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1. HOACHUTEJIBHASA 3AIIMCKA

1.1 HopmaTuBHBIE JOKYMEHTBI
PaGouass mporpamMmma mnpouiIbHOTO YpPOBHS MO MaTeMaTHKE IS CPEAHEro OOILero
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.

Pabouas nporpamma yueOHoro npenmera «Maremaruka» aiast 10 u 11 knaccoB (Ipo¢duIsHOTO YpOBHS)

COCTaBJICHA C YYETOM CIICAYIOIIeH HOPMATUBHOMN Oas3bl:

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
Hayvaja MaTemMatuueckoro ananuza» s 10 u 11 k1. oOieo6pazoBarenbHbIX yupexxaeHuit/ FO.
M. Konsirun, M.B.Tkauesa u ap., M.: IIpoceemenue, 2020, 2021 .

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

6. Meronuueckue pekoMeHAanuu O TpenoaaBanun MmaTematuku ([ocymapcTBenHOE
YUpeXKICHUE JOTMOJHUTEIBLHOTO oOpa3oBanus crenuanuctoB Cankr-IlerepOyprekas
aKageMus TOCTAMIUIOMHOTO  TeAarorudeckoro  obOpaszoBanusi, MHCTHUTYT  o0Iero
oOpa3zoBanus, Kapenpa marematuku 1 HHGOPMATUKH).

7. OcHoBHas o0pa3oBarenbHas mporpamma cpeasero odmiero oopazoBanusi [bOY COILL Ne386.

8. VYueOnsrit uian 'BOY COII Ne386 na 2021-2022 y4eOHbIi TO/I.

[Tpennaraercs MOIYIBHBIN XapakTep B CBSA3H C UCMOIB30BAHUEM ABYX YYEOHHUKOB — anreOpsl

Y TEOMETPUH U OTHOCUTEIILHOW aBTOHOMHOCTBIO OTJIETIbHBIX TeM. BO BpeMst u3ydeHust OTIEIbHBIX

MOJIyJIel TIIaHUPYETCsl BKIIIOUEHHE B JOMAIIHUE 33/IaHUs 33JaHHUi Ha MPOIICHHbIE TEMbl MU

OT/IENIHOM JOoMaItHel paboThI MO U3YYEHHOMY MaTepHualy C IEebI0 3aKPETUICHHS M TTIOBTOPEHUSI.

N

[IporpamMMa MokeT OBITH pealn3oBaHA C MPUMEHEHHEM DJIEKTPOHHOTO OOY4YeHHs U
JUCTAHIITMOHHBIX O6pa3OBaTeJ'H)HI)IX TEXHOJIOTHI.

I[Ipn peanuzanuu  mporpaMMbl  MOXKET  NPUMEHSThCS  (HopmMa  OpraHU3aIUH
o0pa3oBaTeNbHONl /1€ATEeIbHOCTH, OCHOBaHHAas Ha MOJYJIbHOM TIPUHIUIE MPEICTaBICHUS
coJiepkaHusi 00pa3oBaTeNbHOM MPOTPaMMBI.

[Ipu peanuzaruu TporpaMmbl ¢ TPUMEHEHUEM UCKITFOUUTEITEHO JJIEKTPOHHOTO 00Yy4eHHUS,
JTUCTAHIIMOHHBIX O0OpPa30BAaTEIbHBIX TEXHOJIOTUN JOJDKHBI OBITHh CO3JAHBI YCIOBUS IS
(GYHKIIMOHUPOBAHUS JIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIBLHON Cpebl, BKIIOUYAONMICH B
cels

. OJICKTPOHHEBIC I/IH(i)OpMaHI/IOHHBIe PECYPCHI: y‘I€6HI/IKI/I, MCTOAUYCCKUEC MAaTCPpUAJIBI U T.A. B

AJIEKTPOHHOM BH/IE;

" JJEKTPOHHBIE 00pa3oBaTeNbHBIE pecypchl: iaThopmbl «Pemry EI'Dy, «Axmacey, «102»,

«JIekTopuymy;



COBOKYITHOCTb I/IH(t)OpMaI_[I/IOHHBIX TCXHOJ’IOFHﬁ, TCICKOMMYHUKAITUOHHBIX TGXHOHOFHﬁ,

COOTBETCTBYIOIMX TEXHOJOTHUYECKUX CPEACTB M O0ECTeUnBaroOIIell OCBOCHUE OOYYaIOIIMMUCS
0o0pa3oBaTeNbHBIX MPOTPaMM B TOJHOM OOBEME HE3aBUCHMO OT MeECTa HaXOXICHUS
00yJaroIuXCs: MEPEUNCICHIE TEXHOJIOTHI U MECCEHIKepoB: Z00m, ckaiin, Whats App u T.1.

1.2.lean u3yyeHust Kypca

>

>

(popMHpoBaHue IPEICTaBICHUN 00 NAEAX U METOJaX MaTEMATUKHU; O MaTEMaTHKE KaK
YHUBEPCAIbHOM SI3bIKE€ HaYKH, CPEJCTBE MOJICTMPOBAHUS SIBJICHUN U MIPOLIECCOB;

OBJIA/IEHHE S3BIKOM MAaTEMaTHKH B YCTHOW W NHCbMEHHOH (opme, MaTeMaTHYECKUMHU
3HAHUSAMU U YMEHUSIMHU, HEOOXOAMMBIMHU Ui M3YyUEHUS LIKOJIBHBIX €CTeCTBEHHOHAYYHBIX
JUCLUIUIAH, IPOJOJDKEHUsI 00pa3oBaHUS U OCBOEHHUS H30paHHON CIIELMAIbHOCTU Ha
COBPEMEHHOM YPOBHE;

pa3sBHTHE JIOTUYECKOI'O MBIIUIEHUS, AJITOPUTMUYECKONH KYJIbTYpbl, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUSI, MAaTEMaTHUYECKOTO MBIIUICHUS U HHTYUIMH, TBOPYECKUX CHOCOOHOCTEH,
HEOOXOIUMBIX JJIsl TPOJOJDKEHUsT 00pa3oBaHUS M JJIS CAMOCTOSITENBHOW JESTeIbHOCTH B
o0JyacTu MaTeMaTHKHU U €€ MPHIIOKEHUN B OyayIeil mpodeccuoHaNbHON AeATeIbHOCTH;
BOCIIUTAHUE CPEJICTBAMU MATEMATUKHU KYJIbTYpbl JUYHOCTH YE€PE3 3HAKOMCTBO C MCTOpUEH
pa3BUTUSL MAaTE€MAaTHUKH, HBOJIIOUUMEH MAaTeMAaTHYECKUX WJAEHW; MNOHMMaHUS 3HA4YUMOCTHU
MaTeMaTHUKH JIJIs1 HAyYHO-TEXHUYECKOTO Iporpecca.

1.3. 3agayu kypca

vVV VYV YV V VY

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

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

CHUCTEMaTU3UpOBaTh M OOOOLIUTH CBEJCHMS O MNPeoOpa3OBaHUU BBIPAKEHUH, peIIeHUH
JIMHEHHBIX YPABHEHUN;

U3Yy4UTh (POPMYJIBI YMHOKEHUSI M HAyYUTh MPUMEHATh 3T (OPMYIIBI TP MPeoOpa3oBaHUU
BBIPAKECHUI U PELICHUN YPABHEHUI;

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

BBECTH MOHSATHUE CTEIICHU C JICHCTBUTEIBHBIM ITOKA3aTEJIEM U HAYYHUTh YIIPOIIATh BBIPAKECHUS
CO CTEIECHAMU, HAXOUTh 3HAUYEHUS BBIPAXKECHUHN CO CTEIICHAMMU.

1.4. KoJau4yecTBO 4acoB

Kypc mareMaTHKu COCTOMT M3 CIEAYIONIMX MOJyJel: «Anredpa W Hadala aHaInu3ay,
«"eomerpusi». Paccuntan Ha 2 yueOHBIX roja.

B roa 204, u3z Hux Moxymnu: «Anredpa u Havana aHaiusay - B roa 1364, «['eomerpus» -684
B nepento 6, u3z Hux Moaynu: «Anredpa v Hadana aHanu3ay - B Heemo 44, «['eomeTpus» -249

1.5. YueOHo-MeTOoAMYECKOE H MATEPHAJbHO-TeXHHYECKOe ofecrevyeHne 06pa3oBaTe/ibHOIo

npouecca

1. Vuebuuk: AunreOpa u Hayama MareMarndyeckoro anamuza, 10 kmacc: yueb. nis
obmeobpazoBarenbHbIX yapexaeHuit /KO.M.Komsirun [u ap.], - M.: [Ipocsemenue, 2020r.

2. YuebHuk: Anrebpa W Hayala MaTeMaTHYecKoro asammsza, 11 xmacc: yudeb. s
obmeobpazoBarenbHbIX yapexaeHuit /KO.M.Komsirun [u ap.], - M.: [Ipocsemenue, 2021t

3. Junaktuueckue Marepuanbl 1o anreOpe u  Havamam aHaimmza 10 kmace.  [is
oOmieo6paszoBarenbHbIX yupexaenuit / M.U.1abyuun u ap., - M.: Ilpocesamenue, 2019r.

4. Anrebpa u Havana ananusa 10-11, remarndeckue tectsl: yued. nocobue/B.K.Illapamnosa. —
PocroB u//l.: ®ennkc, 2007.

5. AunreOpa u Havaja aHanu3a: AuaKkTHueckue marepuainst g 10 — 11 knaccos/ MUJL. Totanos

M., TIpocsemenue, 2018.



6.

VYuebnuk JI.C.Aranacsu, B.®.byry3oB, C.b.Kanomues u np «Maremaruka: TeOMeTpusD IS
10-11 xmaccoB o6mieoOpazoBaTenbHBIX yupexaeHuil. - M.: [Ipocsemenue, 2020 T.

Jluteparypa n1onoJiIHuTeIbHAS:

11.

12.

13.
14.

[TpumepHbIe TporpaMMebl o MareMatrke. COOPHUK HOPMAaTUBHBIX JOKYMEHTOB. Maremaruka
/ coct. D.[1. Iunenpos, A.I. Apkagses. M.: [Ipoda, 2009

Anrebpa u Hayasla MareMaTHdeckoro ananuza. 7 -10 kimaccel: pa3BEPHYTOE TEMaTHYECKOe
rwianupoBanue. Jlunus L. A. Anumosa / aBT.-coct. H.A.Kum. Bonrorpazn: Yuurens,2010
Junaktuueckue Marepuansl 1o anreOpe u  Havanam aHanm3a 10 kmace. s
obmeoOpaszoBarenbHbIX yupexaenuit / M.W.11a6yaun u np., - M.: [Ipocesimenne, 2019r.
Anrebpa n Hadana anHanu3a 10-11, temarnueckue Tectol: yued. nmocooue/B.K.[llapanoBa. —
PoctoB H//l.: ®enukce, 2007.

KoHTpoapHO-M3MepuTebHBIC MaTepralibl. Anredpa u Hadaja aHanu3a: 10 kmacc / coct. A.H.
Pypyxun. — M.: BAKO, 2011

JunakTrueckue MaTepHalibl 1Mo anrebpe u HadajmaMm aHaynmsa i 10 kmacca /B.M. VBnes,
C.N.Caaksn, C.W.1Bapuodypr. M.: IIpoceemenue ,2005

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

KontponpsHbie u mpoBepouHbie padoThl o anredpe. 10 ki.: Meronuyeckoe mocodue / 3BaBu4
JLU., Hnsnounuk JI.S. M.: Ipoda, 1997

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

. Maremaruka. 10- 11 kmaccel. Pa3BuTHe KOMOMHATOPHO-JIOTUYECKOTO MBIIUICHUS. 3a/lauH,

anroputmbl pemienuit / aBt.-cocT. T.I". ITlomoBa. Bonrorpan: Yaurens, 2009

Anrebpa u Hauana aHanuza: COOPHHMK 3ajad JJsi MOATOTOBKM M TIPOBEIEHUS HTOTOBOMU
arTtecranuu 3a Kypc cpeaneit mkousl / U.P. Beicotkuit, JI.W. 3BaBuy, b.I1. [lurapes u ap.; nox
pen. C.A. lllecrakoBa. M.: Buemicurma-M, 2008

Maremaruka. 10- 11 kmaccbl: TexHOJIOTHS TOATOTOBKY yuamuxcs K EI'D / aBt.-coct. H.A. Kum.
Bonrorpan: Yuurens, 2010

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

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

JlonoJIHUTEeIbHBIE HH(POPMAIMOHHBIE PECYPChI

1.
2.

TemaTndeckne Mpe3eHTalnu
WuTepHeT- pecypces:
» http://www fipi.ru Tlopran @OUIIM - dexnepanbHblii HHCTUTYT MEIArOTHUECKHX

U3MEPEHUU

VVVVVVVVY VVY

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

> http://www.resh.edu.ru/ Poccuiickast anekrpona Sikosa

» http://mo.spbappo.ru MobunsHOE 3eKTPOHHOE 00pa3oBaHue
Canr uztest.ru
Nutepuer nopran PROUIkomny.ru http://www.proshkolu.ru/
http://school-collection.edu.ru/ — enunas koutekius 1HUQPOBBIX 00pa30BATEIBHBIX
pecypcoB
https://vpr.sdamgia.ru/ - pemry EI'D
http://mat.1september.ru T'azera «Maremaruka» M3natensckoro qoma «IlepBoe ceHTIOps»
http://www.math.ru Marematrka u oopa3oBaHue
http://www.allmath.ru Best MaTematnka B 0JHOM MecTe
http://festival.1september.ru/ - 5 uny Ha ypok MmareMaTuku ( METOIUYECKHE Pa3pabOTKH)
http://pedsovet.su/load/18 - Ypoku, KOHCIICKTHI.
http://www.prosv.ru - caiit usmarenbcta «IIpocBenienne» (pyoprka «MaTeMaTruka)
www.school.edu.ru
www.math.ru



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/
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/

> www.it-n.ru

> www.etudes.ru

» http://www.ede.gov.ru ; http://www.edu.ru —MunuctepcTBo oobpazoBanusi PO.
- TectupoBanue online: 5 — 11 kmaccel.
— ApxuB y4eOHBIX POrpaMM HH(POPMAITHOHHOTO 00pa30BaTEILHOTO MOpTaa.
— Merasnnuknonenus Kupumna u Medogusi.
- T'oroBumcs k EI'D - Onnaiin tectsl EI'D

2. ObIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

W3yueHne 1anHOro Kypca 3aBepuaet (oOpMHUPOBAHHUE IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK
Y OPMEHTAlMH yyalluxcs B OTHOILIEHMH MAaTeMAaTHYECKUX 3HAHUN U MPpoOJIeM X UCIOIb30BaHUS
B paMKax cpeaHero obmiero oopazoBanus. Kypc cmoco6cTByeT opMHUpPOBaHNIO YMEHHS BUAEThH
U MOHUMATh MX 3HAYMMOCTh JJIS KaKJOr0 4YeJOBEKa HEe3aBUCHUMO OT €ro InpogecCHOHAIbHON
NeSITeIbHOCTH; YMEHUS pa3nuyarh (GakThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BBIBO/IbI, BUJIETh UX
CBSI3b C KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEH.

Jiss  SKM3HM B COBPEMEHHOM OOIIECTBE BAKHBIM  SIBISIETCS  (POPMHPOBAHUE
MaTeMaTHYeCKOro CTHIIA MbllUIeHUs. OObEKThl MaTEMATHYECKUX YMO3AKIIIOUCHUH U MpaBUila UX
KOHCTPYUPOBAHHS BCKPBIBAIOT MEXAHH3M JIOTUYECKUX IOCTPOCHHH, BBIPAOATHIBAIOT YMEHHS
(dbopmynupoBaTh, 0OOCHOBBIBaTh U JIOKA3bIBaTh CY)KJICHMs, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MbIlIUIEHHE. MaTemMaTuke NPUHAUIEKUT BeAyllas pojib B (GOPMHUPOBAHMM aNTOPUTMHUYECKOTO
MBILIEHHS], BOCOUTAHUU YMEHUI 1eCTBOBATH 110 33JaHHOMY aJITOPUTMY. B Xoz€e perienus 3a1au
— OCHOBHOHM Y4eOHOI JeTeNbHOCTH Ha ypoKax MaTeMaTHKH — pPa3BUBAIOTCS TBOpYECKas U
NPUKJIAJHAs CTOPOHBI MBIIIIJICHHUS.

OO0yueHue MaTeMaTHKE 1aE€T BO3MOKHOCTh Pa3BUBATh y yUaLIUXCS TOUHYIO, JAKOHUYHYIO
U UH(OPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJjiee MOAXOASIIUE S3bIKOBbIE (B YAaCTHOCTH,
CUMBOJIMUYECKHE, rpaduyeckne) cpeacrBa, T. €.  crmocodcTByeT  (opMupOBaHUIO
KOMMYHHUKATUBHOHN KyJIbTYpPbI, B TOM YHCJI€ YMEHUIO SCHO, JOTMYHO, TOYHO U MOCIIEeI0BATEIbHO
U3JIaraTh CBOK TOYKY 3pEHUS, MCIIOJIb30BaTh S3bIKOBBIE CPENICTBA, a/leKBaTHBIE OOCYXJaeMOn
npobieme.

JlanbHeitee pa3BuTHe MPUOOPETYT M TMO3HABATENIbHBIC NEUCTBHS. YdYaluecs rry0oxe
OCO3HAIOT OCHOBHBIE OCOOEHHOCTH MaTeMaTUKH KaK ()OPMBI YEJIOBEUECKOT0 MO3HAHUS, HAYYHOT'O
METO/1a TO3HAHMSI IPUPO/IbI, a TAKXKE BO3MOXKHBIE C(hephl U TPAaHUIIbI €€ TPUMEHEHUS.

MaremaTnueckoe 00pa3oBaHHE BHOCUT CBOHM BKJIaJ B (OpMHpPOBaHUE OOIIEH KYJIbTYpPbI
yesoBeka. HeoOXoaAuMbIMU KOMIIOHEHTaMH 0011IEH KYIbTYpPBI SIBJISIFOTCS 3HAKOMCTBO C METO/IaMU
MIO3HAHUA IEHCTBUTENIBHOCTH, ITPEICTABICHUE O METOIaX MATEMAaTUKH, X OTJINYMSIIX OT METOJIOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 0COOEHHOCTSIX TPUMEHEHHUSI MAaTEMATUKH JUIsl peIlIeHus
OPUKIAAHBIX 3a7ad. l3yyeHne MaTeMaTUKH CHOCOOCTBYET JCTETUYECKOMY BOCIHMTAHUIO
YyeJI0BeKa, TOHUMAaHHUIO0 KpPacoThl M U3SIIIECTBA MaTEMaTHUECKUX PacCyKICHUI.

B pesynbTare neneHanpaBieHHON y4eOHOM AesITeIbHOCTH, OCYIIECTBIIEMO B dopmax
y4eOHOro HCCieIoBaHus, yueOHOro MPOEKTa, MOJYyYUT JalbHelllee pa3BUTHE CIOCOOHOCTh K
UH(POPMALIMOHHO-TIONCKOBOM  NIESATETBHOCTH:  CaMOCTOATENBHOMY  OTOOpPY  MCTOYHUKOB
uH(pOpMallMd B COOTBETCTBUU C IOCTaBICHHBIMU ILENSMU M 3aJayaMy. Yyalluecs Haydarcs
CHUCTeMaTH3UpOBaTh HMH(POPMAILMIO IO 3aJaHHBIM IpPU3HAKaM, KPUTUYECKU OLIEHUBATh U
UHTEpIpeTHpoBaTh HHpopmanuio. W3ydyenue kypca Oyner crmocobctBoBarth paszsutuio WKT-
KOMIIETEHTHOCTH Y4alUXCS.

[TonyuuT panpHeiinee pa3BUTHE CHOCOOHOCTh K CaMOOPraHU3ALUK U CaMOpPETYJISIUH.
VYuyamuecs NOMy4aT ONBIT YCHEIIHOW, IIeJeHANpaBIeHHON W pe3yJbTaTUBHOM y4yeOHO-
npennpodeccnoHanbHOM e TENbHOCTH; OCBOSIT Ha MPAKTUYECKOM YPOBHE YMEHHE IIaHUPOBATh
CBOIO JIEATENBHOCTh U YIPABIISITH €10 BO BPEMEHHU; UCIIOJIb30BaTh PECYPCHBIE BO3MOKHOCTH IS
JOCTHKEHUS 1IeJIeH; OCYIIECTBIATh BHIOOP KOHCTPYKTUBHBIX CTPAaTErvil B TPYAHBIX CUTYalUsX;
CaMOCTOSITENIFHO PEaJIM30BbIBaTh, KOHTPOJIUPOBATH M OCYLIECTBIATh KOPPEKUUIO y4eOHOW U
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MIO3HABATEJIBHOM AEATEIHHOCTH Ha OCHOBE MPEIBAPUTEIILHOTO TUIAHUPOBAHMSI M 0OpPaTHOI CBA3H,
MOJIy4aeMoOM OT Meaaroros.

ConepxaTenbHONH OCHOBOM M TJAaBHBIM CPEICTBOM (DOPMHUPOBAHHS M Pa3BUTHS BCEX
YKa3aHHBIX CHOCOOHOCTEH CIYXKHT LIeJeHANpaBiICHHbIN O0TOOp yueOHOro maTepuana, KOTOpBIN
BeAETCS Ha OCHOBE NMPHUHIIMIIOB HAYYHOCTH U (PyHIaMEHTaIbHOCTH, HCTOPU3MA, JOCTYIHOCTH U
HENPEPHIBHOCTH, LEIOCTHOCTH M CHUCTEMHOCTH MaTeMaTH4eckoro oOpa3oBaHUs, €ro CBSI3U C
TEXHHKOH, TEXHOJOTHUEH, )KU3HBIO.

Copepxanne pasnena «AnreOpa» crnocoOcTByeT (OPMUPOBAHUIO Y  y4alIUXCS
MaTEeMaTU4YeCKoro ammapara Juisl pelleHus 3a4ad OKpYKarolleW peanbHOCTH. lIpomoinkaercs
M3Y4YE€HHE MHOTOWICHOB C LIETIbIMU KO3(PPHUIIMEHTaMU, METO/I0OB HaXOXKICHUS UX PAllMOHAIBHBIX
KopHeil. [Iporcxoaut pa3BuTHe U 3aBeplicHre 0a30BBIX 3HaHMI 0 uncie. Tema «KomruiekcHbIe
YUCIay) 3HAKOMUT y4YalluXcCsl C MOHATHEM KOMIUIEKCHOTO YMCia, PaBUJIaMH JEHCTBUI C HUMH,
pa3NIUYHBIME (POPMaMH 3aITUCH KOMIUIEKCHBIX YHCEI, PEIICEHUEM IPOCTEHUIIINX YpaBHEHHH B 1OJIe
KOMIUIEKCHBIX YHCEJI M 3aBEpIIAECT OCHOBHYK COAEPKATEIbHYI0 JIMHUIO Kypca IIKOJbHOU
mareMaTHKu «Yucnay. OCHOBHOE Ha3HAYCHHE STHX BOIPOCOB CBS3aHO C IMOBBIIICHUEM O0IIEH
MaTeMaTUYeCKON IOATOTOBKHM YYalIMXCA, OCBOCHHEM MPOCThIX U A(PGHEKTUBHBIX NPUEMOB
petieHus anredpandecKux 3aaad.

Pazgen «Marematndeckuid aHanu3» MPEACTaBIEH TpPeMs OCHOBHBIMM TEMAaMM:
«Onemenrtapuble QyHKuun», «lIpomsBognas» u «MuTerpam». CoxmepikaHue 3TOTO pasierna
HAI[EJICHO Ha OJTyYeHHE MIKOJbHUKAMU KOHKPETHBIX 3HAHUM 0 (PYHKIMHY KaK BayKHEIIel Mogenu
ONMCAHUA M UCCIEJOBaHUS pPa3HOOOpPa3HbIX pEaJbHBIX IpoleccoB. l3yueHue creneHHBIX,
MOKAa3aTeIbHbBIX, TOTAPU(PMHUUECKUX U TPUTOHOMETPUUYECKUX (PYHKIIHH MPOJIOIKAET 3HAKOMCTBO
YUYaIIUXCSI C OCHOBHBIMH 3JI€MEHTapHBIMU (DYHKIHMSIMH, HA4aTO€ B OCHOBHOM mmikoJje. [Tomumo
OBJIQJICHUS] HEMOCPEACTBEHHBIMU YMEHUSMH pellaTb COOTBETCTBYIOLME YPaBHEHUS U
HEPAaBEHCTBA, y y4alluxcs (OpMUpPYETCs 3amac reOMeTpPUYECKUX IPEACTABICHUM, JeKaluX B
OCHOBE OOBSICHEHHSI TPABOMEPHOCTU CTAaHJAPTHBIX M SBPUCTHUECKUX MPUEMOB PEIICHHUS 3a/au.
Tembr «IIpousBogHass» u «MHTErpam» coaepkar TPaAULMOHHO TPYIAHbIE BONIPOCHI IS
IIKOJBHUKOB, JlaXKe JJs TeX, KTO BhIOpa] M3yuyeHHEe MaTeMaTHKU Ha YIIIyOJIEHHOM YpOBHE,
MIO3TOMY MX M3JI0)KEHUE IIPEAIOoJIaraéT OIopy Ha TIEeOMETPUYECKYH0 HarisJHOCTh M Ha
€CTECTBEHHYI0 HMHTYMIIMIO yyaliuxcs Oojee, 4eM Ha CTporue ompeseneHus. Tem He MeHee
3HAKOMCTBO C ATHM MaTepHalioM AA€T IMpe/CTaBlIeHHE ydalmuMcs 00 o0IuX Haesx U MeTojax
MaTEMaTUYECKON HAYKH.

[Ipn m3ydyenun paspena «BeposSTHOCTb M CTAaTUCTHKA» PacCMaTPHUBAKOTCS Pa3IMYHBIE
MaTE€MaTU4YeCKUEe MOJECIIH, MO3BOJIAIOIINE HU3MEPATh U CPAaBHUBATh BEPOSTHOCTU Pa3IMYHBIX
COOBITHUM, JenaTb BbBIBOJBI U MPOTHO3BL. DTOT Marephal HEOOXOAUM IHPEXAE BCEro JUIs
dopMHpoBaHUs Yy Yydamuxcs (PyHKIHMOHAJIBHOW TPaMOTHOCTM — YMEHMsS BOCIPUHUMATh MU
KPUTHYECKH aHAJIU3UPOBaTh MHPOPMAIUIO, MPEJCTABICHHYIO B Pa3InYHbIX (opMax, NOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX PEaJbHBIX 3aBUCUMOCTEN. K 3TOMY pa3zaeny OTHOCATCS Takke
CBEICHMSI U3 JIOTUKM, KOMOMHATOPUKUM M TEOpPUM TrpadoB, 3HAUUTEIHHO BapbUPYIOIIUECS B
3aBUCUMOCTH OT THIIa IPOTPAMMBI.

Monyns «['eomeTpus» — OJHUH U3 BAKHEUIINX KOMIIOHEHTOB 00miero oopasoanus. [Ipu
€ro M3y4eHHM Y y4YallluXcs pa3BUBAETCS MPOCTPAHCTBEHHOE BOOOpPAKEHHE U JIOTHUYECKOE
MBIIIJIEHUE IYTEM CHUCTEMAaTHUYECKOTO HW3Y4YeHHs] CBOMCTB TeoMeTpudyeckux ¢uryp Ha
IJIOCKOCTU M B IIPOCTPAHCTBE W TNPUMEHEHUS OJTUX CBOWCTB IIpU pELIEHUU 3a]a4
BBIYMCIIUTEIEHOIO U KOHCTPYKTUBHOIO Xapakrepa. CylniecTBeHHas poJib IMPH STOM OTBOJUTCS
pPa3BUTHIO TeOMeTpUUecKor MHTyHIMH. CodeTaHue HArJSIAHOCTH CO CTPOTOCTBIO SIBIISETCS
HEOThEMJIEMOM YacCThbI0 TE€OMETPUYECKMX 3HaHUM. Martepuan, oTHocsSImuUACA K Onokam
«Koopaunats» 1 «BeKTOpbI», B 3HAUUTEIBHOM CTEIIEHN HECET B cebe MEeKIpeAMETHbIE 3HaHUS,
KOTOpPBIE HAaXOIAT NMPUMEHEHNE, KaK B Pa3IMYHbIX MATEMATHYECKUX IMCLHUIUIMHAX, TaK U B
CMEXHBIX IIpeAMeETax.



Paboyass mporpamma cocTaBieHa C YYETOM HHAUBUAYAJIBHBIX OCOOEHHOCTEN
obyuarontuxcst 10a u 11a kiaccos.

OcHoBHast 4acTh 00Y4JaIOLINXCS KJIACCOB — ATO JAETU CO CPETHUM YPOBHEM CIIOCOOHOCTEH
Y HEBBICOKOI MoTuBanueil yuenus. OHU OTINYAIOTCA CpelHEN OPraHU30BaAHHOCTBIO.

UM mpucymm aeduiuT BHUMaHUS, MEUICHHAs TEPEKII0YaeMOCTh BHUMAHWS,
HeJocTaToyHas c(hOPMHUPOBAHHOCTh OCHOBHBIX MBICIUTENBHBIX (YHKIUH (aHaAU3, CpaBHEHUE,
BBIJICJIEHUE TJIABHOTO), CPEAHASA MaMsATh. Bupl mamstu: oOpaszHas U sMouuoHaimbHas. Criocod
3alOMUHAHUS — MeXaHu4YecKui. TUIl MBIIIICHUS — HArJISITHO-00pa3HBIH.

B knacce ectb HeOousblnas Tpymna y4amuxcs, KOTOpPhIE HPOSBIAIOT KEJTaHHE U
BO3MOXXHOCTh YYUTBCSI Ha JApPYyrom, Ooyiee BBHICOKOM, YpOBHE. DTH JETH MOTHUBHUPOBAHBI Ha
nanpHelmee ooydenne B BY 3e.

B unenom oOyvarommuecs KIJIacCoB BeChbMa Pa3sHOPOJHBI C TOYKH 3pPEHUS CBOMX
WHIVBUIHBIX OCOOCHHOCTEH: TaMsATH, BHHMAHHUS, BOOOPaXCHHS, MBIIUICHHUS, YPOBHS
paboToCcrnocoOHOCTH, TeMNa AESITeIbHOCTH, TEMIEpaMeHTa. JTO 00yCIOBHIO HEOOXOIUMOCTh
UCTIOJIB30BaHUSI B paboTe C HUMM pa3HBIX KaHAIOB BOCHPHUATHA Y4eOHOrO MaTepuana,
pPa3HO00pa3HBIX (HOPM M METOJIOB PaOOTHI.

Bunbsl ypoKoOB: ypOK «OTKPBITHS» HOBBIX 3HAHWW, YPOK IOBTOPEHHUS W OOOOIICHWS,
oOpeTeHHs] HOBBIX YMEHUI M HaBBIKOB, JI€JIOBasl UTPa, KOMOMHUPOBAHHBIA YPOK, MHUCbMEHHbIE
paboThl, yCTHBIE OMPOCHI.

[Ipumensiemble TEXHOJIOTHH: MOJIYJbHBIE, HHGOpMamoHHO-KoMMyHuKaTuBHbIe (MKT),
3I0pOBbE cOeperaromye, MeAaroruka COTPYIHUYECTBA, ITUCTAHIMOHHBIE O00pa30BaTEIIbHBIC
TEXHOJIOTHH.

3. CTPYKTYPA U COJAEP KAHUE U3YUYAEMOI'O KYPCA
3.1. Moayas AJIFEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
10 kaace
I[TIOBTOPEHUE KYPCA AJII'EGPBI - 8 4, n3 Hux 1tecroBasi padbora m BXOJAHON KOHTPOJIb.
UYucnoBble U OyKBEHHBIE BhIpaKEHUS. Y paBHEHUS C OJJHUM HEU3BECTHBIM. DyHKIINH.
JIEUCTBUTEJILHBIE YMCJIA — 14 4, n3 HuxX 1 KOHTPOJIBLHBIIi TecT

Ilensie u paruoHaibHBIE uMcla. JlelcTBUTeNbHBIE uucia. beckoHeyHo yOwIBaromias
reoMeTpuyeckas mnporpeccus. ApudmMmeTrudyeckuil KOpeHb HaTypajibHOM cTerneHu. CTemeHb ¢
palMOHATILHBIM U IEWCTBUTEIBHBIM IIOKa3aTeNIeEM
CTEIIEHHAS ®YHKIUA — 14 4, n3 HuxX 1KOHTpoOJbLHAsA padoTa.

CrenenHnas QpyHK1Hs, ee cBolicTBa U rpaduk. Bzanmuo oOpatublie pyHKIMU. PaBHOCHIIBHBIE
ypaBHEHHUs U HepaBeHCTBA. MppanmoHansHble ypaBHeHus. MppanonanbHble HEpaBEHCTBA.
I[TOKA3ATEJIbHAA ®YHKIM — 13 4, n3 Hux 1 koHTpOabHAsA padoTa

[ToxazarenbHast QyHKuMs, ee cBolcTBa U rpaduk. I[lokazarenbHble ypaBHEHWS,
HepaBeHCTBA. CHCTEMBI T0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

JIOTAPUOMUYECKA S ©YHKIUMSA — 23 4, n3 HUX 2 KOHTPOJIbHbIE PadoThI.

Onpenenenue norapu¢ma. CpoiictBa jorapudgmoB. JlecaTuuHble M HaTypaJlbHbIE
norapudmsl. Jlorapudmuueckas pyHkuus, ee cBoiicTa u rpaduk. Jlorapupmuyeckue ypaBHeHUS
Y HEPaBEHCTBA.

TPUTOHOMETPUYECKUE ®OPMVIJIbI — 26 4, u3 Hux 1 koHTpOILHAs padoTa.

Paguannas mepa yria u ayru. IToBopoT Touku BOKpyr Hadana koopauHat. OnpezneneHue
CHHYCa, KOCHHYCa U TaHIeHca yria. 3HaKu TPUTOHOMETPUUECKUX (PYHKIIMNA. 3aBUCUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM M TaHT€HCOM OJHOIO M TOrO k€ yrja. TpUroOHOMETpUUYECKUE TOXKAECTBA.
Cunyc, KOCUHYC U TaHTeHC yrimoB & u —& . ®@opmynsl crnoxkeHus. CUHYC, KOCUHYC M TaHT€HC
nBoitHoro yrina. CuHyC, KOCMHYC U TaHI'€HC MOJ0BHHHOrO yria. @opmyinsl npuseaeHus. CymMmma
U pa3HOCTh cuHycOoB. CymMa U pa3HOCTb KOCMHYCOB. CyMMa M pa3HOCTb TaHI€HCOB. DOpMyIIb
MOHM)KEHUS CTETICHHU.

TPUT'OHOMETPUYECKUE YPABHEHUSA U HEPABEHCTBA — 25 4, u3 Hux 2
KOHTPOJIbHBIX PadoT.




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

I[TOBTOPEHUE- 8 yacoB u oana 3aueTHas padora.

HetictBurensHbie uncina. [lokazarenbras ¢pynknus. CteneHHas QyHKIHS.
Jlorapugmuueckas Gpynkius. Cucremsl ypaBHeHUH. TpUroHomMeTpruueckue npeodopa3zoBanus U
TPUTOHOMETPUUECKHUE YPABHEHUS.

IIOBTOPEHVE. PELLIEHUE 3AJIAHUW ET'D — 5 u.

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

JleiictBurenbHble  yucina.  IlokasarenbHas — ¢ynknumsa.  CreneHHas — QyHKIHS.
Jlorapudmuueckas ¢ynkuus. TpuroHomerpuueckue MpeoOpa3oBaHUsI, TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA.

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

OOnacTh ompeneNeHuss W MHOXKECTBO 3HAYCHUH TPUTOHOMETPHUYCCKHX (DYHKIIHH.
YeTHOCTh, HEYETHOCTh, IEPUOJUYHOCTh TpPUTOHOMETpUYeckuX (yHkumid. HaumeHbimii
HOJIOKUTENbHBIN nepuoj. CBoiicTBa U rpaduku GyHKIMA y=COSX, Y=SinX, y=tgx. CBoiicTBa u
rpauKu 00OpaTHBIX TPUTOHOMETPUUYCCKUX () YHKITUI.

[IPOU3BOJIHASI 1 EE TEOMETPUYECKHI CMBICJI — 18 4, u3 mux 1 KoHTpoIbHAs
padora.

YucnoBelie mnocienoBarenbHOCTU. [IpencraBienne o mpenen MocieI0BaATeIbHOCTH.
[IpencraBnenne o mpeaene pynkuuu. [IpeacraBneHue o HEMPepHIBHOCTH (DYHKIMU B TOYKE.
MruoBenHas ckopocTh. OmpeneneHue TPOU3BOAHON. DU3HUECKUN CMBICT TTPOU3BOIHOM.
[IpaBuna HaxokAeHHS MNPOW3BOAHBIX (muddepenmupoBanus) Gyakauii. [IpowsBogHas
creneHHol (QyHknuu. [Ipowm3BojmHBIC 3JIeMEHTapHBIX (GYHKIWH. [IpOM3BOAHBIE CIOXKHBIX
byHKIMA. ['eoMeTprdecKuii CMBICT TPOU3BOIHON. Y paBHEHHUE KacaTeIbHOW K rpaduKy (yHKITUH.
[IPUMEHEHHWE T[TPOU3BOJIHON K MCCJIEJOBAHUIO ®YHKIMN — 19 4, u3 Hux 1
KOHTPOJIbHAs padora.

Bospacranne u yowiBanue ¢yHkuuu. JloctaTouHble YCIOBHUSI BO3pacTaHUsi U YOBIBAHUS
byHku. OkcTpeMyMbl (GyHKIMH. HeoOxoauMoe ycloBHE CYIIECTBOBAHUS OJKCTpEMyMa
HenpeprIBHOU nuddepenupyemoit pynkuuu. Jloctatounsie ycinoBus skcTpemyma. Haubombiee
U HauMeHblee 3HaYeHus: QyHKIUU. 3a1aul Ha onTUMU3auio. [IponsBoaHas BTOpOro mopska,
BBITTYKJIOCTh U TOUKH Tieperuda. [loctpoenue rpadgukoB GyHKiuit. ACUMITOTHI (QYHKITHH.
[TEPBOOBPA3HASA 1 UHTEI'PAJI — 12 4, u3 uux 1 koHTpoOJLHasI padoTa.

[lepBooOpaznas. IlepBooOpa3Hble HEKOTOPHIX 3JeMEHTapHbIX QyHkuuid. IIpaBuia
HaXOXJIEeHUsA TMepBooOpaszHbiX. [lnomane kpuBonuHelHO# Tpanenuu. Wuterpan. ®opmyna
Hrrotona-Jleiibauna. Beraucienne miomasiei ¢ moMoIbio HHTETPaIoB.

OJIEMEHTBI KOMBUHATOPUKM U TEOPUU BEPOATHOCTU - 19 4, u3 Hux 1
KOHTpPOJIbHAasA padora.

[IpaBuno mnpousBenaeHus. Pa3smemieHuss ¢ TOBTOPEHUSIMU U 0€3 TOBTOPECHHH.
[lepectanoBKM pa3inuuHbIX d1eMeHTOB. Coderanuss Oe3 moBTOopeHui. Paznmoskenue OmHOMA
Hrrotona. Crydaiinble, TOCTOBEpHBIC, HEBO3MOXKHBIE cOOBITHA. KoMOuHaruu coobituii. Cymma u
npousBeneHue coobiTuil. [IpoTnBononoxHbie coObITHsI. ONBIT C PABHOBO3MOXHBIMU HCXO/IaMHU.
Knaccuueckoe ompeneneHre BEpOSTHOCTH. BeposATHOCTH CyMMBI HECOBMECTHBIX COOBITHH.
BeposiTHOCTE CyMMBI  COBMECTHBIX COOBITUH. YCIOBHasi BEpPOSTHOCTh. BeposTHOCTH
MIPOU3BEICHUS HE3aBUCUMBIX COOBITHIA.

KOMIIJIEKCHBIE YHCJIA — 8 u.

[TonsiTHe KOMIUTEKCHOTO YKCIa. JleficTBUTENbHASI 1 MHUMAs 9aCTh KOMIUIEKCHOTO YHCJIa.
CrnoxeHue U yMHOXKE€HHE KOMIUIEKCHBIX yucen. KOMIIEKCHO compsbKeHHble yuciaa. Moayib
KOMIUTEKCHOro yucia. Omnepanuyd BbIUMTAHHUS U JAelieHus. ['eoMmeTrpuyeckas WHTEpIpeTarus



KOMIUIEKCHOTO umciia. KoMIUIEKCHbIE KOPHM KBAJpaTHBIX ypaBHEHMH. TpuUroHomerpuueckas
(hopMa KOMIUICKCHOTO YHCIIa.

PEIIEHUE TEKCTOBBIX 3A/IAY — 10 4, u3 Hux 1 nposepounasi padora.

IIOBTOPEHUE. PEILIEHUE 3AJTAHUIN ETD - 24 4

3.2 Moayas: TEOMETPUSA
10 kaacc
I[TOBTOPEHUME- 1 gac

IToBTOpEHME Kypca IIIaHUMETPUU
BBEJAEHUE.AKCUOMbBI CTEPEOMETPUN- 4 yaca

[Tpenmer crepeomeTpun. AKCUOMBI cTepeoMeTpun. HekoTopele ciecTBUS U3 aKCHOM.
[TAPAJUIEJIBHOCTD TIPSIMBIX UM IIJIOCKOCTEV- 19 uacoB, H3 HHX 2 KOHTPOJIbHBIE
padoThI.

[TapaiienbHOCTh MPSAMBIX, OPSIMON M IVIOCKOCTH. B3anMHOE pacnosioxkeHue ABYX NPSIMbIX
B IIPOCTPAHCTBE. YTON MeExXAy IAByMsa npsMbIMH. [lapamiensHocTh mockocteil. Terpasap
U napajuieenunes.

[EPIIEHJIUKYJIIPHOCTh TIIPSIMBIX W IIJIOCKOCTEW- 19 uacoB, m3 mmx 1
KOHTPOJIbHAasi padora.

IlepneHquKyISIpHOCTD MPSMOM U IUIOCKOCTH. IIepneHauKysp U HaKJIOHHBIE. YTOJI MEXKIY
NpsAMOM M IIIOCKOCTBIO. [[Byrpanssliii yroiu. [leprnieHauKyaspHOCTh IIIOCKOCTEM.
MHOI'OI'PAHHUKHM- 16 yacoB, u3 Hux 1 KoHTpoJibHasA padora.

[Tonsitue Muororpannuka. [Tpuszma. [lupamuaa. IlpaBuinbHbIe MHOTOTPAHHUKH.
I[TOBTOPEHUE- 9 yacoB, u3 Hux 1 quarHocrtuyeckasi padora.

AKCHOMBI CTEpEOMETpUM M X cleAcTBue. IlapamienbHOCTh NPSMBIX U IIJIOCKOCTEM.
[TeprieHAMKYASIPHOCTD MPSIMBIX U IIOCKOCTEN. [lepneHanKyIapHOCTh IIIOCKOCTEN. JIByrpaHHbIii
yroa. [lapannenenunen. [Ipuzma. [IpaBunbHas nupaMua. Y ceueHHass TUpaMuaa
11 kaacc
TEJIA BPAILIEHUA — 15 4, u3 Hux 1 koHTpoIbHAs padoTa.

[Hunuuaapudeckass TOBEPXHOCTh, oOpasyromue. I[IpsiMoit KpyroBoi UHIUHIpP, OCh
mmHApa. OceBoe cedenue mumHApa. [lnomans 60xoBoi moBepxHocTH HWIMHApa. KoHnueckas
MOBEPXHOCTh, OOpasytomue. [Ipsmoii kpyroBoil KoHycC, ero ocb. OceBoe ceueHue KOHyca.
[Tnomane OOKOBOW MOBEPXHOCTH KOHYCa. YCEUEHHBIM KOHYC W IJIOMAaAb €ro OOKOBOH
noBepxHoctu. Cdepa u map. B3aumnHoe pacnonoxenue chepsl U miaockoctu. KacarenpHas
IUIOCKOCTH K cepe, ee cBoicTBo. [Inomans cheprl. KomOuHanuu cdepsl u Te1 BpalieHus.
OBBEMBLI TEJI — 17 4, n3 Hux 1 koHTpOJIBLHas1 padoTa.

ITonsatue o6bema, cBoiicTBa. OOBEM MPSIMOYTOJABHOTO Napaienenuneaa. Oovem npsmon
IpU3MBl U HWIMHIApA. Berunciienne o0beMOB Tell ¢ MOMOIIbIO MHTErpasioB. O0beM HAKJIOHHOMN
npu3Mbl. OO0beM NHUpaMUIbl U KOHYCa, yCe4eHHOro KoHyca. O0beM mapa M Iomags chepsbl.
OO0beMbl 11apOBOrO CErMEHTA, LIAPOBOrO CJIosl W IapoBoro cexkropa. KomOunanuu cdepsl u
MHOTOTPaHHHKOB.

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

IlonssTue  BeKTOpa, HYJIEBOM  BEKTOP, KOJUIMHEApHbBIE, COHAIIPABIECHHBIE U
IIPOTUBOIOJIOKHO HAalpaBJIeHHbIE BEKTOPHI. PaBHbIe BeKTOpbI. Cl10kKEeHHEe 1 BEIYUTaHHE BEKTOPOB,
CBOICTBA. YMHOXEHHE BEKTOpa Ha 4YHUCIO, CBOMcTBa. KoMIuUlaHapHbIE BEKTOpBI, MNpPU3HAK
KOMILUTAHAPHOCTH Tpex BeKTOpoB. [IpaBwiio mapamnenenunena. PasnoikeHne BeKTOpa IO TpeM
HEKOMILIAHAPHBIM BEKTOPaM.

METO/] KOOPJMHAT B ITPOCTPAHCTBE — 13 4, u3 Hux 1 KoHTpoJbHasK padoTa.

[IpsamoyronbHast cucremMa KOOpAMHAaT B mpocTpaHcTBe. KoopamHaTel  BeKTOpa,
KOOpJMHATBl CYMMBbI, Pa3HOCTH BEKTOPOB U NpPOU3BENEHHUS BeKTOopa M yucia. CBs3b MEXIy
KOOpJMHATaMH BEKTOpa U KOOpAuWHATaMH ToueK. KoopanHaTel ceperHbl OTPE3Ka, BHIYMCIEHUE
JUTMHBI BEKTOpA MO €ro KOOPJAWHATaM, pacCTOSHUE MEXKIY ABYMs TOUKaMH. Y paBHEHHE C(hephl.
Yron mexny Bekropamu. CKalsipHOE INPOU3BEACHHE BEKTOPOB. BbIUMCIEHHE YIJIOB MEXKIY



OpsAMbBIMH KW IINIOCKOCTAMH KOOPAMHATHBIM MCTOJO0M. HGHTpaHLHaH, OCCBas, 3CpKaJIbHasA
cumMeTpun. [lapanneasHbIi IepeHoc.

[TOBTOPEHUE. PEINIEHUE TI'EOMETPUYECKUX 3AJJAY - 15 4y, m3 Hux 1
AMATHOCTHYECKAs padoTa.

4. [lnaHupyemMblie pe3y/ibTaThbl

Juunocmuule peyiomamot:

1. JImuyHocTHBIEe pe3yJbTaThl B cepe OTHONIEHUH o0y4yarommxcs K cede, K cBoeMy
310POBbI0, K MIO3HAHMIO CeOs:

> OpucHTalIUA 06yan0Luchs1 Ha pcajin3alui0 MNO3UTHBHBLIX JKU3HCHHBIX IICPCICKTUB,
WHUIIMATUBHOCTh,  KpPEAaTHUBHOCTb, TOTOBHOCTb M  CIHOCOOHOCTh K  JHMYHOCTHOMY
CaMOOITPCACICHUIO, CHOCO6HOCTB CTaBUTh LCIIU U CTPOUTDH )KU3HCHHBIC ITJIAHBI;

» TOTOBHOCTh U CIIOCOOHOCTH O0ECIEYUTh cebe M CBOUM OJIM3KHM JIOCTOMHYIO JXH3Hb B
MPOLECCE CAMOCTOSTENBHOM, TBOPUECKOW U OTBETCTBEHHOM JESATEIbHOCTH;

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

» TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMXCs K CaMOpPa3BUTHUIO KM CAaMOBOCIIUTAHHIO B
COOTBETCTBHUH C OOIICYETIOBEUYECKUMH LIEHHOCTSIMH U UI€aIaMHU TPAKIAHCKOTO OOIIEeCTBa,;

2. JINYHOCTHBIE Pe3yJbTAThl B c(pepe OTHOLIEHUI 00YYAKIIHMXCH ¢ OKPYKAKIIHUMHA
JIIOIBMU:

» HPABCTBCHHOE CO3HAHUE U MOBEJICHUE HA OCHOBE YCBOCHHS OOIEYETIOBEYCCKUX IIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U IMOBCACHNA B IMOJIMKYJIBTYPHOM MHUPEC, TOTOBHOCTH U CIIOCOOHOCTH
BECTH AHMAJIOT C IPYTMMH JIIOJIbMHU, JOCTUTATh B HEM B3aWMOIOHUMAHUS, HaXOIUTh OOIIHE
oejii 1 COTPpyAHNYIATh I UX JOCTHUIKCHU A,

» TPUHATHE TYMaHUCTHYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXKHUTEIBHOE U JOOPOKEIATEILHOES
OTHOLIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

3. JInuHOCTHBIE pe3yJbTAaThl B c(hepe OTHOMIEHHI 00y4alOIIUXCH K OKPYKaIOIIEMy
MMPY, ’KUBOH NPUPO/E, Xy10:KeCTBEHHOH KYJIbType:

» MHUPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH, 3HAYMMOCTH
HAayKHM, TOTOBHOCTb K HAYYHO-TCXHUYCCKOMY TBOPYCCTBY, BJIAACHUC I[OCTOBepHOI\/'I
uHpopMalnreil 0 NepeioBbIX JOCTHKEHHUIX U OTKPBITUAX MUPOBOM M OT€YECTBEHHOH HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

» TOTOBHOCTH M CIIOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIE CAMOOOpPa30BaHHIO, HA TPOTSHKECHUN
BCEH JKM3HM; CO3HATEIbHOE OTHOILIEHHWE K HENPEpHIBHOMY OOpa30BaHMIO KaK YCIOBHIO
yCIeHOM npodeccuoHaNIbHON U 00I1IeCTBEHHOM e TENIbHOCTH.

Memanpeomemmbie pe3yibmaniol .

1. PeryasiTuBHbIe yHMBepcaJibHbIe y4eOHbIe AeilicTBUS
BorinyckHUK Hay4YuTCH:

» CaMOCTOSITETIHHO OIPENENATh IIeH, 33aBaTh MapaMeTpPhl U KPUTEPHUH, TI0 KOTOPHIM MOKHO
OIPEAEIUTD, YTO LIEIb TIOCTUTHYTA;

> OLICHUBATh BO3MOXHBIC IIOCJICACTBHUSA JOCTHXCHUA MOCTaBJICHHOMN e B OCATCIBbHOCTH,

COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIIMX JII0/Iei, OCHOBBIBASICh HA COOOPAKEHUIX ITHKH

U MOpaJlu;

CTaBUTh U (QOPMYIUPOBaTH COOCTBEHHbBIE 3a/aud B OOpa30BaTEIbHON JAEATEIBHOCTH U

KU3HCHHBIX CUTyallUAX;

OLIEHUBATh PECYPCHI, B TOM YHCJIe BpeMsl U Ipyrue HeMaTepuaibHble pecypchl, HEOOXOUMbIE

JUIA JOCTHXKEHU A MOCTaBJICHHOMN e,

BBIOMpaTh MyTh JOCTHKCHHSI €M, TIUIAHUPOBATh pEIICHHe TOCTaBICHHBIX 3ajad,

ONTUMU3HPYS MAaTCPHUAJIBHBIC 1 HEMATCPHUAJIbHBIC 3aTPAaThI;

OpraHu3oBbIBaTh A(P(PEKTUBHBIA MOUCK PECypcoB, HEOOXOAUMBIX JUIS JOCTHXKEHUS

IMOCTaBJICHHOM IICIIH;

vV VYV V¥V V¥V



»  COIOCTABIISATh MMOJYYECHHBIH PE3yNIbTaT ACATEIBHOCTH C TOCTABICHHOM 3apaHee IeIbIO.
2. Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUSA
BohinyckHUK HAy4YuTCH:

>

>

>

UCKaThb M HAXOJUTh OOOOILIEHHbIE CIIOCOOBI PELIeHMs 3a/1ad, B TOM YHUCIE, OCYLIECTBIAThH
pa3BepHyThIi WH(GOPMAIMOHHBII MOMCK W CTAaBUTh HAa €r0 OCHOBE HOBBIC (yueOHBIE U
II03HABATENbHBIC) 331a4H;

KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH HH(OPMAIIHIO C PA3HBIX MO3UIHH, pacrio3HaBaTh
1 GUKCUPOBATh IPOTUBOPEUHs B MH(POPMALIMOHHBIX UCTOUHUKAX;

HCIIONB30BaTh  PA3JIMYHBIE MOJCIBHO-CXEMAaTUYECKUE CpPEACTBA I  INPEICTaBICHUS
CYHIECTBCHHBIX CBS3€ M OTHOIUCHHUH, a TAaKXE IPOTUBOPEYUH, BBIABICHHBIX B
MH(POPMALIMOHHBIX HCTOUHUKAX;

HaXOJUTb W IPHUBOJUTH KPUTHUECKHE apTyMEHTbl B OTHOLIECHUU [JEHCTBUH U CYXKICHHUU
JIPYroro; CIOKOWHO M pPa3yMHO OTHOCUTHCA K KPUTHMYECKMM 3aME4YaHUsIM B OTHOILUEHUU
COOCTBEHHOTO CYX/IEHUS, paCCMaTPUBaTh UX KaK peCcypc COOCTBEHHOI'O pa3BUTHS;
BBICTPAaWBaTh MHIMBUAYAIbHYI0 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBASI OIPAaHHUYCHHS CO
CTOPOHBI IPYIUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

MEHSATh U YACPKUBATh PA3HbIC ITO3UIMHU B IIO3HABATEILHOMN ACSATEIBHOCTH.

3. KommyHukaTHBHBIE YHHBepcalbHbIe YueOHbIe qeicTBUS
BbinyckHUK HayuMTCS:

>

YV V VYV V¥V

OCYIIECTBIAThH JEJIOBYI0 KOMMYHHUKAIIUIO KAK CO CBEPCTHHKAMH, TaK M CO B3pPOCIBIMU (Kak
BHYTpPH 00pa3oBaTeIbHON OpraHU3alliy, TaK U 3a e¢ MpeaesiaMu), oJ0upaTh MapTHEPOB IS
JIEIOBOM KOMMYHUKAIIMKU UCXO/I U3 COOOpaKEHUI pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATH;

P OCYIIECTBIEHUU TPYIIIOBOM pabOTHI OBITH KaK PYKOBOJIUTENIEM, TaK M YWICHOM KOMaH/IbI B
Pa3HBIX pOJIsiX (TEHEPATOP UEH, KPUTUK, UCTIOTHUTENb, BBICTYHAIOIINN, SKCIIEPT U T.11.);
KOOPIUHUPOBAaTh M BBIMNOJHATH pabOTy B YCIOBUAX pEAIbHOrO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BEpPHYTO, JOTUYHO U TOYHO M3JIaraTh CBOK TOYKY 3PEHUSI C MCIIOJIb30BAaHUEM aJE€KBATHBIX
(YCTHBIX M MUCHhbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(PIUKTOTEHHbIE CUTYallUd U TIPEIOTBpaIaTh KOH(MIUKTHI 1O UX aKTUBHOM
(a3bl, BBICTpAaWBaTh JACIOBYI0 M 00pa30BaTEbHYI0O KOMMYHHUKAIIMIO, W30erass JTUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

Ilpeomemnmnnie pezyromamot

1. Moayab «Aaredpa u HaYaja aHAJIH3A»

B pe3ynbrare u3yueHus Kypca ydeHUK JOJDKEH
MOHUMATH!

e 3HAYEHUE MAaTEMaTUYECKOW HAayKH JUIsl pelIeHUs 3a/1a4, BOZHUKAIOLIUX B TEOPUU U
HpaKTI/IKe; HII/IpOTy 1 B TO XK€ BpeMSI Ol"paHI/I‘-IeHHOCTI) HpI/IMeHeHI/IH MAaTEMATHUYCCKUX
METOJIOB M HCCJIEIOBAHUIO MTPOLIECCOB U SBIICHUN B MPUPOJIE U OOIIECTBE;

® 3HAYCHHC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKOIINX B CaMOﬁ MaTeMaTuKe st q)OpMI/IPOBaHI/H[
nu paSBI/ITI/Ifl MaTeMaTquCKOﬁ HaYKI/I, I/ICTOpI/II-O paSBI/ITI/ISI TIOHATHS YKCiia, CO3aaHUA
MaTEeMaTHYECKOIO aHaJIN3a;

® YHUBEPCAJIbHBIN XAPAKTEP 3aKOHOB JIOTUKA MAaTEMATHYECKUX PACCYKIECHUN, UX
MIPUMEHUMOCTH BO BCEX 001aCTIX YEIOBEUYECKOU IeITeTbHOCTH;

® BEPOSITHOCTHBIN XapaKTep Pa3IMUHBIX ITPOLIECCOB OKPYXKAIOIIErO MUpa.

NOJYYUT BO3IMOKHOCTD HAYYUTHCH

® BBINOJHATH apupMETHUECKHE JEHCTBUS, COUeTasl YCTHHIE U MUCbMEHHBIE PUEMBI,
IIPUMEHEHNE BBIYMCIIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAYEHUS KOPHS HAaTypaJIbHON
CTETIEHH, CTETNEHU C pallMOHAJIbHBIM TTOKa3aTeseM, Jorapudma, UCHoib3ys Ipu
HEO0OXOIUMOCTHU BBIUMCIUTEIbHBIE YCTPOUCTBA; MOJIb30BATHCS OLICHKOM U PUKHUIAKON
IIPU IIPAKTUYECKUX pacyeTax;



® IPOBOAMTH IO U3BECTHBIM (POpPMyJIaM M IIpaBUIaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPa)KEHUH, BKIIIOYAIOIUX CTENEHH, paJuKabl, JOrapu(pmMbl 1 TPUTOHOMETPUUYECKHE
byHKIUY;
® BBIYHCIIATH 3HAYECHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISAS HEOOXOJUMBbIe
HOJICTAHOBKH U ITpeoOpa3oBaHus;
® UCHOJb30BATH NPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUUECKOU JESITEIBHOCTH U
IIOBCEJHEBHOM KU3HHU JUIA:
® [IPaKTHUYECKUX PACUETOB 10 (POpMyIIaM, BKIIOUask GOPMYIIbl, COJEpHKAIUE CTEIICHH,
pauKabl, JorapupmMbl 1 TPUrOHOMETPUUECKUE (PYHKIMH, UCTIONb3YS IPU
HEO0XOIMMOCTH CIIPaBOYHbBIE MAaTEPUAIIBI U TIPOCTEHININE BRIYUCIUTEIbHBIC YCTPONUCTBA,
® pacro3HaBaTb Ha 4YepTekax M MOJENAX IPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH
TpEeXMepHbIE OOBEKTHI C UX ONUCAHUSIMHU, U300PAKEHUAMHY;
® ONHCHIBaTH B3aMMHOE pACIOJNIOKEHHE TMPSIMBIX H IUIOCKOCTEH B TMPOCTPAHCTBE,
ap2yMeHmupo8ams c80uU CYHCOeHUs1 00 IMOM PACNONONHCEHUU,
® AHAIM3MPOBaTh B INPOCTEHIINMX CIy4asxX B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
POCTPAHCTBE;
e u300pakaTh OCHOBHbIE MHOTOTPAHHUKM M KpPYIJIble Teja; BBINOJIHATH YEPTEXKU IO
YCIIOBUSAM 3ajiay;
® cmpoums npocmenuue cederus Kyoa, npuszmbl, NUpAMUobL,
® pemarh IIAHUMETPHUYECKUE U MPOCTEHUIINE CTEPEOMETPHUECKUE 3a]]aul Ha HaXOXKICHHUE
F€OMETPUUYECKHUX BEJIMYUH (JJIMH, YTJIOB, IUIOMIA/Iel, 00bEMOB);
® UCHOJb30BATH IMPU PEIICHUM CTEPEOMETPUUECKUX 3aJau MJIaHUMeTpudeckue (hakTbl U
METO/bI;
® TIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B X0/I€ PELICHUS 3a]1a4;
HCNOJIb30BATh TPUOOPETEHHBIE 3HAHWSA M YMEHUS B TIPAKTUYECKOW JESITEIBHOCTH U
HOBCEHEBHOM KU3HU JUIA:
® ucciefoBaHUs (MOJENHMPOBAHUS) HECIOKHBIX MNPAKTUYECKHX CHTyallud Ha OCHOBE
U3y4eHHBIX (HOPMYI U CBOMCTB QUryp;
® BBHIYMCIICHHUS 00OBEMOB U TUIOIIAIeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH
NPaKTUYECKHUX 3334, HCIIOJIB3YsI TP HEOOXOIUMOCTH CIIPABOYHHUKH M BHIYHCITUTEIBHEIC
YCTPOMCTBA.
DyHKIUHN U ITpaPUKH
ydalmecsi Hay4aTcst
e  OmpeneNsITh 3HaYeHUE (PYHKIIUH 110 3HAUSHHIO apTyMEHTA MPH Pa3IMIHbIX
crocobax 3aaHus PyHKINH;
® CTPOMTH IpadMKU U3YUEHHBIX QYHKIUII;
® ONUCHIBATh MO IpaduKy NOBEJCHHUE U CBOMCTBA (DYHKIMHA, HAXOJUTD MO IrpaduKy
(GyHKIMY HAHOOJbIINE U HAMMEHBIIINE 3HAYEeHUS;
® pelaTh ypaBHEHUS, IPOCTEHUIINE CUCTEMbI YPaBHEHHM, UCIIONIb3Ys CBOMCTBA
GbyHKIMHI 1 UX TpapUKOB;
MOJIYy4aT BO3MOKHOCTH UCIIOJIb30BATh IPUOOPETEHHbIE 3HAHUS M YMEHUS B PAKTHYECKOM
NeSITETPHOCTH U TIOBCETHEBHOM KHU3HH IS
® ONUCaHUS ¢ TOMOIIBIO (PYHKIMH pa3IMYHBIX 3aBUCUMOCTEH, TPEICTaBICHHS UX
rpadu4ecku, MHTEPIIPEeTaluK rPpaduKoB;
Hauyana maTeMaTH4yeckoro aHajaimusa
ydalmecsi Hay4aTcst
® HCCIIeZIOBATh B MPOCTEHUINNX CITydasX (PYHKIIMA HA MOHOTOHHOCTh
HCNOJIb30BATh TPUOOPETEHHbIE 3HAHWUSA M YMEHUS B TPAKTUYECKOM JesITeIbHOCTH U
TIOBCEHEBHOM KU3HU IS
® pelIeHHs NPUKIIaJHBIX 337a4, B TOM YHCJIe COLUAIbHO-9KOHOMUYECKUX U (PU3NYECKHX,
Ha HauOOoJbIINe U HAMMEHbIIINE 3HAUEHUs, HA HAX0XK/IEHHUE CKOPOCTH U YCKOPEHHUS;



YpaBHeHHUsS M HEPABEHCTBA
Hay4aTcs
e pemarh palMOHAJbHBIC, MMOKa3aTeJIbHBIE M JOrapu(pMuyeckue ypaBHEHUS U
HEPABEHCTBA,
® COCTaBJIATH YPaBHEHHUs M HEPABEHCTBA 10 YCIIOBUIO 33]1a4H;
® UCMOJB30BaTh Ui MNPHOIMKEHHOTO pELICHUS YPAaBHEHWH W HEPaBEHCTB
rpadu4ecKuil MeTox;
e n300pakaTh Ha KOOPJIUHATHOM IUIOCKOCTHM MHOMKECTBA PELICHUH NPOCTEHIINX
YPaBHEHHUH U X CUCTEM;
MOJIy4aT BO3MOKHOCTH HCIIOJIb30BATH NMPUOOPETEHHBIE 3HAHUS U YMEHMs B IPAKTHYECKON
JESATEIIBHOCTH U ITOBCETHEBHOM JKU3HU JUISL:
® [IOCTPOCHUS U UCCIIENOBAHMS IIPOCTEHIINX MATEMATUYECKUX MOJEIIEH.
B paGoueii mporpaMme NpeACTaBICHBI COAEPXKAHHWE MAaTeMaTU4ecKOro oOpa3oBaHM,
TpeOoBaHUS K 00sA3aTeJIbHOMY M BO3MOXXKHOMY YPOBHIO IIOJIOTOBKHM OOydaromierocs u
BBIITYCKHHKA, BUJBI KOHTPOJISL, @ TAK)KE KOMITBIOTEpPHOE 00ECTICYeHHE ypOKa.

2. Monyab «I"eomeTpusi»

ydauuecss Hay4aTcs

e Brnagers reoMeTpU4ECKUMH MTOHATHUAMMU IIPU PELICHUU 3a1a4 U IPOBEACHUN
MaTEMaTHYECKUX PaCCyKICHUM;

e CaMOCTOATENILHO (POPMYITUPOBATH ONMPEICICHUS T€OMETPUUECKIX (DUTYP, BHIABUTAThH
THIIOTE3bl O HOBBIX CBOWCTBAaX U MPHU3HAKaX F€OMETPHUECKUX (PUryp 1 0O0CHOBBIBATH MU
OIIpPOBEPraTh UX, 0000IIaTh WM KOHKPETH3UPOBATh PE3YNIbTAaThl HA HOBBIX Kilaccax (Guryp,
IPOBOJUTH B HECIIOKHBIX CIy4asX KIacCUPHUKAIMIO GUTYp IO pa3IMYHBIM OCHOBAHUSM;

e HCCJEN0BaTh YEPTEKHU, BKIIIOUAsi KOMOMHALUU QUTYp, U3BIIEKATh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

e pelaTh 3a/1a4d FEOMETPUYECKOIO COACPKAHNUS, B TOM YHUCIIE B CUTyallUsAX, KOI1a aJrOPUTM
pEeLIeHUs He CIeyeT SIBHO U3 YCIOBHUS, BHIIOIHATh HEOOXOAUMBIE JJIS PEIICHUs 3a1a4K
JIOTIOTHUTEIIbHBIE IOCTPOEHUS, UCCIIEIOBATh BOZMOKHOCTh IPUMEHEHUS TEOPEM U (HopMyIt
JUIS peLLIeHUs 3a7ad4;

e yMeTb (OPMYIUPOBATH U JI0KA3bIBATh TEOMETPUUYECKUE YTBEPIKICHUS;

e BJAJAETh NIOHATUAMU CTEPEOMETPHUU: IIPU3MA, NTapaJUIeICIUIE ], IMPAMUIA, TETPAdID;

e HMETh MIPE/ICTAaBICHHS 00 aKCHOMaX CTEPEOMETPHUH U CIIEICTBUAX U3 HUX U YMETh
IIPUMEHSATD UX IIPU PELICHUU 3a/1a4;

e YMETb CTPOUTH CEYEHMS] MHOTOI'PAaHHHUKOB C MCIOJIb30BaHUEM PA3IIMYHBIX METOJ0B, B TOM
4HCIIE U METOJA CIIEJI0B;

*  HMMETh IIPECTABICHNE O CKPEIIMBAIOIIMNXCS MPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOUTh
YTOJ1 ¥ pacCTOSIHUE MEKYy HUMU;

e TPUMEHATH TEOPEMBI O NTAPAUIETBHOCTH IPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE MPH
pELICHUH 3a/1a4;

e  yMEThb IPUMEHSATH NapaieIbHOE MPOESKTUPOBAHUE IJI U300paXKeHUs PUTYP;

e YMETbh IPUMEHATH NEPIECHIAUKYIIPHOCTH NPAMOU U IIJIOCKOCTH IIPU PEILICHUHU 3a7ad4;

e  BJAJETh MOHATHIMHU OPTOTOHAIBHOE MPOEKTUPOBAHUE, HAKJIOHHBIE U UX MPOEKIINH, YMETh
[IPUMEHSATH TEOPEMY O TPEX NEPIECHAUKYIIIpaxX IIPU PELICHUH 3a/1aY;

e BJIQJICTh MOHATUSMU PACCTOSIHUE MEXAY GUTYypaMH B IPOCTPAHCTBE, OOLINI MepHIeHAUKYIISP
JBYX CKPEILMBAIOLIUXCS IPSIMBIX U YMETh IPUMEHSATH UX IIPU PELICHUH 3a/1a4;

e BJAJETh MOHATHEM YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO M YMETh IIPUMEHSTh €T0 MPH
pELICHUH 3a/1a4;

e  BJAJETh MOHATHUIMU JABYTPAHHBIN YTOJ, YOI MEXIY IJIOCKOCTSIMU, NEPIEHINKYIIIPHbIE
IIJIOCKOCTU Y YMETh IIPUMEHSATH UX IIPU PELICHUU 3a/1a4;

e BJAJAETh NOHATHIAMH IPU3MA, NApALIENEIUIE] U IPUMEHATh CBOMCTBA MapaJulelICINIe1a
IIpU PELLECHUN 3a/1a4;



BJIQ/ICTh IOHITHEM MPSMOYTOJIbHBIN TapasieeuIe]] ¥ MPUMEHSTh €ro Py PEeIICHUN
3ajay;

BJIQ/ICTh MOHITHSIMH MMMPAMHJIA, BUIBI TUPAMUJI, STIEMEHTHI MPAaBUILHONW TUPAMUIBI U YMETh
NPUMEHSTH UX NP PEIICHUU 33]1a4;

UMETH TPEJICTABICHUE O TeopeMe Diliepa,IpaBUIbLHBIX MHOTOTPAHHUKAX;

BJIAJICTh MMOHSTHEM ILIONIA U IIOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MTPUMEHSThH €T0 IPU
pEIICHUH 33]1aY;

BJIAJICTh MMOHSTUSMU TeJa BpameHus (IHIUHIP, KOHYC, map u cdepa), UX CEYCHUs U yMETh
MPUMEHSTH UX TPU PEUICHUH 3a/1a4;

BJIAJICTh MMOHSATUSMU KacaTeIbHbIC IPSIMbIC U TUNIOCKOCTH U YMETh MIPUMEHSTh U3 IPH
pEIICHUH 33]1aY;

UMETh MPEICTABIICHUS O BIIMCAHHBIX M OMMCAHHBIX c(hepax U yMETh MPUMEHSATh X TPU
pEIICHUH 33]1aY;

BJIAJICTh MOHATUSAMHU 00bEM, 00bEMbI MHOTOTPAHHHUKOB, TEJI BPAIICHUS ¥ IPUMEHSTh UX MPH
pEIICHUH 33]1aY;

UMETb MPEJCTABICHUE O PA3BEPTKE IIMIUHJIPA U KOHYCA, TUIOMIAIN TOBEPXHOCTH IIMJIUHIIPA U
KOHYyCa, yMETh MIPUMECHSITh UX TIPU PEUIICHUH 3a/1a4;

UMETh MPEJCTABICHHUE O TUIOIIAAH chEepbl U YMETh IPUMEHSITh €T0 MPH PEIICHUH 3a]1ay;
YMETh PElIaTh 3a/1a4i Ha KOMOMHAIIMA MHOTOTPAHHUKOB ¥ TEJI BPAIICHHS;

UMETh MPEJCTABICHUE O MOJ0O0UH B MIPOCTPAHCTBE U YMETh PEIIaTh 33/1a4d Ha OTHOIIICHHUE
00BEMOB H IIJIOMIA/ICH MTOBEPXHOCTEH TTOTOOHBIX (QUTYD.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomMemos:

COCTaBIISITh C HCIIOJIb30BAHMEM CBOMCTB F€OMETPHUICCKUX (PUTYp MaTeMaTUYECKUE MOJICIH
JUTSL PEUICHUS 3aj1a4 MPAKTHYECKOT0 XapakTepa U 3a/1a4 U3 CMEKHBIX TUCIIHILIHH,
WCCJICIOBATH MMOJIYYCHHBIE MOJICIIA U MHTEPIIPETUPOBATH PE3yIbTAT

BraneTh MOHITUSAMU BEKTOPBI M KX KOOPIAMHATHI;

YMETh BBITIOJIHATE OTICPAIIUU HAJl BEKTOPAMH;

UCIIOJIb30BATh CKAJSIPHOE MPOU3BEACHIE BEKTOPOB MPH PEIICHUH 33]1aY;

MPUMEHSTh YPaBHEHUE TUIOCKOCTH, (DOPMYITY pacCTOSTHHUS MKy TOYKaMH, ypaBHEHUE
cdepsl IpU pelIeHr  3a1ay;

MPUMEHSTh BEKTOPBI U METOJ KOOPJIMHAT B IPOCTPAHCTBE MPH PEIICHUH 32124

DYHKIHOHAIBHASI TPAMOTHOCTH
Yumamenvckas epamomnocms (paboma ¢ mekcmamii)

e (OOyueHue YTEeHHUIO: CITIOCOOHOCTh BHIOUPATh CTPATETHIO U TAKTHKY YTCHHUS B
3aBUCHUMOCTH OT LIeJIM YTeHUs (TUOKOe YTeHuE).

e Pa3BuTue MEXaHU3MOB PEYM: YMEHHE JIeJaTh IKBUBAJICHTHBIC 3aMEHbI, CAKUMATh TEKCT,
NpPEeABUAETh, IPEIYTrablBaTh COIEPHKAHUE TEKCTA.

e PazBuTue yCTHON M NMUCBMEHHOU pEYHU.

Mamemamuueckasn epamomnocms (peuienue 3a0ay u Keucos)

® 3a7aHusl, B KOTOPBIX UMCIOTCA JIMITHUEC JaHHBIC,

® 3aaHus C IPOTUBOPECYHNBBIMHA JTaAHHBIMHU,

® 3a/1aHus, B KOTOPBIX JaHHBIX HEAOCTATOUYHO IJIS PCIICHUS

¢ MHOI'OBAPUATHBHBIC 3a/IaHUA (I/IMCIOT HCCKOJIbKO BAPUAHTOB peIJ_IeHI/Iﬂ).

3aga4u OTKPBITOTO TUIIA!

L4 HpC,Z[MCTHLIe 3alavyu: B YCIIOBUHU OIMUCBIBACTCA NPCAMETHAA CUTYyallud, AJId PCIICHUA KOTOpOﬁ

TpeOyeTcs yCTaHOBJIEHHE U MCIIOJIb30BaHNE 3HAaHUI KOHKPETHOTO Y4eOHOT0 MpeaMeTa,

HN3Y4YaCMBIX Ha pa3HBIX dTallaX U B Pa3HBIX €TI0 pa3aciiax; B X04€ aHaJIN3a YCIIOBUA HeO6XO)II/IMO

«CUUTaTh UH(POPMALINIOY», TPEJICTABICHHYIO B Pa3HBIX (opMax, CKOHCTPYHPOBAThH CIIOCOO
peleHusl.



e MexXnpeIMeTHbIE 3a/1a4i: B YCIOBUU OIIMCAHA CUTYaLMs Ha S3bIKE OJHOM U3 IIPEAMETHBIX
oOnacTeli ¢ IBHBIM UJIM HESIBHBIM MCIIOJIb30BaHUEM SI3bIKA APYroM MPEIMETHOM 001acTH.

e [[pakTHKO-OpUEHTUPOBAHHBIC 33Ja4H: B YCIIOBUU ONMCAHA TaKas CUTyalUs, C KOTOPOH
YYEHHK BCTPEYACTCs B IOBCEAHEBHON CBOCH )KM3HEHHOM IIPAKTHUKE.

e CuTyallMOHHBIE 33/1a41: HE CBSI3aHbI C HEMIOCPEACTBEHHBIM TIOBCETHEBHBIM OITBITOM
00y4aromerocsi, Ho OHM MOMOTal0T O0YYAIOIIUMCS YBUAETh U MOHSTh, KaK U IJI€ MOTYT OBbITh
MOJIE3HBI €My B Oy IyIlIeM 3HAHUS U3 Pa3IUYHBIX MPEIMETHBIX 001acTei.

DUHAHCOBASA TPAMOTHOCTD
OcHOBBI (hHAHCOBOM I'PaMOTHOCTH PEAIM3YIOTCS B pa3zernax:
1.IToBTOpeHue (TeKCTOBbIE NPAKTUKO-OPUEHTHUPOBAHHBIE 3a/jauy, 3a/1la4d M IPOLIEHTHI)
2.[leficTBUTENBHBIE YKCa (IIPOrPECCUN)

[IIkoNMBbHUKY PEHIaoT 3a7aui ¢ (PUHAHCOBOW COCTABIISAIONICH, yyaTcs IUIAaHUPOBATh OIOKET,
paccuuThIBaTh HAJIOIH, PEIIAIOT 3a/1a4K Ha MTOBBILIECHUE U TOHM)KEHUE 1IEHbI. PacueThl MpocThIX
Y CJIOXKHBIX ITPOLIEHTOB (BKJIA/Ibl, KPEAUTHI; pa3Mep 3apab0THOM I1aThl, HAJIOTOB U Jp.)

5. METOAbI OHEHUBAHUSA
» MeToabpl MUCEMEHHOTO KOHTPOJIS

o Tecmuposanue

®opMa poBEACHUS:

nicbMeHHas opma (B TOM YHCIIE OHJIAWH-TECTHPOBAHNUE);

JnutensHOoCTh
MIPOBEACHUS

Or 10 munytr n0 45 MUHYT B 3aBUCHUMOCTH OT Kjacca M TEMBI
TECTUPOBAHUS.

[TapameTpsl OLIEHKH

KomnyectBo BCPHO BBLIITOJIHCHHBIX SaﬂaHHﬁ; IIpU HAJIMYHUU PA3BCPHYTBIX
OTBCTOB - UX IIOJIHOTA U ITPAaBUJIbHOCTb.

KontponbHo-
U3MEPUTEIIbHBIE
MaTepHuabl

Mo:xeT BRJI0O4YaTh yactu: A, B, C. YacTts A: TecToBbIC 3a/1aHHS 0230BOTO
YPOBHSI CIIOHOCTH, JJIsl BHIOTHEHUS KOTOPBIX TpeOyeTcs BHIOpaTh OJUH
IIPaBUJIBHBIM  OTBET W3 deTblpex. 4YacTte B: TecroBble 3amaHus
MOBBIIIEHHOW  CJOXHOCTH, JUIS pEHICHHS KOTOPhIX HEOOXOAUMO
YCTaHOBUTH COOTBETCTBUE MEXKIY MOHITUAMHU WIH JaTh KPaTKUl OTBET
CaMOCTOSITENIbHO — 0e3 TpeqIokeHHbIX BapuaHToB. Yacte C: 3amaHus
BBICOKOTO YPOBHSI CJIOKHOCTH, MPEANOJIaraloT HANUCAaHHUE CIAIOIIUM
pPa3BEpHYTOTO OTBETAa Ha IIOCTABJIEHHBIA BOIPOC C JIEMOHCTpalUen
TYOOKWX 3HAHUU TIO MPEAMETY U YMEHHS aHAJIM3UPOBATh NMPUBEICHHBIE
JlaHHbIe; 3a7aHus Tpynnbl C BBINOIHSAIOTCS MO MPUBEAEHHOMY OTPBIBKY
TEKCTA.

Tunel TeCTOB MO CIOCO0Y 0TBETA 32/ IAHUS:

1. 3akphIThIE TECTHI C OAHUM MTPABUIHLHBIM OTBETOM.

2. 3aKpbIThI€ TECTHI HA HAXOXKJACHUS COOTBETCTBHUS.

3. 3aKpbIThIE TECTHI HA HAXOXKJIECHUE MOCIIEI0BATEIIbHOCTH.

4. OTKpbITbIE TECThl, B KOTOPBIX OTCYTCTBYIOT BapHUaHTHl OTBETOB,
y4alMncs T0JHKEH JaTh OTBET CAMOCTOSITEIBHO.

Bo3MoxHoe
OIICHHUBaHUE
tectupoBanus B 100-
OaJIILHOM cHucTEME B
5-6amnpHOM
CHCTEME:

OueHnBa}me BbBITNIOJTHCHUSA 3a1aHUA

Kaxnoe 3amanme 6a3oBoro ypoBHsS dactu A oreHuBaercss B 1 Oayr.
3amaHus TOBBILIEHHOM CIOXHOCTH (4acTh B) M BBICOKOH CIIOKHOCTH
(uactp C) ouenuBarotcd B 2 Oaa. 2 6ajsia — 3aJaHue BBIIIOJIHEHO BEPHO,
1 Gann — nomymieHa ogHa ourOka, 0 6anIoB — IOMYIIEHO JIBE OIIUOKH U
Oouee.




IIxana nmepeBoaa 6a/L10B B 0TMeTKY: OTMeTKa «5»: Habpano 100-90
6amoB. OTmMeTKa «4»: HaOpaHo 89-70 6amioB. OTMeTKa «3»: HabpaHO
69-55 6aymoB. OTMeTKA «2»: HaOpaHO MeHee 55 0asuIoB.

OI_IGHI/IBaHI/Ie MOKCT MMPOBOAUTHCA C IOMOIIBIO % BbIPAKCHUA
KOJIMYCCTBA IIPABUJIbHO BBIITOJIHCHHBIX Sa,I[aHI/Ifl " IepeBoaa B OTMCTKY.

o  Konumponvnas paboma

OT1MmeTKa «5» CTAaBUTCS, €CJIN:
e paboTa BBHINOJHEHA BEPHO M IMOJTHOCTHIO;
® B JIOTHYCCKUX PACCYXKICHUSIX M OOOCHOBAHHMH PEIICHUS HET IPOOEIIOB U OITHOOK;
® DpCIICHUE HE COACPKUT HEBEPHBIX MATEMATUUECKUX YTBEPKICHHM (BO3MOXKHA OJHA
HETOYHOCTb, OIIMCKA, HE SBJISIONIASICS CICACTBUEM HE3HAHUS MUITM HEITOHUMAHUS
y4eOHOTr0 MaTepuaa).
OT1MmeTKa «4» CTABUTCS, €CJIN:
e paboTa BBINMOJHEHA MOJIHOCTHI0, HO 000CHOBAHUS IIAr0B PEIICHUS HEAOCTATOYHBI (€CIH
yMeHHE 000CHOBBIBATH PACCYKIICHUS HE SBJISUIOCH CTIEUaIbHBIM 00BEKTOM MPOBEPKH);
e JIOMYIICHA OJIHA OIMMOKA WM J[Ba-TPU HEJI0YETA B BBIKJIAIKAX, PUCYHKAX, YePTEKAX WIH
rpadukax (€Ciu 3TH BUIBI Pa0OTHI HE SIBISINCH CHIEIIMATbHBIM 00 BEKTOM IIPOBEPKH);
e BBINIOJHEHO 0€3 HEAOYETOB HE MEHEe ¥4 3aJIaHUi.
OtMeTKa «3» cTAaBUTCS, €CJIH:
e JIOMYIICHBI O0JIee OJHOM OMIMOKYU MK O0JIee TPEX HEIOYETOB B BBIKJIAIKAX, YEPTEkKAX
Wi rpadukax, HO yJaliuics BIajeeT 00s3aTeIbHBIMU YMEHUSMH T10 TTPOBEPSIEMOM
TEeME;
e (€3 HEeJ0UETOB BHIMIOJHEHO HE MEHEE TTOJIOBUHBI Pa0OTHI.
OTMeTKa «2» CTABUTCS, €CJIH:
® JIOMNYIICHBI CYIIECTBEHHBIC ONMTUOKHU, TTOKA3aBIINE, UTO YUAIIUICS HE BIaJICET
00s13aTeTbHBIMU YMEHUSIMU TI0 TAHHOM TEME B TIOJIHON MEpE;
® MPaBUIHHO BHITIOJTHEHO MEHEE MOJOBUHBI PAOOTHI
OtMmeTKa «1» cTaBUTCS, €CJIM:
paboTa nmokasasa MmojHOe OTCYTCTBUE y yHaIIerocs: 00s3aTeIbHBIX 3HAHUH U
YMEHHH 110 MPOBEPSIEMOi TeMe WU 3HAUUTEIbHAs YaCTh pa0OTHI BBHITIOJHEHA HE
CaMOCTOSTEIIBHO
o  Mamemamuueckuili OuUKmanm

®dopma npoBeICHUS NIMCbMEHHas;
JlnurensHocTh ipoBefieHust | ot 10 MuHyT 10 15 MUHYT
[TapameTpsl OLIEHKH KonnyecTBo BEpHO BBIIOJHEHHBIX 3aJjaHUi (ydariuecs

3aUCHIBAIOT TOJIBKO OTBETHI).
Buapl 3aganui:

v' 3a7aHus HA J0KAa3aTEIbCTBO ONpeeIeHN, CBOMCTB
MaTeMaTHUECKUX OOBEKTOB;

v' 3amaHus, YKa3bIBAIOIINE HA OOITUH TPUHITUI PEIICHUN
WJIY Ha COOTHECEHHUE K MaTepuany (00yJaronuics q0KeH
MMPOAHAIM3UPOBATH BO3MOXKHBIC OOIINE MyTH PEIICHUS
3a/IaHMs, OTHICKATh XapaKTEepPHbIC MPU3HAKU 00BEKTa,
HCIIOTh30BaTh HECKOJIBKO PEMPOTYKTUBHBIX 3a71a4);

v’ 3ajanus, TpeOyOIIME IPUMEHEHUE CHCTEMBI 3HAHMIA,
YMEHMSI HAXOUTh B3aUMOCBSI3U MEK1y U3BECTHBIMHU
(hakTaMu, UCTIOIB30BATh U3BECTHBIC IPUEMBI U CITOCOOBI
pEILIECHKS B HOBBIX CUTYallUsIX, PACIIO3HABATh




CTaH/IapTHYIO 33/1a4y B U3MEHEHHOH (POPMYITHPOBKE
(3aauM Ha cOOOPAZUTENBHOCTD, 33/1a4H Ha
J0Ka3aTeIbCTBO, 33/1a4H, JUIS PEIICHHUS KOTOPBIX
HEO0XOAMMO CO3/IaHUE HOBBIX aJITOPUTMOB PEHICHU).

Bo3MoxHOE OlleHUBaHUE
MATEMATUYECKOrO TUKTAHTA
B 5-0OaJUIbHOM cUCTEME

v’ ormerka «5» craButcs 3a  100-90%  npaBUIIBHO
BBITIOJIHEHHBIX 3aJJaHUN

v’ ormerka «4» craButcs 32 89-80%  IpaBUIIBHO
BBITIOJIHEHHBIX 3aJJaHUN

v’ ormerka «3» craButcs 32 79-65%  NpaBUIIBHO

v/ oTMeTKa «2» CTaBUTCS 3a MeHee, uyeM 65% NpaBUIILHO

BBIITOJIHCHHBIX 33,I[21HHI>1

BBIITOJIHCHHBIX 33,I[21HHI>1 .

» Mero/1bl KOMOMHUPOBAHHOTO KOHTPOJIS

o Camocmoamenvnas paboma

PopMa NpoBEACHUS:

KOMOWHUPOBaHHAS;

Z[J'II/ITCJ'ILHOCTB IIPOBCACHU S

Ot 10 10 45 MUHYT B 3aBUCHMOCTH OT TEMBI.

[TapameTpsl OLIEHKH

OrnpenenaroTcsi KOJIMYECTBOM BEPHO BBINOJIHEHHBIX 33JaHUM MPHU
HaJIM4YUM  OOOCHOBAaHHOIO  PELICHUS,  y4uThIBaeTca  (akT
CaMOCTOSITENTbHOCTH BBITTOJIHEHHSI 3a1aHUi (ObLIM T OOpamieHus
3a KOHCYJbTAIlMEH K MeIarory Wik KOHCYJIbTaHTY).

MoryTt coxepxaTh 3amaHusi 0a30BOT0, IMOBBIIICHHOTO YPOBHEH
CII0)KHOCTH, TpeOyIollue pa3BepHYTOro PElICHUs, HAIPaBICHHBIE
Ha TPOBEPKY YCBOCHHUSI 3HAHUW U HA JUHAMUKY TMPOJABUKCHUS
BHYTpU TEMBL.

PexoMeHIOBaHHOE KOJIMYECTBO 3aJaHui — 4, W3 HUX 3 3aJaHus
0a30BOr0 YPOBHSI CIOXKHOCTH, | 3a/J1aHKe — TIOBBIIIIEHHOTO YPOBHS
CJI0KHOCTH.

Bo3moxkHoe orieHnBaHme
CaMOCTOSITENTLHOM paboThI B
5 -0annpHOM cHUCTEME HIIH B
100-0anabpHOI cHCTEME:

S-0a/uIbHAsI cHCTeMAa OLleHKH

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

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

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

Hanuumne B pabore menee 50% BepHBIX OTBETOB COOTBETCTBYET
HEYJIOBJIETBOPUTEIIbHOM OTMETKE.

100-6a/sibHAsA cMCTEMA OLEHKH

3ananus 0a30BOro YpOBHS MaKCUMAaJIbHO OLIEHUBAIOTCS B 22 6aia,
3aJJaHMs MOBBIIIEHHOTO YPOBHS MaKCHUMaJbHO OLIEHUBAIOTCS B 39
0aJJIOB KaXKIBIH.

Otmetka «5» - mosyueHo 65 6anos u 6osnee.

OtMmetka «4» - monydeHo 54 Gamia u 6oree.

Otmetka «3» - nmosyyeHo 36 GasoB u Oosee.

o  Jauem

dopma npoBeieHus

KOM6I/IHI/IpOBaHHa$I;

JIMMTENBbHOCTE TPOBENCHUS

oT 20 10 90 MUHYT.




[TapameTpsl OLIEHKH

OCHOBHBIMHU TapaMeTpaMU OLEHKH YCTHOIO 3a4eTa, SBISIOTCS:
MOJHOTA, IPaBUIbHOCTh U KAYE€CTBO OTBETA, IPABMILHOCTD YCTHOM
peun.

OCHOBHBIMH ~ MapaMeTpaMH OLIEHKM NHCBMEHHOr0 3a4eTa,
SIBJIAIOTCSI: IOJHOTA, IPABUIBLHOCTh, KAUECTBO OTBETA U KYJIbTypa
BBINIOJTHEHUS TpadUuecKOr YacTu 3MaHUs.

Bunabl 3auera

TemaTH4yecKHe 3a4YeThl MMPOBOAATCSA B KOHIC HU3Yy4YCHHSA TCMbI U
HaIrpaBJICHBI Ha IIPOBEPKY YCBOCHHUA €€ MaTCpHalla B LEIOM.
TeKyHH/Ie 3a4€ThblI IIPOBOAATCA CUCTCMATHYCCKHU B XOAC U3YUCHUA
TEMBI I10 3aKOHYCHHBIM 4aCTsIM TCMBI.

CocraB 3a4era

3auéT MOXKET COCTOSTh M3 ABYX HacTeli: 00s3aTenbHON (0a30BOI)
1 JOTIOJTHUTEIHHOU (BapUaTUBHON ).

O0s13aTeIbHYI0 4acTh COCTABIISIIOT 3a/laHusl M TEOPETUYECKHE
BOTIPOCHI 00513aTEIILHOTO YPOBHS,

JAOTOJHUTEIbHYI0 4YacTh - Ooyiee CIOXHBIE 3aJaHus |
TEOPETUYECKHE  BONPOCHI,  COJACpXKAlIMe  JIOKa3aTelbCTBA
MaTeMaTH4YeCKUX YTBEPKICHUH.

OObem 3auera, ero 0a30BOi YacTH, a TAKXKE IOMOJHHTEIBHBIX
3aJaHuil TUIAHUPYETCS TaKUM 00pa3oM, YTOObI MX BBITIOJHCHHE
OBUIO TIOCWJIBHO YCIICBAIOIIEMY YYCHHKY B OTBEJICHHOE JIJIs 3a4eTa
BpeMsI

OueHuBaHUE 3a4eTa

CucreMa OLIEHKH «3a4€eT / He3a4eT»
OneHka pe3ynbTaToB CIayM 3aueTa OLEHUBACTCS M0 IBYXO0AITbHOM
LIKAJIE: «3AUMEH0) - KHE 3AUMEHO.
3ayeTr cuMTacTCs CAAHHBIM, €CJIM OOYYaIOIIUKCS OTBETHII Ha BCE
TEOPETUYECKHE BOIMPOCHI W BBHITIOJHIII BCE COOTBETCTBYIOIIUE
00s13aTeTbHOMY YPOBHIO 337[a4d U YIIPaKHEHUS.

3a JIOMONHUTENIbHYI0O 4YacTh - 0OoJiee CIOXKHBIE 3aJaddl |
TEOPETUYECKHE BOIIPOCHI, 00YJAIOIIUICA MOXKET MOTYYUTh OLEHKY
«» mmn «5» (B 3aBUCUMOCTH OT 00bheMa U KAa4eCTBA BBIMTOTHCHHUS
3a/laHuil).

5-6anibHas cUCTeMa OLleHKH:
5 6aanoB. OTBET y4amerocst MoJIHOCTbIO COOTBETCTBYET BOIPOCY,
COJIEPKUT TOJIHOTY MH(OPMALUU MO BOIPOCY, CONMPOBOXKIACTCS
nByMsi U Oonee mpumepamu. DakTHUecKne W peueBbie OIIMOKH B
OTBETE OTCYTCTBYIOT.
4 6anua. OTBET y4JaIerocs COOTBETCTBYET BOIIPOCY, HO:

v’ - COIEP)KUT HETOYHOCTH,

v’ - He SBJISIETCS MOJHBIM ¥ UCYEPIBIBAIOIIHM,

v’ - IMeeT TOJILKO OJIUH TIPUMED,

v - COHEpKUT HErpyOble PaKTHUECKUE HETOYHOCTH,

v’ - CONIEPKHUT HErpyOble rpaMMaTHYECKHE/PEUEBbIE ONIHOKH.
3 6asu1a. OTBeET ydalerocs B UEJIOM COOTBETCTBYET BONPOCY, HO

v\ - OTpakaeT TOJbKO HEOOXOJMMBIA MUHMMYM 3HAaHHH IO

TeMe 3a4éTa,

v/ - He COJIEPXKUT HH OJHOTO MPHMEPA,

v - comepkut 1 rpy0yro GpakTHIECKYIO OIIHOKY,

v/ - CONIEP’KUT rPaMMaTHYECKHE U PEYEBBIC OLINOKH.
2 0asia.

v/ OTBET COJIEPKUT HEBEPHYIO HH(OPMAIIHIO IO BOTIPOCY,




v/ OTBET HE COOTBETCTBYET TEME 3aUETa,
v\ OTBET HE COOTBETCTBYET IO COJECPIKAHUIO WM 1O (opme
U3JI0’KEHUs1 0a30BOMY YPOBHIO MPOTrpaMMBbl Kjiacca.

6. TEMATHYECKOE IINTAHUPOBAHHUE

Ne KosmnyecTBo | KonTposabHas
Tema
n/n 4acoB padora
10 k1ace
Monynb «AnreOpa U Hayajla MaTeMaTHYECKOTO aHATTN3a»
1. IToBTOpeHue Kypca anredpsl 7-9 Kinaccos 8 1
2. JlelicTBUTEIIbHBIC YHCIIa 14 1
3. Crenennas GyHKIUS 14 0
4, ITokazaTenbpHas GyHKIUS 13 1
. Jlorapudmmueckas GyHKIUSA 23 2
6. Tpuronomerpuyeckue GopMyIbl 26 1
7. TpuronomeTpruyeckue ypaBHEHHUS 1 HEPAaBEHCTBA 25 2
8. IToBTOpEeHue 8 1
9. IToBTopenue. Pemenue 3ananuiit EI'D 5 0
Mopyns «I'eomeTpusi»
10. | IToBTOpEHME MIIAHUMETPHH. 1 0
11. | Benenue. AKCHOMBI CTEPEOMETPUN 4 0
12. | INapayeapbHOCTh NPSIMBIX U TJIOCKOCTEH 19 2
13. | lepneHauKyasIpHOCTH NPSMBIX U TUIOCKOCTEH 18 1
14. | MHororpanHuku 16 1
15. | IToBTOpEHHUE 9 1
Utoro 204 14
11 kacc
Monynb «Anrebpa v Hayajla MaTEMaTHYECKOT0 aHAJIN3a
1. IToBTOpeHue kypca mareMatuku 7-10 kiaccoB 13 1
2 Tpuronomerpuueckrue GyHKIUU 13 1
3. IIpon3BoHAs U €€ TEOMETPUIECKUN CMBICIT 18 1
4 [IpumeneHre TPOW3BOAHOW K uUccienoBaHuio | 19 1
byHKIMIMA
S. ITepBooOpasHas M UHTETpaj 12 1
6. DNeMEeHTbI KOMOMHAaTOPUKHU " teopun | 19 1
BEPOSATHOCTEN
7. KommiekcHbie uncna 8 0
8. Pemnienne TeKCTOBBIX 33124 10 0
Monyns «I'eomeTpusi»
9. [ToBropenue. Pemenue 3amanmii EI'D 24 1
10. | Tena v HOBEPXHOCTHU BpAIICHUS 15 1
11. | O6bembI TN 17 1
12. | BekTopsl B IPOCTPAHCTBE 8 1
13. | MeroJ KOOpIMHAT B IPOCTPAHCTBE 13 1
14. | IloBropenue. Penienne reomeTpudyeckux 3ajad 15 1

Hroro 204 12




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

10 kaace
Buasbl yueoHoii ®opma/Buj
Tema ypoka IInannpyemsle pe3yJbTaThl
JAeATeTbHOCTH KOHTPOJIS
IToBTOpeHHe Kypca ajaredOpbl 0CHOBHOM HIKO0JIbI (8 1)
OcHOBHAas 1leJIb: TIOBTOPEHNE OCHOBHBIX BOIIPOCOB Kypca anreOpsl 7-9 Ki1accoB, BEISIBICHHE y yUaIIUXCs MPoOEIOB B 3HAHUAX W YMEHUX; yCTpaHEHHNE MPoOeIoB
1 IToBTOpenue. PaunoHanbHble ypaBHEHUS U
CUCTEMBI PAllHOHANBHBIX YpaBHEHHUH
2 IToBTOpenue. PannoHanbHble HEPABEHCTBA U
CHCTEMBI PAallHOHAIBHBIX HEPABCHCTB. .
IloBTOPUTH METOMBI PELICHUS CUCTEM YPaBHEHHM, METO/IbI PEILICHUS HEPABEHCTB,
3. [Tosropenne. CTerneHH U KOPHH BU/IbI YHCJIOBBIX MIPOMEIKYTKOB; dJIEMEHTapHBIE METO/IbI UCCIIe0BaHUs QYHKINH,
CBOMCTBa apu(h)METHUECKOTO KOPHS; 3aKPENUTH YMEHUS BHINOJHATH IPeoOpa3oBaHue
4 IlosTopenue. Apudmerndeckas u YOC3 BBIPAKEHMIL, CONEPKAMMUX CTETIEHb C LEIbIM TOKA3aTeNleEM; BLINOJIHATE Pa3IokKeHHE YO, CI1, BII,
reoMeTpuieCKas IpOrpecCuu. MHOTOWICHOB HA MHOKUTEIH Pa3IMIHBIMH CIIOCO0aMH U IPUMEHATEH ()OPMYIIBI PK, CP
COKpAIIIEHHOTO YMHOXCHUS JJIs IPeoOpa3oBaHUi anreOpandecKnX BhIpaKeHHI;
5. IloBTOpenue. Pelernpe TekCTOBBIX 3azad. NPUMEHSATH METO/IbI PEIICHHS JINHEHHBIX M KBaIPaTHBIX HEPABEHCTB; CTPOUTH
rpaduKy THHEWHOW U KBaAPATUIHOHN (DYHKIMH; BHITIOIHATH IPE0Opa3oBaHUL
6. [ToBTOpeHue. PemeHne TeKCTOBBIX 3a/1ad. BBIPKEHUII C paluKallaMy; peliaTh JHHEHHbIE, KBaJApaTHbIe, APOOHO-PAOHAIBHBIE
ypaBHEHUS
7. IToBTOpenue. OyHKIUU.
8 KonTtpompHas pabora. [ToBToperue xypca 5-9 K3Y KP
KJIaCCOB

JHeiicTBuTeabHbIe yncaa (14 q)
OcHoBHAasI eJib: 3HAKOMCTBO y4YallluXxcs € HeﬁCTBHTGHBHLIMH YHCJIaMU KaK ¢ 0€CKOHEYHBIMU JACCATUYHBIMHA ,IlpO6$IMI/I. Hay‘H/ITL CpaBHUBATH Z[efICTBPITG:HBHLIG yuciaa. ITo3HaKOMUTE ¢
apI/I(bMeTI/I'-IeCKI/IMI/I }IeﬁCTBHHMH HazQ HeﬁCTBHTeHLHLIMH YucCJIaMHU. 3HaKOMCTBO NMEPUOAUICCKUMU U HENICPUOAUICCKUMU 6eCKOHe‘-IHI>IMI/I ACCATUYHBIMU I[pO6$[MI/I. Hay‘-II/ITI) NEPEBOJANUTDH
OOBIKHOBEHHYIO JIPO0Ob B OECKOHEUHYIO JCCATUUHYIO Ipo0b U Ha000poT. [loka3aTh, YTO HPPAIUOHAIILHBIC YK CIIa MOXKHO MPEICTABUTh B BUJC HEMICPUOIUICCKUAX OCCKOHCUHBIX ECITUIHBIX

Jipobeit
9 Ilensle u panuoHanbHble yncia. JleiicTBUTEIbHBIE vOC3 IIpeacTaBasATh OECKOHEYHYIO MEPUOINYECKYIO IECITUIHYIO APO0h B BUIE CIL. BIL YO
' 4yyuclia OOBIKHOBEHHOH poOu; NPUBOAMTH NPUMEPHI, NOAOUPATH APTYMEHTEHI, T

(opmyupoBaTh BEIBOJBI.

Henme ¥ pAllHOHANLHbIC YHCIIA. I[eﬁCTBHTeHLHLIe OHI/ICLIBaTb_MHO)KeCTBO JCUCTBUTCIIBHBIX YHUCCII. HaXOI[I/ITI) JACCATUYHBIC

10. - MHM NpUOJIMKEHHUS UPPALMOHATBHBIX YHCEL. @O, (11, BII, CP
CpaBHHMBATL U YHOPAA0YMBATH JICHCTBUTEILHEIC YHCIA.
beckoneuHo yObIBaromiasi reoMeTpuaecKast
11. y m p WHM 3 3 YO, CII, BI
Hporpeccus DopMyIHPOBATH OIpE/CICHIE OECKOHEYHO YOBIBAIOMICH T€OMETPHUYCCKON
MIPOTPECCHU, BBIYUCIAATH CYMMY OECKOHEUHO yOBIBAIOIICH T€OMETPHUYCCKON
beckoneuHo yObIBaromiasi reoMeTpuaecKast .
12. y et p 3UM Hporpeccun CII, BII, PK, CP

nporpeccus




DopMyJIHPOBATH OIPENICICHIE apUPMETHIECKOTO KOPHS, CBOMCTBA KOPHEW N CTETICHH.

13. | Apudpmernyeckuii KOpeHb HATypaJIbHON CTEHEHH NHM . YO, CI1, BII, PK
HccaenoBarh cBoiicTBa KOpHs N CTENEHU, IPOBOAS YUCIOBBIE YIKCIIEPUMEHTHI C
UCIIOJIb30BaHNEM KaJIbKYJISITOPA, KOMIbIOTEpa. BBIYMCAATH TOYHBIEC M PUOIMKEHHBIE
. . 3HAYEHHs] KOPHEH, IPU HEOOXOJUMOCTH UCTIONb3Ysl, KaJIbKYJIATOP, KOMIBIOTEPHBIE
14. | Apudmerndeckuii KOpeHb HATYPAIBHON CTEIIEHH 31UM PHCH, TP a M y P, P YO, CII, BII, CP
IIPOrpaMMBl.
15. | CreneHs ¢ palioHaJIbHBIM [T0Ka3aTeEeM. NHM CII, BII
16. | CremeHb ¢ palfiOHAIEHBIM TIOKa3aTENIEM. 3UM CII, BII, PK,
®opMyIHpPOBATH ONPEIEICHUE CTENICHNU C PAIIMOHAIBHBIM ITOKa3aTeIeM,
17. | Pemenne 3anau. [IpoBepounas padora C3VH JEHCTBUTEIHHBIM MoKa3aTenieM. [IpuMeHsITh CBOMCTBA CTENICHU IS IPeoOpa3oBaHUs CII, BII, PK, CP
BBIPAKEHUH U BBIYUCIECHUH.
18. | Cremensb ¢ AeHCTBUTEILHBIM IOKa3aTEIEM. C3YH YO, CII, BII, ITP
CreneHs ¢ IeHCTBUTEIBHBIM IIOKA3aTENIEM.
19. C3YH
Pemrenue 3anau.
Bnaners yMeHHEM 3aMUCHIBATH OCCKOHEYHYIO IPOOb B BUJIC OOBIKHOBEHHOH TpoOH;
. BBINOJIHSITH JCHCTBUS C IECSITUMHBIMU U OOBIKHOBEHHBIMHU JIPOOSMU; BBHIOJIHSATH
Ypok 0000IIIeHHS U CHCTEMATH3alluU 3HAHUH 110 "
20. N YOC3 BBIUHCJICHUS] C UPPALMOHAIIbHBIMU BBIPAKEHUSAMU; IPUMEHATH CBOICTBA
Teme «/leficTBUTEeNbHBIE YHCITa»
apr(METHIECKOT0 KOPHS MPH PELICHUH 33/1a4; BBIMOJIHATH IPeoOpa30BaHus
BBIP@)KEHHSI, COJICPIKAIINE CTEIIEHHU C PALlMOHAIBHBIM [TOKa3aTelIeM
21 KontpoabsHas padora Nel K3V JleMOHCTPHUPOBATH 3HAHWE OCHOBHBIX NMOHATHH, NPUMEHATh MOJy4YeHHBIC 3HAHUS KP
" | mo teme «/leHcTBUTETBHBIC YUCTA» JUTSL peIlIeHUs] OCHOBHBIX M KaUE€CTBEHHBIX 3a/1a4, KOHTPOJIHPOBATH IIPOIECC U
22. | AHanu3 KOHTPOJIBHOH pabOTHI YOC3 pe3yabTaT yueOHOI MaTeMaTHIeCKOH NeITeIbHOCTH

Crenennas ¢pynkuus (14 1)

OcHoBHan HeJb: 3HAKOMCTBO CO CTEIICHHOM (I)yHKLII/ICI‘/'I C ,I[eflCTBPITeJ'ILHLIM I10Ka3aTejieM, €€ CBOICTBaMU U I‘pa(bI/IKOM; C peUICHUCM UpPpallMOHAJIbHBIX ypaBHeHI/IfI; 0606H.[6HI/I€ IOHATHUA

CTCIICHU YHMCJIa U KOPHA n-i CTeICHU

23.

Crenennas GyHkuus, e€ cBoiicTBa u rpaduk

NHM

BbIuHcasTh 3HaYEHUS CTENICHHBIX (QYHKIUH, 3aJaHHBIX (OPMYyIaMH; COCTABIATH
TaOIHMIBI 3HAYSHUH CTENeHHBIX (QyHKINH. CTPOMTH 10 TOUKaM rpaduKu CTETIEHHBIX
¢yHKuni. ONUCHIBATH CBOWCTBA CTETIEHHOW (DYHKIIMM Ha OCHOBAHUH €€ TpapuIecKoro
npeacraBieHns. MoaeaupoBaTh peanbHbIe 3aBUCHMOCTH C IIOMOIIBI0 GOpMyT 1

24,

Crenennas gyHkuus, e€ cBolicTa u rpaduk

31UM

rpa¢uKoB cTeneHHBIX QyHKIH. MHTepnpeTupoBaTh rpaduKu pearbHBIX
3aBUCUMOCTel. Pacnmo3naBarh Bubl cTenieHHBIX QyHKkmid. CTpouTh OoJiee CII0KHbBIE
rpaduky Ha OCHOBE IpadMKOB CTETICHHBIX (DYHKIIMI; ONTUCHIBATH HX CBOWCTBA

CII, BIT

VYO, CII, BII, PK




DopMyaHpOBATH U PA3bSICHATH KakKe (QyHKINU SBISAIOTCS B3aMMHO-00paTHBIMHY;
3HATH CBOMCTBO MOHOTOHHOCTH M CHMMETPHYHOCTH OOPaTHMBIX (hYHKIIMH.
Haxoautb ¢pyHKITNIO, 00paTHYIO JaHHO; MOCTPOUTH QYHKINIO, 0OPaTHYIO K

25. | Bzaumno oOpaTHBIC QyHKIMH NHM . . CII, BIT
3aJaHHOM; CTPOUTH TPadUKH B3aNMHO 00PAaTHBIX (PYHKIIHIT, OMUCHIBATH IO TPAQUKY H
B MPOCTEHIINX CITy4asix 1mo (opMyie moBeieHNE U CBOHCTBA (DYHKIMHA, HAXOAUTH TI0
rpa¢uKy GYHKIMHA HAMOOJBIINE U HANMEHBIIIE 3HAUCHIS.
PemaThb npocreifinme TpUrOHOMETPUIECKHE, TOKAa3aTeNbHbIE, Iorapru(pMuIecKue,
HppanfoHATIbHBIE YPAaBHEHNUS CTAaHAAPTHBIMHI METOIaMH, IPUMEHSS MOHSITHE

26. | PaBHOCWIBHBIC ypaBHEHHS U HEPABEHCTBA. NHM PaBHOCHIIBHOCTH. YO, CIL, BII
O00CHOBBIBATH CY)KICHUS, 1aBaTh ONPEACICHH, IPUBOANTH JOKA3aTEIbCTBA,
TIPUMEPBI

HppannoHanbHbIE ypaBHEHUS

27. ppall yp VHM, CII, BII

28 UppanyoHaiabHble ypaBHEHUs UM ®opMyaupoBaT crocoObl pelIeHNs] HPPALMOHAIBHBIX YPABHEHUH. VO. CIL BII
Pemarp uppanyonanshsie ypasHeHus. Mcnosb3oBaTh GpyHKIMOHATBHO-TpapUIecKue 7

29. | UppaimonanbHbie ypasHeHus MHM TPECTABICHNS JUIA PEICHNS 1 NCCIE0BAHNS NPPALHOHATBHBIX YPAaBHEHMUIL, CHCTEM CII, BIT
YpaBHEHUH.

30. | Pemenne 3amau. [IpoBepounas pabota YOC3 CII, BII, PK

31. | Pemenme HppalOHATLHBIX HEPABEHCTE. MHM @opMYJIMPOBATH CIOCOOBI PEIICHNS UPPAIIMOHATILHEIX HEPABEHCTE. Pemarn @0, CIL, BIL, PK
UppanvoHaibHbIe HepaBeHCTBA. [IpHMEHSITH METO UHTEPBAJIOB ISl PELLICHUSI

32. | Pemenue uppanioHaNbHBIX HEPABEHCTB WMHM UppaLMOHANBHBIX HEpaBeHCTR. Menoib30BaTh QyHKIMOHATBEHO-TPahHIECKHE CTIL, BIL, PK, CP
HPEJCTABICHHS JJIsl PELICHUS U UCCIIEIOBAaHHS UPPALIMOHAIBHBIX HEPABEHCTB, CUCTEM

33. | Pemenue uppannoHanbHEIX HEPABEHCTB. 31UM HCPABCHCTB. CII, BII, PK, ITP

34 YpOK 0000IIeHUS U CUCTEMATH3AI[UN 3HAHUH 110 vOC3 IIpuMenaTs paznuunbie METOABI perieHus UppallMOHAJIbHbBIX YPABHEHUN U CIL. BIL PK. ®O

" | Teme «CreneHHast GyHKIHD» HEPaBEHCTB, CBOMCTBA CTENIEHHON (PYHKIIMU. o
0o o
Konrposbhas paGora Ne2 JleMOHCTpPHPOBATh 3HAaHUE OCHOBHBIX MOHSATHH, MPUMEHATH MOJTYYSHHbIC 3HAHUS

35. | 1o Teme «CreneHHas QyHKIMI» K3y KpP
JUTS pellieHUs] OCHOBHBIX M KaU€CTBEHHBIX 3a]1a4, KOHTPOJHPOBATH IPOLECC U

36. | AHaaus KOHTPOIBHOM PadOTEI YOC3 pe3yabTaT yueOHOI MaTeMaTHIeCKOH NeITeIbHOCTH

MokazaTeabHas pyHkuus (13 4)
OcHOBHasI I1eJTb: 3HAKOMCTBO C IPUMEPaMH I10Ka3aTesIbHOHM (DYHKIIMH; 3HAKOMCTBO C PEIICHUEM T0Ka3aTellbHbIX YPAaBHEHUH M HEPaBEHCTB

®opmyaupoBaTh OIpeielieHIe TT0Ka3aTelbHON (yHKINY, ee CBOHCTBA U TpaduK.
BurumcasiTs 3HaYeHUs TOKa3aTeNbHBIX QyHKIMI, 3a1aHHBIX (QOpMyIaMH; HAXOAUTh

37. | Tloka3arenbHas (QyHKIHUS, €€ CBOHCTBA U rpaduK. UHM, 00acTh ONpe/eNIeHNsT U 3HAUCHHIA, BO3pacTaHne/yObIBAaHUE, COCTABJISITD TaOHIIBI CII, BIT

3HAYCHUH MoKa3aTeNbHBIX QyHKIMHA. CTPOUTH 110 TOUYKaM IpaduKH MOKa3aTeIbHBIX
¢yHKuni. ONUCHIBATH CBOWCTBA ITOKA3aTEIHHON (PYHKIINN HA OCHOBAaHUH €€




rpaduyeckoro npeacraBieHus. MoaeIupoBaTh peabHble 3aBUCHMOCTH € TIOMOIIBIO
dhopmyi u rpadukoB. UHTepnpeTHPOBaTh rpaQuKH peasbHBIX 3aBUCIMOCTEH.
Pacno3naBath BB MOKa3aTeNbHBIX QYHKIMNA. CTPOMTH OoJiee CIIOKHBIC TPaQUKH Ha

38. | TokasarenbHas GYHKIMA, €€ CBOHCTBA U rpaduK. 3UM OCHOBE IPa(UKOB MOKA3aTENbHBIX (PYHKIINIA; ONMCHIBATH MX CBONCTBA CII, BIL, @0, PK
OIKCHIBATH CBOMCTBA (DYHKIHUIT U CTPOUTH rPadUKH.

39. | Iloka3aTenpHBIC ypaBHEHHSI. NHM .
DopMyIHPOBATH U 00BICHATD [IPUEMBI PELICHHUS [TOKa3aTeIbHBIX YPaBHCHUH
pa3IMYHBIX BUAOB. PemiaTh nokazaTesibHbIC YPaBHEHUS M CHCTEMBI YPaBHEHHIH.

40. | IoxasarenbHble ypaBHEHH. MHM KoHCTpyHpoBaTh SKBHBAICHTHBIE pPeYeBble BHICKA3BIBAHHS C HCIIOTb30BAHIEM CIL, BII
anre6pandecKoro ¥ reoMeTpHIecKoro si36IkoB. Menoib30BaTh GpyHKINOHAIEHO-

41. | HoxasatenbHbIC ypaBHCHMUA. 3UM rpadyHaeckye MpeICcTaBIeHHs T PEIEHHs 1 HCCIIeOBAHNS TTOKA3aTeNlbHBIX YO, CIL BIL PK
4. CucTeMsl, colleprKanie MmoKa3aTeIbHbIe C3VH YPaBHCHHUIA, CHCTEM ypaBHCHHIA. YO, CII, BII, PK,
YpaBHEHHUS CP

43. | TokasaTenbHble HepaBEHCTBA MHM DopMyYIHPOBATH U 0GBSICHATD IPHEMBI PCLICHUS MTOKA3aTEIbHBIX HEPABEHCTB. CII, BIT
PemaThb mokasarenbHbie HepaBeHCTBA. [IPUMEHSATH METO HHTEPBAIIOB JUTSl PCLICHHS
MOKa3aTeNbHBIX HepaBeHCTB. KOHCTPYHPOBATh SKBUBAJICHTHBIC PEUCBBIC
BBICKa3bIBaHHS C MCIIOJIB30BAHHEM ANreOpandeckoro i TeOMETPHUECKOTO S3bIKOB.
Hcnoab3oBaTh GyHKIMOHANEHO-TpaduuecKkue NpeICTaBICHUS AT PEIICHUS U
44. | TlokasarenbHBIC HEPABCHCTBA 3UM HCCITEIOBAHUS TI0KA3aTebHbIX HEPABEHCTB. CI1, BII, PK
OOBACHATD CIIOCOOBI PEIICHHS] CUCTEM TTOKa3aTeNIbHBIX yPABHEHHH.
45. | CucTeMBl OKA3aTEbHEIX HEPABEHCTB. MHM PemaTh cuctemMbl Noka3aTesbHbIX ypaBHEHUN. [IpuMeHATH METO1 MHTEPBAJIOB [t CII, BII,
pELICHHs CUCTEM ITOKa3aTeNbHBIX HepaBeHCTB. KOHCTpynpoBaTh SKBUBaNICHTHBIC
. pedeBbIe BEICKAa3bIBaHUS C MCIOJIB30BAHUEM aIreOpandeckoro ¥ reOMeTpUIecKOro
46, | CHCTEMDI IOKA3ATENbHBIX YPABHEHHH 1 3UM s13p1K0B. MICMO.Ib30BaTH (YHKIMOHATLHO-TpaduuecKue MpeCTaBIeH)s Il pemenns 1 | yQ, CI1, B, PK,
HCPABCHCTB. HCCIIeTOBAHMUSI CHCTEM MTOKA3aTeNIbHBIX HEPABCHCTB.
IIpuMeHATH pa3IMYHbIC METOABI PELICHHS IOKa3aTeNbHbIX YPABHEHUH 1 HEPABEHCTB,
47 Ypok 0000IIeHNs ¥ CHCTEMATH3allu1 3HAHUH 10 vOC3 CBOJCTBA IMOKA3aTENIBHOM (YHKLUS, CBOWCTBA U rpaduk QyHKIMHU Ui peLIeHus 1 CIL. BIL PK. CP
" | Teme «IlokazarenpHasi QyHKIHI HCCIICIOBAaHMS MTOKA3aTEIIbHBIX YPABHEHHI H HEPABEHCTB, CHCTEM YPaBHEHUH U T
HEPaBEHCTB.
JleMOHCTPUPOBATH 3HAHHE OCHOBHBIX MOHATHIl, IPUMEHSATH MONTY4YCHHbIC 3HAHUS
48. Komrposbuan padora Ne 3 K3y JUIsL PELIEHHUS OCHOBHBIX M KAYECTBEHHBIX 3a/1a4, KOHTPOJIHMPOBATH NIPOLIECC U KP
o teme «IlokaszarepHas QyHKIUS. . . ’
pe3ynbTat yueOHON MaTeMaTHIEeCKON AeITeTbHOCTH
49. | AHanu3 KOHTPOJILHON paboThI YOC3
Jlorapudgmuyeckas pynkuus (23 )
OcHOBHasI [eJIb: 3HAKOMCTBO C MPUMEpaMH JIorapupMIdeckoil GyHKIMH; 3HAKOMCTBO C PEHICHHEM JIOTapu(MUUECKUX YPABHEHHUH U HEPABEHCTB
®opMyJHPOBATh ONpEIENICHHE JIoraprudmMa, CBOMCTBa Torapudma. 3HATh ONpeIe/icCHHe
50. | Iousitue norapudma. MHM norapugma, I0IlyCTUMBbIC 3HAYEHUSI, TIOHSTHE JOTapu(pMHUPOBAHUS, OCHOBHOE CIL, BIT
norapuGMUYEcKoe TOKICSCTBO, BBIYMCIAATH 3HAYCHHS JIOrapugmMoB
51. | Ionsrue norapudma. 31UM CI1, BII, PK, CP




52. | Coiicea norapumos MHM ®popMyIHPOBATH CBOHCTBA JorapuMos. Beimoansts npeoGpasosanus norapudmos | PO, CIL BII
C MpUMeHeHHeM cBOUCTB. Jlorapum npousseneHus 1 cymma JorapumMos, Jorapupm

53. | CgoticTa norapumoB 3UM YaCTHOTO M Pa3HOCTh Jorapu(moB, jora pudm crenenu, popmyrna mnepe xozaa k apyromy | YO, CII, BII, PK
OCHOBAHHIO.

54. | CgoticTBa J0TapHPMOB 3UM CII, BII, PK, CP

55 JlecATHYHBIC N HATYPATBHBIC TOTapHMMBI MHM. 3UM D opMyIMPOBATH OIPE/ICICHHUE NECITUYHOTO U HaTypaJILHOTO JIOTapu(M; BHIYHCIATH CII. BIL. PK

. bl
3HAUECHUS HATyPaJIbHBIX U ACCATUIHBIX JOTapru(MOB, BBINOIHATH IPe0Opa30BaHUs -
56 JecaTnaHble 1 HaTypabHbIE JTOTapU(pMBI vOC3 BBIPAKCHUH, CONEPIKAINNX ACCATUIHBIX, HATYPAIbHBIX JTOTapU(PMEL. CIL BIL PK. CP
' JlorapudMmsl 1 UX CBOHCTBA, MPe0OPa30BAHNE BBIPAKCHUH, COAEPKAIINX JTOTapUPMBEL. T
Pemienne 3ama4d ¢ MpUMEHEHHEM CBOICTB .
57. HOrapH(MOB p YOC3 BbinoJHaTh npeodpazoBanus JorapupmMoB ¢ IpruMeHeHHeM cBoiicTB. Jlorapudm
= MIPOU3BEACHUS B CyMMa JIOTapru(MOB, JIOTapu(M HacTHOTO U Pa3HOCTH JOTapH(PMOB,
Pemenne 3aga4 ¢ MpUMEHEHHEM CBOWCTB
58. YOC3 nora pudM cTeneHy, Gopmyra rnepe xoaa K Apyromy OCHOBaHHIO.
JoTapugmMoB
N JleMOHCTpHPOBATh 3HAaHNE OCHOBHBIX NMOHSATUH, IPUMEHATH MOJyYeHHbIC 3HAHUS
KonTpoabnas padora Ned no teme «CpoiicTBa
59. JorapHdMoB K3y JUIsl PELICHUS] OCHOBHBIX U KAUYECTBEHHBIX 3a]1a4, KOHTPOJIMPOBATH IIPOLECC U KP
P ) pe3yabTaT yueOHOI MaTeMaTH4eCKO# AesITeNbHOCTH
®opmMyaupoBaTh OIpeAeIeHHE JIoraprupMUUecKoil PyHKINH ee CBOHCTBA; MPUMEHSATh
. CBOMCTBA MPH PEIICHUN PA3JINUHbIX 3a/1a4, IPH IOCTPOCHUH IPpaMKOB U PEILICHUN
Jlorapudmudeckast GyHKIWHSA, €€ CBOHCTBA U " . M
60. NHM MPOCTCUILINX YPABHCHUU. BoruucjsaTh 3HaUueHUS norapn(bMquCKHx (byHKuI/H/I, CII, BII
rpadux N .
padp 3aJ]aHHBIX (OPMYJIaMHU; COCTABIATH TaOJIUIIBI 3HAUCHHUH JIOTapu(OMUUECKUX (HYHKIIHH.
Crpours 110 Toukam rpaduku sorapupmudeckux QyHKIH. OnucbIBaTh CBOWCTBA
sorapuMHYECKON (HYHKIIMU HA OCHOBAHUH €€ TPaHUECKOro MpeCTaBICHHUS.
MoaennpoBaTh peajibHbIe 3aBUCUMOCTH € TIOMOILBIO GOpMYIT U rpadHKOB.
61 Jlorapudmuueckast GyHKIHS, €€ CBOMCTBA U 3UM HuTepnpernpoBaTh rpaduKy peasibHBIX 3aBUCUMOCTell. Pacmo3HaBaTh BHIbI @O, CII, BII,
" | rpadux norapupmmdecknx GyHkimid. CTpouTh Ooee ciIoHbIe rpauKn Ha OCHOBE TpadukoB PK, CP
sorapumMudeckuX (QyHKIMH; OMICHIBATh UX CBOMCTBA.

62. | Jlorapupmueckue ypasrenus MHM DOpMYJIUPOBATH IPUEMBI PELIEHUS JIOTapU(PMUIECKX ypaBHeHuH. Pemarh YO, CI1, BIL, PK
sorapuMUYECcKre YpaBHEHHUS U CUCTEMBbI ypaBHeHuil. KoHcrpynpoBarh

63. | Jlorapudpmuyeckue ypaBHEHHS 31UM pH¢ yp yp pyup CII, BII, PK, CP
9KBUBAJICHTHBIEC PEUEBbIe BHICKA3bIBAHHSI C UCIIOIb30BAHUEM AJIT€OPaYecKoro 1

64. | Jlorapudmuueckue ypaBHenHs vOC3 reOMETPHUYECKOTO s13bIKOB. Mcnosib30BaTh yHKIMOHATBHO-TpapuIecKre 5
NPENCTABICHHS JJIsl PELICHUS U UCCIIEIOBAHUS JIOrapU(MUIECKUX yPaBHEHHH,

65 HOFapH(bMquCKI/Ie YPaBHEHUS KY HEPABCHCTB, CUCTEM ypaBHeHI/Iﬁ 1 HCPABCHCTB.

66. | Jlorapupmudeckue HepaBeHCTBa UHM D opMyIMPOBATH NPUEMBI PELICHHS JIOTAPH(PMUUECKUX HEPABEHCTB VO, CII, BII, PK
Pemars norapudmuueckue HepaBeHCTBA. [IpMMeHATH METO MHTEPBAJIOB ISl pELLICHUS
norapumMuyeckux HepaBeHCTB. KoHCTpyHpoBaTh SKBUBaJICHTHBIE PeUeBbIe
BBICKA3bIBAHMSI C UCIIOJIb30BaHUEM AIre0pandeckoro 1 reOMETPUIECKOTO S3bIKOB.

67. | Jlorapupmuteckue HepaBeHCTBA 3UM Hcnons3o0Bars GyHKINOHAIBHO-TpAadHUECKHIE TIPEICTABICHHS ISl pELICHHS U @O, CI1, BII,
HCCIIEe0BAHMUS JOrapu(hMUUECKIX HEPABEHCTB, CHCTEM HEPABEHCTB. PK, CP




Jlorapudgmuyeckrie HepaBeHCTBA

68. Ky
69 Pemenue 3amau o teme «Jlorapudmudeckas vOC3 D opMyIHPOBATH TIPUCMBI PEIICHUS JOTapHU(PMHUUCCKUX YPAaBHCHUH U HEPABEHCTB. @O, CII, BII,
" | dyHKIHY Cucrem ypaBHEeHHI 1 HepaBeHCTB. PemaTh norapudmuyeckue ypaBHEHUS U PK
HEPaBEHCTBA, NX CUCTEMBI. [IpUMEHATH METO UHTEPBAJIOB JJIS PEIIECHUS
norapu(MIdecKux HepaBeHCTB. KOHCTpyHpoOBaTh SKBUBAJICHTHBIC PEUEBBIC
o BBICKa3BIBAHMS C UCTIOIb30BAHUEM JIT€OPanIecKOro U TeOMETPUIECKOTO S3bIKOB.
O06006I1IeHHEe U CUCTEMaTH3aI|s 3HAHUI 110 TeMe ®O, CI1, BII,
70. C3VH Hcnoan3oBaTrh QpyHKINOHATHHO-TpA(QUICCKUE TPEIACTABICHUS IS PEIICHHS U
«Jlorapudmuueckast GyHKIHD» PK, CP
HCCIIEOBaHNUS JIOTapH(MUIECKIX HEPABCHCTB, CHCTEM HEPABEHCTB
71 KourpoJssHas padora NeS no teme K3y IIpuMeHATH MOTy4YeHHBIE 3HAHUSA I PELUICHU OCHOBHBIX M KAUECTBEHHBIX 3a7ad, KP
" | «JIorapudmuueckas GpyHkuus» KOHTPOJHPOBATH MPOLECC U PE3YyNbTAT yIeOHOW MaTeMaTHUECKON NeATEIbHOCTH
72. | AHanwm3 KOHTPOJBHOU PabOTHI

Tpuronomerpuyeckue (popmyJibl (26 1)
OcHoBHas eJIb: 0000IINTH U CHCTEMATH3NPOBATH MTOHATHS CHHYCa, KOCHHYCAa, TAHTCHCA M KOTAaHTeHCa; COPMUPOBATH YMEHHSI BEIYHCIIATH 3HAUCHHS TPUTOHOM €TpUYeCKUX (GyHKIuMi n
BBINOJIHATH IPE0OPa30BAHUS TPUTOHOMETPUYECKUX BBIPAKCHUH

IMoHuMAaTh U 00BACHATH PAJMaHHAS MEpaA yIia

73. | Pamunannas mepa yria. UHM, 3UM YO, CII, BIT
IlepeBoaMTH paJHaHbl B TPAJyChl H HAOOOPOT.
®opMyJHPOBATD MOHATHE SAMHHIHON OKPYKHOCTH U TIOBOPOTA TOYKH BOKPYT Hayasa
74. | I1oBOpOT TOUKHM BOKPYT Hayajia KOOPAUHAT. HNHM, 31IM | koopIuHAT HAXOAUTH KOOPANHATHI TOYKH MPH 3aJaHHOM TIOBOPOTE, CTPOUTH TOUKH Ha YO, CII1, BIT
OKPY)KHOCTH ¥ OTPEISISITh YIIIbI TIOBOPOTA
75. | Onpenenenue cunyca, KocuHyca  Tanrexca yria. | MHM, 3UM | ©0opMyIMpoBaTh ONpe/ie/icHue U MILTIOCTPUPOBATE MOHITHE CHHYCA, KOCHHYCA, YO, CII, BII, PK
TAHTCHCA U KOTAHTCHCA Ha SIMHUYHOM OKPY)KHOCTH; BBINIOJIHATH BEIYHCIICHUS
76. OnpeueneHHe CHUHYCa, KOCUHYCa U TaHT'C€HCA yTJia. TPUTOHOMETPUYECKHUX BBIpa)KeHI/Iﬁ
OO0BSICHATH U NWVIIOCTPUPOBATH HA €IMHUYHON OKPYKHOCTH 3HAKH YO, CII, BII
77. | 3Haku CHHYycCa, KOCHHYCA U TAaHTeHCA HNHM, 3UM pHpoBa A 24 S
TPUTOHOMETPUICCKHUX (DYHKIIHH. PK, CP
3aBHCHUMOCTb MEXY TPHTOHOMETPHYECKUMH
78. Ay TP p UHM, 3UM | ®opMy/MpOBaTh U Pa3bSICHATL OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. 3HATH VYO, CII, BII, PK,
(YHKLIMSAMH OJHOTO apryMEHTa.
HpUEMbI JOKa3aTeNbCTBA TOXKASCTB. Jl0Ka3bIBATh TOXKICCTBA. BHIYHCAATE 3HAYCHUS
3aBHCHUMOCTb MEXYy TPHTOHOMETPHYECKUMH . .
79. TPUTOHOMETPHYECKOH (GYyHKIMH YIJIa 10 OAHOM U3 €ro 3aJIaHHBIX TPUTOHOMETPHYESCKUX
(YyHKIMSIMH OTHOTO apryMEHTa N
GbyHkuuid. 3HaTh GOpMYIIE yIIIoB o U -o.. [IpuMeHATH UX Ha npakThke. BoIBOIUTH
80. | TpuroHOMETpHUYECKUE TOKAESCTBA HWHM, 3UM | bopmyisl ciokeHus. BeiBoguTh hopMyIibl IBOWHOTO yriia. BeiBoauts GopMmysist VYO, CII, BII, PK
npuBeicHUs. BoIBOIUTH HOPMYIIBI CyMMBI H Pa3HOCTH CHHYCOB, KOCHHYCOB.
81. | TpuroHOMeTpHYECKHE TOKIECCTBA
YO, CII, BIT
82. | CuHyc, KOCHHYC ¥ TAHI'€HC YIJIOB 0L U -0l HNHM, 3UM ’ PK’ CP’
2l
83. | ®opMyIIbI CIIOKEHUS. WHM, 3UM YO, CII, BII, PK
84. | ®opMyIIbI CIIOKEHUS. HHM, 3UM YO, CII, BII, PK
85. | CuHyc, KOCHHYC ¥ TaHT€HC JIBOWHOTO yIJia. VHM, 3UM YO, CI1, BIL PK




86.

CI/IHyC, KOCHUHYC U TaHI'CHC ﬂBOﬁHOI‘O yria.

87. | Cumyc, KoCHHYC U TaHIeHC OJIOBHHHOTO Y. UHM, 3UM I[IpuMeHATH TPUTOHOMETPUIECKHE POPMYIIHI Il TpeoOpa3oBaHMs YO, CII, BII,
TPUTOHOMETPHYECKUX BBIPAKEHHI. PK, CP
88. | ®opMyibl NpHUBEAEHHS HWHM, 3UM VYO, CII, BIL, PK
89. | ®opmyiisl IpUBEICHUS HWHM, 3UM YO, CI1, BII, PK
90. | ®opmynsl IpUBEACHUL
91. | Cymma u pa3HOCTb CHHYCOB U KOCHHYCOB. HWHM, 3UM VYO, CII, BII, PK
92. | CymMma u pa3HOCTh CHHYCOB M KOCHHYCOB. HNHM, 3UM Yo, (i)l';(, ]élg’
93. | CymMma ¥ pa3HOCTh TAHT€HCOB KY
94. | ®opMynbl NOHIKEHUS CTETICHH MHM
Pemenue 3anaq no teme «Tpuronomerpuyeckue
95. 3UM
(dhopmyb 3anuchiBaTh TpUroHoMeTpuueckue popmysl. [IpuMeHATH GOPMYIBI IPH
96, Ypok 00001IeH s ¥ CHCTEMATU3alMY 3HAHUH 10 vVOC3 peoOpa3oBaHUU TPUTOHOMETPUUECKUX BBIPAKEHHUH. VO, CIL, BIL PK
teme «TpuroHomerpuueckue GopMyIb»
97 Kontpoasuas pagora Ne 6 K3y JleMOHCTPUPOBATH 3HAHKUE OCHOBHBIX MOHSATHII, NPUMEHSATH MMOTYYCHHBIC 3HAHUS Kp
’ o TeMe «Tpl/lFOHOMETpl/I‘{eCKI/le (l)opMy_]'",l» IJIs1 pCUICHN A OCHOBHBIX U KaUCCTBCHHBIX 3aJa4, KOHTPOJUPOBATH MMPOLECC U
pe3ysbTaT y4eOHON MaTeMaTHIeCKON AeITeIbHOCTH
98. | AHanu3 KOHTPOJBHOW PaOOTHI

Tpuronomerpuyeckue ypaBHeHnusi u Hepapencrsa (25 4)
OcHoBHAas HeJb: cHOPMHUPOBATH YMEHUS PellIaTh NPOCTEHIIINE TPUrOHOMETPHYECKUE YPAaBHEHHS 1 HEPABEHCTBA; 3HAKOMHTH C HEKOTOPBIMHU NPUEMaMH PELICHHUS TPUTOHOMETPHIESCKIX

YpaBHEHUI U CUCTEM YpaBHEHUH

99.

YpaBHEHHUE COS X = a

NHM

IHonuMaTh U 00BACHATD: APKKOCHHYC, IPOCTEiiIIee TPUTOHOMETPHUECKOE
ypaBHEHHE; rpaduieckoe n300paKeHne peleHnii TPUTOHOMETPUIECKUX
ypaBHEHUI 1 BBIYUCJIATH 00paTHBIE TPUTOHOMETpHUYEeCKHe (PyHKITUU
HEKOTOPBIX YUCIIOBBIX 3HaueHU. IIpoBOAMTE 10Ka3aTENbHOE pacCcyKIEHUE O
KOPHSIX IPOCTEHIINX TPUTOHOMETPUUECKUX ypaBHEeHUI. PemaTh
TPUTOHOMETPUYECKHE ypaBHEHH BH/IA cOS X = a. KoHcTpyHpoBaTh

100.

Pewenne ypaBHeHMi BUIa COS X = a

31UM

SKBUBAJICHTHBIE PEUYEBHIE BHICKA3BIBAHMS C HCIIOIB30BAaHUEM alTreOpanyecKoro 1
reoMeTpPHYECKOro si361k0B. Menosb3oBaTth yHKIMOHATBHO-TpadUuecKie
TIPEICTaBICHNUS ISl PEIICHNS U HCCIIEI0BAaHUS TPUTOHOMETPUIECKUX
ypaBHEHUI BHJIA COS X = d.; peliaTh IIPOCTEHIINe TPUTOHOMETPUYECKHIE
yYpaBHEHUs IOKA3bIBAaTh PELIEHHE HA €AMHUYHON OKPYKHOCTH.

YO, CII, BIT

YO, CI1, BII,
PK, CP




[MoHuMAaTh U 00BSCHATD: APKTAHTEHC, APKKOTAHTCHC; IIPOCTEHIIce

101. | YpaBHeHua SINXx =a NHM TPUTOHOMETPHUYECKOE YpaBHEHHUE; rpaduuecKoe n300pakeHHe PeIIeHUi YO, CIL, BIL, PK
TPUTOHOMETPUUYECKUX YPABHECHUN;
. BoruncasaTh o0paTHBIE TPUTOHOMETPUIECKHE (DYHKITHH HEKOTOPBIX YHUCIOBBIX vO. CII. BIT
102. | Pemenue ypauenui suna  SINX = a. 3uM 3HAYCHUH; pelaTh MPOCTEHIIIE TPUTOHOMETPUIECKHIE YPABHEHUS U an P
IIOKA3bIBATh PELICHUE HA €IUHUYHOU OKPYKHOCTHU.
103. | VpaHennsatgx =auctgx=da HWHEM IoHuMATH U 00BSICHATH. APKTAHTEHC, APKKOTAHTEHC; MTPOCTeiiee VO, CTI, BII, PK
TPUTOHOMETPUUECKOE YpaBHEHHE; TpaduuecKoe H300pakeHNe peleHuit
TPUTOHOMETPUYECKUX YPABHECHUM;
Bbruncasite 06paTHbIC TPUTOHOMETPHUYECKHE (DYHKIINH HEKOTOPBIX YHUCIIOBBIX vO. CIL BII
104. | Peurenne ypaBHeHui Buaa tg x =a uctg x =a 3UM 3HAYEHHH; pelaTh MPOCTEHIINE TPUTOHOMETPUIECKIE YPABHEHHS 1 IOKA3bIBAThH f)K’ ép ’
peleHye Ha eIUHUYHOM OKPY>KHOCTH.
105, | Pewenue EIpOCTeﬁHmX TPUTOHOMETPHYECKHUX VIHM. 31M I[IpuMeHATH TPUTOHOMETPHUECKHE (POPMYIIBI IJIST PEIICHHS VO, CIL BII
YPaBHCHHH. TPUTOHOMETPUUYECKUX ypaBHEHUN. M CIm01b30BaTh PA3IMYHBIE METOIBI TSI
106. Pemenue EIPOCTGPVHHHX TPUTOHOMETPHICCKHUX VIHM, 3M peuIeHus TPUTOHOMETPUYECKUX YPABHEHUM. yO, CIL, BIL PK
YPaBHCHUH IonuMaTh U 00BICHATH: APKCUHYC, APKKOCUHYC, aPKTAHI'€HC, apKKOTAHI'€HC;
TPUTOHOMETPUIECKOE YPaBHEHHE, TIPOCTEUIIIee TPUTOHOMETPHUIECKOE
YPaBHEHHE; OJJHOPOAHOE TPUTOHOMETPUUYECKOE YPABHEHUE IIEPBOM CTEIIEHH,
BTOPOH CTETNEHHU; YpaBHEHHE C MTapaMeTpaMu; TOHITHSL O0OpaTHBIX
TPUTOHOMETPUIECKUX (PYHKIIHIL; 3aMUCHIBATH (POPMYJIBI IS PEIICHUS
107. Pemenne npocTedmmx TpPUroHOMETPUUECKUX C3VH. 3UM TPUTOHOMETPUUECKUX YPaBHEHU; TpaguuecKu H300pakaTh PEILCHUS YO, CI1, BII,
YpaBHEHHi ’ TPUTOHOMETPHUYECKUX YPABHCHUI U HEPABCHCTB; BLIYMCJISITH 00paTHBIC PK, CP
TPUTOHOMETPUYECKHE (DYHKIINN HEKOTOPBIX YUCIIOBBIX 3HAUEHUI; peliaTh
NpOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHHUS U HEPABEHCTBA, a TAKXKE
NPUMEHATH TPUTOHOMETPHUECKHUE MTPpeoOpa3oBaHus K O0Jiee CI0KHBIM;
NMOKAa3bIBATh PEUICHUE HA €AMHUYHONU OKPY’KHOCTH.
Kourpoabnas padora Ne7 no teme «Pemenue Buruncasite 06paTHble TPUTOHOMETPUYECKHE (QYHKIIMY YHCIOBBIX 3HAUCHHH; pemaTh
108. | npocTefiINX TPUTOHOMETPUYECKHX WHM, 3UM MIPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHHS U H300paMaTh PELICHHE Ha €IMHUYHON VYO, CII, BII, PK
YPaBHEeHHiD» OKPY’KHOCTH, BBIOMPATh OTBETHI, yJIOBJIECTBOPSIONINE YCIOBHUIO 33Ja4H.
109. | Pemenne TpUTOHOMETPHICCKIX YPaBHECHUH. WHM, 3UM VYO, CII, BII, PK
110. | Peuienue TpPUrOHOMETPHUYECKUX YPABHEHHH. 31UM Hcnoan30BaTh i 0, CIL, BIL,
Pa3IMYHbIE METOABI JUISl PELIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHUH. PK, CP
Pacno3HaBaTh: TPUTOHOMETPUYECKOE YpaBHEHUE, TPHTOHOMETPUIECKOE HEPABEHCTBO;
111. | Pemenne TpUTOHOMETPUIECKUX YPaBHEHHUH. 31UM OJIHOPOJHOE TPUTOHOMETPUUECKOE YPAaBHEHUE NIEPBOIl CTEIIEHHU, BTOPOH CTEIIECHH;
ypaBHEHHE C IIapaMeTpaMu; oOpaTHbIe TPUTOHOMETpHUYecKHe (PyHKINY; 3alHCbIBATH
112. | PelleHne TPUrOHOMETPHUECKUX YPABHEHHIA. 3UM (dbopMyIIbl U1 pelIeHNs TPUTOHOMETPUUECKUX YPaBHEHUIT; H300pakaTh rpaduuecKun
pelIeHNs TPUTOHOMETPUUYECKUX YPABHEHUH U HEPABEHCTB; BLIYUCIATh 0OpaTHbIE
113. | Pemmerue TpHrOHOMETpHICCKUX ypaBHEHHii, Ky TPUTrOHOMETpHUECKHe (PYyHKIIMN HEKOTOPBIX YUCIOBBIX 3HAUCHUH; pelaTh IpocTeiine

TPUTOHOMETPUUCCKNE YPAaBHCHHA U HEPABEHCTBA, 4 TAKXXC IPUMEHATH




TPUrOHOMETPUYECKHE peoOpa3oBaHus K Oosiee CI0KHBIM; MOKA3bIBATh PEIICHHUE HA

114. | PemeHue TPUTOHOMETPHUYECKUX YPABHEHUM. KY € IMHEUHO OKPY/KHOCTH.
Pemenue 3agau no teme «Tpuronomerpuueckue YO, CII, BII,
115. YOC3
YpaBHEHHUSD. PK
116 Pewenue 3aaau no teme «TpuroHomerpuueckue C3VH YO, CII, BII,
" | ypaBHeHU». PK, CP
Pemenune npocTedmx TpUroHOMETPHUUECKUX
117. P P P VHM
HEpPaBEHCTB.
118 Pemenne npocTednx TpPUrOHOMETPUUECKUX
" | HepaBeHCTB.
119 Pewenue npoctelmx TPUrOHOMETPUIECKUX
" | HepaBeHCTB.
Pemenne 3amau mo teme «Tpuronomerpuyeckne
120. . P P C3VH @0, CI1, BII, PK
yYpaBHEHHS U HEPAaBCHCTBA»
IonsTns apkcuHyca, apKKOCHHYCa, apKTaHI'€HCa 4YWCla BBOIITCS N0 3HAKOMCTBA C
. 00paTHBIMH TPHUTOHOMETPUUECKUMHA WSIMH M WIUTFOCTPUPYIOTCS TAKXKE HA €AMHUIHOMN
Ypox 00001eHNS ¥ CHCTEMATH3AIMK 3HAHUH 10 p P P PynK Prpy A
OKPYKHOCTH. B CBSI3M ¢ 3TMM IpH peIICHWH ypaBHEHWH IOJIE3HO WILUTIOCTPHUPOBATH
121. | teme «TpuroHoMeTpHUIeCKIE ypaBHCHUS 1 YOC3 o .
HaxOXJICHHE KOpHEH Ha €QUHUYHON OKPY>KHOCTH: 3TO ITO3BOJIHUT OCO3HAHHO IPUMEHSTH
HEpaBEHCTBA .
(bopMyIBI KOpHEH.
KontpoabHnas pa6ora Ne§ N
JleMOHCTpUPOBATH 3HAHUE OCHOBHBIX NMOHATHH, IPUMEHATh MOJyYeHHbIC 3HAHUSA
122. | «TpuroHoMeTpuvecKue ypaBHeHHsl 1 K3y KP
HEDABEHCTBAY JUISL pelIeHUs OCHOBHBIX U KaUE€CTBEHHBIX 33/1a4, KOHTPOJHPOBATH MPOIECC
P " pe3yibpTaT yueOHOM MaTeMaTH4eCKON esITeIbHOCTH
123. | AHaiu3 KOHTPOJILHOH paboThI
IoBTopenue (8 4). [loBTopenue, pemenue 3aaa4 (54)
OcHOBHAas 11eJIb: 0000IINTh M CUCTEMATU3UPOBATh 3HAHNWS, HABBIKU M YMEHUSI IO OCHOBHBIM T€MaM Kypca MaTeMaTuku 3a kypc 10 kmacca
Ioan30BaThes OOIIMME METOAMH PEIISHUS YPaBHEHHH, HEPAaBEHCTB U X CHCTEM;
[oeropenue. CreneHHas GyHKIHMS. H M p P » Hep ’ @O, CII, BII,
124, YOC3 UCII0JIb30BaTh YETHOCTb KOPHS N-I CTENIEHU IIPU BBIYUCICHUY PAJUKAJIOB U PELICHUU PK. TIP
UppalMOHAIBHBIX YPABHEHUI ’
Pemars npocTeiimue moka3aTeabHbIE YPaBHEHHS, UX CHCTEMBI; HCMOAB30BATH JIS
MIPUOIMKEHHOTO PEeIeHNs ypaBHEHUH rpaduueckuii MeTon; pa3BepHyTO 000CHOBBIBATh ®0. CIL. BII
125. | MloBropenwue. [TokazaTenpHas QyHKIUSA YOC3 CYXIICHUS, pelIaTh TI0Ka3aTeIbHbIC YPaBHCHMUS, IPUMEHSIST KOMOWHAIIMIO HECKOIBKHUX I”K l:IP ’
JITOPUTMOB; H300Pa’kKATh Ha KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHHI ’
MIPOCTEHIINX YPABHEHUH U UX CHCTEM
[Tosropenue. Jlorapupmudeckas GpyHKIUL. Pemars npocreiinme gorapudmMuuecKre HepaBeHCTBa, IPUMEHSSI METO] 3aMEHBI
TIepEeMEHHBIX JUIsl CBEAEHUS JIOTapu(MHIECKOTO HEPAaBEHCTBA K pallMOHAILHOMY BUY; ®0. CIL. BII
126. YOC3 NPUMEHSATH CBOHCTBa MOHOTOHHOCTH JIoTapu(MUIecKkor (DYHKIUH IIPH PELIeHUH Ooree l,)K l:[P ’
CIIOKHBIX HEPAaBEHCTB; HCMOJIb30BATH [T IPUOIIKEHHOTO PEIICHNST HEPABEHCTB ’
rpadudecKuii MeToJ
127 [ToBropenne. TpuroHomeTpuueckne GOPMYITBI U vOC3 Hcnoab3oBath HopMyIIB, COAEpKAIINEe TPUTOHOMETPHUIECKIE BRIPAKESHUS IS ®0. CI1. BII
" | ypaBHEHUSI. BBITIOJTHEHHSI COOTBETCTBYIOIINX PACUETOB; TPUMEHATH (GOPMYJIBI I IPEeoOpa3oBaHU l;K ﬁp ’
128. | TloBropenue. Pelienre ypaBHeHU I 1 HEPABEHCTB TPUTOHOMETPUUYECKUX BBIPAXKEHUH, JOKA3aTEIbCTBA TOXKACCTB; peliaTh ’




129 TloBropenue. Pemenne cucrem ypaBHEHUN U TPUTOHOMETPUYECKHE YPABHEHHS M HEPABEHCTBA, ONpeNeasaTh KOJIMYECTBO KOpHEH Ha
" | HepaBeHCTB MIPOMEXYTKE, pelIaTh CUCTEMBI yPaBHCHN 1 HEPAaBEHCTB
130. | Ypok 0000mIeHNs ¥ CHCTEMaTH3AIH 3HAHHIHA
DopMyJIHPOBATH OCHOBHBIC MOHATHS, NPUMEHATH TOTyICHHBIE 3HAHUS IS
131. | UToroBasi KOHTpO.IbLHasI pagora K3y pelIeHNs OCHOBHBIX U KaYE€CTBEHHBIX 3a7ja4, KOHTPOJHPOBATH IIPOLIECC U KP
pe3ysibTaT yueOHOM MaTeMaTHIeCKOH NesITeIbHOCTH
132. | [loBropenwne. Pemenne 3amanuiit EI'D 00001aTh 1 CHCTEMATH3HPOBATH 3HAHUS 110 OCHOBHBIM TeMaM Kypca MaTeMaTHKH VYO, CII, BII, PK
133. | [loBropenwne. Pemenne 3amanuit EI'D O606mmeHue, 00001aTh 1 CHCTEMATH3MPOBATH 3HAHUS 110 OCHOBHBIM TeMaM Kypca MaTeMaTHKH
= CHCTEeMaTH3aln
[ToBropenwne. Pemenne 3amanuit EI'D Tt
134. L7 00001aTh 1 CHCTEMATH3MPOBATH 3HAHUS 110 OCHOBHBIM T€MaM Kypca MaTeMaTHKH
— COBEpPIIEHCTBOB YO, CII, BII, PK
IMoBTopenue. Pemenne 3amanmit ET'D P N i ? ’
135. aHKe 3HAHUM 00001IATH U CHCTEMATH3MPOBATH 3HAHUS 110 OCHOBHBIM TeMaM Kypca MaTeMaTHKH
IToBTopenue. Pemenue 3aganuii EI'D
136. 00001IATH U CHCTEMATH3MPOBATH 3HAHUS 110 OCHOBHBIM TeMaM Kypca MaTeMaTHKH
11 kaacc
Ne Tema ypoka | Tun/popma ypoka | [Tnanupyemblie pe3yabTaThl Bust 1 GopMbl KOHTPOIIS
IHoBTOpenue (7 u)
OcHoBHas 1eJIb: 0000IINTh U CHCTEMATH3UPOBATH 3HAHUS, HABBIKM M YMEHHsI IT0 OCHOBHEIM T€MaM Kypca MaTeMaTHKH 3a Kypc 10 kmacca
Pacno3naBaTth noka3areiabHble ypaBHEHUS.
Pemarts npocreiiiive nokasareiabHble YPaBHEHUSI, UX CUCTEMBI;
HCI0JIB30BATD LIS TPUOJIMIKEHHOTO PEIlIeHNs] YpaBHEHUH rpaduueckuii
IloBTOpenue. IlokazaTenbHas METO]I; pelaTh MoKazaTelbHbIe yPaBHEHUS, MPUMEHSST KOMOMHAIIUIO
1. P voC3 P P - P < @O0, CII, BII, CP
GbyHKIHSA HECKOJIbKHX aJITOPUTMOB; H300PakKATh Ha KOOPIUHATHOMN TIOCKOCTH
MHOYKECTBA PEIICHUH MPOCTEHITNX YPaBHEHUI U HX CHCTEM; pPeliaTh
MoKa3aTeIbHbIC HEPaBEHCTBA, IPUMEHSISI KOMOWHAIIHIO HECKOIBKUX
ANTOPUTMOB; Pa3BEPHYTO 0OOCHOBBIBATH CY)KICHHS
I[IpuMeHATH aNTOPUTM PEIICHUS JOTapUPMIYECKOTO HEPAaBSHCTBA B
3aBHCHUMOCTH OT OCHOBAHHUSI.
Pematsp norapudmMudeckue ypaBHEHUS, UX CHCTEMBL; HCIIOJIb30BATh
cBoMCTBa PYHKIHI (MOHOTOHHOCTD, 3HAKOTIOCTOSTHCTBO), MPUMEHSITD JIJIs
MPUOJIMIKEHHOTO PEIICHUS YpaBHEHUH Ipa@UUIeCKUN METO/I; H300pakaTh
IMoBTopenwue. Jlorapupmuyeckas p P P pag . - P
2. byHws YOC3 Ha KOOPAMHATHOH MJIOCKOCTH MHO)KECTBA PEIICHUH MPOCTEHIINX @O, CII, BII, CP
y ’ YpaBHEHHUH U MX CHCTEM; PeUIaTh MpocTeHIne JorapupmMuaecKne
HEPABCHCTBA, IPUMCHIA METOA 3aMCHBI IIEPEMECHHBIX JIJI1 CBCACHUA
JIOrapru(pMHYECKOT0 HEPABCHCTBA K PAIHOHAIILHOMY BHILY
IToBTOopenue. TpuroHomerpuueckue
3. p p p yOC3 ®0, CII, BII, CP
¢hopmyIbL.




TloBTOpenue. Tpuronomerpuieckue

Hcnoab3oBaTh HOPMYJIbI, COACPIKAIIIE TPUTOHOMETPHUYESCKUAE BHIPAKEHHUS
JUIS1 BBITIOJTHEHHSI COOTBETCTBYOIIMX PACUYETOB; MPeoGpa3oBbIBaTh

4.,
(hopmybL. (hopMyIBI, BEIpaskast OTHH TPUTOHOMETpPHUYECKHE (PYHKINH depe3 pyTrHe.
IIpeoOpa3oBbIBATH IIPOCTHIE U CIOXKHBIE TPUTOHOMETPHUIECKHE
BBIPQKCHUSI, IPUMEHSISI pa3iIuHble (POPMYJIBl U IPUEMBL; 000CHOBBIBATH
Pemenne TpUroHoMeTpUYECKIX
5. ABHCHL YOC3 cyxJieHus1; GOopMYyIMPOBATH II0JydeHHbBIE PE3YJIbTAaThl paboTaTh C @O, CII, BII, CP
P yu4eOHHKOM, OTOHPATH U CTPYKTYPHPOBATH MaTepHall
JleMoHCTpHpOBaTH yMeHHe 00O0LICHUS U CUCTEMaTU3alNY 3HAaHUH 110
OCHOBHBIM TeéMaM Kypca MaTtemaTuku 10 xiacca.
KonrponbHas padora. [ToBropenue .
6. wvpca 10 kiacea K3y BuageTs HABBIKAMHM NIPEBUACHUS BOBMOXKHBIX NTOCIEACTBUI CBOUX KP
My JIEHCTBUI; KOHTPOJISL U OLIEHKU CBOEH EATEIbHOCTH
7. AHanm3 KOHTPOJIBHOH pabOTHI C3YH @O, BII, CIT
Tpuronomerpudeckue pyaxknuu (13 u)
OmnpeneasaTs 001aCTh ONPEAETICHUS U MHOXECTBO 3HAUYCHUI
TPUTOHOMETPHUYECKUX (PYHKITHIA.
O6uacTh onpeneneHus: © MHOYKECTBO P p by N
. Haxoanthb 0071acTh ONpeaesIeH st 1 MHOXKECTBO 3HAYCHUH
8. 3HAUYEHUH TPUTOHOMETPUUECKUX UHM . CII, BI1
F— TPUTOHOMETPUUYECKHUX (PYHKIMI CIIOKHOTO apryMeHTa, IPEJICTABICHHOTO B
y BHUJIE IpOOH 1 KOPHS; 0CYLIECTBJIATH IPOBEPKY BEIBOJIOB, IIOJIOKCHNUH,
3aKOHOMEPHOCTEH, TEOpEM.
YeTHOCTB, HEYETHOCTD U HccienoBarh QyHKINIO HA YETHOCTh M HEYETHOCTb.
9. NEPUOANYHOCTD UHM CaMOCTOSITENILHO BBIOUPATH KPUTEPUH U1 CPABHEHMSI, COIIOCTABJICHMUSI, CIl, BII, ©O, CP,
TPUTOHOMETPHUUECKHUX (PYHKIMH OLICHKH U KJIacCU(PUKAILMH OOBEKTOB
OKAa3bIBATh, YTO JIaHHAS (DYHKIUS SBISETCS NEPHOANIECKON C 3aJaHHBIM
HeTHoCT®, HEdeTHOCTS H ile HOJIOM; or; eueﬁﬂTL r[e(bﬁonucnomﬂo 3a):LaHH§Ix TIl UTOHOME Hiecxnx
10. | nepumoamunocts WHM, 3HM PHOIOM; OTp P P P CII, BII, ®O, PK, CP
. (yHKIMI; 0(hOPMIISITE PEIICHHUS, BBINOIHATH 33JaHUS 110 3aaHHOMY
TPUTOHOMETPUUECKHUX (DYHKIIMH
AITOPUTMY
OKa3bIBaTh, YTO JaHHAS (QYHKLHUS SBJISETCS IEPUOANIECKON C 3aJaHHBIM
HerHoCTs, HEUeTHOCTS 1 ile HOJIOM; or; e)leJ}'llflTl: He(biouucnoncﬂo 3a):[aHH1I:1x "Il‘l UTOHOME I/IflIeCKI/IX
11. | nepuommuHOCTH WHM P > onp p P P CII, BII, ®0, PK, CP

TPUTOHOMETPUUECKHUX (DYHKIIMH

(hyHKIMH; 0)OPMIIATE PEIIeHNUS, BBITIONHATE 3aIaHU 110 3aJaHHOMY
aJIrOPUTMY




12.

CgoiicTBa (pyHKIHN
y = COSX u e€ rpaduk

NHM

BuramucisiTh 3HaYSHUSI TPUTOHOMETPUUECKHUX (DYHKLMH, 3alaHHBIX
(hopmynamMH; COCTABIATE TAOIUIIBI 3HAYCHUH (HYHKIMIA; CTPOUTS 1O
TOYKaM IpaduKu TPUTOHOMETPUUECKHUX (DYHKIIHUIA; OMMCHIBATH CBOMCTBA
(hyHKIMI Ha OCHOBaHMU UX Tpadu4ecKoro npejcTaBieHus; CTPOMTH Ooliee
CJIO’KHBIE TPa(QUKN HA OCHOBE TPaQHUKOB TPUTOHOMETPHIECKUX (YHKIIHHT;
ONHKCHIBATH HX CBOICTBA.

PemaTb ypaBHEHHUS M HEPABEHCTBA C TIOMOIIBIO rpaduKa GyHKINH

y = CcOSX

T CII, BIL, ®0, PK, CP, T

13.

CpoiicTBa pyHKIHN
y = sin X u eé rpadux

NHM

BurumnciisiTh 3HaYSHUSI TPUTOHOMETPUUECKHUX (DYHKIIMH, 3aJTaHHBIX
(hopmynamMu; cOCTaBIAATH TAONIUIBI 3HAYCHUH (HYHKIMH; CTPOUTH 110
TOYKaM IpaduKu TPUTOHOMETPUUECKHUX (DYHKIIMIT; OMMCHIBATH CBOMCTBA
(hyHKIMI Ha OCHOBaHMU MX TpaduuecKoro npeacTaBieHus; CTPOMTH Ooliee
CJIO)KHBIE TPaUKU Ha OCHOBE TPa)KOB TPUTOHOMETPHYECKUX (DYHKIIHIA;
ONMCHIBATH UX CBOHCTBA.

Pematp ypaBHeHus 1 HEpaBEHCTBA C OMOIIBIO TpaduKa GyHKIUH

y =sin X

CII, BII, ©O, PK, CP, T

14.

CpoiictBa pyHKIHH Y = tg X 1 €€
rpaduk

NHM

BbIumcJisiTh 3HaYCHUS TPUTOHOMETPHYECKHUX (DYHKIMH, 38 JaHHBIX
(hopMynaMu; CTPOUTH IO TOUKAM TpaUKH TPUTOHOMETPHUUECKUX
(hyHKIMIA; OMMCHIBATH CBOMCTBA (DYHKIIUI HA OCHOBAaHUH HX
rpagpUYecKOro NpeICTaBICHNS; pellaTh YPaBHEHUS 1 HEPABEHCTBA C
MOMOIIBIO Tpaduka GyHKIHHU Y = tgX

CII, BIL, ®0, PK, T

15.

OO6paTHbIe TPUTOHOMETPHUUECKUE
byHKUINN

NHM

Pacno3naBaTh 00paTHbIe TPUrOHOMETpHYECKHe (QYHKIIMH, UX CBOWCTBA,
CTPOUTH TpapuKH.

Burumnciisits 3Ha4eHUs1 00paTHBIX TPUTOHOMETPUYECKUX (yHKIMiT 1
NMpeodpa3oBbLIBATH NPOCTEHININE BRIPAXKEHHUS, COIepIKaINe OOpaTHbIE
TPUrOHOMETpUUECKHE (YHKIINH;

CTI, BII, @0, PK, CP

16.

Ypok 0000IIeHNS U CHCTEMAaTH3aluU
3HAHUHA

YOC3

BbIunciisiTh 3HaYCHUSI TPUTOHOMETPUUECKHUX (QYHKIIUI, 3a/ITaHHBIX
(opmynaMu; cOCTABIATH TaOJIUIIBI 3HAUCHUH TPUTOHOMETPUIECKUX
¢ynkuid. CTPOUTH 110 TOYKaM IpaUKH TPUTOHOMETPUUECKHUX (DYHKIIUH.
OnuchIBaTh CBOWCTBAa TPUTOHOMETPHYECKUX (QYHKIMH HA OCHOBAaHUH MX
rpaduyeckoro npeJjcrasieHus. PacnosnaBars Bujbl
TpuroHomerpuueckux GyHkuuii. CTpouTh Oojee ciIoXHbIe rpaduKy Ha
OCHOBE Irpa(h)MKOB TPUTOHOMETPUYECKUX (PYHKIINH; OMUCHIBATH UX
CBOWCTBA.

CII, BIL, ®O, PK, CP




17.

KontponsHas padora Ne 1.
«TpuroHomerpruueckue QyHKIHN»

K3y

JleMOHCTPUPOBATh TEOPETHIECKUE U TIPAKTHIECKUE 3HAHMUS 110 TEME
«Tpuronomerpudaeckue GyHKIAN.
NPUMEHSITH 3HaHUSI U YMEHUs 110 TeMe « T puroHoMeTpudecKue (hyHKIHN.

KP

IIpousBoaHas u eé reomerpudeckuii cmpica (18 4)

18.

IIpousBonHas

NHM

19.

IIpousBonnas

3HM

Hmets npeacTasiieHune o MOHATHN NPOU3BOAHON (QYHKIIHH,
DopMyJIHPOBATH ONIPEIEICHUE IPOU3BOIHON (DYHKINH, HCIOJIb30BATh
ONpEENICHUE IPOU3BOAHOM JI HAX0XKIEHUS IPOU3BOAHON NPOCTENIINX
(hyHKIMHA, HAXOAUTH MTHOBEHHYIO CKOPOCTh JIBIDKCHHUS TOUKH

CI1, BII, ©0, PK

CII, BII, @0, PK, CP

20.

[TpousBoHas cTeneHHON QyHKINH

NHM

Hmets nipeacTaBiieHue O IOHATHU: NPOU3EOOHAS CIMENEHU, KOPHSL.
BeiBoaMTE (hopMyILy IPOU3BOIHON CTENICHU, KOPHSL.

Hcnons3oBaTh GopMyIny a1l HAXOXKACHHUS IPOU3BOIHO CTETICHU U
KOPHSI; HIKOCTPHPOBATH U3Y4YECHHBIE MIOJ0XKEHUSA Ha CAMOCTOSTENILHO
oA00paHHBIX KOHKPETHBIX pHMepax

CII, BII, ®0, PK

21.

[IponsBoaHas cTeneHHOHN QyHKIIH

3HM

BrIBOAUTH OPMYIIBI TPOU3BOAHON CTETIEHH, KOPHS.

BbI4ucJISITH IPOU3BOJHYIO CTETICHHON (DYHKIINH, KOPHS U

y = (kx+b)?

OO0BACHATH U3YYCHHBIE TIOJIOKEHUS HA CAMOCTOSTENBHO TTOA00PaHHBIX
KOHKPETHBIX IPIMEpPax

CII, BII, ©O, PK, CP

22.

[pasuna quddepeHnrpoBaHUSL

NHM

23.

[pasuna quddepeHnrpoBaHUSL

3HM

24.

[paBuna nuddepeHurpoBanus

3HM

3anuchIBaTh (HOPMYIIBI IPOU3BOIHON CYMMBI, pAa3HOCTH, TPOM3BEICHNS,
YaCTHOTO; TIPOU3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMN
Hcnons3oBaTh npasuiia quddepeHimpoBanus Uis BHIUUCICHUS
MIPOM3BOIHBIC CYMMBI, Pa3HOCTH, IPOU3BEICHHS, YACTHOTO; TIPOU3BOHBIC
OCHOBHBIX DJIEMEHTaPHBIX (YHKIHI

CII, BII, ®0, PK

C TII, BII, @O, PK,

CTI, BII, @0, PK, CP

25.

[Ipoun3BoaHBIE HEKOTOPBIX
3JIEMEHTAPHBIX (QyHKIMi

NHM

BuIBoauTH 1 3anMChIBATH (DOPMYJIBI TPOM3BOAHBIX AJIEMEHTAPHBIX
(byHKIMHA, cI0XKHON QyHKIMHU 1 00paTHOM (QyHKIIMH; ITpaBuIia

T pepeHIIIPOBAHSL.

BBIYHCASATH TPOU3BOHBIC JIEMEHTAPHBIX (DYHKLIUHA.

CII, BII, ®0, PK

26.

IIponsBoaHbIE HEKOTOPBIX
3JIEMEHTAPHBIX (QyHKIMI

3HM

217.

IIponsBoaHbIE HEKOTOPBIX
9JIEMEHTAPHBIX PyHKIMH

3HM

3anuchIBaTh U BBIBOAUTH (DOPMYJIBI TPOM3BOAHBIX JIEMEHTAPHBIX
(yHKIMH, c10XKHON QyHKINU 1 00paTHOHM (DyHKIMH; ITpaBuIIa
muddepeHmpoBaHus

IIpumensiTe GOpMyYIIBI TPOM3BOAHBIX MIEMEHTAPHBIX (yHKIMIT 1 TIpaBHiIa
muddepenumposanus QyHKIMiA

OcyuecTBJISATh OUCK HECKOJIBKUX CIIOCOOOB pelIeHHs

CII, BII, ®O, PK, CP, T

CII, BII, ®O, PK, CP




IIpon3BoaHbBIE HEKOTOPHIX

28. . 3HM CII, BII, ©0O, PK, CP
3JIEMEHTAPHBIX (PyHKIUH
29. lr:g(o)i\:ae;g ;I:;SIKHH emprer NHM 3anubiBaTh (HOpMYITy ypaBHEHHS KacaTensHOM, anroputm ¢€ Hamucanus; | CII, BII, ©O, PK, CP
T COMETPHUCCKITH CMbICH Hcnonb3oBarh TEOMETPHIECKIH CMBICT MPOH3BOHOMN /11 BHBOTA
30. HPOH3BOHOM 3HM ypaBHEHHS KacaTeIHHOMH. CII, BII, ®0O, PK, T
" CocTaBJATh ypaBHEHHE KacaTeabHOH K TpaduKy GYHKIUH TI0 aITOPUTMY
31. T'eomerp quSKHH CMBICT 3HM ! IIPH TOMOJHUATENIBHBIX YCIIOBUSIX CII, BII, ®0, PK, CP
POU3BOJHON
dopMyanpoBaTh olpeaeieHIe Npon3BoHoH ¢yHkiyu. Ucnoab3oBaTh
olpeJiesIeHNe TPOU3BOIHON AJISl HAX0XKICHHSI TPOU3BOIHON MpOCTEHIIINX
GbyHKIMHA.
BoiBoauTh (OpMYJIBI TPOM3BOAHBIX JIEMEHTAPHBIX (PYHKLUH, CIIOXKHOM
32. Pemenue 3amau YOC3 (ymxiuu u 0GpatHoi dynKiMn. . CII, BII, ©0O, PK
Hcnoan3oBats npaswia auddepennuposanus ¢pynknuii. Haxoqurs Y ’
MT'HOBEHHYIO CKOPOCTH ABHKEHHSI TOUKH. MCIOJIb30BaTh T€OMETPHUECKUI
CMBICT IPOU3BOTHOH [UIS 6616004 YPAaBHEHHS KAaCATEIBHOM.
Hcnonb30BaTh MOMy4YeHHbBIC 3HAHUS IS ONMCAHMS M aHAIHN3a PeabHbIX
3aBUCHUMOCTEHN
®opMyaIHpoBaTh OIIpEAEIeHIE TPON3BOAHON (yHKINH. Ucnob30BaTh
OIIpeeIIeHIE IPON3BOIHOM 11 HAXOXKACHHS IIPON3BOJHOM MPOCTEHIINX
GyHKIHH.
33. Pemenve 3amaq vyOC3 BbIBoauTH (OpPMYJIBI TPOM3BOAHBIX JIEMEHTAPHBIX (DYHKLMUH, CIIOKHOM CI1, BII, ®0, CP
(byHKIMK 1 00paTHOW (QYHKIIHH.
Hcnoan3oBats npaswia auddepennuposanus ¢pynknuii. Haxoqurs
MT'HOBEHHYIO CKOPOCTb ABIDKCHHS TOUKH. MCMOJ1b30BaTh FeOMETPHYCCKHIH
CMBICIT IPOU3BOHOM [T 661600a YPaBHEHHS KacaTeIbHOM.
Hcnonp30BaTh 1MoTy4eHHbIC 3HAHUS [Tl ONMCAHMS M aHAJIHN3a PeaslbHbIX
Ypok 0000IIeHNs ¥ CHCTeMaTH3alu| 3aprchMocten CI1, BII, ©0O, PK
34. N YOC3
3HaHUI
KonTtponsHuas pabora Ne 2. JleMOHCTPUPOBATH YMeHHUe 0000IIEHNS U CUCTEeMaTH3aI[H 3HAHHH 10
35. "TIpousBoaHas u e€ reomerpuueckuii | K3y OCHOBHBIM TemaM pazjena «[Ipou3BojiHas U ee reOMeTPUUECKUIl CMBICI. K3y
cmbict” BiiaeTs HABBIKAMM KOHTPOJISI M OLIEHKU CBOEH JIESITETHHOCTH
36. | AHaiuu3 KOHTPOJIbHOM paboThI C3YH
IIpumeHeHne MPOU3BOAHONM K HcciaenoBaHuIO pyHkiuu (19 1)
@DopMyTHPOBATH H NPUMEHATH TEOPEMY O JOCTATOYHOM YCIOBUH
BO3pacTaHus (QyHKIINH,
37. | Bospacranue u yobiBanue pynkuun | THM Haxoauth nHTEpBaIbI BO3pacTaHUS U YOBIBaHUS (DYHKIIMH, 3a/TaHHBIX B CIL BIL YO
BUJIE MHOT'OUJIEHA OJIHOM NepeMEeHHOM; ’ ’
38. | Bospactanue u yGwanue dymcuun | 3HM @opMyIHPOBATH H NPUMEHATH TEOPEMY O JOCTATOUYHOM YCIOBUH CI1, BII, ©0, YO, PK, CP

BO3pacTaHusl PyHKINH,




YMeTb CTPOUTH 3CKU3 Tpadrka HEMPEPHIBHON (PYHKIINH, ONIPEIEICHHON
Ha OTpe3Ke; HAXOAUTh HHTECPBAIIBI BO3PACTAHUS U YOBIBAaHUS KOMOWHAIINN
AIIEMEHTAPHBIX QYHKIIHI

@opMyJIHPOBATH ONIPEACICHUS SKCTPEMyMa, MaKCHMyMa U MHHIMYyMa
(yHKIIMH B TOUYKE, CTAIIMOHAPHOW TOUKH, KDUTHUECKOH TOUYKH,
HE0OX0/IMMOE U I0OCTATOYHOE YCIIOBHE IKCTpeMyMa (DYHKIIHH.

39. | Okcrpemymsl hyHKIUH VHM CII, BII, 0O
Jloka3pIBaTh TEOPEMY O JOCTATOYHOM YCIOBHUH HKCTPEMYyMa.
Haxoauth crainroHapHbIC TOUYKU (DYHKIWH, 33JaHHOM BHJC MHOTOUYJICHA
OJTHOW TICPEMEHHOM; HAXOIUTb TOUKU IKCTpeMyMa (PYHKIHH
DopMyTUPOBATH ONPEICICHUS SIKCTPEMyMa (YHKIIUU B TOUKE,
CTAallMOHAPHOM TOYKH, KDUTUYECKON TOYKH, HEOOXOANMOE U I0CTATOYHOE
40. OKCTpeMyMbl (hyHKIUH 3HM VCIOBHE DKCTPEMyMa hyHKIHH CII, BII, ®0, VO, PK, T
BoryncasiTe CTalMOHAPHBIC TOYKU B TOYKH SKCTpeMyMa () YHKIHA
3JIeMEHTAPHON QYHKIIHH CII0KHOTO apryMeHTa; padoTaTh IO 3aJaHHOMY
ANTOPUTMY; CTPOUTB ACKHU3 rpaduka GyHKIINHU, €CIH 3aJaH OTPE30K,
41, DKCTPeMyMbl (DYHKIIUH 3HM 3HaYeHM (YHKIUHK B KOHIIAX 3TOTO OTPE3Ka M 3HAK MPOM3BOAHOM B HEKO- | CII, BII, ®O, YO, PK, CP
TOPBIX TOYKaX (HYHKIHH
DopMyTUPOBATH OOIIYIO CXEMY HCCIICIOBAHUS (DYHKIHK, MPUMEHATH
42 IIpuMmeHeHre NpOU3BOAHON AJIs UHM METO]I IOCTPOCHUS rpaduka YeTHO! (HeueTHOH) QyHKIuY; CII, BII, ©0, YO, PK
' nocTpoeHus rpaduka GyHKIUH IpoBoauTh MoOJIHOE Ucciie0BaHUE QYHKIIMU U CTPOUTH € rpaduk
DopMyTUPOBATH OOIIYIO CXEMY HCCIICIOBAHUS (DYHKIHK, MPUMEHATH
IIpumenenue Npou3BOAHON JJIst METOJ] IOCTPOEHUs IrpaduKa YeTHOHM (HeUeTHOM HKLIWH;
43. p P JUTOM 2L 3HM JLTIOCTD pag ( ) bymiwm; CII, BII, ®0, YO, PK, CP
MOCTPOCHUS Tpaduka HyHKIHH IIpoBoauTh MOTHOE HCCTeT0BaHHE QYHKIIMA U CTPOUTH e€ rpaduk
IIpumeHnenue Mpou3BOIHON ISl
44. nocTpoeHus rpaduxa GpyHKIHN C3VH DopMyTHPOBATH OOIIYIO CXEMY HCCIIEIOBaHUS (DYHKIUH, MPUMEHATH CI1, BIL, @0, YO, PK, CP
METOJI TOCTPOCHHSA TpaduKa YeTHOH (HEUETHO) (HYHKINY;
IIpoBoauTh MOTHOE HCcTeT0BaHHE QYHKIIMA U CTPOUTH e€ rpaduk
IIpumeHenue npou3BOIHOM ISt
45. P P JIHOM 2L C3VH CII, BII, ®O, YO, PK. CP
MOCTPOCHUS Tpaduka HyHKIIHH
IIpuMeHSITh aIrOPUTM UCCICIOBaHUSA (DYHKIIMH HA MOHOTOHHOCTb,
Han6oMbiiee i HAMMEHbILICE AITOPHUTM OIpEaeNeHIsT HanOOIBIIeT0 U HANMEHBIIETO 3HAYCHHUS
46. NHM ¢yaxnnn. HaxoauTs HanbombIiee 1 HaNMEHbIIee 3HaYeHHE QYHKINH Ha CII, BII, ©0, YO, PK
3HaYeHHEe (PYHKINU
HHTEpBaJe
HccnenoBarh B IpocTeHmux ciydasx GyHKIIMA HA MOHOTOHHOCTb,
47 HawubombIiee 1 HaMMeHbIIIEe C3VH omnpeaensiTh HaMOOJbIINE U HAMMEHBITHE 3HAYeHNUS QYHKINK; pelmaTh CII, BII, ©0, YO, PK

3HaYeHHEe (PYHKINU

reoMeTpUUYECKUe 3a]]a91 Ha HaXOXKIeHUST HAMOOJIBITNX U HAUMEHBIITUX
3HAYCHUH BEJINYNH;




HawubobIee 1 HAaUMEHBIIEE

MO/1eJIMPOBATH PealibHbIe CUTYAIMH, HCCIeA0BATH TOCTPOCHHBIC MOJIEIH,
WHTEPNPETHPOBATH MOJTYUYCHHBIN Pe3ysbTaT

CII, BII, ©0O, YO, PK, CP

48. C3YH
3HaYeHHE (PYHKINU
HmeTs npeacraBiaeHue o IpOU3BOJHON BTOPOTO NMOPSAIKA, O BBITYKIOCTH
(yHKIMH, O TOUKaxX Mepernda, o BHITYKIOCTH BBEPX, BHHU3, 00 HHTEpBaIax
BBIITYKJIOCTH.
BrmykiocTs rpaduka GpyHKINH, Y CI1, BII, ©0, YO,PK
49, VHM IpuMeHATH 3HAHUS IS UCCIIEIOBAaHUS (YHKIIUN U TOCTPOCHUS €T0
TOYKH TIeperuda
rpaduka
Haxoauts uHTEpBaIBl MOHOTOHHOCTH QYyHKINH. HaxoauTh TOUKH
sKcTpeMyMa pyHkuun. Jloka3sIBaTh TEOPEMY O JOCTATOYHOM YCIIOBHH
skcTpemMyMa. HaxoauTh Hanbonblee 1 HAaMMeHbIIee 3HaYeHUE (YHKIMH Ha CII, BII, ®0, VO, PK, CP
50. Pemenue 3amau YOC3 MHTepBae.
ITo rpacduky Npon3BOJHON ONpeAessiTb WHTEPBAIBI MOHOTOHHOCTH, TOUYKA
9KCTpeMyMa (pyHKIHUH.
CtpouTts rpaduk, MpoBOIA MOJHOE UCCIeA0BaHuEe PYHKINU. Pemarh
(usnueckue, reoMeTpuuecKre, aaredpanueckue 3a1aui Ha OITUMH3ALHIO.
51 Pemenne 3amad vOC3 MopaenupoBaTh peajbHbIE CUTYalluH, HCCIAeA0BATH IIOCTPOCHHBIC CIL, BIL @0, YO, PK, CP
MOJICTIH, MHTEPIPeTHPOBATS TIOIYyUCHHBIH PE3yIbTar.
KonrponsHas padora Ne 3. ITpoBoauTsk MccienoBanue GYHKINH; CTPOUTH €€ TpaduK, peraTh 3aJaun
52. "[IpumeHeHue MpOru3BOIHOMN K K3y Ha ONTUMM3ALUIO KP
uccliefoBaHno GyHKIHN"
53. AHanu3 KOHTPOJILHOI paboThI C3YH
IlepBooOpa3nas u unrerpai (12 1)
DopMyIUPOBATH OIIpeeNCHIE IEPBOOOPa3HOMH,
OKa3bIBaTh, YTO JJaHHAS (DYHKIUSA SBISIETCS IIEPBOOOPa3HOM It TOU CII, BII, ©0, PK, YO, CP
54. ITepBooOpazHast NHM A o ? A ynn P p JULA APY Y e T
JAHHOH (DYHKIMK; HAXOAUTH [T GYHKIIUU IEPBOOOPa3HYIO, rpaduk
KOTOPOH MPOXOAUT Uepe3 TOUKY, 3aJaHHYI0 KOOpAUHATAMU
HmeTs npeacraBieHue o MOHATHH: nEPEO0OPA3HASL.
IIpaBuiia HaxoXAEHUS P P P . CII, BII, @0, PK, YO, T
55. HepBOOGpa3HBIX NHM HaxomuTp o11Hy 13 IEpBOOOPA3HBIX JUII CYMMBI (DYHKIUH U TPOU3BEICHUS
(hyHKIMH HA YHCIIO.
BbIBoANTH TIpaBIIIa OTHICKAHUS IEPBOOOPA3HBIX; pelllaTh 3a/1a41
IIpaBuiia HaxoXAEHUS A N p p p P A CII, BII, ©O0, PK, YO, CP
56. 3HM (hm3n9ecKoil HanpaBICHHOCTH.
MepBOOOPA3HBIX
N HNmers npeacrapjieHue o IIOMEAAN KPUBOIMHEHHON TpalelIUH.
Ilnomanp KpUBOJIMHEHON Tpaneuuu pei Hl Hv P panen CII, BII, ®©O0, PK, YO
57. NHM BuiBoauts dpopmyiny Herorona-JleitoanIa, BBIYHCAATH TUIOMAb

Y UHTEerpai

KPUBOJIMHEHHOM TpaleLHH.




Ilnomanp KpUBOJIMHEWHON Tpanenuu

MU3006pakaTh KpUBOJIMHEIHYIO TpaNeLHio, OrPaHUYCHHYIO Ipadukamu

CII, BII, ©0, PK, YO, CP

58. H HHTErpaT 3HM 3JIEMEHTAPHBIX (QYHKIHI; IPaBHILHO 0OPMIIAITE PAOOTy, OTPAKATD B
MIICbMEHHOH (popMe cBOM pemeHus
Brrunciienue HHTETPAJIoB. Hpumensars Gopmyny HeroToHa - JleiiOHuMIa TabmHIy epBooOpa3HBIX 1
Beruucnenue ronanei ¢ MOMOIIBIO MpaBHJIa HHTETPUPOBAHNS.
. CII, BII, ©0, PK, YOP
59. | wuHaTerpainos. [IpumeHeHne NHM BoIyucasaTs HHTErpaj OT dJIeMEHTapHON (QYHKIINH IIPOCTOTO apryMeHTa
MPOM3BOJHOMN U HHTErpana K no ¢opmyie HeroroHa - JIeiiOHMIIa ¢ TOMOIIBIO TaOIHIIBI TEPBOOOPA3HBIX
PeLICHHIO NMPaKTUYECKHX 33134 U NIpaBWJI HHTETPUPOBAHUS
Ipumensits popmyiny HetoTona - JleliOHuIa TaOMUILy TEpBOOOPA3HBIX U
MIPaBUJIa UHTETPUPOBAHMUSL.
BbIMUCICHHE MIOMALEH ¢ TOMOLIBIO BoruucasTe HHTeErpaj ot 9JIEMEHTapHOM (QYHKIIMH POCTOTO apryMeHTa Mo CIL, BII, ®O, PK, YO
60. —— NHM ¢dopmyne HprotoHa - JleiiOHHIIa ¢ TOMOIIBIO TaOIHIIBI nep130006pau3m,1x u
MIPaBWJI HHTETPUPOBAHUS; BBIYHCISATH IUIOLIA/Ab KPUBOJIHHEHHON
Tpareluny, OrpaHHYCHHON MPAMBIMHA X = @5 X =D, ocbto Ox U rpapukom
KBaZpaTH4YHOH (QYHKINH;
BeruncasTs uaTerpan no ¢popmysie HeroToHa - JIefiOHAIIA ¢ TOMOIIBIO
Beruncnenue ronianei ¢ moMonIbio TaONHIIBI TEPBOOOPA3HBIX M MPaBHI HHTETPUPOBAHMUS, BIYHCIATH
61 uHTerpanoB. [lpumenenue C3VH IUI0LIAalb KPUBOJIMHENHON Tpaneuuy, OrpaHUYEHHON NPSIMBIMU X = dy X = CII, BII, ®0O, PK, YO, CP
MPOU3BOHOM 1 MHTETpalla K b, ockto Ox u rpadukoM KBagpaTHYHOU QYHKIMHU; OrPaHUYCHHOM
PEIICHHIO MTPAKTUYECKUX 33124 NPSIMBIMU
x=a;x=burpapukamu y=f(xX) uy = g(x)
Buruncisits unTerpain no gopmyne Hetotona - JleliOHuna ¢ momouipo
Brruncnenue miomaaei ¢ moMoIbo TaOJIHIBI TIEPBOOOPA3HBIX M MPaBHJ HHTEIPUPOBAHMUS, BHIYHCISITH
62. uHTerpanoB. [Ipumenenue C3VH IJI011a]Ib KPUBOJIMHEWHON Tpaneuu, OrpaHUuYeHHON NPSIMBIMU X = d@; X = CII, BII, ®0, PK, YO, CP
IIPOU3BOJHON U UHTErpajla K b, ockro Ox u rpadukoM KBagpaTHIHON QYHKIMH; OTPAaHHYCHHO
PEIICHHIO MIPAKTHYECKUX 3312 NPSIMBIMU
x=a; x=burpapukamu y=f(x) uy = g(x)
Pemarp nuddepennnanbHoe ypaBHEHHE;
63. Pewere 3anau vOC3 Beruncasite nyTh, IpORAEHHBIN TEIOM OT Hayaia JBMKEHUS 10 CII, BII, ®0, PK, YO, CP
OCTaHOBKH, €CJIM U3BECTHA €0 CKOPOCTh; BJIA/IeTh HaBBIKAMH KOHTPOJIS U
OLICHKH CBOEH JEATEIHHOCTH.
Pemarp nuddepennnanbHoe ypaBHEHHE;
64, Ypok 9606meHHﬂ W CUCTEMATHU3AL[UNA vOC3 Beruncasite nyTh, IpORAEHHBIN TEOM OT Hayaia JBMKESHUS 10 CII, BII, ®0, PK, YO, CP
3HaHUI OCTaHOBKH, €CJI U3BECTHA €r0 CKOPOCTh; BJIA/IeTh HaBBIKAMU KOHTPOJIS U
OIICHKH CBO€EH JIeATEILHOCTH.
KonrposbHas paGota Ne 3. JleMOHCTPHUPOBATH 3HAHUA O IIEPBOOOPA3HON U ONPEICICHHOM HHTETpajIe,
65. " " K3y MOKa3aTh yMEHHUE PEeIICHNS NPUKIIAIHBIX 33124 KP
[TepBooOpa3Has 1 HHTETpAT .
BiafeTs HAaBBIKAMM KOHTPOJISI M OLIEHKU CBOEH JIESITETHHOCTH
66. AHain3 KOHTPOJIBHOH pabOoTHI C3YH
JJieMeHThl KOMOMHATOPUKH U TeOpHHU BeposiTHocTei (19 1)
Pacno3naBars KoMOMHaTOpHBIE 3a7aui. PemaTh ux ¢ momomsio nepedopa
67. MaTemaTHICCKas HEYKIS VHM BapuUaHTOB, TMpaBwia mnpousBereHus. Pacmo3naBath mnepectanoBkw,| CII, BII, @O, PK

COYETaHUS W TIOBTOPEHHA. BBIBOAMTH M NPUMEHATh  (HOPMYIHI
TIepeCTaHOBKH, Pa3MelleHHs 0€3 MOBTOPEHHH U C TOBTOPEHUSIMU, COUSTAHHS




0e3 moBTopeHuit. HaxoauTs OWHOMHUANBbHBIE KOd(DHIMEHTH s
paznoxenus Onnoma HeroToHa.

OnepupoBarh MNOHATUSAMH CIIy4allHOTO, IOCTOBEPHOI'O, HEBO3MOXKHOTO,
MIPOTHBOMOJIOKHOTO COOBITHSA. BBIYHMCJIATH BEPOATHOCTH CIydaifHOTO
coOBITHSA, UCTIONB3YS KiIaccuueckoe onpezaesicHue. Pa3iu4yarb COBMECTHBIE,
HECOBMCCTHBIC, 3aBUCHUMBIC W HE3aBHCUMBIC coObITHA. HaxomauTs
BEpPOSITHOCTh CYMMBI JBYX HECOBMECTHBIX COOBITUH U MPOU3BEICHUS
HE3aBUCUMBIX COObITHII. HaXomuTh BEPOSATHOCTH CYMMBI COBMECTHBIX
coOBITHI ¢ moMompio (Gopmynbel baiieca. Pacmo3HaBaTh BepOSTHOCTHBIC
cxembl bepnymiu. HaxoauTb BepOSTHOCTb HACTYIUIEHUS HY>KHOTO

KonrgecTBa coobTnid. HaxoauTs ycaoBHYO BeposTHOCTh. Pemarts 3agaqn.

68. Epalemo TIPOH3BCACHHL. UHM DopMyTHPOBATH IPABIIO MPOU3BEIACHUS JIJIS TOICUYETA YUCIIA CIL, BIL, ®0, PK, YO, CP
A3MCIICHNS € IOBTOPCHUAMH COCIMHEHUH OTpEIeICHHOTO BH/A.
69 IIpaBuno npousBeneHusl. UHM IIpumeHATH NpaBUIIO NPOU3BEIEHUS AJIsl pELICHMS 3a/1a4 Ha HaXOXKIACHHE CII, BII, ®0, PK, YO, CP
' Pa3memnieHns ¢ MOBTOpEHUSMHA gucia 00BEKTOB, BAPHAHTOB T KOMOMHAITHIA
CII, BII, ®0, PK, YO, CP
70. [lepecranoBku NHM P T
DopMyJIHUPOBATH OIPEICICHNUE MTEPECTAHOBOK M3 N AJICMECHTOB,;
PMYJHp pea p : CII, BII, ®O, PK, YO, CP
71. IlepecTanoBku UHM IIpumensiTe GopMyITy YMcIa NEPECTAHOBOK M3 N PA3IHNIHbBIX 3JEMCHTOB
HNmMeTh npeAcTaBIEHHUS O Pa3MEIICHUAX, TPUBECTH TPUMEPHI
y pea PasMCTICHIAX, Tip pumep CII, BII, ®0, PK, YO, CP
72. Pa3memnienns 0e3 moBTOpeHMIA MHM, 3HM pa3MeIeHnH,
YMeTh HCIIOTH30BATh pa3MEIICHUS TSI PEIICHHS 3a1a4
HNmMeTh npeAcTaBIEHHUS O Pa3MEIICHUAX, TPUBECTH TPUMEPHI
. pel PA3MCIICHHAX, TP pumep CII, BIL, ®O, PK, YO, CP
73. Pa3menenus 6e3 MoBTOpeHUit 3HM pa3MeIleHHH,
YMeTh UCIONIb30BaTh Pa3MENICHUs JJIs PEeIIeHus 3a1a4
HNmerthb npeacTaBjieHHe O COYCTAHUSAX,
. DopmyJIUPOBATH CBOWCTBA COYETAHUN CII, BII, ©O0, PK, YO, CP
74. Coueranus 0e3 TOBTOpEHHI WHM, 3HM pMyHp N T T
IpumensiTh GOpMyJTy YUCIIA COYCTAHHM TS PEIICHHUS 3a1a4.
HNmertnb npeacraBienue o buHoMe Hpr0TOHA M €r0 MPUMEHEHHUH IS
3aIUCH Pa3JI0’KEHUSI MHOTOWICHOB N-0M CTETICHM. CII, BII, ©O, PK, YO, CP
75. Bunom Herotona WHM, 3HM P i i Y ’
YmeTb npuMeHATh GOpMyITy I HAXOXKICHHUS OMHOMHAITBHBIX
K03 PHUIINEHTOB
HmeThb nipecTaBiieHre 0 cOUYeTaHUSX ¢ MOBTOpeHUsiMU. [IpuMeHaTH CII, BII, ®©O, PK, YO
76. CoueTaHus C MOBTOPEHUSIMU NHM P p P > T
dhopMyITy s penieHus 3a1a4
Pacmo3naBats KoMOMHATOpHBIE 33aui. PemaTh ux ¢ momomiso nepedopa
BAapHAHTOB, TMpaBWJIa NPOU3BEACHUS. Pacmo3HaBaTh ImepecTaHOBKH,
OGOBIIEHHS H CHCTEMATH3AMAS COYCTaHUS W TIOBTOPCHUSA. BBIBOAUT, W HCHOJAB30BATH (HOPMYIIEI
T | anmil o Teme «KoMBHHATOPHKaY YOC3 TepecTaHOBKH, pa3MelleHns 0e3 TToBToperHuii u ¢ mopropenusmu, couetanns| CII, BIL @O, PK, YO
6e3 moBTopeHuii. HaxoauTs OHHOMHATBHBIE KOX(PPHUIMEHTH IS
pasnoxxenust omaoma HproTona.
KoHnTpoabHas padora Ne5 o teme
78. P P K3V KP

«KombunHaTopuka»




79.

AHaIn3 KOHTPOJILHOM paOOThI

C3YH

CII, BII, ©0, PK, YO

N3yuenus u

Pemars 3a1a4u Ha HAXOXKJICHUE BepOHTHOCTeI‘/‘I CO6BITI/II>‘I, B TOM 4YHCJIC C
NMPUMCHCHUEM KOM6I/IHaTOpI/IKI/I.

CII, BII, ©0, YO, PK, CP

80. BeposiTHOCTh COOBITHS. 3aKperyieHue HOBOTO N
MaTepHANA I[puBoANTH PUMEPHI IPOTUBOTIOIOKHBIX COOBITHH.
P Pewamsp 331241 Ha TPUMEHEHHE MPEICTABICHHE O T€OMETPUIECKOM
BEPOSTHOCTH.
BbIyucasTh BEpOSTHOCTE CYMMBI ABYX MPOU3BOJBHBIX COOBITHH, IBYX
HECOBMECTHBIX COOBITHIA.
W3ydenwus u PemaTsh 3aaun Ha BEIYUCIICHHE BEPOSATHOCTH MTPOU3BEICHUS
3 v . P P CI1,BII, ®O, YO, PK, CP
81. CroxeHne BEpOsSTHOCTEH. 3aKperieHIe HOBOTO HE3aBUCHMBIX COOBITHH.
MaTepuaa [IpencraBnsaTh MPOIIECCH U SIBIICHISI, UMCIOIHE BEPOSTHOCTHEIN XapakTep.
HaxoauTh ¥ 0eHHBATH BEPOSITHOCTh HACTYIICHUS COOBITHIA B
MPOCTEHIINX MPAKTUYECKUX CUTYyAIIHSIX.
W3zyuenus u IMpuBOANTH PUMEPHI IPOTHUBOIOIOXKHBIX COOBITHM.
YcnoBHas BEpOATHOCTb. y P PHMEPEI T . . CIL,B3, ©®0, VO, PK, CP
82. . 3aKperieHIe HOBOTO PemaTp 3a7aun Ha HAX0XKJCHUE BEPOSITHOCTEH COOBITHIA, B TOM YHCIIE C
HesaBucumocts coObITHIA
MaTepHuaa MPUMEHEHUEM KOMOMHATOPUKH; 3a/1a4l Ha MPUMEHEHHE MIPEICTaBICHHIE O
TFE€OMETPUUECKON BEPOSATHOCTH.
PemaTtp 3a1aun Ha BEIUHCIICHHAE BEPOSITHOCTH CYMMBI IBYX TPOHM3BOIBHBIX
83 VYcnoBHaAsg BEPOSITHOCTb. 3aerHHeHI/Ie HOBOT'O CO6BITHﬁ, JABYX HECOBMCCTHBIX CO6BITHﬁ, BCPOATHOCTH IMPOU3BCACHU CH’B3, (I)O’ YO, PK’ CP
' HeszaBrcumocTh COOBITHI Marepuana HE3aBHCUMBIX COOBITHH.
IIpeacTaBasATh MPOIECCH U ABICHUS, UMCIOIIUE BEPOITHOCTHBIH
Xapaxrep.
Wzyuenus u o
84 BCpOHTHOCTL MIPOU3BENEHUS HaxoauTh u olleHUBaTh BEPOATHOCTH HACTYIUICHUA COOBITHH B CH,B3, (DO, YO’ PK’ CP
' HE3aBUCUMBIX COOBITUN 3aKpCIUICHAC HOBOTO HpOCTeﬁmHX MPaKTUYCCKUX CUTYyaAIUAX.
MaTepuaia
85 BepositHOCTE IpOM3BEAEHUS CILB3, ©0, YO, PK, ITP
) HE3aBUCHUMBIX COOBITHI
CII,B3, ®0, YO, PK, CP
86. dopmyina beprymim e >T e
O06o011eHre U ccTeMaTU3aIns
. CILB3, ©0, YO, PK, CP
87. 3HaHUi 10 TeMe «DIEeMEHTHI TEOPUH
BEPOSITHOCTEH»
KontpoabHas padora Ne6 KoHnTpons 3Hanwmii 1 JeMoHCTpUPOBATH YMeHHe 0000IIEHNS U CUCTEMATHU3aIMK 3HAHUN TI0 KP
88. [«DmeMeHTBI TEOpUU BEPOSTHOCTEN» yMeHUI TeMe «DJIEMEHTBI TEOPUHN BEPOSATHOCTEH».
Biaagers HaBbIKAMM KOHTPOJISI M OTICHKH CBOCH JeSITEILHOCTH
89. AHanm3 KOHTPOJIBHOH paboThI CIL,B3, ©0, VO, PK, CP
KomnexcHple yncaa (15 v)
Onpenenenre KOMIJICKCHBIX ncen. | M3ydeHus u
P yd . CI1,B3, ®0, YO, PK, CP
90. CrnoxxeHre 1 yMHOKEHHUE 3aKperieHHe HOBOTO BoraucaaTs 4acToTy ciy4yailHOro coOBITHSI.

KOMIIJICKCHBIX YHUCEI

Martepuajia




Onpez[eneHI/Ie KOMILJIICKCHBIX YHCCII.

IIpuBOAUTH IPUMEPHI YNCIOBBIX TaHHBIX, HAXOIUTh CPEIHEE,

CILB3, ©0, YO, PK, CP

91. | CuoxeHue U yMHOKCHHE pasmax, MOJLy, AMCIIEPCHIO YUCIIOBBIX TIEPEGOPOB.
KOMILICKCHBIX 4HMCEJ HaxoauTh M OLleHUBATH_OCHOBHBIE XapAKTEPUCTUKH CIIy4alHbIX
Kowmmiexcro conpsukennbie qucna. | Msydenns n BenmuuH. Mceiie1oBaTh CirydaifHbIe BETMYUHBI IO HX CI1,B3, ®O, YO, PK, CP
92. Moynib KOMILIEKCHOTO YUCTIA. 3aKperieHre HOBOTO T .— , PO,
Omnepaiuy BEIYUTAHUS U JICTICHUS Marepuaia
93. ioohgll;i?}fg;rf;;ggﬁigiiz;;[ma' DopMmyIHPOBATH Ol'ipe):[efieHI/Iﬂ KOMIUIEKCHOTO YMClIa, CILB3, ®0, YO, PK, CP
ONepAIHHT BHUUTAHNS 1 JICTICHIS apI:I(bMeTI/IIICCKI/IUX I[CI/ICTBI/II:I C KOMEIJ'ICKCHLIMPI YHUCJIaMU,
JICUCTBUTEIBHON U MHUMOMW YacTel KOMIUIEKCHOTO YHCIIa,
g4 | TeomeTpuyeckas nHTEpnIpeTaLys anrebpanyeckoi (hOpMbI 3aMHCH KOMILIEKCHOTO YKCIIA, MOJLYJIS CILB3, @0, VO, PK, CP
KOMILIKCHOTO HHCIa KOMIIIEKCHOTO YHCJIA M €T0 apryMEHTa, COTPSIKEHHBIX
95, FGOMeTpI/I“ECKaﬂ MHTEpIpETALMS KOMIUIEKCHBIX YHCEI. BBINMOJIHATEL apI/ICb‘I’VIeTI/I‘IeCKI/Ie HCﬁCTBHﬂ C CIL,B3, ®0O, YO, PK, CP
KOMILICKCHOT'O YHCIIa KOMIUIEKCHBIMU unciiaMi. HaxoauTh 1€MCTBUTENBbHYIO U MHUMYIO
96. Tp]/[r()H()MeTppIqec}(a;{ (bopMa YaCTH KOMIUICKCHOT'O YU CJIa, MOOYJIb KOMIIJICKCHOI'O YHCJIa U €T0 CIL,B3, ®0O, YO, PK, CP
KOMILICKCHOT'O YHCIIa apryMeHT, KOMIUIEKCHOE YHCIIO, CONPSLDKEHHOE TAHHOMY.
97. TpI/IFOHOMeTpI/I‘IGCKaH (bopMa (I)OpMyIlI/II)OBaTI) OIIpECaACICHUEC TpHFOHOMGTpH‘-IGCKOfI (I)OpMLI CIL,B3, ®0, YO, PK, CP
KOMIUTIEKCHOTO YHCIIa 3amucH KOMILIEKCHOTro uncia. M300paxkaTh KOMIUIEKCHBIC YUCIIA Ha
YMHOKEHHUE U JICTICHAE KOMILIEKCHOU IOCKOCTU. IIpuMeHsITh KOMIUIEKCHBIE YUCIA IS
98. KOMIUIEKCHBIX YUCEJI, 3alIUCAHHBIX B pelieHus anredOpandecKuX ypaBHEHUH ¢ JeHCTBUTEIBHBIMA CILB3, ®0, YO, PK, CP
TPUTOHOMETPHUECKOIE (hopme. K03(pPHULIMEHTOM U OTPUIIATEIILHBIM IUCKPUMUHAHTOM.
®dopmyna Myaspa
VYMHOXEHNE U JeICHNE
99, KOMIIJIEKCHBIX YHCEJI, 3aTMCAHHBIX B CII,B3, ©®0, VO, PK, CP
TPUTOHOMETpHUUECKOH hopme.
®opmyna Myaspa
100. KBaapaTtHoe ypaBHEHUE C CILB3, ®0, YO, PK, CP
KOMIIJICKCHBIM HEU3BECTHBIM
101, M3Bneuenne KOpHS U3 KOMIUIEKCHOTO CII,B3, ©®0, VO, PK, CP
ymcia. AnreOpandeckue ypaBHEHUS
06061101eH1/1e Y CUCTeMaTH3aIlUs CILB3, 0, YO, PK, CP
102. | 3uanwii mo Teme «KoMIuIeKCHEBIE
qHCIIa»
103. KontporeHas pabora Ne7 no Teme BbINOJHATH JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU KP
«KomrekcHble yuciay
104. | AnHanu3 KOHTPOJILHOU PabOTHI CILB3, ©0, YO, PK, CP
HToroBoe nopropenue
105. | Uncsna u sipaskenis O6o01IeHNE, CII,B3, ©®0, YO, PK, CP

CHUCTEMATU3alUA U




COBEPIIIEHCTBOBAHNE BoInoJHATH apudMeTHUECKrEe ASUCTBUSA, COUETas YCTHBIC U TTMCHbMEHHbBIE
3HAHHUH MIPUEMBl; HAXOJAUTh 3HAYSHHS KOPHS HATYPAILHOM CTETIEHH, CTETICHU C
panMoHAJIBHBIM MTOKa3aTeseM, JJorapupma
BoruucasTh 3HaYCHUS YUCIOBBIX 1 OYKBEHHBIX BBIPAKCHHUH, OCYIIIECTBIIS
HEOOXOTUMBIE MOICTAHOBKH U npeodpa3oBanus IlpoBoanTs
npeoOpa3oBaHusi OYKBCHHBIX BBIPAXKCHHM, BKIIFOUAIOIIUX CTCIICHH,
paJuKaibl, JOrapu@Mbl H TPUTOHOMETPUICCKHEC (YHKIIUU
OnuchIBaTh ¢ TOMOIIBIO (DYHKIUI Pa3InYHbIC PeabHBIC 3aBUCUMOCTH
O6o01IeHME, MEX]y BETHYMHAMHU ¥ UHTEPIPETHPOBATh UX rPa(UKU; H3BJIEKATH
106. | Uncna n sepaxcrus cUCTEMAaTHU3aIus u UH(pOPMAIIUIO, TPESICTABICHHYIO B TA0NHIAX, HA JUarpaMMax, rpadukax; CIL,B3, ®0, VO, PK, CP
COBEPILIECHCTBOBAHKUE |peliaTh MPUKIAIHBIE 3a/1a4H, B TOM YKCIIE COIMATbHO- SKOHOMHUYECKOTO 1
3HAHHUH (u3MIecKoro Xapakrepa, Ha HanOOJIBIINE N HANMEHBIITNE 3HAYCHNUS, Ha
HaXO0)KJCHHE CKOPOCTH U YCKOPEHUS
O06o00611EHHE,
. cucTeMaTnsaini n PemaTtp pannoHanbHEIE, HPPANMOHATBHEIC, TIOKAa3aTENbHBIC, CII,B3, ®O, VO, PK, CP
107. | Vpaprenns i cHCTEMBI ypaBHEHHH COBCPIICHCTBOBAHNUC  |1pyronomerpudeckue 1 1orapu)MUIECKUE YPABHEHHS, HX CHCTEMBI.
SHaHMH Pematp ypaBHCHHS, IPOCTEHIINEC CUCTEMBI YPAaBHEHHH, HCTIOIB3YS
cBOMCTBa (PYHKIHIA 1 MX TPa)UKOB; MCIIOIB30BATh IJIsl IPUOIIKEHHOTO
O6obmene, pelIeHNs ypaBHCHUN U HEPABEHCTB rpa)MICCKUIA METO/T
108. | Vpasmenns u cucrems: ypasnenuii gg;:;ﬁiﬁf;:; :He Pemats panuoHalbHbIC, TOKA3aTEIbHBIC U JIOTaprudMUIecKue CILB3, ®0, YO, PK, CP
N HEPAaBEHCTBA, UX CUCTEMBI
3HAHHH
O00061IeHHE,
CHCTEMATU3AIHS U I[IpuMeHNTH aNTOPUTM PEIICHHS TOKAa3aTeIBHOTO U JIOTapH(YMUIECKOTO CII,B3, ®O, VO, PK, CP
109. | Hepasencrsa 1 cHCTEMBI HepaBeHCTE COBEPIIEHCTBOBAHUE HEpaBEHCTBA B 3aBUCHMOCTH OT OCHOBAHHUSI.
SHAHUH Pemats uppanuoHaigbHbIC, TOKAa3aTEIbHEIC U TIOTapu(PMUIECKUE
06o6wieHue, YpaBHEHHS U HEPABCHCTBA, UX CUCTEMBI, IPUMEHSISI KOMOWHAITHIO
CHCTEMATH3aIHS 1 HECKOJBKUX aJITOPUTMOB; HCIOJIb30BATH IS IPUOIMKECHHOTO PEIICHHS CILB3. ®O. VO. PK. CP
110. | HepaBeHCTBa M CHCTEMbI HEPABEHCTB | cOBEpIIEHCTBOBAHHE rpadu4ecKuii MeTOl; HPUMEHSATHh CBOHCTBA MOHOTOHHOCTH JJISI pEIICHUS T ’ >
SHAHMIA 0oJiee CIOKHBIX HEPABEHCTB
Obobmennue, OmnucpIBaTh C MOMOIIEI0 QYHKIUI pa3IMIHbIC peabHBIC 3aBHCHMOCTH
111. | 3agaum ¢ pu3HIECKUM ComepIKaHUEM gzgz;ﬁ?:;g;m MERILY BETITIIHAMIL PEIIATE HPHICTALIBIC Sa/atiil, B TOM T CILES, @O, 7O, P €7
. COLMATEHO-?KOHOMHYECKOTO M (PU3MYECKOTO XapaKTepa, Ha HAaHOOJBIINE U
SHaHMH HauMEHbIIINE 3HAYEHUS
O0001eHue,
CHCTEMAaTHU3aIus U CII,B3, ©®0, VO, PK, CP
112. | TexcroBble 3agauu T ’ T
COBEPIIIEHCTBOBAHHE
N~ MoaenupoBaTh peaabHbIe CUTYAIlUU Ha S3BIKE aareOphl, COCTABJATH
OGobICHIC, YpaBHEHHUSI 1 HEPABEHCTBA [0 YCIOBHUIO 3a/1a4H; HCCIEA0BATH
CHCTEMATH3AMNS 1 MTOCTPOCHHBIE MOJIENIN C UCTIOJIh30BAHUEM alapaTa aureOpsl CILB3, ©O, YO, PK, CP
113. | TexkcroBsble 3a1aun T T
COBEPILEHCTBOBAHHE

3HAHUH




Pemnrenne TeCcTOBBIX 3aJaHUM C

O06001menne,
CHCTEMATH3AIUSI 1

CILB3, ©0, YO, PK, CP

114. COBEPLIEHCTBOBAHHE
BBIOOPOM OTBETA SHARH Baaaerpb MOHATHEM CTETICHH C PAlMOHATIBHBIM [TOKA3aTelIeM, BBINOJIHATH
TOXXIECTBEHHBIC IPE0Opa30BaHNS M HAXOAUTH MX 3HAUCHUS, BHIMOJIHATH
O6o6menne TOXKIECTBEHHBIE TPeoOpPa30BaHUs C KOPHIMHU M HAXOIUTh UX 3HAUCHHE,
’ onpeeasTh OHITHS, TPUBOIUTD JOKA3aTEIbCTBA; PeliaTh CHCTEMBI
N CHCTeMaTH3aIusI 1 "
115 Pemenue TecToOBBIX 3a1aHUi ¢ COBEpIICHCTBOBAHME YpaBHEHHH, COJIEPIKAIIUX OJHO WIIM JIBA ypaBHEHHS (JIOrapu(MUUECKUX, CILB3, 0, VO, PK, CP
"| BBIOOpOM OTBETa sHAHMi HPPaLMOHAIBHBIX, TPUTOHOMETPUUECKHX); PelliaTh HEPABEHCTBA C OJTHOM
MEepPEeMEH; YMEIOT HAXOIUTh MMPOU3BOIHYIO (DYHKI[MH, HAXOMUTh MHOKECTBO
OGo6mere 3HAYCHUH (PYHKIIUU;, HAXOAUTH 00JIACTh ONPEIIEICHUS CIOXKHON (PYHKITUH;
b
N HCMOJIL30BaTh YCTHOCTh U HEYETHOCTh (PYHKIIMH; PpeliaTh U MPOBOAUTH
Pemenne 3aanuii ¢ YUCI0BBIM CUCTEMAaTHU3aIus U by Hv P PoBOA CIL,B3, ®0, VO, PK, CP
116. HCCIIeI0BAaHUE PEIICHUS CUCTEMBI, COJIepKallleil ypaBHEHHS PA3HOTO BUJIA;
OTBETOM COBEPILIEHCTBOBAHHE
SHAHM pelaTh TEKCTOBHIC 3a/1a4i Ha HAXOKICHHUE HANOOJIBIIEr0 (HANMEHBIIIETO)
3HAYCHUS BEIIMIUHBI C IPUMEHEHUEM TIPOM3BOTHOM.
O00061IeHHE,
117 Pemenne 3aganmii ¢ YHCIOBBEIM CHCTEMaTH3allHsI 1 CIL,B3, ®0O, YO, PK, CP
"| orBeToM COBEPIIICHCTBOBAHIE
3HAHMI
O0o00611EHHE,
118 [IpoGeMHBIE TECTOBBIC 3aTaHUS C CHCTEMaTH3allHsI 1 CIL,B3, ®0, YO, PK, CP
"| momHBIM OTBETOM COBEPIIICHCTBOBAHIE
3HAHMI
O06o00611EHHE,
119 [TpoGeMHbIe TeCTOBBIC 3aJaHUS C cUCTEMaTH3aIus u CIL,B3, ©®0, VO, PK, CP
| TOJIHBIM OTBETOM COBEPILIEHCTBOBAHHE
SHAHIH Baagerp MoHATHEM CTETICHU C PAllMOHATIBHBIM [TOKa3aTelIeM, BBIMOJIHATH
O606meHIe TOXJIECTBEHHBIE IPEOOPA30BaHMUs U HAXOJAUTh WX 3HAUCHUS; BHINOJHATH
b
TOXJIECTBEHHBIC MPE0OPa30BaHUsI C KOPHIMH M HAXOAUTh UX 3HAUCHUE;
IIpobnemHbIe TECTOBBIE 3a/1aHUs C CHCTEMAaTH3aIus U At peoop P & > CII,B3, @®0, VO, PK, CP
120. onpeaeasTh MOHITHS, TPUBOIUTH T0KA3aTEIHCTBA; PellaTh CUCTEMBI
MTOJIHBIM OTBETOM COBEPILIEHCTBOBAHHE .
SHAHM YpaBHEHUH, COJEPIKAIINX OJTHO UJIH JIBa ypaBHEHHUS (JIOTapUPMUIECKHUX,
HUPPALMOHAIILHBIX, TPUTOHOMETPUYECKHX); pelIaTh HEPABEHCTBA C OJTHOM
121. | JmarHOocTHdeckas paboTa ppan » TP p ) P P A JIKP
IepeMeH; YMEIOT HaXOIUTh MPOU3BOIHYIO (DYHKINH; HAXOAUTHh MHOKECTBO
122.| JmarHocTmdeckas paboTa 2 ) . ] JIKP
OGoGmGHIG 3HAYCHUH (QYHKIUH;, HAXOAUTH 00JIACTh OTIPENEICHHUS CIOKHON (YHKITUH;
’ HCIOJIb30BATh YSTHOCTh M HEYCTHOCTh (DYHKIIMH, pPeliaTh ¥ MPOBOAUTH
. cUCTeMaTHu3alus U by L P p . CILB3, ©0, YO, PK, CP
123. | Pemenwue 3amanuii ET'D HCCIIeIOBAHHE PEUICHUS CHCTEMBI, COIepIKaIIeH YpaBHEHHUs pa3HOTO BU/IA;
COBEPIICHCTBOBAHKE
pL pelaTh TEKCTOBBIC 3a/1a4d Ha HAXOXKJICHHUE HANOOJIbIIEro (HAMMEHBIIIETO)
3HaAHUH o
3HAYEHUS BEJIMYMHBI C IPUMEHEHUEM POU3BOIHOM.
O6o001IEeHME,
. cHUCTEeMAaTH3alus 1 CIL,B3, ©0, VO, PK, CP
124. | Pemenue 3amanuii ETD 1 T ’ T
COBEPILEHCTBOBAHHE
3HAHUI
O0001eHue,
N CHCTEMAaTH3alUs 1 CII,B3, ®0, VO, PK, CP
125. | Pewenue 3amanuii ETD 1 T ’ T
COBEPIIIEHCTBOBAHHE

3HAHUN




126.

Pemenne 3agaunit EID

O06001menne,
CHCTEMAaTH3aLUs 1
COBEPIIICHCTBOBAHHE
3HAHMI

127.

Pemenne 3aganuii EID

O0o00611EHHE,
CHUCTEMAaTHU3aLMI U
COBEpUICHCTBOBAaHUE
3HAHUN

128.

Pemenne 3aganuii EID

O600611eHuE,
CUCTEMATH3ALHNS U
COBEPIIEHCTBOBAHHUE
3HAHUI

129.

Pemenne 3amannii EI'D

O6o001EeHuE,
CHCTEMAaTH3ALUI 1
COBEPIIICHCTBOBAHHE
3HAHUHA

130.

Pemenne 3amannii EI'D

O06o00611EHHE,
CHCTEMAaTH3aLUs 1
COBEPIIICHCTBOBAHHE
3HAHMI

131.

Pemrenue 3amannii EI'D

O06o00611EHHE,
cucTeMaTu3anus u
COBEPIIICHCTBOBAHHE
3HAHUH

132.

Pemenne 3agaunii EI'D

O6o01IeHME,
CHCTEMATH3ALHS U
COBEPIIICHCTBOBAHHE
3HAHUH

133.

Pemenne 3apanniit EI'D

O000611EeHHE,
CHCTEMAaTHU3aLUs 1
COBEPIIICHCTBOBAHHE
3HAHMI

134.

Pemenne 3amanunii EI'D

O000611EHNE,
CHCTEMAaTH3alus U
COBEPIICHCTBOBAHHE
3HAHUN

135.

Pemenne 3amanuii EI'D

O0o00611eHME,
CUCTEMATHU3AIlIuAg U
COBEPIIICHCTBOBAHHE
3HAHUI

136.

Pemenne 3agaunii EI'D

O0o00611eHME,
CHCTEMAaTH3ALUA U
COBEPIICHCTBOBAHHE
3HAHUH

BuiiageTh MOHATHEM CTENICHH C PAllMOHAIBHBIM IT0Ka3aTeleM, BBINOJIHATH
TOXJICCTBCHHBIE TPE0OPa30BAHMUS ¥ HAXOAUTH UX 3HAYCHUS; BBINOJTHATD
TOXJICCTBEHHBIE TPEOOPa30BaHMUS ¢ KOPHAMH U HAXOIUTh MX 3HAUCHHE;
oIpeseATh MOHATHS, IPUBOIUTH I0KAa3aTEeNILCTBA; PeliaTh CHCTEMEI
YpaBHEHHH, COIEPKAIINX OJJHO WX /IBA YpaBHEHUS (JIoTapU(PMUIECKHX,
UppaLUOHAIbHBIX, TPUTOHOMETPHYECKUX); PpeliaTh HEPABEHCTBA C OJJHOM
NepeMeH; YMEIOT HaXOJUTh MPOU3BOHYIO0 (DYHKIUH; HAXOAUTH MHOXECTBO
3HauYeHUH QYHKIMHU; HAXOAUTH 00JaCTh ONPEEIICHNUS CI0XKHON (QyHKINY;
HCMO0JIb30BaTh YETHOCTh M HEYETHOCTh (DYHKIIMHU; peliaTh H NPOBOIUTH
HCCIIeIOBaHNE PEIICHUS CUCTEMBI, COJIepIKalleil ypaBHEeHHS Pa3HOTO BHU/A,
pelaTh TEKCTOBBIE 33/1a4l Ha HAXOXKJICHHE HanOOIbIIero (HAMMEHBIIETO)
3HAYEHMS BEJMYUHBI C IPIMEHEHHEM TTPOU3BOAHOM.

CILB3, ©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

CILB3, ©0, YO, PK, CP

CIL,B3, ©0, YO, PK, CP

CIL,B3, ©0, VO, PK, CP

CIL,B3, ©0, VO, PK, CP

CIL,B3, ©0O, YO, PK, CP

CIL,B3, ©0, YO, PK, CP




7. MIOYPOYHO-TEMATHUYECKHUM IIJIAH MOJYJIAA «TEOMETPHSI»

10 xknace
Tum Bun xoHTpons,
Tema ypoka oKa DOJIeMEHTHI COIEPKAHUS TpeboBaHust K yPOBHIO MOATOTOBKH YYaIINXCS CaMOCTOSATEILHON
P paboTsI
Beenenue (5 yacoB)
3HaKOMCTBO C COJIEpXaHUEM Kypca
CTepeoMeTpuH, HEKOTOPBIMU
Ipemer cTepeoMeTpii AKCHOMEI reomerpudeckuMu Tenamu. CBsi3b Kypca
1. p P p WUHM | crepeomerpun c MPAKTUYECKON CILBII
CTEpPEOMETPUH .
JIeATeNILHOCTBIO Mofel. Tpu akCHOMBI O
B3aHMHOM PacIoNIOKCHUN TOYEK,
IPSIMBIX M INIOCKOCTEH B IPOCTPAHCTBE @
M CHeNCTBIS M3 aKCHOM CTEPEOMETPHIL. OpPMYJIMPOBATH OCHOBHBIE aKCHOMBI CTEPEOMETPHU:
2. HekoTopele ciencTBus U3 akCUoM 3I/IM, [IpuMeHeHHE H3yYEHHBIX TEOpEM MpHU aKCHOMBI O B3aHMHOM PACIIOTIOMCHIH TOUCK, MPAMBIX I YO, CII, BIL, PK, T
pelleHmy 33134 IUIOCKOCTEH B IMPOCTPAHCTBE; OMNpEACICHHE IpeaMeTra
CTEPEOMETPHH; OCHOBHBIE IIPOCTPAHCTBEHHBIE (DUTYPBHI.
OtpaboTKa  HaBBIKOB  NPUMEHECHHUS
Pemmenne 3a1a4 Ha IPUMEHEHUE AaKCHOM . | Jloka3pIBaTh cieAcTBHS U3 akcnoM. Pemars 3a1auu Ha
3. N 31UM aKCHUOM CTE€PEOMETPUM U UX CIEACTBUU N dO, CILBII, PK
CTEPEOMETPHUH U UX CIICICTBHI MPUMEHEHNE aKCHOM U CIIEJICTBUI U3 aKCHOM
IIPY peIIeHUH 3a1a4
Pelmene saiad Ha CHEHHE AKCHO OtpaboTKka  HABBIKOB  IPUMEHEHHs
HICHU Y Ha MPUMEHEHH HoM o
4, A P . 3UM, aKCHOM CTE€pPEOMETPUM H UX CIEACTBUU YO, CILBIIL, PK, T
CTEpEOMETPUH U UX CIICACTBUI
TIPU pELICHUH 33134
O0600maromuii ypox 1mo TeMe « AKCHOMBI [IpoBepka 3HaHMI aKCHOM CTEPEOMETPUHN CIL BII
5. CTEPEOMETPUH U UX CIEICTBUS YOC3 U HX  CICACTBHHM, HAaBBEIKOB  HX PK, CP,
MPUMEHEHHUS TIPH PEIICHNUH 3a/1a4 ’
I'naga L. [Tapa/uieIbHOCTH NPSIMBIX U IJIOCKOCTEd 18 yacoB)
DopMyTUPOBATH U 00BSICHATH HOHSTHS
MapajuleNIbHBIX ~ TPSIMBIX,  OTPE3KOB,  JIyded B
MIPOCTPAHCTBE. dopmyaupoBaTh oTpeieTIeHUs
MapajuleJIbHBIX TPSIMBIX, CKPELIMBAIOIIUXCS MPSMBbIX.
Pabora manm ommoOxamu CP. Ilonsarus P P » ckperlt = P
. | ®opmyaupoBaTh ¥  JA0Ka3bIBaTh  JEMMY O
napaelbHbIX IPSIMBIX, OTPE3KOB, JTydei i
[TapannensHble NpsMbIe B IPOCTPAHCTBE. MepeceyeHNH IUIOCKOCTH NapauleNIbHBIMUA TPSIMBIMH;
6. N NHM | B IIPOCTPAHCTBE. Bsaumuoe CILBII
[MapannensHOCTD TPEX MPSIMBIX. TEOpEMY O MapajUIeNbHBIX MPSIMBIX, TEOPEMY O Tpex
pacroio’keHue TPSAMBIX B TIPOCTPAHCTBE.
mapajyieNbHBIX NpAMBIX.  Pacmo3HaBaTh B3anMHOE
Teopema 0 mapamIeabHBIX TPSIMBIX
MOJIOXKEHWE TPAMBIX B peajbHBIX ¢opmax (Ha
OKPYKaIOIMINX peaMeTax, CTEPEOMETPHUIECKUX
MOJeNAX U T.1.). PeliaTh 3a1aun Ha JJOKa3aTENbCTBO,
BBIYUCIICHHE U IOCTPOEHHE




BoszmoxHbIE ciry4yan B3aUMHOTO
PAcIONOXXEHNS TIPSIMOM M IUIOCKOCTH B
npoctpancTse. [lonsaTHE NapamiensHOCTH
npsaMod W miIockoctd.  IIpusHax

PacrnosHaBaTh  BO3MOXHBIE  CIIydal  B3aHMHOTO
PACIIONOKEHHUS IPAMOI U IIOCKOCTH B IPOCTPAHCTBE B
peampHBIX (opMax (Ha OKpPYXKAIOIIMX IpeaMeTax,
CTEPEOMETPHUYECKUX MOACIAX U T.1.). @®opMyIHpOBATH

7. [TapamrenbHOCTH IPSMOM U TNIOCKOCTH NHM o . v YO, CIL, BII
MapauIeIbHOCTH NPSMOM M IUIOCKOCTH. | OIpENeNICHHe TPsAMOH, MapajuleNbHONH IUIOCKOCTH.
Pemenne 3amau  Ha  mpuMeHeHue | PopMyJIMPOBATh u AOKA3bIBATH MIPU3HAK
IMpHU3HAaKa MapaIebHOCTH MpPSIMOH U | mapajuleIbHOCTU IpsIMOit u TUTOCKOCTH).
IJIOCKOCTH @opMyIUPOBATH ONPEACICHUE YIIa MEXKAY MPSIMBIMH.
DopMyIHPOBATH oInpeeneHue yTJIOB c
Pemmenne 3ama4 mo teme M OTtpaboTKa HAaBBIKOB PEIICHMS 3a/ad Ha | COOTBETCTBEHHO napanaeabHbIMU CTOPOHAMH.
8. «[TapamneapbHOCTD NPSMBIX, IPSIMOH U ’ | IpUMEHEeHNe TEOPHH O MapauiedbHOCTH | JIOKa3hIBaTh TEOPEMBI, BBIPAXKAIOIIME MX CBOMCTBA. YO, CI1, BIL, PK, T
TUIOCKOCTH. » MIPSIMOM U MIIOCKOCTH Pemiarp 3amaun  Ha IOKa3aTeIbCTBO, BBIYMCICHHE U
MOCTPOCHHE
@opMyJIHPOBATH TEOPEMY O NMAPAIIECTBHBIX MPSIMBIX;
Cucremaruzanus TEOpHn 0 | TeMMy O TepeceueHHH IUIOCKOCTH MapauIeNbHBIMH
Petwtetiie 3a1a4 110 TeMe MapajuIeIbHOCTH  TIPSIMBIX, MPAMOH W | IPSIMBIMH: TE€OpPEMY O TPEX MapauIeIbHBIX MPAMBIX;
. wiockocTH. IIpoBepka HABBIKOB PEIICHHS | BO3MOXHBIE CIIydad B3aMMHOTO PACIIOJIOKEHUS IIPIMON
9. «[TapannenbHOCTh NPAMBIX, IPSIMON U YOC3 POBep P ya P P DO, CII, BII, CP
IOCKOCTILY 3a7ad  HAa NPUMEHCHHE TEOPHH O || TUIOCKOCTH B MIPOCTPAHCTBE; TIPHU3HAK
’ MapajieIbHOCTH MPSIMBIX, MNPAMOM U | MapajuIeIbHOCTH MPAMOM U IIOCKOCTH, MPUMEHATDh UX
IUIOCKOCTH IpU peIIeHHH 3aj1ad Pemats 3amaun Ha
JIOKa3aTeNbCTBO, BEIYUCICHUE U MTOCTPOCHHE
Pabora nHan omubOkamu CP. Ilonstue | @opmyJupoBaTh ompeaeIeHne CKPEIIMBAIOIINXCS
CKpeluBaromuxcs npaMelx. IlpusHak | npsambix. @OopMyJIUPOBATh M 10KA3bIBATh TEOPEMBI,
MHM. | CKPCLIMBAIOUINXCS MPAMBIX. Teopema o | BeIpakaromue ux MPU3HAKU U CBOWCTBA.
10. CKpemuBaromuecs npsimpie 3I/IM’ TOM, YTO uepe3 Kaxaylo u3 [IByX | Pacmo3HaBaTh B3aUMHOE IIOJIOKEHHUE IIPSAMBIX B CII, BII,
CKPEIIMBAIONINXCS IPSIMBIX TPOXOJUT | pealibHBIX (opMax (Ha OKPYKAIOIUX IpeaMeTax,
TUIOCKOCTB, napajulesibHasi ~ JIpYrod | cTepeoMeTpHYecKuX MOZEIX H T.1.). Pemars 3agaun
IPSIMOH, ¥ IPUTOM TOJIKO OHA Ha JI0Ka3aTeIbCTBO, BEIYHUCICHHE M TIOCTPOCHHUE
. DopMyJIHPOBATH ONPE/ICIICHNE YTJIa MEKY IPSIMBIMU.
ITonsiTHs cOHaMpaBIEHHBIX JIydel. YTIIbl PMYJHp pex yn Ay TP
MKy CKDEIIHBAIOMIAMICS  TIDSMBIMIL @opMyJIHPOBATh  ONpE/EIICHHE YIJIOB  C
YTII61 ¢ COHAaNpaBIeHHBIMU CTOPOHAMH. VHM, Yy P P " | cooTBeTcTBEHHO HapauIeIbHBIMU CTOPOHAMH.
11. Teopema 00 yriiax ¢ COHaIpaBICHHBIMHU . YO, CII, BII, PK, CP
Yron Mexay npsiMbIMU 3UM Joka3pIBaTh TEOPEMBbI, BBIpaXKAalOIIME UX CBOMICTBA.
CTOPOHAMH. Pemienne  3amau = Ha
Pematp 3amaum Ha TOCTPOCHHE, OKA3aTENbCTBO MU
HaXO0JKICHHE YTIIOB MEXy MPSIMBIMH
BBIUHCIICHHE.
Pemrenme 3a7a4 110 Teme «B3amMHOE CucremMaTu3amys TEOpUH o | Pacio3HaBaTh B3auMHOE TIOJIOKEHHE TIPSMBIX B
CKPEIMBAIOIINXCA MNPAMBIX U 7ax | peanbHBIX (opMax (Ha OKPYXKAOMUX IpeaMeTax
12. pacrnoioKeHue MPsAMBIX B ipocTpancTee. | YOC3 per 5 p yr p bop ( py HI pex ’ @O, CII, BII, PK
VION MKy ABYMS IIPAMBIMID MeXay npsAMeIMH. [IpoBepka HaBBIKOB | CTEPEOMETPHUYECKUX MOZETIX U T.1.) PopMyMpoBaTh
Y ABY P pemeHns 3a1a4d Io TeMe OTIpeNieNIeHHe yTiia MeX 1y IpsMbIMi. DOpMyIupoOBaTh
Pemenne 3amaq mo reme CucremaTtuzanss TEOpUU m 1-9. | onpenenexue YIJ0B c COOTBETCTBEHHO
13. «[TapamneapbHOCTD IPSIMBIX H VOC3 | OrpaboTka HAaBLIKOB pELIEHMs 3anad 110 | MapaulelbHbIMK CTOPOHaMH. JloKa3blBaTh TEOPEMBI, CII, BII, CP
IJIOCKOCTEN» TeMe BBIpa)Kalolle MX CBOMCTBA. MopenupoBarhb
Kourpoannast pagora Ne 1 YmMmeror JAEMOHCTPUPOBATHL 3HaHue | YCJIOBHUE 3aJa4u U IOMOIIBIO 4YE€pTEiKa WM PUCYHKA,
p p B OCHOBHBIX HOHSTHH, NpUMEHATHL | HIPOBOJAUTH  JIONONHUTENBHBIC MOCTPOCHHS. B XOI€
14, «AKCHOMBI CTEPEOMETPHUH. K3y KP
MOJIy4YCHHBIE 3HAHUS TS peuenus peuieHus. B])IHeJ]ﬂTb_Ha YEpTECIKE KOH(l)I/IpraHI/II/I,

HapaJ'IJ'ICJ'ILHOCTI) HpHMOﬁ U IJIIOCKOCTU»

H€O6XO,Z[I/IMI)IC JIIs IIPpOBCJACHUA 000CHOBaHMIT




OCHOBHBIX M KAaudeCTBEHHBIX  3a7ad,
KOHTPOJMPOBATH TIPOIECC M PE3YNIbTAT
y4e0HOI MaTeMaTHIeCKOH AeSITeTbHOCTH

JIOTMYECKUX IIaroB peiieHus. WHTepnpeTHpoBaTh
MOJYYSHHBIH pe3yabTaT M  COMOCTABIATH €ro ¢
yclaoBUeM 3aqaud. Pemiarh 3amadd Ha MOCTPOCHUE,
JIOKa3aTeJIbCTBO M BBIYKCIICHHE.

Bzaumuoe pacnosyoKeHue JBYX
1 s — | re— mwiockoctel. IloHsATME mNapayenbHBIX
15. NApAILIEEHOCTH IBYX HJ'IO(.:KOCTGI‘;I HNHM | mnockocrei. JloKa3aTelbCTBO IPU3HAKA CII, BIT
NapajyIebHOCTH JBYX IIOCKOCTEH Pacno3HaBarh BapuaHThl B3aUMHOI'O PacIOIOKEHHS
JIByX IUIOCKOCTEH; (OpMyJHMpPOBaTh ONpeieIeHUs
CaoiicTBa mapaieibHbIX IUIOCKOCTEH. | mapalenbHBIX IUIOCKOCTeH. PacmosHaBaTh B3anMHOE
Teopema 0 CylI€CTBOBaHHUH U | IOJOKEHUE IUIOCKOCTeH B peanbHbIXx (opmax (Ha
. . MHM €IMHCTBEHHOCTHU IIJIOCKOCTH KPYXK HUX IpeaMeTax T METPUYECKUX
16. CaolicTBa napauieabHbIX TIOCKOCTEH ’ A N . o | OKpyHaiom peametax, CTCpCOMCTpHHCE @O, CI1, BIL, PK, T
3UM | mapawienbHOH JaHHOH M NPOXOAAUIEd | momensax u T.1.) OPMYJIHMPOBaTH U J0KA3bIBATh
4epe3 NaHHYyI0 TOUYKY MPOCTPaHCTBA TEOPEMBI, BBIPAXKAIOUIME HUX MpPHU3HAK U CBOMCTBA.
IATh 337a4d  Ha T[IOCTPOEHHUE, BBIYMCICHUS U
Pewa
JI0Ka3aTeNbCTBO.
[MapannensHOCTE TIOCKOCTEH. CBoticTBa| 3MM, | OTpaboTKa HABBIKOB pEIICHHS 3amad Io
17. . @O, CII, BII, PK, CP
NapaJuIeIbHBIX IIOCKOCTEN C3VH | teme
Pabora wmwam omwmOkamu. IloHsaTHs VO. CII
18 T WHM, | terpasmpa, ero rpanei, pedep, BepIInH, BH’ PK,
. eTpa’ap N )
31UM OOKOBBIX TpaHEH M OCHOBaHH. 3aladd,
CBASAHHBIC € TETPASTIPOM ®opMyJIMpPOBATh  ONpEJeIeHHE W H300paxarh
TloHsTHS MapalUlelenue a, ero rpaseii, | TeTpasip, napawienenunen. @Dopmyiaupoarb u
T peGep, BepIIMH, AMAroHaiel, OGOKOBBIX | AOKA3bIBATH TCOPEMBI O CBOMCTBAX IMapauIeICIHIe/a. VO, CII,
19. TMapannenenumnes 3I/IM’ rpaHeii u PemaTs 3aauu Ha NOCTPOEHUE CEUYEHUN TETpasapa U BII, PK
ocuoBauuii. CBoucTBa napajuiesienunesaa. napajjiciacnyuneaa. MOZ[eJIHpOBaTb YyCIIO0BHUE 3aJ1a4d U
3anayu, CBA3aHHbIE C Tapajulesienune oM | TOMOMIbIO  YCepTexa WIH PUCYHKA, MNPOBOIAUTH
JIOTIOJTHUTEIbHBIE TOCTPOEHUSI B XOJ€ PpELICHHMS.
WVHM Pemenwe  mpocTedmmx — 3amad  Ha | BelaeasTh Ha yeprexe KOHGHIypanuy, HEOOXOAUMBIE vO. CII
20. 3a7a4M Ha IOCTPOEHUE CEUYECHHUI 3I/IM’ IIOCTPOCHUE ~ CEYCHMH  TeTpasapa H | Al NPOBEACHHS OOOCHOBAHMH JIOTMYECKHX IIAroB B,»H ’
napaiesenumnena peeHus. HNuTepnperupoBaTh MOJTyYeHHBIN
pe3yIbTaT M COTMOCTABIIAT €0 C YCJIOBHUEM 3a/1a4H.
Pemenue 3aga4 Ha NOCTpPOEHUE CEUEHUI
21. 3aayy Ha MOCTPOCHUE CEUeHUIN 3UM TeTpas’pa U NapajuieienuIe1a
. . Pemarp 3amaun Ha BBIYMCIIEHHE, J[0KAa3aTEIbCTBO M
O6006maronuii ypox 1mo treme ITonroToBka K KOHTPONBHOW paboTe.
. " MMOCTPOCHHUS, UCTIONB3Ys MONydeHHbIe 3HaHus mo Teme. [ YO, CII, BII, PK, CP
22. «TapanienbHOCTh NPSMBIX U YOC3 | Cucrematuzanys 3HaHWH, yMEHHH U

IUIOCKOCTEMN»

HaBBIKOB II0 TEMEC

Pemarp 3a1aun Ha TOCTPOCHUE CEUCHHH TeTpa’apa u
napaenenumnea. MogeanpoBaTh yCIOBUE 3a/1a4d U




MOMOIIBI0  4YEpTe)Ka WM pPUCYHKAa, HPOBOJUTH
JOTIONTHUTENbHBIE TIOCTPOCHUSI B XOAE PEIICHHS.
BrbigensiTb_Ha yepTexe KOHPHUTYPaIHH, HEOOXOAUMBIC
Konrposbhas pagora Ne 2. . . s N P P P ’ A
ITpoBepka 3HAHUH, yMEHHUI X HABBIKOB 110 | 7SI TPOBEACHWS OOOCHOBAaHMH JIOTMYECKHX INAroB
23. «IlapanieJIbHOCTH NPSAMBIX H K3y . KP
N TeMe pemIeHus. HuTepnpernpoBarth TIOTy9EHHBINA
ILIOCKOCTeiD>
pe3ynabTaT U CONOCTABIATH €r0 C YCIOBUEM 3a/auH.
Pemate 3agaum Ha IOCTPOEHHUE, JOKA3aTENbCTBO U
BBIUUCIICHHE.
I'naga I1. TleprieHIMKYJISIPHOCTH TPSIMBIX U IU10cKocTeid (18 yacoB)
[ToHsTHS IEPIICHANKYIAPHBIX NPSMBIX B
MPOCTPAHCTBE, NPSAMOI1 U IIIOCKOCTH.
@opMyJIHPOBATH OIPEACICHHE IEPIECHANKYISPHBIX
JleMMa 0 mepHEeHANKYISIPHOCTH JIBYX
[lepnenauKyIspHBIE IPSIMBIC B . OpsMBIX B TpOCTpaHcTBEe. DOpPMYJIHPOBATH u
MapauIeNIbHBIX TPSIMBIX K TPETheil
24, npoctpancte. [lapannensHeie npsimele, |THM . JA0KAa3bIBATh TEOPEMBI, BHIPAKAIOLIUE UX NPU3HAKH U CI1, BII,
npsiMoii. TeopeMbl, B KOTOPBIX N
MEePIEHANKYIISIPHBIE K TUIOCKOCTH cBoiictBa. PemaTh 3amaum  Ha  JOKa3aTENbCTBO,
YCTaHaBJIMBACTCS CBA3b MEXKIY
BBIUHCIICHHE U TIOCTPOCHHE.
MapaieNbHOCTBIO MPSIMBIX U MX
MEePHEHAUKYIIPHOCTBIO K IIIOCKOCTH
Teopema, BBIpaKaromias npusHak | @opMyJIMpPoOBaTh ONpPENEICHUE TEPIECHINKYIIPHOCTH
MEePIEHANKYISIPHOCTH pAMOH U | mpsMOH U wiockoctd. DopmyIMpoBaTh u
o5 IIpuznak nepnenaukynsipuocty npsimoid | MHM, | miockoctu. Pemenue 3anad no teme. JA0Ka3bIBATh TEOPEMBI, BHIPAKAIOLIUE UX NPU3HAKH U YO, CII,
' U IIOCKOCTH 3UM cBoiictBa. Pemarp 3aJayd  Ha  JIOKa3aTeIbCTBO, BII, T
BBIUHCIICHHUE U TIOCTPOCHHE.
Teopema 0 IUIOCKOCTH, | @OpMY/JIHPOBATH M J0Ka3bIBATh TEOpEMY O MPSMOH,
neprneHuKyIsipHoi npsiMoii. Teopema o | meprneHIuKyJIIpHON IJIOCKOCTH, C J0Ka3aTeIbCTBOM.
IPSIMOM, NEPINEHAMUKYISIPHON INIOCKOCTH. | Pemiarh 3ajauu Ha JOKa3aTENbCTBO, BBIYMCICHUE U
Pemmenue 3amad o Teme. noctpoeHre. MoaeaupoBaTh YCIOBHE 33Jadydl U
. . MOMOIIBI0  YepTeka WIM PUCYHKA, HPOBOAMThH
Teopema o npsimoi, nepnesaukysipaond | MHM, H P pucynka, PoBOA
26. JIOTIOJTHUTEIbHBIC TOCTPOCHUS B XOJA€ PEIICHHSL. @O, CII, BBIII, PK
K TIOCKOCTH 3UM
BoigensiTe Ha yepTexe KOHPUTYpaIMH, HEOOXOAUMBIC
JUIL TIPOBEICHUS OOOCHOBAHWH JIOTMYECKMX MIaroB
peleHus.
Pemenne 3anau no teme 3akperuieHle TEOPETUIECKUX 3HAHUII. Pemiate 3amaun Ha A0Ka3aTENbCTBO, BBIYUCICHHE U
217. «IlepneHAUKyYISIPHOCTD NPSMOH U YOC3 | OrpaboTka HaBBIKOB peLIeHUs 3a1a4 o | mocrpoeHue no reme. MoaeanpoBats ycinosue 3agaun (DO, CII, BII, PK, T
TUTOCKOCTH TeMe U TIOMOINBI0 dYepTeXka WIM pPHCYHKa, HNPOBOAMTH
3akperieHMe TEOPETHYECKMX 3HAHMMA. | JOMOIHUTENbHBIE IOCTPOCHUSI B XOJAE PpEIICHHUS.
Pewuterne sanat 1o Teme OT1paboTKa HABBLIKOB pEIICHUS 3aj1a4d 10 | BelaeasaTs Ha yepTeke KOHPUTYpAIH, HeOOXOINMEbIE
28. «[lepeHANKYISIPHOCTH MPSMOH H C3YH P p A M ’ YO, CII, BII, CP
TeM JUIA TIPOBENCHHS OOOCHOBAaHHIl JIOTHMYECKHX IIaroB
TUTOCKOCTH
pemeHus.




Pabora nag ommOkamu CP. Ilomsrus

DopMyJIHPOBATDH ONPE/CIICHHs] PACCTOSIHUAS OT TOYKH

HNEPIEHANKYISIpa, MPOBEIACHHOTO U3
JI0 TUIOCKOCTH, MEXIy MapajuielbHBIMU IUIOCKOCTSMH,
TOYKHM K IUIOCKOCTH, W OCHOBaHHWSA o
29 PaccrosgHre oT TOYKH 4O IIIOCKOCTH. UHM, MepreH MKy spa HAKTIOHHOI MCXKIY CKPCIIMBAIOIUMUCS TIPSIMBIMH, MCKAY TIPAMOHN CIL BII
9 . [ kv
. . W TTapaIeIbHON eif MI0cKoCThI0. OOBACHATH MOHATHSA ’
Teopema o Tpex meprieH UKy IApax 3UM TIPOBEJIEHHON U3 TOUKH K TUIOCKOCTH, H P
. HNEepHNeHAUKYIApa, MPOBEAEHHOIO U3  TOYKH K
OCHOBaHHS  HAKJIIOHHOM,  NPOEKLUU .
. IUIOCKOCTH, OCHOBaHMsS NEPHEHIUKYISIpa, HAKIOHHOM,
HaKJIOHHOH Ha MJIOCKOCTb, PACCTOSIHUSA OT .
MPOBEACHHON U3 TOYKM K IUIOCKOCTH, M OCHOBaHUS
TOUKA JO TIJIOCKOCTH. CBSI3b MEXIY . o
. . HaKJIOHHOM, NPOEKIMM HAKJIOHHOW Ha IIIOCKOCTb,
HaKJIOHHOI], ee IIpOeKIen u
paccTosiHUSA OTTOYKU JO MJIOCKOCTH; CBSI3b MEXAY
TEPTICHIKYIAPOM. Tpnvenenne HaKJIOHHOHM, ee IpoeKknued U MNepHeHAUKYIIPOM
30. Pemenne 3amad mo Teme «Teopema o UM W3ydeHHOM TEOPHH TIPH PEIICHHN 32124 o > p p YIApoM. | @O, CII, BII, PK, CP
Tpex MepIeHINKYISPaxy» TeopeMa © Tpex MEpUCHIMKYIAPAX 1 OPMYJHPOBaTh 1 /0Ka3bIBATE TEOpEMy O Tpex
. MEepPIEeHANKYIsIpax u oOpaTHyto eil. Pemars 3agaun Ha
obpatHast el Teopema. IlpumeHeHue
. MIOCTPOEHHE, JOKA3aTEIbCTBO M BBIUHCIICHHE.
M3y4YCHHOHN TCOPHH NIPH PEIICHNH 3a1a4
DopMyJIHPOBATH ONIPECICHHUE YIIla MEeXIY PSIMOH 1
VHM Pa6ora mag ommOkamu CP. TloHsTus IUIOCKOCThI0. Pacno3HaBaTs, popMyInpoBaTh
31. Yroa Mexay nNpsMOi U IIIOCKOCThIO 3I/IM’ MIPOEKINH (GUTYPHI HA THIOCKOCTD, YITIa  |OmpeAeicHHE M H300pakaTh YToJI MEKIY IPAMOU 1 CII, BI1
MEKAY MPSIMOHN U TIIOCKOCTHIO IUIOCKOCThI0. PelaTh 3a7aun Ha IOCTpOCHHeE,
JIOKa3aTeNbCTBO U BBIYHCIICHHE.
Peuienue 3a1au Ha MpUMEHEHUE CIL. BII
32. TEOpEeMBI 0 TpeX MEePIEeHIUKYIIpax, 3AM | 3akperieHue TEOPEMBI O TPEX Pemartp 3a7aun Ha IOCTPOEHUE, JOKA3aTEIBCTBO U PI’< T >
Ha YTOJ MEXKLY IPAMOIl M IIOCKOCTBIO NepIIEH/MKYIAPaX H 06paTHOi eii BbIuuCIeHHE. MoaeupoBaTh yCIOBUE 3a1a4l 1 )
Pemenne 3an1a4 Ha MpUMEHEHHE TEOPEMBI, IOHSATHS YrJia Mty npsvofi | MOMOMBIO HEPTEAE HIIH PHCYIHIA, HPOBOAMTH
3. | feopowo e sepronuynpn, | Y0C3 | ko i poe s MO rocpoensote e || L
Ha YTOJ MEXKILy IPSIMOIi M IUIOCKOCTBIO CoBepIIeHCTBOBAaHNE HAaBBIKOB PEIICHHS A p6 Mrypatm, A g
o o JUIS TIPOBE/ICHHSI 0OOCHOBAHUH JIOTHYECKHX IIaroB
Pemenue 3a1a4 Ha NpUMEHEHHE 3anad. [lposepka sHaHUi, yMeHHit 1 ——— CIL BII
34. TEOPEMBI O TpeX MEePIECHINKYIIIpax, C3YH | HaBbIKOB IO TEME PK’ CP’
Ha YTOJI MEXIY IPAMON M IIIOCKOCTHIO ’
Ilonatust aByrpaHHoro yria u ero |@opMyJHpOBATh ONpPENEIeHUE YyIila MEXIY
VIEM JWHEHHOTO yIaa, TPaayCHOM MepHl |IIOCKOCTSIMH, ABYTPAHHOTO yIJia U JIMHEHHOrO yIia,
35. JByrpaHHbslii yroiu 3I/IM’ JBYIPAHHOIO yria. JIoKa3aTeIbCTBO TOr0, |rpaayCHON Mephl ABYTPAHHOTO yriia. MogeJaupoBaTh VYO, CII, BII
YTO BCE IJIMHEMHBIE YINIBI JBYTPAHHOIO |YCIIOBHE 3a1a4Yy M TIOMOIIBIO YepTeKa HITH PUCYHKA,
yTilla pPaBHEI APYT APYry. 3alauu [0 TEME (MPOBOAUTH JIOTIOIHUTEIBHbIE TIOCTPOEHHUS B XOJI€
DopMHUpOBaHHE KOHCTPYKTHBHOTO | PCIICHHSL. BoigensiTe Ha YepTexxe KOHPUTYpaIyy,
HABBIKA  HAXOKICHUS YA  MEXIy HEeoOX0MMBIe IS TPOBEJICHNsT 000CHOBaHUH
36 Tyrpasii yrox 3UM, | miockoctsimu. OtpaboTka ompeenenus |TOTHYECKUX MIArOB PEIICHHS. VHTepnperupoBaTh ®0. CIL BIL PK. CP
! YIp yr C3YH JIBYTPAHHOTO yI7Ia MOJIY4YCHHBIU PE3YyJIbTAT U CONOCTABIIATH €r0 C YCIOBUEM ’ ’ ’ >
3amaud. PemaTe 3a1aun Ha mocTpoeHwue,
JTOKA3aTeIbCTBO U BBEIYUCICHHE
ITonaTust yrma MexIy IDIOCKOCTSAMH, |DOpMYIHPOBATH ONpeIesIeHIE ePIeHINKYIAPHBIX
NIEPIEH JUKYIIAPHBIX IJIOCKOCTEN. |mnockocTeil. POpMYJIHMPOBaTh U A0Ka3bIBATh
37 IIpu3Hak nepneHaAUKyISIPHOCTH JBYX VHM, T P yp pMY-THp N CII. BII
. I0CKOCTCi UM eopema, BBIpa)Karomias MIPU3HAK TEOPEMBI, BRIpa)KaIOIINe X MPU3HAKH U CBOHCTBA. ,

MNEPHCHAUKYIIAPHOCTU ABYX IITOCKOCTEH.

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




[IpyuMeHeHne W3y4eHHOW TEOpUU TIPHU
pemeHnn 3ana4q

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

[lonstue npsMoyroisHoro | Pacno3naBarb, (opmy/upoBaTh ONpeAcieHUE U
napauelenunesa. CpoiicTBa | H300paxaTh  NPSMOYTOJIbHBIH  IapajuieICTUIE.
MHM IIPSAMOYTOIBHOTO napajienenunena. | @opmMyJaupoBarb M J0Ka3bIBaTh  TEOPEMBL O YO, CII, BII,
38. IIpsiMoyronbHBIN Napanienenunes BI/IM’ Pemenue 3agau no teme cBoiicTBax mapajulenenunena. Pemiars 3amauu Ha
BBIUUCIICHHE JIMHEHHBIX BenuuuH. UHTepnpeTupoBaTh
MOJYyYCHHBIH pe3yabTaT U COMOCTaBIATH €ro ¢
YCIIOBHEM 3a1a4H
Pemenue 3agau no reme 3AKDEILICHIE CBOHCTE IIDIMOYIONLHONO Pemiate 3amaun Ha BBIYMCIEHHE, AO0KA3aTENIBCTBO U
39. «IepneHAUKYIAPHOCTD IPAMBIX U 31UM P pAMOY IIOCTPOEHHUS, UCIIOIB3Ys MOIYYEHHbIE 3HAHUA 10 TEME. YO, CII BIL, PK, T
N napasuleNielIuIe ia Yepes3 pelleHue 3aaad o
TIOCKOCTEH» Pemarp 3a1aun Ha NOCTPOECHUE CEYEHMI TeTpa’apa U
. . napannenenunena. MoaeanpoBars yCIOBUE 3a1a4d U
40 01_6[06H1a}0m1/m YPOK 110 TeME YO EOILFOTOBKaKKOHTpOHLE{OH pa60vTe. NOMOWBIO  WepTeka MWIM PHCYHKA, MPOBOIUTD CIL BLL PK. P
. «IIepneHIAKYIAPHOCTE NPAMEIX K HCTEMAaTU3alYs 3HAHUH, yMEHUH U JIONIONHHUTENbHbIE [IOCTPOEHUA B  XOJE pELICHNS. , BIL, PK,
ITOCKROCTEH HaBBIKOB 110 TEME BoIaeasiTb_Ha YepTexe KOH(GUIYpaluH, HeOOX0qUMBIE
JUIL TIPOBEICHUS OOOCHOBAHWH JIOTMYECKHX MIaroB
Kontpoasnas padora Ne 3. IIbOBEnKA SHAHMH. VMeHHH H HABEKOS pELICHHS. Hurepnpernposarn THOJIy4eHHBIH
41. «llepneHANKYISAPHOCTD NPSAMBIX U K3y POBCp Y pe3yJbTaT U COMOCTAaBIATH €r0 C YCJIOBHEM 3a/ayu. KP
IOCKOCTElh 10 TeME Pemarh 3a7aud Ha IIOCTPOEHHE, J0KA3aTENLCTBO U
BBIUHCIICHHE.
I'nasa II1. Muororpannuku (11 gyacos)
[loHaTHsT  MHOTOTPaHHHMKa H©  €ro
aNeMeHTOB (TpaHeil, BepmuH, pedep,
JIMaroHajen), BRITYKIOTO U HEBBIITYKIIOO
@DopMyTUPOBATH  OIpE/CIICHNE U TIPUBOJIUTH
MHororpaHHuka. CymMma MJIOCKHX YTJIOB
.. | mpumepsl MHOT'OIPaHHHKOB. DopMyJIHPOBATH
42 HoHsTHe MHOMOL I JMHM | BPITYKIOTO MHOTOTpaHHHKA MPH Kak10H 5 P CTL BIL YO
. panHuka. [Ipusma omnpeneNneHne u n300paxkarh npusmy. Pemares 3anaun , BIL, YO,
ero BepmuHe. I[ToHATHS NpU3MBI U €€
., | Ha BBIUUCIIEHHE IJIOMaAy ToBepXxHOCTH. PacmosnaBars
aneMeHTOB (pebep, BEpIIMH, TpaHEH,
. N MHOTOIPaHHMKH, Ha 4ePTEXKaxX, MOAEISX U B PEAIbHOM
OOKOBBIX TPaHEH U OCHOBAHHH, BBICOTHI),
. N mupe. MopaeimpoBaTh ycIOBHE 3aJa4d M MOMOILBIO
OpsSMOM M HAKIOHHOM  TPU3MBL,
. yepTeka WIN PUCYHKA, MPOBOANTHL JONOIHHUTEIIBHBIC
MpaBUIBHOM pH3Mebl. Pemmenue 3amau
MOCTPOCHHA B XOJIe peIIeHHs. BblaeasATh_Ha ueprexe
IMonsTus TUTOIAAH MTOBEPXHOCTH
6 . | xoHdurypammy, HeoOXOAWMBIE I  IPOBEICHHS
Ipu3ma. [110mas HOBEPXHOCTH UHM TIpUSMEL, TLIomA H OKOBOM | GocHOBaHMH — JTOTMYECKMX — IIArOB  PeLUeHMS.
43, : > | moBepxHOCTH MPU3MBI. Dopmyia o CI1, BII, PK
TIPU3MBI 3UM . IIpuMeHATh W3yYeHHBIE CBOHCTBA TE€OMETPHUYECKUX » Pih LR
TUTOIAAN TIOBEPXHOCTHU MPSIMOI TIPU3MBI.
¢uryp u hopMyn I pelIeHUs TeOMETPUIECKUX 3a/1ad
Pemenne 3anau
1 33/1a4 C IPAKTUYECKUM CO/ICPIKaHHIEM.
3UM ®dopmyna mwiomaau 00KOBOI
44, IIpusma. Haknonnas npusma > | IOBEPXHOCTH HAKJIIOHHOM MPU3MBI. VYO, CI1, BII, PK, CP

Pemenue 3amau




Pemenne 3amau o teme «Ilimomans

CucreMaTtu3anus 3HaHUH, YMEHUH U

45, YOC3 @O0, CI1, BII, CP
MOBEPXHOCTH MIPU3MBD) HaBbIKOB 110 Teme «[Ipnu3zmar
Pa6ota Hag ommbkamu CP. [TonsaTus
MMpaMUAbL U ee 31eMeHToB (pebep,
BEpIINH, TpaHeil, DOOKOBBIX 'paHel 1
46 Tpanuna. TpaBHIbHAS MHPAMHZA WHM, | ocHOBaHus, BEICOTHI), IIOWAAH OOKOBOK |MOPMYJIMPOBATH ONpPEACICHHE U H300pakKaTh CII, BII,
' ) ' 31UM MOBEPXHOCTH M IIOJTHOM NMOBEPXHOCTH NUpaMUy, IPaBUIBHYIO IUPAMHULY, YCEUEHHYIO PK, T
nupamuel. TeopeMa o momanu nupaMuny. Pemate 3a1aum Ha BBIYMCICHAE TUIOIAAN
60KOBOI TTOBEPXHOCTH MPABUIBHOM MOBEPXHOCTH PA3IMYHBIX MHOTOTPAHHHUKOB.
MPaMHIBL PacnosHaBaTh MHOTOIpaHHHKH, HA 4€PTEkKAX, MOAEIAX
o . |1 B peasibHOM Mupe. MoaeJIMpoBaTh YCIOBUE 3a7a4l U CI1, BIT
Pewenue 3anau no teme «IlpaBunbHas 31UM, | Cucremaru3auus 3HaHUU O MPaBUIIbHOM P pe._AtoneIup Y A D
47. MOMOIIBIO YepTeXka WIH PUCYHKA, IPOBOAUTH PK, CP
MUPAMUJIA» C3VH | nupamuie yepe3 pelieHue 3anad
JIOTIOJTHUTEIbHBIE TOCTPOCHUS B XO/I€ PEIICHUS.
IToHsATUS yceyeHHOH nHpaMuabl KM ee |BblaeasiTh Ha uepTexe KOHGUTypaIuH, HEOOXOAUMBIE
3JIEMEHTOB (6oxOBBIX rpaHei, |11 IpoBeeHHs 000CHOBAHMM JIOTHYECKUX 1Ar0B
OCHOBaHWH,  BBICOTHI).  [IpaBmibHas |peumieHus. IIpEMEHsITL N3yuYeHHBIE CBOMCTBA
CcueHHas mupaMuna M ee amodema. [FEOMETPUUECKUX QUTYp U HOPMYI Il pELICHHS
Yceuennas nupamuja. [nomanp MHM, y PaMuiL ¢ P (uryp u dopwy. P CII, BII,
48. N JlokazaTenbCTBO TOTO, 4YTO OOKOBBIC |T€OMETPHUYECKHUX 3a1ad U 3a7a4 C MPaKTHIECKUM
[IOBEPXHOCTU YCEUCHHOW MTUPAMMU/IbI 31UM . PK
TpaHU  yYCEYEHHOW  MupaMuabpl  — |COACPIKAHHECM
Tpaneuu. [Tnomans 00KOBOI
MOBEPXHOCTH YCEUCHHON MHpaMHJBL.
Pemenue 3anau
DopMyTUPOBATH ONIPECIICHHE | IPUBOAUTH NPUMEPHI
M3yYEHHBIX MHOTOTpaHHUKOB. M300pakaTh_ux.
49 Pewmerie 3a1a4 110 Teme «[THpaMuLay vOC3 Cucremarusaus 3H21HI/IIZ, yMeHI/Iﬁ u Pemiare 3a1ayn Ha BEIUUCIIEHUE IIIOIIAANA IIOBEPXHOCTHU CH’ BH’
' A pamua HaBbIKOB 110 TeMe «ITupamunar» 9TUX MHOIOrpaHHHMKOB. Pacnmo3naBaTh JaHHBIE PK, T
MHOTOTPaHHHKH, Ha YePTeXaxX, MOJACISAX U B PETbHOM
mupe. MoaeJmpoBaTh YCIOBHE 337241 ¥ TOMOIIBIO
CHcTeMaTn3alis  3HaHHH, yMeHuit u |1EPTEXA HIM PHCYHKA, NPOBOAUTE JOTIOHUTEIbHbIE
2
HaBbIKOB 110 TeMe «ITHpamuar MIOCTPOEHHMS B XOZI€ pellicHNs. BbIieassTh Ha yepTexe
vOC3 KOH(pUrypanuu, HeoOX0AUMBIE IS IPOBEICHUS CIL BII
50. Pemenue 3amnau o teme «IIupamunay ’ 000CHOBaHUI JTOTMYECKHUX IIaTOB pemeHus. ’ ’
A pani C3VH PK, CP

IIpuMeHATH U3yYEHHBIE CBOMCTBA F€OMETPUUECKHUX
¢uryp u GopMyn IS pelIeHns TeOMETPHUYECKIX 3a/1a4 U
3aJa4 ¢ NPAKTUIECKUM COJEPIKaHUEM.




[TonsTue IIPpaBUJIBHOTO MHOTOTI'paHHHKA.

@opMyJIHPOBATH OIPEICICHHE  H300pakKaTh

ITsaT BHJIOB MPAaBUIBHBIX |NIPaBHJIbHBIE MHOTOTPaHHUKY. Pemare 3amaun Ha
Cummerpus B mpocTpancTse. [lonsaTue Ypoxk MHOT'OTPaHHUKOB BBIYMCIICHUE TUIOMAAN IIOBEPXHOCTH IIPaBUIIBHBIX
HPaBHJIbHOTO MHOT'OIpaHHUKA. HU3yICHUA MHOTOrpaHHHUKOB. IIpUMEHATH M3y4eHHBIE CBONCTBA CIL. BII
b 9
51. DJeMEHTBI CUMMCTPUU MPABUIIBHBIX HOBOTI'O FeOMETPUIECKUX q)l/n'*yp u (‘bopMyJI JUIS peleHus ®O
MHOI'OTPaHHHUKOB MaTepual TeOMETPUYECKHUX 3aJa4 U 3aJ1a4 C IPaKTHIECCKUM
a conepxanueM. Pacno3HaBaTh MHOIOIPaHHHMKH, Ha
yepTekax, MOAEISIX U B PeaJIbHOM MUpE
Pemiarp 3amauM Ha BBIYHCIECHUE, NOKA3aTEIbCTBO U
MOCTPOEHHS, HCIOIb3Yys MOMYyYEHHBIE 3HAHHS IO TEME.
Pematp 3a7aun Ha MOCTPOEHUE CEUSHMH TeTpa’apa U
napanenenunena. MoaeJanpoBaTh YCJIOBHE 3aa4ud U
MOMOIIBI0  YepTeka MIM PUCYHKA, MPOBOAMThH
52 KontponbsHas padora Ne 4 K3y IIpoBepka 3HaHMIA, YMEHHH U HABBIKOB JIOTIONTHUTEIbHbIE TIOCTPOCHUSI B XOAE pELICHHS. KP
' «MHOTOrpaHHUKI 0 TeMe Boinensite_Ha uepTexe KOHPHUTYpaluu, HEOOXOAUMbIE
JUIL TIPOBEJCHUS OOOCHOBAHWH JIOTMYECKUX LIaroB
pelIeHusl. HNuTepnperupoBars TIOJTy4€HHBIH
pe3ynabTaT U CONOCTABIATH €r0 C YCIOBHUEM 3a/JadH.
Pemarp 3agaum Ha NIOCTPOEHHE, JOKA3aTENbCTBO U
BBIUUCIICHHE.
I'naBa IV. BekTopsl B npocTpancTBe (6 4acoB)
IlonaTust BekTOpa B MPOCTPAHCTBE,
HYJIEBOTO BEKTOpa, UIMHBI HEHYJIEBOTO
BekTopa. OmnpeneneHus KOJUIMHEAPHBIX,
PaBHBIX BEKTOPOB. /l0Ka3aTenbCcTBO TOTO,
9TO OT JI000H TOYKH MOXHO OTIOXHUTh
. ®opMyIHPOBATH ONPEACICHNS U WJIIOCTPHPOBATH
MHM, | BeKTOp, paBHBIM JaHHOMY, H IIPUTOM
53. ITonsitue BexTopa. PaBeHCTBO BEKTOPOB MOHSTHE BEKTOpPAa, [JIMHBI BEKTOpa, KOJUIMHEAPHBIX CII, BII,
3UM TONBKO OAuH. Pemienue 3amgau
BEKTOPOB, KOMIUIAHAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
IIpaBuna  craoXeHHS  BEKTOPOB B
MPOCTPAHCTBE. 3aKOHBI ClOXeHus. JIBa
crocoba TOCTPOEHUsT Pa3HOCTH JABYX
BEKTOPOB. [IpaBuno CIIO>KEHUS
HECKOJBKUX BEKTOPOB B IPOCTPAHCTBE
CrnoxeHre ¥ BBIUUTAHUE BEKTOPOB. IIpaBuno yMHOXEHHS BEKTOpA HA YUCIIO.
p NHM, p YMHOX p BeinoHATHL onepanuy HajJ BEKTOpaMH. MOUCKA IMyTH CI1, BII,
54. CyMMa HECKOJIBKUX BEKTOPOB. CoueTaTenbHbIi U pacipeAeIUuTeIbHbIE
31UM pELICHHs U WLIIOCTPALMK PELICHUS 3a1a4 PK, CP
YMHOXKEHUE BEKTOpa Ha YUCIIO 3aKOHBI YMHOXEHHUs. Pemenue 3agau
OmnpezneneHne KOMIIAHAPHBIX BEKTOPOB. | PopMyJIMpoBaTh  ONpefeleHHEe  KOMIUIaHAPHBIX
ITpu3nak KOMIUTaHAPHOCTH TpeX | BEKTOPOB; (pOpMYyJIUPOBATH U JA0KA3bIBATh IPHU3HAK
KomnnanapHuslie BekTopsl. IIpaBuio VHM, P p p POB; OpMy.IHp A P CII, BII,
55. BekTOpoB. [IpaBmio mapamrenenunena | KOMIDIAHAPHOCTH Tpex BEKTOPOB; MIPaBUIIO
napaJuiesnienunesia 3UM PK

CIOXKEHUSI ~ TpeX  HEKOMIDIAHAPHBIX
BEKTOpOB. Pemenue 3anau

napajuleNienuIea CiAOKEHHsS TPEX HEKOMIUTAHAPHBIX
BEKTOPOB.




Teopema o paznokeHuu BeKkTopa 1o TpeM | Haxoaurbs  pasnoxeHue  BEKTOpa 1O  TpeM CIL. BP
56 Paznoxxenne BekTopa no TpeM HEKOM- NHM, | HekoMIuiaHapHBIM BeKTOpaMm. PelieHue | HEKOMIUTAHAPHBIM BEKTOpaM. BBINOJHATH TPOEKTHI S;O ’
' IUTAaHAPHBIM BEKTOPAM 31UM 3a/1a4 10 TeEME [0 TEMaM MHCIIOJNb30BaHUsI BEKTOPHOTO METOJA IpH
pELIeHNH 3a]]a4 HA BBIUMCIICHMS] U JOKA3aTeJIbCTRA.
BeimosiHaTs onepanuu Hax Bekropamu. Haxoaurs
o ITpoBepka qomamHero
o [TonroToBka K KOHTPOIBHOM paboTe. pa3loKEHUE BEKTOpa IO TPEeM HEKOMILIaHAPHBIM
O6o06maromuii ypok mo teme «BekTopsr . N 3alaHus,
57. YOC3 | Cucremaruzanus 3HaHUN, yMEHUN U BEKTOpam. BbINOJIHATH TPOEKTHl MO TeMaMm
B MIPOCTPAHCTBE» CaMOCTOSITENbHOE
HABBIKOB 110 TEMe WCIONIb30BAaHUSI  BEKTOPHOTO METOAa MpH pEUICeHUU elmene 3a7a4
3a/1a4 Ha BBIYHUCIICHUSI M JOKA3aTENbCTBA P
@DopMyJIUPOBATh OIpEEICHNE KOMIUTAHAPHBIX
BEKTOPOB. BBINOJHATH onepaluu HaJl BEKTOpamHu.
.. [IpoBepka 3HaHUM, YMEHUI U HABBIKOB HaxoauTtsb pa3noxeHue BEKTopa o TpeEM
58. 3auét «BeKkTophl B IPOCTPAHCTBE» K3y POBED Y A P P P 3y
o TeMe HEKOMIUTAHAPHBIM BEKTOpaM. BBINOJIHATH NPOEKTHI MO
T€MaM UCIOJb30BaHUSl BEKTOPHOTO METOAA IIPH
pElIeHNH 3a]a4 HA BBIYMCIICHHS U JOKA3aTEIbCTB
3aKkJII0YNTEeILHOE MOBTOPE€HUE KYpPCa recoOMETpUHU 3a 10 k1ace 5 qaca)
CucreMaruzauus 3HaHUM, YMEHUH U
CII, BII,
59 IToBTOpEHUE « AKCHOMBI YOC3 | naBbIKOB o TeMe «AKCUOMBI PK
' CTEPEOMETPUM C3YH | crepeomeTpumny,
C _ _ @®opMyJHpPOBaTh  aKCUOMBI  IPOCTPAHCTBA U
ncTeMaTH3alusl 3HAHUM, yMEHHA U
60 ITosropenue. «IlapamnensHocTs npsamelx | YOC3, ! n Y OCHOBHBIC ~TCOPCMBI, OIPCACIIAIOMHUC B3aMMHOC CII, BII,
: 1 TOCKOCTEH c3yy | HABbIKOB 1O TeME «llapalUICJIBHOCTE | pacrionoxkeHne  OpsiMBIX M [UIOCKOCTEH B PK
HPAMBIX U TUIOCKOCTEN» NPOCTPAHCTBE, PACHO3HABATL HA  YEPTEXKax,
Cuctematuzanusi 3HaHUH, YMEHHA U
61 [ToeTopenue. «IlepneHIuKyIIPHOCTS YOC3, N & I > Y AoKa3bIBATH TapajeIbHOCT n CII, BII,
. MPAMBIX H TIOCKOCTE C3yy | HapelkoB 1o TeMC «llapaiICIbHOCTE | nepneHAMKYIAPHOCTb — NPAMBIX,  HPSAMBIX X PK
HPAMBIX U INIOCKOCTEN» IJIOCKOCTEH, JBYX IJIOCKOCTEH B NPOCTPAHCTBE,
62. Tosroperye. «MHOTOrPAHHAKI VOC3, | Cucremarusanys 3HaHWUH, YMCHWH M | ppuMeHSTH JaHHBIE TEOPEMbl TNpPH  PEIICHHH CI1, BII,
C3YH HaBBIKOB I10 TEMC ((MHOI‘OI‘paHHI/IKI/I» CTEPEOMETPUUECKUX 3aJa4 Ha BBIYUCIEHHE H PK
63 3aKII0YUTEIIbHBIN ypOK-0ecea mo Cucrtemartuzanusi 3HaHUH, YMEHUH W | 10Ka3aTeIbCTBO. CII, BII,
) KypCy reoMeTpun 10 xmacc HAaBBIKOB 110 OCHOBHBIM TE€EMa I'COMCTPUN Onpe;[e.]]ﬂ"n, YTJIbl U pacCTOSHMS B IIPOCTPAHCTBE, PK
64 Pewerie 3a1a4 CucreMaTtu3anus 3HaHUH, YMEHUH U BbIYUCJATb, HUCIHOJb3Yysl MPU3HAKK M TEOPEMBI, CI1, BII,
) HABBIKOB 10 OCHOBHBIM T€Ma T€OMETPUN HCTIOJB30BaTh KOOPIMHATHBIN MeTo B ipocTpancTBe |PK
65 Permenue 3a1aq CucreMaTtu3anus 3HaHUH, YMEHUH U ¥ COOTBETCTBYIOIIHU alTOPUTM H (HOPMYJIBL. CTI, BII,
) HABBIKOB 10 OCHOBHEIM TeMa reomeTpur | OmnpenesisiTe BuIbl MHOTOTPAHHUKOB, (OpMyIHpoBarh (PK
66 Permienue 3amau CucreMaTtu3anus 3HaHUH, YMEHUH U TCOPEMBI, CBA3aHHBIC c MHOTOIpaHHHKaMH, CII, BII,
) HABBIKOB 110 OCHOBHBIM TeMa reoMeTpuu | ONCPUpoBaTh (opMysnaMu IUIONMIAfeii [OBEPXHOCTH, |PK
67 O — CucTeMaTH3auys 3HAHNI, yMeHUH 1 NPUMEHSATH dTOT MaTeprall P PEIICHNUHN 3a1ad. CII, BII,
' HABBIKOB 110 OCHOBHBIM T€Ma I'€OMETPUU PK
68 Pemenue 3anau CucreMaTtu3alus 3HaHUH, YMEHUH U

HABBIKOB 110 OCHOBHBIM T€Ma I'€cOMCTPUN




11 kaacc

Tumn /
o OcHOBHOE co/iep:kaHMe 10 TeMaM Buasl u popmbl
Ne ypoka ¢opma IInanupyemMsble pe3yJbTaThl 00yUeHUS
o ypoKa KOHTPOJIA
IoBTOpeHue Kypca reomerpun 10 kiaacca (24)
YpPOK MOBTOPEHUS 110 TEME « AKCHOMBI
1 crepeoMeTpu. [lapanmiensHOCT IPSMBIX U C3YH BII, CII, CP, YO
TUIOCKOCTEN»
Ypok noBropenus no teme «llepneHauKynapHOCTb
2 P P . PHEHARKYBP C3VH BII, CII, CP, YO
HPAMBIX U INIOCKOCTEN»
Meton koOpAMHAT B IpocTpancTBe. JIBmkenus (154)
OO0BbACHATH M MILJIIOCTPUPOBATH MOHATHE IPOCTPAHCTBEHHON
3 Bexropsl. [IpsMoyronbHas cucteMa KOOpAUHAT B NHM JEKapTOBOI CUCTEMBI KOOPAMHAT B POCTPAHCTBE, KOOPAUHAT TOUKH. CIL BIL YO
IIPOCTPAHCTBE 31UM CTponTh TOUKY MO 33JaHHBIM €€ KOOpANHATAM U HAXOAMTh T
KOOpAMHATHI TOUKH, H300pakKEHHON B 33laHHON cHCTeMe KOOpAUHAT
UHM OO0BACHATH U WLIIOCTPHPOBATH MOHATHE KOOPIUHAT BEKTOPA B
4 Koopaunats! BekTopa UM JAHHOM CHCTEMe KOOPMHAT; IIOHATHE PAaBHBIX, KOJUTHEAPHBIX U BIIL, YO
KOMIUTaHAPHBIX BEKTOPOB. BHIBOAMTH U MCNOJIB30BaTH HOPMYITY
Pa3NOKEHUs BEKTOPA M0 KOOPAMHATHBIM BEKTOpaMm 1, J, K. [Ipuvensts YO T CI
5 KOOpI[HHaTBI BEKTOpa C3VH TpaBujia JIeUCTBUI Ha BCKTOpaMu C 3aJaHHBIMU KOOpAWHATaMH. BH’ C’P ?
bl
OO0BsSICHATH U WILIIOCTPHPOBATH MOHATHE PAJUYC-BEKTOPA
6 CBs13b MEX/ly KOOPAWHATAMHU BEKTOPOB H NHM IIPOU3BOJILHOM TOYKU IPOCTPAHCTBA; BBIBOAMTEL M HCIOJIB30BATH CIL. BIL VO. CP
KOOpJMHATAMH TOUEK 3UM (dhopMyIIBI ISl HAXOXKICHUST KOOPIUHAT BEKTOPA [0 KOOPAUHATAM T
TOYEK KOHIIAa M Hayuajia BEKTOpa.
. NHM
7 [IpocTeiimue 3a7a4u B KOOpAUHATAX. UM BbIBOANTH U MCNOJIB30BaTh QOpPMYJIBI 111 HaX0oxaAeHus koopauHar | CII, BII, YO, CP
CEpEeAMHBI OTPE3KA, BEIUNCICHUS JUIMHBI BEKTOPA YEPE3 €r0
8 [Ipocreiimme 3a1aun B KOOPJHUHATAX. C3YH KOOPAMHATBI; PACCTOSIHUA MEXKIY ABYMS TOUKAMHU IPOCTPAHCTBA.
o Pematsp 3a1a4un Ha BBIYUCIEHNE, 10KA3aTEIbCTBO U MOCTPOCHHUS,
Konrtpoabsnas paéora Nel IIpocreiiiue 3a1aun B
9 KOOpHHATAX K3y HCIOJIB3YS MOJyYEeHHBIE 3HaHuA 110 TeMe. UHTepnpeTnpoBaTh KP
P ) TIOJIYYEHHBIH PE3yJIbTaT U CONOCTABIIAITh €0 C YCIOBUEM 3aJauu.
OO0BCHATH U WIIIOCTPHPOBATH IOHSATHE YIIIa MEKTY BEKTOPaMU U
10-11 VYron mexny Bektopamu. CKalsipHOe NHM pup " 8 o P CIL BIL YO
- CKaJIIPHOTO IPOU3BEEHNSI BEKTOpOB. lcrionbp30BaTh GopmMyi
IIPOU3BEIEHUE BEKTOPOB 3UM P 5 P PMyTTY T T
BBIUMCIICHUS CKAJSIPHOTO IIPOM3BeieHNs. BhIBOAUTH U
v C UM HCNOJb30BaTh (GOPMYITY CKaJISIPHOTO MPOM3BEACHHUSI BEKTOPOB B
TOTT MEXITY BEKTOpaMHU. LKaIIAPHOC C3VH KOOpAWHATAX M CBOWCTBA CKAJSIPHOTO MPOM3BeACHUS. BhIYHCaATH CII, BII, PK, CP
TpOH3BEICHHAC BEKTOPOB CKaJIIpHOE TIPON3BEJICHHE BEKTOPOB U YTOJI MEXIY BEKTOPAMH.
. Hcnosb30BaTh CKATSIPHOE MPOM3BEICHIE BEKTOPOB TIPH PEILICHUH 33/1a4 Ha
12 Brrauciieie yrios MexLy IPAMBIMH, IPIMOK 1 MHM BBIUHICIICHHE YTIIOB MEXKTY Hpmnvm a TaKKe Msn(nynp gwoﬁ u CII, BIL, YO, CP
TUTOCKOCTBIO 31UM UIOCKOCTRIO 4 b ’ m T




Hcnonb3oBarh (OpMyITy CKLSIPHOTO IPOM3BE/ICHNSI BEKTOPOB B

13 TToBTOpEHNE BOMMPOCOB TEOPUH K PEIICHHUS 33129 C3YH CII, BII, PK, CP
KOOpAMHATaX, KOCHHYCa yIiia MeXIy JaHHBIMH BEKTOPaMHU Yepe3 UxX
KOOpAMHATHI, KOCHHYCA yIiIa MEXIy IPSIMBIMA Yepe3 KOOPAUHATHI HX
[IprmMeHeHre KOOPIMHATHO-BEKTOpHOTO MeTona k| THM P ’ yeay oLy TIp p P BIL, YO, CI1,
14 . HalpaBJFOLIMX BEKTOPOB IIPH PELICHHUH 3aj1ay.
PELICHHUIO 33/1a4 Ha BBIYUCICHUE PACCTOSHUI 31UM PK, CP
PemaThb 3aaun Ha BBIYMCIICHHE, JOKA3aTEIbCTBO M IOCTPOCHUS,
KontpoabHas pa6ora Ne2
15 K3y UCTIONB3Ysl TIOJTyYeHHbIE 3HaHUA 10 TeMe. UHTepnpeTHpoBaTh KP
MeTtoa KOOpAMHAT B IPOCTPAHCTBE .
TIOJTYYEHHBIH pe3yJIbTaT U COMOCTABIST €ro C YCJIOBUEM 3a/1a41
Jswxenus. LlentpansHas cummerpusi. OceBast OO0BsACHATH W (OPMYIMPOBATH TTIOHATHE JBWKEHHS IPOCTPAHCTBA;
16 cuMMeTpus. 3epKajbHasi CAMMETPHSL. MNHM OCHOBHBI€E BU/IbI IBIKEHUI; OIPE/IENICHHUSI OCEBOM, 3epKaJIbHOM 1 CIL, BIL, YO
[MapayuenbHbIN IEpeHoc LIEHTPAJIbHOM CUMMETPUH, ApaJLIEIBHOTO NEPEHOCa; TOHSITUS
Jswxenus. LlentpansHas cummerpusi. OceBast UM CUMMETPHYHBIX (uryp B nmpocrpaHctse. CTPOMTH CUMMETPHYHEIE
17 CUMMeETpHS. 3epKabHast CHMMETPHSL. C3VH ¢urypsl. BINOJIHATH MapauIeIbHBIA IEpEeHOC QUTyp. CII, BII, YO, CP
[TapannenbHblil nepeHoc
Huannap. Konye. Hlap. (164)
18 HonsiTie nnnaapa. 1nomans NoBepXHOCTH HMHM O0bsicHATH U GOPMYJIUPOBATH MOHITHS LUIHHIPUUECKON CII, BII, YO, CP, PK
HUITHHIPA. 3MM MIOBEPXHOCTH, IIWJIMHAPA U €r0 3JIeMEHTOB (0OKOBOI TOBEPXHOCTH,
OCHOBaHHUH, 00pa3yIOIINX, OCH, BBICOTHI, PAJIIyca); CCUCHHS
OUIAHAPA, Pa3BepTKH OOKOBOI MOBEPXHOCTH IHIHHIPA.
TonsiTie mumnApa. [LIOMAb HOBEPXHOCTH @ opMyIHPOBATH OIpEeICHIE U H300paKaTh IHIHHIP. §
19 IHHHIPA 3UM Hcnonb3oBath GOpMYIbI 178 BEIYMCICHUS IO G0KOBOM U CI1, BIL, YO, CP, PK
MIOJTHOM MOBEPXHOCTH IIMIIMHPA Ul pelieHus 3a1ad. PacnosnaBars
IIITHH]IP HAa YepTexkax, MOJIENIX U B PEaTbHOM MUpE.
[onsrue nmmmHApa. [In0Mmans moBepXHOCTH
20 b AP fa P C3VH CII, BIL, VO, CP, PK
NHM .
21 ITonsaTtue konyca. [lnomaas MoBepXHOCTH KOHYCA. 3UM @ opMyIHPOBATH OIPECICHIE 1 H300PaKATh KOHYC, YCCUCHHBIH CIL BIL YO. CP. PK
YcedyeHHbIH KOHYC. C3VH KoHyC. PemiaTs 3a1auu Ha BEIYMCIIEHHE TUIONIAIM TOBEPXHOCTH Ty
KOHYCa, yCEYEHHOro KoHyca. PacnnosHaBath KOHYC, yCEUEHHBIN
22 Honsrue xonyca. ILnomas NOBEPXHOCTH KOHYCA. 31M KOHyC Ijlg gepTexax MOJZ[ZJ'I}IX U B PEAILHOM MU ey M};Heﬂl/l 0BaTh
YcedeHHbIN KOHYC. C3VH Y P ’ p pe. P
YCIIOBHE 331a4H U TIOMOIIBIO YepTeKa MIIH PUCYHKA, IPOBOIUTH
[TonsiTue konyca. [Tnomane moBepxHocTy KoHyca. | 3UM
23 N JIOTIOJTHUTENbHBIE TOCTPOCHHUS B XO/I€ PEIICHUS.
'YcedeHHbIN KOHYC. C3VH
NHM
24 Codepa u wap. Vpasuenue chepsl. UM OGBLICHATEL M WLTIOCTPHPOBATEH MOHATHS CEPBI U Iapa U KX CI1, BIL YO, CP
9JIEMEHTOB (pajiyca, [ramMeTpa). @opMyIupoBaTh ONPEIeIICHIS U
B3anmuoe monoxenne cepsl U MIOCKOCTH. NHM P » AMAMCTPa) pMY-THPp p
25 n3o0paxath chepy u map. @opMyJIMPOBATH ONpEIEICHIE
KacarenpHast Iu1ockocTs K cepe. 31UM N
TIHM IUTOCKOCTH KacaTelbHOH K chepe. @opMyJIHPOBATH H 10KA3bIBATh
26 KacarenbHas rutockocTs K cdepe. UM TEOPEMBI, BEIpaKarolye MPU3HAKU U CBOICTBA INIOCKOCTH
M KacaTeJbHOH K cdepe.
BoIBomUTH 1 MCIIOJIB30BATH YPaBHEHHE NIOBEPXHOCTH, ypaBHEHHS C(hepbl
27 Inomans chepst 3UM ’ ’ CI1, BII, YO, CP
(opMyITy IIIOIIAIM TOBEPXHOCTH Cepbl
C3YH
28 PasHble 3a1aun Ha MHOTOTPaHHUKH, [IAJIHHP, NHM Pemartsp 3a1a4n Ha BBEIYUCIICHHE TUTOMIAIN TIOBEPXHOCTH IIVIIMH/IPA, CI1. BIL YO
KOHYC U 11ap 3UM KOHYCa, YCEYEHHOro KoHyca. Pacmo3HaBarth Tena BpalleHus, Ha T




29

Pasnble 3amaun Ha MHOTOTPaHHUKH, IIAITHHIP,
KOHYC | I1ap

3UM
C3YH

30

PazHble 3agaun Ha MHOTOIr'paHHUKHU, HUJIUHIP,
KOHYC U 1HIap

31UM
C3VH

YyepTrexax, MOJEISIX U B peaJbHOM Mupe. MoaeIHpoBaTh yCIOBHE
3aJ1a4¥ U IOMOIIBIO YepTexkKa MM PUCYHKA, IIPOBOAUTH
JOTIOJIHUTENBHBIE IIOCTPOCHHUS B XOJI€ pelieHHs. BolneasiTh Ha
YyepTeske KOHPUTYpAIIH, HEOOXOJUMEBIE TS TIPOBEICHHS
000CHOBaHUI1 JJOTMYECKHX IaroB pemeHus. [IpuMeHATs H3yueHHbIE
CBOMCTBa reOMETpUYECKUX GUTYp U GOPMYI JJIst pelIeHus
TeOMETPUYECKHX 3aJ1a4 1 3a/1a4 C IIPaKTHYECKUM COJIepKaHHEM.
HuTepnpernpoBaTh MOJy4YEHHBIH Pe3yIbTaT U COMOCTABIISTH €T0 C
YCJIOBHEM 3aJlauM.

CIL, BIT, YO, T, PK

CII, BIL, VO, T, PK,
CP

31

KontpoabHnas pa6ora Ne3

K3y

Pematsp 3a1aun Ha BEIYUCIICHNE, 10KA3aTEIbCTBO U IOCTPOCHHUS,
HCIONb3Ys NOTy4YeHHbIE 3HaHUA 1o TeMe. MHTepnpeTupoBaTh
TIOTYYEHHBIH pe3yIbTaT U CONOCTABISITh €T0 C YCIOBHEM 3a/1a91

KP

32-

Pemenne 3aa4 Ha KOM6I/IHaI_[I/II/I TCI U
MHOT'OI'paHHUKOB

C3VH

33

Pemenue 3a1a4 Ha KOMOMHALIUY TE U
MHOT'OI'PaHHHKOB

C3VH

MoaennpoBaTh yCIOBHE 3aJadll U IOMOIIBIO YePTEXKa WM PUCYHKA,
TIPOBOANTH JOTOJIHUTEIBHBIE TOCTPOSHHS B XOJIE PEIICHHS.
BbiaensiTh Ha yepTeke KOHPUTYPALNH, HEOOXOMMBIE JUTS
MIPOBECHNUS] 000CHOBAaHMH JIOTHIECKUX IIAar0B PEIICHHS.
IIpuMeHsATH N3ydeHHBIE CBOWCTBA TEOMETPHUYECKUX QUTYD U
(dbopMyn JUIs peIIeHNs TEOMETPUIECKUX 3a/1ad ¥ 33134 C
MIPAKTUYECKUM cojiepkaHueM. IHTepnpeTupoBaTh MOITydeHHBIH
pe3yJbTaT M COMOCTABIIAT €r0 C YCIOBHEM 3a/1a

CII, BII, YO, CP, PK

CI1, BII, VO, CP,

Oo6bembl Tea (214)

34

[Monsitue o6bema. O6BEM MPSIMOYTOJILHOTO
napaiesienunea

NHM
3UM

Hmetn npeacrasiieHue O MOHATHH 00beMa Tela, 3HATH (HOPMYJIbI
BBIUHCIICHHUSI 00beMa MPSIMOYT0JIb-HOTO TapajlIeienueia. Y MeTh
HNPUMEHSTH (OPMYJIBI JUIsl PEIISHHs IIPOCTEHINX 3aay.

D opMyIHPOBATH U 00BACHATDH CBOICTBa 00BEMA.
®opMyaHpoOBaTH U JOKA3bIBATH TEOPEMY U cliecTBHE 00 0ObeMe
MIPSMOYTOJIBHOTO Tapaiuienenunena. Padorars no 3a1aHHoMy
AITOPUTMY.

CII, BII, YO, CP

35

O0BeM MpsAMOit MPU3MBI, OCHOBaHHEM KOTOPOIt
SBJISIETCS MPSMOYTOJBHBIN TPEYTONBHUK.

NHM
3UM

@opMyIHpPOBATH U J0KA3BIBAaTh GopMyny 00bEMa

TeopeMy U CIIeCTBHE 00 00beMe NPSMOYTOIEHOTO
napasuienenunena. [l puMeHATh H3y4eHHbIE HOPMYITBI K PELICHHIO
3aj1a4 Ha JJOKa3aTeIbCTBO U BHIUMCICHUE. YMeTh PaboTaTh 110
3aJ]aHHOMY aJITOPUTMY, APTYMEHTHPOBATh OTBET WJIU OIHOKY.

CII, BIL, YO, CP

36

O06BeM NPSIMOYTOIBHOTO MapajuIeIennues1a.
Pemenne 3agau

VHM
3UM

®opmyaupoBats HOpMyJIbl 00bEMa MPSIMOYTOIBHOTO
napajuleJIeuIeaa U IpsIMON IPU3MbI, OCHOBAaHUEM KOTOPOMH
ABJISIETCS MPSMOYTOJIBHBIN TpeyroiabHUK. Onupasck Ha JaHHBIE
YCIIOBHSA 3a7a4d, HAXOAMTh BO3MOKHOCTH TIPUMEHEHUS
HeoO0xoauMbIX hopmyi. Menmoab3oBaTh GOpMYITEI A1 000CHOBAaHUS
JI0Ka3aTeNbCTB PacCykIeHU B xoae petieHus. [IpuMensiTe
N3y4YEeHHBIE CBOWCTBA T€OMETPHUYECKUX GUTYp U PopMyIT st
pelleHNs FeOMETPUUECKUX 3a7ay U 3a7au C MPAKTUIECKUM
coaepxanueM. IHTepnpeTrnpoBaTh MOJyYeHHBIH pe3ynbTaT U
COIOCTABJISITB €T0 C YCIOBUEM 3aJ1a4U.

CII, BII, YO, CP




DopMyJaHpPoOBaTh GOPMYIBI 00HEMOB TIPHU3MBI M IPSMOYTOJIHHOTO
napautenenunena. Onupasich Ha JaHHBIC YCIOBHS 3a/1a4H,
HAXOJUTh BO3MOXKHOCTH [IPUMEHECHHUS HEOOXOUMBIX (HOPMYIL.
Hcnonb3oBaTh GopMyIibl 1711 000CHOBaHHS I0KA3aTENILCTB

N NHM . N
37 O0BeM IpsIMOi IPU3MBI UM paccyxxaeHuil B xone pemeHus. IIpMMeHATh U3ydeHHbIe CBOICTBA CII, BII, YO, CP
reoMeTpuueckux GUryp u GopmMyi JUist peeHNs] TeOMETPUIECKIX
3aJa4 ¥ 3a/1a4 ¢ MPaKTHUECKUM cofepkanueM. MHTepnpeTHpoBaTh
MIOJTy4EHHBIH Pe3ynbTaT U COMOCTABIIATh €T0 C YCIOBUEM 3aauul.
BeiBoauts ¢popmyrny oobema nmmHApa. OMUpasch Ha JaHHBIE
38 NHM CJIOBHS 3a/1a91, HAXOAUTh BO3MOXKHOCTh IPUMEHEHNUS
O6beM nuIMHIpa Y AaTH, A P N CII, BII, YO, CP
3UM HeoO0XxonuMBIX (opmyil. [IpuMeHATH M3y4eHHBIE CBOHCTBA
reoMeTpUIecKUX GUTyp 1 GOpMyII ISl pEIICHNS TEOMETPUIECKIX
3aj7a4 1 3a]a4 ¢ IpPaKTHIECKUM cojepkanneM. MHTepnpeTHpoBaTh CIL BIL YO, ©0
39 O6BeM nuiIMHIpa MOJTyYEHHBIH Pe3yNbTaT U COMOCTABIIATh €T0 C YCIOBUEM 3aJauu. PK ’ Cp N ’
2l
IMoHuMaTh OCHOBHYIO ()OPMYJTY JUISI BBIYHUCIICHHSI OOBEMOB TeJI C
NHM MIOMOIIIBIO HHTerpana. Pemarts 3amaun Ha BEIYUCICHHE 00BEMOB
Brruncienne 00beMOB TeJ ¢ TOMOILBIO
40 31UM Pas3IUUHBIX (UTYD C TOMOLIBIO OIIPEAEICHHOTO HHTErpaJa. CII, BII, YO, CP
OTIpeIeIeHHOT 0 HHTerpajia
C3YH Onupasch Ha JaHHbBIE YCIOBUS 3a/1a4H, HAXOUTh BO3MOKHOCTH
MIPUMEHEHHs] HeOOXOIUMBIX hopmyiL.
BuiBonuts Gpopmyny oObeMa HakJIOHHOM pu3Mbl. [IpuMeHsiTH
HM (dopMymTy [T pelIeHns 3a1a41 Ha BBIYNCICHNE 00beMa HAaKIIOHHON
. MIPU3MBI C TOMOIIBIO ONpeeNeHHOro uuTerpana. [ipumMensaTs
41 O0BbeM HaKIIOHHOW TIPU3MBI 3UM P " e P P CII, BIT, YO, CP
N3y4YEeHHBIE CBOWCTBA T€OMETPHUYECKUX GUTYp U PopMyIT s
pEeILIeHNUs FEOMETPUYECKHX 3a]1a4 U 33/1a4 C MIPAKTHYECKUM
cogepkanneM. MHTepnpeTHPOBaTh NONYyYCHHBIH pe3ybTar.
NHM BbiBoauTh GhopMyssl 06beMa MUPAMU/IBI, YCEUCHHOW MHPaMHUJIBL.
42 O6beM NHPaMUILI (popmy P 24 P CII, BIT, YO, CP
31M PemaTsh 321241 Ha BBIUKCIICHHE 00beMa MHUPAMUJIBI C TIOMOIIBIO
ofpeJieIeHHOT0 HHTerpana. Omupasch Ha JaHHBIC YCIOBHS 3a1a4H,
HAXOAHUTh BO3MOKHOCTH IPUMEHEHHUS] HEOOXOIUMBIX (hPOPMYII.
3UM IIpuMeHsTH N3y4YeHHbIE CBOHCTBA T€OMETPUIECKUX GUTYD U
43 O0beM nupaMuIbl
C3VH (dbopMy JUIsl peIIeHNs TEOMETPUIECKUX 3a/1ad ¥ 33134 C
MIPaKTHYECKNUM cojiepkaHreM. NHTepnpeTHpoBaTh MOITyYeHHBIH
pe3yabTar
44 O0BbeM nupamMuIb! C3YH
BsiBoauTs dpopmyiny o6beMa HaKJIOHHON Tpu3MbL. [IpuMeHsSITH
UHM (dhopMyiTy AT pelIeHus 3aJa9i Ha BEIYUCICHHE 00beMa HAKIIOHHOM
45 O06beM KoHyca CI1, BII, CP, YO
3UM IIPU3MBI C IOMOIIBIO ONpeeNIeHHOro uuTerpana. [ippmMensaTs > D M
N3y4YEeHHBIE CBOWCTBA T€OMETPHUYECKUX GUTYp U GopMyIT ISt
pelleHNs FeOMETPUUECKUX 3aad U 3aJau C MPAKTUIECKUM
46 O06beM KoHyca C3VH

COJIEpP>)KaHUEM.




47

KonTposabHas padora Ne 4

K3y

Pematsp 3a1aun Ha BEIYUCIICHHE, T0KA3aTEIIBCTBO, HCIIOIB3YS
TOJTy4YeHHbIE 3HaHus 110 TeMe. UHTepnpeTHpPOBaTh MOJYYeHHBIN
pe3yIBTAT M COTIOCTABIIATH €T0 C YCIOBHUEM 3a/Iaud

KP

48

O0beM mapa

NHM
31UM

49

O6mem mapa

C3YH

BuiBoauth Gpopmyny oObeMa mapa. Pemars 3a1a4qu Ha BBIYUCICHUE
o0BeMa Imapa ¢ IIOMOMIBIO OTIpeIeIeHHOTo HHTerpana. Omupascs Ha
JIaHHbBIE YCIIOBUSI 331241, HAXOAUTH BO3MOKHOCTH TIPHMEHEHHS
¢dbopmyn. Ucmoab3oBaTth popmyny 00bEMa 1rapa st 000CHOBaHUS
JIOKa3aTeNNbCTB pacCykaeHui B xone peumenus. [Ipumensits
N3y4YCHHBIE CBOWCTBA 11apa U (OPMYITy JUIsl PEIICHHs
reOMETPUYECKHX 33J1a4 U 3a/1a4 C MPAKTHYECKUM COJICpPIKaHUEM.
HuTepnpernpoBath NOJTYUYSHHBIN PE3yJIbTaT U COMOCTABIIATE €T0 C
YCIOBHEM 3a/1a4H.

CII, BIL, CP, YO

50

O6beM mapoBOTro CErMeHTa, MapoBOTO CJ04,
mapoBOTo CEKTOpa

NHM
3UM

51

O06beM mapoBOTO CErMEHTa, IIAPOBOTO CIIOS,
IIAPOBOTO CEKTOpa

C3VH

BsiBoauTh (hopMysBEl 005EMOB MIAPOBOTO CETMEHTA, IIaPOBOTO
nosica. Pemath 3aa4yn Ha BEIYHCICHUE 00BEMOB ILIAPOBOTO
CEerMEHTa, IapOBOTo I0sICa C MOMOIIBIO ONPEACIICHHOT0 HHTErpaa.
Ommpasich Ha JaHHBIC YCIOBHS 331241, HAXOAUTH BO3MOKHOCTH
NpUMEHEHHS HeoOXoMuMBIX popmyi. Mcnob3oBaTh GOpMyYITBI 11s
000CHOBaHU JOKA3aTEIbCTB PACCYKICHUN B XOJ€ PEIICHUSL.
IIpuMeHsiTH N3y4YeHHBIC CBOWCTBA IAPOBOTO CETMEHTA, IIapOBOTO
nosica U popMyJIbl ISl pELICHNs] TEOMETPUYECKUX 3a/1a4 U 3aj1a4 ¢
MIPaKTHYECKUM coJiepkaHreM. UHTepnpeTupoBaTh M0Jy4YeHHbIH
Pe3yIbTaT U COMOCTABIIATH €r0 C YCIOBUEM 3aJa4H.

CII, BIL, VO, CP

52

Inomans chepsr

NHM
3UM

Pemath 33724y Ha BEIYUCIICHHE TIOIIAIN TOBEPXHOCTH C(HEPHI.
Hcnosn3oBaTh GopMyJIbl 17151 000CHOBAHHMS JOKA3aTEILCTB
paccyxueHunii B xoje penreHus. [IpuMeHATH U3yueHHBIE CBOMCTBA
TEOMETPUIECKHX QUTYP U POPMYIT IS PEIICHUS TEOMETPUIECKUX
3aj1a4 ¥ 3a/1a4 ¢ MPaKTHIECKUM cojiepkanreM. MHTepnpeTHpoBaTh
MOJTyYEHHBIN PE3YNIBTAT U COMOCTABIATE €r0 C YCIOBHEM 3a[auH.

CII, BIL, CP, YO

53

Pemmenue 3anau no teme «O0BbeM 1mapa v IIIOMIAb
cdepb»

C3VH

Pematsp 3a1aun Ha BEIYUCICHHE 00BEMOB Pa3IUIHBIX (GUTYD C
MOMOIIIBIO ONPENIENIEHHOr0 HHTerpana. Onupasch Ha JaHHbIE YCIIOBUS
3a/a4d, HAXOAMTh BO3MOKHOCTH IIPUMEHEHHUS HEOOXOMMBbIX
¢dopmyn. PemaTh 3a1aun Ha BEIYMCIICHHE TIJIOIA/AN TIOBEPXHOCTH
chepsl. Menmoan3oBath hopMyis! U1t 000CHOBaHUS JOKA3aTEIbCTB
paccyxaeHuil B xoze pemieHus. [IpuMeHsITh U3y4eHHbIE CBOMCTBA
reoMeTpuIecKuX GUryp u GopMyi JUisl peIIeHNs] TeOMETPUIECKIX
3a]a4 ¥ 3a/1a4 ¢ MPaKTHUECKUM cojepkanneM. UHTepnpeTupoBaTh
MOJTyYEHHBIH Pe3yNbTaT U COMOCTABIIATh €0 C YCIOBUEM 33/Ja4U.

CII, BIL, CP, VO




Pemarp 3agaum Ha BBIYUCJIICHHUEC, TOKA3aTCIBCTBO UCIIOJIb3YA

54 KonTposabHas padora Ne 5 K3y NOJIy4€HHbIe 3HaHusl 110 TeMe. NHTepnpeTupoBaTh NOIy4YeHHbIH KP
PE3YNBTAT M COMOCTABIISTh €TI0 C YCIOBHEM 3aJauH
IloBTOpenue 14
®opMyIHPOBATH AKCHOMBI IPOCTPAHCTBA U OCHOBHBIE TEOPEMBI,
OIIPEACIIAIONINE B3aNMHOE PACTIONOKEHNE MPSIMBIX 1 TIIIOCKOCTEH B
MIPOCTPAHCTBE, PACMO3HABATH HA YEPTEKaX, JOKA3bIBATH
vOC3 MIapauIeNbHOCTD U MIEPIEHIUKYIIPHOCTD MPSAMBIX, IPSIMBIX 1
55 Peinenue INIAHUMETPUYECKUX 3a1a4 C3yH HHOCKOCTeﬁ, JABYX MJI0CKOCTEH B IMPOCTPAaHCTBE, IPUMECHATHb JaHHLIC CH’ BH’ yo’ CP
TEOpEeMBI NIPH PELICHUN CTEPEOMETPUUECKUX 3a7a4 Ha BBIYUCICHUE U
JI0Ka3aTeNnbCTBO. OnpenensaTh YIiibl U pacCTOSIHUS B IIPOCTPAHCTBE,
BBIYMHMCJIATD, UCIIONb3YS MPU3HAKU U TEOPEMBI, HCIIOJIb30BATH
KOOpPJMHATHBIN METOJ, B IPOCTPAHCTBE U COOTBETCTBYIOIIUIA
IropuT™ u popmyisl. OnpenessiTs BUIBI MHOTOIPAaHHUKOB,
vOC3 (opmyJIHpPOBATH TEOPEMBI, CBI3aHHBIC C MHOTOIPaHHUKaMH,
56 Perenne niaHNMeTpHYCCKUX 3319 C3VH (dbopMynaMu 1Iomanei MOBEpPXHOCTH M 00BEMOB, IPUMEHATH 3TH CIL, BIL VO, CP
(opMyIIBI IPH PEIICHUN Pa3JIMYHBIX BUIOB 33/1a4
YOC3
57 [TapaniaensHOCTh B MPOCTPAHCTBE C3VH CIIL, BIIL, YO, CP
IleprieHIUKYIAPHOCTE B IPOCTPAHCTBE. YTOJI YOC3
58 . CII, BII, YO, CP
MEXIy IPSIMOH U IMJIOCKOCTHIO C3YH
59 JByrpannsiil yroiu. [lepneHauKyasIpHOCTD YOC3 DopMyIHPOBATH AKCHOMBI IPOCTPAHCTBA U OCHOBHBIE TEOPEMBI, CIL. BIL VO. CP
IJIOCKOCTEH C3YH OIpeIeNAIoNINe B3aMMHOE PACTION0KEHHE PSIMBIX U IIIOCKOCTEN ’ ’ ’
Jlyrpanmbiii yros. [lepleH Ky IpHOCT vOC3 B TIPOCTPAHCTBE, PACMO3HABATH Ha YEPTE)KaxX, AOKa3bIBATh
60 N MapajuIeIbHOCTh U TEPICHANKYISIPHOCTh MPSIMBIX, MPSIMBIX H CII, BII, YO, CP, PK
TUIOCKOCTEH C3YH . "
IUIOCKOCTEH, JIByX INIOCKOCTEH B IIPOCTPAHCTBE, NPHMEHSITh
JITaHHBIC TEOPEMBI IIPU PEIICHWH CTEPEOMETPHUYECKHX 3ajad Ha
MHororpasHuku: napauiejenunes, Npu3ma, YOC3 p P P P p
61 HDAMILIA. TLIOMAI X TOBEDXHOCTEH C3VH BBIYHCJICHUE U JOKA3aTEIbCTBO. CII, BII, YO, CP, PK
pamMuia, e p OmnpeneasaTh YIibl U PacCTOSHHS B IPOCTPAHCTBE, BHIYUCIATD,
WCTIONB3YSl IPU3HAKH M TEOPEMBI, HCIIOIb30BaTh KOOPMHATHBIN
62 MHororpasHuku: napajuiejenunes, npu3ma, YOC3 METOA B IPOCTPAHCTBE M COOTBETCTBYIOIMU AJITOPUTM H CIL BIL YO. CP. PK
MUpaMU/Ia, TIIOMATN X TOBEPXHOCTEH C3YH (opmyibL. P T
OmnpenensasTs  BHIB ~ MHOTOTPAHHUKOB,  KPYTJBIX  Ted,
vOC3 ¢opMyupoBaTh TEOpEeMBI, CBA3aHHBIE C HUMH, ONEPHPOBATH
63 Bexkrops! B npoctpancTBe. MeTo1 KOOpAUHAT C3VH (dopmMynamu 1uIomaaeil MOBEPXHOCTH U 0OBEMOB IPU PEIEHUH CII, BIIL, YO, CP, PK
3a1ad.
YOC3
64 Tena Bparenust. O0beMbI TEI CII, BIL, YO, CP, PK
C3YH
YOC3
65 Tena Bparnenust. O0beMbI TEI CII, BIL, YO, CP, PK

C3YH




66 Pewenue 3agau no Bcemy Kypcy C3VYH
YOC3

67 Pemenne 3amau mo BceMy Kypcy C3VH
YOC3

68 Pemenne 3amad mo BceMy Kypcy C3VH

CII, BII, YO, CP, PK

CII, BII, YO, CP, PK

CII, BII, YO, CP, PK

IIpunsiTHIE COKpALLEHUS:

NHM — n3ydyenue HOBOro Matepuasa

31M — 3akpernieHue U3y4eHHOT0 MaTepurana
C3VYH — coBepiieHCTBOBaHHNE 3HAHU, YMEHHI, HABBIKOB
YOC3 — ypok 000011eHUs ¥ CHCTEMaTU3alluy 3HAHUH

K3V — koHTposb 3HaHUN U yMEHUNI

T —Tect

CII — camonpoBepka

BII — B3auMonpoBepka

CP — camocTosiTenbHas paboTa
PK — pabora o kaproukam
@O — ppoHTaNBHBIHN OIIPOC
YO — ycTHBIH opoc

ITP — mpoBepouHas paboTa

3 —3auer
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