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1. HOACHUTEJIBHASA 3AIIMCKA

1.1 HopmaTuBHBIE JOKYMEHTBI
PaGouass mporpamMmma mnpouIbHOTO YpOBHS MO MaTeMaTHKE IS CPEAHEro OOILIero
oOpa3oBaHus paspaboranbl Ha ocHOBe DyHIAMEHTAIBHOTO sApa COJACPIKAHUS OOIIETO
oOpa3oBanus u B coorBercTBUU ¢ TpeboBaHusIMU PI'OC K cTpyKType U pe3ysibTaTaM OCBOCHHUS

OCHOBHBIX 00pa30BaTeNIbHBIX IPOrPaMM CPETHETO OOIIeT0 00pa30BaHUsI.

Pabouass mporpamma ydeOHoro mpemmera «Martemaruka» i 10 u 11 kmaccoB (mpoduiabHOTO

YPOBHSI) COCTaBJICHA C yYETOM CJeAyIoNeld HOpMaTUBHOM Oa3bl:

1. ®enepanbHBIM TOCYJAPCTBEHHBIM 00Pa30BATEIbHBIM CTAHJAPTOM OCHOBHOTO OOIMIETO
o0pa3oBaHus, yTBEPKICHHBIM MpHKa3oM MuHUCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoii
®enepanuu ot 17.12.2010 Ne1897.

. @enepalibHBIM KOMIIOHEHTOM TOCYAapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB OOIIETO
oOpa3oBaHUs, YTBEPXKJACHHBIM MpUKa3oM MuHucTepcTBa oOpa3oBaHus Poccuiickoii
Oenepanmu ot 05.03.2004 Ne 1089 «OO6 yrBepkaeHUn GeaepaibHOTO KOMITOHEHTa
TOCYIapCTBEHHBIX 00PA30BATEIBHBIX CTAHIAPTOB HAYAJILHOTO OOIIETr0, OCHOBHOTO OOIIECTO H
cpennero (moaHoro) obmiero oopaszoBanus» (mis VI-XI (XII) kmaccos).

3. Ipukaz Munobpuayku Poccun ot 31.03.2014 N 253 (pen. ot 05.07.2017) "O06 yrBepxkaeHun
denepanbHOrO MepeyHs: y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO MPHU peaar3aluu
MMEIOIINX TOCYAApPCTBEHHYIO AaKKPEIUTAIHMI0 O0O0pa30BaTENbHBIX IMPOrpaMM HavajabHOTO
00111ero, OCHOBHOTO OOIIET0, CPEeTHEro 00Iero oopazoBanus'.

4. C yuérom aBtopckoi mporpammbl FO.M.Konsruna u yueOnuka «Maremartuka: anredpa u
Hayaja mMaTeMarudeckoro aHanuza» g 10 u 11 k1. o6meobpazoBaTebHBIX YUpPEKACHUN/
1O. M. Konsirun, M.B.TkaueBa u ap., M.: [Ipoceemenne, 2020, 2021 r.

5. C yuerom I[IpumepHoil mporpamMmbl OCHOBHOTO obmiero oOpazoBanus. ['eomerpus 10-11
KJaccel: - 2-¢ uzganue. — M., [IpocBemenue, 2010 u yueOnuka «MaTeMaTHKa: reOMETPHUs»
st 10-11 kmaccoB ob6meoOpa3oBatenbubix yupexaenuit/ JI.C.ArtanacsH, B.D.bytys3o0s,
C.b.Kamomues u ap., M.: IIpocsemenune, 2020.

6. Meronuueckue pekoMeHAanuu O TpenoaaBanun MmaTematuku ([ocymapcTBenHOE
YUpeXKICHUE JOTMOJHUTEIBLHOTO oOpa3oBanus crenuanuctoB Cankr-IlerepOyprekas
aKageMus TOCTAMIUIOMHOTO  TeAarorudeckoro  obOpaszoBanusi, MWHCTHUTYT  o0Iiero
oOpa3zoBanus, Kapenpa marematuku 1 HHGOPMATUKH).

7. OcHoBHas oOpa3oBaTelbHas MHporpaMmMa cpeaHero oomiero obpaszoBanus ['BOY COII
Ne386.

8. YueOHnsiii uran 'BOY COIII Ne386 na 2021-2022 ydeOHBbI# TO/I.

[Ipennaraercss MOAYJIBHBIN XapaKTep B CBSI3U C UCIIOJIH30BAHUEM JIBYX YICOHHUKOB — alnreOpsl

U TEOMETPUM U OTHOCHUTEIIbHOW AaBTOHOMHOCTBIO OTHEIbHBIX TeM. BO BpeMms u3ydeHus

OTJIENbHBIX MOJyJIeH TMJIAaHUPYETCS BKJIIOYEHHE B JIOMAIIHHUE 3aJaHus 3aJlaHUi Ha TIPOMICHHbBIS

TEMBI UM OTJENBbHON JOMalIHeld paboThl MO0 U3yYEHHOMY MaTepuaity C IENbl0 3aKpeIUIeHUs U

MTOBTOPEHHS.

N

[Iporpamma MoxeT OBITH pealn30BaHa C MPUMEHEHHEM D3JIEKTPOHHOTO OOyueHHs U
JUCTaHIITUMOHHBIX O6pa3OBaTeJ'H)HBIX TEXHOJIOTHIA.

IIpu peanuzamuu  NporpaMMbl  MOXXKET  NPUMEHAThCS  GopMmMa  OpraHu3aluu
0o0pa3oBaTeNbHOIl /1€ATEeIbHOCTH, OCHOBaHHAas Ha MOJYJIbHOM TPUHIUIE MPEICTABICHUS
coJiepKaHusl 00pa30BaTeIbHOM MPOTPaMMBI.

[Ipn peanuzanum nOporpaMMbl € NPUMEHEHHUEM HCKIFOYUTENIBHO 3JIEKTPOHHOTO
00y4yeHHsl, TUCTAHLIMOHHBIX 00Pa30BATENBHBIX TEXHOJOTHH JOJKHBI OBITH CO3/aHBI YCIOBUS
uist  (QYHKIUOHMPOBAHMSI  DJIGKTPOHHOM  MH(OPMAalMOHHO-00pa30BaTENIbHONM  Cpelibl,
BKJTIOYAIOLIEH B cebs

"  3JIEKTPOHHBIE HHPOPMAIIMOHHBIE PECYPChl: YUeOHUKH, METOAMYECKHUE MaTepuaibl U T.1.

B JIEKTPOHHOM BH/IE;



" 3JEKTPOHHBIE 00pa3oBaTenbHbIe pecypehl: maTgopmsl «Pemry EI'D», «Sxmace», «102»,
«JIekropuymy;
COBOKYIHOCTh MH()OPMAIIMOHHBIX TEXHOJOTHH, TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,

COOTBETCTBYIOIIUX TEXHOJOTHUYECKUX CPEICTB M 00ECICUMBAIOIICH OCBOCHUE OOYYAIOIIMMUCS
o0pa3oBaTeNbHBIX MPOTrPaMM B TIOJHOM OOBEME HE3aBUCHMO OT MeECTa HaXOXICHUS
00yJaroIuXCs: MEPEYNCICHIE TEXHOJIOTHI U MECCEHIKEpoB: Z00m, ckaiin, Whats App u T.1.

1.2.1ean u3yyeHuss Kypca

>

>

(popMHpoBaHue IPEICTaBICHUN 00 NAEAX U METOJaX MaTEMATUKHU; O MaTEMaTHKE KaK
YHHMBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOAEIUPOBAHNUS SBJICHUI U ITPOLIECCOB;

OBJIA/IEHHE S3BIKOM MAaTEMaTWKH B YCTHOW W NHCbMEHHOH Qopme, MaTeMaTHYECKUMHU
3HAHUSMM U YMEHHUSAMH, HEOOXOJUMBIMM JUIsI U3YyYEHHs LIKOJBHBIX €CTECTBEHHOHAYUHBIX
JUCLUIUIAH, MPOJOJDKEHUs 00pa3oBaHUS U OCBOEHHMS H30paHHON CIELMAIbHOCTU Ha
COBPEMEHHOM YPOBHE;

Pa3BUTHE JIOTHYECKOIO0 MBIIUICHHS, AJITOPUTMHUYECKON KYJIbTYpbI, MPOCTPAHCTBEHHOIO
BOOOpaXEHUS, MATeMaTHYECKOrO0 MBbIIUICHUS M MHTYULUH, TBOPUYECKUX CIIOCOOHOCTEH,
HEOOXOJUMBIX /ISl TIPOJIOJDKEHUsT 00pa3oBaHUS M ISl CAMOCTOSITENIBHOW JEsITeIbHOCTH B
00J1aCTH MaTeMaTUKU U ee NPUIoKeHUH B Oyayiieil mpodeccuoHalbHON AEATENbHOCTH;
BOCIIMTAHME CPEACTBAMU MAaTEMATHKHU KYJIbTYPHI JIMYHOCTH 4YE€pPE3 3HAKOMCTBO C UCTOpUEH
pa3sBUTHsA MaTEMaTHKH, D3BOJIOLMEN MaTEeMAaTHYECKUX WJAEH; IOHMMAHMUS 3HAYUMOCTH
MaTEMaTUKH I HAy4HO-TEXHUYECKOT 0 IIporpecca.

1.3. 3agayu kypca

vVV Vv YV V VY

pa3sBUTHE U YIIIyOJEeHHE BBIYMCIUTENIbHBIX HABBIKOB U YMEHHUH /10 YPOBHS, MO3BOJISIOIIETO
YBEPEHHO MPUMEHSATh 3HAHUS IIPU PELLIEHUU 3a]]a4 MaTEMaTUKHU, PU3UKU U XUMUU;

BBECTH MOHATHE (PYHKIUHU U HAYYUTh MPABUIBHO MPUMEHATh 3HAHUS O (DYHKIMH B CTApIINX
KJIaCcCax;

CHUCTEMaTH3UpOBaTh M OOOOLIUTH CBEJCHMS O MNpPeoOpa3OBaHUU BBIPAKEHUH, pelIeHUH
JIMHENHBIX YPABHEHUN;

U3Yy4UTh (POPMYJIBI YMHOKEHUSI M HAyYUTh MPUMEHATh 3T (OPMYIIBI IPHU MIPpeoOpa3oBaHUU
BBIPAKECHUI U PELICHUN YPABHEHUI;

HAy4UTh pelIaTb CUCTEMbI YPABHEHUN U TEKCTOBBIE 33/1a4U C IIOMOIIBIO CUCTEM;

BBECTH MOHSATHE CTEIICHU C JICHCTBUTEIIBHBIM ITOKA3aTeJIEM U HAYYHUTh YIIPOIIATh BBIPAKECHUS
CO CTEIIECHAMU, HAXOUTh 3HAUYEHUS BBIPAXKCHUHN CO CTEIIECHAMM.

1.4. KoJau4yecTBO 4acoB

Kypc mareMaTHKé COCTOMT M3 CIEAYIONIMX MOJyJen: «Anredpa W Hadala aHalIu3ay,
«"eomeTrpusi». Paccuntan Ha 2 yueOHBIX roja.

B roa 204, u3z Hux Moxymnu: «Anredpa u Havana aHaimsay - B roa 1364, «['eomerpus» -684
B nepento 6, u3 HUX Monynu: «Anredpa U Havaia aHanu3a» - B HeAemto 44, «['eomeTpus» -
24

1.5. YueOHo-MeTOANYECKOE U MATEPHATbHO-TeXHUYECKOe o0ecnieyeHre 00pa3oBaTeIbHOI0

npouecca

1. VyeOnuk: Anrebpa u Hayajma wmaremaruyeckoro anammsza, 10 kmacc: yuel. I
o0meo0Opa3zoBarenbHbIX yupexaenuit /FO.M. Komsirun [u np.], - M.: IIpocsemenue, 2020r.

2. YueOHmk: Anrebpa W Hayajla MareMaTHYecKoro adanmms3a, 11 xmacc: ydel. s
o0mieobOpa3zoBarenbHbIX yupexaenuit /FO.M. Komsirun [u np.], - M.: IIpocsemenue, 20211

3. JlumakTudeckue Marepwalibl 1Mo anreOpe W HadasiaM aHanmm3a 10 kmace.  Jls
o0meoOpa3zoBarenbHbIX yupexaenuit / M.W.11aGyaun u np., - M.: [Ipocsienue, 2019r.

4. AnreOpa m Havana anaimsa 10-11, remarnyeckue Tectol: yued. mocooue/B.K.[1lapamoBa. —

Pocros u//1.: ®enunkc, 2007.



5.

6.

Anrebpa u Hauana aHanmu3a: IuAakTHdeckue Mmarepuansl st 10 — 11 kmaccos/ MUJL
[Toranos .M., IIpocsenienue, 2018.

Vuebnuk JI.C.Aranacsu, B.®.byry3os, C.b.Kanomues u np «Maremaruka: TeoMeTpus» A
10-11 kmaccoB o6meo0pa3oBaTeNbHBIX yupexaenuid. - M.: [Ipocsemenue, 2020 1.

JInteparypa 10onoJIHUTEIbHAA:
1.

2.

3.

11.

12.

13.
14.

[Ipumepubie mporpamMmbl 1o wmaremaruke. COOpPHHUK HOPMAaTUBHBIX  JTOKYMEHTOB.
Maremaruka / coct. 3. /1. Juenpos, A.I. Apkaases. M.: JIpoda, 2009

Anrebpa u Hayasla MaTeMaTH4eckoro ananuza. 7 -10 kimaccel: pa3BEPHYTOE TEMaTHYeCKOe
rianupoBanue. Jlunus L. A. Anumosa / aBT.-coct. H.A.Kum. Bonrorpazn: Yuurens,2010
Junaktuueckue Marepuansl 1o anreOpe u  Havanam aHainm3a 10 kmace. s
obmeoOpaszoBarenbHbIX yupexaenuit / M.W.11a6yaun u np., - M.: [Ipocesimenue, 2019r.
Anrebpa n Hadana anHanu3a 10-11, temarnueckue Tecthl: yued. nmocooue/B.K.IllapanoBa. —
PoctoB H//l.: ®enukce, 2007.

KonTpoapHO-U3MepuTebHbIC MaTepralibl. Anredpa u Hadasa aHaiau3a: 10 kmacc / coct. A.H.
Pypykun. — M.: BAKO, 2011

Junaktruueckue marepuaisl Mo anreOpe u Hauaiam aHanuza ans 10 kmacca /b.U. Vsnes,
C.U.Caaksn, C.W.1Bapuodypr. M.: IIpocBemienue ,2005

VYerHble ynpaxHeHus no anredpe u HauanaMm aHanuza / PJ{Jlykun, T.K. Jlykuna, U.C.
SAxynuna. M.: IIpocsemenue, 1989

KontponbsHbeie U mpoBepounble paboTsl mo anredpe. 10 ki.: Metoauueckoe mocobue /
3Basuu JI.W., Hlnsmounnk JI.S. M.: JIpoda, 1997

Anrebpa u Hayana aHanuza. Tectol. 10 kmaccel: yueOHO-MeTon. [Tocobue. M.: [Ipoda, 2010

. Maremaruka. 10- 11 xmaccel. Pa3BuTue KOMOMHATOPHO-JIOTUYECKOTO MBIIUICHUS. 3a/iaqH,

anropuTMbl pemienuit / aBt.-cocT. T.I". IlomoBa. Boarorpan: Yaurens, 2009

Anrebpa v Hauana aHaiuz3a: COOPHUK 3ajad Jisi TMOATOTOBKM M TIPOBEIEHUS HTOTOBOU
artecranuu 3a Kypc cpenneil mkoinsl / U.P. Boicouxuii, JL.W. 3BaBuu, b.I1. [Turapes u np.;
nop pex. C.A. lllecrakoBa. M.: Buemcurma-M, 2008

Maremaruka. 10- 11 kmaccel: TeXHONOTHs MOAroToBKM yuamuxcs k EI'D / aBr.-coct. H.A.
Kum. Bonrorpan: Yuunrens, 2010

Maremaruka. EI'D. Ilpaktukym. 2010 . ( aBt. JI./I. Jlanmo, M.A. ITomoB)

Maremaruka. [TonroroBka k EI'D — 2012: yuyebHO—MeTonuueckoe mocodue /moj peaakiuen
@.®. JIsicenko, C.1O. KynabyxoBa. — PoctoB — Ha — [lony: Jlernon — M, 2011

JlonojHUTEeIbHBIE HH(POPMALMOHHBIE PECYPChI
1.
2.

TemaTndeckne nMpe3eHTalnu
HuTepHeT- pecypces:
» http://www fipi.ru Tlopran @OUIIM - DenepanbHblii HHCTUTYT MEIArOTHUECKHX

U3MEPEHUU

VVVVVYVYVY VVYV

» http://www.ege.edu.ru TTopran EI'D (uadopmannonnoit moaaepxku EI'D)

» http://www.resh.edu.ru/ Poccuiickast anexrpona Smkona

» http://mo.spbappo.ru MobunsHOE 3eKTPOHHOE 00pa3oBaHUE
Canr uztest.ru
Nutepuer nmopran PROUIkomy.ru http://www.proshkolu.ru/
http://school-collection.edu.ru/ — enunas kouteknus 1HQPOBBIX 00pa30BATEIBHBIX
pecypcoB
https://vpr.sdamgia.ru/ - pemry EI'D
http://mat.1september.ru T"'azeta «Maremaruka» M3natenbckoro qoma «IlepBoe ceHTIOps»
http://www.math.ru Maremarrka u o6pa3oBaHue
http://www.allmath.ru Best MaTematnka B 0JHOM MecTe
http://festival.1september.ru/ - 5 uny Ha ypok MareMaTuku ( METOUYECKHE Pa3pabOTKH)
http://pedsovet.su/load/18 - Ypoku, KOHCIICKTHI.
http://www.prosv.ru - caiit uzgarensbcrsa «IIpocsemienue» (pyopuka «MaTemaTuka)



http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.resh.edu.ru/
http://mo.spbappo.ru/
http://festival.1september.ru/
http://pedsovet.su/load/18
http://www.prosv.ru/

» www.school.edu.ru

>  www.math.ru

> www.it-n.ru

> www.etudes.ru

> http://www.ede.gov.ru ; http://www.edu.ru —MunucrepcTBo 00pazoBanus PD.

> http://lwww.kokch.kts.ru/cdo - Tectuposanue online: 5 — 11 kiaccel.

> http://www.rusedu.ru — ApxuB y4eOHBIX IpOrpaMM HH()OPMAITMOHHOTO 00pa30BaTEILHOIO
noprasna.

» http://mega.km.ru — Merasuuuknoneaus Kupmnia u Medomus.

> http://lwww.egesha.ru , http://www.egeru.ru - I'oroBumcs k EI'D - Onnaiin Tectol EI'D

2. OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA

W3yueHnne paHHOro Kypca 3aBepuiaeT (OpPMHpPOBAHHE LEHHOCTHO-CMBICIOBBIX
YCTAaHOBOK M OpHUEHTAlM{ y4yaluXcs B OTHOILIEHWH MaTeMaTHUYECKUX 3HAHUU U MpoOieM HX
UCIIOJIb30BAaHUS B paMKax cpejHero oduiero oopaszoBanus. Kype criocobectByer popMupoBaHUIO
YMEHMSI BUJIETh M INOHHMMATh MX 3HAYUMOCTh JJISl KaKJIOTO 4YEJIOBEKAa HE3aBUCHMO OT €ro
npoeCCHOHATIBHON  JIEATENIbHOCTH; yMEHHMs pasiauuyaTb (akTbl M OLEHKH, CpPaBHUBATh
OLICHOYHbIE BBIBOJBI, BHUAETb HX CBA3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPUEB C
OIpEICNIEHHON CUCTEMOM IIEHHOCTEM.

Jns  SKM3HM B COBPEMEHHOM OOIIECTBE BaXHBIM  SIBISETCA  (DOPMHUPOBAHHE
MaTeMaTHYeCKOro CTHIIA MbllUIeHHs. OOBEKThl MAaTEMATHYECKUX YMO3AKIIIOUCHUH U MpaBUila UX
KOHCTPYUPOBAHHS BCKPBIBAIOT MEXAHHM3M JIOTUYECKUX TOCTPOCHUH, BHIPAOATHIBAIOT yMEHUS
(dbopmynupoBaTh, 0OOCHOBBIBaTh U JOKa3bIBaTh CYKIECHUS, TEM CAMbIM Pa3BUBAIOT JIOTHYECKOE
MbIlIUIEHHE. MaTemMaTuke NPUHAUIEKUT BeAyllas poib B (HOPMHUPOBAHUM aNrOPUTMHUYECKOTO
MBILLUICHHS], BOCIIUTAHUM YMEHMM JEUCTBOBATh 10 3aJlaHHOMY anropurMmy. B xoze pemenus
3a7lad — OCHOBHOH Yy4yeOHOH JESITENbHOCTH Ha YpOoKaX MaTeMaTHMKH — pPa3BUBAIOTCA
TBOPYECKasl U PUKJIaJHAs] CTOPOHBI MBIIIJICHUS.

OOyuenne wmaremaTuke Ja€T BO3MOXKHOCTh pa3BUBAaTh Yy y4alllMXCid TOYHYIO,
JAKOHUYHYIO U MHPOPMATUBHYIO peub, YMEHUE OTOMpPATh Hanbojee MOAXOAAIINE SI3bIKOBbIE (B
YaCTHOCTH, CHMBOJHMYECKHE, TpaHUuecKkue) CpelcTBa, T. €. CIOCOOCTBYET (POPMHUPOBAHUIO
KOMMYHHUKaTUBHOW KYJIbTYpBI, B TOM UUCJIE YMEHUIO SICHO, JJOTUYHO, TOYHO M MOCJIEI0BATEIBHO
U3JIaraTh CBOIO TOYKY 3pPEHUS, MCIIOJIb30BaTh S3bIKOBBIE CPENICTBA, aJIEKBaTHbIE 0OCYXIaeMoi
npobieme.

JlanbHeiiee pa3BUTHE TPHOOPETYT W TO3HABATENbHBIC NEHUCTBHS. Ydaliuecs riry0oxe
OCO3HAIOT OCHOBHBIE OCOOCHHOCTH MAaTeMaTHKH Kak (OpPMbI YEOBEYECKOro IO3HAHMS,
HAy4YyHOT'O METO0/1a O3HAHUS MPUPOJIbL, @ TAK)KE BOZMOXKHbBIE CEphbl U IPAHULIbI €€ TPUMEHEHUS.

MaremaTnueckoe 00pa3oBaHHEe BHOCUT CBOHM BKJIaJ B (OpMHUpPOBaHME OOIIEH KYIbTYpPbI
yenoBeka. HeoOXoAMMBIMU KOMIIOHEHTaMHM OOIIeH KyJIbTYypbl SBISIOTCS 3HAKOMCTBO C
METOJIaMH NTO3HAHUs IE€HCTBUTENBHOCTH, IIPEJICTABICHUE O METOAAX MATEMATUKH, UX OTIMYUAX
OT METOJIOB €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSAX MPUMEHEHUs] MaTEMaTHKU
JUIs pelleHHus NPUKIAAHBIX 3a7ad. l3ydeHue MaTeMaTHKH CIIOCOOCTBYET JCTETUYECKOMY
BOCIIMTAHUIO YEJIOBEKA, MOHUMAHUIO KPACOTHI M U3SIIECTBA MaTEMAaTHUYECKHUX PACCYKICHUM.

B pesynbTare LeneHanpaBiIeHHON y4eOHON JesITeIbHOCTH, OCYIIECTBIAEMO B dopmax
y4eOHOro HCCleIoBaHus, yueOHOro MPOEKTa, MOMYyYUT JajbHeilllee pa3BUTHE CIIOCOOHOCTH K
UH(POPMALIMOHHO-TIONCKOBOM  JESATETBHOCTH:  CaMOCTOATENBHOMY  OTOOpPY  MCTOYHUKOB
uH(pOpMallMl B COOTBETCTBUU C IOCTAaBICHHBIMU IEJIIMU M 3aJladyaMU. Yualluecs HaydaTcs
CHUCTEMaTH3UpOBaTh HHPOPMALMIO MO 3aJaHHBIM TpU3HAKaM, KPUTHYECKH OILIEHUBATh H
UHTEpIpeTHpoBaTh HHpopmanuo. W3ydyenue kypca Oyner crmocobctBoBath paszsutuio WKT-
KOMIIETEHTHOCTH Y4alUXCS.

[Tonyuut panpHelinee pa3BUTHE CIOCOOHOCTh K CaMOOPraHU3AllMUd U CaMOPETYIISIIHUH.
VYuyamuecs NOMy4aT ONBIT YCHENIHOW, IEJeHANpaBIeHHON W pe3yJbTaTUBHOM y4yeOHO-


http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.edе.gov.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo
http://www.rusedu.ru/
http://mega.km.ru/
http://www.egesha.ru/
http://www.egeru.ru/

npeanpodeccnoHaNbHOM IeATeIbHOCTH; OCBOST Ha MTPAKTUYECKOM YPOBHE YMEHHE TUIAHUPOBATh
CBOIO JIESTEIBHOCTh U YIPABIATH €10 BO BPEMEHM; UCIOJIb30BATh PECYPCHBIE BO3MOKHOCTHU IS
JIOCTHO>KEHHS 1IeJIeH; OCYIIECTBIISATh BHIOOP KOHCTPYKTUBHBIX CTPATErHil B TPYIHBIX CUTYAIUAX;
CaMOCTOSITENIbHO PEaTM30BbIBATh, KOHTPOJIMPOBATh M OCYLIECTBIATH KOPPEKIHIO y4eOHOH U
MO3HABATEJIbHOW JIEATEIbHOCTH Ha OCHOBE IPEIBAPUTEIHLHOTO IUIAHUPOBAHMS W OOpaTHOMU
CBSI3U, IOJIy4a€MOM OT MEeAaroros.

CopepkaTenbHOW OCHOBOW M TJIABHBIM CPEICTBOM (OPMUPOBAHHUS M PA3BUTHS BCEX
YKa3aHHBIX CHOCOOHOCTEH CIYXHT LieJeHaNpaBiIeHHbI 0TOOp yueOHOro maTepuana, KOTOPBIN
BeJETCSI HA OCHOBE MPHUHIIUIIOB HAYYHOCTH M (DYHJIaMEHTAIBHOCTH, UCTOPU3MA, JTOCTYITHOCTU U
HENPEPHIBHOCTH, LEIOCTHOCTH M CUCTEMHOCTH MaTeMaTH4eckoro oOpa3oBaHMs, €ro CBSI3U C
TEXHHKOH, TEXHOJIOTHUEH, )KU3HBIO.

Copepxanue pasnena «AnreOpa» crnocoOcTByeT (OPMUPOBAHUIO Y  y4alIUXCS
MaTeMaTUYECKOr0 armapara i pelIeHUs 3a7ad OKpyKarowen peanbHOCTH. lIpomomxaercs
M3Yy4YE€HHE MHOTOWIECHOB C LIEJIbIMU KO3 PHUIIMEeHTaMU, METO/IOB HaXOXKICHUS UX PAllMOHATIBLHBIX
kopHe#. [IpoucxoauT pa3BuTHE U 3aBepiieHre 0a30BbIX 3HaHUM 0 uncie. Tema «KomriekcHbie
YKCIJIa» 3HAKOMUT YYalllMXCs ¢ MOHATUEM KOMILIEKCHOIO YUCIIa, TpaBUjaMU JACHCTBUN C HUMHU,
pa3sTUYHBIMU (OpPMaMH 3alMCH KOMIUICKCHBIX YHCEJ, PEHICHHEM MPOCTCHINNX YpaBHCHHUN B
110JIE KOMIUIEKCHBIX YUCEN U 3aBEPIIAET OCHOBHYIO COAEPKATEIbHYIO JIMHUIO Kypca IIKOJbHOU
MaTeMatuku «Ywucna». OCHOBHOE Ha3HAYCHHUE STUX BOIMPOCOB CBS3aHO C MOBBHIIMICHUEM OOIICH
MaTeMaTUYECKON IOATOTOBKHM YYaIIMXCs, OCBOCHHEM MPOCTHIX U JPPEKTUBHBIX MNPUEMOB
pelieHus anredpandecKux 3aaad.

Pazgen «MaremaTnueckuid aHanu3» MHPEACTaBICH TpPeMs OCHOBHBIMM TEMAMM:
«Onemenrtapuable GyHKIUM», «l[IpomsBomnas» u «MHTerpam». ConepkaHue 3TOTO pasjiela
HAIEJICHO Ha TOJIyUYE€HHE NIKOJIbHUKAMHM KOHKPETHBIX 3HaHMM O (PYHKIMHM KaK BasKHEHIIeH
MOJICNIA OINUCAHMSI W HCCIEAOBAHUS Pa3HOOOpPA3HBIX peajbHBIX MporeccoB. M3yuenue
CTEMEHHBIX, MIOKA3aTEeIbHBIX, JTOrapu(MUUYECKUX U TPUTOHOMETPUUYECKUX (PYHKIIMHA MPOAOTKAET
3HAKOMCTBO YYaIIMXCS C OCHOBHBIMH 3JIEMEHTAPHBIMH (YHKIMSMH, HA4aTO€ B OCHOBHOU
mkosne. [loMuMo OBNageHUs HEMOCPEICTBEHHbIMM YMEHUSMH pEIIaTh COOTBETCTBYIOIINE
YpaBHEHUS U HEPABEHCTBA, Y y4aluxcs GOpMUPYETCs 3amac T€OMETPUUYECKUX TPEICTABICHHM,
JeKalMX B OCHOBE OOBSCHEHHUS IMPaBOMEPHOCTU CTAaHAAPTHBIX W IBPUCTHUECKUX MPHUEMOB
pemenusi 3amad. Temsl «lIpowsBomnas» u «UWHTerpam» coaepaT TPaIUIIMOHHO TPYAHBIC
BOMPOCHI JIJIsl IIKOJILHUKOB, JTAXKe JAJISl Te€X, KTO BRIOpall U3ydeHHe MAaTeMAaTUKH Ha yriIyOJIEHHOM
YpOBHE, MOATOMY MX HM3JI0KEHUE MPEJIO0JIaraeT Onopy Ha T€OMETPUUYECKYIO HArJSTHOCTh U Ha
€CTECTBEHHYIO WHTYUIIMIO ydJalIuxcs Oojiee, 4eM Ha CTporue ompeaeneHus. Tem He MeHee
3HAKOMCTBO C 3TUM MaTepuajoM Aa€T MpEe/ICTaBICHUE yJamumMmcs 00 OOIMMX MIIeIX U METojax
MaTeMaTUYeCKON HayKH.

[Ipu u3ydyenuum pazgena «BeposTHOCTh M CTATUCTHKA» PACCMATPHUBAIOTCS Pa3IMYHBIE
MaTE€MaTUYeCKHe MOJENH, MO3BOJISIONIME H3MEPSITh U CPAaBHUBATh BEPOSTHOCTH Pa3IUYHBIX
COOBITUHM, JeNaTh BBIBOABI M MPOTHO3BL. JTOT MaTepHal HEOOXOIUM TMPEXKIE BCETro s
dbopMupoBaHuS y ydamuxcs (YHKIIMOHATBHOW TPaMOTHOCTH — YMEHHUS BOCIPHHHMATH W
KPUTHYECKH aHAJIM3UPOBATh MHPOPMAIIHUIO, MPEICTABICHHYIO B Pa3IUYHBIX (opMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTUX pealibHbIX 3aBUcUMOcTel. K aToMy pa3feny OTHOCSTCS Takxke
CBEJICHUS W3 JIOTUKH, KOMOWMHATOPUKH W TEOPUH T'padoB, 3HAUYUTEITHHO BapbUPYIOIIUECS B
3aBUCHUMOCTH OT THIIA IPOTPAMMBI.

Monyns «['eomeTpus» — OJIHUH U3 BAKHEUIINX KOMIOHEHTOB 001mero oopasoanus. [Ipu
€ro M3Y4YeHHHM Yy Y4YalllUXCS Pa3BHUBAETCS MPOCTPAHCTBEHHOE BOOOpPAKEHHE M JIOTHUECKOE
MBIIUICHUE TyTeM CHUCTEMaTUYeCKOrO0 M3YYEHHUSI CBOMCTB T€OMETpUUYECKHX (QUTYyp Ha
IJOCKOCTH M B TMPOCTPAHCTBE W NPUMEHEHUsT HTUX CBOWCTB IMPU pELIEHUU 3a]a4
BBIYUCIIUTEIILHOTO U KOHCTPYKTUBHOTO Xapakrtepa. CyIecTBeHHAst POJib MPH 3TOM OTBOJIUTCS
Pa3BUTHUIO T€OMETPUUYECKOW MHTYyHIMU. CoueTaHHE HArJISIAHOCTU CO CTPOTOCTBIO SBIISIETCS
HEOThEMJIEMON YacThbl0O TE€OMETPUYECKUX 3HaHuUM. Marepuan, oOTHocsmukca K OJgokam
«KoopnuHatel» U «BeKTOpbl», B 3HAUUTENHHOW CTENEHU HEceT B cebe MeXIpeaMeTHBIC



3HAHUA, KOTOPBIC HAXOAAT NPUMCHCHHUC, KAK B PA3JIMYHBIX MATCMATUYCCKUX JUCIHUIIIINHAX,
TaK U B CMCXKHBIX IMpEAMETAaX.

Pabouass mnporpamma cocTaBieHa C Yy4Y€TOM HMHAMBHUIYaJIbHBIX OCOOEHHOCTEH
obyuaromuxcs 10a u 11a kiaaccos.

OcHoBHast 4acTh 00YUaIOIIUXCSI KIACCOB — 3TO JAETHU CO CPETHUM YPOBHEM CIIOCOOHOCTEMH
Y HEBBICOKOHN MoTHBaluel yueHus. OHM OTIIMYAIOTCS CPEeIHEH OpPraHUu30BaHHOCTHIO.

UM mpucyumm aeduuuT BHUMaHUS, MEJUICHHAs MEpPEeKI0YaeMOCTh BHUMAaHMS,
HeJoCcTaTOoYHas c(hOPMHUPOBAHHOCTh OCHOBHBIX MBICIUTEIBHBIX (YHKIUH (aHATW3, CpaBHEHUE,
BbIJIEJICHHE TJIABHOTO), CpeIHss MaMaATh. Buabl mamsatu: oOpa3Has u sMonuoHaibHas. Crocod
3aMIOMUHAHUS — MEXaHUYECKUU. THIT MBIIIIJICHHUS — HATJISTHO-00Pa3HBIA.

B kiacce ectb HeOousbllas TpyMNa ydalluxcs, KOTOpBIE MPOSBIAIOT >KEIaHHUE U
BO3MOXXHOCTh YYUTBCS Ha JAPYyrom, Oojiee BBICOKOM, YpOBHE. DTH JETH MOTHUBHUPOBAHBI Ha
nanpHekee ooyuenue B BY 3e.

B unenom oOywarommuecs KJIaccoB BECbMa pa3sHOPOJHBI C TOYKHM 3pPEHUS CBOMX
WHIUBUJHBIX OCOOCHHOCTEH: TMaMsATH, BHHMMAHHUSA, BOOOPaXEHHS, MBIIUICHUS, YPOBHS
paboTOCIIOCOOHOCTH, TEMIa ACSITEILHOCTH, TEMIIEPAMEHTa. JTO OO0YCIOBWIO HEOOXOIUMOCTH
UCIIONIb30BaHUsl B paboTe ¢ HHUMH pa3HBIX KaHAJOB BOCHpPUATHA Y4YeOHOro Marepuana,
pa3HooOpa3HbIX GOopM U METOIOB pabOTHI.

Bunbsl ypokoB: ypoK «OTKPBITHS» HOBBIX 3HAHUN, YPOK IMOBTOPEHHUS U 000OIIEHHS,
oOpeTeHus HOBBIX YMEHHI W HABBIKOB, JI€JOBasi Urpa, KOMOMHUPOBAHHBIN YpOK, TUCEMEHHbBIC
paboThl, yCTHBIE OTMPOCHI.

[TpumMeHsieMble TEXHOJIOTHU: MOIYJbHBIE, HH(pOopMamoHHO-KoMMyHHKaTuBHBIE (MKT),
3I0pOBbE cOeperaromiye, IeJaroruka COTPyJHUYECTBA, TUCTAHIIMOHHBIE 0O0pa3oBaTENbHbBIC
TEXHOJIOTHH.

3. CTPYKTYPA U COJAEP)KAHUE U3YUYAEMOI'O KYPCA
3.1. Moayas AJIFEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
10 xaace
I[TOBTOPEHUE KYPCA AJIT'EBPBI - 6 4, BX0AHO#i KOHTPOJIb.
YucnoBble U OyKBEHHbBIE BBIPAXKEHUS. Y PaBHEHUS C OJHUM HEH3BECTHBIM. DYHKIUH.
JIEMCTBUTEJILHBIE YMCJIA — 10 4, u3 HuxX 1 KOHTPOJIBLHBIIi TecT

Ilenple u paunoHadbHbIE 4YMcia. JleHcTBUTENbHbIE 4YHcla. beckoHeyHO yObIBaromas
reoMerpuueckas mnporpeccus. ApudmeTuyeckuil KopeHb HaTypanbHOW creneHu. CreneHb ¢
palMOHATILHBIM U IEWCTBUTEIBHBIM IIOKa3aTeNIeEM
CTEIIEHHAS ®YHKIUA — 11 4, u3 Hux 1 koHTpOIbHasi padoTa.

Crenennas ¢yHkuusi, ee cBoWcTBa U rpaduk. BzaumHO oOpaTHble (QYHKIHH.
PaBHOCWIIBHBIE ypaBHEHMsSI M HepaBeHCTBa. lMppauuoHanbHble ypaBHeHus. MppanuoHanbHble
HEPaBEHCTBA.

[TOKA3ATEJIBHASI ®YHKIUSA — 11 4, u3 Hux 1 koHTpo/IbHasi padoTa

[ToxazarenbHast QyHKuMs, ee cBoWcTBa U Trpaduk. I[lokazarenbHble ypaBHEHWS,
HepaBeHcTBA. CHCTEMBI T0KA3aTEIbHbIX YPABHEHUI U HEPABEHCTB.

JIOTAPUOMUNYECKASA ®YHKIUA — 17 4, n3 HUX 2 KOHTPOJIbHbIE PA0GOTHI.

Onpenenenne norapudma. CpoiictBa jorapudmoB. JlecaTuuHble M HaTypalibHbIE
norapupmel. Jlorapudmuyeckas Qynkusa, ee cBoiictBa u Tpaduk. Jlorapupmuueckue
YPaBHEHHUS U HEPABEHCTBA.

TPUTOHOMETPUYECKUE ®OPMYVYJIbI — 22 4, u3 aux 1 KoHTpoJILHasI padoTa.

Pagnannas mepa yria u ayru. IToBopoT Touku BOKpyr Haudana koopauHat. OnpezneneHue
CHUHYyCa, KOCHMHYyCa M TaHT€HCa yryla. 3HAaKM TPUTOHOMETPUUYECKHUX (PYHKIMH. 3aBHCHUMOCTh
MEXJy CHHYCOM, KOCMHYCOM M TAaHI€HCOM OJHOIO M TOro e yria. TpuroHoMmerpuueckue
ToxkaectBa. CHHyC, KOCHHYC M TaHreHC yrmoB & wu — &, ®opmynsl cinoxenus. CHHYC,
KOCHUHYC U TaHreHC ABOWHOTro yria. CHHYyC, KOCUHYC U TaHT€HC MOJIOBUHHOTO yria. ®opmysisl




npuseneHusa. Cymma U pa3HOCTh CMHYcoB. CyMMa M pa3HOCTh KocuHycoB. CymMMa M pa3HOCTh
TaHreHcoB. DOpMyIIbl IOHNUKEHUS CTETIEHHU.

TPUI'OHOMETPUYECKHUE YPABHEHUA U HEPABEHCTBA — 15 4, u3 Hux 2
KOHTPOJIbHBIX padoT.

YpapHenne COSX=a, Ypapuenne SINX =2, YpapHenus 19X=2a pemenne
IIPOCTEHIINX TPUTOHOMETPUYECKUX ypaBHEHUH. Pelienne TpuroHoMeTpu4eckux ypaBHEHUH,
CBOJSIIMXCS K anreOpanyeckuMm. [IpuMepsl pereHus NpoCcTeHINX TPUTOHOMETPUIECKUX
HEPABEHCTB.

I[TOBTOPEHUE- 7 yacoB u oaHa 3a4eTHas padora.

HetictBurenbshbie uncina. [Tokazarenbras ¢pynknus. CteneHHas GyHKIHS.
Jlorapudmuueckas Gpynkius. Cucremsl ypaBHeHUH. TpUronomMeTpuueckue npeodpa3zoBanus U
TPUTOHOMETPUYECKHUE YPABHEHUH.

IIOBTOPEHVE. PELLIEHUE 3AJIAHU ETD — 3 u.

11 kaacc
ITOBTOPEHUE KYPCA MATEMATHUKMU — 13 4, u3 Hux 1 guarnocTudeckasi pabdora.

JletictButenbaple  uucia.  llokazarenbHas — ¢yakmusa.  CreneHHas — (QyHKIHS.
Jlorapudmuueckas ¢ynkuus. TpuroHomerpuueckue MpeoOpa3oBaHUs, TPUTOHOMETPUUECKHE
YPaBHEHHUS U HEPABEHCTBA.

TPUT'OHOMETPUYECKUE ®YHKIIMU — 13 4, u3 Hux 1 koHTpoJILHasI padoTa.

OOnacTh ompeneeHuss W MHOXKECTBO 3HAYCHUH TPUTOHOMETPHUYCCKHX (DYHKIIHH.
YeTHOCTh, HEYETHOCTh, IEPUOJUYHOCTh TpPUTOHOMETpUYeckuX (yHkumid. HaumeHbimii
HOJIOKUTENbHBIN nepuoj. CoiicTBa U rpaduku GyHKIMA y=COSX, Y=SinX, y=tgx. CBoiicTBa u
rpauKu 0OpaTHBIX TPUTOHOMETPUUYCCKUX () YHKITUI.

[IPOU3BOJIHASL 1 EE TEOMETPUYECKHI CMBbBICJI — 18 4, u3 mux 1 KoHTpo.IbHas
padora.

Uucnossle mnocnenoBaresbHOCTH. lIpencraBieHne o mpenesn MOCIENOBATEIBHOCTH.
[TpencraBnenue o npeaene ¢yHkuuu. IIpencraBieHne o HempepbIBHOCTH (YHKLIUU B TOUKE.
MrHoBeHHass ckopocTh. OrmnpeneneHue MNpou3BOAHON. DU3NYECKUH CMBICI POU3BOHOM.
[lpaBuna HaxoxaeHuss Npou3BoAHbIX (AuddepenuupoBanus) dyuxuuidi. I[IpousBonnas
creneHHOM (QyHkuuu. [IpousBonHble 3reMeHTapHbIX (QYyHKIMH. [Ipon3BoaHbBIE CIOMKHBIX
bynkuuii. ['eomerpuueckuil CMBICT NPOM3BOJHOW. YpaBHEHHE KacaTelbHOM K rpaduky
byHKINH.

[IPUMEHEHUE TTPOM3BOJHON K MCCJIEJOBAHUIO ®YHKIMUA — 19 u, u3 mux 1
KOHTPOJIbHas1 padoTra.

Bospacranue u yosiBanue ¢yHKuMu. JlocTaTouHble YCIOBHUS BO3PACTaHMs U yOBbIBaHUS
¢yHkMM. OkcTpeMyMbl QyHKIMH. HeoOxoanmoe ycioBHE CYIIECTBOBAHUS 3KCTpEMyMa
HenpepbIBHOM  nuddepeHuupyemMoidr  GyHKuuu.  JlOCTaTOuHbBIE  YCIOBUSL  SKCTpEMyMa.
HaunbGonpiee n HauMeHbllee 3HadeHMs] (YHKIUU. 3aqaud Ha ontumusauuio. [IpousBonHas
BTOPOTO TOPSAJKA, BBINYKJIOCTb M TOYKM mnepernba. I[locTpoenune rpadukoB (yHKIMMA.
AcUMNTOTHI (GYHKIUH.

I[TEPBOOBPA3HAS 1 UHTEI'PAJI — 12 4, u3 aux 1 koHTpoJibHasi pa6oTa.

IlepBooOpaznas. IlepBooOpa3Hble HEKOTOPBIX dJIeMEHTapHbIX GyHKuuMd. IIpaBuna
HaxOXJIeHUs TMepBooOpa3Heix. [lnomans kpuBonmHeHHOW Tpaneuun. WuTerpan. ®dopmyna
Hrerotona-Jleiioauia. Beraucnenue miomaaei ¢ ToOMOIIbI0 HHTETPAJIoB.

DJIEMEHTBI KOMBUHATOPUKU W TEOPUM BEPOATHOCTU — 19 4y, u3 nmx 1
KOHTpPOJIbHAasA padora.

[IpaBuno mnpousBenaeHus. Pa3smemieHuss ¢ TOBTOPEHUSIMU U 0€3 TOBTOPECHHH.
[lepecTanoBKM pa3nu4HBIX 3yeMeHTOB. Coueranusi 6e3 moBTopeHHMH. PaznoxeHune OuHOMA
Hrrotona. CiyqaitHbie, JOCTOBEpHBIE, HEBO3MOKHBIE COObITHS. KomOuHauu coObituii. Cymma
u mpousBereHue coObITuid. IIpoTHBOMONIOXKHBIE COOBITUS. ONBIT € PaBHOBO3MOXKHBIMHU
ncxonamu. Kitaccnueckoe omnpeneneHue BEPOATHOCTU. BeposTHOCT CyMMBI HECOBMECTHBIX



coObITHIl. BeposATHOCTH CyMMBI COBMECTHBIX COOBITHH. YCIIOBHasi BEpOSTHOCTh. BeposTHOCTH
IIPOM3BEACHUS HE3aBUCUMBIX COOBITHI.
KOMIUIEKCHBIE YHUCJIA — 8 4.

[lonsATHE KOMIUIEKCHOTO 4Kcia. JledcTBUTENbHAS. U MHMMAsl 4aCTh KOMIUIEKCHOTO YHCIIA.
CrnoxxeHue U YMHOKEHUE KOMILJIEKCHBIX uuces. KomriekcHo compsbkeHHble uyucia. Moaynb
KOMIUIEKCHOrO uyucia. Onepanuy BBIYUTaHWS W JelcHMs. l'eomeTpuyeckas HMHTepIpeTanus
KOMIUIEKCHOr0 4uciia. KoMIUIEKCHBIE KOpPHM KBaJIpaTHBIX ypaBHEHUH. TpuroHoMerpudeckas
(hopMa KOMIUIEKCHOTO YHCIIA.

PEIIEHUE TEKCTOBBIX 3A/IAY — 10 4, u3 Hux 1 nposepouHasi padora.
IIOBTOPEHUE. PEILIEHUE 3AJIAHUI ETD - 24 4

3.2 Moayas: TEOMETPHUSA
10 kaacc
BBEJEHUE. AKCMOMbI CTEPEOMETPUH- 5 yaca

IIpenmer crepeomeTpr. AKCMOMBI CTEPEOMETPUU. HEKOTOpBIE CIEACTBUS U3 aKCHOM.
ITAPAJUIEJIBHOCTD TIPSIMBIX M IIJIOCKOCTEN- 18 uacoB, H3 HHX 2 KOHTPOJIbHBIE
padoThlI.

[TapamienpHOCTh NPSAMBIX, IPSAMOU U IUNIOCKOCTH. B3auMHOE paciosnoKeHue IByX MPsSMBIX
B IIPOCTPAHCTBE. YTON MEXAYy IAByMsa npsMbIMH. [lapamiensHocTh mockocteil. Terpasap
Y TIapajuiesenuIe .

[EPIIEHJIUKYJIIPHOCTh IIPSIMBIX UM IIJIOCKOCTEW- 18 uacoB, m3 mmx 1
KOHTPOJIbHAasi padora.

IlepneHquKyISIPHOCTD MPSIMOM U IUIOCKOCTH. [IepnenauKysp U HaKJIOHHBIE. YTOJI MEXKIY
IPSIMOM M IIOCKOCTHIO. [IByrpanuslii yroa. [lepnenauKkyaspHOCTD IUIOCKOCTEH.
MHOI'OI'PAHHUKHM- 11 yacoB, u3 Hux 1 koHTpoJibHasE padora.

ITonsitue MHOrOrpannuka. [Ipusma. I[Tupamuna. IlpaBunbHbIE MHOTOIPAaHHUKH.
BEKTOPDI — 6 yacoB, u3 nux 1 3auernasi padora

BekTops! B IpOCTpaHCTBE, AEUCTBUS C BEKTOPAMHU, KOMIUIAHAPHOCTH BEKTOPOB,
pa3okeHue BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BEKTOPaM.

[TOBTOPEHMUE- 5 yacoB, u3 Hux 1 1marnoctuyeckas padora.

AKCHOMBI cTepeoMeTpUM U uX cieacTtsue. IlapamienbHOCTh NPSAMBIX M IIOCKOCTEH.
IlepneH qUKYIAPHOCTD NPSAMBIX U IIJIOCKOCTEN. IIepreHIuKyIIpHOCTD IUIOCKOCTEN. [IByrpaHHbIN
yrod. [Tapannenenunen. [Ipusma. [IpaBunbHas nupamuga. Y cedyeHHas nupaMuia
PEHIEHUE 3ATAY — 5 yacos
11 kaace
TEJIA BPAILIEHUA — 15 4, u3 Hux 1 koHTpOIbHAs padoTa.

Hunuuapudeckass TOBEPXHOCTh, oOpasyromue. I[IpsiMoit KpyroBoil UHIUHIpP, OCh
mwmHApa. OceBoe cedyeHune UMAMHApa. [lnomans OOKOBOM  MOBEPXHOCTH  IMIIMHIPA.
Konnueckas moBepxHocTbh, obpa3zyromiue. [Ipsmoit kpyroBoii KoHyc, ero ocb. OceBoe ceueHue
KoHyca. [lnomanas G0KOBOI MOBEPXHOCTH KOHYCA. Y CEUEHHBIH KOHYC U IUIOLIA/Ab ero OOKOBOM
noBepxHocTtu. Cdepa u map. B3aumnHoe pacnonoxenue chepsl U miaockoctu. KacarenpHas
IUIOCKOCTH K cepe, ee cBoicTBo. [Inomans cheprl. KomOunanuu cdepsl u Te BparieHus.
OBBEMBLI TEJI - 17 4, n3 Hux 1 KoHTpOJBbHAasI padoTa.

ITonsatue o6bema, cBoiicTBa. OOBEM MPSIMOYTOJABHOTO Napaienenuneaa. Oobem npsmon
NpU3MBl U UWIMHIApA. Beruncienne o0beMOB Tell ¢ MOMOIIbI0 HHTErpasioB. OO0beM HAKJIOHHOMN
npu3Mbl. OO0beM IHUpaMUIbl U KOHYCa, YCEYeHHOro KoHyca. O0beM Imapa M IUIomaab Chepsl.
OO0beMbl 1IapOBOr0 CErMEHTa, LIAPOBOrO CJIosl U IapoBoro cekropa. KomOunanuu cdepsl u
MHOTOTPaHHHKOB.

BEKTOPBI B [IPOCTPAHCTBE - 8 4, u3 uux 1 TecroBas pagora.

IlonsiTue  BeKTOpa, HYJIEBOM  BEKTOP, KOJUIMHEApHbBIE, COHAIIPaBIEHHBIE U
IIPOTUBOINOJIOKHO HalpaBieHHble BeKTOphl. PaBHble BekTOpbl. ClOXEHHE U BBIYMTAHUE
BEKTOPOB, CBOWCTBAa. YMHOXEHHE BEKTOpa Ha 4MUCIO, cBOMcTBAa. KoMIiaHapHblE BEKTODBI,



MPU3HAK KOMILJIAHAPHOCTU TpeX BeKTopoB. [IpaBmio napamnenenunena. Paznoskenue BekTopa
10 TPEM HEKOMIUTAHAPHBIM BEKTOPaM.
METO/I KOOPIUHAT B [TPOCTPAHCTBE — 13 4, u3 Hux 1 KoHTpoJbHas padoTa.
[IpssMoyronpHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BeKTOpa,
KOOPJUHATBHl CYMMBbI, Pa3HOCTH BEKTOPOB W IMPOU3BEICHUSA BEeKTOpa U uucia. CBA3b MEXKIY
KOOPJMHATAMH BEKTOpa M KOOpAMHATaAMU ToueK. KoopauHaThl ceperHbl OTpe3Ka, BHIUUCICHUE
JUTMHBI BEKTOpA 1O €ro KOOPJAWHATAM, PACCTOSHUE MEXKIY ABYMS TOUYKaMH. Y paBHEHHE C(hHephl.
Yron mexay BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB. BhIUMCIEHHE YIIIOB MEXIY
OpSIMBIMH M TUIOCKOCTSIMU KOOPJAMHATHBIM MeTOJ0M. lLleHTpanbHas, oceBas, 3epKajibHas
cumMeTpuu. [lapanieapHbIi IepeHoc.
[TOBTOPEHUE. PEINIEHUE TI'EOMETPUYECKUX 3AJJAY - 15 4y, m3 Hux 1
AMATHOCTHYECKAs padoTa.

4. [InaHupyemMsblie pe3y/ibTaThbl

Juunocmuule pezyiomamot:

1. JImyHocTHBIEe pe3yJbTaThl B cepe OTHONIEHUI o0yuyalommxcs K cede, K cBoeMy
310POBbI0, K MIO3HAHMIO CeOs:

> OopucHTaluA 06yqa}01111/1xc;1 Ha pcfajin3alyvi0 MNO3UTHBHBIX JKHU3HCHHBIX IICPCICKTUB,
WHUIMATUBHOCTh, KpPEaTHBHOCTb, TOTOBHOCTb M  CHOCOOHOCTH K  JIMYHOCTHOMY
CaMOOIIPECACIICHUIO, CIIOCOOHOCTH CTaBHUTh eI U CTPOUTD )KU3HCHHBIC I1JIAHBI,

» TOTOBHOCTh U CIIOCOOHOCTH O0ECIEYUTh ce0e M CBOUM OJIM3KMM JIOCTOMHYIO JXH3Hb B
MPOLECCE CAMOCTOSTENBHOM, TBOPUECKOW U OTBETCTBEHHOM JESATEIbHOCTH;

» TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS K OTCTauBaHHIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOI'0O MHCHUS,

» TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCs K CaMOPa3BUTHUIO KM CAaMOBOCIIUTAHHIO B
COOTBETCTBUU C 00IEYEIOBEUECKUMHU LIEHHOCTSIMU U WJIeaJlaMi T'paXk/1aHCKOTro OOIIEeCTBa;

2. JInyHOCTHBIE pe3yJbTaThl B c(pepe OTHOLICHHH O0YYAIOMIMXCH ¢ OKPYKAK MU
JIOAbMU:

» HPaBCTBEHHOE CO3HAHHUE M TOBE/ICHHE Ha OCHOBE YCBOSHHS OOIIEYETOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUSA U MMOBCACHNA B IMOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH JUAJIOT C APYTHUMHM JIFOJbMHU, JOCTHUraTh B HEM B3aMMONOHMMAaHMS, HAXOAUTh OOIIHe
e 1 COTpyAHNYATh IJId UX JOCTHUIKCHU A,

» TpHUHATHE TYMAaHHCTHYECKHX [IEHHOCTEH, OCO3HAHHOE, YBOKUTEIBHOE M J0OPOKETaTeIbHOS
OTHOILIEHHE K JIPyrOMY Y€JIOBEKY, €I0 MHEHUIO, MUPOBO33PEHHUIO;

3. JInuHOCcTHBIE pe3yJbTaThl B cepe OTHOLIEHUIT 00YYAIOIIMXCS K OKPYKAKOIIEMY
MHPY, 'KUBOH NIPHPOJE, XyI0:KECTBEHHOH KYJIbTYype:

» MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYHMMOCTH
HayKd, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIAJECHUE JTOCTOBEPHOU
uH(popMalielt 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

» TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHWIO, B TOM YHCIIE CaMOOOpPa30BaHWIO, Ha
NPOTSDKEHUM BCEHl KU3HH; CO3HATENbHOE OTHOILEHHE K HENpephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 00IIIECTBEHHON JeATEILHOCTH.

Memanpeomemuvle pe3yibnanol.

1. PeryasiTuBHbIe yHMBepca/ibHble y4eOHbIe AeiicTBUS
BbinmycKHUK HayuHnTCs:

» CaMOCTOSITETIHHO OIPENENATh eI, 331aBaTh MapaMeTPhl U KPUTEPHUH, TI0 KOTOPHIM MOYKHO
OIPEAEIUTD, YTO LIE€Ib TIOCTUTHYTA;

> OLICHUBATh BO3MOXHBIC IIOCJICACTBHUSA JOCTHXXCHUA MOCTaBJICHHOMN e B ACATCIBbHOCTH,
COOCTBEHHOM JKH3HU U KU3HU OKPYKAIOIIMX JII0/Ie, OCHOBBIBASICh HA COOOPAKEHUSIX ITHKH
1 MOPAJIH;




YV V V V¥V

>

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aqaud B OOpa30BaTEIBHON ACSITENTLHOCTH H
’KH3HCHHBIX CUTYaIUIX;

OLICHUBATh pECYpChl, B TOM 4YHCIE BpeMsS U Jpyrue HeMaTepHajbHBIE PECYypCHI,
HEOOXOUMBIE JIJISl IOCTHYKEHUS TIOCTABIICHHOH 11EJIH;

BBIOMPATh IMyTh JOCTM)KEHUS LMW, IUIAHUPOBATh pEIICHUE TIOCTaBJICHHBIX —3a7ad,
ONTUMU3UPYSI MaTEpUAIbHBIC U HEMATePUAIbHBIC 3aTPATHI,

OpraHu3oBbIBaTh A(P(PEKTUBHBIA MOUCK PECYpCOB, HEOOXOAUMBIX [UIS JOCTHOKEHUS
MIOCTABJICHHOU 11EJTH;

COIOCTABJISAITH MOJMYYCHHBIH PE3yIbTaT IEATEILHOCTH C TOCTABICHHON 3apaHee LEeNbIo.

2. Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
BohinycKHUK HAy4YuTCH:

>

>

>

UCKaThb M HAXOJUTh OOOOIIEHHbIE CIIOCOOBI PELICHUs 3ajad, B TOM YHUCIE, OCYLIECTBIAThH
pa3BepHyThIi WH(POPMAIMOHHBII MOMCK W CTAaBUTh HAa €ro0 OCHOBE HOBBIC (yueOHBIE U
II03HABATENbHbIC) 331a4H;

KPUTHYECKH OLICHUBATh 51 WUHTEPIPETUPOBATH MH(pOpPMALIHIO c pa3HbIX
MO3ULMH, paclo3HaBaTh U (PUKCUPOBATH IPOTUBOPEUUS B UH()OPMALIMOHHBIX HCTOYHUKAX;
HCIIONB30BAaTh  PA3JIMYHBIE MOJCIIBHO-CXEMAaTUYECKUE CpPEICTBA U1  IIPEICTaBIICHHUS
CYLICCTBEHHBIX CBSI3€l M OTHOIIEGHUH, a TaKXe IPOTUBOPEUYUM, BBIABICHHBIX B
MH(POPMAIMOHHBIX HCTOUHUKAX;

HaXOJUTb M IPHUBOJUTH KPUTHUECKHE APTYMEHTBHI B OTHOLIEHUU ICHCTBUM M CYXICHUU
JIPYroro; CIOKOWHO M pa3syMHO OTHOCUTBCA K KPUTHYECKMM 3aME4YaHUsIM B OTHOILLEHUU
COOCTBEHHOTO CYX/IEHUS, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOI'O pa3BUTHS;
BBICTPAaMBaTh MHIMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

MEHSATh U YACP/KUBATh PA3HbIC IMO3UIMHU B IO3HABATEILHOMN ACSATEIBHOCTH.

3. KommyHukaTuBHBIE YHHBepcalbHbIe YueOHbIe JeicTBUS
BbinyckHUK HayuMTCS:

>
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OCYILECTBIAThH JAEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpHU 00pa3zoBaTebHON OpraHu3alluy, Tak U 3a ee MpeaesamMu), NogoupaTh NapTHEPOB AJIs
JIeTI0OBOM KOMMYHHKAIIMHM MUCXOs U3 COOOpakeHUIl pe3y/IbTaTUBHOCTH B3aUMOJECHUCTBUS, a He
JIMYHBIX CUMIIATH;

IIPU OCYIIECTBICHUU IPYNIOBOM pabOThl OBITh KaK PYKOBOAUTENIEM, TaK U YWIEHOM KOMAaHIbI
B pa3HBIX poIsIX (TeHepaTop uaeil, KpUTUK, UCTIOTHUTENb, BBICTYNAIOMIUMN, SKCIEPT U T.1.);
KOOP/JAMHUPOBaTb U BBINOJHATH pabOTy B YCIOBHSAX pealbHOrO, BHUPTYAJIBHOTO MU
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BepHYTO, JIOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHHUS C MCIOIb30BAaHUEM aI€KBAaTHBIX
(YCTHBIX M MIMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(QIMKTOT€HHBIE CUTYallUH U MPEJOTBpaliaTh KOHQJIUKTHI 10 UX aKTUBHOMN
(a3bl, BbICTpauBaTh JEIOBYI0 U 00pa30BaTE/IbHYI0 KOMMYHHKAIMIO, W30erasi JIMYHOCTHBIX
OLICHOYHBIX CYKICHUI.

Ilpeomemnmnnie pezynomamot

1. Moayab «Aaredpa u Ha4YajIa aHAIH3A»

B pesynbraTe u3ydeHns Kypca yYEHUK JTOJDKEH
TMOHUMATH!

e 3HAaYEHUE MATEMAaTUYECKOW HAayKH JUIsl pelIeHUs 3a/1a4, BOZHUKAIOLIUX B TEOPUHU U
MPaKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh PUMEHEHHSI MaTEMaTUYECKUX
METO/IOB U UCCIIEOBAaHUIO MPOIIECCOB M SIBJICHUH B IPUPOJIE M OOIIECTRBE;

® 3HAYCHHE MPAKTHKHU M BOMIPOCOB, BOSHUKAIOIINX B CAMOU MaTeMaTHKe sl (JOPMUPOBAHUS
nu paSBI/ITI/Ifl MaTeMaTquCKOﬁ HaYKI/I, I/ICTOpI/II-O paSBI/ITI/ISI TIOHATHS YHCJiia, CO3aaHuA
MaTEeMaTHYECKOIo aHaJIn3a;

® YHUBEPCAJIBHBIN XAPaKTEP 3aKOHOB JIOTUKA MATEMATHYECKUX PACCYKJIECHUN, X
MIPUMEHUMOCTH BO BCEX 00IaCTIX YEJTOBEUYECKOU IeITeIbHOCTH;



® BEPOSITHOCTHBIN XapaKTep Pa3IUUHBIX MPOIIECCOB OKPYKAIOIIETo MUpa.
NOJIYYUT BO3MOKHOCTh HAYUYHUTHCSH

BBINOJIHATH apu(METUYECKHE ACUCTBUS, COUETasi YCTHBIE U TUCbMEHHBIE IIPUEMBI,
NPUMEHEHHUE BBIYUCIUTEIbHBIX YCTPOMCTB; HAXOAUTh 3HAUEHUS KOPHSI HATYPaJIbHON
CTEIICHH, CTETICHH C PAIllMOHAIBHBIM IT0Ka3aTeseM, Jorapudma, UCToIb3ys Ipu
HEOO0XOIMMOCTH BBIYHUCIUTEIBHBIE YCTPONCTBA; MOJIB30BAThCS OLIEHKOM U MPUKUIKON
IPY MPAKTUYECKUX PacueTax;

MIPOBOJIUTH 110 U3BECTHBIM (POPMYIIaM U MpaBHIaM MpeoOpa3oBaHus OYKBEHHBIX
BBIPQ)KEHUH, BKIIOYAIOIIUX CTETICHHU, PaUKabl, JOrapu(pMbl 1 TPUTOHOMETPHUYECKHE
byHKIINY,

BBIUUCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAL HEOOX0AUMBIE
MOJICTAHOBKH H ITPE0Opa30BaHuUs;

UCIIOJIb30BATh MPHOOPETCHHBIC 3HAHUS U YMEHHUS B IPAKTUYECKON AEATEIBHOCTH
HOBCETHEBHOM KHU3HU JUIS:

MPAKTUYECKUX PacdeToB Mo (opMyinam, BKIt04as GOpMyIIbl, COAEepIKaIINe CTETICHH,
paJuKaibl, Jorapu(Mbl ¥ TPUTOHOMETpHYECKHE (PYHKIINH, UCTIONB3YS IPU
HEO0XO0IMMOCTH CIIPAaBOYHBIE MAaTepHAIIBI U TIPOCTEHININE BHIYUCIUTEIbHBIE YCTPOHCTBA,
pacno3HaBaTh Ha 4YepTekax W MOJCIAX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TPEeXMEpPHBIE OOBEKTHI C UX ONMUCAHUSIMU, N300pAKESHUSIMH;

ONKCBHIBATh B3aWMHOE PACHOJOXKEHHE NPSIMBIX MW IUIOCKOCTEH B MPOCTPAHCTBE,
ap2yMeHmupo8ams c80uU CyHCOeHUs1 06 IMOM PACNONOHCEHUU,

AQHAJIM3MPOBaTh B TNPOCTEHIIMX CIIydasX B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH M KpYIJIbIe Teja; BBIIOJIHATH UYEPTEXKH I10
YCIIOBHSM 3371a4;

cmpoums npocmetiuiue ceveHus Kyoa, npusml, NUPamuosl,

pelaTh IIAHUMETPUUECKUE U MPOCTEHIINE CTEPEOMETPHUECKUE 3a]]aul Ha HaXOX/IEHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YTJIOB, IUIOMIA/IeH, 00bEMOB);

UCIMOJIb30BaTh MpPU PELICHUH CTEPEOMETPUUYECKUX 3ajlad IMJIaHUMeTpudeckue (hakThl U
METO/bI;

IIPOBOJIUTH JJOKA3aTeIbHbBIC PACCYKICHUS B XO/1€ PEIICHHUS 3a/1ay;

HCHOJIB30BaATDH HpI/I06p€TeHHI>I€ 3HaHUA ©W YMCHHA B HpaKTHIIGCKOﬁ JACATCIIBHOCTH U
HOBCGHHCBHOﬁ KHU3HH JJI:

UCCIIEIOBaHMs (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTyallud HAa OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB PUryp;

BBIYUCIIEHHS] 0O0BbEMOB U TUIONIA/IeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPH PELLICHUH
NPaKTUYECKUX 3a/a4, UCIIOJIb3Ysl IPH HEOOXOIUMOCTH CIIPABOYHUKH M BBIYHCIUTENbHbIE
YCTpOMCTBA.

DOyHKIUH U rPpapuKu
yyalmecss Hay4aTcs

e OmpenensaTh 3HaueHue QYHKIUH 110 3HAUECHHUIO apryMEeHTa IPH pa3InYHbIX
crioco0ax 3ajjaHus (QyHKIMH;

® CTpPOUTH IpadUKK U3YYEHHBIX (PYHKIIUA;

® ONUCHIBATh MO IpaduKy NOBEJCHHUE U CBOMCTBA (DYHKIMNA, HAXOJUTD MO IrpaduKy
¢GyHKIMY HAaHOOJBIINE U HAMMEHBIIINE 3HAUECHUS;

e pemiaTh ypaBHEHUS, IPOCTEUIIINE CUCTEMBI YPABHEHHH, UCIIOJIb3YS CBOMCTBA
GbyHKIMHI 1 UX TpapuKOB;

moayvaTt BO3MOKHOCTD MCII0JIb30BATDH HpI/IO6pCTCHHLIC 3HAaHUA U YMCHUA B HpaKTquCKOﬁ
JACATCIIBHOCTH U HOBC@)IHGBHOP'I KHU3HU TJI:

® ONUCaHUS C NOMOILBIO (YHKIUH pa3IMUHBIX 3aBUCUMOCTEH, IPEICTaBICHUS X
rpadu4ecKu, MHTEPIIpeTaluy rpauKoB;



Hauvana maTemMaTnyeckoro aHajamsa
yyalmecss Hay4aTcs
® HCCIeNIOoBaTh B MPOCTEUIINX clydasX GYHKIIMA HA MOHOTOHHOCTb
HCMOJIB30BATh TPHOOPETEHHBIE 3HAHMS M YMEHUS B IPAKTHUYECKOH JeATeIbHOCTH U
MOBCETHEBHOM KU3HU IS
e pELICHHS NPUKIAAHBIX 334a4, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKHX U
buznyeckux, Ha HauOOJbIINE U HAUMEHBIINE 3HAYCHHSI, HA HaXOXKICHUE CKOPOCTH U
YCKOpEHHS;
YpaBHeHus1 1 HEPABEHCTBA
Hay4yaTcs
e pemiath palMoOHalbHbIC, IOKa3aTelbHbIE U JOrapuMUYECKUE YpaBHEHUS H
HEpaBEHCTBA,
® COCTaBJITh YPABHEHMS U HEPABEHCTBA 10 YCJIOBUIO 33/1a4U;
® HCIOJNB30BATh I NPUOMIDKEHHOTO PEIICHUS YPaBHCHHA W HEPABCHCTB
rpadu4ecKuil METO;
e u300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOKECTBA PEIIEHUH MPOCTEHIINX
YPaBHEHUU U UX CUCTEM;
MOJIy4aT BO3MOKHOCTH MCHOJIL30BATh NMPUOOPETCHHBIC 3HAHUS M YMEHHUS B MPaKTUYECKOU
JIeATEIbHOCTH Y MIOBCETHEBHOM JKU3HU JJIA:
® [IOCTPOEHUS M MCCIEAOBAHUS NPOCTEUIIIMX MATEMAaTHUYECKUX MOJIETIEH.
B paboueii mporpamme mpencTaBieHbl COAEpKAHHE MATEeMaTHUECKOro OO0pa3oBaHUS,
TpeboBaHUsI K 00s3aT€IbHOMY M BO3MOXKHOMY YpPOBHIO TOATOTOBKM OOy4aromerocss u
BBIITYCKHHKA, BUJIbI KOHTPOJIS, a TAK)KE KOMIIBIOTEPHOE 00ECIIeueHUE ypoKa.

2. Moayab «I'eomeTpusi»

yJaimecsi Hay4aTcst

° BJ'IaI[eTI) FGOMeTpI/I‘I€CKI/IMI/I IIOHATUAMHA HpI/I peHIeHI/II/I 3a1a4 U HpOBe)ICHI/II/I
MaTeMaTHYECKUX PacCyKICHUI;

e CaMOCTOSTENbHO (POPMYIHPOBATH ONPENIEICHNUSI TEOMETPUUECKUX (PUTYD, BBIIBUTaTh
TUIOTE3bl O HOBBIX CBOWMCTBAX M MPHU3HAKAX T€OMETPUUECKUX (DUTYP U 0OOCHOBBIBATH WIIH
ONpoBepraTh Ux, 0000IIaTh UM KOHKPETU3UPOBATh PE3yJbTaThl HA HOBBIX Kilaccax (uryp,
MPOBOAMTH B HECIOKHBIX CIydasx Kiaccuukanuio GUryp mno pa3iundHbIM OCHOBAHUSM;

e HCCJEN0BaTh YEPTEKHU, BKIItOUasi KOMOMHALIUU (QUTYD, U3BJIEKATh, UHTEPIIPETUPOBATH U
peoOpa3oBLIBaTh HH(POPMAIIHIO, PEACTABICHHYIO Ha YepTexkax;

e pemIaTh 3aJIaY¥ TEOMETPUIECKOTO COJIEPIKAHMUS, B TOM YHCIIC B CUTYAIUsIX, KOT/Ia aITOPUTM
pelleHus He CIeAyeT sIBHO U3 YCIOBUS, BHIMOIHITh HEOOXOIUMBIE [Tl pEIICHUS 3a/1a4H
JOITIOJIHUTCIIBHBIC HOCTpOeHI/Iﬂ, HUCCJICOA0BATH BO3MOKHOCTH HpI/IMeHeHI/IH TeopeM u @)OpMYJ'I
JUTSL pEIIeHUs 33]1aY;

e yMeTb (OPMYIUPOBATH U JI0KA3bIBATh TEOMETPUUYECKUE YTBEPKICHUS;

e BIIQJICTh MOHATUSMHU CTEPEOMETPHUU: TPU3Ma, TapaJUIeTIeNUIe, TUpaMuIa, TETPadIp;

° NMETH Hpe)ICTaBHeHI/ISI 06 aKCruomax CTCpGOMeTpI/II/I " CIICOCTBUAX U3 HUX U YMGTI)
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

° yMeTB CTpOI/ITI) CCUCHUA MHOFOI’”paHHI/IKOB C UCIIOJB30BaAHUCM pa3.]'II/I‘-IHI)IX METOJ0B, B TOM
YHUCJIE M METO/IA CIEHOB;

° NMETH Hpe)ICTaBHeHI/Ie [0) CerHH/IBaIOHII/IXCSI HpﬂMLIX B HpOCTpaHCTBe nu YMGTB HaAXOIUTHb
YrOJI U PACCTOSTHUE MEXKAY HUMU;

e TPUMEHATH TEOPEMBI O MMAPAUIETBHOCTH NPSIMBIX U IUIOCKOCTEHW B MPOCTPAHCTBE MPH
pEIIeHUH 3a]aY;

e yMETh IPUMEHSATH NapauieIbHOE MPOESKTUPOBAHKE I U300pakeHus: Guryp;

e YMETh MPUMEHSTH NEPIIECHANKYIIPHOCTH MPSIMOU U IIIOCKOCTH MPU PEIICHUH 3a7a4;

° BJIIaACTHh IMOHATUSIMU OpTOFOHaJ'H)HOG HpOGKTHpOBaHI/Ie, HAKJIOHHBIC U UX HpOGKHI/II/I, YMeTI)
[IPUMEHATE TEOPEMY O TPEX MEPIEHAUKYIApaxX P PEIICHUU 3a/1a4;



BJIQJICTh MIOHITHSIMH PACCTOSIHUE MEXY (pUrypamMu B IpOCTPAaHCTBE, OOIIHIA TEPIICHIUKYIISP
JBYX CKPEIIMBAIOIINUXCS MPSMBIX U YMETh IPUMEHATDh UX MPHU PEIICHUN 33]1aY;

BIIAJICTh OHATHEM YTOJl MKy NMPSMOM U MJIIOCKOCTBIO U YMETh MPUMEHSITH €0 MpU
pEIlIeHUH 3a]1a4;

BIIAJICTh MOHATUSMU JBYTPAHHBIN YTOJl, yTOJI MEXK]y TUIOCKOCTSMH, EPIICHIUKYIISIPHBIC
IUIOCKOCTH M YMETh IPUMEHSTh UX IPU PELICHUH 3a/1a4;

BIIAJICTh MOHATUSMU MIPU3Ma, TTapaJIeICHUIIe]] U MPUMEHSITh CBOMCTBA NapaJliesienune1a
IIPU PEIICHUU 33]1a4;

BIIAJIETh OHATUEM IPSIMOYTOJBHBIN apaJlICICUIE U IPUMEHSTh €T0 MPU PEIICHUHN
3ajay;

BIIAJICTh MOHATUSMU MTUpaMUa, BUIbI TUPaAMUJ, JIEMEHTHI MPABWIILHON MUPaMUbl U YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

MMETh MPECTaBICHUE O TeopeMe Diliepa,TpaBUIIbHBIX MHOTOTPAaHHUKAX;

BJIQ/IETh MOHITHEM IUIOLIA/IM TOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh IPUMEHSTH €ro Mpu
pelIeHnu 3a/1ay;

BJIQ/IETh MOHATUSIMH TeJa BpalieHus (UIMHIP, KOHYC, Iap U cdepa), UX CeUeHUs: 1 yMeTh
MIPUMEHSATh UX TIPU PEIICHUU 3a]1aY;

BJIQ/IETh MOHATUSIMH KacaTeJIbHbIe MPSIMbIE U INIOCKOCTU U YMETh IMPUMEHSTH U3 MIPH
pelIeHuu 3a/1ay;

UMETh MPEJCTABICHUS O BIIMCAHHBIX U OMUCAHHBIX Cepax U yMETb MIPUMEHAITh UX IPU
pelIeHnu 3a1ay;

BJIQ/IETh MOHATUSIMH 00bEM, 00bEMbl MHOTOTPAHHUKOB, TEJ BPAIICHUS U IPUMEHSATh UX MIPU
pelIeHnu 3a1ay;

UMETh MPEJICTaBIIEHUE O Pa3BEePTKE MIIMHAPA U KOHYCA, IIOMAAN MTOBEPXHOCTH LIUIUHAPA U
KOHYCa, YMETb NMPUMEHSTh UX MPHU PEIICHUHU 3a/1a4;

UMETh MPEJCTaBIEHUE O TUIOaAU chepbl U YMETh IPUMEHATh €ro MpU PELICHUH 3a/1a4;
YMETh peliaTh 3a7a4i Ha KOMOWHAIIMM MHOTOTPAHHUKOB U TEJ BPAIICHHUS;

UMETh MPEJICTaBlIEHUE O MOI00MH B IPOCTPAHCTBE U YMETh PellaTh 3a7aui Ha OTHOIICHUE
00BEMOB U ILJIOIIA IEH TOBEPXHOCTEN MOAOOHBIX (pUryp.

B noeceonesnoit scuznu u npu uzyuenuu opyzux npeomemos:

COCTABJISITH C UCTIOJIb30BAHUEM CBOMCTB T€OMETPUUYECKUX (DUTYp MaTeMaTUUECKHE MOJIETH
JUISL pellieHUd 3a1a4 MPaKTUYECKOr0 XapakTepa U 3a7a4 U3 CMEXHBIX JUCIUIUINH,
MCCJIEI0BATh MOJYUYE€HHBIE MOJIENTH U UHTEPIIPETUPOBATH PE3YJIHTAT

BnaneTs NOHATUSMU BEKTOPHI M UX KOOPAMHATHI;

YMETH BBHITIOJIHATH ONEpaIliy HaJl BEKTOPaMHU;

HCIIOJIb30BaTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB MPU PELICHUH 33724,

MIPUMEHSATH YpaBHEHUE TUIOCKOCTH, (POPMYITY pacCTOSHUS MEXTy TOUKAMH, YPAaBHEHHE
cdepsl IpU pelIeHn  3a1ay;

MPUMEHSATH BEKTOPHI M METOJT KOOPJIMHAT B MPOCTPAHCTBE MPHU PEIICHUH 3a71a4

DYHKIHOHAIBHASI TPAMOTHOCTH
Yumamenvckas epamomuocms (paboma ¢ mekcmamu)

e (OOyueHue YTEeHUIO: CIIOCOOHOCTh BHIOUPATh CTPATETHIO U TAKTUKY YTCHHUS B
3aBUCUMOCTH OT I1€JTM YTeHUs (THOKOE YTCHHUE).

e Pa3BuTue MEXaHM3MOB PEYM: YMEHHUE JIeJaTh SKBUBAJICHTHBIE 3aMEHbI, CKUMATh TEKCT,
MpPEABUAETD, MPEIYTrablBaTh COIEPHKAHUE TEKCTA.

e Pa3BuTue yCTHOM M MHUCBMEHHOU PEUH.

Mamemamuueckasn epamomnocms (peuienue 3a0ay u Keucos)

® 3a7JaHusl, B KOTOPBIX UMCIOTCA JIMITHUC TaHHBIC,
® 3aaHus C IPOTUBOPECYHNBBIMHA JTAHHBIMHU,
® 3a7aHusl, B KOTOPBIX JaHHBIX HEAOCTATOYHO JIA PCIICHUSA



® MHOTOBapUaTHBHbIC 3aJJaHHsI (MMEIOT HECKOJIBKO BAPHAHTOB PEILICHUS).
3ajaun OTKPBITOTO THUIIA:
e [IpenMeTHbIC 3a/1a4U: B YCIOBUU OIUCBIBACTCS IPEIMETHAs CUTyallUs, ISl peIIeHUs] KOTOPOH
TpeOyeTcsl yCTaHOBIJIEHHE U MCIIOJIb30BaHNE 3HAHUI KOHKPETHOTO Yy4eOHOTO MpeIMeTa,
M3y4aeMbIX Ha pa3HBIX 3Talax M B Pa3HBIX €ro pas3zenax; B X0/€ aHaJI13a YCIOBH HEOOXOAUMO
«CYHMTaTh MH()OPMAIUIOY, TIPEACTABICHHYIO B Pa3HBIX (hOpMax, CKOHCTPYHPOBATH CIIOCO0
peLeHHS.
e MexnpenMeTHbIE 3a/1a41: B YCJIOBUU ONMCAHA CUTYalMsl Ha sI3bIKE OJIHOM U3 IPEIMETHBIX
o0acTeil ¢ IBHBIM WJIM HEBHBIM HUCIIOJIb30BAHUEM SI3bIKA APYroi NpeaMeTHOM o0aacTu.
e [IpakTHKO-OPHUEHTUPOBAHHBIC 33]Ia4l: B YCIIOBUU OMMCAHA TaKasi CUTYaIs, C KOTOPOi
YUEHHMK BCTPEUaeTCsl B IOBCEJHEBHOM CBOCH KU3HEHHOH MPaKTHKE.
o CUTyallMOHHBIE 3a/1a41: HE CBA3aHbI C HEMOCPEACTBEHHBIM TOBCEAHEBHBIM OMBITOM
00yyaroIerocsi, Ho OHM IMOMOT'al0T O0YYArOIUMCS YBUAETh U MOHSTh, KaK U I1€ MOT'YT OBbITh
HOJIE3HBI €My B OyIyILlIeM 3HaHUS U3 Pa3IMUHBIX IPEIMETHBIX 00IacTei.

®duHaHCOBasi TPAMOTHOCTD
OcHOBBI (pUHAHCOBOI IPaMOTHOCTHU PEATU3YIOTCS B pa3ienax:
1.IloBTOpEHUE (TEKCTOBBIE IPAKTUKO-OPUEHTUPOBAHHBIE 337a4H, 3a1a4d U IPOLIEHTHI)
2.JleficTBUTENbHbIE Yuciaa (IPOTrpeccUn)

HIkoJbHUKY peraroT 331a4u ¢ GUHAHCOBON COCTABISIOLICH, YUaTCs TNIAHUPOBATh OFOJIKET,
paccUMTHIBATh HAJIOTH, PEIIAOT 3a/1a4M Ha MOBBILICHNUE U TOHWKEHHE LIeHbI. PacueTsl mpoCcThIX
U CJIOKHBIX IIPOLIEHTOB (BKJIa/1bl, KPEAUTHI; pa3Mep 3apaO0THOM IJIaThl, HATOTOB U Jp.)

5. METOJIbl OHEHUBAHUA
» Metobl THCEMEHHOTO KOHTPOJIS

o Tecmupoeanue

®dopma npoBesieHUs: | MUCbMeHHas popMa (B TOM YHUCIe OHJIaH-TECTUPOBaHKE);

JnuTenbHoCTh Or 10 mMuHyT 10 45 MHMHYT B 3aBHCHUMOCTHM OT KJacca M TEMBI
IPOBECHUS TECTUPOBAHUSI.

ITapametpsl onieHkn | Koau4ecTBO BEPHO BBIITOJIHEHHBIX 33JJaHUW; NPU HAJIUYHMM Pa3BEPHYTHIX
OTBETOB - UX IOJIHOTA U IIPABUILHOCTb.

KoHntponbHo- Mo:ker Brkiawuarb 4yactu: A, B, C. Yactb A: TecToBBIC 3aJaHUs
HU3MEPUTEIIbHBIC 0a30BOTO YpPOBHSI CIIOKHOCTH, JJisi BBIIOJHEHHUS KOTOPBIX TpeOyeTcs
MaTepuabl BBIOpaTh OJMH MpPaBWJIBHBIM OTBeT U3 4eThipex. Yactb B: TecToBbIE

3a/IaHMs TIOBBIIIEHHON CJIIOKHOCTH, JJIsi PEHICHHUS] KOTOPBIX HEOOXO0IUMO
YCTAHOBHUTH COOTBETCTBUE MEXKAY MOHATUSAMHU WM JaTh KPATKUM OTBET
CaMOCTOATENIbHO — 0e3 TpemiokKeHHBIX BapuaHToB. Yacte C: 3amaHus
BBICOKOT'O YpPOBHSI CJIOKHOCTH, MPEANOJIAratoT HalNMCaHUE CHAIOLIUM
pPa3BEpHYTOrO0 OTBETAa HA MOCTABJIEHHBIM BOMPOC C JAEMOHCTpaluen
rIIyOOKHUX 3HAHUH MO MpeIMeTy U YMEHUsSl aHAIIU3UPOBATh MIPUBEICHHbBIE
JlaHHbIC; 3a7aHus rpynnbl C BBINOJHSIOTCS MO MPUBEACHHOMY OTPBIBKY
TEKCTa.

Tunel TECTOB 10 cIOCO0Y OTBETA 3aJAHUSL:

1. 3akphIThie TECTHI C OAHUM MPABUIBLHBIM OTBETOM.

2. 3aKpBIThIE TECTHI HA HAXO0KICHUSI COOTBETCTBUA.

3. 3aKphIThbie TECTHI HA HAXO0XKICHHUE MOCIEA0BATEIIbHOCTH.

4. OTKpBITBIE TECThl, B KOTOPHIX OTCYTCTBYIOT BapHaHTHl OTBETOB,
yYaIMnucs TOJHKEH JaTh OTBET CAMOCTOSITEIBHO.




Bo3MmoxxHOE OneHuBanue BbINOJHEHNS 3aJaHHA:

OIICHUBAaHUE
tectupoBanus B 100-
OaJUTbHOM cucTeMe 1
5-6anbHOU
cucreMe:

Kaxnoe 3amanme 0a30BOro ypoBHS 4yacTH A omeHuBaeTcs B 1 Oam.
3amaHusl TIOBBIIMICHHOW CIIOKHOCTH (4acTh B) M BBICOKOH CIOKHOCTH
(gacte C) onenuBarores B 2 Oama. 2 6aiia — 3aJJaHUe BBIIIOJIHEHO BEPHO,
1 6amn — gomymieHa oaHa ommobka, 0 6aJIJIOB — TOMYIIEHO JIBE OMTUOKHA U
Ooree.

IIkana nepeBoaa 6a/iIoB B oTMeTKYy: OTMeTKa «5»: Habpano 100-90
6amioB. OTMeTKa «4»: Habpano 89-70 G6amioB. OTMeTKa «3»: HabpaHO
69-55 6ammoB. OTMeTKa «2»: HaOpaHO MeHee 55 0aIoB.

OL[CHI/IBaHI/Ie MOKCT MPOBOAUTHCA C IOMOIIBIO % BbIPAKCHUSA
KOJIMYCCTBA IIPAaBUJIbHO BBIITOJHCHHBIX 3a,[[aHHfI U IEpEBOJAa B OTMECTKY.

o  Konumponvnas paboma

OTMeTKka «5» CTaBUTCS, €CJIH:

paboTa BBIIOJHEHA BEPHO U MOJIHOCTbHIO;

B JIOTUYECKHUX PACCYKICHHUIX M 0OOCHOBAaHHH PEUICHUS HET MPOOEJIOB U OIIMOOK;
pEIICHHEe HE COJACPKUT HEBEPHBIX MATEMATHUECKHUX YTBEP)KICHUH (BO3MOXHA OHA
HETOYHOCTh, ONKCKA, HE SIBJISIFOIIASICS CIICICTBUEM HE3HAHUS WIH HETOHUMAHUS
yueOHOro MaTepuana).

OTMeTKa «4» CTAaBUTCS, €CJIH:

paboTa BBIIIOJHEHA [TOJHOCTHIO, HO 0OOCHOBAHMSI LI1ar0B PEeIICHHsI HEAOCTATOUHBI (€CIIH
yMeHue 000CHOBBIBAaTh PACCYKACHUS HE SBISIIOCH CIIELMAIbHBIM 0OBbEKTOM IIPOBEPKH);
JIOTIYIII€HA OJIHA OLIMOKA WK JBa-TPU HEIOUETa B BHIKJIAJKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (€ciu 3TH BUIBI Pa0OTHI HE SIBISIMCH CHIEIIMATbHBIM 00 BEKTOM IIPOBEPKH);
BBINOJIHEHO 0€3 HEJJ0UETOB HE MEHEee 74 3a/1aHui.

OtMeTKa «3» cTaBUTCS, €CJIH:

JIOTIYIIIEHbI OoJiee 0JTHOM OMMOKH KUK 0oJiee TPeX HEJOUETOB B BBIKIIAAKAX, YEPTEKAX
WK TpaduKax, HO YJalIuiics BiaeeT 00s3aTeIbHBIMA YMEHUSMH T10 ITPOBEPSIEMOM
TEME;

0€e3 HeI0YEeTOB BHINOJIHEHO HE MEHEE TIOJIOBHHBI PA0OTHI.

OTMeTKAa «2» CTAaBUTCS, €CJIN:

JIOTIYIIIEHBI CYIIIECTBEHHBIE OMIMOKH, TOKA3aBIINeE, YTO YUAIUIICS HE BIaJCeT
00s13aTeTbHBIMU YMEHUSIMU TI0 TAHHOM TEME B TIOJIHON MEpE;
MPABUIILHO BBIIIOJIHEHO MEHEee TIOJIOBHHBI Pa0OThI

OtMmeTKa «1» cTaBUTCS, €CJIH:

paboTa nmokaszasa MmojHOe OTCYTCTBUE y YJaIlIerocs: 00si3aTeIbHbIX 3HAHUN 1
YMEHH 110 MPOBEPSIEMOi TeMe WU 3HAYUTEIbHAs YaCTh paOOTHI BBHITIOTHEHA HE
CaMOCTOATENLHO

o  Mamemamuueckuii OUKMAaHm

dopMa IpoBEICHUS IIACbMEHHAS;
JlnurensHOCTE TpoBeaeHus | oT 10 MuHYT 10 15 MUHYT
[TapameTpsl OLICHKH KonnuecTBo BEpHO BBIIIOJHEHHBIX 3aJJaHUH (ydaluecs

3aMUCHIBAIOT TOJIBKO OTBETHI).
Buabl 3aganmii:
v’ 3a7aHus Ha J0Ka3aTeIbCTBO ONpeAeIeHUI, CBOMCTB
MaTeMaTHYECKNX OOBEKTOB;
v’ 3ajaHus, YKa3bIBAIOIIUE Ha OO IIPUHIMIT PELIEHHH
WJIM Ha COOTHECEHHUE K MaTepuany (00yJarouuiics 10JDKeH
MIPOAHAIM3UPOBATH BO3MOKHBIE OOIIME MTyTH PEIICHUS




v’ 3ajaHus, TpeOyrolIre MPUMEHEHNE CHCTEMBI 3HAHHIA,

3aJlaHusl, OTBICKATh XapaKTepHbIe MPU3HAKU 00BEKTA,
HCII0JIb30BaTh HECKOJIBKO PENPOIYKTUBHBIX 3a7a4);

YMCHUA HAXOJUTHb B3aUMOCBA3U MCIKAY U3BCCTHBIMHA
(bakTamu, UCIIOJIb30BaTh U3BECTHBIC TIPUEMBI M CITOCOOBI
pCeUICHUA B HOBBIX CUTYyallUAX, PACIIO3HABATDH
CTaHJAPTHYIO 3a7a4y B U3MEHEHHOH (popMyIupoBKe
(3amaun Ha cOOOPaA3UTEIIBHOCTD, 33/1a4U Ha
JI0Ka3aTeIbCTBO, 33/1a4H, ISl PEIICHHSI KOTOPBIX
HEO0OXO0IMMO CO3JJaHNE HOBBIX AJITOPUTMOB PEIICHHUS).

Bo3MOXXHOE OlleHUBaHUE
MAaTEMATUUYECKOrO TUKTAHTA
B 5-0aIbHOU cucTeMe

v’ ormetka «5» craButcs 3a  100-90%  mpaBHIIBHO
v’ ormerka «4» craButcs 3a  89-80%  mpaBHUIILHO
v’ ormetrka «3» craBuTcs 33 79-65%  mpaBUIIBHO

v’ orMerka «2» CTaBUTCS 3a MCHEC, 4YCM 65% IIpaBHUJIBHO

BBIINTOJTHCHHBIX 3aI[aHI/II7I

BBIINTOJIHCHHBIX 3aﬂaHHfI

BBIINTOJIHCHHBIX 3aIIaHI/II71

BBIINTOJIHCHHBIX 3aIIaHI/II7L

» Mero1bl KOMOMHUPOBAHHOTO KOHTPOJIS

o Camocmoamenvnas paboma

Dopma NpoBEAECHUS:

KOMOMHHMpPOBaHHas;

I[J'II/ITGJ'IBHOCTL IIPOBCACHU S

Ot 10 10 45 MUHYT B 3aBUCUMOCTHU OT TEMBL.

ITapameTpsl OLIEHKH

OnpenensitoTcsi KOJIMYECTBOM BEPHO BBINOJHEHHBIX 3a/laHuil IpH
HQJIMYUM  OOOCHOBAHHOIO  PELICHMs,  YYUThIBaeTcs  (akT
CaMOCTOSITEJIbHOCTH BBINOJIHEHUS 33JaHui (ObUIM JIM 0OpalieHus
3a KOHCYJIbTallMel K Melarory Wik KOHCYJIbTaHTY).

MoryTt conepxaTb 3anaHusi 0a30BOro, MOBBIIIEHHOIO YpPOBHEH
CJIO)KHOCTH, TpeOyIoIIne pa3BEepHYTOro peIIeHus, HalpaBlieHHbIE
Ha TPOBEPKY YCBOECHMS 3HAHWM M Ha JWHAMUKY MPOABHKEHHUS
BHYTPH TEMBI.

PexomeHTOBaHHOE KOJIMYECTBO 3aJaHUM — 4, U3 HUX 3 3aJaHHs
0a30BOro ypoBHS CJIOKHOCTH, 1 3a/71aHue — MOBBIIIEHHOTO YPOBHS
CJI0KHOCTH.

Bo3mMoskHOE o1ieHUBaHIE
CaMOCTOSITENIbHOM paObOTHI B
5 -6GamnpHOM cucTEME UIIH B
100-0annbHOM cucTEME:

S-0a/uIbHAsI cUCTeMAa OLleHKH

100-85% BepHBIX OTBETOB COOTBETCTBYIOT OTMETKE «5»;

84-70% BepHBIX OTBETOB COOTBETCTBYIOT OTMETKE «4»;

69-51%0 BepHBIX OTBETOB COOTBETCTBYIOT OTMETKE «3»;

Hanuuue B pabore menee 50% BepHBIX OTBETOB COOTBETCTBYET
HEYIOBJICTBOPUTEIEHON OTMETKE.

100-6ananHag cucTeMAa OEHKH

3amanus 0a30BOr0 YpPOBHS MaKCHMaJIbHO OIICHUBAIOTCS B 22
Oamna, 3aJaHus  TOBBINICHHOTO  YPOBHS  MaKCHUMAaJbHO
OLIeHUBAIOTCS B 39 0ayioB Kax/abIi.

Otmetka «5» - monryyeHo 65 GansoB u Oornee.

OtMmeTka «4» - morydeHo 54 Gamna u Gosee.

Otmetka «3» - mosyueHo 36 GanoB u 6oiee.

o 3auem

| dopma npoBeieHHs

‘ KOM6I/IHI/IpOBaHHa${;




ﬂJ’II/ITeJ'IBHOCTB IPOBCACHUA

ot 20 10 90 MUHYT.

ITapameTpsl OLICHKH

OCHOBHBIMHU MapaMETPaMU OLIEHKH YCTHOIO 3a4eTa, SBIIIOTCS:
IOJIHOTA, HIPABWJIBHOCTb M KAYECTBO OTBETA, HPAaBUJILHOCTb
YCTHOU peyu.

OcHOBHBIMU  IIapaMeTpaMH OLCHKM MHCBMEHHOI0 3a4eTa,
ABJISIIOTCA: MOJHOTA, PAaBWIBHOCTh, KAYECTBO OTBETA U KYJIbTYpa
BBINOJIHEHUS rpaduyeckoil yacTu 3/1aHusl.

Bunel 3auera

TemaTn4eckue 3a4eTbl IPOBOJATCS B KOHIIE M3YyYEHUs TEMbI U
HalpaBJICHbl Ha IPOBEPKY YCBOCHHsA €€ Marepuala B IIEJIOM.
Texymue 3a4eTbl NPOBOAITCA CUCTEMATUYECKU B XOJ€ MU3yUECHUs
TEMBI 110 3aKOHYEHHBIM YaCTSIM TEMBI.

CocrtaB 3aueTa

3a4éT MOXKET COCTOATHh M3 JABYX 4YacTeii: 00s3aTenbHOM (6a30BOiN)
Y JIOTIOJHUTEbHOU (BapUaTUBHOMN ).

O0s13aTe/IbHYI0 4acTh COCTABIIAIOT 3aJlaHUSl M TEOPETHYECKHE
BOIIPOCHI 0043aTEILHOTO YPOBHS,

JOMOJHHUTEJIBHYK) 4YacThb - Ooyiee CIOXHBIE 3aJaHus U
TEOPETUYECKHEe  BOMIPOCHI,  COAEpXKAIIUe  JIOKa3aTeIhCTBa
MaTEeMaTHUYECKUX YTBEPKICHUM.

O0beM 3adeTa, ero 0a30BOM YAaCTH, a TAKXKE JIOIOJHUTEIBHBIX
3aJaHUll TUIAHUPYETCS TaKUM OOpa3oM, YTOOBI UX BBIIOJHEHUE
OBLTO MOCHIIFHO YCIIEBAIOMIEMY YICHUKY B OTBEICHHOE JIJIS 3a4eTa
BpeMs

OI_IeHI/IBaHI/Ie 3a4€Ta

CucreMa OlIeHKH «3a4eT / He3aueT»
Onenka  pe3yJbTaTOB  CJAayd  3adeTa  OICHUBACTCA IO
JIBYXOaJUIbHOM IIIKAJIC: «3AYMEH0) - «HE 3A4MEHOY.
3ayeT cunuTaeTCS CAAHHBIM, €CITM O0YYAIOIUNACS OTBETUJT Ha BCE
TEOPETHYECKUE BOMPOCHI M BBIMNOJHUI BCE COOTBETCTBYIOIIHE
00s13aTeTbHOMY YPOBHIO 33/1a4d U yIPAXKHEHUS.

3a JOMONHHUTENBHYIO 4YacThb - OoJee CJIOXKHBIE 3aJayd U
TEOPETUYECKHE BOIIPOCHI, 00yUarOIMIMICS MOXKET MOITYYUTh OLEHKY
«» nmm «5» (B 3aBUCUMOCTH OT 00beMa M Ka4eCTBA BBIMOJHEHUS
3aJIaHUM ).

S5-0a/UIbHAsl CHCTEMA OLleHKM:
5 6am0B. OTBEeT yyanierocst HOJHOCTBIO COOTBETCTBYET BOIIPOCY,
COJIEP’KUT TOJHOTY MH(POpPMAIUMU IO BOMIPOCY, COMPOBOXKIAETCS
IByms U Oornee npumepaMu. DaKTUYECKUE U pEUeBbIE OIMUOKU B
OTBETE OTCYTCTBYIOT.
4 panna. OTBET yyalierocss COOTBETCTBYET BOIIPOCY, HO:

v’ - COIEPKHUT HETOUHOCTH,

v’ - He ABJIAETCS MOJHBIM M HCYEPITBIBAIOLIHM,

v’ - IMEET TOJILKO OJIUH TIPUMED,

v’ - CollepKHT HerpyObie (PaKTUUECKUE HETOUHOCTH,

v’ - COIEPKUT HErpyOble rpaMMaTHYECKHE/PEUEBBIE OLIHOKH.
3 6aqua. OTBeT yyallerocs B I€JIOM COOTBETCTBYET BOIIPOCY, HO

v/ - OTpakaeT TOJILKO HEOOXOJMMBIH MHHHMYM 3HAHWH IO

TEMeE 3a4€Ta,

v/ - He COJEPKUT HH OJHOTO PUMEPA,

v’ - comepkut 1 rpy0Oyio GakTHUECKYIO OIIHOKY,

v’ - COJIEPIKUT rPAMMaTHYECKHE U PEYEBBIE OIINOKH.
2 0asa.




OTBET COACPKUT HEBEPHYIO WH(POPMAIIHIO ITO BOIIPOCY,
OTBET HE COOTBETCTBYET TeMe 3auéTa,

OTBET HE COOTBETCTBYET IO COACPIKAHUIO WU 10 (Gopme
U3JI0KEHHs 0a30BOMY YPOBHIO IIPOTrPaMMBbl KJ1acca.

ANANRN

6. TEMATHYECKOE IINTAHUPOBAHHUE

Ne KoimuecrtBo | KonTpoabHas
Tema
n/n 4acoB padora
10 knacc
Monyns «Anre6pa 1 Hayajla MaTeMaTHYECKOI0 aHAIIN3a»
1. IToBTOpeHMe Kypca anreOpsl 7-9 Ki1accoB 8 1
2. JleficTBUTENBHBIC YKCTIa 14 1
3. CrenerHas GyHKIUS 14 0
4. IToka3zarenbHast QyHKIHS 13 1
5. Jlorapudmuueckas GyHKuus 23 2
6. Tpuronomerpuueckne GopmMyIbl 26 1
7. TpuronomeTpruyeckue ypaBHEHUS] 1 HEPABEHCTBA 25 2
8. IloBTOpEHME 8 1
9. IToBropenue. Pemenue 3ananmii EI'D 5 0
Monyins «I'eomerpus»
10. | IloBTOpeHHE IUIAHUMETPHH. 1 0
11. | Benenune. AKCHOMBI CTEPEOMETPUH 4 0
12. | IlapamienbHOCTh MPSIMBIX U TUIOCKOCTEH 19 2
13. | [lepneHauKyISIPHOCTH MPSMBIX U TUIOCKOCTEH 18 1
14. | MHOTOrpaHHUKHU 16 1
15. | [loBTOpenue 9 1
Hroro 204 14
11 kaace
Monyns «Anrebpa 1 Hayajia MaTeMaTHYECKOr0 aHAJIN3a
1. IToBTOpeHue kypca marematuku 7-10 kinaccoB 13 1
2. Tpuronomerpruyeckue GyHKIHMH 13 1
3. IIpon3BoiHas U €€ TEOMETPUYECKUHA CMBICI 18 1
4 [Ipumenenne TpPOM3BOTHOW K wHccienoBanuio | 19 1
byHKIIUH
S. [TepBooOpazHast u UHTETpa 12 1
6. OneMeHThI KOMOWHATOPHUKH u teopun | 19 1
BEPOATHOCTEM
7. KomM1iekcHele yncia 8 0
8. Pemrenne TekCTOBBIX 3a1a4 10 0
Monyns «I'eomeTpusi»
9. [ToBropenue. Pemenue 3aganuii EI'D 24 1
10. | Tena n MOBEPXHOCTH BpaIICHUS 15 1
11. | OGbemsl Ten 17 1
12. | BexTopsl B IPOCTPAHCTBE 8 1
13. | Meroj KOOpIMHAT B IPOCTPAHCTBE 13 1
14. | IloBropenue. PeneHre reoMmeTpuuecKux 3aaau 15 1
Hroro 204 12




6. MOYPOYHO-TEMATHUYECKHUM IIJIAH MOJIYJIA «<AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

10 kaace
Buasbl yueoHoii ®opma/Buj
Tema ypoka IInanupyemble pe3yJibTaThbl
JeATeTbHOCTH KOHTPOJISI
IloBTOpEeHMe Kypca ajaredpbsl OCHOBHOM IIKOJIBI (8 1)
OcHOBHafl 1IeJIb: TIOBTOPEHHE OCHOBHBIX BOIPOCOB Kypca anreOpsl 7-9 KaccoB, BELSIBIICHHE Y YUAIIUXCS TPOOETIOB B 3HAHHUAX M YMEHHUSX; YCTpaHEHHE MPoOeIoB
1 [loBTOpenue. PannoHanbHbIE YpaBHEHUS U
CHCTEMBI PallMOHATBHBIX YPaBHEHUH
2 [ToBTOpenue. PaunonanbHble HEpaBEHCTBA U
CHCTEMBI PallMOHATBHBIX HEPABEHCTB. .
IToBTOPUTHL METOJBI PELICHUS CUCTEM YPAaBHEHUN, METO/IbI PELLICHUS] HEPABCHCTB,
3. IMosTopenue. CTeneHy ¥ KOPHU BUJIbI YHCIIOBBIX POMEXYTKOB; 3JIEMEHTapHbIE METO/IbI MCCIIeA0BaHus (pyHKIN,
CBOMCTBA apu()METHUECKOT0 KOPHS; 3aKPENMUTH YMEHUS BHITOJHITEH IPpeoOpa3oBaHue
4 Iosropenue. Apudmernyeckas u YOC3 BBIPAKCHMIL, COEPIKALIUX CTEIEHD C IEIBIM ITOKAa3aTeIeM; BHIIOJIHATE PA3IoKEHUE VO, CII, BII,
reomMeTpuiecKas IIporpeccuu. MHOTOYJICHOB Ha MHOXKHUTEJIH PA3IMIHBIMH CIIOCOOAMH U IPUMEHATH (POPMYIIBI PK, CP
COKpAIIEHHOTO YMHOXCHHUS JJIS IPeoOpa30BaHmi anreOpanvdecKux BEIpaKCHU,
5. IloBTOpenHe. PelleHne TEKCTOBBIX 3a7ad. NMPUMEHSTh METOBI PEIICHHS JTMHSHHBIX U KBaIPATHBIX HEPABCHCTB; CTPOUThH
rpaduKy THHEHHON U KBAaAPATHIHON (DYHKINH; BEITIOIHATE IPEOOPA30BaAHUS
6. IToBropeHue. PenieHre TeKCTOBBIX 3a/1a4. BBIP@XXCHUI C paJyKallaMu; pelaTh JUHEeWHbIe, KBaApaTHbIE, APOOHO-palOHaIbHBIC
YpaBHEHHUS
7. IToBTOpenue. @ynkuuu.
8 Kontponpras padora. [ToBropenue kypca 5-9 K3y KP

KJIacCoB

HeiicTBUTEdbHBIE YncIa (14 1)

OcHOBHAf IIeJIb: 3HAKOMCTBO yYaIUXCs ¢ JCHCTBUTEIHHBIMHU YUCIAMH KaK ¢ OECKOHEUHBIMH JECATUIHBIME ApoOsMu. HaydnTs cpaBHUBATE ACUCTBUTEIbHEIC Yrcia. [[03HAKOMHUTE C
apuPpMETHUECKUMHU JICHCTBUSIMU HAJ| IEWCTBUTEIHHBIMU YHCIaMHU. 3HAKOMCTBO TEPUOJINISCKUMU U HETIEPUOJNUECKUMU OECKOHETHBIMU IeCATUIHBIMU ApoOsimMu. HayuuTs nepeBoauTh
OOBIKHOBEHHYIO JIPpOObh B OECKOHEUHYIO JECSITHUHYIO Ipo0b U Ha000poT. [lokazaTk, 4TO UppallMOHATBHBIC YK CIIa MOXKHO TIPEJICTABUTH B BUJIE HEMEPHOJNUECKUX OECKOHEUHBIX JIECATUIHBIX

Japobeit
9 Ienble u panuoHanbHble yncia. JleicTBUTENbHbBIE vOC3 IIpeacraBasiTh OECKOHEUHYIO MEPUOTUUECKYIO IECITUIHYIO IPOOb B BUE CIL. BIL YO
) 4yyuclia 0OBIKHOBEHHOH Ipo0y; MPUBOJAMTH NIPUMEPH], HOAOUPATH aApTYMEHTHI, T
¢opmynupoBaTh BEIBOJBL.
Llestbie 1 palHOHATbHbIE YHCa. JleHCTBUTEbHbIE OnucpIBaTh_MHOXXECTBO JICHCTBUTENBHBIX unces. HaxoanTe necsaTuaHbie
10. qmcna MHM HPUOJIMAKEHUS UPPALMOHATBHBIX YHCEL. @O, CI1, BII, CP
CpaBHUBATH U YNOPSAA0YMBAThH JICHCTBUTEIILHBIC YHCTIA.
BeckoneuHo yOpIBarommas reoMeTpudecKas
11. y I, p UHM . . YO, CII, BIT
nporpeccus DopMyTUPOBATH OIpe/elicHHe OECKOHEYHO YOBIBAIOICH T€OMETPHYECKON
MPOTPECCUH, BBIYUCIATH CyMMY OECKOHEYHO YOBIBaIOIIEH reoMeTpUIecKOi
BeckoneuHo yOpIBarommas reoMeTpudecKas por 15178
12. y “1 p 3UM porpece CII, BIL, PK, CP

mporpeccus




DopMyJIHPOBATH OTpeICTICHIE apUPMETHIECKOTO KOPHS, CBOMCTBA KOPHEH N CTETICHM.

13. | Apudpmernyeckuil KOpeHb HATypPaJbHON CTEHCHH NHM . YO, CII, BII, PK
HccienoBath cBoiicTBa KOPHS N CTENEHU, IPOBOAS YHCIOBBIE IKCIIEPUMEHTHI C
UCIIOJIb30BAaHUEM KaJbKYJISTOPA, KOMIIBIOTEPa. BBIYHCIAATH TOUHBIC M TPUOINIKEHHbIE
. . 3HAUCHMs1 KOPHEH, IPH HEOOXOIMMOCTH UCIIONB3YSl, KAJIbKYJIATOP, KOMIBIOTEPHBIE
14. | Apudpmernueckuii KOpeHb HATYPAILHOU CTETIEHH 31UM PHCH, TP a M y P P YO, CI1, BII, CP
MIPOTPaMMBI.
15. | CreneHs ¢ paliOHaIbHBIM [TOKA3aTeIEeM. NHM CII, BIT
16. | CremneHb ¢ parioHAIEHBIM ITOKa3aTEIIEM. 3UM CI1, BII, PK,
DopMyJIHPOBATH ONPEIEIICHUE CTENICHN C PAIIOHATIBHBIM ITOKa3aTeNeM,
17. | Pemenue 3amau. [IpoBepounas pabora C3VH JICHCTBUTENBHBIM TTOKa3aTeneM. [IpUMeHsITh CBOICTBA CTEIICHH IS IIPE0Opa30BaAHMUS CI1, BII, PK, CP
BBIPAKEHUH U BEIYMCIIEHUM.
18. | Cremenb ¢ AeHCTBUTENBLHBIM ITOKA3aTEIEM. C3YH YO, CII, BII, ITP
CreneHb ¢ 1eHCTBUTENBHBIM [TOKA3aTEIEM.
19. C3YH
Pewmenue 3anau.
Baagers ymMeHneM 3anuchiBaTh 0ECKOHEUHYIO APOOb B BHJIe OOBIKHOBEHHOH Apo0H;
. BBINOJIHATH JEHCTBUS C JECATUYHBIMUA 1 OOBIKHOBEHHBIMH JIpOOSIMHU; BBIIOJHATH
Ypok 00001IeHNs U cCHCTeMAaTU3alluy 3HaHUH 110 o
20. N YOC3 BBIYUCIIEHUS C UPPALUOHAILHBIMY BBIPAKEHUSIMU; IPUMEHSATh CBOMCTBA
TeMme «JlelicTBUTENIbHbIE YHCIIa
apu(pMETHYECKOT0 KOPHsI IPU PELICHUH 33/1a4; BHINOJHSATH [TPe0o0pa3oBaHus
BBIPOKEHUSI, COJICpXKAIIIE CTEIEHHU C PAlMOHANBHBIM MTOKa3aTelIeM
21 Kontpoabnas padora Nel K3y JleMOHCTPHPOBATH 3HAHNWE OCHOBHBIX ITOHATHI, MPUMEHSTh MTOJy4YeHHbIC 3HAHUS Kp
" | no reme «JleHicTBUTEIBHBIC YHCTIA» JUTSL PeIIEHNs] OCHOBHBIX M Ka4€CTBEHHBIX 3aJ1a4, KOHTPOJIHPOBATH NPOLECC U
22. | AHanm3 KOHTPOJBHOH pabOTHI YOC3 pe3yibpTaT yueOHOM MaTeMaTHUeCKOH IeITeTbHOCTH

Crenennas ¢pynknus (14 1)

OcHoBHAast meJb: 3HAKOMCTBO CO CTETIICHHOU (byHKHHCﬁ C Z[eﬁCTBPITeJ'IBHLIM I1I0Ka3aTejieM, €€ CBOMCTBAMH U Fpa(l)I/IKOM; C pCUICHHUEM UpPpPaAlUOHAJIbHBIX ypaBHeHPIﬁ; O606H.[€HI/IG TIOHATHA

CTCTICHHU YHMCJId U KOPpHA n-i cTeneHu

23.

CreneHHast pyHKIMs, e€ cBOWCTBA U rpaduk

VHM

BoruucasiTh 3HaUEHUS CTENICHHBIX (DYHKITNH, 3a1aHHBIX (popMyJIaMH; COCTABJIATH
TaOIUIIBI 3HAYCHUH CTEeTIeHHBIX QyHKIHMHA. CTPOMTH 110 TOYKaM TPa(UKH CTETIEHHBIX
¢(yaxnmid. OnMCchIBATh CBOMCTBA CTENICHHOW (DYHKIIMM HA OCHOBAHUH €€ TPapuIecKoro
npeacTaBicHrs. MoaeInpoBaTh peaibHbIe 3aBUCHMOCTH C ITOMOIIBI0 (hOpMYIT U

24.

Crenennast pyHKuus, e€ cBOWCTBa U rpaduk

3UM

rpauKoB cTeneHHBIX QyHKIWH. MHTepnpeTHPOBaTh IpadMKH pearbHBIX
3aBUCHUMOCTel. Pacno3HaBaTh BUIbI cTeneHHBIX QyHKIMA. CTpOUTH Ooiee CII0KHbBIE
rpad¥Ky Ha OCHOBE I'pa(MKOB CTETIEHHBIX (PYHKIIMIT; OMMCHIBATH UX CBOMCTBA

CII, BIT

VYO, CI1, BII, PK




DopMyIHPOBATH M PA3BSICHATH Kakue QYHKIHU SBISIFOTCS B3aUMHO-00paTHBIMH;
3HATH CBOIICTBO MOHOTOHHOCTH U CUMMETPUYHOCTH OOPATUMBIX (DYHKLIHH.
Haxoautp QyHKIMIO, 00paTHYIO JAHHOW; MOCTPOUTH (QYHKIIHIO, 0OPaTHYIO K

25. | B3aumHo oOpaTHBIE HYHKIHN NHM . . CII, BIT
3a/IaHHO; CTPOMTH IrpaMKN B3aNMHO OOpPATHBIX (QYHKIINI; OMMCBHIBATH 10 TPAapUKy U
B IIPOCTEHININX CITydasx mo (opMyJie MoBeIeHIE U CBOMCTBA (YHKINH, HAXOAUTH IO
rpaduky QYHKIIMHA HAaHOOBINNE U HAMMEHBIIINE 3HAYCHUS.
PemaTh mpocreiime TpUrOHOMETPUIECKHE, TOKAa3aTeNbHbIE, JIOTapH(pMUIEcKIE,
MPPAOHATIbHBIC YPAaBHEHUS CTAHAAPTHBIMHI METOJAMH, IPUMEHSS OHITHE

26. | PaBHOCHIBHBIC YpaBHCHHS U HEPABCHCTBA. NHM PaBHOCHIIBHOCTH. YO, CII, BIT
O00CHOBBIBATH CY)XICHUS, 1aBaTh ONPEACICHHS, IPHUBOIUTH JOKA3aTEIbCTBA,
MPUMEpPBI

HppanmoHanbHbIe ypaBHEHUS

27. ppan yp WHM, CII, BIT

28 HppaumoHanbHble ypaBHEHUS 3UM DopMyaHpoBaTh CIIOCOOBI PELICHUS UPPAUOHATIBHBIX YPABHEHHI. VO. CII. BII
Pematp nppaunonaibHbie ypasHeHus. Mcnosb3oBaTh QyHKIMOHATBHO-TpaduiecKue 7

29. | Mppaunonanbhbie ypasHenus WUHM Mpe/CTABICHNS VI PEIICHHA 1 HCCIE/I0BAHNS NPPALMIOHATLHBIX yPAaBHEHHUH, CHCTEM CII, BIT
YpaBHEHHH.

30. | Pemenue 3anmau. [IpoBepounas padora YOC3 CI1, BII, PK

31. | Pemenme MppalHOHAILHBIX HEPABEHCTE. VHM @opMyYJIMPOBATE CIIOCOGHI PEIICHNS UPPALMOHATBLHBIX HEPABEHCTR. Pemarn @0, CIL, BIL, PK
UppanroHajbHble HepaBeHcTBa. [IpUMEHsITH METO/I MHTEPBAJIOB JJISI PEIICHHS

32. | Pemenue uppauroHaibHbIX HEPABEHCTB NHM MppalMOHAJBHBIX HepaBeHCTB. Menosib30BaTh QYHKIMOHATILHO-TpadUUECKHE CI1, BIL, PK, CP
MPE/ICTABIICHUS JUIsl PELICHUS U UCCIIEIOBaHHS UPPAIMOHAIBHBIX HEPABEHCTB, CUCTEM

33. | Pemenue uppannoHanbHBIX HEPABEHCTB. 31UM HEPABCHCTB. CI1, BII, PK, ITP

34 YpOK 00001IIeHUs U CUCTEMATH3ALUK 3HAHUH 110 vyOC3 IIpuMeHATH pa3nuuHbie METOADbI pelieHus UppaluOHAIbHBIX YPaBHEHUHN U CIL BIL PK. ®O

" | Teme «CreneHHast QyHKIUSD» HEepaBEHCTB, CBOMCTBA CTEIIEHHOW (DYHKIIHH. T
[ o
Kourposbhas paGora Ne2 JleMOHCTPUPOBATh 3HAHNE OCHOBHBIX MOHSATUH, IPUMEHSITH MOJYyYeHHbIC 3HAHUS

35. | no teme «CrenenHas GpyHKIMI» K3y KP
JUISl pELLIEHUs] OCHOBHBIX M Ka4€CTBEHHBIX 3aJlay, KOHTPOJHUPOBATH NIPOLECC U

36. | AHanns KOHTPOILHOI PAGOTEI YOC3 pe3yibTaT yueOHOM MaTeMaTHueCKOH 1eITeTbHOCTH

IHoka3zareabHast pynkuus (13 4)
OcHOBHasl 11eJIb: 3HAKOMCTBO C ITPUMEpaMH M0Ka3aTesIbHOM (YyHKIIMK; 3HAKOMCTBO C pellieHHeM MIOKa3aTeIbHBIX YPaBHEHHI 1 HEPABEHCTB

®opMyIHPOBATH OIpeIeIeHNe oKa3aTeNbHON QyHKINY, ee CBOHCTBA U Tpaduk.
BuramnciisiTh 3HaYECHUSI TOKa3aTeNbHBIX (QYHKINH, 3a1aHHBIX (popMynamMu; HAXOAUTH

37. | TlokasarenbHas (QyHKIHS, €€ CBONCTBA U rpaduK. HM, 005acTh onpeieNieHns U 3HaYeHW, BO3pacTaHne/yObIBaHUE, COCTABJISITH TaOJIHIIBI CII, BIT

3HaYeHHH TOKa3aTeNbHBIX QyHKIMA. CTPOUTH TI0 TOYKaM IpadyKH MMOKa3aTeIbHbBIX
(hyaxnui. OnMCcBHIBATH CBOWMCTBA MMOKAa3aTEIbHON (PYHKIINM HA OCHOBAaHUH €€




rpaduueckoro npeacraBieHus. MoaeanpoBaTh peajibHble 3aBHCUMOCTH € IIOMOLIBIO
dbopmyn u rpadpukoB. NHTepnpeTHpOBaTh rpadMKH peajbHBIX 3aBUCUMOCTEH.
Pacno3naBaTh BUABI MOKa3aTeNbHBIX QyHKIMNA. CTpOUTH Oojee CloKHBIE Tpaduke Ha

38. | Ilokasarenbhas GyHKIMA, €€ CBOHCTBA U rPaduK. 3UM OCHOBE IpaMKOB MOKA3aTENLHBIX (YHKIUI; OMUCHIBATH UX CBOHCTBA CII, BIL, ®0, PK
OITICBIBATh CBONCTBA QYHKIHUIT U CTPOUTH rpadUKH.

39. | Iloka3arenbHBIC ypaBHEHUS. NHM .
DopMyIHPOBATH H 00BSCHITH IPUEMBI PELICHHS [T0Ka3aTeIbHBIX YPaBHCHUI
pa3IMYHBIX BUOOB. PemiaTs mokasarenbHbIe ypaBHEHUS U CHCTEMBl YPaBHEHUH.

40. | HoxasarebHbIe ypaBHEHM. WHM KoHCTpPYHpOBATH dKBHBAICHTHBIE PEUEBbIE BHICKA3BIBAHKS C HCIIONb30BAHHEM CIL, BI
areOpanyeckoro ¥ TeOMeTPHYECKOTO S3bIK0B. Mcnoib30BaTh (yHKIMOHATIBHO-

41. | IoxasaTenbHbIC ypaBHEHN. 3uM rpaduecKue MpeICTaBIeHHs U PENICHAs U HCCIIEIOBAHMS TTOKa3aTeTbHBIX YO, CIL, BIL PK
42, CHCTEeMEI, collepIKalue moKa3aTeIbHbIe C3VH YPaBHCHHUIL, CHCTEM yPaBHCHHIA. VO, CII, BII, PK,
YpaBHEHHMSI CP

43. | TokasaTenbHBIC HepaBEHCTBA MHM DopMyIUPOBATH H 00BSCHITH IPUEMBI PEIICHHS MOKA3ATEIBHBIX HEPABCHCTB. CII, BIT
Pemath mokasarenbHbie HepaBeHCTBa. [IpUMEHATh METO/I HHTEPBAIIOB JUTS PCIICHHS
MoKa3aTeNnbHbIX HepaBeHCTB. KOHCTPYHpOBaTh SKBUBAJICHTHBIC PEUCBHIC
BBICKa3bIBaHHUS C HCIIOJH30BAHHEM ANTeOPandecKoro 1 TeOMETPHIECKOTO S3BIKOB.
Hcnoap3oBaTh GYHKIHOHATIEHO-TpaduuecKue NpeICTaBICHUS IS PeIICHHs ’
44. | TlokazaTenpHBIC HEPABCHCTBA 3UM HCCIIE/I0BAHNUS [10KA3aTeNbHBIX HEPABEHCTB. CII, BII, PK
OOBACHATH CIIOCOOBI PEILICHHS CUCTEM HOKa3aTeNbHbIX YPaBHEHUH.
45. | CucTemBl OKA3aTeIbHBIX HEPABEHCTB. MHM PemaTs cuctembl noka3aTesbHbIX ypaBHeHUH. IIpMMeHATH METOI HUHTEPBAJIOB JIst CI1, BII,
pELICHHUS CHUCTEM MTOKa3aTeNIbHBIX HepaBeHCTB. KOHCTPYyHpOBaTh 9KBHBAJICHTHEIC
. pedeBbie BBICKa3bIBaHMS C HCIIOJIB30BAHUEM aIreOpanyeckoro i reOMeTpPHYECKOro
46, | CHCTEMBI NOKA3ATENbHbIX YPABHEHHH 1 3UM s3p1K0B. Memoib30BaTh GyHKIHOHATBHO-TpaduuecKye MPeICTABICH s Ul Pelerns 1 | YO, CI1, BIL, PK,
HEPABCHCTB. HCCIIEIOBAHNUS CHCTEM TTOKA3aTEIBHBIX HEPABEHCTB.
IIpuMeHATH pa3nMYHbIe METOABI PELICHHS TOKA3aTEIbHBIX YPABHEHHUH H HEPABEHCTB,
47 VYpok 0000IEeHHs 1 CHCTEMaTH3aIM| 3HAHUH 110 vOC3 CBOIfCTBa ITOKA3aTENbHOM (DYHKINS, CBOWCTBA U rpaduK QyHKIMHN I peLICHHS 1 CIL. BIL PK. CP
" | reme «IlokazarenvHas QyHKIH» MCCIIeIOBAHMUS NTOKA3aTeNIbHBIX YPaBHEHHI U HEPABEHCTB, CHCTEM ypaBHEHHH H ey
HEPaBeHCTB.
JleMOHCTPHPOBATH 3HAHUE OCHOBHBIX IOHSATHI, MPUMEHSATH MOJy4YCHHBIC 3HAHUS
48. Komrpoasnas padora Ne 3 K3y JUISL pEIIEHUSI OCHOBHBIX U Ka4E€CTBEHHBIX 3a/1a4, KOHTPOJIHMPOBATH NPOLECC U KP
o Teme «ITokazarenbHas GyHKIUSL. . N ’
pe3ynbTaT yu4eOHO# MaTeMaTHYeCKOH JIeITeIbHOCTH
49. | AHaiu3 KOHTPOJILHOHM paboOThI YOC3
Jlorapugmuueckasi pynkuus (23 4)
OcHOBHasl [eJIb: 3HAKOMCTBO C MPUMEpPaMH JorapiuGMUIecKod )YHKIIMHI; 3HAKOMCTBO C PEIICHHEeM JIOTaApU(PMUUCCKUX YPABHEHU I U HEPABEHCTB
®opMyJIHPOBATH ONpPEICIICHNE JTorapu(mMa, CBOMCTBA Torapupma. 3HATH OTIpeIeIeHHEe
50. | Mowustue norapudma. MHM sorapudma, JOIyCTUMBIC 3HAYEHUSI, TOHSATHE JTOrapupMHUPOBAHHUSI, OCHOBHOE CII, BIT
JorapuHMUIECKOe TOXKICSCTBO, BBIMHCIATH 3HAUCHHUS JOrapudmMoB
51. | Ilonstue nmorapugma. 3UM CII, BII, PK, CP




52. | Ceoiictsa norapupmos MHM ®OopMyYIHPOBATH CBOHCTBA JorapuMoB. Beimoansts npeodpasosanus norapudmos ¢ | PO, CIL, BII
NpUMeHeHneM cBOMCTB. Jlorapudm npousBeaeHus U cyMMa JIorapugmoB, orapudm

53. | CgoticTBa g0rapudmon 3UM YacTHOTO M Pa3HOCTh JOrapu(MoB, Jiora pudM crerneru, popmyna nepe xoaa k apyromy | VO, CII, BII, PK
OCHOBAHHIO.

54. | CaoticTBa jorapudmoB 3UM CI1, BII, PK, CP

€CSATUYHBIC M HATYpaJIbHBIC JIOTapu(pMbI :

55. A yp pud WHM, 3UM D opMyIHpoBaTh ONpeAeIeHNIE AECITUYHOTO U HATYPAIBHOTO JOTapu(M; BHIYHCISTD CII, BIL, PK
3HAUCHUS HATyPalbHBIX U ACCATHIHBIX JOTapu(MOB, BBINOJIHATDH TPe0oOpa30oBaHMs

56 JlecsiTHaHBIE U HATypalbHbIC JTOTapU(PMEI vOC3 BBIPAKECHUH, COAEPIKAIINX JECATUIHBIX, HATYPAIbHBIX JIOTAPH(PMBL CII. BIL PK. CP

' Jlorapudmsl i UX CBOWCTBA, TPeoOpa30BaHUE BRIPAKCHUHN, CONEPIKAIINX JIOTAPH(DMEL. P
Pemenue 3a1a4 ¢ mpMeHEHHEM CBOMCTB N
57. HOTapH(MOB P YOC3 BbInoHATH npeodpa3oBaHus JorapupmMoB ¢ IpuMeHeHHeM cBOicTB. Jlorapudm
D " MIPOM3BEICHUS U CyMMa JIoTapu(MOB, JIoTapu(hM JacTHOTO U PA3HOCTH JIOTapr(pMOB,
Pemenne 3ama4 ¢ mpuMEHEHHEM CBOWCTB
58. YOC3 jora pudM creneHy, Gopmyiia nepe Xxoaa K IpyroMmy OCHOBAHHIO.
JorapupmMoB
N JleMOHCTPUPOBATh 3HAHNE OCHOBHBIX NMOHSATUH, IPUMEHSTH MOJYYeHHbIC 3HAHUS
Kontpoabnas padora Ne4 no teme «CBoiicTBa
59. J1orapHdVoB K3y JUIS PELICHUS OCHOBHBIX U Ka4ECTBEHHBIX 3a/1a4, KOHTPOJIHMPOBATH IIPOLECC U KP
P ) pe3ynpTaT yueOHOW MaTeMaTHUECKON AesITeIbHOCTU
®opMyIHPOBATH ONIpeeIeHNe JorapudMuaeckoit pyHKINH ee CBONHCTBA; MPUMEHSATh
1 . CBOMCTBA IIPH PEIICHUN Pa3IMUHbIX 33714, IPH IIOCTPOCHUH I'PaMKOB U PEILICHUN
60. orapudmirieckas GyHKINs, e¢ CBOHCTEA U NHM MPOCTEUIINX YpaBHCHUNA. BLIUMCAATH 3HaUCHHS JTOrapu(pMUIeCKIX QYHKIUH, CII, BII
rpaguk 3aJJaHHBIX (POPMYJIAMH; COCTABJIATH TaOJUIIBI 3HAUCHHUH JIOTapU(PMUUECKUX (HYHKIHH.
Crpours 1o Toukam rpaduku Jorapudmuueckux GyHkuuii. OnucbIBaTh CBOWCTBA
norapupmMudeckoi GyHKIMN Ha OCHOBAaHUH ee rpa)iuecKoro NpeICTaBICHUs.
MopaenupoBaTh peajbHbIe 3aBUCUMOCTH C TIOMOIIbIO (POPMYIT U rpaduKOB.
61 Jlorapudmuueckas GyHKIus, ee CBOiicTBa U 3UM HuTepnpernpoBaTh rpaduKy peabHBIX 3aBHcUMOCTel. Pacno3HaBaTh BUIbI @O, CII, BII,
" | rpadux norapupmudecknx ¢pyHkuid. CTpouTh Oosee ciokHbIe rpaduky Ha OCHOBE TPa(hUKOB PK, CP
norapupmMudecknx GyHKIMH; ONICHIBATh X CBOICTBA.

62. | Jlorapudpmueckue ypasuenus MHM DopMYJIHPOBATH IIPUEMbI PEIIEHHs JTOrapuPpMHUIECKUX ypaBHeHuil. Pemarnb YO, CI1, BIL, PK
norapupMUIECKre ypaBHEHHS U CHCTeMBbI ypaBHeHuil. KoHeTpynpoBars

63. | Jlorapudmuyeckue ypaBHCHUS 3UM pud yp yp pyup CII, BII, PK, CP
9KBUBAJICHTHBIE PEUEBBIC BHICKA3bIBAHUS C UCIIOJIb30BAHUEM alreOpandeckoro u

64. | Jlorapudmueckue ypaBHerus vyOC3 T€OMETPHUYECKOTO S3bIKOB. MenmoJib30BaTh QyHKIIMOHATBHO-TpadudecKue 3
MIPEACTaBICHUS IS PEIICHHS U MCCIeJOBAHUS JIoTapu(MHUUECKUX YpaBHEHHMH,

65 HOFaqu)MI/IquKHe YpPaBHEHHUS KY HEPABCHCTB, CUCTEM ypaBHeHI/If/'I 1 HCPABCHCTB.

66. Jlorapudmunueckue HepaBeHCTBa UHM DopMyJIMPOBATH IPUEMBI PEIICHUS JTOTapUPMITYECKUX HEPABEHCTB VO, CII, BII, PK
Pemars norapudmunyueckue HepaBeHcTBa. [IpMMeHSITH METO UHTEPBAJIOB IS PELIEHHS
norapu(pMuYecKkux HepaBeHCTB. KOHCTpyHpoBaTh SKBUBAJICHTHBIE PEUEBbIC
BBICKa3bIBaHMS C UCIIOIb30BAHNEM AJITeOpandeckoro  reoMeTPUIECKOTO S3bIKOB.

67. | Jlorapudmudeckie HepaBeHCTBA 3UM Hcnonb3oBarh QyHKINOHAIEHO-TPadUUECKUE IPEICTABICHHS ISl PELISHUS 1 @O, CI1, BII,
HCCIIeIOBAHNS JIOTapH(MUIECKIX HEPABEHCTB, CHCTEM HEPaBEHCTB. PK, CP




Jlorapugmuueckue HepaBeHCTBA

68. Ky
69 Pemrenue 3amay no teme «Jlorapudmuueckas vOC3 DopMyJIMPOBATH NIPUEMBI PEIICHUS JTOTApUPMIUSCKUX YPABHCHHUN M HEPABEHCTB. @O, CI1, BII,
" | dyHKIE» CucrteM ypaBHEHH 1 HepaBeHCTB. Pemars orapudMuueckie ypaBHeHUS U PK
HEPABEHCTBA, UX CUCTEMBI. IIpUMEHSITE METOI HHTEPBAJIOB IJISl pEIECHUS
norapuMuIecKuX HepaBeHCTB. KOHCTpyHpoOBaTh SKBUBAJICHTHBIEC PEUEBBIC
o BBICKa3BbIBaHMUS C UCIIOIB30BAHNEM AJITeOPandecKOro U FeOMETPUIECKOTO S3bIKOB.
OO6o00I1IeHHe U CUCTEMAaTH3aINsA 3HAHUH 110 TeEME @O, CI1, BII,
70. C3VH Hcnosb30BaTh QyHKIHOHATBHO-TpaUUECKUE MPEICTABICHUS IS PEIICHUS U
«Jlorapudmuueckast QyHKIDY PK, CP
WCCIIEI0BAHNUS JOTapu(MHIECKUX HEPABEHCTB, CHCTEM HEPABEHCTB
71 Konrpoabnas padora NeS o teme K3y IIpuMeHATH NMOTy4YeHHBIE 3HAHMS [JIs1 PEIICHUSI OCHOBHBIX U KaUE€CTBEHHBIX 3a/1ad, KP
" | «Jlorapudmuyeckas pyHKIUs KOHTPOJHMPOBATH IIPOLECC U PE3yIbTAT yUeOHOW MaTeMaTHUECKON NeATEIbHOCTH
72. | AHanu3 KOHTPOJIBEHOU PabOTHI

Tpuronomerpuyeckue popmyJibl (26 1)
OcHOBHas LeJIb: 0000IINTE U CHCTEMATU3UPOBATh MOHATHS CHHYCa, KOCHHYCa, TAHTCHCA ¥ KOTAHT'€HCa; COPMHUPOBATH YMEHHS BBIYMCIIATH 3HAUCHHUS TPUTOHOM €TPHUCCKUX (DYHKIHUH 1
BBINOJIHATH TPe00pa30BaHMsl TPUTOHOMETPHYECKUX BBIPAKECHUH

IMonuMaTh U 00BSICHATH paiuaHHAs Mepa yria

73. | Paguannas mepa yria. HWHM, 3UM YO, CII, BIT
IlepeBoauTH pamiaHbl B rpagychl H HAOOOPOT.
DopMyJIHPOBATH MOHITHE CIUHIYHONW OKPYXHOCTH M TIOBOPOTA TOYKH BOKPYT Havyasa
74. | IloBOpOT TOYKHM BOKpYT Havaja KOOPIUHAT. WHM, 3UIM | KoopauHaT HaXOAMTh KOOPIUHATHI TOYKH MPH 3aJaHHOM ITIOBOPOTE, CTPOMTH TOYKH Ha YO, CII, BIT
OKPY>KHOCTH H OIIPE/ICIISITh YIJIbI IOBOPOTA
75. | Onpenenenue cuHyca, KocuHyca 1 Tadresca yria. | MHM, 3UM | ®opmMy/IHpoBaTh Onpee/IcHHe i HLIIOCTPUPOBATE IIOHATHE CHHYCA, KOCHHYCA, YO, CII, BII, PK
TaHTeHCa M KOTAHI€HCA Ha SIUHUYHOM OKPY)KHOCTH; BBINOJIHATH BHIYHCICHUS
76. | Ompenenenue cuHyca, KOCUHYCa U TaHTEHCA yIJIa. TPUIOHOMETPHUYECKUX BbIPAKEHH I
OO0BACHATHL U MILTIOCTPUPOBATH HAa €AMHUYHONW OKPYXHOCTH 3HAKH VYO, CI1, BII
77. | 3Haku CHMHYyCa, KOCHHYCA U TAHTEHCA NHM, 3UM PHpOB : 24 oo
TPUTOHOMETPUIECKHUX (PYHKITHH. PK, CP
3aBHCUMOCTb MEXKTy TPHTOHOMETPUYESCKUMH
78. Ay TP p WHM, 3UIM | ®opMy.,IMpOBaTh U Pa3bICHATH OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO. 3HATD YO, CI1, BII, PK,
(GYHKIMAMH OTHOTO apryMEHTa.
NPHEMBI JI0Ka3aTeNIbCTBA TOXKIECTB. Jl0Ka3bIBaTh TOXKICCTBA. BBIYHCAATE 3HAUCHUS
3aBHCUMOCTb MEXKTy TPHTOHOMETPUYCSCKUMH L .
79. TPUTOHOMETPHYECKOH (DYHKIMHU YIVIa 10 OJJHOU M3 €ro 33laHHBIX TPHTOHOMETPUYECKUX
(YHKIMSMH OJTHOTO apryMeHTa .
¢byHkuuid. 3HaTh GOpMyIIBl yIIIoB o U -0. [IpUMeHATH UX Ha npakTHke. BoIBOIUTH
80. | Tpuronomerpuyeckue TOXIECTBA NHM, 3UM | dopmyisl ciiokeHus. BeiBoguTh hopmyiisl 18oiHOTO yria. BeiBoauts Gopmysist VYO, CI1, BII, PK
npuBeneHUs. BEIBOAUTH (HOPMYIIBI CYMMBI M Pa3HOCTH CHHYCOB, KOCHHYCOB.
81. | TpuroHOMETpHYECKHE TOXKICCTBA
YO, CII, BIT
82. | CuHyc, KOCHHYC U TAHIE€HC YIJIOB O, U -0, VHM, 3UM T o p
PK, CP
83. | ®opMyIIBI CIIOKEHUS. HWHM, 3UM YO, CII, BII, PK
84. | ®opMyIIBI CIIOKEHUS. HWHM, 3UM YO, CII, BII, PK
85. | CuHyc, KOCHHYC M TaHTE€HC JIBOWHOIO yIJa. WHM, 3UM YO, CI1, BIL, PK




86.

CI/IHYC, KOCHHYC U TAHT'CHC HBOﬁHOFO yria.

87. | Cumyc, KOCHHYC U TaHIeHC OJOBHHHOTO YIVIA. UHM, 3UM I[IpumMeHATH TpUrOHOMETpHUECKUE (POPMYITBI TSI TpeoOpa3oBaHUA YO, CII, BII,
TPUTOHOMETPUYECKUX BEIPAKCHHUIL. PK, CP
88. | ®opMmyJibl IPUBEAEHUS NHM, 3UM VO, CII, BIL, PK
89. | ®opMmyiibl IpUBEICHHS NHM, 3UM YO, CII, BII, PK
90. | ®opmybl IpUBEICHUS
91. | CymMa # pa3HOCTh CHHYCOB U KOCHHYCOB. WHM, 3UM YO, CI1, BII, PK
92. | CymMa u pa3HOCTh CHHYCOB M KOCHHYCOB. UHM, 3UM Yo, CPI_I[{ Bcll;[’
93. | CymMa u pa3HOCTh TAHTCHCOB KY
94. | ®opMyIbl HOHHKEHUS CTEIICHA NHM
Pewmenue 3ana4 no reme «TpuroHomerpudyeckue
95. 3UM
bopMyIIB) 3anuceiBaTh TpUroHoMeTpuueckue popmyisl. IIpumeHaTs Gpopmyisl npu
9. Ypok 0000IIIeH s ¥ CHCTEMATH3AI|MH 3HAHHIA 10 vOC3 peoOpa30BaHHK TPUTOHOMETPHUUCCKUX BBIPAKCHUIA. VO, CIL BIL PK
teme «TpuroHomMerpuueckue GopMyIb»
97 Kourposbuas pa6ora Ne 6 K3y JleMOHCTPHPOBATH 3HAHNWE OCHOBHBIX MOHATHH, MPUMEHSATH MMOJy4CHHBIC 3HAHUS Kp
’ o TeMe «TpI/lFOHOMeTpI/l‘IECKI(Ie (l)OpMy‘]’IbI)) JJIA pCUICHUA OCHOBHBIX U KaY€CTBCHHBIX 3a/1a4, KOHTPOJUPOBATHL IMPOLCCC U
pe3ynbTaT yu4eOHOI MaTeMaTHYeCKON AeATEeIbHOCTH
98. | AHanu3 KOHTPOJIBHOW PaOOTHI

TpuroHoMerpuyecKue ypapHeHusi U HepaBeHcTsa (25 4)
OcHoBHas HeJib: CHOPMHUPOBATH YMEHHS PELIaTh NPOCTEHIINE TPUTOHOMETPHYECKIE YPABHCHUS 1 HEPABSHCTBA; 3HAKOMHUTD C HEKOTOPBIMHU PHEMaMH PEIICHUS TPUTOHOMETPHYECKHX

YpaBHEHUH U CUCTEM ypaBHEHUU

99.

YpaBHeHuUE €OS X = a

NHM

IHonnmaTh 1 00BSICHATB . APKKOCHHYC, TPOCTEMIIIEE TPUTOHOMETPHUUYECKOE
ypaBHEHHE; TpaduuecKkoe H300paKeHne PelIeHIH TPUTOHOMETPHIECKIX
YpaBHEHUH H BHIMHCJISATH 00paTHBIE TPUTOHOMETPHUECKHE (YHKIIUU
HEKOTOPBIX YUCIIOBBIX 3HaueHUH. IIpoBOAMTE T0Ka3aTeNbHOE paccyXIEHUE O
KOPHSIX IPOCTENIINX TPUTOHOMETPUUYECKUX ypaBHEHUH. PemaTh
TPUTOHOMETPUYECKHE YpaBHEHHS BHIa cOS X = a. KoHcTpyupoBaTh

100.

Pewienne ypaBHeHMi BUia CoS X = a

3UM

SKBUBAJICHTHBIEC PEUYEBbIC BHICKA3bIBAHMUS C HCIIOIB30BAaHUEM allreOpanyecKoro u
reoMETPUUECKOro s3bIK0B. Menmonb3oBaTh QyHKIMOHATIBHO-TpadUUeCcKue
TIPEJICTaBICHUS ISl PEIICHUS U UCCIIeI0BAaHMS TPUTOHOMETPUIECKIX
ypaBHEHUH BHIA COS X = 4., pellaTh MPOCTEHIINE TPUTOHOMETPHUIECKUE
YpaBHEHUS IOKA3bIBAaTh PEUICHUE HA €AUHUYHON OKPYKHOCTH.

VYO, CII, BIT

YO, CII, BII,
PK, CP




IMoHuMaTh U 00BACHATH: APKTAHTEHC, APKKOTAHTEHC; MPOCTEHIIee

101. | YpaBHenus SIN X = a VHM TPUTOHOMETPUUECKOE YPaBHEHHE; TpapruecKoe H300pakeHNe PEIIeHHUIA YO, CIL, BIL PK
TPUTOHOMETPUYECKUX YPABHEHH;
. BoruncasaTh o0paTHBIE TPUTOHOMETpHYECKHE (PYHKIIMA HEKOTOPBIX YHCIIOBBIX VO. CII. BII
102. | Pemenue ypasHenuii puna  SIN X = a. 3uM 3HAYCHHH; pelaTh MPOCTEHIIIE TPUTOHOMETPUIECKHE YPABHEHUS U f»K’ P
[IOKAa3bIBATh PELICHUE HA €JUHUYHONU OKPYKHOCTH.
103. | Vpasenns tg x = a n ctg X = @ WUHM INonuMaTh ¥ 00BACHATE. APKTAHTEHC, APKKOTAHT€HC; MIPOCTEHIIEe VO, CII, BII, PK
TPUTOHOMETPUUECKOE YpaBHEHHE; TpauuecKoe H300paskeHHe PeICHHUH
TPUTOHOMETPUYECKUX YPABHEHUH;
BpI14ucasiTe 00paTHBIE TPUTOHOMETPHYECKHE (DYHKIIMH HEKOTOPBIX YHCIIOBBIX vO. CIL BII
104. | Pemenue ypaHeHuH Buta tgx =auctgx =a UM 3HAYCHHI; pelaTh MPOCTEHIIINE TPUTOHOMETPUUECKUE YPABHEHUS 1 TIOKa3bIBATh }’)K, é}) '
peuIeHUue Ha CAMHUYIHOU OKPYIKHOCTH.
105, | Peuwenne IVIpOCTeI”dHIHx TPUTOHOMETPHYECKHX VHM, 3UM IpumMeHATH TPUTOHOMETpHUYECKHE (POPMYJIBI IS PEIICHUS VO, CIL BII
YPaBHCHWH. TPUTOHOMETPHUYECKUX ypaBHEHUN. Mcno1b30BaTh Pa3IMUHbIE METOIBI [
106. Pemenne TVIPOCWI’IHIHX TPUTOHOMETPUICCKIX VHM, 3M peLIeHUs] TPUTOHOMETPUYECKUX YPABHEHUM. VO, CII, BIL PK
YPaBHCHUM IHoHuMaTh U 00BACHATH. APKCUHYC, APKKOCUHYC, APKTAHI'€HC, aPKKOTAHT€HC;
TPUTOHOMETPHUUYECKOE YPAaBHEHUE, IPOCTEUIIIEE TPUTOHOMETPHUECKOE
YPABHEHUE; OJTHOPOJHOE TPUTOHOMETPUYECKOE YPABHEHUE IIEPBOU CTEIIEHU,
BTOPOH CTENECHHU; YpaBHEHHE C NapaMeTpaMu; IOHSATHS 00paTHBIX
TPUTOHOMETPUIECKUX (YHKIIHIA;, 3aNMChIBATH ()OPMYJIBI AJIST PEIICHHS
107, Pemenune IEPOCTeﬁMHX TPUTOHOMETPHUYECKHUX C3VH, 3UM TPUTOHOMETPUUECKUX YPaBHEHHI; Tpa@uecKy H300paKkaTh peIICHHs VYO, CII, BII,
YPaBHEHHUH TPUTOHOMETPHUYECKUX YPABHCHUI U HEPABCHCTB; BLIYUCJIATH 00paTHBIC PK, CP
TPUTOHOMETpUYEeCKHe (DYHKIIMH HEKOTOPBIX YMCIOBBIX 3HAYCHUH; peliaTh
MPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, a TAKXKE
NPUMEHSATHh TPUTOHOMETPUYECKHE TPeoOpa3oBaHus K O0siee CIOKHBIM;
TOKa3bIBaTh PEIICHUE HA €IMHUYHOW OKPY’KHOCTH.
KonrpoabHnas padora Ne7 no reme «Pemenue Buramncisite 00paTHbIe TPUTOHOMETPHUYECKHIE (YHKIIMN YUCIOBBIX 3HAUCHHH; pelaTh
108. | npocreiinX TPUrOHOMETPUIECKHX WHM, 3UM MPOCTENIINE TPUTOHOMETPHUUECKUE YPABHEHNS U H300PaKaTh PELICHNE HAa €INHUYHON YO, CII, BII, PK
YpaBHEHHUI» OKPY>KHOCTH, BHIOMPATh OTBETHI, YIOBJICTBOPSIOIIIE YCIOBHIO 3aJ1a4H.
109. | Pemrenue TpUrOHOMETPUYECKUX YPABHEHHUH. WHM, 3UM VYO, CI1, BII, PK
110. | PeureHre TPUrOHOMETPUIECKUX YPABHEHHUH. 31UM W Cnoan30BaTh i Y0, CIL, BIL,
PaA3JINYIHBIC METO/bI IJId PCIICHUA TPUTOHOMETPUYCCKUX YPaBHCHHUU. PK, CP
PacHo3HABATH. TPUTOHOMETPUYECKOE ypaBHEHHE, TPUIOHOMETPHIECKOE HEPABEHCTBO;
111. | Pemenne TpUTOHOMETPHYECKUX YPaBHEHHUI. 31UM OJIHOPOJHOE TPUTOHOMETPUYECKOE YPABHEHUE NIEPBOM CTENIEHU, BTOPOU CTEIIEHY;
ypaBHEHHUE C ITapaMeTpaMy; 0OpaTHbIE TPUTOHOMETPUUYECKHE (QYHKINH; 3aIHCHIBATH
112. | PelueHne TPUrOHOMETPHHUECKHX yPABHEHHIA. 3UM (OpMyIIBI JUTS PEIICHHS] TPUTOHOMETPHYECKHX YpaBHEHHUIT; H300pakaTh rpadudecku
pELICHHs] TPUTOHOMETPHIECKHX YPaBHEHHIT U HEPaBEHCTB; BHIMUCIATE 00paTHEBIE
113. | Pemente TpHrOHOMETpIYECKIX ypaBHEHIHiL Ky TPHUTOHOMETPHYECKUE (QYHKIINH HEKOTOPHIX YUCIIOBBIX 3HAUCHHI; pellaTh MPOCTeHIIIIe

TPUTOHOMETPUYECCKHUE YPAaBHECHNA U HEPABECHCTBA, a TAKXKC MPUMEHATH




TPUTOHOMETPHUUECKHE TPeoOpa3oBaHusi K 6oee CI0KHBIM; MOKA3bIBATh PEIICHNE Ha

114. | Pemenne TPUTOHOMETPHUYECKUX YPABHEHHH. KY e MHHYHOM OKPYKHOCTH.
Pemenne 3agau no teme «TpuroHomerpuyeckue YO, CII, BII,
115. YOC3
YPaBHEHHUSI. PK
Pemenne 3agau no teme «Tpuronomerpuueckue YO, CII, BII,
116. C3VH
YPaBHEHUS». PK, CP
Pemenue npocTedmx TpPUrOHOMETPUUECKUX
117. p P p VUHM
HEpPaBEHCTB.
118 Pemenue npocTedmx TPUrOHOMETPUUYECKHIX
" | HEepaBeHCTB.
119 Pewenne npoctelmmx TpUroHOMETPUIECKUX
" | HEepaBeHCTB.
Pemenue 3anad no teMe «TpUrOHOMETpPHYECKHE
120. ! P P C3VH @0, CI1, B, PK
YpaBHEHMSI K HEPABEHCTBA»
IlonATHs apkcHHyca, apKKOCHHYCAa, ApKTAHIEHCAa YHWCIa BBOJITCA JO 3HAKOMCTBA C
o 00paTHBIMU UTOHOMETPHIECKHMH KIUAMH M MIUIIOCTPUPYIOTCSL  TaKkkKe Ha
VYpok 0000mIeHNS U CHCTEMATH3aIMN 3HAHUH 110 P : TP P (pynxn TPEPY .
€IMHUYHOM OKpPYKHOCTH. B CBSI3M ¢ O3TUM IpH pEIICHHUH YPaBHEHUH MOJE3HO
121. | Teme «TpuroHOMeTpUIECKHE YPaBHEHUS H YOC3 . 9
HeDABCHCTEDY WIIIOCTPUPOBATh HAXOXKACHUE KOPHEH HAa E€IMHUYHOW OKPYKHOCTH: 3TO MHO3BOJHT
P OCO3HAHHO ITPUMEHATH (POPMYJIIBI KOPHEH.
KonTpoabnast pabora Ne§ .
JleMOHCTPHPOBATH 3HAHNWE OCHOBHBIX ITOHATHI, MPUMEHSATh MOJy4YeHHbIC 3HAHUS
122. | «TpuroHomerpuyecKue ypaBHeHUs H K3y KP
HEDABEHCTBAY JUISL peLIeHNs] OCHOBHBIX M KaU€CTBEHHBIX 3a/1a4, KOHTPOJHUPOBATH IPOLeCcC U
P " pe3ynpTaT yueOHOM MaTeMaTHUEeCKON NeATeNbHOCTH
123. | AHanu3 KOHTPOJILHOH paboThI
IHoBTopenue (8 4). [loBTopeHue, pemenue 3aaa4 (54)
OCHOBHAf IeJIb: 0000NUTh U CHCTEMATH3UPOBATh 3HAHUS, HABBIKM M YMEHHS 110 OCHOBHBIM T€MaM Kypca MareMatuku 3a Kypc 10 kimacca
IToab30BaThCA OOIIMMH METOAAMH PEIICHNUS YPaBHEHHH, HEPABEHCTB U UX CHUCTEM;
ITosropenue. CreneHHas QyHKIHUS. Hl FaMH P > Hep ’ @O, CI1, BII,
124. YOC3 HCIIOJIb30BaTh YETHOCTh KOPHS N-U CTENEHU IIPYU BBIYMCICHUY PAJUKAJIOB U PELICHUU PK. TIP
HppalMOHAJTIBHBIX YPaBHEHUH ’
PemaTts npocreiimme noka3areiabHbIe YPaBHEHUS, X CUCTEMBI; MCNOJIb30BaTh IS
MPUONMKEHHOTO PEeIIeHUs ypaBHEHUH rpadudecKuii MeTo; pa3BepHyTO 000CHOBBIBATH ®0. CI1. BII
125. | Tlosropenue. [TokazarenbHas GpyHKIUS YOC3 CY)XIICHUS; peliaTh I0Ka3aTelIbHbIe YPaBHEHNUS, IPUMEHSST KOMOWHALIMIO HECKOIBKUX I,’K ﬁP ’
aNrOpUTMOB; H300Pa’kKaTh Ha KOOPAUHATHON IJIOCKOCTH MHOXKECTBA PEILICHUH ’
IPOCTEHIINX YPaBHEHUH U X CUCTEM
[ToBropenue. Jlorapudmuueckas QyHKIHSL. Pemars npocreiinme gorapupmMudecKkre HepaBeHCTBA, TPUMEHSSI METO 3aMEHBI
MEpEMEHHBIX JUIsl CBEACHHS JIOTapU(MUIECKOT0 HEPaBEHCTBA K PallMOHAILHOMY BUJLY; ®0. CIL BII
126. YOC3 NMPUMEHSATH CBOHCTBa MOHOTOHHOCTH JIoTapu(MUIecKol (GYHKIIUH MIPH perieHnn 0omee I,’K ﬁP ’
CIIOKHBIX HEPaBEHCTB; MCMOJb30BATh I IPUOIIDKEHHOTO PEIICHNS HEPaBeHCTB ’
rpapuuecKuii METOx
197 [Tosropenue. TpuroHomerpraeckue GopMyIbl 1 VO3 Hcnoan3oBaTh (HOpMyIBI, CoeprKaliie TPUTOHOMETPUIECKHUE BRIPAKEHHS IS
YPaBHEHHS. BBITTOJIHEHHS COOTBETCTBYIONIUX PACYE€TOB; TPUMEHATh (POPMYIIBI AT MPeoOpa3oBaHUS @O0, CI1, BII,
128. | TloBropenue. PerieHne ypaBHeHUIT 1 HEPABEHCTB TPUTOHOMETPUUECKUX BBIPAXKECHUM, 10KA3aTEIbCTBA TOXKAECTB; peliaTh PK, ITP
129. | IloBropenue. Pemenne cucteM ypaBHEHUH 1 TPUTOHOMETPUYECKHE YPABHEHHUS M HEPABEHCTBA, ONPENeaATh KOJIMYECTBO KOPHEN Ha




HEPaBEHCTB MPOMEXYTKE, pelllaTh CHCTEMbl yPaBHCHNH 1 HEPABEHCTB
130. | Ypok 00001IeHNsI ¥ CHCTEMATH3AI[HH 3HAHUI
®opMyIHPOBATH OCHOBHBIE IIOHATHS, IPUMEHATh IOIYYCHHBIC 3HAHUS [T
131. | UToroBasi KOHTpO.IbHasI pagoTa K3y pelIeHus OCHOBHBIX M KaYE€CTBEHHBIX 3a71a4, KOHTPOJHMPOBATh IIPOLECC U KP
pe3yapTaT yueOHOM MaTeMaTHIECKOH IeATEIbHOCTH
132. | [loeropenue. Pemenne 3ananmii EI'D 006001AaTh 1 CUCTEMATU3NPOBATH 3HAHUS 110 OCHOBHBIM TEMaM Kypca MaTeMaTHKU YO, CI1, BII, PK
133. | [loropenue. Pemenne 3ananmii EI'D 06061meHwe, 006001AaTh 1 CUCTEMATU3NPOBATH 3HAHUS 110 OCHOBHBIM TEMaM Kypca MaTeMaTHKA
" CHCTeMaTH3aLu
[osropenue. Pemenne 3ananuit EI'D H
134. U 006001AaTh 1 CUCTEMATU3NPOBATH 3HAHMS 110 OCHOBHBIM TEMaM Kypca MaTeMaTHKU
— COBEPIIEHCTBOB YO, CII, BII, PK
IMoBTopenwue. Perienue 3ananuii EI'D p N T
135. aHUe 3HaHUU 00001aTh 1 CHCTEMATU3HPOBATh 3HAHUS 110 OCHOBHBIM T€MaM Kypca MaTeMaTHKA
[ToBTopenue. Pemenue 3agannii EI'D
136. 00001aTh 1 CHCTEMATU3HPOBATD 3HAHMS I10 OCHOBHBIM T€MaM Kypca MaTeMaTHKH
11 xnace
Ne | Tema ypoka Tun/popma ypoka | [Tnanupyemblie pe3yabTaThl Bunst 1 GopMbl KOHTPOIIS
IoBTopenue (6 1)
OcHoBHas 1eJIb: 0000IINTh U CHCTEMATU3UPOBATH 3HAHUS, HABBIKM M YMEHHsI [0 OCHOBHEIM T€MaM Kypca MaTeMaTHKH 3a Kypc 10 kmacca
Pacno3naBarth noka3areiabHble ypaBHEHUS.
Pemarts npocreiiiive nokasaTeiabHble YPaBHEHUSI, UX CUCTEMBI;
HCI0JIB30BATD VIS TPUOJIMKEHHOTO PEIlIeHNs] YpaBHEHUH rpaduueckuii
IToBropenue. Iloka3arenpHas METOJ; peliaTh II0OKa3aTelbHbIe YPaBHEHUS, IPUMEHSI KOMOMHAIIIO
L P vOC3 > P P > P o @O, CII1, BII, CP
GbyHKIMS HECKOJIbKUX aJITOPUTMOB; H300pakaTh Ha KOOPAMHATHOM IIOCKOCTH
MHO’KECTBa PELIECHUN IPOCTEHINNX YPABHEHUI U UX CUCTEM; PellIaTh
MOKa3aTeJIbHbIC HEPABEHCTBA, NPUMEHSSI KOMOMHAIMIO HECKOJIBKUX
ITOPUTMOB; Pa3BEPHYTO OOOCHOBBIBATB CY)KJCHUS
IIpuMeHsITH AJITOPUTM pEIIeHUS JOTapu(pMHIECKOTO HEPABEHCTBA B
3aBUCHMOCTH OT OCHOBaHH.
Pematp norapupmudeckue ypaBHEHHs, UX CHCTEMbI; HCIOJIB30BATh
cBolcTBa PyHKIMH (MOHOTOHHOCTB, 3HAKOIIOCTOSHCTBO), MPHMMEHSITh IS
MIPUOIHKEHHOTO PELIEHNS aBHEHMH rpadUuecKuii METO; H300paKaTh
IMoBTopenwue. Jlorapupmuyeckas p P P pag . - P
2. byHws YOC3 Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUIA MPOCTEHTIINX @O, CI1, BII, CP
y ’ YpaBHEHHMH U MX CHCTEM; pPeuIaTh MpocTeiIne JorapupmMuaecKne
HEPABCHCTBA, IPUMCHIA METOA 3aMCHBI IEPEMECHHBIX JJI1 CBCIACHUA
norapu(pMUIECKOr0 HEPaBEHCTBA K PallMOHAILHOMY BUIY
3 [ToBropenue. TpuroHomeTpuieckue Hcnonb3oBaTh HOpMyYIIBI, COIEpIKaIe TPUTOHOMETPHUYECKNE BEIPAsKCHUS
(hopmyIbL. YOC3 JUIS BBITIOJIHEHHS COOTBETCTBYIOIUX PAacUueTOB; MPe00pa3oBbIBATH @O, CII, BII, CP
4. [ToBropenue. TpuroHomerpuieckue (hopMyJIBI, BEIpaskasi OTHM TPUTOHOMETpHUYECKHE (QYHKINY Yepe3 apyrue.




hopmybL.

Pemmenne TpuroHOMETpUIECKUX

IIpeoOpa3oBbIBATH IIPOCTHIE U CIOXKHBIE TPUTOHOMETPHUIECKIE
BBIPAKCHUS, IPUMEHSISI pa3iIIHbIe ()OPMYJIIB U IPHEMBL; 000CHOBBIBATH

y = COSX u e€ Tpaduk

ONHMCHIBATH UX CBOMCTBA.
Pemartb ypaBHEHHS 1 HEpaBEHCTBA C TOMOIIBIO Tpaduka GyHKITIH
Yy = COSX

5. ypaBHCHMi YOC3 cyXaeHus; (opMyJIMPOBAThH ITOTydeHHBIE Pe3yIbTaThl PadOTaTh C @O, CII, BIL, CP
y4eOHHKOM, 0TOUPATh U CTPYKTYPHPOBATh MaTepHall
JleMoHCTpHpOBATH yMeHHe 00O0LICHUS U CUCTEMATU3alNY 3HAaHUH 110
OCHOBHBIM TeéMaM Kypca MatemaTuku 10 xiacca.
KonrponbHas padora. [ToBropenue .
6. cvpea 10 xracea K3y BuageTs HABBIKAMM NIPEBUACHUS BOBMOXKHBIX NTOCIEACTBUI CBOUX KP
P JIeficTBUI; KOHTPOJIS ¥ OLICHKH CBOEH eATeIbHOCTH
Tpuronomerpudeckue ¢pynxknuu (10 1)
OmnpeneasaTs 001aCTh ONPEAEICHUS U MHOXECTBO 3HAYCHUI
TPUTOHOMETPHUYECKUX (PYHKITHIA.
O6uacTh onpeneneHus: © MHOYKECTBO P p by N
. Haxoauthb 001acTh ONpeaesIeH st U MHOXKECTBO 3HAYCHUH
7. 3HAYEHUI TPUTOHOMETPUUECKUX NHM N CII, BIT
byHicuii TPUTOHOMETPUUECKUX (PYHKIIHUIT CIIOKHOTO apryMeHTa, PEJICTaBICHHOTO B
Y BUZIe IpoOH U KOPHS; 0CYIIeCTBIAATh IPOBEPKY BBIBOIOB, MOJIOKEHHH,
3aKOHOMEPHOCTEH, TEOpeM.
YeTHOCTh, HEUETHOCTD U HccenenoBars GyHKIMIO HA YETHOCTh U HEUETHOCTb.
8. NEPUOANYHOCTD MHM CaMOCTOSITENIHO BBIOUPATH KPUTEPUH U1 CPABHEHMSI, COIIOCTABJICHMUSI, CII, BII, ®0O, CP,
TPUTOHOMETPUUCCKHUX (DYHKIUH OLICHKH ¥ KJIacCU(PUKAIIH OOBEKTOB
OKa3bIBaTh, YTO JaHHAS (QYHKLHUS SBJISETCS IEPUOANIECKON C 3aJaHHBIM
HerHoCTs, HEUeTHOCTS 1 i[e HOJIOM; 011’ e)le.]}'lIﬂTl: He(bio,uucnoncﬁo 3a;[aHH1£)1x "lfl UTOHOMET, Hﬂecxnx
9. MePHOMIHOCTD WHM, 3HM PHOZIOM; OTp p P P CII, BII, ®0, PK, CP
. (hyHKIMI; 0(hOPMIISTE PEIICHHUS, BBINOIHATH 3aJaHUS 110 3aJaHHOMY
TPUTOHOMETPUUYECKHUX (DYHKIIMH
AITOPUTMY
OKa3bIBaTh, YTO JaHHAS (QYHKLHUS SBJISETCS MEPUOANIECKON C 3aJaHHBIM
HerHoCTs, HEUeTHOCTS 1 i[e HOJIOM; 011’ e)le.]}'lIﬂTl: He(bio,uucnoncﬁo 3a;[aHH1£)1x "lfl UTOHOMET, Hﬂecxnx
10. | nepuommuHOCTH WHM PHOZIOM; OTp p P P CII, BII, ®O, PK, CP
o (hyHKIMH; 0)OPMIIATE PEIIeHNUS, BBITIONHATE 3aIaHU 110 3aJaHHOMY
TPUTOHOMETPUUECKHUX (DYHKLIUH
ANrOPUTMY
BbIumnciisiTh 3HaYSHUsI TPUTOHOMETPUUECKHUX (QYHKIIUIA, 3a/ITaHHBIX
(hopmynamMH; COCTABIATE TAOIUIIBI 3HAYCHUH (QYHKIMHA; CTPOUTS IO
TOYKaM Ipa(uKy TPUTOHOMETPUUECKUX (DYHKIIUI; OMMCHIBATH CBOMCTBA
CoiicTsa (yHKIMI Ha OCHOBaHMH HX TpaduiecKoro npejcTaBieHNs; CTPOMTH Ooliee
BOWCTB HKI[HN o
11. YHIL NHM CJIOKHBIE TpaUKK HAa OCHOBE TPa)uKOB TPUTOHOMETPHUYECKUX (DYHKIIHH; T CI1, BII, @0, PK, CP, T




12.

CaoiicTBa (yHKIMN
y = sin X u e€ rpadux

NHM

BuramnciisiTh 3HaYSHUSI TPUTOHOMETPUUECKHUX (DYHKLMH, 3alaHHBIX
(hopmynamMu; cOCTaBIAATH TAONUIIBI 3HAYCHUH (HYHKIMH; CTPOUTH 110
TOYKaM Tpa(uKu TPUTOHOMETPHUYECKUX (DYHKIIMIH; ONMMCHIBATH CBOMCTBA
(hyHKIHMH Ha OCHOBAHWH HX TPapUIECKOTO MPENCTABICHIS, CTPOUTD OoJee
CJIO’KHBIE TPa(UKHN HAa OCHOBE TPapUKOB TPUTOHOMETPHUIECKUX (YHKIIHI;
ONHUCHIBATH UX CBOICTBA.

PemiaTh ypasHeHus ¥ HEpABEHCTBA C TIOMOIIIBIO TpaduKa GYHKIIHH

y =sin x

CII, BII, ®O, PK, CP, T

13.

CaoiicTBa GpyHKIMHU Y = tg X U €€
rpadux

NHM

BuIumciisiTh 3HaAYCHUS TPUTOHOMETPHYECKHUX (DYHKIIMH, 38 JaHHBIX
(bopMynaMH; CTPOMTH IO TOYKaM IpaMKi TPUTOHOMETPHUYESCKUX
(hyHKIMIA; ONMMCBIBATH CBOWCTBA (DYHKIMIT HA OCHOBaHUU MX
rpadu4ecKoro npeaCcTaBICHHS; peliaTh YpaBHEHHs U HEPABEHCTBA C
nomouibto rpaduka GpyHkuun y = tgx

CTI, BII, ®O, PK, T

14.

OO6paTHble TPUTOHOMETPUUECKUE
GhyHKIHHA

NHM

Pacno3naBaTh 00paTHbIe TPUrOHOMETpHYEeCKHe (PYHKIIMH, UX CBOWCTBA,
CTPOMTH rpaduKy.

Burunciisits 3Ha4eHUs1 0OpAaTHBIX TPUTOHOMETPUUECKUX (QyHKIMiT 1
npeodpa3oBbIBATH NPOCTEHIINE BEIPAXKEHUS, COIEPIKaIie 0OpaTHbIC
TPUTOHOMETpHUIECKHE (PYHKIINY;

CII, BII, @0, PK, CP

15.

Ypok 0000IIeHNS U CHCTEMAaTH3alu|
3HAHUN

YOC3

BbIYHCASITH 3HAUCHUS] TPUTOHOMETPHYECKHX (DYHKUMH, 38 JaHHBIX
(bopMynamMu; cOCTABIATH TaOIUIbl 3HAYCHHH TPUTOHOMETPUYECKUX
¢yHkuuit. CTPOMTH 10 TOYKaM rpadMKu TPUTOHOMETPHYECKUX (yHKIHIA.
OnuceIBaTh CBOICTBa TPUTOHOMETPUYECKUX (DYHKIIMI HA OCHOBaHUH HX
rpaduyeckoro npejcrapieHus. PacnosnaBarp BuibI
TpuroHomerpuueckux GyHkuuii. CTpouTh Gojiee ciaoXHbIe rpaduKy Ha
OCHOBE rpa(h)MKOB TPUTOHOMETPUYECKUX (YHKIMI; OMUCHIBATH UX
CBOWCTBA.

CII, BII, ®O, PK, CP

16.

KonTtpomnsHas pabora Ne 1.
«Tpuronomerpuyeckre GyHKIAN

K3y

JleMOHCTPUPOBATH TEOPETHUECKUE M ITPAKTHYECKHE 3HAHHS 10 TEME
«Tpuronomerprueckue GyHKIAN.
NPUMEHSITH 3HaHUSI U YMEHUs 110 TeMe « T puroHoMeTpudeckie hyHKIUN.

KP

IIpousBoaHas u eé reomeTpuyeckmii cmbic (14 1)

17.

IIpousBonnas

NHM

18.

IIpousBonHas

3HM

HmeTs npeacrapjieHHe O MOHATHH TPOU3BOIHON (DYHKIINH,
DopMyJIUPOBATH OTIpEICTICHUE MPOU3BOIHON (DYHKIINH, HCIOJIBL30BATH
OIIPEEJICHUE TIPOU3BOAHOM U1l HAXOXKIEHUS IIPOU3BOAHOM IPOCTEUIINX
(hyHKIMH, HAXOAUTH MTHOBEHHYIO CKOPOCTH IBUKECHHUS TOUKH

CTI, BII, ®0, PK

CII, BIL, ®O, PK, CP




HMeTs npeacTaB/ieHHe O OHATHH: NPOU3BOOHAS CTHENeHU, KOPHSL.
BoiBoauTh ¢opMy1y Npon3BOIHON CTENEHU, KOPHS.

19. IIponsBoaHas creneHHOM QyHKIIH NHM Hcnosb3oBaTh GopMymy A HAXOXKISHHUS IPOU3BOTHON CTETICHH U CI1, BII, ©0O, PK
KOPHSI; WIJIIOCTPHPOBATD N3yUCHHBIC MTOJ0KEHHS HA CAMOCTOSATEIHHO
10700paHHBIX KOHKPETHBIX MpUMepax
BuiBoauTH OPMYJIBI TPOU3BOAHON CTETIEHH, KOPHSI.
BbI4mcyisiTh IPOU3BOJIHYIO CTENIEHHON (YHKIINHU, KOPHS U
20. IIpousBoaHas cTeneHHOM QyHKIMH 3HM y = (kx + b)P CII, BII, ®0, PK, CP
OOBSACHATH U3YYCHHBIE TIOJIOKEHUS HA CAaMOCTOSTENBHO T000paHHbIX
KOHKPETHBIX IPUMEpPax
3anucbIBaTh GOPMYIIBI IPOU3BOJHON CYMMBI, pAa3HOCTH, TPOM3BEICHUS,
21. [Ipasuna quddepeHnrpoBaHUL MHM YaCTHOTO; IPOU3BOIHBIC OCHOBHBIX JIEMEHTAPHBIX (hYHKIIUN CII, BII, ®0O, PK
Hcnonp3oBaTh npasuia 1udGepeHIIPOBAHNS IS BEIYUCICHHUS
MPOM3BOIHBIE CYMMBI, Pa3HOCTH, IIPOU3BEICHHS, YACTHOTO; ITPOU3BOIHBIC
22 HpaBMna L[I/I(l)(bepeHHI/IpOBaHHH 3HM OCHOBHBIX BJICMGHTapHBIX q)y}[](]_[pﬁ/'] C TH, BH, CDO, PK,
BbIBOIUTSH M 3aNIHCBIBATH (DOPMYJIIBI TPOM3BOAHBIX JIEMEHTAPHBIX
(hyHKIHH, cTI0XHON QYHKINH 1 00paTHOH (YYHKINH; ITpaBHIIa
muddepeHnnpoBanus.
23. HponsBozusre HEKOTOPBIX VHM BL?';I;lcpnﬂTbrr)[pommnHme AJIEMEHTAPHBIX QYHKIMI. CII, BII, ©0O, PK
JJIEMEHTAPHBIX QyHKIMI
3anuchbIBaTh U BBIBOJUTH (HOPMYJIBI TPOM3BOAHBIX JJIEMEHTAPHBIX
(hyHKIMHA, cI10KHON QyHKIMHU 1 00paTHO#M (QyHKIMH; ITpaBuIIa
o4, IIpousBonHsie HEKOTOPBIX 3HM JuddepeHIUPOBaHUL 5 CIL BII, ®O, PK, CP
3JIEMEHTAPHBIX (QyHKIMH IIpumensite GOpMyIIBI TPOM3BOAHBIX MIEMEHTAPHBIX (pyHKIMIT 1 TIpaBuiIa T ’
mudpepeHIpoBaHUS )YHKITHIHA
OcynecTBJIATH MONCK HECKOJIBKUX CIIOCOO0B peIIeHHs
25. E;gx;:g;:sgmn CMpICT NHM 3anuceIBaTH GOpMYIy YpaBHEHHUS KacaTeldbHOH, anroput™ e€ Harmucanus; | CII, BII, ®O, PK, CP
TCOMETpHUCCKIT CMbICH Hcnonb3oBars TEOMETPHIECKIH CMBICI NPOH3BO/IHOM J11s BHIBOJA
26. HPOH3BOHOM 3HM ypaBHEHHS KacaTeIbHOMH. CII, BII, @O, PK, T
" CocTaBaaTh ypaBHEHHE KacaTeIbHOH K TpaduKy GYHKIUHN 110 AITOPUTMY
27, r €OMETPHYECKHI CMBICIT 3HM Y TIPU JIOTIOJTHUTENBHBIX YCIOBUSIX CII, BII, ©O, PK, CP
MPOU3BOJTHOM
DopMyaupoBaTh OIpeeieH e pon3BogHoi GyHkiKu. Ucnosb3oBaTh
onpeieNIeHrne MPOU3BOHOM JJIs1 HAXO0XKJIEHUS POU3BOIHOM MPOCTEUIINX
(GyHKIHH.
28. Pewienue 3a1au vyOC3 BbiBoaUTH (OPMYITBI TPON3BOAHBIX 3JIEMEHTAPHBIX (DYHKITHH, CIIOKHON CI1, BII, ®0, CP

¢byHKIMN 1 00paTHON (YHKINH.
Hcnoab3oBats npaBuna nuddepennmpoBanus pynkimii. Haxoaurb
MTFHOBEHHYIO CKOPOCTb JBIKEHUS TOUKU. MemoIb30BaTh reOMeTpUIeCKUil




29.

Ypok 0000IIeHHS U CHCTEMAaTH3aluU
3HAaHUUN

YOC3

CMBICJI IPOU3BOJIHOM U1 8b1600a YPABHEHUSI KaCATEIHHOM.
Hcnosib30BaTh MOTyYCHHBIC 3HAHUA U1 ONTUCAHMS M aHAIIN3a PEaTbHBIX
3aBUCUMOCTEHN

CII, BII, ®0, PK

30.

KonrponbsHas padora Ne 2.
"IIpousBonHas U €€ reoMeTpUIECKUil
cmbicn”

K3y

ﬂeMOHCTpI/lpOBaTb YMeEnue 0606HICHI/IH U CUCTEMAaTH3aluy 3HaHUM 110
OCHOBHBIM T€MaM pazaeciia «HpOI/I?;BOHHaH nee FEOMeTpI/I‘{eCKI/Iﬁ CMBICID).
Baagerb HaBBIKAMH KOHTPOJISI U OUCHKHU CBOCH AEATEILHOCTU

K3y

IIpumene

HHe NPOU3BOAHON K ucciaenoBaHuI0 pyHkuuu (15 v)

31.

Bospacranme u yoriBaHHe HyHKIUN

NHM

®opMyIHPOBATH U MPUMEHSATH TEOPEMY O JIOCTATOYHOM YCJIOBHH
BO3pacTaHusl PyHKINH,

HaxoauTh HHTEpBaJbl BO3pAacTaHHs M YObIBaHUS ()DYHKIMH, 3aJaHHBIX B
BHUJIC MHOTOWICHA OJHOM NEePEeMEHHOIA;

CII, BII, YO

32.

Bospacranme u yobiBaHue HyHKIUN

3HM

DopMyJIHPOBATH U NPUMEHATH TEOPEMY O IOCTATOYHOM YCIIOBUH
BO3pacTaHus QyHKIHY,

YMeThb cTPOUTH dCKU3 rpaduka HeMPEPHIBHOW (QYHKIMH, ONIPENCICHHOM
Ha OTpe3Ke; HAXOAMTD UHTECPBAIIBI BO3pACTaHUs U yObIBaHMS KOMOMHALIUH
3JIEMEHTApHBIX QyHKIMiT

CII, BII, ©0, YO, PK, CP

33.

OKcTpeMyMbl (PyHKITHH

NHM

@DopMyIHPOBATH ONIPECIICHHs SKCTPEMYMa, MaKCUMyMa 1 MUHIMYMa
(hyHKIIMK B TOYKE, CTALIMOHAPHON TOYKH, KPUTHIECKON TOUKH,
HE0OX0/IMMOE U I0OCTATOYHOE YCIIOBHE 3KCTpeMyMa (DYHKIHH.
Jloxa3bIBaTh TEOPEMY O JOCTATOYHOM YCIIOBHH 3KCTpEMyMa.

Haxoauth cranyoHapHbie TOUKK (GYHKINY, 33/IaHHOM BU/Ie MHOTOYJICHA
0JTHOH epeMeHHO; HAXOAMTH TOUKH SKCTPeMyMa PYHKINH

CII, BII, ©O

34.

OKCTpeMyMbl (QyHKIIUH

3HM

@ opMyIHPOBATH ONIPEIEICHHS IKCTpeMyMa (DYHKIIUH B TOUKE,
CTAIMOHAPHOW TOYKH, KpDUTUYECKON TOUKH, HEOOXOANMOE U T0CTAaTOYHOE
yCIIOBHE dKCTpeMyMa (DyHKIUH

BbIuucisiTh cTalioHapHBIE TOYKH U TOYKH SKCTpeMyMa (QYHKIINN

35.

OKCTpeMyMbl (QyHKIUH

3HM

3JIEMEHTapHOM (YHKIIMH CJIOXKHOTO apryMeHTa; paboTaTh 1O 3alaHHOMY
ITOPUTMY; CTPOUTD 3CKU3 Tpaduka QyHKINH, eciu 3a/1aH OTPE30K,
3Ha4YeHHs (PYHKIMHU B KOHI[AX 3TOTO OTpe3Ka M 3HAaK MPOM3BOIHON B HEKO-
TOPBIX TOYKAX (QYHKIMH

CII, BIL, ®0, VO, PK, T

CTI, BII, ®0, VO, PK, CP

36.

IIpumenenue Npou3BOAHON JJIst
nocTpoeHus rpaduka GyHKIIH

NHM

DopMyJIUPOBATH OOIIYIO CXeMY HCCIe0BaHNs (QYHKIUY, IPUMEHATH
METOJ ITOCTPOCHNA TpadiKa YeTHOH (HEUETHO) (HyHKINY;
IIpoBoauTh MoIHOE Hccae0BaHUe QYHKIINY U CTPOUTH e€ rpaduk

CII, BII, ©0, YO, PK

37.

IIpumeHenue mpou3BOIHOM JIst
HoCcTpoeHus rpaduka QyHKINH

3HM

®opmMyIHpPOBaTH OOIIYIO CXEMY HCCIIEOBaHNS (QYHKIINHU, TPUMEHSITh
METO/]I IIOCTPOCHUS IrpaduKa YeTHO! (HeueTHOW) QyHKImY;
IIpoBoauTH MOJIHOE MCC/IEA0BAHNE QYHKIUHU U CTPOUTH €€ TpaduK

CII1, BII, ©0, YO, PK, CP




IIpumenenune npou3BOAHON JJIs

DopMyIHpPOBATH OOIIYI0 CXeMy HCCIIeJOBaHUs PYHKIIMN, IPUMEHSITH
METO]T TOCTPOCHUS Tpadrka YeTHON (HEeUETHOM) HyHKITHH;

38. C3YH N CII, BII, ©0, YO, PK, CP
MOCTPOCHNUS Tpaduka HyHKIHH IIpoBoauTh MoIHOE UccaeT0BaHUE (DYHKIINA U CTPOUTH e€ rpaduk
IIpuMeHATh aNTOPUTM HCCIIEA0BAHUS (DYHKIIMH HA MOHOTOHHOCTH,
Han6oMbee i HAMMCHBILICE ITOPUTM ONpe/ieieHNss HauOOJIbLIEro M HAMMEHBIIET0 3HaYCHHs
39. VHM ¢ynkun. Haxonurs Hanboubliee 1 HAUMEHbIIIEe 3HaueHne GpyHKIUI Ha CII, BII, ®0, YO, PK
3Ha4YeHHEe QYHKIINU
MHTEpBase
HawuGombIliee 1 HaUMeHbIIIEE . CII, BII, ®0, YO, PK
40. sHauCHHE yHKIUK C3YH HccirenoBarh B IPOCTEHINNX CIydasx GYHKIMHA HA MOHOTOHHOCTb,
onpeaeJasiTb HANOOIBIINE 1 HANMEHBIINE 3HAUCHUS (QYHKIUH; pelmaTh
TeOMETPUYECKHE 3a/1a41 Ha HaXOXKACHHU HANOOJIBIINX 1 HANMEHBIINX
3HAYCHHH BEIMYHMH;
HauGonbiee u HauMeHbIIIEE MOJIeJIMPOBATH PEAbHBIC CUTYallMH, HCCJIEA0BATH MOCTpOoeHHBIE Mojeny, | CII, BII, ®O, YO, PK, CP
4L. 3HaYCHHE (PYHKINU C3VH HHTEPNPEeTHPOBATSH ITOJIyYCHHBIN pe3yIbTaT
HaxoauTs nHTEpBaIBl MOHOTOHHOCTH (yHKIMHA. HaxoauTs Toukn
sKcTpeMyMa pyHkuun. Jloka3pIBaTh TEOPEMY O TOCTATOYHOM YCIIOBHH
sKcTpeMyMa. Haxoaurh HanGosbIee M HAMMEHBIIEE 3Ha9eHUE QYHKIMHA Ha | (7. BIL. ®O. YO. PK. CP
42. Pemenne 3amau YOC3 MHTEpBaJC. P T
ITo rpacduky nIpon3BOJHON ONpeAesiTh WHTEPBAIBI MOHOTOHHOCTH, TOUKH
SKCTpeMyMa (yHKINH.
Ctpouts rpaduk, MpoBOIs MOJHOE UCCIeA0BaHUEe GYHKINU. Pemarh
(usnueckue, reoMeTpuuecKre, ajaredpanueckue 3a/laui Ha OITUMH3ALHIO.
43. Pelrrene 3a1aq vOC3 MopeaupoBaTh peajbHbIC CUTYaIUH, HCCIAeI0BATh IIOCTPOCHHBIE CIL, BIL @0, YO, PK, CP
MO/IEJI, MHTEePIPeTHPOBATH TIOIYUEHHBIN pe3yIbTar.
KonTtponsHas pabora Ne 3. IMpoBoauTs MccienoBanue GYHKIMH; CTPOUTH €€ rpaduK, pelarTh 3aJauu
44, "[IpumeHeHue MpOU3BOIHOM K K3y Ha ONTUMM3ALUIO KP
uccleToBaHni0 GyHKIHN"
45, AHanm3 KOHTPOJIBHOH pabOoTHI C3YH
IlepBooOpa3nas u unrerpaJ (10 4)
D opMyIHPOBATH OIIpeieIeHUE IEPBOOOPA3HOM,
Jloka3bIiBaTh, 4TO aHHAS (PYHKIHUS SBISIETCS IEPBOOOPA3HOMN /IS APYTOi CII, BII, ©0O, PK, YO, CP
46. [lepBooOpasnas NHM . !
JIaHHOW (DYHKIIMHU; HAXOAUTH T (GYHKIIMK TIepBo0Opa3Hyto, rpaduk
KOTOPOH NMPOXOANT Yepe3 TOUKY, 3aJaHHYI0 KOOpANHATAMU
TIpasiia naxoseHs Hmethb npeacTaBiieHUe O TIOHATHH: NePEOOOPA3HAS. ) CIL, BIL ©O, PK, YO, T
47. NHM HaxomuTh o/1Hy 13 IEpBOOOPA3HBIX JUI CYMMbI (DYHKIUI U TPOU3BEICHUS
HepBOOOPA3HBIX
(hyHKIMK HA YHCIIO.
48. IIpaBuna HaxOXACHUS 3HM BuIBoANTH NpaBmiia OTHICKAHUS IEPBOOOPA3HBIX; PEMIATH 3a/1a4U CII, BII, ®O, PK, YO, CP




MEePBOOOPA3HBIX

(u3mueckoit HanpaBICHHOCTH.

[Inowmaap KpUBOIMHEMHON Tpaneun

HNmMmers npeacraBienye O IUIOMAAM KPUBOJIUHENHON Tpanenuu.

CII, BII, ©0, PK, YO

49, W uHTerpaT NHM BeiBoauts dpopmyny Herorona-JleiiOanIa, BBIYHCAATH TUIOMANb
KPUBOJIMHEHHOHN Tparennm.
50 Thnom@am KpUBOTHEEHHON TpATEHH Uzobpaxkats KpI/IBOJ'II/IHUef/'IHy}O TpPAICIHI0, OTPAHUYCHHYIO TpapuKaMu CIL, BIL, ®O, PK, YO, CP
* | v wmrerpan 3HM AIIEMEHTAPHBIX (QYHKIHUH; MPaBIIFHO 0OPMIATH paboTy, 0TPaKaTh B
MUCBMEHHOU ()OpPME CBOM PEUICHUS
Brrurcienue HHTETPasoB. Mpumensts Gopmyny HeroToHa - JleiiOHUIa TabIuIly TIEepBOOOPa3HBIX U
Briuucnenue miomasei ¢ moMousko MpaBUJIa UHTETPUPOBAHUSI. § CIL BIL ®O. PK. YOP
51. | wunrerpainos. [IpumeHeHUE NHM BoryncasiTe HHTETPAJI OT 3JICMEHTAPHON (PYHKIIUHU MPOCTOTO apryMEHTa > o
MPOU3BOJHON U UHTErpasa K o ¢hopmyse HeroToHa - JIeOHMIIA ¢ TOMOIIBIO TAOJHUITBI IEPBOOOPA3HBIX
PENICHUIO IPAKTUYECKUX 3a]1a4 Y TIPaBIJI UHTETPUPOBAHUS
Buruncisits unTerpai no gopmyne Hetotona - JleliOHuna ¢ momouipo
Brruuciienue miomanei ¢ moMoIuso TaOIHUIIBI TIepBOOOPA3HBIX U MPABIII HHTETPHPOBAHNUS, BBIYHCISTH
50 uHTerpanoB. Ilpumenenue C3VH II0LIAalb KPUBOJIMHENHON Tpaneuuy, OrpaHUYEHHON NPSIMBIMU X = dy X = CII, BII, ®0O, PK, YO, CP
MPOM3BOJHON M HHTETpaia K b, ocbro Ox u rpadukom KBapaTHUHOI (HYHKIUK; OTPAaHUICHHOM
pEIICHHIO MTPAKTUIECKUX 33129 MPAMBIMA
x=a;x=burpapukamu y=f(x) uy = g(x)
Pemats nuddepernnansHoe ypaBHEHHE;
53, Ypok 9606]1[6HI/I$[ H CHCTEMAaTH3aIuN vOC3 BeruncasiTe nyTh, IPOMAEHHBIN TEIOM OT Hayana JBMKEHUS 10 CII, BII, ®0O, PK, YO, CP
3HAHUHA OCTaHOBKH, €CJIM U3BECTHA €T0 CKOPOCTh; BJIaeTh HaBEIKAMU KOHTPOJIS U
OLIEHKH CBOEH JIeATEIbHOCTH.
KonrpostbHas padota Ne 3. JleMOHCTPUPOBATH 3HAHUS O IEPBOOOPA3HON U ONPEICTICHHOM HHTETpalle,
54, " " K3y MOKa3aTh yMEHHUE PelIeHNUs NPUKIIaIHBIX 3a1a4 KP
IlepBooOpa3Has u HHTETpaT .
Biagers HaBbIKAMU KOHTPOJISI M OTICHKH CBOEH JIeSITEIbHOCTH
55. AHanu3 KOHTPOJILHOI pabOThI C3YH
JJieMeHThl KOMOMHATOPUKH M TeOpUHU BeposiTHocTel (12 1)
DopMyJIUPOBATH MPABUJIO TPOU3BENEHUS IS TIOJICUETa YUCIIa
56. IIpaBuiio npousBeaeHus. MHM COEJIMHEHUH ONpeIeICHHOTO BU/IA. CII, BII, ®0, PK, YO, CP
Pa3memnienns ¢ MOBTOpEHUSIMH I[IpuMeHATH IPABHIO IPOU3BECHUS 1T PEIICHUS 3a/1a4 HA HAX0XKICHHE
guciia 00BEKTOB, BAPHAHTOB T KOMOWHAITHIA
57. ITepecranoBku NHM @opMyIHPOBATH OINPECIIEHIE IEPECTAHOBOK U3 N AIEMEHTOB; CIL, BIL, ®0, PK, YO, CP
I[pumensaTs GopMyIy YnCIIa IEPECTAHOBOK U3 N PA3IMYHBIX 3JICMEHTOB
§ HNmernb NpE/CTABIEHNA O PasMEILCHUSX, PUBECTH IPUMEPBI CIL, BIL, ®0, PK, YO, CP
58. Pasmenienus 0e3 moBTOpeHHIA HWHM, 3HM pa3MeLIeHHIH,
YMeTh HCIOJIH30BaTh pa3MENICHUS TSI PEIICHHS 33134
HNmers npeacTaBieHne O COUETAHUSIX,
59, Coucranms 6e3 oBTOpeHHii WHM, 3HM DopMyJIUPOBATH CBOICTBA COquaHI/If/'Iv CII, BII, ©O0, PK, YO, CP
IpumeHsaTH GOPMYITY YKCIIa COUSTAHHMA IS PEIICHUS 3aa4.
60. CoueTa s ¢ MOBTOPSHHAMI VHM HNmeTsh npectaBiieHre 0 COYETaHUsIX ¢ MOBTOpeHUsIMU. IIpuMeHATH CII, BII, ©O0, PK, YO

hopMymy mms pemeHus 3a1a4




KonTpoasHas padora Ne5 o Teme

61. K3y KP
«KombunaToprka
Visyucnus u Pemats 3aaun Ha HAXOXKICHNUE BEPOATHOCTEH COOBITHIA, B TOM YHCIIE C
62. BepostHOCTE COOBITHSI. 3aKperieHIe HOBOTO MPHMCHEHHEM KOMOHHATOPHKH. . CIL, BII, @0, YO, PK, CP
vaTephana IIpuBOAUTH IPHMEPHI IPOTHUBOIIOJIOKHBIX COOBITHH. )
Pewams 33124y Ha IPUMEHEHNE TPEICTABICHUE O TEOMETPHYECKOM
BEPOSITHOCTH.
BbI4uMCJISITH BEPOSTHOCTH CyMMBI JIBYX ITPOU3BOJIBHBIX COOBITHH, IBYX
HECOBMECTHBIX COOBITHH.
} Wzyyenns n Pemarp 3a1aun Ha BBIHCIICHHE BEPOATHOCTH NPOU3BE/ICHHS CIL BIL 0. YO. PK. CP
63. CrnoxeHue BeposTHOCTEI. 3aKperieHue HOBOro HE3aBUCHMBIX COOBITHH. ’ ’ ’ T
Marepuaia [TpeacTaBIsATH MPOLIECCH U SIBICHHS, IMEIOIIIIE BEPOATHOCTHBIN XapakTep.
HaxoauTh M OlleHMBATh BEPOSITHOCTD HACTYIUICHHS COOBITHH B
MPOCTEHIINX MPAKTHIECKUX CUTYAIHAX.
IIpuBOAUTH IPHMEPHI IPOTHUBOIIOJIOKHBIX COOBITHH.
VCIoBHAS BEPOSITHOCTb. Hsysenni n PemaTh 3a1aun Ha HAX0XKJCHUE BEPOSITHOCTEH COOBITHIA, B TOM YHCIIE C CIL, B3, ®0, YO, PK, CP
64. He3aBUCHMOCTD COOBITHIA 3aKpCIICHAC HOBOTO NpUMEHEHNEeM KOMOMHATOPUKY; 3a7a4y Ha IPUMEHEHNE IIPEICTaBICHNAE O
Marepuania TFE€OMETPUUECKON BEPOATHOCTH.
Pemarnb 3aJa41 Ha BBIYUCICHUC BEPOATHOCTb CYMMBI IBYX IIPONU3BOJIbLHBIX
COOBITHH, ABYX HECOBMECTHBIX COOBITHI, BEPOSTHOCTH ITPOU3BEICHUS
W3vyenus u HE3aBUCHMBIX COOBITHH.
65 | BeposrHoCTh TPOM3BEACHHA BaK}];CHJ'IeHI/Ie Hosoro | TIPeCTaBJISATH NPOLECCH! U ABJIEHHS, HMEIOIIUE BEPOATHOCTHBIM CILB3, 0, YO, PK, CP
HE3aBUCHMBIX COOBITHI XapaxTep.
Marepuaia
HaxoanTh M olleHMBATh BEPOSITHOCTD HACTYIUICHHS COOBITHH B
MPOCTEHIINX NPAKTHIECKUX CUTYAIHSX.
O606I.E[CHI/IG M CACTEMAaTH3AIIs CILB3, O, YO, PK, CP
66. 3HAHHH 110 TeMe «IJIEMEHTHI TEOPUH ’
BEPOSITHOCTEI
KontponsHas padora Ne6 KouTpons 3Hanwmii u JleMOHCTPHPOBATH YMeHUe 0000IICHHS U CHCTEMATU3AIIH 3HAHUH 110 KP
67. |«DIeMEHTBI TEOPUH BEPOSITHOCTEN) YMEHHUH TeMe «IIEMEHTBI TEOPHH BEPOATHOCTEI.
Baagerp HaBBIKAMM KOHTPOJISL M OLICHKU CBOEH /€S TEITbHOCTH
KomnekcHblie uncaa (9 v)
Omnpejenenne KOMILIEKCHBIX yncen. | M3ydeHus u BBIMHCIATS YACTOTY CIIYYaiiHOTO COOBITHSL. CILB3, ©O, YO, PK, CP
68. | Cuoxenne u ymHoKeHme SaKpCILICHAC HOBOTO | [TphyBoaMTHL MPUMEDPHI YUCIIOBBIX JAHHBIX, HAXOIUTH CPEIHEE,
KOMIITCKCHBIX HCCT Marepnana pasmax, MOy, TUCIIEPCHIO YHCIIOBBIX TIEPeOOpPOB.
69 gnpeneneHne KOMIUTCKCHBIX SHCCI. HaxoauTh M 0LleHUBATH_OCHOBHBIE XapAKTEPUCTUKHU CITyYalHbBIX CIL,B3, ©0, VO, PK, CP
' K;;:;:;iggﬁﬁg;ﬂme BesnnurH. MccaenoBaThb ciiydaHble BEJIMUUHBI 110 UX
acIIpeeICHUIO
KoMnnekcHo conpsiykeHHbIE YKCa. N3yuenus u pactpen CILB3. ®O. VO. PK. CP
70. Moynib KOMILIEKCHOT'O YHUCTIA. 3aKperuieHHe HOBOTO T T e
Onepanyy BoMUTAHNS U JEICHUS MaTepuaia ®opMyIMPOBATH OINPEACICHUS KOMIUIEKCHOTO YHCTIa,




reOMeTpI/I‘-ICCKaH HUHTCpIIpEeTAllUA

apuQMeTHIeCKuX AEHCTBUI C KOMIIEKCHBIMHU YHCIIaMH,

CILB3, ®0, YO, PK, CP

71. i i1 i 5
KOMILTIEKCHOLO YHCIA JEUCTBUTEIILHOM U MHMMOM YacTel KOMILJIEKCHOTO YHCa,
anreOpanveckoi opMbI 3aITUCH KOMIUICKCHOTO YHCIa, MOJTYJIS
Tpuronomerpirieckas popma KOMILIEKCHOTO YHCIIa M €r0 apryMEHTa, CONPSKEHHBIX CILB3, 0, YO, PK, CP
72. ’
KOMILICKCHOTO 41caa KOMIIIEKCHBIX uHcell. BbINOJHATE apudMeTHyeckne IeHCTBHUA ¢
73 KsanparHoe ypasHenwue ¢ KOMIUICKCHBIMH yuciiaMu. HaxoquTh qeiCTBUTEIBHYIO U MHUMYO CILB3, 0, YO, PK, CP
KOMIICKCHBIM HCH3BCCTHLIM YacTH KOMIUJIEKCHOI'O YHCIIa, MOAYJIb KOMIIJIEKCHOT'O YHCIIa U €0
74. H3B“quH“e6K°pH’I U3 KOMILIEKCHOTO apryMEHT, KOMIUICKCHOE YKCII0, CONPSDKEHHOE TaHHOMY. CILB3, 0, YO, PK, CP
Hncaa. ATCOPANICCKIC ypaBHCHHA DopMyJIMPOBATH ONPEICICHUE TPUTOHOMETPHUECKOM (HOPMBI
3amucH KOMILIeKCHOro uucia. M300pakaTh KOMIUIEKCHBIC YUCIIA Ha
O00011IEHNE U CHCTEMATH3ALIMS o I CILB3. 0. VO. PK. CP
75 3HARI 0 Teme «KOMIIICKCHBIC KOMILIEKCHOM IIJIOCKOCTH. pI/IMeHﬂ:l:b KOl\fl‘[J‘IeKCHHe qucaa as ,B3, ) , PK,
— pelreHus anredOpandecKuX ypaBHEHUH ¢ JeHCTBUTEIbHBIMA
K03(pPHUIIMEHTOM U OTPUIIATEIILHBIM IUCKPUMUHAHTOM.
KoutponbHas padota Ne7 mo teme .
76. ™ P BbINoOaHATH ACHCTBUS ¢ KOMIUICKCHBIMU YHCIaMHU KP
«KoMmIaekcHbIe duciay
Pemenne TekcToBbIxX 3a1a4 (10 )
Obobwenue, OnuceIBaTh C MOMOINBI0 QYHKIIUI pa3InIHbIC PeaabHBIC 3aBHCUMOCTH CILB3. $0. VO. PK. CP
77 O L p— cnereMaTnsalms u MEXK/1y BEIUYMHAMH;, PEelIaTh MPUKIAJHBIC 33]a4K, B TOM YHCIIE 7 » YO, PK,
' P COBCPIICHCTBOBAHHC COLMATBHO-3KOHOMHYECKOTO U (DU3NUECKOro XapakTepa, Ha HauOOJbIINE U
SHaHMH HaUMEHBIINE 3HAYECHU
O060061eHME,
CHCTEMAaTH3aIus U CII,B3, ©®0, VO, PK, CP
78. TexcToBbBIE 331241 COBEDIICHCTBOBAHNC
3HaH31?1 MoneJupoBaTh PeajbHBIC CUTYAIMU Ha S3bIKE aareOpbl, COCTABISATH
0GoGueHme YpaBHEHHSI M HEPABCHCTBA 110 YCIIOBHIO 3a/1a41; HCCIEN0BATH
’ MOCTPOEHHBIE MOJIENN C CIIOIh30BAaHUEM aIlapara aareopbl
79 TekcToBbIE 321211 CHCTEMAaTH3aIus U P P P CII,B3, ©®0, VO, PK, CP
) COBEPIICHCTBOBAHUE
3HAHMI
O000611EeHHE,
Biaaers MOHATHEM CTEIICHHU C PAIIMOHATBHBIM [TOKA3aTeIeM, BBINOJIHSITH
N CHCTEMATH3AIUSA 1
80 Pemenne TecTOBEIX 3amaHuii ¢ COBCPIICHCTBOBAHIC TOXKIECTBEHHBIC MTPe0Opa30BaHUs M HAXOAUTh X 3HAYCHHUS; BBHINOJHATH CILB3, ®0, YO, PK, CP
' BEIOOPOM OTBETA 3HaHII?H71 TOXKIECTBEHHEIC MTPe0Opa30BaHus ¢ KOPHIMHU H HAXOIUTh UX 3HAYCHUE;
onpeneasTh OHITHS, IPUBOIUTD JOKa3aTeIbCTBA; PelIaTh CHCTEMBI
OGobmene ypaBHEHHI, COJIEPIKAIIUX OJHO WIIH J[BA ypaBHEHHS (JIOrapu()MUUECKUX,
’ UPPALUOHATIBHBIX, TPUTOHOMETPHUYECKHX ); PeliaTh HEPABEHCTBA C OTHOM
. CHCTEMATHU3aLHS 1
81 Pemenne TecToBBIX 3a1aHui ¢ COBEPICHCTROBAHHE MepeMeH; YMEIOT HaXOJUTh MPOM3BOAHYIO QyHKIMH; HaxoauTh MHOkecTBo | CILB3, @O, YO, PK, CP
’ BEIOOPOM OTBETA N 3HAYCHUH PYHKIIMH, HAXOAUTh 00JIaCTh OMPEICICHUS CIOKHON (PYHKITUH;
3HAHUI ’ ;
HCIOJIb30BATh YETHOCTh W HEYCTHOCTH (DYHKIIMH; peliaTh U MPOBOAUTH
Obobmene, HCCIICOBAHKE PELICHUS CHCTEMBI, COAEPIKAIICH YPaBHEHHUS Pa3HOTO BU/IA;
. elmaTh TEKCTOBBIE 3a]a4M HA HAXOXKIEHHUE HAMOOIBIIETO (HANMEHBIIIETO
Pemenne 3amanuii ¢ 9YUCIOBBIM CHCTEMAaTH3aIus U p A . N ( ) CII,B3, ®0, VO, PK, CP
82. 3HAUEHUS BETMUUHBI C IPUMEHEHHUEM TIPOU3BOTHOM.
OTBETOM COBEPIIICHCTBOBAHHE

3HAHUHA




Pemenne 3amanuii ¢ YMCIOBBIM

O000menue,
CHCTEMATH3AIUSI 1

CILB3, ©0, YO, PK, CP

83.
OTBETOM COBEPIIICHCTBOBAHHE
3HAHUH
O06001menne,
84 IIpo6eMHBIC TECTOBBIC 3a7aHUS C cUCTeMaTu3alusi U CILB3, ®0, YO, PK, CP
" | TIOJHBIM OTBETOM COBEPILECHCTBOBAHHE
3HaHUU
O000611eHME,
85 IIpoGeMHBIC TECTOBBIC 3aJaHUSA C cucTeMaTu3alusi u CILB3, ®0, YO, PK, CP
" | TIOJNHBIM OTBETOM COBEPILECHCTBOBAHHE
N Bnaners MOHATHEM CTEIICHU C PAIIMOHATBHBIM [TOKA3aTeICM, BBIMOJIHITH
TOXKIECCTBCHHBIC MPEOOPa30BaHUS M HAXOAUTh UX 3HAYCHUS; BHIMOJHATH
0O06o0061IeHHE, 6 ’
TOXJIECTBEHHBIE IPe0Opa30BaHUsI C KOPHSAMHU U HAXOJAUTh UX 3HAYCHUE,
[IpoGeMHBIE TECTOBBIC 3aTaHUS C CHCTEMaTH3allusI 1 A peobp p A > CIL,B3, ®0, YO, PK, CP
86. onpenesTh OHITHS, IPUBOIUTD JOKA3aTeIbCTRA; PpeliaTh CHCTEMbI
TIOJTHBIM OTBETOM COBEPIIICHCTBOBAHIE N
N aBHEHUH, COACPIKAIIHUX OTHO WIIH JIBA ypaBHEHUS (JIOTapU(PMHUICCKHX,
3HAHUI
HppaIMOHATBHBIX, TPUTOHOMETPHUECKUX); PelIaTh HEPAaBEHCTBA C OTHOM
87. | Jwmarnoctmueckas pabota ppall - P P ); P P A JKP
IepeMeH; YMEIOT HaXOIUTh MPOU3BOAHYO (DYHKINH; HAXOAUTh MHOKECTBO
88. | Jmarmoctmueckas pabota 2 ) . ] JKP
OGotmerme 3HAYCHUH (YHKIINHN;, HAXOAUTh 00JIaCTh OTIPEICIICHUS CIOXKHOM ()yHKITIH;
CI/ICTeLI\I/-IIaTI/IBE;LII/Iﬂ . HCMOJIb30BAaTh YSTHOCTh U HEYETHOCTH (PYHKIINH; PeliaTh U MPOBOAUTH CILB3. ®O. YO. PK. CP
. elICHUE 3aJaHuH HCCIIeIOBAHNE PEUICHUS CHCTEMBI, COAepIKaIlIe ypaBHEHHUs pa3HOTO BU/IA;
89 P Aammit B9 COBEPIIICHCTBOBAHIE o ’ S
pL pelaTh TEKCTOBBIC 3a/1a4d Ha HAXOXKJCHUE HAUOOJIbIICT0 (HAMMEHBIIIETO)
3HAHUII "
3HAYCHUS BEJIMYHMHBI C TPUMECHEHUEM IPOU3BOTHOM.
O060061IeHME,
N CHUCTEMAaTH3aIHs | CILB3, ©0, YO, PK, CP
90. Pewenne 3anannii EI'D 1 T ’ Y
COBEPILIEHCTBOBAHKE
3HAHUHU
O060061IeHME,
N CHUCTEMAaTH3aIHs | CILB3, ©0, YO, PK, CP
91. Pemenne 3agaunii EI'D 1 T ’ T
COBEPILIEHCTBOBAHHE
3HaHUH
O0o0061m1EeHHE,
CHCTeMATH3AIMS 1 Baajaers MOHATHEM CTENIEHH C PAIMOHATIBHBIM MIOKA3aTENIeM, BbINOJIHSITH CILB3. ®O. VO. PK. CP
92. | Pemenwue 3amanuit EI'D COBEPIICHCTROBAHKE TOXKIECTBEHHBIC MTPeoOpa30BaHUs M HAXOAUTh X 3HAYCHHUS; BHINOJHATH T ’ Y
— TOXKIECTBEHHEIC MTPe0Opa30BaHus ¢ KOPHIMHU H HAXOIUTh UX 3HAYCHUE;
OGobuwene onpeneasTh OHITHS, IPUBOIUTD JOKA3aTEIbCTBA; PelIaTh CHCTEMBI
CI/ICTeMaTI/IBE;III/ISI u YpaBHCHHH, COJICPIKAIIUX OJTHO WU JIBa YPaBHEHUS (JIOTApUPMIUECKUX, CILB3. ®O. YO. PK. CP
93. | Pemenne 3aganuii EID COBEPIICHCTBOBAHHE MppalMOHAIBHBIX, TPUTOHOMETPHYECKHX); PeliaTh HEPaBEHCTBA C OJTHOM 7 T
SHAH IepeMeH; YMEIOT HaXOIUTh IMPOU3BOIHYIO (DYHKINH; HAXOAUTH MHOKECTBO
OGobmenme 3HaYeHHUH (QYHKIIUN; HAXOAMTh 00JIaCTh ONIPEeIeHHUS CIOKHON (PYHKITUH;
CI/ICTeMaTI/BE;HI/IS[ " HCNOJIb30BAaTh YCTHOCTh W HEYCTHOCTH (DYHKIIMH; peliaTh U MPOBOAUTH CILB3. 0. VO. PK. CP
94, Pemenue 3agannii EI'D copepmencTEopanne | 1CCIEAOBAHHE PELICHNS CHCTEMBI, cojieprkallei ypaBHeHHUs! Pa3HOTO BUJIA; T ’ T
3H3Hﬁﬁ pelaTh TEKCTOBBIE 3a/1a4l Ha HAXOXKICHNWE HanOOIbIIero (HAMMEHBIIETO)
3HAYCHUS BEJIMYHMHBI C IPUMEHEHUEM [IPOU3BOIHOM.
) Obobmente, P P CILB3, 0, YO, PK, CP
95. | Pemenwue 3aganuii EI'D

CHUCTEMAaTHU3alMsa U




COBEPIIIEHCTBOBAHNE
3HAHUH

96.

Pemrenne 3amannii EI'D

O0o00611EHHE,
CHCTEMaTH3aIlHsI 1
COBEPILEHCTBOBAHUE
3HAaHUN

97.

Pemenne 3aganuii EI'D

O600611eHue,
CUCTEMATH3ALHS U
COBEPIIEHCTBOBAHHUE
3HAHUI

98.

Pemenne 3aganuii EI'D

O600611eHue,
CHCTEMATHU3ALUS U
COBEPIIICHCTBOBAHHE
3HAHUHA

99.

Pemenne 3amannii EI'D

O0o00611EHHE,
CHCTEMAaTH3aLUs 1
COBEPIIICHCTBOBAHHE
3HAHMI

100.

Pemenne 3amanunii EI'D

O0o00611EHHE,
CHCTEMATH3alHs U
COBEpIICHCTBOBAHUE
3HAHUH

101.

Pemenne 3agaunii EI'D

O6o01IeHME,
CUCTEMATHU3aIlusg U
COBEPIIEHCTBOBAHHUE
3HAHUI

102.

Pemenne 3agaunii EI'D

O060061IeHME,
CHCTEMATH3ALUS U
COBEPIIICHCTBOBAHHE
3HAHUH

CIL,B3, ©0, YO, PK, CP

CILB3, ©0, YO, PK, CP

CILB3, ©0, YO, PK, CP

CIL,B3, ©0O, VO, PK, CP

CIL,B3, ©0, VO, PK, CP

CIL,B3, ©0, YO, PK, CP

CIL,B3, ©0, YO, PK, CP

7. IOYPOYHO-TEMATHUYECKHUM IIJIAH MOJIYJISA «TEOMETPHSI»

10 kaacc

Tema ypoka

Tun
ypoka

DJeMEeHTHI COIep KaHus

Bun konTpons,
TpebGoBaHUs K YPOBHIO ITOJATOTOBKH yYaIIUXCS CaMOCTOSATENTFHON
paboTsI

Beenenue (5 yacoB)




3HAKOMCTBO C COJep)KaHHEM Kypca

CTEpPEOMETPHH, HEKOTOPBIMHA
reomerpudeckuMu Tenamu. CBsi3p Kypca
IIpeamer crepeomeTpun AKCHOMBI o
NHM | crepeomerpun c MIPaKTU4YECKOU CILBII
CTEPEOMETPUH .
JeATENBHOCTRI0 moael. Tpu akcCHOMBI O
B3aUMHOM PacrmoIoKeHNH TOYeK,
IPSIMBIX U INIOCKOCTEH B IPOCTPaHCTBE @
M CHICICTBIA M3 aKCHOM CTCPEOMCTDHIL. OPMY.JIMPOBATh OCHOBHBIC aKCHOMBI CTEPEOMETPHH!
Hekoropsle cnencTBus U3 akCUOM 3I/IM’ IIpuMeHeHHEe HM3Yy4YEHHBIX TEOPEM IIpU aKCHOMBI O B3aMMHOM PACIOJIOMCHHI TOHCK, NMPAMBIX YO, CI1, BIL, PK, T
pelieHmH 33134 Y IIJIOCKOCTEH B MMPOCTPAHCTBE; OIIPEAEICHIE IIpeIMeTa
CTEPEOMETPHUH; OCHOBHBIE IIPOCTPAHCTBEHHBIE (DUTYPBHI.
OtpaboTKka  HaBBIKOB  HPUMEHEHHUS
Pemenne 3ana4 Ha MpUMEHEHHE aKCHOM . | Jloka3piBaTh cinencTBus M3 akcuoM. Pemarh 3amaun
N 3UM aKCHOM CTEpPEOMETPUU M WX CIEJICTBUI N ®O, CII,BII, PK
CTEPEOMETPUH U UX CIICACTBUMN Ha NPUMEHEHHEe aKCUOM U CIEJCTBUI U3 aKCHOM
IIPY pEeIIeHUH 3a1a4
Pewmene sa1ad Ha CHEHHE AKCHO OtpaboTKka  HABBIKOB  IPUMEHEHHS
HICHU 4 Ha IPUMEHEHH HOM .
A P . 3UM, aKCHOM CTE€pPEOMETPUM H UX CIEACTBUU YO, CILBIL, PK, T
CTEpEOMETPUH U UX CIICACTBUMN
IIPU PELICHUH 33139
O06o0maromuii ypox 1mo TeMe « AKCHOMBI [IpoBepka 3HaHMI aKCHOM CTEPEOMETPUN CIL BII
CTEPEOMETPUH U UX CIEICTBUS YOC3 |[u wux cinencTBud, HaBBIKOB  HUX PK’ CP,
MIPUMEHEHHUS TIPU PeIIeHUH 3aa4 ’
I'naga L. [Tapa/uieibHOCTH NPSIMBIX U IVIOCKOCTEd 18 yacoB)
DopMyIHpPOBATH U 00BbSACHATH TIOHSTHS
MapajuleNIbHBIX ~ TPSIMBIX,  OTPE3KOB,  JIiyded B
MPOCTPAHCTBE. dopmyaupoBaTh oTpeieTIeHUs
MapajuIeJIbHBIX TMPSIMBIX, CKPELIMBAIOIIUXCS HPSMBIX.
Pabora nHan ommoOkamu CP. Ilonstus P p » CKpeltt H-I p
®opMyIUpOBaTL U [0Ka3bIBaTh  JIEeMMy O
MapajieNbHBIX ~ TPSAMBIX,  OTPE3KOB, .
[TapannensHble TPSAMBIE B TPOCTPAHCTBE. . MEPEeCceUeHNH IUIOCKOCTH IMapajuIeIbHBIMH TPSMBIMH,
N VNHM | snyueli B npocTpaHcTBe. B3aumuoe CILBII
[TapannensHOCTh TPEX MPSIMBIX. TEOpeMy O MapauIeNbHBIX MNPSAMBIX, TEOPEMYy O Tpex
pacroJiokeHHe TPSAMBIX B TIPOCTPAHCTBE.
nmapayieNbHBIX NpAMBIX. Pacmo3HaBaTh B3anMHOE
Teopema 0 mapanaeabHBIX TPSIMbIX
MOJIOXKEHWE TPAMBIX B peajbHbIX (¢opmax (Ha
OKPYKaIOIMINX IpeaMeTax, CTEPEOMETPHUIECKUX
MoJesiX 1 T.4.). Pemare 3amaun Ha J10Ka3aTeIbCTBO,
BBIYHCIICHHE ¥ TOCTPOCHHE
Bo3moxxHble cltydau B3auMHOro | PacmosHaBare  BO3MOXHBIE  Cllydyal  B3aHUMHOIO
pacmoioKeHHs. MPsIMOMl M IUIOCKOCTH B | PACHOIOMKEHHUS MPSAMOU U INIOCKOCTH B IPOCTPAHCTBE B
MPOCTPAHCTBE. [Monstne | peansHbIX (opmax (Ha OKpYXKAIOIMIMX TpeaMeTax,
. HNapajjIeIbHOCTH MPSAMONM U IUIOCKOCTH. | CTEPEOMETPHUECKUX MOJENAX u T.1.).
[TapannensHOCTH NPSMON U MIOCKOCTU NHM P P . p D 8 ﬂ) YO, CIL, BII
IIpusnak mnapamnensHOCTH mpsiMOM U | PopMyJIMPOBAThH oIpeJieNIeHNe HOPAMOI,
IUIOCKOCTH.  PemeHme  3agad  Ha | mapayuledbHON  IUTOCKOCTH.  DoOpMyaupoBaTh U

[IPUMEHEHHE INPU3HAKa Napajule]IbHOCTU
IPSIMOH U TIOCKOCTH

JAOKA3bIBATH INPH3HAK MAPAUIEIBHOCTH IPIMOU H
IIOCKOCTH). OpPMYJIUPOBaTh ONpEICICHHEe YIiia




Pemenne 3agau mo teme

OtpaboTKa HABBIKOB PEIICHUS 3a7ad Ha

MEXAYy mnpsMbiMi. DOpMYyJIHpPOBaTH ONpeelieHue
YIJIOB C COOTBETCTBEHHO MAPaJUICIbHBIMUA CTOPOHAMH.

o 3UM .
8. «[TapannenbHOCTh NPAMBIX, IPIMON U ’ | IpUMEHEeHNe TEOPHH O MapauIeNbHOCTH | JIOKa3bBaTh TEOPEMBI, BBIPAKAIOIIME WX CBOMCTBA. YO, CI1, BIL, PK, T
TUIOCKOCTH. » HOPSAMOH U IIIOCKOCTH Pemiarp 3amaun  Ha IOKa3aTeIbCTBO, BBIYMCICHHE U
MOCTPOCHHE
DopMyIHPOBATH TEOPEMY O MApPAJUIENBHBIX MPSAMBIX;
Cucremaru3zanus TEOpUH 0 | JeMMy O MEepeceuyeHUH IUIOCKOCTH MapajlleIbHBIMU
Perwetie 32121 110 TeMe MapajjIeIbHOCTH MPSIMBIX, MNOPAMOM U | IPAMBIMU: TEOpeMy O TpeX MapajyIeNbHBIX NPSAMBIX;
. miockocTy. IIpoBepka HaBBIKOB peLIeHUs | BOSMOXKHBIE  CIyd4ad  B3aUMHOIO ACTIONOXKEHUS
9. «IapanienbHOCTh NPAMBIX, IPSIMOU U YOC3 POBEp P . Y p . @O, CII, BII, CP
IOCKOCTHLY 3aJjad  Ha [PUMEHEHHE TEOpHHM O | IpsAMOM M IUIOCKOCTH B IIPOCTPAHCTBE; MPU3HAK
’ MapajyIeIbHOCTH  MPSIMBIX, MNPSAMOM U | MapaieIbHOCTH MPSIMOM U MIIOCKOCTH, MPUMEHATh UX
IIOCKOCTH IpU peIIeHuu 3aj1ad Pemars 3amaun Ha
JIOKa3aTeNnbCTBO, BEIYUCIEHHE U TOCTPOCHHE
Pabora nman ommbOkamu CP. Ilomsrue | @opMyaupoBaTh ompeaeeHHe CKPCIIMBAIOIINXCS
cKpelmuBaromuxcss npaAMbelX. IlpusHak | npsmbix. @OpMYJIHPOBATh H J0KA3BIBATh TEOPEMBI,
VHM CKpEIUBAIOIIUXCS MPsAMBIX. TeopeMa O | BeIpaKaroliue ux MpPU3HAKH u CBOWCTBA.
10. CkpeluuBarouecs npsMble 3I/IM’ TOM, YTO uYepe3 Kaxaylo u3 [JByX | PacmosnaBarb B3auMHOE IMOJIO)KEHHE TPSAMBIX B CII, BII,
CKPEIIMBAIONINXCS TPSAMBIX TPOXOIUT | pealbHBIX (opMax (Ha OKPYKAIOIIUX IPeaMeTax,
IIOCKOCTD, napajulesibHasi ~ JApYTod | CTepeOMETpHIECKHUX MOZETIX H T.X.). Pemars 3amaun
IPSIMOM, ¥ IPUTOM TOJIBKO OJIHA Ha JI0Ka3aTeJIbCTBO, BEIUMCICHUE U MTOCTPOCHHE
. ®opMyIHPOBATH  ONpEAEICHUE TIa  MeX
IlonaTys coHanpaBiIeHHBIX Ty4Yei. YTIbl pMyHp pea M o4
MEKIY  CKPEIMBAIOIIMMACS  TTpSMBIMI npsMbIMH._ POpMYJIMPOBaTh ONpeAeieHHe YIJIOB C
YIuIBI ¢ COHaNpPaBICHHBIMU CTOPOHAMH. HNHM, Y Crp P " | COOTBETCTBEHHO napajuleJIbHbBIMU CTOPOHAMH.
11. Teopema 00 yriax ¢ coHampaBlIeHHBIMU . VO, CII, BII, PK, CP
Yron Mexly NpsIMbIMU 31UM Joxa3pIBaTh TEOPEMBbI, BBIPAKAIOIINE HX CBOMCTBA.
CTOpPOHAMH. Pemienne  3amau = Ha
Pemiatp 3amaum Ha TOCTPOCHHE, OKA3aTENbCTBO MU
HaXO0JKICHHE YTIIOB MEXy MPSIMBIMH
BBIUHCIICHHE.
Pemerie 3aa1 110 Tenme «B3anMmoe Cucrematu3arys TEOpHUH o | Pacio3HaBaTh B3auMHOE TIOJIOKCHHE TIPSMBIX B
CKPELIMBAIOIINXCA MPAMBIX U 7ax | peanbHBIX (opMax (Ha OKPYXaOUUX IpeaMeTax
12. pacrnojokeHue npsMeIX B mpoctpanctee. | YOC3 pert IH p T p (bop ( Py HI pea ’ @O, CII, BII, PK
VIO MEKIY ABYMS IPSMBIMI Mexay npsMbIMH. [IpoBepka HaBBIKOB | CTEpPEOMETPHYECKUX MOJEISAX U T.1.) POpMyInpoBaTh
Y By P pelenys 3aJa4 0o TeMe OIpeNieNIeHUE yriaa MEXTY HIPSAMBIMH.
Pewienue 3anau o reme Cucremartuzauusi TEOpUU n. 1-9. | ®opmympoBath OIpeneseHne YIJIOB c
13. «TapanienbHOCTh NPSMBIX U YOC3 [ OrpaboTka HaBBIKOB pEIICHUS 3a7ay MO | COOTBETCTBEHHO napajieJbHbIMH CTOPOHAMH. CII, BII, CP
IIOCKOCTE» TeMe Jloka3bIBaThb TEOPEMBI, BBIPAXKAIOLIME HX CBOWCTBA.
YMmerwr JIeMOHCTPHPOBATH 3HAHUE MO}ICJTHpOBaTL YCJIOBHUE 3a/Ja9X 1 TIOMOIIBIO YEPTEIKA
OCHOBHBIX HOHS[TI/Iﬁ, NPUMEHATDH nim PUCYHKa, NMPpOBOAUTH JOIIOJTHUTCIIbHBIC
K()HTpO_]‘[[,]-[aﬂ paﬁOTa Ne 1 [IOJIyY€HHBIE 3HAHUSA I  PELICHUS IOCTPOCHHUA B XOJ€ PCHICHUA. BL]Z[CJ'IS[T])_H& YEPTEIKE
N OCHOBHBIX M  KadeCTBEHHBIX 3aJ1ad, KoH(uUrypauuu, HeoOXOAUMBIE Ul  [POBEJECHHS
14. «AKCHOMBI CTEPEOMETPHHU. K3y 6 . KP
HapaJ'IJ'IeJ'[bHOCTI) HpﬂMOf/'I 1 ITOCKOCTI KOHTPOJHPOBATL INPOLECC U Pe3yJbTaT OOOCHOBaHHUHA JIOTHYCCKHUX maroB peuICHuA.
yueOHOl MaTeMaTudecKoi nearensHocty | IHTEPNPeTHPOBAaTh  MOJYYCHHBIH  pe3yabTraT U

COIIOCTABJIATL €ro € yCJIOBHUEM 3adavuu. Pematp 3aJa4un
Ha MOCTPOCHHUE, TO0KA3aTCJIbCTBO U BHIYUCJIICHUC.




Bzaumnoe pacIoyioKeHne JIBYX
Tapamnembasie miockocrs, TIpH3HAK mwiockoctel. IloHsATHME napayieabHBIX
15. HApAICAbHOCTH JBYX HHO(.)KOCTCIZ WHM | miockocreit. Jloxa3aTenbCTBO IpH3HAKA CII, BIT
napasieNbHOCTH JABYX IIOCKOCTEH PacnosHaBaTh BapHaHTBl B3aMMHOTO PACIIOJIOKEHUS
JIBYX IUIOCKOCTEW; (POPMYJIMPOBATH OINpPEACICHUS
CaoilicTBa mapaienbHbIX IUIOCKOCTEH. | mapalenbHBIX IUIOCKOCTeH. PacmosHaBaTh B3anMHOE
Teopema 0 CylI€CTBOBaHHUH U | IOJOKEHUE IUIOCKOCTeH B peanbHbIXx (opmax (Ha
. . MHM €IMHCTBEHHOCTHU IIJIOCKOCTH KPYXK HUX IpeaMeTax T METPHUYECKUX
16. CaolicTBa napasuieabHbIX TIOCKOCTEN ’ A N . o | OKPyHaiom peaMetax, CTCpCOMCTpHHCC @O, CI1, BII, PK, T
3UM NapajIeNbHOM [JAHHOM U INPOXOAAIIEH | Mojendx u T.A.) PopMyJupOBaTh U J0KA3BIBATH
4yepe3 NaHHYIO0 TOUKY MPOCTPAHCTBA TEOPEMBI, BBIpAXKAIOUIME WX TMpPHU3HAK U CBOMCTBA.
Pemare, 3amauu Ha MOCTPOEHME, BBIUHCICHUS H
JI0Ka3aTeNnbCTBO.
[MapannensHOCTE TIOCKOCTEH. CBoticTBa| 3MM, | OTpaboTKa HABBIKOB pEIICHHS 3amad Io
17. . @O, CI1, BII, PK, CP
NapaJuIeIbHBIX IIOCKOCTEN C3VH | teme
Pabora wmwam omwmOkamu. IloHsaTns VO. CII
WHM, | terpasmpa, ero rpanei, pedep, BepIInH, N
18. Tetpasmp . BII, PK
31UM OOKOBBIX TpaHEH M OCHOBaHH. 3alayd,
CBSI3aHHBIE C TETPAIAPOM ®opMyTUPOBATH ONpENeIcHHE ¢  H300pakaTh
TloHATHS Mapasleenumnena, ero rpaneii, | TeTpasap, —mapamienenunes.  PopmyaupoBarb u
pe6ep’ BEPILNH, ,I[HarOHaJ'Ieﬁ, OOKOBBLIX | AOKa3bIBaTh TECOPEMBI o CBOUCTBax vO. CIl
UHM, | rpaneii n napauienenunena. Pemarb 3agadyd Ha IMOCTPOECHHE >
19. [Mapamrenenunen . . o BII, PK
3UM OCHOBAHUI. CBoiicTBa | C€YCHUHU TETpasipa )54 napajjie/icuIeaa.
napajuIeenuIe/a. 3&,[[3‘11/[, CBSI3aHHBIE C MolleﬂnpOBaTb YCJIOBUE 3a/Ja4r Y TIOMOLIBIO YEPTEI)KaA
NapajuieIenune oM NI PUCYHKa, NnpoBOAUTH JOIIOJTHUTCJIBHBIC
MIOCTPOCHUS B XOf€ perieHus. BolaeasiTb Ha yepTexe
. WHM, Pemenne HPOCTGHU{I/IX 3anad  Ha | gondurypanuy, HEOOXOAUMBIE I  TMPOBEICHUS VO, CII,
20. 3aauy Ha MOCTPOECHUE CEUEHUMN UM MOCTPOEHHE  CEYEHHMH TeTpa’apa U | oGocHOBAHHIA TTOTHYECKHX [IarOB pelIeHusL. BI
Hapajic/ennena HWHuTepnperupoBaTh  IOJNYYEHHBI  pe3ysbTaT H
COTIOCTABJISATh €ro € YCIOBUEM 33/1a4H.
Pemenne 3amay Ha MOCTPOCHUE CEUCHMIA
21, 3amaumn Ha MOCTPOCHUE CEUCHUIN 31UM TeTpadIpa 1 napajuieenune/ia
0606 . N . 6 Pemiath 3a7auu Ha BBIYHCIEHHUE, JOKA3aTENLCTBO W
| | oo e ocs | Hooron . wormpomret paSore | octpoen, oy noayienise s 0 1. | V0, I I, PK,CB
) P . p B > Y PemiaTh 3a2/1auu Ha TIOCTPOEHUE CEUYCHUN TETpadpa u
TI0CKOCTEI HABBIKOB I10 TCME napasienenunena. MoeJupoBaTh YCIOBHE 3a1a4l U
[OMOIIBI0  YepTeXka WM PHUCYHKa, NPOBOAUTH
JIOTIOJIHUTEIbHBIE TOCTPOEHUs] B XOJA€ PpELICHHS.
Konrposibnas padora Ne 2. I . . Beimeasite_Ha depTexe KOHQUTypaluu, He0OX0IUMBbIC
23. «Iapa/IebHOCTh NPSMBIX H K3V POBCPKaA SHAHWH, yMCHHM M HAaBBIKOB | ;g npopenenns 0GOCHOBAaHMI JIOTMUECKHX IIAroB KP
IIOCKOCTEIDy 1o Teme peLICHuUS. HNuTepnpernpoBarts MOJTyYEHHBIN

peE3ybTaT M COIIOCTABIATH €ro C YCJIOBHEM 3aJla4vM.
Pemiatp 3amaun Ha TIOCTPOCHHUE, NOKAa3aTCIbCTBO H




BBIYHUCIICHUC.

I'naga I1. TleprneHMKyJISIpHOCTH MPSIMBIX U UT10cKocTeid (18 yacoB)

[TepnienauKyISIpHBIE IPSIMBIC B

[ToHsTHS IEPIIEHUKYIISPHBIX NPSMBIX B
MIPOCTPAHCTBE, MPSIMOI U INIOCKOCTH.
JlemMa 0 mepneHIUKYIIPHOCTU ABYX
napaJuleNIbHBIX TPSMBIX K TPEThel

@opMyIUPOBATHL OIpPEJEICHHE MEePIeHANKYIIPHBIX
OpsMBIX B MpocTpaHcTBe. DOpMyJHPOBaATH u

24. npocrpasctse. Ilapamnensusie npsmsee, |THM N A0Ka3bIBATh TEOPEMBI, BEIPAKAIOIINE UX IIPU3HAKU U CII, BII,
npsmoi. Teopemsl, B KOTOPBIX o
HNEPHEHUKYIISPHBIE K MITOCKOCTH cBoiicTBa. Pemars 3amauMm  Ha  J0KAa3aTENbCTBO,
YCTaHaBIIMBAETCS CBA3b MEXKIY
BBIUUCIIEHHE U IIOCTPOCHHUE.
HNapaeIbHOCTBIO MPSIMBIX U X
HNEPHEHAUKYISIPHOCTBIO K IIOCKOCTH
Teopema, BBIpa)karomiast npu3HaK | @opMyJIMpPOBaTh ONpeleNeHNe NepIeHIUKYIIPHOCTU
NEPIEHIUKYIAPHOCTH IpsIMOH U | OpsMOH U IIOCKOCTH. DOpMyJIHpPOBAThH u
o5 IIpu3Hak NepneHuKyISIPHOCTH IPSIMON WHM, | nnockoctu. Pemenue 3anay no teme. JA0Ka3bIBaTh TEOPEMBI, BEIPDAKAIOIINE UX NIPU3HAKU U YO, CII,
' U IIOCKOCTH 3UM cBoiictBa. Pemarp 3amayd  Ha  JIOKa3aTeILCTBO, BII, T
BBIUUCIIEHHE U IIOCTPOCHHUE.
Teopema 0 MI0CKOCTH, | POpMYJIMPOBATE W A0KA3BIBATH TEOPEMY O HMPAMOI,
HNEpHEHAUKYISIPHON npsiMoi. Teopema 0 | MEPHNEHIUKYISPHOW IIOCKOCTH, C J0Ka3aTeIbCTBOM.
HOpSAMOH, NEePNEeHANKYISIPHON MIOCKOCTH. | PemaTe 3agaum Ha J0Ka3aTENbCTBO, BBIYUCICHHE H
Pemenne 3anau o teme. noctpoeHue. MogeanpoBaTbk YCIOBHE 33Jaud U
o . HNOMOILBIO  YepTeka MIM PUCYHKA, HPOBOAMUTH
Teopema o npsimoi, nepnesaukysipaond | MHM, Hl P PHCYHKd, poBoA
26. JIOTIOJIHUTEIbHBIC TOCTPOCHUS B XOJA€ PEIICHHS. @O, CII, BBIII, PK
K TUIOCKOCTH 31UM
Bobinensite Ha uepTexe KOHPHUTYpalu, HEOOXOAUMbIE
JUIA TIPOBENCHHS OOOCHOBAaHUH JIOTMYECKHUX IIIaroB
peeHus.
Pewenue 3anau no teme 3aKperuieHne TeOPETHIECKUX 3HAHUH. Pematp 3amaum Ha /JOKa3aTENbCTBO, BBIYUCICHHE H
217. «lepneHAUKyYISIPHOCTD MPSMOH U YOC3 | OrpaboTka HaBBIKOB PELIEHUS 337a4 [0 | TIOCTPOCHUE 110 TEME. MopgeaunpoBars ycnosue (DO, CII, BIL, PK, T
IJIOCKOCTU TeMe 3aJaud U ITOMOLIBIO 4YepTeka WIM  PUCYHKA,
3akperieHHe TEOPETUYECKUX 3HAHUiA. | IPOBOAMTHL JIONOJIHHUTEIBHBIE IIOCTPOEHHS B XOJ€
Peluierne 3axa4 o Teme Ot1paboTKa HABLIKOB PEIIEHUS 3a[ay IO | pelieHus. BpiaeasTs Ha deprexe KOH(UTypauuu
28. «IlepneHAUKyYISIPHOCTD NPSMOH U C3YH P p A P ’ P P ; VYO, CI1, BII, CP

INJIOCKOCTHU

TEM

H€O6XO,Z[I/IMI)IC JIIs MMpOBCACHUA 000CHOBaHMIt

JIOTHYCCKUX IaroB pCuICHus.




Pabora mag ommOkamu CP. Ilomsrus

DopMyJIHPOBATDH ONPE/CICHHs] PACCTOSIHUAS OT TOYKH

NEPIEHAUKYIAPA,  NPOBEIEHHOTO M3
JI0 TUIOCKOCTH, MEXIy MapalljeIbHBIMHU IUIOCKOCTSIMH,
TOYKA K IUIOCKOCTH, M OCHOBAaHHS o
29 PaccrosgHaie oT TOYKH JO IITOCKOCTH. UHM, MepreH Ky spa HAKTIOHHOI MCXKIY CKPCIIMBAIOIIUMUCS TIPSIMBIMH, MCKAY TIPAMOHN CIL BII
9 . [ kv
' . U TTapaIeIbHON eif MI0cKOCThI0. OOBACHATH MOHATHSA ’
Teopema o Tpex meprieH UKy IApax 3UM TIPOBEJIEHHON U3 TOUKH K TUIOCKOCTH, H p
. HNepHIeHAUKYIApa, MPOBEAEHHOIO0 U3  TOYKH K
OCHOBaHMS  HAKJIIOHHOM,  NPOEKLUU .
. IUIOCKOCTH, OCHOBaHMS NMEPHEHIUKYISIpa, HAKIOHHOM,
HaKJIOHHON Ha IUIOCKOCTb, PacCTOSHUS N
MPOBEACHHON U3 TOYKM K IUIOCKOCTH, M OCHOBaHUS
OT TOYKM A0 IIOCKOCTH. CBA3b MEXIY . .
. . HaKJIOHHOM, NPOEKIHMHM HAKJIOHHOW Ha IIJIOCKOCTb,
HaKJIOHHOI], ee IIpOeKIen u
paccTosiHUSA OTTOYKU JO MJIOCKOCTH; CBSI3b MEXAY
HNEePHEHAUKYIISIPOM. IIpumenenue N .
30 Pemenue 3anau no teme «Teopema o 3UM | w3ydenHoii Teopun npu pemenny sagau ;?KHOHHOHa €€ HNPOCKIMCH W MEPUECHINKYIAPOM. | DO, CII, BII, PK, CP
. OpPMYJIMPOBAThE U JOKa3bIBATh TEOPEMY O TpPeEX
TpeX MePICHANKYIIPax» TeopeMa O Tpex MepHEHANKYIAPAX H pMYyJIHp A T pemy p
. MEepPHEeHANKYIpax u oOpaTHyto eil. Pemars 3agaun Ha
obpatHast el Teopema. IIpuMeHeHue
o MOCTPOECHHE, 10KA3aTENbCTBO U BEIYUCIICHHE.
U3y4EHHOU TEOpUH IIPH PEHICHUU 3a/1a4
DopMyIHPOBATH ONPEEIICHUE yIia MEXIY NPIMOH U
VHM Pa6ora mag ommbOkamu CP. IloHsTus IJI0CKOCThI0. Pacno3HaBaTs, popMyInpoBaTh
31. Yroa Mexay nNpsMOi U IIIOCKOCTBIO BI/IM’ MIPOEKINH (GUTYPHI HA THIOCKOCTD, YITIa  |OmpeelicHHE M H300pakaTh YToJI MEXKIY IPSAMOU 1 CII, BII
MEXIy OPAMOH U MIIOCKOCTBIO INIOCKOCTBI0. Pemare 3a1aun Ha NOCTPOEHHE,
JIOKa3aTeNbCTBO U BBIYHCIICHHE.
Pewienue 3a1au Ha MpUMEHEHUE CIL BII
32. TEOpEeMBI O TpeX MEePIEeHIUKYIIIpax, 3UM | 3akperieHue TEOPEMbI O TPEX Pematsp 3a7aun Ha IOCTPOEHUE, JOKA3aTEIBCTBO U PI’< T >
Ha YTOJI MEXKLY IPAMOIl M IUIOCKOCTBIO NepIEH/MKYIAPaX 1 06paTHOi eii BbIuUCIeHHE. MoaeupoBaTh yCIOBUE 3a1a4l U )
. |[TOMOIIBIO YepTeXka WIH PUCYHKA, IPOBOAUTH
Pemenne 3a21a4 Ha IpUMEHCHHE 1EOPEMBL, TOWITI YTHla MLy HpAMOH OHOHHI/ITCHBI:ILIG MoCT (E)elesI B ;(o I:—:' CIICHUS CII, BII
33. TEOPEMBI O TPEX MEPHEHIUKYJIAPAX, VOC3 | 1 nnockocTeio npu penenny 3a1au I]; s Tencepxombnr aﬂ HE e K P
Ha YroJl MEsKILy IPSIMON 1 IIIOCKOCTBIO CoBeplIEeHCTBOBAaHUE HABBIKOB PELICHUS A p6 Mrypatm, A >
o o JUI IpOBEAEHHUS] 000CHOBAHMM JIOTHYECKUX I1arOB
PelueHne 33124 Ha IPUMEHEHHE 3agau. [IpoBepka 3HaHUH, yMEHUN U
HaBBIKOB T10 TEME PCILICHHA. CIL, BII,
34. TEOPEMBI O TpeX MEePIEeHINKYIIIpax, C3YH PK. CP
Ha YTOJI MeXIY IPAMON M MIIOCKOCTHIO ’
Ilonatust aByrpaHHoro yria u ero |@opMy/JHpOBATh ONpENENeHUE YyIila MEXIY
JWHEHHOTO yIaa, TPaayCHOM MepHI |IUIOCKOCTSIMH, ABYTPAHHOTO yIJia U JIMHEHHOrO yIiia,
. NHM BYTPAHHOIO TJIa. 0Ka3aTeIbCTBO |rpaJyCHOI Mephl ABYrpaHHOro yria. MogeaupoBaThb
35. JIByrpaHHBIi yro o[ ABYIP y A . paiy PRI ZIBYTP yr aeamp YO, CII, BII
3UM TOr0, YTO BCE JIMHCHHBIC  YIJIbI |yCIIOBHE 3ala4d M IOMOIIBIO YepTeKa WM PHCYHKA,
ABYIPaHHOI'O YyIJla paBHBI JPYr JAPYry. (MPOBOAMTDb JOIOJIHHUTEIILHBIC IOCTPOCHUS B XO4€
3ajauu o TeMe peuienust. BoigeasiTe Ha yepreke KOHUTypanuy,
®dopmHpOBaHUE KOHCTPYKTHUBHOTO |HE0OXOJIUMBIE AJIsi MPOBEAESHUSI 000CHOBAaHHH
UM HaBBIKA HAXOXKICHHA yIja MEXKIY |JOTHYECKHUX IaroB pemeHus. FIHTepnpeTupoBaTh
36. JByrpaHHbIi yrosu C3VIjI wIockocTsiMU. OTpabOTKa ONpeeIeHUs |TIOydeHHBIH pe3yabTaT U COMOCTABIATE ero ¢ ycioBueM | @O, CII, BII, PK, CP
JIBYTPaHHOTO yTiia 3amaud. PemaTh 3a1aun Ha mocTpoeHwue,
JTOKA3aTeNbCTBO U BBIYUCICHHE
IMonaTHst yrma MexIy IDIOCKOCTSAMH, |DOpMYIHPOBATH ONpEe/IeHIE NePIeHINKYIAPHBIX
ITPH3HAK HepHeHIHKYIAPHOCTH TBYX VHM MIEPIEH JUKYIIAPHBIX IJIOCKOCTEN. |m1ockocTeil. POpMYJINPOBaTh U A0Ka3bIBATh
37. mfocxocmﬁp yp Y 3I/IM’ Teopema, BBIpaKaroLlast IIPU3HAK [TEOpPEMBI, BBIpaXKarolue X NPU3HAKU U CBOMCTBA. CII, BIT

NEePHEeHANKYISIPHOCTH JABYX IUIOCKOCTEH.
IIpuMeHeHHe W3Y4YEHHOW TeopuM NpHU

MO)JeJIPIpOBaTb YCJI0BUE 3a/1a4U U TIOMOUIBIO YCPTECIKA
WJIN PUCYHKA, MPOBOAUTH NJONOJTHUTCIIbHBIC




peIIeHNH 3a1a4

MIOCTPOCHHUSA B XOJI¢ pelIeHus. BIAeJasiTh Ha yepTexe
KOH(pHUTYypaIiu, HeoOXOUMBIE JUIS TPOBEICHUS
000CHOBaHHH JIOTHIECKUX IIaTOB penieHus. PemaTs
3aJjaui Ha IOCTPOCHHUE, TOKA3aTEIbCTBO U BBIYHCIICHUS.

[lonstue npsMoyroibHoro | Pacno3naBarb, (opmy/upoBaTh ONpencieHUE U
napaJuleIe e s1a. CpoiicTBa | H300paxaTh  NPSMOYTOJIbHBIH  NapajuieICTHUIe.
MHM IIPSAAMOYTOIBHOTO napajienenunena. | @opmMyJaupoBaTb M A0Ka3bIBaATh  TEOPEMBL O YO, CII, BII,
38. IIpsiMoyronbHBIN Napanienenunes BI/IM’ Pemenue 3agau no teme cBoiicTBax mapajulenenunena. Pemiars 3amauu Ha
BBIUUCIICHHE JIMHEHHBIX BEJTUYUH.
HNuTepnpernpoBaTh  NOJIYYEHHBIH  pe3ynbTaT U
COTIOCTABJISITh €r0 C YCIOBUEM 3aJauu
Pemenue 3agau mno reme . Pemiate 3amaun Ha BBIYMCIEHHE, AO0KA3aTENIBCTBO U
39. «IepneHAUKYIAPHOCTD IPAMBIX U 31UM 3aKperIeHHe CBOHCTB NMPAMOYTOILHOTO IIOCTPOCHHUS, UCIIOJb3Ysl MOIYUYCHHBIE 3HAHUS 110 TEME. YO, CII BII, PK, T
TIOCKOCTE» MApAILICIICIMIICAA FCPes PEIICHHC 3AMAT | poryary, sanaun Ha MIOCTPOEHHE CEYCHUH TeTpasapa u
. . napauienenuiesna. MoaeaupoBaTh yCIOBHE 331a49d U
O06o06maronuii ypox 1mo teme IToaroroBka x KOHTPOIbHO pa60vTe. MOMOIBIO  HepTeka MIM PHCYHKA, MPOBOJUTD
40. «Hepl‘IeH,I[IiI'KYIIHpHOCTL MPSIMBIX U YOC3 | Cucremaruzauus 3HaHUN, YMEHUH U JIONIONHHUTENbHEE [IOCTPOEHUS. B  XOJ€  PelICHHS. CI1, BII, PK, CP
ILIOCKOCTCHY HABBIKOB II0 TEMC BoIaeasiTb_Ha 4epTeke KOHQUIYpaluH, HeOOX0JUMBIE
JUIL TIPOBEICHUS OOOCHOBAHMH JIOTHYECKMX IIaroB
Kontpoasnas padora Ne 3. MpoBepka sHarii, yMeHmii 1 HABEKO pELICHHS. Hurepnpernposarh THOJIy4eHHBIH
41. «llepneHANKYISAPHOCTD NPSAMBIX U K3y 10 TeMe ’ pe3yJbTaT U COMOCTAaBIATh €r0 C YCJIOBHEM 3a/ayu. KP
LTOCKOCTEIN Pemate 3amaum Ha IOCTPOCHHE, OKA3aTENbCTBO U
BBIUHCIICHHE.
I'nasa II1. Muororpannuku (11 gyacos)
[loHaTHssT  MHOTOTPaHHHMKAa U €ro
aNeMeHTOB (TpaHeil, BepmuH, pedep,
JIMaroHajei), BBITYKIOrO ¥ HEBBITYKJIOW | PopMyJaupoBaTh  ONpefeeHne U  TIPUBOJTUTH
MHororpaHHuka. CyMMa MIOCKHX YTIJIOB | IPUMEPHI MHOT'OT'PaHHHKOB. DopMyTUPOBATH
42, Tomsiie MHororpassuia. Mpusma VHM | BPITIYKJIOTO MHOTOTpaHHHKA U Ka)XJIOH | ompeneneHne U u300pakarsp npusmy. Pemare 3agaun CIL, BIL YO,
ero BepumHe. [loHATHS TpPU3MBI KU ee | HA BBIYHCIICHHE TUTOIIA T TIOBEPXHOCTH.
aneMeHTOB (pebep, BepuMH, TrpaHel, | Pacmo3HaBaTh  MHOTOTpaHHMKM, Ha  depTexax,
OOKOBBIX TPaHEH M OCHOBAaHHM, BBICOTHI), | MOIEJIIX M B peaJibHOM Mupe. MopaeaupoBaTh
OpsAMOM WM HAKIOHHOM  NPU3MBL, | YCIOBUE 3aa4d M MOMOIIBIO UEPTEXKa WIH PHUCYHKa,
MpaBWIBHOM NpHU3MEL. Permenue 3amay NPOBOANTL [ONOJIHUTENIbHBIE IOCTPOCHUS B XOJE
IousTust IUIOILAH MOBEPXHOCTH | pellleHHs. Bplaensitb__Ha yeprexe KoHQUryparuu,
MIPU3MBI, [JIOLAN 60oKOBOl | HEOOXOAMMBIE NIl MPOBEeACHHUS  OOOCHOBaHWH
43, IIpuzma. Ilnomaas NOBEPXHOCTH MHM, TOBEPXHOCTH IPU3MBL. ®opmyia | JTOTHYECKUX [IaroB pelueHus. IIpumeHaTH CI1, BIL, PK,
TIpH3MBI 3UM IUIOIIAIY TIOBEPXHOCTH TPSIMOM IPHU3MBI. | M3yYEHHbIE CBOMCTBA TI€OMETpUYECKUX (QUIyp H
Pemenue 3amau (bopMyIT Ui peIIeHns] TEOMETPUIECKHX 3a/1ad U 33139
N C TIPaKTHYECKUM COJIePKaHHEM.
UM ®dopmyra momaay 60KoOBOH
44, IIpusma. Haknonnas npusma > | IOBEPXHOCTH HAKJIIOHHOH MPU3MBI. VYO, CI1, BII, PK, CP

Pemenue 3amau




Pemenne 3amau o teme «Ilimomans

CucreMaTtu3anus 3HaHUH, YMEHUH U

45, YOC3 @O0, CI1, BII, CP
MOBEPXHOCTH MPU3MBD)» HaBBIKOB 110 TeMe «IIpn3mar
Pabota Hag ommbkamu CP. ITonsaTus
MMpaMUAbL U ee 31eMeHToB (pebep,
BEpIINH, TpaHeil, DOOKOBBIX 'paHei 1
46. Tpanuna. TpaBHIbHAS MHPAMHZA WHM, | ocHOBaHus, BBICOTBI), IIOWIAAH OOKOBOK |MOPMYJIHPOBATH ONpPEACICHHE U H300pakKaTh CII, BII,
31UM IIOBEPXHOCTH U IOJTHOU IMOBEPXHOCTHU MUIpaMUIY, IPaBIWIBHYIO IAPAMHULY, YCCUSHHYIO PK, T
nupamunel. TeopeMa o momanu nupaMuny. Pemate 3a1aun Ha BBIYMCICHNE TUIOIAAN
60KOBOI TTOBEPXHOCTH MPABUIBHOM MOBEPXHOCTH PA3IMYHBIX MHOTOTPAHHHUKOB.
MPaMHIBL PacnosHaBaTh MHOTOIpaHHHKH, HA YEPTEXKAX, MOJEIAX
o . |1 B peasibHOM Mupe. MoaeJIMpoBaTh YCIOBUE 3a7a4l U CI1, BIT
Pewenue 3anau no teme «IlpaBunbHas 31UM, | CucreMaru3auus 3HaHUU O MPaBUIIbHOMN P pe. AtoneIup Y A D
47, MOMOIIBIO YepTeXka WIH PUCYHKA, IPOBOAUTH PK, CP
MUPAMHUIA» C3VH | nupamuie yepe3 pelieHue 3anad
JIOTIONTHUTEIbHbIE TOCTPOCHUS B XO/I€ PEIICHUS.
IToHsATUS yceyeHHOH nHpaMuabl KM ee |BbIaeasiTh Ha uepTexe KOHGUTypaIuH, HEOOXOAUMBIE
3JIEMEHTOB (6oxOBBIX rpaHei, |11 IpoBeeHHss 000CHOBAHMM JIOTHYECKUX 1IAr0B
OCHOBaHWH,  BBICOTHI).  [IpaBmibHas |pemieHus. IIpEMEHsITL n3ydyeHHbIE CBOMCTBA
CcucHHas mupaMuia M ee amodema. [FEOMETPUUECKUX QUTYp U HOPMYI Il PELICHHS
Yceuennas nupamuaa. [Inomanp MHM, y PaMuiL ¢ P (uryp u dopwy. P CII, BII,
48. N JlokazaTenbCTBO TOTO, 4YTO OOKOBBIC |T€OMETPHYECKHUX 3a1ad U 3a7a9 C MPAKTHIECKUM
[IOBEPXHOCTU YCEUCHHON MTUPAMMU/IbI 31UM N PK
TpaHM  yCEYEHHOH  MupaMuabpl  — |COACPIKAHHECM
Tpaneuuu. [Tnomans 00KOBOI
MOBEPXHOCTH YCEUEHHON MHpaMHJBL.
Pemenue 3anau
DopMyTUPOBATH ONIPECICHHE | IPUBOAUTH NPUMEPHI
M3YyYEHHBIX MHOTOTpaHHUKOB. M300paxkaTh_ux.
49 Pewmerie 3a1a4 110 Teme «[THpaMuLay vOC3 Cucremarusarus 3H21HI/IIZ, yMeHI/Iﬁ u Pemiare 3a1ayn Ha BEIUUCIIEHUE IIOIIAANA IIOBEPXHOCTHU CH’ BH’
' A pamua HaBBIKOB 110 TeMe «IIupamunar 9THX MHOIOIpaHHHMKOB. Pacnmo3naBaTh JaHHBIE PK, T
MHOTOIPaHHMKH, Ha 9epTexkax, MOACISX U B PeaJbHOM
Mupe. MoaeanpoBaTh yClIOBHE 3a7ja4udl U IOMOIIbIO
CrcTeMatusalys sHaHWil, yMeHuii u |1CPTEka MM PHCYHKA, MPOBOAMTE JIOTIONHHUTELHBIC
2
HaBBIKOB 110 TeMe «ITHpamuar MOCTPOECHHUS B X0JI€ pelleHus. BoiessiTh Ha uepTexe
vOC3 KOHUTrypanuu, HeoOXOAUMBIE IS TIPOBEICHHS CIL BII
50. Pemenune 3aga4d mo reme «HI/IpaMI/IIIa» ’ 000CHOBaHUI TOTMYECKHUX IIATOB pemeHus. ’ ’
C3YH PK, CP

IIpuMeHATH U3yYEHHBIE CBOMCTBA F€OMETPUUECKHUX
¢uryp u GopMyn I pelIeHns TeOMETPHUYECKIX 3a/1a4 U
3aJa4 ¢ IPAKTUIECKUM COICPKAHUEM.




[TonsTue IIPpaBUJIBHOTO MHOTOTI'paHHHKA.

DopMyJIHPOBATH OIPEICICHHE i H300pakKaTh

ITsaT BHJIOB IIPAaBUJIBHBIX |IPaBHJIbHBIE MHOTOTPAHHUKY. Pemare 3a1aun Ha
Cummerpus B mpocTpancTse. [lonsaTre Ypoxk MHOT'OTPaHHHUKOB BBIYMCIICHUE TUIOMAAN IOBEPXHOCTH IIPaBUIIBHBIX
HPaBUJIBHOTO MHOT'OIpaHHUKA. HU3yICHUA MHOTOrpaHHHUKOB. IIpUMEHATH M3y4eHHBIE CBONCTBA CIL. BII
51. OneMeHTBl CUMMETPUU NPaBUIBHBIX HOBOI'O reoMeTpudeckux GpUryp u GOpMyIT T perneHus cf) o ’
MHOI'OTPaHHHUKOB MaTepual T€OMETPUYECKHUX 3aJa4 U 3a1a4 C IPaKTUIECCKUM
a conepxanueM. PacrnosHaBaTh MHOTOIPaHHUKH, Ha
4yepTe’kax, MOAEISIX U B PeaIbHOM MUpE
Pemiarp 3amauM Ha BBIYHCIECHUE, NOKA3aTEIbCTBO U
MOCTPOEHHS, HCIOIb3Yys MOMYyYEHHBIE 3HAHHUS IO TEME.
Pemartp 3a7aun Ha MOCTPOEHUE CEUCHMH TeTpa’apa U
napauenenunena. MoaeanpoBaTh YCIOBHE 3aa4d U
MOMOIIBI0  YepTeka MIM PUCYHKA, MPOBOAMThH
50, KontponbsHnas padora Ne 4 K3y IIpoBepka 3HaHMI, YMEHHH U HABBIKOB JIOTIONTHUTEIbHbIE TIOCTPOCHUSI B XOAE pELICHHS. KP
«MHOTOrpaHHUKI 0 TeMe Boinensite_Ha uepTexe KOHPUTYpaluu, HEOOXOAUMBbIE
JUIL TIPOBEJCHUS OOOCHOBAHWH JIOTMYECKUX LIaroB
pelIeHusI. HNuTepnperupoBars TIOJTy4€HHBIH
pe3ynabTaT U CONOCTABIATH €r0 C YCIOBHUEM 3a/JadH.
Pemarp 3agaum Ha IOCTPOEHHE, JOKA3aTENbCTBO U
BBIUUCIICHHE.
I'naBa IV. BekTopsl B npocTpancTBe (6 4acoB)
IlonaTust BekTOpa B MPOCTPAHCTBE,
HYJCBOI'0 BCKTOpa, MJIMHBI HEHYJEBOI'O
BekTopa. OmnpeneneHus KOJUIMHEAPHBIX,
PaBHBIX BEKTOPOB. /l0Ka3aTenbCTBO TOTO,
4TO OT JIIOOOH TOYKM MOKHO OTJIONKUTH | POPMYJIMPOBATH OTPEACICHUS ¥ HILIIOCTPHPOBATH
53, TIonsTTHe BekTOpa. PABSHCTEO BEKTODOR WHM, | BEeKTOp, DPaBHBIA JaHHOMY, M IIPUTOM | IIOHSTHE BEKTOpA, [UIMHBI BEKTOPA, KOJUIMHEAPHBIX CIL, BIL
31M | Tonbko oauH. Pemenue 3ama4 BEKTOPOB,  KOMIUIAHAPHBIX  BEKTOPOB,  PaBHBIX
IlpaBuna  CIIOKEHHS  BEKTOPOB B | BEKTOPOB.
MPOCTPaHCTBE. 3aKOHBI ClOXeHus. JIBa
crocoba TOCTPOEHUsT Pa3HOCTH JABYX
BEKTOPOB. IIpaBuno CII0>KEHUS
HECKOJBKHX BEKTOPOB B MIPOCTPAHCTBE
CrnoxeHre ¥ BBIUUTAHUE BEKTOPOB. VHM IIpasuno YMHOXKEHHUS BEKTOPA Ha WMCIIO. | p oo OlCPALMH Hajl BEKTOPAMH. TOWCKA TyTH CIL, BIL
54. CyMMa HECKOIBKUX BEKTOPOB. > | CoderaTenbHbIN U pacpeeIUTEIbHbIE ;
31UM pELICHHs U WLIIOCTPALMK PELICHUS 3a1a4 PK, CP
YMHOXKEHUE BEKTOpa Ha YHUCIIO 3aKOHBI YMHOXEHHs. Pemenue 3agau
OmnpeneneHne KOMIIAHAPHBIX BEKTOPOB. | POpMyJaMpoBaTh  ONpefelieHHe  KOMIUIaHAPHBIX
Kommasaprbie Bexropht. [Ipasiio VIHM., ITpu3nak KOMIUTAaHAPHOCTH TpeX | BEKTOPOB; (pOpMYyJIUPOBATH U A0KA3bIBATh IPHU3HAK CIL, BIL,
55. BekTopoB. [IpaBmio mapamtenenunena | KOMIDIAHAPHOCTH Tpex BEKTOPOB; MIPaBUIIO
napaJuiesnenune ia 31UM PK
CJIOKCHMUA TpEX HCKOMIUTAHAPHBIX | MapaUICJICIIUIICAa CIIOKCHUA TPEX HEKOMIIIAHAPHBIX
BeKTOpoB. Pemenne 3agau BEKTOPOB.
56. Pazno)xeHne BeKTopa o TpeM HEKOM- NHM, | Teopema o paznoxeHun BekTopa no tpem | Haxoaursn pazyioKeHUE BEKTOpa o TpeM CII, BP,




IJIaHApPHBIM BEKTOPam 3UM HEKOMIUTAHAPHBIM BeKTOpaMm. PelieHne | HEKOMIUJIaHAPHBIM BEKTOpaM. BBINOJIHATH MPOEKTHI YO
3a/1a4q 1o TeMe 0 TeMaM WCIOJIH30BAHUS BEKTOPHOTO METO/Aa MpHU
pelIeHnH 3a7ad Ha BEIYUCICHHS U IOKa3aTeIbCTBRA.
BeimosiHaTs onepanuu Hax Bekropamu. Haxoaurs
o IIpoBepka qomamHero
. ITonroToBka K KOHTPOIBHOM paboTe. pa3iokeHHEe BEKTOpa II0 TpeM HEKOMIUIAHAPHBIM
O6o06maromuii ypok 1mo teme «BekTopsr . . 3alaHus,
57. YOC3 | Cucremarnzamus 3HAHHH, YMCHAN H BEKTOpaM. BbINOTHATH TPOEKTHI MO TEeMaM
B IIPOCTPAHCTBE CaMOCTOSATEIIFHOE
HaBBIKOB T10 TEMeE UCTIONB30BaHUsI  BEKTOPHOTO METOJa INpHU pPELICHUU elmene 3a7a4
3aJa4u Ha BBIUUCIICHUS U OKa3aTeIbCTBA P
@DopMyIHPOBATH OMpEeIeHUE KOMIIJIaHAPHBIX
BEKTOPOB. BBINOJIHATE onepanuy HaJl BEKTOpaMHU.
.. [IpoBepka 3HaHUM, YMEHUI U HABBIKOB HaxoauTtsb pa3noxeHue BEKTopa o TpeM
58. 3auét «BeKkTophl B IPOCTPAHCTBE» K3y POBED Y A P P P 3y
0 TeMe HEKOMITJTAHAPHBIM BEKTOpaM. BBINOJHATH NPOEKTHI IO
TeMaM HCIOJIb30BaHUsI BEKTOPHOI'O METO/a IpU
peIIeHIH 3a7ad Ha BEIYUCICHIS U JIOKa3aTEeIBCTB
3akaunTeLHOE MOBTOPeHNe Kypca reoMerpun 3a 10 kiiace 5 yaca)
CucreMaruzauus 3HaHUM, YMEHUH U
CI1, BII,
59 IToBTOpEHUE « AKCHOMBI YOC3 | HaBbIKOB o TEME «AKCUOMBI PK
' CTEPEOMETPUN» C3VH | crepeomeTpun»,
@opMyIHpPOBaTh aKCHOMBI  IPOCTPAHCTBA |
CucTeMaThsauys 3HaHWi, yMeHuii 1 | OCHOBHBIC TCOPEMBI, ONPEACIAIONIME B3aUMHOE
ITosropenue. «IlapamnensHocTs npsameix | YOC3 ’ & CII, BIT
60. p . «ap p C3YH’ HaBbIkOB 10 Teme «l[lapammensHocth | PACHOIOXKEHHE — TPAMBIX M IUIOCKOCTEM B I”K ’
1 TLIIOCKOCTE NPAMBIX H TIOCKOCTEI NpOCTPAHCTBE, PACHO3HABATL HA  YEPTEKAX,
CucremaTtu3anusl 3HaHUM, ymenuii u | AOKa3bIBATH HapauIeIEHOCTR n
61. Hostopete. <<Hepne£{ JHIYJIAPHOCTS S(Ijg)scfj]?f HaBblkOB 10 TeMme «l[lapamtenshoctp | UEPTCHIMKYIAPHOCTE — MPAMBIX,  IPAMBIX M CHI’)II? L,
MPSMBIX U INIOCKOCTEI» . i 7
P TPAMBIX U TTIOCKOCTE» IUIOCKOCTEH, JBYX IUIOCKOCTEH B IPOCTPAHCTBE,
62 TMoBTopere. «MHOFOIDAHHIKID VOC3, | Cucremarmsanms 3Hammii, ymenuii u | NPUMEHITL  JAHHBIC TCOPEMBI  IpH  PCIICHIN CII, BII,
) P ' P C3YH | HaBBIKOB 1O TeMe «MHOTOTpaHHUKI CTCPCOMCTPHHCCKIX  3allad  Ha - BLIMHCICHHC M PK
= " " JIOKA3aTeNbCTBO.
3aKII0YUTEIIbHBIN ypOK-0ecea mo Cucrtemartuzanus 3HAaHUN, yMEHHHA U CII, BII,
63. OmnpeneassTs YIIIBl U PAaCCTOSIHUS B MPOCTPAHCTBE,
Kypcy reomerpun 10 xnacc HaBBIKOB 10 OCHOBHBIM TeMa T'€OMETPHUHU PK
= = BBIYMCJIATD, WCIONB3yS TPH3HAKH W TEOPEMEI,
CucreMaTtu3alus 3HaHUN, YMEHUH U N CII, BII,
64. Pemenne 3amau HCTIOJTb30BaTh KOOpAWHATHBIH METOJ B
HaBBIKOB I10 OCHOBHBIM T€Ma T'€OMETPHHU . PK
— — MPOCTPAHCTBE W COOTBETCTBYIOIIMH aITOPUTM U
CucreMaTtu3anus 3HaHUH, YMEHUH U CII, BII,
65. Pemenne 3amau (bopMyIbL.
HABBIKOB 110 OCHOBHBIM TEMa FEOMETPUH. | () PK
= ~ npeAeJsiTh BUABI MHOTOTPaHHHUKOB, (DOPMYyITHPOBATH
66. Pemmenne 3ana4 Cuctematsauus sHaHui, yMeHHit 1 TEOPEMHI, CBsI3aHHBIE c MHOTOTPaHHUKAMH, CIL, BII,
HABBIKOB 110 OCHOBHBIM T€Ma I€OMETPHUU onepupoBaTh (OPMYNAMH TUIOMANEH TOBEPXHOCTH, PK
67. Pemenue 3amau CucremaTusauus 3HaHUH, yMEHUH U NPUMEHSATH STOT MAaTEPHAI IIPH PELIEHUH 3a/1a4. CIL, BII,
HaBBIKOB 110 OCHOBHBIM T€Ma I'€OMETPHUU PK
68 Pemenue 3anau CucreMaTtu3alus 3HaHUN, YMEHUH U
' HaBBIKOB 10 OCHOBHBIM T€Ma '€OMETPHUHU

11 kaacc




Tumn /
o OcHOBHoOE coep:kaHNe N0 TeMaM Buabl u gopmbl
Ne ypoka ¢opma Ilnanupyembie pe3yJibTaThl 00y4eHU s
o ypoKa KOHTPOJIA
IHoBTOpenue kypca reomerpun 10 kiaacca (24)
Ypok MoBTOpEHUs MO TeMe « AKCHOMBI
1 crepeoMeTpun. [lapamienbHOCTS IPSAMBIX U C3VH BII, CII, CP, YO
INIOCKOCTEM»
Ypok nosropenus no teme «llepnennuKkyIspHOCTb
2 P P R P yuIp C3VH BII, CI1, CP, YO
MPSMBIX U INIOCKOCTEI»
Merton koopauHaT B npocTpancrse. /{Bukenns (154)
OO0BbACHATH M HWJIIOCTPUPOBATH MOHATHE IPOCTPAHCTBEHHON
3 Bexkropsl. [IpsmMoyronsHas cucteMa KOOpAWHAT B NHM JIEKapTOBOI CHCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, KOOPAWHAT TOUKH. CIL BIL VO
MIPOCTPAHCTBE 3UM CTpouTh TOUKY 10 3aJaHHBIM €€ KOOpAUHATAM U HAXOAUTh >
KOODJHMHATHI TOUYKH, M300paEHHOH B 3a1aHHOM CHCTEME KOOPANHAT
VHM OOBACHATH U WITIOCTPHPOBATH TIOHATHE KOOPJWHAT BEKTOPa B
4 KoopauHats! BekTopa 3UM JIAaHHOM CUCTEME KOOPJAMHAT; IOHSATUE PAaBHBIX, KOJUIMHEAPHBIX U BII, YO
KOMIUTAHAPHBIX BEKTOPOB. BBIBOAMTH U HCHOJIb30BATH (HOPMYITY
PasIIoKEHN BEKTOPA M0 KOOPMHATHBIM BEKTOPaM 1, J, K. [IpumensTs YO.T_CI
5 KOOpHI/IHaTLI BEKTOpa C3VH npaBuja JIEHCTBUM HaJL BCKTOpaMHu C 3aJaHHBIMHA KOOpAWHATAMMU. BH’ C’P ?
bl
OOBACHATH U HWTIOCTPHUPOBATH TIOHATHE PAANyC-BEKTOpa
6 CBs13b MEX1y KOOPAMHATAMHU BEKTOPOB U NUHM MIPOU3BOJIBLHONM TOYKH MPOCTPAHCTBA; BHIBOAMTH M HCIIOIB30BATH CIL. BIL YO. CP
KOOpJIMHATaMH TOYEK 3UM (hopMyIBI ITIs1 HAX0XKICHUS KOOPAWHAT BEKTOpA IT0 KOOPAHHATAM T T
TOUYEK KOHIIA ¥ HaJaja BEKTopa.
. WHM
7 [IpocTeiimue 3a1a4u B KOOPAUHATAX. 31M BuIBoauTH M MCNIOJIB30BaTH (GopMYIIbI JIsl HaxoxkAeHus koopaunar | CII, BII, VO, CP
CepeMHBI OTPe3Ka, BRIYUCICHNUS JUTMHBI BEKTOpA Yepe3 ero
8 [IpocTeiimue 3a1a4u B KOOPAUHATAX. C3VH KOOP/AMHATHI; PACCTOSIHUSA MEXIY ABYMS TOUKaMHU MPOCTPAHCTBA.
. PemaTp 3a7aun Ha BEIYHCIICHHE, JOKA3aTEIbCTBO M IOCTPOCHHS,
KonrpoabHnas padora Nel IIpocreiimme 3anauu B
9 KOODIHHATAX K3y WCIOJIB3YS IOJyYeHHbIE 3HaHUs 110 TemMe. UHTepnpeTupoBaTh KP
P ' MOJY4YEHHBIH Pe3yNbTaT U CONOCTABIISATh €I0 C YCIOBHEM 3aJa4H.
OO0BSICHATH U WILIIOCTPUPOBATH MOHATHE YIJIa MEXTY BEKTOpaMU U
10-11 VYron mexnay Bektopamu. CkanspHoe UHM pup " Ir o P CIL BIL YO
- CKaJIIPHOTO POU3BEACHHS BEKTOPOB. Mcronp30Bath popmyn
IIPOU3BEICHUE BEKTOPOB 31UM P 8 P PMyTy T T
BBIUUCIICHHSI CKaISIPHOTO TIpou3BeieHNs. BoIBoANTH 1
y C UM HCIO0JIB30BAaTh (DOPMYITy CKaJIIPHOTO NTPOM3BEICHUS BEKTOPOB B
roJ Mexy Bektopamu. CkassipHoe C3VH KOOp/AWHATaX W CBOWCTBA CKAJSIPHOTO IPOM3BeIeHISL. BhIUucasITh CIl, BII, PK, CP
TIPOM3BCACHHUC BEKTOPOB CKaJIpHOE MPOU3BEICHUE BEKTOPOB U YTOJI MEKIY BEKTOPAMH.
. Hcnonb30BaTh CKATSIpHOE POM3BEACHHE BEKTOPOB TIPH PEIIICHIH 33129 Ha
12 Bhraucienue yrios Mexty IpAMBIMH, IPAMOH 1 MHM BBIUHCIICHHE YITIOB MEXITY rlIgDHMLMI/I a TaroKe Mgmnynpnproﬁ u CII, BII, VO, CP
TUIOCKOCTBIO 3UM IOCKOCTEIO e ’ T




Hcnonb3oBaTh (GopMyITy CKIIPHOIO HPOM3BE/ICHHSI BEKTOPOB B

13 [ToBTOpEHUE BOMPOCOB TEOPUH H PEIICHUS 337124 C3YH CII, BII, PK, CP
KOOp/IFHATAX, KOCHHYCa yTiia MEXIY JaHHBIMH BEKTOpaMH 4epe3 uX
KOOPJAWHATHI, KOCHHYCA yTIIa MEXIY IPSAMBIMHU depe3 KOOPAWHATHI HX
[IpumeneHne KOOpIUHATHO-BEKTOpHOTO MeToma k| THM P ’ yeay oLy TIp p P BIL, YO, CI1,
14 . HaAMpPaBJIIOMIMX BEKTOPOB MPHU PELICHUH 3a/1a4.
PELICHHUIO 3a/1a4 HA BBIYKMCIECHUE PACCTOSHUN 31UM PK, CP
PemaTsh 3aaun Ha BRIYUCIICHUE, 10KA3aTEIBCTBO U TOCTPOCHUS,
KonTponbnast padora Ne2
15 K3y WCIOJIB3YS TIOJyueHHbIe 3HaHUs 1o Teme. UHTepnpeTupoBaTh KP
MeTtoa KoOpAUHAT B IPOCTPAHCTBE N
MOJIy4EeHHBIH pe3yNbTaT U CONOCTABIISATh €r0 C YCIOBHEM 3a7auil
Jsuxenus. LlentpanbHas cummetpusi. OceBast O0bsicHATDH M (OPMYJIMPOBATH MMOHATHE JBIKEHUS MPOCTPAHCTBA;
16 cUMMeTpHs. 3epKalibHasi CAMMETPHUSI. HMHM OCHOBHBIE BUJIbI IBIKEHUIL; OIPE/IETICHNS OCEBOM, 3epKAIbHON U CIL, BIL, YO
[TapannenbHblil mepeHoc LEHTPAJIbHOIN CUMMETPUH, TAPAIUIENIHOTO MEPEHOCa; TOHATHUS
Jswxenus. LlentpanbHas cummetpusi. OceBast UM CUMMETPHYHBIX QUTYp B pocTpaHcTBe. CTPOUTH CUMMETPUYHEIC
17 CUMMeETpHUs. 3epKajibHAsi CAMMETPHUSL. C3VH (urypsl. BBINOJIHATH apauIedbHEIA IEpeHOC GUryp. CII, BIIL, YO, CP
[TapannenbHblil nepeHoc
Huaunap. Konyc. Hlap. (164)
18 ITonsTre munuHApa. [nomans TOBEpXHOCTH NHM O0bsicHATH M GOPMYJIMPOBATH TOHATHS LUIUHIPUYECKON CII, BIL, YO, CP, PK
HUIAHIPA. 3UM MOBEPXHOCTH, IIMJIMHAPA U €r0 3IEMEHTOB (0OKOBOH OBEPXHOCTH,
OCHOBaHHUH, 00pa3yIONINX, OCH, BEICOTHI, Paaiyca); CCUCHH
IIIMHPA, Pa3BEPTKH OOKOBOM MOBEPXHOCTH IHIITHHIPA.
TonsTre muwmnApa. [LIOMAIb HOBEPXHOCTH DopMyTHPOBATH OIPEICIICHIE U H300PaKATh IIUTHHID. 3
19 R 31UM Hcnosb3oBath GOpMYIbI 18 BBIYMCIIEHUS IUIONIAH G0KOBOM U CI1, BIL, YO, CP, PK
MIOJTHOM MOBEPXHOCTH IIMIMHIPA IS pelieHus 3a1a4. PacnosHaBaTts
IIUINHP Ha YepTexkax, MOJICISIX U B PEaTbHOM MUDE.
[onstne unnuuapa. [nomwaas NoBepXHOCTH
20 HHHHHHpa” AP ta p C3VH CII, BIL, VO, CP, PK
MHM .
21 ITonsarue xonyca. [1101m1a16 MOBEPXHOCTH KOHYCA. 3UM DopMyTUPOBATH OIPECIICHIE U H300PaKaTh KOHYC, yCCUCHHBIN CIL BIL YO. CP. PK
Y cedeHHbI KOHYC. C3VH KOHYyC. PemaTs 3a1a4n Ha BEIYUCIEHUE TUIOIIA M TOBEPXHOCTH P T
KOHYCa, yCeYEHHOro KoHyca. Pacno3HaBaTh KOHYC, yCEUEHHBIN
22 Tonsmie konyca. ILnomas NOBEPXHOCTH KOHYCA. 31M KOHyC }’1;] yepTexax MO}I}e/J'ISIX H B PEATLHOM MH ey li/l};)/:[enn 0BaTh
YcedeHHbIi KOHYC. C3YH Y p ’ P pe: p
YCIIOBHE 3374l U TIOMOIIBIO YepTeKa MIIM PUCYHKA, IPOBOAUTH
[Tonstue xonyca. ITnomanp moBepxHoctu koHyca. | 3UM
23 . JIOTIONTHUTEIbHBIE TOCTPOCHHS B XO/I€ PEIICHUS.
YcedeHHbIi KOHYC. C3YH
MHM
24 Cdepa u map. YpaBHeHue chepsl. 31UM OO0BSICHATH U WITIOCTPUPOBATH TIOHATHS C(HEephI U I1apa 1 X CII, BII, YO, CP
9TIEMEHTOB (pamyca, amerpa). @opMyanpoBaTh ONPEICICHUS U
B3anmHuoe nosnoxenne cdeps! ¥ IIIOCKOCTH. NHM P & c1pa) pMY-THP pext
25 n3o0paxath chepy u map. @opMyJIMPOBATDH ONPEIEICHNE
KacarespHast II0CKOCTB K cepe. 31UM .
VM TUTOCKOCTH KacaTeNbHOU K cepe. DOPMYIHPOBATH H AI0KA3BIBATH
26 KacarenpHast miockocTs K cdepe. UM TEOPEMBI, BBIPaXKAIOIUE MPU3HAKY U CBOMCTBA MJIOCKOCTH
M KacaTeIbHOH K cdepe.
BbIBOMTE 1 HCTI0/TH30BATH YPABHEHYIC TOBEPXHOCTH, YPABHEHUS CEephI
27 Inomans cheps 3UM ’ ’ CI1, BII, YO, CP
(hopMmyuTy TUIOIIAM TTOBEPXHOCTH Chepbl
C3YH
28 PasHbIe 3a7ja9u Ha MHOTOTPaHHUKH, [WIHHID, NHM Pematsp 3aaun Ha BBIYHCICHHE TUIONIAIN TIOBEPXHOCTH MIIMH/IPA, CII. BIL YO
KOHYC M 11ap 31UM KOHYyCa, yCce4eHHOro konyca. PacmosnaBars Tena BpalieHusi, Ha T




29

PasHbIe 3a7a9m Ha MHOTOTPaHHUKH, IWIHHAD,
KOHYC | IIap

3UM
C3YH

30

Pa3Hble 3ajaun Ha MHOTOTPaHHUKH, LIAIHHID,
KOHYC U LIap

31UM
C3VH

YyepTeKax, MOJIEIIIX U B peajbHOM MUpe. MoaeIupoBaTh yCIOBHE
337241 U IIOMOIIBIO YepTerKa WM PUCYHKA, IPOBOAUTD
JOTIOJTHUTENBHBIE TIOCTPOCHHUS B XOJI€ pelieHus. BolaeasaTh Ha
yepTeske KOHQUTYpAIUH, HEOOXOTUMBIE IS IPOBEICHUS
000CHOBaHMH JIOTMYECKUX MaroB perieHus. [IpuMeHsITh M3yueHHbIe
CBOMCTBA reOMeTpUYECKUX QUTYp U (GOpMYI JJIst peleHus
TeOMETPUYECKHX 3a/]a4 U 3a/1a4 C IPAKTHYECKUM COJIEpIKaHHEM.
HuTepnperupoBaTh MOJy4YeHHBIH pPe3yIbTaT U COMOCTABISTD €TI0 C
YCIIOBHEM 3aJIauH.

CII, BIT, YO, T, PK

CII, BIL, VO, T, PK,
CP

31

Kontponbnast pa6ora Ne3

K3y

Pematsp 3a7auu Ha BeIYKCICHHE, 10KAa3aTE€IbCTBO U IIOCTPOCHUS,
UCTIONB3Ys MOTy4eHHbIE 3HaHUA 110 TeMe. MHTepnpeTHpOBaTh
MOJTYYCHHBIN PE3yIbTaT U COMOCTABILITE €T0 C YCIOBUEM 3a/1au

KP

32-

Pemenne 3aJa4 Ha KOM6I/IH3HI/II/I TCII U
MHOTOIrpaHHUKOB

C3VH

33

Pemenne 3amay Ha KOMOMHAIIMH TEJI U
MHOTOTPaHHUKOB

C3VH

MoaenupoBaTh yCIOBHE 33a4K U TOMOIIBIO Y€PTEKa HIIH PUCYHKA,
MPOBOJUTD JAOTIOJHUTEIBHBIE TOCTPOCHHS B XOAE PEIICHHS.
BoigensiTh Ha YepTeske KOHPUTYpAIIMH, HEOOXOAUMBIE JUIS
MpOBEICHUSI 000CHOBaHMH JIOTHYECKUX IIAr0B PEIICHHS.
IIpuMeHsTH N3ydeHHbIE CBOWCTBA TE€OMETPHIECKUX GUTYD U
(hopMya [UTA peIIeHNSI TEOMETPHUYECKUX 3319 U 3a7a4 ¢
MPaKTUYECKUM cojiepkaHueM. IHTepnpeTupoBaTh M0JTy4eHHBIH
pE3yNbTAT M CONOCTABIIATh €r0 C YCIOBHEM 3a1au

CII, BII, YO, CP, PK

CI1, BII, VO, CP,

O0bembl Tea (214)

34

ITonstue o6bemMa. O6bEM IPSIMOYTOJILHOTO
mapaieseune1a

NHM
31UM

Hmets npeacrasiieHune o MOHATHN 00beMa TeNa, 3HATH (HOPMYJIBI
BBIYUCIICHHSI 00beMa MPSIMOYTOJIEHOTO Mapaiesienuneaa. Y MeTh
MPUMEHSTH (GOPMYIIBI IS PEIICHHs MPOCTEHIINX 3a1au.
DopMyTUPOBATH U 00BICHATH CBOHCTBA 00BEMA.
@opMyJIHPOBATH U I0KA3BIBATH TEOPEMY H CIIEJICTBHE 00 00beMe
MPSIMOYTOJBHOTO Tapaiuienenunena. Padorars no 3ajanHoMy
ITOPUTMY.

CII, BII, YO, CP

35

O0BeM MpsIMOit MPU3MBI, OCHOBAaHHEM KOTOPOM
SIBIISIETCSI IPSIMOYTOJIBHBIN TPEYTOJIbHUK.

NHM
31UM

DopMyTHPOBATH U T0KA3BIBATH POpMYyITy 00BEMa

TeopeMy U ClieICTBHE 00 00beMe MPSAMOYTOIBHOTO
napawienenunena. [IpuMeHATH U3ydeHHbIE HOPMYITBI K PELICHUIO
3a1a4 Ha JI0Ka3aTeNIbCTBO U BHIUUCICHHUE. YMeTh paboTaTh 110
3aJJaHHOMY aJITOPHUTMY, apTYMEHTHPOBATh OTBET WJIN OIIUOKY.

CII, BII, YO, CP

36

O0BeM MPSIMOYTOIBHOTO MapajuIeIenunes1a.
Pewenue 3agau

NHM
31UM

DopMyaupoBaATH GOPMYIEI 00BEMa IIPSIMOYTOIBHOTO
napajulejienuIena u IpsMoi Ipru3Mbl, OCHOBaHUEM KOTOPOI
SBISIETCS. IPSMOYTOJIBHBIN TpeyronbHUK. ONMupasch Ha JaHHBIE
YCIIOBHSA 3a7ja9, HAXOAMTh BO3MOMKHOCTH TIPUMECHEHUS
HeoOxomuMbIX opmyi. Menosib30BaTh GopMyIs! 17151 000CHOBAHUS
JIOKa3aTeNbCTB PacCykAeHU B Xxoze peuieHus. [IpuMeHsaTs
n3y4eHHbIE CBOWCTBA reoMeTpHdIecKuX Guryp u Gopmys ams
pelleHys TeOMEeTPUUYECKUX 3a4a4 U 3a7a4 C IPaKTUYECKUM
conepxanueM. IHTepnpeTnpoBaTh NOIy4EHHBIH pe3yabTaT U
COTIOCTABJISTh €70 C YCIOBUEM 3a/1a4H.

CII, BII, YO, CP

37

O0beM MPSIMO TIPU3MBI

NHM

DopmyaupoBaTh GOPMYJIIBI 00HEMOB TIPU3MBI U MPSMOYTOIHLHOTO

CII, BII, YO, CP




3UM

napautenenumnena. Onupasich Ha JaHHbBIE YCIOBHS 331a4H,
HaXO0JMTh BO3MOKHOCTH PUMEHEHUSI HEOOXOAUMBIX (hOPMYII.
Hcnonb3oBaTh GOpMyYIIEl 111 000CHOBAHHS JOKA3aTEIbCTB
paccyxaeHuil B xoae penieHus. [IpuMeHsITh U3yUeHHbIE CBOIICTBA
reoMeTpudecKux Guryp u Gopmys Juis peleHNs] TeOMETPUIECKUX
3aja4 ¥ 3a7a4 C MPaKTUYECKUM cojiepxkaHrueM. UHTepnpeTHpoBaTh
MOJIy4EHHBIH pe3yNbTaT U CONOCTABIISATh €T0 C YCIIOBUEM 3aJauu.

38

O6wem nummHApa

NHM
3UM

39

O0wem numHApa

BriBoauts Gopmyiny odbema nunuHapa. Onupascs Ha TaHHbIE
YCIOBUS 337241, HAXOAUTh BO3MOKHOCTb IPHUMEHEHHS
HeoOxonumbIx popmyi. IIpuMeHsiTh U3ydeHHBIE CBOICTBA
reoMeTpuIecKux Guryp u hopMmyn Ui pemeHNs TEOMETPUIECKUX
3a7ad U 3a7a4 ¢ IPaKTHIECKUM cofepkanneM. MHTepnpeTHpoBaTh
MOJTYYCHHBIN PEe3yJbTaT ¥ COMOCTABIATE €T0 C YCIOBHEM 3a1auH.

CII, BII, YO, CP

CII, BII, YO, ©O,
PK, CP

40

Brruuciaenne 00beMOB Tel ¢ IIOMOILBIO
OTIPEICIICHHOT0 HHTErpasia

NHM
31UM
C3VH

IMoHuMAaTH OCHOBHYIO (hOPMYITY JIUIs BEIUHUCIICHHUSI 0OBEMOB TEJI C
MOMOIIBIO HHTErpasia. PemiaTs 3a1auu Ha BRIYHCICHHE 00HEMOB
Pa3IMYHBIX (GUTYP C MOMOIIBIO ONPEICIICHHOIO HHTETpaIa.
Onupasich Ha TaHHBIC YCIOBUSI 33]]a4l, HAXOAUTh BO3MOKHOCTH
MPUMEHECHHUST HEOOXOTUMBIX (hOPMYIL.

CII, BII, YO, CP

4

O0BeM HaKJIOHHOU TPU3MBI

NHM
31UM

BriBoguts Gopmyity oObeMa HakiIoHHOW npu3Mbl. [IpuMensiTh
(dhopmyny AJst peleHus 3a1a41 Ha BBIYHCIICHHE 00beMa HaKJIOHHOM
MPHU3MBI ¢ IOMOIIBIO ONpeeNeHHOro nHTerpana. IlpumensTs
M3ydeHHbIE CBOWCTBA reoMeTpHiIecKuX Guryp u popmys ams
pelleHNs TeOMETPUYECKUX 3a1a4 U 3aad C MPaKTHYECKUM
cojepxanneM. UHTepnpeTnpoBaTh NONTYy4YEHHBIN pE3yIbTaT.

CII, BII, YO, CP

42

O0beM nMpamMuIbl

NHM
31UM

43

O0BeM mupaMuab!

31UM
C3YH

44

O0BeM mupaMuabI

C3VH

BeiBoauTh hopMynsl 06beMa MUPAMHUIBL, YCEUEHHONH MTHPaMHU/IBL.
Pemartp 3a7aun Ha BRIYHCICHUE 00beMa MUPAMUIBI C TOMOIIBIO
oIpejieIeHHOro nHTerpana. Onupasch Ha JaHHbIE YCIOBUS 3a/1a4H,
HaXOJUTh BO3MOKHOCTH IIPUMEHEHHUS] HEOOXOAUMBIX (HOPMYII.
IIpuMeHsiTH U3y4YEHHbIE CBOHCTBA TEOMETPUIECKUX GUTYD U
(hopMya JUTs pelIeHNsI TEOMETPHUYECKUX 33/1a4 U 3a]1a4 C
MpPaKTUYECKUM cojiepkaHueM. UHTepnpeTupoBaTh MOJTyYeHHBIH
pe3ynbTar

CII, BII, YO, CP

45

OObeMm KoHyca

NHM
31UM

46

O0ObeMm KoHYyCa

C3VH

BeiBoauTs Gopmyiny o6bremMa HakJIOHHON pu3Mbl. [IpuMeHATH
(hopMymy AT pemIeHus 3a/1a91 Ha BEIYUCIICHHE 00beMa HaAKIIOHHOM
IIPU3MBI C IOMOUIBIO OIIPEAEIEHHOrO uHTerpaia. IlpumMeHaTs
n3y4eHHbIE CBOWCTBA reoMeTpHdIecKuX Guryp u Gopmys ams
peLIeHHs] TEOMETPUYECKUX 3a1a4 U 331a4 C IPAKTUYECKUM
COJIEPIKAHUEM.

CII, BII, CP, YO

47

KonTtponbnas padora Ne 4

K3y

Pematp 3a7la4yi Ha BBIYUCJICHUEC, 10KA3aTCIbCTBO, UCIIOJIb3Ys
IMOJYYCHHBIC 3HAaHUS 110 TEME. I/IHTepHpeTI/lpOBaTL HOJ'Iy‘-IeHHI:IfI
PE3YJIbTAT U COMMOCTABJIATH €I'0 C YCJIOBUEM 3a1a4u

KP




48

OObem mapa

NHM
31UM

49

Oobmwem mrapa

C3YH

BuiBoguTh Gopmysty oObema mapa. Pemars 3a1aun Ha BhIYHACICHNE
oObeMa 1rapa ¢ MoMOIIbI0 OTpeAesieHHOro nHTeTpaia. Onupasch Ha
JIAaHHBIC YCIOBUS 3371241, HAXOUTh BO3MOKHOCTH PUMEHEHHS
thopmyn. Memoab3oBats popmyiry o0bEMa mapa st 000CHOBAHUS
JIOKa3aTeJIbCTB pacCyXJIeHHUH B Xoze pemenus. [IpumMeHsiTs
M3y4eHHbIE CBOWCTBA IIapa U GOpMYITy JUIsl pEILCHUS
TeOMETPUYECKHX 3a/]a4 U 3a/1a4 C IPAKTHYECKUM COJIEpIKaHHEM.
HuTepnpernpoBaTh NONTYYSHHBIH PE3YNbTAT M CONOCTABIISATH €TI0 C
YCIIOBHEM 3aJIauH.

CII, BII, CP, YO

50

O0BeM mapoBOro CerMeHTa, IIapoBOTO CIIOs,
IIAPOBOT0 CEKTOpa

NHM
3UM

51

OO6beM MIapOBOTO CETMEHTA, MAPOBOTO CIIOA,
[IaPOBOTO CEKTOPA

C3VH

BriBoauTh OpMYIIEI 00BEMOB IIAPOBOTO CETMEHTA, IIAPOBOTO
nosica. Pemarsp 3a1aun Ha BeIYMCIeHHE 00BEMOB IIAPOBOTO
CETMEHTa, IIApOBOTO MOCA C MOMOIIBIO ONPEAEICHHOTO HHTErpaa.
Omnupasich Ha JaHHBIC YCIOBUS 33Ja4H, HAXOAUTh BO3MOKHOCTH
MpUMEHEHNS Heo0XoquMBIX (hopmyit. Menoab3oBaTs GhopMyIs 1uis
000CHOBaHMS [IOKA3aTEIbCTB PACCYKICHUH B XO/I€ PEIICHNUS.
IIpuMeHsTH U3y4YEHHbIE CBOHCTBA IIAPOBOTO CEIMEHTA, IIAPOBOTO
nosica ¥ (GOpMyIIBI IJIs pELICHUS] TEOMETPUYECKHX 3a/1ad 1 33134 C
MPaKTUYECKUM cojiepkaHueM. IHTepnpeTupoBaTh M0JTy4eHHBIH
pE3yNbTAT U CONOCTABISATh Er0 C YCIOBHEM 3aJauu.

CII, BIL, VO, CP

52

[Tnomans chepbr

NHM
31UM

Pemath 3a1aun Ha BRIYHCICHUE TUIOMIAIU TIOBEPXHOCTH CHEPHI.
Hcnons3oBaTh GopMyIsl A1 000CHOBAHHMS 10KA3aTENbCTB
paccyxaeHuil B xoe peuieHus. IIpuMeHATs U3yuyeHHbIE CBOMCTBA
TCOMETPHUCCKUX GUTYp ¥ HOPMYJI UTSI PEIICHHS T€OMETPHUCSCKIX
3a/1a4 U 3aJa4 ¢ IPAKTHUECKUM cojepkanreM. UHTepnpeTrnpoBath
MOJIYYEHHBIH PE3yJIbTaT U COMOCTABIISTh €0 C YCIOBUEM 33/1aUH.

CII, BII, CP, YO

53

Pemenue 3ana4 no Teme «O0beM 11apa u miomaiab
chepnr»

C3YH

PemaTp 3a7aun Ha BBIYHCIIEHHE 00BEMOB Pa3IMUHBIX QUTYD C
MOMOMUIBIO ONpeIeieHHOro uHTerpaita. Onupasch Ha JIaHHbIE YCIOBHS
3a/1a4d, HAXOAUTh BO3MOKHOCTH NIPUMEHEHHUS HEOOXOIMMBIX
dhopmyn. PemiaTh 3a1a4n Ha BEIYUCIICHUE TUIONIAIA TTIOBEPXHOCTH
ctheprl. Ucnoab3oBaTh HOpMYITHI 17151 00OCHOBAHUS JT0KA3aTEILCTB
paccyxaeHuii B xojie pemieHus. [IpuMeHsiTh H3ydeHHBIC CBOMCTBA
reoMeTpuIecKux GUryp U GopMyII A peleHusi FeOMETPUICCKUX
3a7a4 ¥ 3a7a4 C MPaKTHYSCKUM cojiepkanneM. UHTepnpeTHpoBaTh
MOJYYCHHBINA PE3yJIbTaT U COMOCTABIIATE €T0 C YCIOBHEM 3a1a4H.

CII, BII, CP, YO

54

Kontpoabnast padora Ne 5

K3y

Pemarh 3a1auy Ha BBIUUCIICHUE, 10KA3aTEIbCTBO UCIIOJIb3YS
[I0JIy4YEHHbIE 3HaHUA 110 TeMe. IHTepnpeTnpoBaTh NOIy4EHHbII
PE3YJIbTAT U CONMOCTABIATh €TI0 C YCIOBHEM 3a/1a4H

KP




IToBTOpenue 14

®opMyIHPOBATH AKCHOMBI IPOCTPAHCTBA U OCHOBHBIE TEOPEMB,
OTIPEICTISIONINE B3aNMHOE PACIIOI0KEHHE TIPSIMBIX U TNIOCKOCTEH B
MPOCTPAHCTBE, PACMO3HABATH HA YEPTEKaxX, JOKA3bIBATh
MapauIeIbHOCTD U NMEPIEHANKYIAPHOCTD HIPSMBIX, IPAMBIX U

55 Pernenue MJIJAHUMETPUUECKUX 3a/1a4 C:;;/(I)—IC3 HHOCKOCTGP’I, ABYX IUIOCKOCTEH B TIPOCTPAHCTBE, MPUMEHATDH JaHHbBIC CH, BH’ yo’ CP
TEOPEMBI TIPH PEIIEHUN CTEPEOMETPUIECKHUX 3a/1a4 Ha BHIYUCICHHE U
JI0Ka3aTenbCTBO. ONpeessiTh YIiIbl K PACCTOSIHUS B IPOCTPAHCTBE,
BBIYHCJISATD, UCTIOJIB3YS TPU3HAKU U TEOPEMBI, HCMOJIb30BATH
KOOPJMHATHBIH METOJ B IIPOCTPAHCTBE U COOTBETCTBYIOLIHIA
anroput™ 1 popmyiisl. OnpeneasiTh BUIbI MHOTOTPAaHHUKOB,
vOC3 (hopmyaupoBaTh TEOpEMBI, CBSI3aHHBIE C MHOTOI'PaHHUKAMH,
56 Pelienye niaHIMeTpUYECKUX 3a/1a4 C3YH (popMysiaMu MIIoIIaIeH NOBEPXHOCTH M 0OBEMOB, IPUMEHATh 3TH CIL, BIL VO, CP
(hopMyIIBI TIPH PEIICHUHN Pa3INYHBIX BUIOB 3313
YOC3
57 [TapannenbHOCTh B MPOCTPAHCTBE C3VH CIIL, BIIL, YO, CP
[lepneHauKyASIpHOCTD B IPOCTPAHCTBE. YTOI YOC3
58 PHEHATEY D Poctp CII, BII, YO, CP
MEX]ly IPSIMOM U TIIOCKOCTBIO C3YH
ByTrpaHHbI{ yroJl. [leprneHauKyaspHOCTh YOC3
59 JlByrpaRibIii yroil. Hepmenuiysp CII, BII, YO, CP
IJIOCKOCTER C3VH
60 JByrpanssiii yroiu. IlepnesaukyasspHOCTb YOC3 ®opMyIHPOBATL  AKCHOMBI TIPOCTPAHCTBA W OCHOBHBIE CI1L BT VO. CP. PK
IUTOCKOCTEH C3YH TEOpPEeMBI, ONPEACTIONINE B3aUMHOE PACIONI0KEHUE NPSMBIX U T T
IUIOCKOCTEH B IIPOCTPAHCTBE, PACHO3HABATL Ha YEpTEXax,
61 MHororpaHHuKH: Napajiesenunes, npusma, YOC3 JI0Ka3bIBATh MAPAJICIbHOCTD U MEPIEHIUKYIAPHOCTb IIPAMBIX, CIL BIL VO. CP. PK
MpaMu/ia, TIOMIA N UX TTOBEPXHOCTEH C3YH NpSAMBIX M IUIOCKOCTEH, JBYX IUJIOCKOCTEHl B MPOCTPAHCTBE, ’ ’ ’ ’
NPUMEHSATH JIaHHbIC TEOpEMbI npu peuieHun
CTepeOMETPHUECKUX 3aJ[ad Ha BEIYUCIICHHUE U JOKAa3aTeIbCTBO.
62 MHororpaHrHKy: napasienenumes, npusma, YOoC3 OnpeneasiTh yribl ¥ PaCCTOSHHS B IIPOCTPAHCTBE, BHIYHCIAT, CIL. BII. YO. CP. PK
NUpaMu/ia, oA I UX IOBEPXHOCTEH C3VH & > T
paMuna, IIoman p UCIONb3Ys IPU3HAKHA U TEOPEMBI, HCIIONb30BaTh KOOPIUHATHBIM
METOX B TIPOCTPAHCTBE W COOTBETCTBYIOIIWH aITOPUTM H
yOC3 opmyusL.
63 Bexropsl B mpocTpancTBe. MeToa KOOpAUHAT C3VH OupeneMsiTh  BHIBl  MHOTOTDAHHHKOB,  KPYIJIBIX  Tell, CI1, BII, YO, CP, PK
(opmyMpoBaTh TEOpeMbl, CBSI3aHHbIE C HUMH, ONEPHPOBATH
YOC3 OpMyJIAMH TUIOIIAIell TOBEPXHOCTH W OOBEMOB NPH PEUICHUN
64 Tena Bpamienusi. O0bEeMBbI TEI bopwy Hait p pH P CII, BII, YO, CP, PK
C3YH 3a1ad.
YOC3
65 Temna Bpamenus. O0beMBbI TEl CII, BII, YO, CP, PK
C3YH
66 Pemenue 3anad no Bcemy Kypcy C3YH CI1, BII, YO, CP, PK
YOC3
67 Pernienue 3amad mo BCeMy Kypey CII, BIL, YO, CP, PK

C3YH




68

Pewenue 3a1ay no Bcemy Kypcy

YOC3
C3VH

CII, BIL, YO, CP, PK

HpHHHTLIe COKpalmcHusi:

NHM — n3ydyenue HOBOro marepuaia

3UM — 3akperuieHre U3y4eHHOr0 MaTepuania

C3VYH — coBepuieHCTBOBaHNE 3HAHUM, YMEHHM, HABBIKOB
YOC3 — ypok 000011IeHUSI U CUCTEMATU3AIIUN 3HAHUHA
K3V — koHTponb 3HaHM U yMeHU

T —tect

CII — camonpoBepka

BII — B3aumonipoBepka

CP — camocrosTenpHas paboTa
PK — pabora o kaproukam
@O — ppoHTANBHBII OIPOC
YO — yctHbI# ompoc

ITP — mpoBepouHas pabota

3 —3ayer
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