O YTIJIa.
74 |Dopmybl IPUBHUIEHUS.
75 |PopMyIIbl IPUBUICHUS. IIPAKTHK
yM
76 |CymMma ¥ pa3HOCTb CHHYCOB.
77 |CymMma 1 pa3HOCTh KOCUHYCOB.
78 |IloBTropenue mo Teme «OCHOBHBIE TPUTOHOMETPUIECKUE  |MCCIIE0
bopMyIIBD) BaHUeE
79 |KontpoabHas padora Ne 5 mo teme «OCHOBHBIE

TPUTOHOMETpUYECKHE HOPMYITBI»

CHUHYyCa, KOCUHYCAa, TAHT€HCA, KOTAHT'€HCA 110 YETBEPTSIM;
BBITIOJIHSATH MPE0OPA30BaHUE MTPOCTHIX TPUTOHOMETPUUYECKUX
BBIPAKEHMI; YIIPOIIATh BBIPAXKEHUS C IPUMEHEHUEM
TPUTOHOMETPUYECKHUX (POPMYIT; OOBSCHATH N3yUICHHBIC
MOJIO’KEHHUS HA CAMOCTOSATEIBHO MO00PaHHBIX KOHKPETHBIX
MpUMeEPaAX;

paboTaTh ¢ yueOHUKOM, OTOMPATh U CTPYKTYPHUPOBATh MaTepHall;
M0JIb30BaThCS SHIMKIIONEANEH, CIIPABOYHOM JINTEPATYPOI;
MIPEABUAETh BO3MOXKHBIE ITOCIEICTBUS CBOUX JICHCTBHIA.




I'naBa 6. Tpuronomerpuuyeckue ypaBHeHHsI

16 4

80 |YpaBHeHue COSX = a
81 |Pemenue ypaBHeHUH BUaa COSX = a MIPaKTHUK
yM
82 |YpaBHeHwue sin X =a
83 |Pemenue ypaBHeHUH BUa Sin X = a MIPaKTHUK
yM
84 |Pemenue ypaBHeHuit Buaa COSX = a, SINX =a
85 |YpaBuenue tgx =a
86 |Pemenue ypaBHenuii Buna tgx = a
87 |Pemenue ypaBHeHUi Buaa tgx = a
88 |Tpuronomerpuueckrie ypaBHEHUS, CBOASIIUECS K UCCIIEIO
KBaJ[PaTHBIM. BaHUE
89 |VYpaBuenue asinx+bcosx=c
90 |PemeHue TPUrOHOMETPUYECKUX YPABHEHHH.
91 |PemeHne TPUTOHOMETPUYECKUX YPABHEHHIA. COPEBHO
BaHHE
92 |ITpumeps! pemeHus NPOCTEHIINX TPUTOHOMETPUIECKUX
HEPaBEHCTB
93 |IIpumeps! pemeHust MPOCTEHITNX TPUTOHOMETPUUYECKUX  [HCCIIe0
HEPaBEHCTB BaHHE
94 |IToBTopenue no reme « TpuroHoMeTpudecKre ypaBHEHUS»
95 |KoutpoabHasi padota Ne 6 o Teme

«TpuroHoMeTpruueckne ypaBHEHUS»

3HATh: ONPEIEICHUE aPKKOCUHYCA, ApKCUHYCA, apKTAHI€HCa U
(dbopMyIIbI 115 pelIeHHs] MPOCTEUIINX TPUTOHOMETPUUECKUX
YPaBHEHUI; METO/IbI PEIEHUS] TPUTOHOMETPUYECKUX YPABHEHHIA;
yMeTh: pelaTh MPOCTEUIINE TPUTOHOMETPUYECKUE YPABHEHUS
o opmynam; pemars KBaJpaTHbIC YpaBHEHUSI OTHOCUTEIBHO Sin,
cos, tg u ctg;

ONPEAENATh OAHOPOIHBIE YPABHEHHS NIEPBOM U BTOPOM CTENEHU U
pemars X Mo aropuTMy, CBOAS K KBaAPaTHOMY; IPUMEHSTh
METO/I BBEJCHUS HOBOI NIEPEMEHHOM, METO/T PA3JIOKECHUS Ha
MHOXHUTENH MPU PEIIEHUH TPUTOHOMETPUUECKUX YPAaBHEHUI;
apryMEHTHPOBAHO OTBEYATHh HA NTOCTABJICHHBIE BOIIPOCHI;
OCMBICJIUBATh OMIUOKH U YCTPAHITh UX; CAMOCTOSTENILHO UCKATh U
0TOMpaTh HEOOXOAMMYIO JUTS peIICHHsI YIeOHBIX 3a1a4
uHpopMaIuio.




HTorosoe moBropeHue Kypca ajareoOpbl 1 Hayaja anaausa 10 kiaacca 74

96 |Crenennas, mokasareibHas U Jorapupmudeckas GyHKIHH. |UCCIIEI0
BaHUeE
97 |Pemenue moka3aTelbHBIX, CTETICHHBIX U
JorapuMUUECKUX ypaBHEHUI
98 |Pemenue nmokazaTebHBIX, CTETICHHBIX U MPAKTHUK
jJorapu(MUUECKUX HEPABEHCTB yM
99 |Tpuronomerpuueckue Gpopmysisl. Tpuronomerpuyeckue COPEBHO
TOXAecTBa.PeneHne TpUroHOMETpUYECKUX yPABHEHU . BaHUE
100 |AToroBasi KOHTpoOJibHasi padoTa Ne 7
101 |Pemrenue cucTeM moka3aTeabHbIX U JOTapu(hMHUICCKIX
YPaBHEHUM.
102 | TekcToBbIC 3a/1a4n HA IPOLICHTHI U ABHKCHUE.

3Hamp: 3HaYCHHE MaTEeMaTHYeCKON HAYKH ISl pelIeHUs 3a/1ad,
BO3HUKAIOIIKUX B TEOPUU U HA MPAKTUKE; IIUPOTY U B TO Ke BpeMs
OTPaHUYEHHOCTh MPUMEHEHUS MaTEMaTHUECKUX METOJIOB K
aHaAJINU3Y U UCCIIEIOBAHUIO MPOIIECCOB U SIBICHUN B IPUPOJIE U
oO1uiecTBe; 3HaU€HHE IPAKTUKU U BOIIPOCOB, BO3HUKAIOLIUX B
camoii MaTeMaTHKe AJisi GOPMUPOBAHUS U PA3BUTHS
MaTeMaTUYeCKON HayKH; UCTOPUIO Pa3BUTHUS IIOHATHUS YHCIIA,
CO3IaHMsI MaTEMaTHYECKOI0 aHAIN3a, BOSHUKHOBEHHUS U Pa3BUTHS
reOMEeTPUN;YHUBEPCAIIbHBIN XapaKTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX PACcCyKICHUN, X IPUMEHUMOCTh BO BCEX
00J1acTsIX 4eJI0BEUECKON AESITEIbHOCTH; BEPOSITHOCTHBIN XapaKTep
Pa3IMYHBIX IPOLECCOB OKPYIKAIOLIETO MUPA;

ymembp: pemars palroOHaIbHbIE, II0Ka3aTeJIbHbIC 51
JorapupMHUECKUEe YpaBHEHHUS U HEPABEHCTBAa, NpocTeiIne
UPpPAaLMOHAIBHBIE U  TPUTOHOMETPUYECKUE YPaBHEHHUS, WX
CUCTEMBI;COCTABIIATh YPAaBHEHUS U HEPABEHCTBA II0 YCIOBUIO
3aJ1auM;UCIONIb30BaTh JUIl NPUOJIMKEHHOTO PELIeHUs YpaBHEHUH
U HEpaBeHCTB rpaduyeckuii MeTo;u300paXkaTh Ha KOOPAUHATHON
IIJIOCKOCTH MHOXECTBA PELICHUM INPOCTEHIINX YPaBHEHHM U UX
CHCTEM;UCMOIb30BaTh TMPHOOPETEeHHbIE 3HAHMS U YMEHUS B
MPAaKTUYECKOU [JEATEIbHOCTH M U1 IIOBCEIHEBHOU JKU3HH;
pelath npocTeiine KOMOMHATOPHBIE 3314 METO0OM Tepedopa,
a TaKXe C MCIOJb30BaHMEM M3BECTHBIX (DOPMYII;BHIUUCIATE B
MIPOCTEHIINX CIIy4asiX BEPOSITHOCTH COOBITUI Ha OCHOBE MOJCUETa
4yuciaa ~ UCXOJOB;aHANM3a  PEAIBHBIX  YHUCIOBBIX  JaHHBIX,
NpEJICTaBICHHBIX B BHJE Juarpamm, TIpaduKoOB; aHaIu3a
uH(pOpMallMM  CTaTHCTUYECKOTO  XapaKTepa.OCTPOEHUS U
WCCJIEOBAHUS TMPOCTEHIIMX MAaTEMaTHYECKHX MOJeNelpenaTh
paloHa bHble, TOKa3aTeIbHbIE U JIOTApU(PMUUECKIE YPaBHEHUS
51 HEpaBEHCTBA, MIpOCTENIINE AppalMOHAIIbHBIE "
TPUTOHOMETPUYECKNE YpPAaBHEHUS, HMX CHCTEMBI; COCTABIISTh
YPaBHEHUsT M HEPABEHCTBA IO YCIOBHUIO 337a4M; HCIOJIb30BaTh

JUIsl  TPUOIMDKEHHOTO pelIeHHs ypaBHEHUH M HEPaBEHCTB




rpadudecKkuii MeTom;u300paxaTh Ha KOOPAWHATHOW IUTOCKOCTH
MHOECTBA PEUICHUH NPOCTEHIIUX ypaBHEHUH M HUX CHCTEM;
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHHS B TIPAKTHUECKON
JIeATETbHOCTH M TOBCEJHEBHOM JKM3HU JUIA TIOCTPOCHUS U
HCCIICIOBAHUS MTPOCTEUIIINX MATEMATUYECKUX MOJENEH.




Bcero Ypokos Heypoxos

IToBTOpEHue 6 4 2

1 11 8 3

2 12 8 4

3 12 7 5

4 15 9 6

5 23 16 7

6 16 11 5
IToBTOpEHUE 7 4 3
Bcero 102 67 35




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHMUE 110 AJII'EBPE. 11 KJIACC (102 YACOB, 3 Y/HE/I.)

Ne Tema Bun Y] XapakTepuCcTHKA AeATeJIbHOCTH y4aluXxcs Hara

miaH | pakr

IloBTOpenue kypca 10 knacca — 54

1 Yucnoseie MHOKECTBA. DyHKIIMMU.Pelienne 4
ypaBHEHUI,HEPABEHCTB U UX CUCTEM.

2 BxopmnHast koHTposbHas paboTa MIPaKTUKYM

I'maBa 7. Tpuronomerpuveckue GpyHkuuu -134

3-4 | ObnacTp onpeneneHuss 1 MHOKECTBO 3HAUCHU I 2 3HaTh: 4TO SIBJIAETCS 00JIACTHIO ONPEIEICHNS, MHOKECTBOM 3HAaUCHUN
TPUTOHOMETPHUYECKUX (YHKIUN byHKIMH y=sinX, y=cosX, y= tgx.
5-6 | YUeTHOCTb, HEUETHOCTh, IEPUOIUIHOCTD 2 3HaTh: onpejesieHNe NePUOJUUECKON PYHKIIUH

TPUTOHOMETPHUYECKUX (QYHKIUN

7-8 2 3HaTh: cBOMCTBA (PYHKIIMU Y=COSX

CaolicTBa QyHKIIUU Y=COSX U €€ rpaduxk YMeTb: cTpouTh TpaguK QYHKIMH y=COSX, OIPEIEIIATh CBOMCTBA
(GyHKIMH 110 rpaduKy

9-10 2 3HaTh: cBOlcTBa (PyHKIMU y=SinX

CaolicTBa (QyHKIIMHU y=SINX U ee TpaQuk YMmerhb: cTpouTh rpaduK GYHKIMH y=SINX ONpeAesaTh CBONCTBA
GyHKIMH 110 TpaduKy

11- 2 3HaTh: cBOlCcTBA PyHKIMH y= tgX
12

CaoiicTBa QyHKIIUH y= tgX U ee rpaduk YMeThb: cTpouTh Tpaduk GYHKIMH y= tgX, ONpeAesTh CBONCTBA
GbyHKIMH 110 TpaduKy

13 | Ob6paTHble TpUrOHOMETpUUYECKHE (DYHKITH 1 3HaTh: NOHATHE OOPATHBIX TPUTOHOMETPHUYECKHUX (PYHKITHIA

14 | TIloBropenue no Teme « TpuroHoMeTpuuecKue 1
(GyHKIHAN




15 | KourpoabHas padora Ne 1 mo teme 1
«Tpuronomerpudeckue (pPyHKIHI)
I'maBa 8. IlpousBoaHas u e€ reoMeTpHMYecKHil CMbICH - 164
16- 2 3HaTh: MOHATHE IPOU3BOIHON (PYHKIIUU, TEOMETPUUECKUNA CMBICIT
17 MIPOU3BOIHOM.
[IpounsBoaHasl.
YMeThb: HAXOAUTH MPOU3BOAHBIEC (QYHKIUI
18- 2 3HaTh: GOPMYIIBI MPON3BOAHOI cTeneHHoH GyHKImH (XP) =pxP! 1 ((kx
19 + b)P)’ =pk(kx + b)P?
[IpousBoaHas creneHHON QyHKITUH. P =l )
YMeThb: UCTIONIb30BaTh ()OPMYIIBI TPH HAXOKACHUH ITPOM3BOTHOM;
HAXOJUTh 3HaYEHUE MMPOU3BOTHON (PYHKIIH B TOUKE.
20- 4 3uaTh: npasuia quddepeHInPOBaHUS CYMMBI, TPOU3BEICHUS U
23 YaCTHOTO 2-X (D)YHKI[Mi{, BEIHECEHHUS TOCTOSITHHOTO MHOKHTEJIS 32 3HAK
[TpaBwia quddhepeHIpoBaHMS. .
MIPOU3BOJHON
YMeThb: npuMeHsTH MpaBuiia AuddepeHrpoBaHus
24- 3 3HaTh: Ta0IMIly TPOU3BOIHBIX HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKIIUI
26
[Tpon3BoIHBIE HEKOTOPBIX IJIEMEHTAPHBIX (PYHKIUIL. YMeTb: UCNIONIB30BaTh ()OPMYJIBI ITPU BHITTOJHEHUN YIPaXKHEHUH
27- 3 3HaTh: FeOMETPUUYECKUIA CMBICIT IPOU3BOIHON, YpaBHEHHE
29 . . KacaTeJIbHOU
I'eomeTprueckuii CMBICIT IPOU3BOTHOM.
YMeTh: 3anMChIBaTh YpaBHEHHE KacaTelbHOU K rpaduky ¢yHKimu f(x)
B TOYKE X0
30 | [HoBropenue no teme «IIponsBonHas u ee 1
TeOMETPUYECKUI CMBICI.
31 | KonTpoJanHasi pa6oTa Ne 2 o Teme 1

«IIpou3BoHAasA M €€ reOMeTPHUYECKUH CMBICJI».




I'naBa 9. IlpumeHeHMe NPOM3BOAHON K MccaeT0BaHUI0 GyHKUMiA -164

2 3HaTh: onpeneneHre Bo3pacraromieil (yobiBaromeil) GyHKIum,
MIPOMEKYTKA MOHOTOHHOCTH
32- | Bo3pacranue u yObiBaHuE (QyHKIIUH. P Y
33 Ymets: 110 rpaduKy QYHKIIMH BBISABJIATH MPOMEKYTKHA BO3pACTaHUS,
yOBbIBaHUS; HAXOAUTh UHTEPBAIbl MOHOTOHHOCTH (DYHKLIUU
3
3HaTh: onpeesieHNe TOYeK MaKCUMyMa U MMHUMYMa, CTallHOHAPHBIX,
KPUTUYECKUX TOUYEK, HEOOXOUMBIE U JOCTATOYHBIE YCIOBUS
JKCTpeMyMa
34-
36 YMeTh: IpUMEHATh HEOOXOAUMBIE M TOCTATOYHBIC YCIOBHS
OKCTpeMyMbl PYHKINH. HKCTpEMyMa IS HaXOXKACHUS TOUEK IKCTpeMyMa (yHKIUU
3 3HaTh: KaK Mccae10BaTh (YHKIMIO C TOMOIIBIO POU3BOJHOM
37- | I[IpumeHeHHEe NPOU3BOIHOM K TOCTPOCHUIO YMeTh: cTpouTh rpaduk GYHKIUHN ¢ TOMOLIbIO TPOU3BOTHON
39 | rpa¢ukoB QpyHKLIUH.
3 3HATh: aTOPUTM HAXOXKICHHS
40- | Haubosbliee u HauMeHblIee 3HAUYCHUS (QyHKIIHH. YMerb: HaX0UTh HauOoJIblIee, HAUMEHbIIee 3HaUeHUE (PyHKIMU
42
2 3HaTh: NOHATHE BHITYKJIOCTU Tpaduka GyHKIUHU, TOUKH reperuoa.
43- | Bemykiocts Tpaduka QyHKIHH, TOYKH ITeperuoa. YMeThb: IPUMEHSTH 3TH MOHATHS IPH IOCTPOSHUHU TpaduKka U
44 UCCIe0BaHuN (QYHKINH
IToBropenue no reme «lIpumenenue npon3BoHON K 1
46 | BCCneNIOBAHMIO byHKLITID
KonTtpouabsnas padora Ne 3 mo Teme « 1

IlpumeHenHe NPOU3BOAHOM K MCCIEJ0BAHUIO




47 | pyHkumii».
I'maa 10. Unrerpad - 13u
48- 2 3HaTh: ornpeieNeHre IepBooOpa3HON
49
[TepBooOpasnas. YMmeTh:
50- 3 3HaTh: MpaBUJIa HAXOX/ICHUS ITEPBOOOPA3HBIX
52 [IpaBuna HaX0XICHHUS IEPBOOOPA3HOIA. YMeTh: IPUMEHATH TaOIUILy TIEPBOOOPA3HBIX
53- 3 3HaTb: popmyiy HetoTona-JleiiOHuIa
> [lnomans KpUBOJIMHEHHON Tpanelu U UHTErpall. Ymers: npumensats Gopmyny Herotona-Jleitbuuiia, nzoopaxars
KPUBOJIMHEIHYIO TPAIEUio
56- 2 3HaTh: TabaMIly IEpBOOOPA3HBIX
ST | Bhmcnenue unrerpaos. YMeTh: NPUMEHATH TAOIHILY I€PBOOOPA3HBIX IS BEIYUCICHUS
MPOCTENIINX HHTETPAIOB
58 1 3HaTh: TabIMIly TEPBOOOPAZHBIX
Boruncienue miomaiel ¢ moMOIIbIO HHTErPaslos. VYMeTh: NIPUMEHATH TaGIHILY TIEPBOOOPA3HBIX JUIS BHIYUCIEHHUS
MPOCTENIINX HHTETPAIOB
59 1
[ToBTrOopenue no reme «MHTErpam.
60 1
Kontpoabnas padora Ne 4 no teme «MHTErpas».
I'maBa 11. KomOunaropuka - 104
61 1 3HaTh: MOHATHE KOMOWHATOPHBIX 3a/1a4

[IpaBuno nponsseneHus.

YMeTh: permarb KoMO. 3a1a4u




62 1 3HaTh: OlpeieIeHNE IEPECTaHOBKU
[TepecTanoBku. YMeTh: IpuMeHATh GOpPMYIIy NIEPECTAHOBOK
63- 2 3HaTh: OrpeesieHue pa3MeIleHUs U
64
Pazmemenus. (bopMyIty pa3melieHus
YMeTh: IpUMEHATh POPMYITy pa3MEIICHHS
65- 2 3HaTh: onpeAcieHue COYETaHUs U UX CBOMCTBA
66 .
YMeTh: IpUMEHATh POPMYITy COUSTAHUM
Coueranus 1 UX CBOMCTBA.
67- 2 3HaTh: OuHOMMAaNBHYIO (popmyny HeroToHa
68 | Bunom Hblotona
. YMeTh: IpUMEHATH GOPMYITY [UIS BO3BEICHHS IBYWICHA B
HATYypaJIbHYIO CTETICHb.
69 | Iosropenue no Teme «KomGHHATOpUKAY. 1
70 | KontpoabHasi padota Ne 5 no teme 1
«KomOnnaropuka».
I'naBa 12. DjieMeHTBI TeOpUU BepOSITHOCTEH - 74
71- | CoObiTusa. KomOuHanus coObITHHA. 2 3HaTh: IpUMeEpHI CITyYaiHbIX, JOCTOBEPHBIX, HEBO3MOXKHBIX COOBITHI
72 | [IpOTHBOIIOIOKHOE COOBITHE.
YMeTh: IPUMEHATH (POPMYITBI
73 1 3HaTh: onpeieNieHue BEPOATHOCTH COOBITHS, (POPMYIIbI
BeposiTHOCTE COOBITHSL. YMeThb: HAXOIUTh BEPOSITHOCTh COOBITHS C UCIOIb30BaHUEM (HOPMYIT
KOMOMHATOPUKHU
74 | Cnoxenue BeposiTHocTell. HezaBucumble cOOBITHS. MPaKTUKYM | 3HATh: ONpee/ieHUe MpaBuiIa HaXOXKACHUS




YMHOXEHUE BEPOATHOCTEM.

YMeThb: npuMeHsTh popmyty

1 3HaTh: ONpeeIeHuEe CTATUCTUYECKON BEPOATHOCTH
75
Craructuyeckast BEpOSITHOCTb. YMeTb: HAXOIUTh CTAT. BEPOATHOCTH COOBITHI B OIBITE C OOJIBLINM
YKCJIOM B UCIIBITAHUU
Ypok 000011IeHUS 1 CUCTEMATH3AIMH 3HAHUH. 1 3HaTh: IpaBUIa HAXOXKJICHUS BEPOSTHOCTH CITyYalHBIX COOBITHH,
3aKOH OOJIBIINX YUCET
76
YMeTb: IpUMEHATh (POPMYJIbI
77 | KonTposabHast padora Ne 6 mo Treme «JJjieMeHTBbI 1
TeOpHH BepPOSTHOCTEN»
I'maBa 13. Crarucruka - 84
2 3HaTh: NOHATHUE CITy4yallHON BEIMYUHBI, IPEACTABIATh paclpeeiieHIe
N 3HAQYEHUN JUCKPETHOU CIIy4. BEJIMUYMHBI B BUJIC YaCTOTHOM TaOJHUIIbI,
78- | CyJaifHbIe BEIMYMHBI.
IIOJINTOHA YacCTOT
79
YMeThb: IpeACTaBIATh PACIPEICIICHUE 3HAUEHUI HEITPEPBIBHON
ClTy4ailHOM BEIMUYMHBI B BUJIE YaCTOTHON TaOJUIIBI U THCTOIPAMMBbI
2 3HaTh: OCHOBHBIE LIEHTPaJIbHbIE TEHACHLIUU: MOJly, MEJIUAHY, CpEHEE
80- | LleHTpanbHbIC TCHICHIINH. YMeThb: HAXOIUTh LIEHTPAJIbHBIE TEHIEHIIMH Y4€OHBIX BHIOOPOK
81
2 3HaTh: OCHOBHBIE MepHI pa30poca 3HAYSHU CITydyailHON BETMUYHHBI:
a3Max, OTKJIOHEHUE OT CPEJHETO U TUCIIEPCHIO
82- | MepsI pa3bpoca. P ’ P P
83 YMeTh: HAXOUTh MEPBI pa3dpoca CITydaifHON BETMYHHBI ¢ HEOOIBIITNM
YHCIIOM Pa3IMYHbIX €€ 3HaUeHUN
1 3HaTh: IUCKPETHBIE CITy4YalHbIE BEJIMYMHBI U UX PACTIPEAEICHUS
84 | Ypoxk 0000IIeHNs ¥ CUCTeMaTH3aIMH 3HAHHH. YMeThb: BHIOUPATH METOIbI MOAXOASIIET0 IPEACTABICHUS U

00pabOTKH JaHHBIX




85

KonTpoabsHnas padora Ne 7 mo teme

l«CraTucTHKaY.
HUTorosoe nopropenue--17 4

86- | [ToBTOpeHwue. 2 YMeTh: BBIOJIHATH ApUPMETUUCCKUE ICHCTBHSI, COYETasT YCTHBIC U
87 MTUCHbMEHHBIC TIPUEMBI; BBIIIOJIHAThH YCTHBIC U THCHBMEHHBIE TIPUEMBI C

AnrebpanyecKkue BHIPaKCHUS.

YHCIIAMH,
BBIYUCIICHUS aJreOpandecKux BhIpaKEHUH
88 | CreneHHas QpyHKIIHS. 1 YMeThb: onpenensaTh 3HaueHrue QYyHKIUY 110 3HAYSHHUIO apryMeHTa
89 | Jlorapudmuueckas u moxkasareiabHas QyHKIHH. 1
90 | Tpuronomerpuueckue QPyHKIHIH. 1
91 | PemieHue noka3aTenbHBIX YPABHCHUH M HEPABEHCTB. 1 YMeTh: peniarh paloHaIbHbIC, TIOKa3aTeIbHbIC, JJIOTapH(pMUUYCCKHE,
— TPUTOHOMETPHUYECKHIE YPAaBHCHUS U HEPABCHCTBA

92 | Pemenue nmokas3aTenbHBIX YPaBHEHUH 1

Y HEPABEHCTB.
93 | Pemenue norapuMU4IecKux ypaBHEHHUHA 1

HEpPaBEHCTB.
94 | PemeHne TPUTOHOMETPUYECKUX YPABHEHUN U 1

HEpPaBEHCTB.
95- | [IpousBonHas. [IpuMeHeHe TPOU3BOIHOM. 2 YMeTh: BBIUUCIATH IPOU3BOHBIE, TPUMEHSIS NPaBHIIa BHIYUCICHUS
96 MIPOU3BO/IHBIX, UCHIOJIBb3Ys CIIPABOYHBIE MaTEPHUAIIBI
97 | BelunCIICHHE HHTETPAJIOB. 1 YMerh: HaXOAUTH IUIONIAAb KPUBOJIMHEHHON TpaIeliuu
98 | Boruncienue miomaau KpUBOJIMHEHHOHN Tpanenun. 1
99- | PemeHue TEKCTOBBIX 3aJ1a4. 2 YMeTh: perath TEeKCTOBBIC 3aJIa4H




100

101- | UToroBasi KOHTpOJibHAsA padoTa.

102
I'naBa Bcero Ypokos Heypoxos
IloBTOpEHue 2 1 1




7 13 9 4
8 16 11 S)
9 16 12 4
10 13 9 4
11 10 8 2
12 7 4 3
13 8 5 3
HUrorosoe nosropenue 17 12 )
Bcero 102 71 31

YUEBHO-TEMATHYECKHH ILTAH KYPCA TEOMETPUH

[Ipsimble U TIOCKOCTH B IpocTpaHcTBe. OCHOBHBIE IOHATHS CTEPEOMETPUH (TOUKA, NMPsAMasi, INIOCKOCTb, IPOCTPAHCTBO).

IIepecekaromuecs, napaielbHble U CKPELIUBAIOIIKMECS MPSMBbIE. YTOI MEXAY IPSAMBIMU B IIpocTpaHcTBe. IlepnenqukynsapHocTs npsaMsix. [lapamiensHOCTS U
MEPIEHIUKYIISIPHOCTD MPSIMOM M IUIOCKOCTH, IPU3HAKHU U CBOMCTBA. Teopema o Tpex neprneHauKyisapax. [lepnenaukynsap u HakJIIOHHasA. Yol MexXAy MpsAMON U
IIJIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEN, NEPIEHIUKYJISIPHOCTD TIJIOCKOCTEN, MPU3HAKU U CBOMCTBA. J[ByrpaHHBIN yroJ, JMHEHHBIN yTo ABYTPAHHOTO yTIIa.

PaccrosiHHs OT TOYKM 10 TUIOCKOCTH. PaccTosiHUE OT NpAMOMN 10 INIOCKOCTH. PaccTossHre MexXay napajlielbHbIMU INIOCKOCTAMHU. PaccTossHue MexX 1y
CKPELIMBAIOIIUMHUCS IPSIMBIMH.

[TapannensHoe nmpoekTHpoBanue. [10maas OpTOroHaaIbHON NPOEKIIMKM MHOTOYTOJIbHUKA. M300paXkeHre mpoCcTpaHCTBEHHBIX (QUTYP.

MHuororpanauku. Bepuinnsl, pedpa, rpaHu MHOrorpaiHuka. Pazseptka. MHororpanssle yribl. Boimykibie MHOrorpannuku. Teopema Ditnepa.

[Tpusma, ee ocHOBaHMs, OOKOBBIE pedpa, BbICOTa, O0KOBas MOBepXHOCTh. [IpsiMast u HaknmoHHas npusMa. [IpasunbsHas npusma. [apannenenunen. Kyo0.
[Mupamuna, ee ocHoBaHue, OOKOBbIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyronbHas nupamuaa. [lpaBunsHas nupaMua. Y ceueHHas nupamMujaa.
Cummerpuu B Ky0Oe, B mapajulesienumese, B npuzMe u nupamuae. [loHsTue o CMMMETpHUH B IPOCTPAHCTBE (LIEHTpallbHasi, oceBast, 3epkaibHas). [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUDE.

Ceuenus Ky0a, MPU3MBI, TUPAMU/IBL.

[Ipencrarnenue o MpaBUILHBIX MHOTOTPAHHUKAX (TETpadIp, KyO, OKTasp, J0IeKadAp U UKOCAdIP).

Tena u noBepxHocTH Bpamienus. Lunuaap u konyc. YcedeHHbli koHyc. OcHOBaHUE, BBICOTA, OOKOBAsi IOBEPXHOCTh, 0Opa3yrolas, pazsepTka. OceBble
CEYEHMS U CEUYCHHsI, ITapaJlIeIIbHBIE OCHOBAHMIO.



[Iap u cdepa, ux ceyeHus1, KacareabHas IIIOCKOCTh K chepe.

OObembl Ten U Tiomaan ux nosepxuocreit. [lonstue 06 o6veme tena. OTHOMIEHHE 00BEMOB OAOOHBIX Tell.

®opmyiel 00beMa KyOa, IpSMOYTOIBHOTO HapauIeNIeHIe A, IPU3MBbL, HIHHApA. PopMyssl 00beMa THpaMuabl U KoHyca. @opMyIIbl IO TOBEPXHOCTEH
WIMHAPA U KoHyca. PopMyIsl o0beMa mapa H 1ionaam chepsl.

Bxuag nzydenus yue6Horo npeamera «I'eomerpus» B popMuUpOBaHUE MeTanpeIMeTHBIX PE3YIbTaTOB OCBOSHHSI OCHOBHOW 00pa30BaTEIbHON MPOTPAMMBI CO-
CTOMUT:

e B (OPMUPOBAHUY OHATUHHOTO allapara MaTEMaTHKU U YMEHUS BUICTh MIPHIIOKCHUS MTOJTyICHHBIX MATeMATUYECKUX 3HAHUH JIJIsl OMUCAHUS U
pelieHus npo6ieM B Jpyrux AUCHUIUIMHAX, B OKPYKatoIIeH KU3HH;

e (hOpMHUPOBAHHH UHTEIUIEKTYaIbHON KYJIbTYPbI, BRIPAXKAIOMIEMCS B Pa3BUTHH aOCTPAKTHOIO U KPUTHYECKOTO MBIIUIEHHUS, YMEHUH PACIIO3HABAThH
JIOTUYCCKU HCKOppeKTHBIe BBICKAa3bIBaHUA, OTJINYATDH FI/IHOTe3y oT q)aKTa, HpI/IMCHFITI) I/IHIIYKTI/IBHI)IG 158 IIGI[}’KTI/IBHI)IG CHOCO6BI paCCY)K[[eHHfI,
CIOCOOHOCTH SICHO, TOYHO M IPaMOTHO (DOPMYJIHUPOBATh U apIyMEHTHPOBAHHO M3JIaraTh CBOM MBICIIHM B YCTHOM M MHCHMEHHOMN peUr, KOPPEKTHOCTH B
0011IeHU Y,

e (opmupoBaHuu HHGOPMAIIMOHHOM KYIBTYPBI, BHIPAXKAIOIIEMCS] B YMEHUU OCYIIECTBIIATH MIOUCK, 0TOOpP, aHATN3, CUCTEMATHU3AIlIUIO0 U KIIACCU(PUKALIUIO
nH(pOPMAIINH, HCIIOIB30BATh PA3JINYHbIC HCTOYHUKH WHPOPMALIUH IS pEIIeHHUs YIeOHBIX TPooiieMm;

e yYMEHUS IPUHHUMATh PELICHUE B YCIOBUSAX HEMOIHON U U30BITOUHOM MHpOpMaLINY;

e (OPMHUPOBAHKHM MPEJACTABICHUIN O MPUHIIUIIAX MATEMAaTHYECKOTO MOCITMPOBAHMS ¥ PUOOPETCHUH HaYaIbHBIX HAaBBIKOB MCCIICIOBATEIIBCKOMN JACATEb-
HOCTH,

. q)OpMI/IpOBaHI/II/I YMCEHUA BUACTH PA3JIMYHBIC CTPATCTHUU PCUICHUA 3a1aY, IIJIAHUPOBATh U OCYIICCTBIIATEL ACATCIbHOCTh, HAIIPABJIICHHYIO HAa UX PCUHICHHC,
MMPOBEPATH U OLUCHUBATDL PE3YJILTATHI ACATCIIBHOCTH, COOTHOCA UX C ITOCTABJIICHHBIMU HEJISIMU U JIMYHBIM KU3HCHHBIM OIIBITOM, a TAaKKC HY6HI/IHHO
MMpeaACTaBIATH eé PE3YIbTAThI, B TOM YUCJIC C UCITOJB30BAHUEM CPEACTB I/IH(bOpMaIII/IOHHBIX N KOMMYHHKAIIlMOHHBIX TEXHOJIOTHIA.

IIpenmeTrHblie pe3yJibTaThbl Ha 0A30BOM yPOBHE MPOSBISIOTCS B 3HAHUAX, YMEHHUSIX, KOMIETEHTHOCTSIX, XapaKTEPU3YIOIINX Ka4eCTBO (YPOBEHb) OBIIAJICHUS
o0ydJaronmMucs cofiep>KaHueM y4eOHOro npeamera:

e  HCHOJB30BATH SA3bIK CTEPEOMETPUH JJISl ONUCAHUS OOBEKTOB OKPYIKAIOIIEro MUPA,;
e HCIIONB30BaTh MOHATHIHBIN annapaT v JOTUYECKYIO CTPYKTYPY CTEPEOMETPUN;

e TIPHUBOJHWTH MMPUMCPHI PCAIBHBIX O6T)€KTOB, MPOCTPAHCTBCHHBIC XaPAKTCPUCTHUKHU KOTOPBIX OIMUCBIBAIOTCA C ITOMOIIBIO TCOMETPHICCKUX TCPMUHOB U OT-
HOIIICHUH: napaliICJIbHOCTH U NCPIICHAUKYIIAPHOCTU, PAaBCHCTBA, HOIIO6I/I}I, CUMMCTpPUHU,

e UMETh IIPEACTABICHUE O MHOTOIPAHHUKAX U TEJIaX BPALLCHMs; PACIIO3HABATh HA YEPTEKAX U MOJEIAX IUIOCKUE U IPOCTPAHCTBEHHBIE T€OMETPUUECKUE
(GuUrypsbl, COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSAMU, YEPTEKaAMH, U300paKEHUIMU;



e  BBIIIOJHATH TCOMETPHUICCKUC ITOCTPOCHMU,
e OOBSACHATH MCTOJbI MapaJlJICJIbHOI'O U HCHTPAJILHOI'O IPOCKTHUPOBAHUS
e CTPOHUTH HpOCTCfIIHPIG CCUCHUSA TCOMCTPUUCCKUX TCII;

e HCCIIEZIOBATh U ONMUCHIBATH IPOCTPAHCTBEHHBIE OOBEKTHI, AJIS UErO UCI0JIb30BaTh: CBOMCTBA INIOCKMX M IPOCTPAHCTBEHHBIX T€OMETPUYECKUX QUTYD,
METO/BI BBIYUCICHUS UX JTIMHEHHBIX SJIEMEHTOB M YTJI0B (IIOCKUX M JBYTPAHHBIX ), OPMYJIBI 1715l BEIYUCIICHUS TUIOMIAIeH TIOBEPXHOCTEH
IPOCTPAHCTBEHHBIX (UTYp, (POPMYJIBI JIs1 BBIYMCICHUSI 00BbEMOB MHOIOI'PaHHUKOB U TE€J BpAILEHUS;

e IIPOBOAUTH AOKA3ATCIbCTBA TCOMETPHUUCCKUX TCOPEM; ITPOBOAUTE IIMCbMEHHBIC U YCTHBIC JIOTHYCCKHUC 000CHOBaHHUS IIpu pCUICHUHA 3aJla4 Ha
BBIYHMCJICHHUEC U A0Ka3aTCIIbCTBO,

e OOBSICHATH Ha npuMeEpax CyTb rcOMCTPUICCKUX METOJOB 000CHOBaHMUS peUICHHA 3a1a4: MCTOAOM OT ITPOTHBHOI'O U METOJJOM nepe60pa BapUaHTOB;

e  HCIIOJIB30BATh B OTHOLICHHUH M'€OMETPHUYECKHUX (DUTYP FOTOBBIC KOMITBIOTEPHBIC ITPOIPAMMBI ISl IOCTPOCHUS, IIPOBEACHUS SKCIIEPUMEHTOB U
HaO0JII0ICHUH Ha IJIOCKOCTH U B MIPOCTPAHCTBE; HCIIOIH30BATh MPOTPAMMEI, IIO3BOJISIONINE MPOBOIUTEH YKCIICPUMEHTHI U HAOIOICHUS TMHAMUYICCKH (B
JIBIKECHUH ).

TpeﬁoBaHml K YPOBHIO MOATOTOBKH BBINIYCKHUKOB
B PE3YIbTATC U3YUCHUA MAaTCMAaTUKN Ha 0a30BOM YPOBHC YUCHHUK HOJI’KCH

3HaTh H MOHUMATh:

- BHAYCHHUC MaTeMaTHHCCKOﬁ HaYKI/I JJISA pemeHI/m 3aJa4, BO3HUKaIIUX B T€0pI/II/I 158 HpaKTI/IKC; IHI/IPOTy " B TO XKE BpCMfI Ol'”paHI/ILIeHHOCTI) HpI/IMeHeHI/ISI
MaTeMaTHYeCKUX METOJOB K aHaTU3y U UCCIIEeIOBAHUIO IIPOIIECCOB U SBICHUI B MPUPOE U OOIIECTBE;

- BHAYCHHUC HpaKTI/IKI/I u BOHpOCOB, BO3HUKAKOIINUX B CaMOﬁ MaTeMaTUuKe IJid q)OpMI/IpOBaHI/ISI 158 paSBI/ITI/Iﬂ MaTeMaTHHCCKOﬁ HaYKI/I, I/ICTOpI/IIO paSBI/ITI/ISI ITOHATUA
YHUCIIa, CO3/JaHNs MATEMAaTHYECKOT0 aHaJIN3a, BO3HUKHOBEHUS U Pa3BUTHS T€OMETPUH;

- YHI/IBepCEU'II)HI)II\/'I xapaKTep 3aKOHOB JIOTUKH MAaTEMATHUYCCKUX paccynq:[eHm?I, nux HpI/IMeHI/IMOCTL BO BCEX o6nacmx tIG!.J'IOBGLIG!CKOI\/JI JACATCIIBHOCTH,

- BEPOSATHOCTHBIN XapakTep pa3IMYHbIX MPOLECCOB OKPYKAIOIIETO MHUPA.



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE 110 TEOMETPHMH. 10 KJIACC (68 HACOB, 2 Y/HE/L.)

No Tema ypoka Bun yuebnoii | XapaktepucTuka jnesrenbHocTd ydanuxcs | Jlata mo | Jlara mo | [Ipumeuanue
n/n JESTEIbHOCTH IJIaHy baxty
(uccnemoBanu
e, IpaKkTu4
pab u T.11.)
Beeoenue
1 [Tpenmer crepeomMeTprn. AKCHOMBI [TepeuncasiT OCHOBHBIE (PUTYPHI B
CTepEOMETPHH. IIPOCTPAHCTBE (TOYKA, MpAMas,
IUIOCKOCTH), (POPMYIIMPOBATH TPU
AKCHOMBI 00 UX B3aUMHOM PACIIOIOKEHUU
U WLTIOCTPUPOBATH 3T aKCHOMBI
IIpUMEpaMu U3 OKpy:Karoliei 00CTaHOBKU
2 Hekotopsle cneacTBus U3 akcuom ®opMynUpOBaTh U IOKA3bIBATH TEOPEMY O
IJIOCKOCTH, MIPOXOJALIEH uepe3 NpsMyto U
3-4 | Pemenne 3amau Ha mnpuMeHeHHe akcuoM | [IpakTudeckasr | HE JICKAIIYIO Ha HEH TOUKY, U TEOpeMy O
CTEPEOMETPUH U UX CICJICTBUHI pabora IIOCKOCTH, IPOXOJUIIICH Yepes iBe
5 O6o06maromuii ypok no Teme «Akcuomsl | CopeBHoBaHue | [TEPECCKAIOMNECH IIPAMBIC
CTEPEOMETPUU U UX CJICJCTBUS
I'nasa |. IllapannensHocms npsamulx u niockocmeti
6 [TapasienbHple PsIMbIE B TPOCTPAHCTBE DopMyIupoBaTh ONpeeeHue
7-8 | ITapannenbHble TpsMble B MPOCTPAHCTBE. MapajuIeJIbHBIX IPSIMBIX B IPOCTPAHCTBE,
[TapanienpHOCTh TpeX MPSIMBIX (bopMynHUpoBaTh U JJOKa3bIBaTh TEOPEMBI O
9-10 | ITapamienabHOCTh MPSIMOM U TJIOCKOCTH MapasieIbHbIX MPSAMBIX; 0OBACHATH, KaKHe
11 O606maromuit YPOK 1o teme | Konkypc BOBMOXXHBI CITy4and B3aHMHOTO
«[TapannenbHOCTh IPAMOM U IIIOCKOCTH» PaCIIONIOKEHHS IPSIMOU M INIOCKOCTH B
MPOCTPAHCTBE, U MPUBOAUTD
MJUTFOCTPUPYIOLIUE IPUMEPHI U3
OKpykaromiei 00cTaHOBKH; (OPMYJIUPOBAThH
OIIpeAEIEHUS IPSIMOH U IIJIOCKOCTH,
(hbopMyIHpOBaTh U JOKA3bIBATH YTBEPKACHUS
0 MapaJlIeIbBHOCTH NPSAMON U INIOCKOCTH
(cBO¥icTBa M MPU3HAK); pelIaTh 3a/1a4H Ha
BBIYUCIIEHUE U JOKA3aTEIbCTBO, CBSI3aHHBIE
CO B3aMHBIM PACIIOJIOKEHUEM MPSIMBIX U
[JIOCKOCTEMN
12- | CkpemmBaronecs npsiMble [IpakTHKy™m OOBACHATH, KAKHE BO3MOXHBI CIIy4au




13

IB3AMUMHOTI'O paCIIOJIOXKCHUSA ABYX IIPSAMBIX B

14 VYrnsl C COHaIpaBICHHBIMU CTOPOHAMM. [IPOCTPAHCTBE, U IPUBOAUTH
Yron Mexay OpsMbIMU MIUTFOCTPUPYIOLINE TIPUMEPHI;

15 | O6o6waromumii YPOK 1o teme | [IpakTnueckas (POPMyJIMPOBATH ONpPEJIEICHHE
«CkpemuBaronyecs: mpsmbie. YTIIbI MeXAy | paboTa CKPELLIMBAIOIIUXCS IPAMBIX, U TEOPEMY O
PSIMBIMI) [JIOCKOCTH, IPOXOJAIIEH uepes3 OqHy U3

16 | O6o6maronmii ypok 1mo reMamMm «AKCHOMBI CKPELIMBAIOIINXCS NPSIMBIX, U TEOPEMY O
crepeomerpun. [lapamiensHOCTs NPAMON U IIOCKOCTH, TIPOXOJISIICH Yepe3 OJIHY 13
IJIOCKOCTH CKpPELIMBAIOIINXCSA MPSAMBIX U MapajlieIbHON

17 Kontponbnast pabora Nel 1o Teme MpYroi NpsiMOii; OOBACHATH KaKue J1Ba JIyda
KAKCHUOMBI CTEPEOMETPUH. IHa3bIBAKOTCs COHAIIPAaBJICHHBIMU,
[TapannenbHOCTh NPSIMOM U TIJIOCKOCTH (bopMyIUpOBATh U JOKa3bIBAaTh TEOpPEMY 00

yTJaX ¢ COHAIMPABJICHHBIMH CTOPOHAMU;
OOBSACHATH, UTO HA3bIBACTCS YIJIOM MEXTY
MepeceKaroIUMHUCA TPSIMBIMU U YTJIOM
MEX/1y CKPELIMBAIOIIUMUCS IPSIMbIMU;
pelaTh 3a7a41 Ha BRIYUCIICHUE U
ITOKa3aTeNIbCTBO, CBSI3aHHBIE CO B3aUMHBIM
pacIIONOXKEHHE IBYX MPSIMBIX H YTIIOM
MEXy HUMHU

18 [TapamnensHple  1ockoctu.  llpusnak DopMyIMpOBaTh ONpEACIEHNE
NapauIeIbHOCTHU ABYX IJIOCKOCTEH. MapajuieNbHbIX IUIOCKOCTEN, (POPMYyIUPOBATh

19 CaolicTBa napauIeabHbIX MNIOCKOCTEN HccnenoBanne M JOKa3bIBaTh YTBEP)KIEHUS O IPU3HAKE U

20 [Mapamnensubie  1wIocKOCTH.  CBOMCTBA CBOMCTBAX IapaJuIEIbHBIX IUNIOCKOCTEH,
napajieIbHbIX MIIOCKOCTEN MCIIOJIB30BATh ATH YTBEPKIACHUSI IPU

€IICHUH 3aJa4

21 Terparnp OOBACHATD, Kakas GUTypa Ha3bIBaeTCS

22 [MTapaymenenunen TETPadAPOM M KaKasi apajuIeIICITHIICIOM,

23 | 3aga4yM Ha IOCTPOEHHE CEUEeHUI IlpakTukyM  [OKa3bIBAaTh Ha YEPTEKAX U MOJEIAX MX

24 O06o06maromuit YPOK o TeEMeE PIIEMEHTBI, N300pakaTh 3TH (PUTYPHI HA
«ITapanienbHOCTh NPSAMBIX U IJIOCKOCTEN PUCYHKaX, HIIHOCTPUPOBATD C KX ITOMOIIbIO

25 KontponsHast pabora Ne2 mo Teme PasIMTIHEIC CTyYIan B3aUMHOT'O

«ITapamienbHOCTh MPSIMBIX U IIIOCKOCTEW»

PAcTIONOXKEHUS MPSAMBIX U IUIOCKOCTEN B
MPOCTpaHCTBE; (POPMYIUPOBATH U
TOKa3bIBaTh YTBEP/KIAEHUS O CBOMCTBAX
rapajuiesenumnea; oObICHATh, YTO
HA3bIBAETCS CEUEHUE TETPAdIpa




(mapasnienenurnena), pemarb 3a1a91 Ha
MOCTPOEHHE CEUECHUH TeTpalipa u
mapajuiesienuIe/1a Ha YepTeKe

I'nasa . Ilepnenoukynisprocms npsimelx u RIOCKOCMel

26- | [lepnennukymnsipHble npsiMble B | Konkypc dopMyIupoBaTh ONpeaeIeHUE
27 IPOCTPAHCTBE MEPICHIUKYIISIPHBIX TPSMBIX B
28- | [Ipu3Hak NepHeHIUKYISIPHOCTA TPSIMOU U MIPOCTPaHCTBE; HOPMYIHPOBATH U
29 IJIOCKOCTH JIOKa3bIBaTh JIEMMY O
30 | Teopema o0 IIOCKOCTH, NIEPHIEHIUKYIISIPHOI NEPIEHIUKYIPHOCTH JIBYX
MPSIMOM. Teopema 0 MPSAMOW, MapaIeNbHbIX NPSIMBIX K TPETbEU
NEepIEHINKYJISIPHOH MIIOCKOCTH npsiMoit; GOpMyITHpPOBATh ONPEIEICHNE
31 [leprieHIUKYISIPHOCTD PSIMOiA u NPSAMOM, MEPHEHAUKYIIPHON K TIIOCKOCTH,
IJIOCKOCTH Y TIPUBOJIUTH UJLTIOCTPUPYIOLINE PUMEPDI
U3 OKpYyXkaromiei 00CTaHOBKH;
dbopMyIIMpOBaTh U JOKA3bIBATH TEOPEMBI
(IpsIMYyTO M1 OOPATHYIO) O CBSI3H MEXKTY
MapajuIeTbHOCTHIO MPSMBIX U X
NEPIEHANKYIAPHOCTHIO MPSIMOU U
MJIOCKOCTH
32 PaccrositHue OT TOYKHM 0 IOCKOCTH [Ipaktryeckast | OOBACHATH, YTO TAKOE TIEPIICHIUKYJIISIP U
pabota HaKJIOHHAs K IUIOCKOCTH, YTO Ha3bIBACTCA
33- | Teopema o TpEX MepHEeHIUKYIAPAX MIPOEKIMEN HAKJIOHHOM; UTO Ha3bIBAaeTCS
36 paccTosiHUEeM: OT TOYKH J0 TIOCKOCTH,
37 Yroi Mexay NpsMOH U IUIOCKOCTBIO [IpakTukym MEX/]1y TTapajuieIbHIMU MIJIOCKOCTSIMHU,

MEXy NapajuIeIbHBIMU IPSIMON U
IIJIOCKOCTBIO, MEXAY CKPEIIMBAOIIMMUCS
OpSAMBIMU; (POPMYITUPOBATh U I0KA3bIBAThH
TEOpEMY O TPEX MEPIEHAUKYIIApAX U
IIPUMEHSATD €€ IPUMEHSATD €€ IIPU
pelIeHnn 3a7a4; OOBACHATh YTO TaKOE
OpPTOTOHAJIbHAS MPOEKLUS TOUKH ((PUTYpHI)
Ha IJIOCKOCTbh, U IOKA3bIBATh, YTO
IIPOEKIMEN IIPSMOM Ha IUIOCKOCTD,
MEPNEHAUKYISIPHYIO K 3TOW MPSAMOH,
ABJISIETCA pAMasi; OObSICHATH, YTO
Ha3bIBAETCS YIVIOM MEXIY NMPSAMOU U

IUIOCKOCTBIO M KAKUM CBOMCTBOM OH




001a7aeT; 00BSACHATD, UTO TAKOE
[EHTpaJIbHAs MPOEKLUS TOUYKH ((UTYPBI)
Ha IJIOCKOCTb

38- | JIByrpanHsIii yroa OOBsACHATH, Kakas (HUrypa Ha3bIBACTCA
40 JIBYTPaHHBIM YIJIOM U KaK OH U3MepsIeTcs;
JI0Ka3bIBaTh, YTO BCE JIMHEWHBIE YIJIbI
JIBYTPAHHOTO YIJIa PaBHBI APYT APYTY;
OOBSCHSATH, UTO TAKOE YTOJl MEXTY
HEePeCceKaroIUMUCS MJIOCKOCTAMU U B
KaKHX IIpeieax OH U3MepseTCs;
(bopMyaMpOBaTh OIpeIeIeHNe B3aUMHO
41 [lepneHIMKYISIPHOCTD IUIOCKOCTEN TNEePIICHMKYIAPHBIX TLIOCKOCTEH,
42 | IlpsMoyroJibHBIN napajiesenune, (hopMyIMpOBATH U 10Ka3BIBATH TEOPEMY O
43 | Pemenne 3agay  Ha  npamoyroibHbii | CopeBHoBaHue | [TPH3HAKC NCPHCHINKYIIPHOCTH NBYX
napavIeenumes IUIOCKOCTEH; 00BACHATD, KaKOil
napajuleJienuIe/l Ha3bIBaeTCs
IPSMOYTOJIbHBIM, (POPMYIUPOBATh U
JIOKa3bIBaTh YTBEP)KJIEHUS O €r0
CBOMCTBAX; pelIaTh 3aJauu Ha
BBIUMCJIEHHUE U JOKA3aTeNbCTBO C
HCII0JIb30BAaHUEM TEOPEM O
NEePIEHANKYISIPHOCTH MPSIMBIX U
IUIOCKOCTEM, a TaKXKe 3a/1a4u Ha
44 Ob6o06maromuit YPOK 1o teme | [Ipoekr MIOCTPOCHUE CEUEHUN MPSIMOYTOJIBHOTO
«IleprieHANKYISAPHOCTH TIPSIMBIX " napajesenumnesa Ha yepTexe.
IJIOCKOCTEN» Hcnonb30BaTh KOMIBIOTEPHBIE
45 KontponbHass pabora Ne3 mo Tteme [IPOTPaMMBbl IIPU U3YUYEHUH BOIIPOCOB,
«IlepneHAMKYISAPHOCTD MPSIMBIX u CBSI3aHHBIX CO B3aUMHBIM PacIOJI0KEHUEM
IJIOCKOCTEI» IPSIMBIX Y IIJIOCKOCTEN B POCTPAHCTBE
I'nasa |ll. Muocoepannuxu
46 ITonsitue MHOrOrpanHuka. Ilpuzma UccnenoBanue | OOBSACHATH, Kakas PUTypa Ha3bIBAETCS
47 [Tpu3ma. Iloniaab MOBEPXHOCTH MPU3MBI MHOTOTPaHHUKOM U KaK Ha3bIBAIOTCS €TI0
48 [Tpu3ma. Haknonnas npusma AJIEMEHTBI, KAKOM MHOTOTPaHHUK
49 Pemenue 3agad mo reme «HpmMa» HpaKTHKyM Ha3bIBACTCA BBIITYKIIBIM, IIPUBOJAUTDH

IIpUMEpPbl MHOTOTPaHHUKOB; OOBSICHSTD,
KAaKOM MHOI'OI'PaHHUK Ha3bIBACTCS
IIPU3MOM M KaK Ha3bIBAIOTCSI €€ DJIEMEHTHI,




Kakas IpU3Ma Ha3bIBAETCs MPSMOH,
HAKJIOHHOH, MPaBHILHOHN, H300pakaTh
IPU3MbI Ha PUCYHKE; OOBSCHSTD, UTO
HA3bIBACTCS IJIOUIA]IBI0 TIOTHOM (O0KOBOIA)
MIOBEPXHOCTH MPU3MBI U JI0Ka3bIBATh
TeopeMy O Iuioaan O0KOBOM
HOBEPXHOCTHU MPSAMON IPU3MBI; peIlaTh
3aJ]auu Ha BBIYUCIICHUE U JI0KA3aTEIIbCTBO,
CBsI3aHHBIE C IPU3MOH

50 [Mupamuya OOBACHATH, KAKOH MHOTOTPAaHHUK
51 [IpaBuibHAs EpaMuia Ha3bIBACTCS MUPAMHJION U KaK
52 [Imomane  MOBEPXHOCTH  MPaBUIIBLHOMN HAa3bIBAIOTCS €€ JIIEMEHTBI, YTO
UpaMUIbI Ha3bIBACTCSI TUIOIIA/IbIO TTOJIHOM (OOKOBO)
53 YceueHHas nupamuaa MMOBEPXHOCTH MTUPAMUIBI, OOBSICHSTD,
54- | Pemenue 3ana4 no teme «llupamugay CopeBHoBaHue | Kakas IIMpaMu/ia Ha3bIBACTCs IIPaBUIILHOM,
55 JIOKa3bIBaTh YTBEPXKICHUE O CBOMCTBAX €€
56 Cummetrpusi B mpoctpanctBe. [lomsrue | [Ipoekt 00KOBBIX pebep 1 OOKOBBIX IPaHei 1
MPaBWJILHOTO MHOTOI'PaHHUKA TEOpEeMy O IUIOLIa/ 1 OOKOBOI
S7 Ob6o06maromuit YPOK 1o Teme | [IpakTiaeckas | TOBEPXHOCTH NPABUILHOH MUPAMUIBD)
«MHOTOrpaHHEKI pabota O0OBSICHATh, KAKOM MHOTOTPAaHHUK
58 KontponbHas pa6ota Ned 1o Teme Ha3bIBACTCS YCEUEHHON MUPAMUION U KaK
«MHOTOIPaHHAKIY Ha3BIBAIOTCS €€ DJIEMEHTHI, JIOKa3bIBaTh
TEeOpeMy O TUIOIIAIu OOKOBOMA
MOBEPXHOCTH YCEUCHHON MTUPaAMUJIBI;
pemarh 3aJja4 Ha BIYUCICHUE U
JIOKa3aTeJIbCTBO, CBSI3aHHBIE C
NMpaMuJaMu, a TAKXKE 3a7a4M Ha
MOCTPOEHUE CEYECHHUI MUpaMu/l Ha
yepTexke
Inasa V. Bexmopuwl 6 npocmpancmee
59 [Tonsatue BexkTOpa. PaBeHCTBO BEKTOPOB UccnenoBanue | @opMyaupoBaTh ONMpPEACIIEHUE BEKTOPA,
€ro JUITMHBI, KOJUTMHEAPHBIX U PaBHBIX
BEKTOPOB, IPUBOJAUTH PUMEPHI
(U3UYECKUX BEKTOPHBIX BETUYHH
60 Cnoxenue u Beiuutanue BekTopoB. Cymma | Ilpaktukym OOBACHATH, KaK BBOJSATCS JICHCTBHS
HECKOJBKMX BEKTOPOB CJIO’KE€HUS BEKTOPOB U YMHOKECHHS
61 YMHOXEHHE BEKTOpa Ha YHCIIO BEKTOpa Ha YKCJIO, KAKUMH CBOMCTBAMU




OHHM 00J1aJJal0T, YTO TAaKOE MIPABUIIO
TPEYroJbHUKA, IIPABUIIO
napauiesorpaMmMa 1 IpaBuiIo
MHOT'OYT'OJIbHUKA CJI0KEHHSI BEKTOPOB;
pelaTh 3aJ1auu, CBSI3aHHbIE C AEHCTBUAMU
HaJl BEKTOpaMu
62 Komnnanaphsie BEKTOPBI. ITpaBuio OOBACHATH, KaKH€ BEKTOPbI Ha3bIBAIOTCS
napajuiejenunesia KOMILTaHAPHBIMU; (POPMYJIUPOBATH U
63 Paznoxenue BEKTOpa 1o Tpem JIOKa3bIBaTh YTBEP)KIEHUS O IPU3HAKE
HEKOMIUIaHAPHBIM BEKTOPaM. KOMIUIAHAPHOCTHU TPEX BEKTOPOB;
64 | Ob6oOmaromuii ypok no teme «Bekrops! B | [IpoekT OOBACHATB, B UEM COCTOMUT IIPaBHIIO
IPOCTPAHCTBEN napajuleJienuIne1a CIoXKeHHs TpexX
65 Kontponbaass pabora Ne5 mo Tteme HEKOMILIAHAPHBIX BEKTOPOB,
«BCKTOpLI B IPOCTPAHCTBE) (1)OpMyJII/IpOBaTI) M 10Ka3bIBaTbh TCOPEMY O
PasIoKEeHUH JIF0OOTr0 BEKTOPA MO PeM
JAHHBIM HEKOMIUIAHAPHBIM BEKTOPAM;
IPUMEHSTh BEKTOPHI IIPU PELICHUN
reOMETPUYECKUX 3a/1a4
Ilosmopenue
66 | Ypok moBTopeHms mo Temam «Akcuombl | KoHKypc
CTEPEOMETPUNY, «ITapannenbHOCTh
IPSIMBIX U IJIOCKOCTEN»
67 VYpox nosropenus «lleprneHanKyIsspHOCT
IPSIMBIX U IIJIOCKOCTEN»
68 | Ypok MTOBTOPEHUS o TeEMe
«MHOrOrpaHHUKH»
['maBa Bcero YpokoB Heypokos
BBenenne 5 3 2
1 20 15 5
2 20 15 &)
3 13 8 5
4 7 4 3
[ToBTOpeHME 3 2 1
Bcero 68 47 21




KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHMUE 110 TEOMETPHMU. 11 KJIACC (68 YACOB, 2 Y/HE.)

No | Tema ypoxka Buna yuebnori | XapakTepucTHKa ASATEIBHOCTH YUAIIHXCS Hara mno | [lata no | [Ipumevanue
n/n JESITEIbHOCTH IJIaHy baxty
(ucciemoBanue
, IpakTu4 pad
Y T.I1.)
I'nasa \l. Memoo koopounam 6 npocmpancmee (15 uacos)
1-6 | KoopauHaTel TOUKH U 3HaTh: IOHITUE PAJIIYC-BEKTOPAIIPON3BOIBHOMN TOUKH
KOOPIMHATHI BEKTOPA MPOCTPAHCTBA;(POPMYJIBI UTSI HAXOXKICHUS KOOPIUHAT
7 KOHTpOHBHaﬂ pa60Ta Nel BCKTOpa 10 KOOpArHAaTaM TOYECK KOHIIa MHavajia BEKTopa.
1o Teme «KoopmHaThl YMeTs: pemiats 3a1a4u 10 TeMe
TOYKU M KOOPIHHATBIL 3HaTh: MOHATHE KOOPAUHAT BEKTOPa BJAHHON CHCTEME
BEKTOpa» KOOp/IMHAT; (bopMynypa3n'o>'1<eHm BEKTOpa 110
8-11 | Cxansipoe mpomssexenne | [IpakTHKYM KOOPJMHATHBIMBEKTOpAM 1, j, k ; mpaBuia cioxeHus,
BEKTODOB BBIYMTAHHS M YMHOXEHUsI BEKTOPA HAYKCIIO; TOHATHS
12- | Jpuxerms Moaximaecxas | PABHPIX, KOIIMHEAPHBIX HKOMILIAHAPHBIX BEKTOPOB;
p
13 aGota (bopMyITBI JUTSTHAXOXK/ICHHS KOOPAMHAT BEKTOpPA
P MOKOOPIMHATAM TOUYEK KOHIIA M Hayalla BEKTOpa,
14 | Pemenne sanas Korkypc KOOPJMHAT CePEeIUHbI OTPE3Ka, BBIYHCIICHHS JIHHBI BEKTOpPa
15 | KontpoinbHas pabota Ne2 110 ero
o Teme «MeToa KoopAuHAT KOOp/IMHATaM, PACCTOSHHSL MEKIY JBYMSITOUYKAMHU.
B IIPOCTPAHCTBEY YMeTh: pemarh 3a1a4u 1Mo TeMe
3HaTh: MOHATHE YIJIa MEXIy BeKTOpamMu;(GopMyJIsl st
HaxX0XJACHUS yrjia MCXKIAYBCKTOpPAMHU 110 UX KOOpAWHATAM.
YMeTh: penath 3a1a4u o TeMe
3HaTh: MOHITHE CKAISIPHOTO MPOU3BEACHUSIBEKTOPOB; 1BE
(bOopMyITBI ISl HAXOXKICHUSCKAIISIPHOTO MIPOU3BEICHIUS
BEKTOPOB;0CHOBHBIE CBOMCTBA CKAJSIPHOTOIIPOM3BEICHUS
BEKTOPOB.
YMeTb: pemaTs 3a7ja4u 10 TeMe
I'nasa V. Quaunop, kouyc u wap (17 uacos)
16- | Hwmaap 3HaTh: NOHATHSA WIMHIPUYECKONIIOBEPXHOCTH, LIMIINHAPA
18 1 €T0 371eMeHTOB(O0KOBO MOBEPXHOCTH, OCHOBAHHIA,
19- | Konyc 00pa3yIoIINX, OCH, BBICOTHI, PAJNyCa);CCUCHHS IIUITHHIIPA.
22 YMeTb: pemarh 3a1a4u 1o TeMe
23- | Coepa 3HaTh: MOHATHE Pa3BEPTKH OOKOBOW OBEPXHOCTH

26

UWIMHAPA; GOPMYIIBI ISt BBIYMCIECHUS TUIOIIA I OOKOBOM




27- | Pa3nbie 3a/1aun Ha | [IpakTukym
29 | MHOTOTPaHHWKH, MHJIUHJP,

KOHYC | IIap
30- | Pemenue 3amau CopeBHoBaHue
31
32 | KonrponbHass pabGora Ne3

no teme «llunmuHap, KoHyC
U 1map»

Y TIOJTHOWTIOBEPXHOCTH IMIIMHJIPA.

YMeTh: pemaTh 3aa4u 10 TEME

3HaTh: MOHATHS LUWIMHIPUYECKONTOBEPXHOCTH, IIMIINHAPA
U ero 371eMeHTOB(00KOBOM OBEPXHOCTH, OCHOBAHUH,
00pasymoIux, OCH, BEICOTHI, paguyca),pa3BepTKi OOKOBOI
MOBEPXHOCTH IIMJIMHAPA; CEUCHUS IMINHAPA; (HOPMYJIbI IS
BBIYUCIICHHMS TUTOIIA I OOKOBOU M MOJTHON

MOBEPXHOCTH IIUINH/PA.

YMeTh: pemaTe 3a4a4u M0 TeMe

3HaTh: OHITHUS KOHUYECKOHN MOBEPXHOCTH KOHYCA U €T0
2JIEMEHTOB (OOKOBOHTIOBEPXHOCTH, OCHOBAHUSI, BEPIIHHEI,
00pa3yroIIuX, OCH, BEICOTHI); CCUCHUSKOHYCA.

YMeTs: pemaTe 3a1a4u 10 TeMe

3HaTh: MOHATHE Pa3BEPTKH OOKOBOMIIOBEPXHOCTH KOHYCA;
(hopMyJTBI TUTOIIATUOOKOBOM ¥ IMOTHOM IMTOBEPXHOCTH
KOHyca.

YMeTh: pemaTh 3a7a41 10 TEME.

3HaTh: MOHATHUS YCEUEHHOTO KOHYCa M €T03JIEMEHTOB
(OOKOBOIT TOBEPXHOCTH,0CHOBAHHIA, BEPIIUHBI,
00pa3yoIInX, OCH,BBICOTHI); CEYCHUS YCEUSHHOTO KOHYCA.
YMeTh: penaTh 3a7a41 10 TeMe

3HaTh: OHATHUS chEphIU IIapa U UX DJIEMEHTOB (paauyca,
JMaMeTpa); YpaBHEHUS TOBEPXHOCTH;BBIBOJ] YPABHEHHUS
cdepsl.

YMeTb: pemaTh 3aJa4UI0 TeEME

3HaTh: TPH Cllydasi B3aMMHOTOPACIIONI0XKEHUS cepsl U
TJIOCKOCTH;TIOHSATHUS KacaTeJIbHOM MIIOCKOCTH K cepe,
TOYKHW KacaHHsl; CBOMCTBOU MMPU3HAK KacaTeIbLHON
IJIOCKOCTH K chepec JT0Ka3aTeIbCTBAMH.

YMeTh: pemaTh 3a7a41 10 TeMe

3HaTh: MOHATHUS cephl, ONMCAHHOW OKOJIOMHOTOTPaHHUKA
Y BIIMCAHHOW BMHOTOTPAaHHUK; (popmyiy tuiomniaau chepsl.
YMeTh: pemaTh 3aJa4nIo TEME

3HaTh: MOHATHSA WIMHIPA U €TOJIEMEHTOB, Pa3BEPTKH
OOKOBOMMOBEPXHOCTH IWJIMHIIPA, KOHYCa U €T0
AJIEMEHTOB, pPa3BEPTKU OOKOBOMITOBEPXHOCTH KOHYCA,
YCEYEHHOTO KOHYCa HeTr0 3JIEMEHTOB, C(ephl U Iapa U uxX
3JIEMEHTOB, YPaBHEHHUSI TOBEPXHOCTH, KacaTeIbHOM
MIJIOCKOCTH K chepe, TOUKUKACAHWSI; CEUCHMsI IIMIINHIPA,




KOHYyCa M yCEYEHHOT0 KOHYCa; (POPMYIBLIISA BHIYUCICHUS
10 OOKOBOH HMITOJTHOM MMOBEPXHOCTH IIMIIMH/PA,
II0[aIMO0KOBOM U MOJIHOM MOBEPXHOCTU KOHYCA U
YCEUEHHOT'0 KOHYCa, TUIOIIAu Cephl;CBOWCTBO U MPU3HAK
KacaTelbHOMIUIOCKOCTH K cepe; ypaBHEHHE Chephl.
YMeTh: pemaTh 3a4a4u 10 TEME

I'nasa V1. Oovemot men (23 uaca)

33- | O6bem  mpsmMoyronsHOTO | MccnenoBanue
35 | mapamienenunena
36- | O0beM MpsIMON MPHU3MBI U
38 | mumHgpa
39- | O0beM HaKIOHHOW MPHU3MBI,
45 | nupamMuabl ¥ KOHyCa
46 | Pemenue 3amau CopeBHoBaHuE
47 | KontponbHas pabora No4
1o TeMe «OOBEMBI TEeID)
48- | O6bem mapa u 1omans | MccmenoBanue
91 | chepnl
52- | Pa3nble 3a/1a4u Ha | KoHkypc
53 | MHOTOTpaHHUKH, IWIIMHD,
KOCHHYC U II1ap
54 | Pemenue 3amau [IpakTukym
55 | KontponsHas pabGora No5

no teme «OOBeM mIapa u
I01aak chepoi»

3HaTh: MOHATHE 00BEMA; CBOMCTBAOOBEMOB; TEOPEMY U
CJeACTBUE 00 00BEMENPSAMOYTOJIBHOTO NTapaieeuIeaa.
YMeTb: pemaTs 3aa4u 10 TEME

3HaTh: NMOHATHE 00BEMA; CBOMCTBAOOBEMOB; TEOPEMY U
CJIeICTBUE 00 00bEMEIPSIMOYTOJILHOTO MapaJljiesieuIe 1a.
YMeTb: pemarts 3aa4u 1o TeMe

3HaTh: TeopeMy 00 0OBbeMe MPSIMOI TPU3MBIC
JI0Ka3aTeIbCTBOM.

YMeTb: pemarts 3aa4u 1o TeMe

3HaTh: TeopeMy 00 0ObeMe HMINH/IPA CI0KA3aTEIbCTBOM.
YMeTb: pemaTs 3aa41 10 TEME

3HaTh: OCHOBHYIO (hOpMYITy UISBBIYUCICHHS 00BEMOB TEI.
YMeTb: pemaTs 3aa41 10 TeMe

3HaTh: TeopeMy 00 00beMe HaKIIOHHONUTIPU3MEI C
JI0Ka3aTeIbCTBOM.

YMeTb: pemarts 3a1a4u Mo TeMe

3HaTh: TeopeMy 00 00beMe MUPAMUJIBI CI0KA3aTEIbCTBOM;
¢dopmyiy oObeMa yCeueHHOM MUPAMUIBL.

YMeTb: penath 3a4a4mIo TeMe

3HaTh: TeopeMy 00 0ObeMe KOHyca CIOKa3aTeIbCTBOM;
(dhopMyiry 00beMayCeueHHOTO KOHYCA.

YMeTs: pemats 3a1a4M 10 TeMe

3Hath: TeopemMy 00 o0bemMe KoHyca;popmyity oObema
YCEYEHHOT0 KOHYCa.

YMeTs: pemaTh 3a4a4u 10 TEME

3HaTh: TeopeMy 00 00beMe MUPAMUIBI CIOKA3aTEIbCTBOM;
(bopmyiy oObeMa yCeUSHHOM MUPAMUIBL.

YMeTh: pemath 3aa4Io TeMe

3HaTh: TeopeMy 00 06beMe KOHyCa CI0Ka3aTEIhCTBOM;
(dbopmyiy 00beMaycedeHHOTO KOHYCA.

YMeTh: pemaTh 3a4a4M 10 TEME

3HaTh: Teopemy 00 o0bemMe KoHyca;popmyiny oObema




YCEUEHHOTO KOHYcCa.
YMeTh: pemaTh 3aa4u 10 TEME

3HaTh: TeopeMy 00 0ObeMe Iapa C¢I0Ka3aTeIbCTBOM.
VYMeTh: penaTh 3a1a4u

1o TemMe

3HaTh: ONpe/eNIeHus IIapOBOr0 CErMEHTA,IaPOBOTO CIIOS U
IapOBOTO CEKTOPa;(POPMYIIBI AJisi BEIYUCICHUS 00BEMOB
yacTeumapa.

YMeTh: pemaTh 3a4a4u M0 TEME

3HaTh: BEIBOJ (hOPMYJIBI IIOMAAH CHEpPHI.

YMeTh: pemaTh 3aa4u 10 TEME

YMeTh: peniaTh 3a7a41 10 TeMe

Iloemopenue (13 uacos)

56 | IloBTopenue Kypca
crepeomerpuu.  Pemienue
3a1a4

57 | IloBTOpeHue kypca | [Ipaktuueckas
crepeomeTpuu.  Pemenue | pabora
3a71a4

58 | IloBTopenue kypca | Konkypc
crepeoMerpun.  Pemenue
3a1a4

59 | IloBTopenue kypca | CopeBHOBaHuE
CTEPEOMETPHUH. Pemenue
3a71a4

60 | IToBTOpenue kypca | [Ipaktukym
crepeoMerpun.  Pemenue
3a1a4

61 | IToBTOpeHue kypca | Konkypc
crepeoMmerpun.  Pemenue
3am1a4

62 | IToBTOpenue kypca | Konkypc
CTEPEOMETPHUH. Pemenue
3aj1a4

63 | [ToBTOpeHue kypca | CopeBHOBaHUE
crepeoMmerpun.  Pemenue

3a71a4




64 | IloBTOpenue Kypca

crepeoMmerpun.  Pemenune

3aj1a4
65 | IToBTOpenue Kypca | Ilpaktuueckas

crepeomeTpun.  Pemienue | pabota

3a1a4
66 | IloBTOpenue kypca | CopeBHOBaHHE

crepeoMmerpun.  Pemenune

3a1a4
67 | IloBTopenue kypca | CopeBHOBaHHE

CTEPEOMETPHUH. Pemenue

3a/1a4y
68 | Urorosas KOHTPOJIbHAS

pabota Neb6
['naBa Bcero YpokoB Heypokos
5 15 12 3
6 17 15 2
7 23 18 &)
IToBTOpEHME 13 3 10
Bcero 68 47 21

HopMbl OLIEHKH 3HAHMWI, YMEHNI 1 HABLIKOB 00VYAIONINXCS

OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4al0IuXxcs 10 MaTeMaTHKe.
Omeem oyenusaemcs. Ommemrou «3», eciu:

paloTa BBIMOJIHEHA MOTHOCTHIO;

B JIOTHYECKHX PACCYKIEHUSAX U 000CHOBAHUHU PELLIEHUS! HET MPOOEIOB U OLINOOK;

B PELICHUH HET MaTeMaTUYECKUX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OMMCKA, KOTOpas HE SBJSETCS CJIEJACTBUEM HE3HaHWS WM HEMOHUMAaHUS y4eOHOIro
MaTepuaia).

Ommemxka «4» cmasumcs 8 Cﬂedyiomux caydasix.

paboTa BBIIOJHEHA TOJHOCTBIO, HO OOOCHOBAaHUS IIATOB PEUICHUs HEIOCTATOYHBI (€CTM YMEHHE OOOCHOBBIBATH PACCYKIEHUS HE SBISUIOCH CHEIHATbHBIM
00BEKTOM MPOBEPKH);



JOMYIIEHBI OJTHA OIIMOKA MM €CTh JIBa — TPU HEJ0YETa B BBIKJIAIKAX, PUCYHKAX, YEPTEKaxX MM rpaduKkax (eciu 3TH BUABI PadOT HE SBISIIMCH CIICIHATLHBIM
00BEKTOM MPOBEPKH).

Ommemxa «3» cmasumcsi, eciiu:

JOMYIIEHO OoJiee OAHOW OIMMOKK WK 0oJiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAX, YEPTEKaX WU rpadukax, HO oOydaronuiics obmamaer 00s3aTeIbHBIMU
YMEHHUSMH TI0 TTPOBEPSICMOM TEME.

Ommemxa «2» cmagumcs, eciu:
JIOTYIICHBI CYIIIECTBEHHBIE OMIMOKH, TOKA3aBIINE, YTO 00yJarOIIHiicsS He 001a1aeT 00sS3aTeIbHBIMU YMEHHUSMU T10 JAHHOW TEME B IOJTHON Mepe.
Ommemxa «1» cmasumces, eciu:

paboTa moka3zaia MmoJiHOe OTCYTCTBHE y 00yYaromerocsi 00s3aTeIbHBIX 3HAHWH U YMEHHUH IO TIPOBEPSEMOI TeMe WIIM 3HaYUTEeNNbHAs YacTh pabOThI BHIIOJHEHA
HE CaMOCTOSTENbHO.

Yuutenb MOXKET MHOBBICUTH OTMCTKY 3a OpI/II‘I/IHaJIBHHﬁ OTBCT HA BOIIPOC MM OPUTHHAIIBHOC PEHICHUC 3aAayu, KOTOPBIC CBUACTCIBCTBYKOT O BBICOKOM
MAaTCMAaTUYCCKOM pPa3BUTUHU 06yqa101ueroc;1; 3a PCUHICHUC Ooiee CII0KHOM 3aJa4u HUJIM OTBCT Ha Oosiee CI0XKHBIN BOIIPpOC, MPCATIOKCHHBIC 06yanOH_[CMy'C${
JOITOJIHUTCIIBHO ITOCJIC BBIIIOJTHCHHUA UM KaKuX-1100 APpYyrux 3a,I[aHI/H7L

Onenka YCTHBIX OTBETOB 06yqaloumxcﬂ.
Omeem oyerueaemcs OMMeEmKOU «J», eciu YUYEHUK:
IMMOJIHO PACKPBUI COACPIKAHUEC MAaTCpUajia B 06L6Me, npeaAyCMOTPCHHOM nporpaMMoﬁ n y‘le6HI/IKOM

H3JI0OKWJII Marcepual TIpaMOTHBIM  A3bIKOM, TOYHO HMCIOJB3YysA MATCMATUYCCKYI0 TCPMHWHOJIOTMIO W CHUMBOJIMKY, B OHPGHGHCHHOﬁ JIOTHYECKOM
OCICI0OBATCIBHOCTH,

IpaBHUJILHO BBIIIOJIHWII PUCYHKH, YECPTCIKHU, l"pa(l)I/IKI/I, CONTYTCTBYIOIIUC OTBCTY;
IMoKa3aJl YMCHHEC UJINIFOCTPUPOBATH TCOPHUIO KOHKPETHBIMU ITPUMEPaAMU, IIPUMCHSATH €€ B HOBOM CUTyalllU IIPU BBIITOJIHCHUH IPAKTUYCCKOTO 3aAaHUs;

MIPOJIEMOHCTPHUPOBAJI 3HAHUE TEOPUU PAHEE M3YUYEHHBIX COMYTCTBYIOUIMX TEM, COPMHUPOBAHHOCTbH YCTOWYMBOCTH HCIOJB3YEMBIX IpPHU OTBETE YMEHUH U
HAaBBIKOB;

OoTB€YaJl CaMOCTOATCIIBHO, 0e3 HaBOIAIUX BOIIPOCOB YUUTCIIA,

BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH IIPHU OCBELICHUE BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIE YYEHHK JIETKO HCIIPABHJI IIOCJIE 3aMedYaHUs
YUUTENS

Omeem oyerueaemcs OMMemKOll «4», ecnu y@oeﬂemeopﬂem 68 OCHOBHOM mp€606’CZHMﬂM HA OYEHKY «5», HO npu 95mom umeeni 00UH U3 HeOOCMAMKOB:



B U3JIOKCHHUHU JOMYIICHBI HEOOJIbIIINE HpO6€JIBI, HE UCKa3UBIICC MATEMATUUCCKOC COACPKAHNEC OTBETA,
AONYHICHBI OJUH — JIBa HEA0YCTA ITPHU OCBCIICHUHU OCHOBHOI'O COACPKaHNA OTBCTA, UCIIPABJICHHLIC ITOCJIC 3aMCYaHUA YUUTCIIA,

AOITYyIICHBI omuOKka wiM Goiee ABYX HEOOYCTOB IIPHU OCBCUICHHWHN BTOPOCTCIICHHBIX BOIIPOCOB MM B BBIKJIaAKaX, JIETKO HCIIPABJICHHBIC ITOCJIC 3aMCYaHHA
YUYHUTCIIA.

Ommemxa «3» cmasumcs 6 Cﬂe()yrou;ux caydasx.

HETIOJIHO PAacKPBITO COJeprKaHUe MaTepuala (CoAepkaHue 3JI0KeHO ()parMEHTapHO, HE BCET/1a IOCIIEeI0BAaTENbHO), HO IIOKa3aHOo o0liee MOHUMaHKUE BOIIpoca U
MPOJEMOHCTPUPOBAHBl YMEHHUSA, JAOCTATOUHBIC i YCBOCHHS MPOTPaMMHOr0 Mmarepuaia (ompeaeneHbl «TpeboBaHUSMH K MaTeMaTHYECKOW IMOATOTOBKE
ydaluxcs» B HACTOSIIEH IPOrpaMMe 10 MaTeMaTHUKE);

HUMCJINCH 3aTPYAHCHHUA WU JOITYIICHBI OIINOKH B OIIpCACIICHUHU MaTeMaTU4eCKOMn TCPMHUHOJIOTUH, YCPTCIKAX, BBIKIIAAKAX, UCIIPABJIICHHBLIC ITIOCJIC HCCKOJIbKHX
HaBOAAIIUX BOIIPOCOB YUHUTCIIA

YYCHUK HE CIPABWIICS C MPUMEHEHUEM TECOPUU B HOBOWM CHUTYyallMU MPHU BHITIOJHEHUH MPAKTUYECKOTO 3a/1aHusl, HO BBITIOJHUI 3aJaHusl 00s3aTEIIbHOTO YPOBHS
CJIOKHOCTH 1O JJAHHOM TeMeE;

IPH JOCTAaTOYHOM 3HAaHUHM TEOPETHYECKOTO MaTepHaja BhISBICHA HEJJOCTATOYHAsI COPMHPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.
Ommemxa «2» cmasumcs 8 ceoyiouwux Cayuasx

HE PacKpPBITO OCHOBHOE COJICP)KaHHE yIeOHOT0 MaTepHala;

OoOHapyeHO HE3HaHUE YUYECHHUKOM OOIbIIeH niu Hanbolee BaXKHON 4acTH yueOHOTro MaTepuana;

AONYIICHBI OIIINOKHU B OIpECaAcCIICHUU HOHSITI/II\/'I, pu HUCIOJIb30BaAHUHN MaTeMaTHYeCKOH TCPMHHOJIOTUH, B PUCYHKAX, YCPTCKAX WA l"pa(l)I/IKaX, B BBIKJIaJIKaX,
KOTOPBIC HE UCITPABJICHEI MMOCJIIC HECKOJBKNX HABOJAAIINX BOIIPOCOB YUUTCIIA.

Ommemxa «1» cmasumcs, eciu:

YUEHHK OOHapy>KUJI NMOJHOE He3HAHHE M HEeMOHMMAaHUE W3y4aeMoro y4eOHOro MaTepuana Uil He CMOT OTBETUTh HU Ha OAMH M3 MOCTaBJIEHHBIX BOIIPOCOB IO
M3Y4EeHHOMY MaTepHany

Ob6mas kaaccupukanus omMUOOK.
[Tpu ouileHKe 3HAHMI, YMEHHI U HABBIKOBYYAIIIUXCS CIIEAYET YUUTHIBATh BCE OIIMOKH (IpyOble 1 HErpyOble) U HETOUETHI.
I'pyObiMu cuuTaoTCsl OIIUOKH:

HE3HAHUC ONPCACIICHUA OCHOBHBIX HOHSITPII>'I, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKEHU I TCOpHUU, HEC3HAHUC (I)OpMyJ'I, O6H_IerI/IH$ITLIX CHMBOJIOB 0003HAYCHHHI
BCJIMYNH, CAVUHUI] UX U3MCPCHUA; HC3HAHUC HaUMEHOBaHUM €IMHMUII HU3MCPCHUA;



HEYMEHUE BBIICIUTH B OTBETE IJIABHOC,

HEyMEHUE MIPUMEHSATh 3HaHUS, AITOPUTMBI JUIsl pELICHUS 3a/1a4;

HEyMEHHE JIeJIaTh BBIBOJIBI M 0000IIECHNS;

HEyMEHHUE YUTaTh U CTPOUTH TpauKu;

HEYMEHHE T0JIb30BAThCS IEPBOUCTOUYHUKAMHU, YUCOHHKOM U CIIPABOYHHKAMU;
MOTEPSI KOPHSI WJIM COXPaHEHUE ITOCTOPOHHETO KOPHS;

oTtOpaceiBaHue 0e3 0OBSICHEHU OJTHOTO U3 HHX;

paBHO3HAYHbIE UM OLIMOKHU;BBIUUCIIUTENIbHbIE OLIMOKHU, €CIIM OHU HE SIBJIAIOTCS OMUCKON;JJOTMYECKHE O OKY.
K HerpyObiM ommokam cienyer OTHeCTH

HETOYHOCTH CI)OpMy.]II/IPOBOK, onpeneneHHﬁ, HOHHTHﬁ, TeOpHﬁ, BBI3BaHHASI HEIIOJHOTOM OXBaTa OCHOBHBIX IIPHU3HAKOB OIIPCACIICMOI'0 ITOHATHUA HWIIN 3aMeHOH
OOHOT'O - ABYX U3 3THUX IMMPU3HAKOB BTOpOCTeHeHHHMI/I;HCTO‘IHOCTBFpa(I)I/IKa;HepaL{I/IOHaJ'ILHHﬁ MCTOJ pCIICHUSA 3ala4ud UJIHM HEAOCTATOYHO HpOHYMaHHLIﬁ I1J1aH
OTBCTAa (HapymeHHe JIOTMKH, IMOAMCHA OTACIBbHBIX OCHOBHBLIX BOIIPOCOB BTOpOCTCHeHHHMI/I);HepaI_[I/IOHaJ'IBHLIC MCTOABI pa6OTBI Cco CHp&BO‘lHOﬁ n ,prFOﬁ
HHTCp&TypOﬁ;HGYMeHHe peuaTthb 3a4a4u, BBIIIOJIHATL 3aJaHU B O6I.I.I€M BUIC.

Henoyerammu siBJsAIOTCSA:
HEepalMOHAIbHbIE IPUEMBI BHIYUCIICHUH U TPeoOpa30BaHu;
HeOpe)KHOE BBINOJIHEHHE 3aIuCel, yepTexeid, cxeMm, rpaukos.
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SN

6. Ladbynun M. U. u np. AnreOpa u Havana marematrudeckoro ananu3a. Junakrudeckne marepuaisl 10 u 11 xmaccel. M., «IIpocemenney, 2017.
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10.A.I'na3kos, JI.U I'oxxenkoBa «Tectsl mo reomerpun». Mocksa, DK3AMEH, 2012.

ook wdE



		2023-11-10T17:00:22+0300
	Чапанова Зура Магометгиреевна




