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1. Iloacnumenvnas 3anucka

JlannHast pabouasi mporpaMMa COCTaBJICHA JUIsl ydeOHoro mpeamera «Matematuka» B 7-9
KJ1accax ¢ 0a30BbIM YPOBHEM M3YUCHHSI MATEMATHKH.

Pabouas mporpamma cocTaBieHa B COOTBETCTBUHU C TPEOOBAHUSIMH

- ®enepanbHOrO TOCYAAPCTBEHHOTO 00IIe00pazoBaTenbHOro crangapra (DenepanbHbIil
rOCyJapCTBEHHBIN 00111e00pa30BaTeNbHBINA CTaHAAPT OCHOBHOTO 00IIero o0pa3oBaHus. MUHUCTEp-
cTBO oOpa3oBanus u Hayku Poccuiickoit @enepanun. M. [Ipocsemenne. 2011 (CtangapTsl BTOPOTo
ITOKOJICHUS ).

-[Ipumepnoit porpamMmer o Mmatemaruke (IIpumepHas mporpamma 1Mo y4eOHbIM IpeaMeTam
«CranzmapTsl BTOporo nokoyieHus. Marematuka 5-9 kinace» — M.: [Ipocsemienue, 2011), (Onobpena
pereHueM (denepanbHOro yueOHO-METOIUYECKOro 00beAMHEHHS 110 00meMy oOpaszoBanmio. [Ipo-
TokoJ1 oT 8 ampenst 2015 Nel/15),

-[Iporpammsl pa3Butus u GopMUPOBaHKS YHHUBEPCAIBLHBIX yYCOHBIX JCUCTBHM ISl OCHOB-
Horo obmero obpasoBanusi (IIporpamma pa3BuTus U (HOpPMUPOBAHHS YHUBEPCAIBHBIX Y4EOHBIX
JNEHCTBUI JUIsl OCHOBHOTO o01iero oopaszoBanus. — M.: IIpoceemenne, 2010. (CtanmapTsl BTOPOro
MOKOJICHHUs)) Ha OCHOBE aBTOPCKUX mporpamm Mepsmsk A.I'. u ap. (MaremaTuka: pabouune mpo-
rpammbl: 5-11 knmaceet / A.I'. Mep3nsik, B.B. ITonouckwuii, M.C. fxup, E. B. Byiko. - 3-e uznanue,
nepepadoranHoe - M.: M3natenbckuii nentp «Benrana-I'pady», 2020) u Aranacsu JI.C. (ITporpam-
MBI 00111e00pa3oBaTenbHbIx yupexacuuii. ['eomerpus 7-9 / T.A. Bypmuctposa — 2-e uznaHue, 10-
paborannoe M.: [Ipoceemenue, 2014).

B coBpemeHHOM 00111eCTBE MaTeMaTHUYECKasl MMOJATOTOBKA HEOOX0IMMa KaXKIOMY YEJIOBEKY,
TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCEX cepax uemoBEUCCKOM EATSIIBHOCTH. MaTreMaTHKa sB-
JSIETCSL OJTHUM U3 OTIOPHBIX IIKOJIBHBIX IPEAMETOB. MareMaTHYecKie 3HaHUs U YMCHUsSI HEO0X 011~
MBI JUIsl ©3y4eHUS alreOphl U TeoMeTpud B 7-9 Kinaccax, anreOpsl 1 MAaTeMAaTHYECKOTO aHaIn3a U
reomerpuu B 10-11 knaccax, a Takxe Ui U3YYSHUS] CMEXKHBIX JUCHHUTIIHH.

Menn.

OpnHOM M3 OCHOBHBIX wLeneil H3y4eHUs] MaTeMaTUKU SBISIETCS PA3BUTHE MBILUICHUS, TPEKIC
Bcero (hPOpMHUPOBAHKE a0CTPAKTHOTO MBIIUICHHUS.

B mporecce uzyuenuss mareMatuku (GOPMHUPYETCS TOTUYECKOE M AITOPUTMUYECKOE MBbIIII-
JICHWE, a TaK)Ke TaKue KadecTBa MBINUICHUS, KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHY-
HOCTb. /{7151 amanTanuu B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIIECTBE BaXXHBIM (PAKTOPOM SIBIISIETCS
(hOpMHUPOBaHHE MATEMAaTHICCKOTO CTHJIS MBIIIUICHUS, BKIIFOUAIONIETO B C€0sl MHIYKIMIO U JISAYK-
110, 0000IIeHe U KOHKPETU3aIMIO, aHaIN3 U CUHTE3, KIaCCH(PHUKAIMI0 U CHCTeMaTH3aluo, ad-
CTparupoBaHUE W aHAJIOTHIO.

OO0yyeHne MaTeMaTUKe 1aET BOZMOXKHOCTh IIKOJFHUKAM HAyUUTHCS MJIaHUPOBAThH CBOIO Jie-
SATEITLHOCTh, KPUTUICCKU OIICHUBATH €€, MPUHUMATh CAMOCTOSTEIbHBIC PEIICHUS, OTCTANBATH CBOU
B3TJISABI U YOSIKICHUS.

B mporecce u3ydeHUsT MaTEMATHKU NIKOJLHUKHA Y9aTCsS M3JIaraTh CBOW MBICITH SICHO U HC-
YepIbIBAIOIIe, TPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBINOJHEHUS MaTeMAaTUYECKUX 3aIH-
CeH, IPH ITOM HCIIOJIH30BAaHUE MATEMAaTHYCCKOTO s3bIKA MO3BOJIICT Pa3BUBATH Y yYaIlUXCS Ipa-
MOTHYIO YCTHYIO U TUCHbMEHHYIO PEUb.

3HAKOMCTBO C MCTOPHEH pPa3BUTHS MaTEMaTHKH KaK HayKd (JOPMHPYET y yJalIuxcs Mpe-
CTaBJICHUS O MaTeMaTHKe KaK YacTH O0IIeYEIIOBEYECKOM KYIbTYPHI.

3HAYUTEIIPHOS BHHUMAHHE B M3JIOKCHUH TCOPETHUYECKOTO MaTepHalia Kypca YACHsSeTCs ero
MOTHBAIINH, PACKPBITHIO CYTH OCHOBHBIX MOHSTHH, uaeil, MeTonoB. O0yueHue mocTpoeHo Ha 0ase
TEOPUHU PA3BHBAIONICTO OOYUYEHUS, UYTO JOCTUTACTCS OCOOCHHOCTSIMH H3JIOKEHHUS TEOPETUICCKOTO
MaTepuaia U yrnpakHeHUsSIMU Ha CpaBHEHHE, aHAIIM3, BbIIETICHUE TJIABHOTO, YCTAHOBJICHHUE CBS3CH,
Kiaccudukanuio, o0o0menne U cucremaru3anuio. Ocodo aKIEHTHUPYIOTCS COAEepKaTeIbHOE pac-
KpBITHE MAaTeMaTHYECKUX TMOHSATHH, TOIKOBAaHUE CYIHOCTH MATeMaTHYECKUX METOJOB M 00IacTu
WX TIPUMEHEHUS, JICMOHCTPAITUS BO3MOXHOCTEH IPUMEHEHUS TEOPETUICSCKUX 3HAHUHN TS PEIICHUS
pa3HOOOpa3HBIX 3a/1ay MPHUKJIAJHOTO XapaKTepa, HAlpUMep pPEelIeHHUs] TEKCTOBBIX M T'eoMeTpHuue-
CKHUX 3aJla4, ICHES)KHBIX U TPOIEHTHBIX PacYETOB, YMEHHUE TOJIB30BATHCS KOJMUECTBEHHOW WH(OP-
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Mallfel, MpeiCTaBIeHHON B pa3iMyHbIX (hopMax, yMeHHe uuTaTh rpaduku. Oco3HaHue OOIIEro,
CYIIIECTBEHHOTO SIBJISICTCSI OCHOBHOM 0a30M sl pelieHUs YIPaKHCHHM.

Jls peanu3aniu MPOrpaMMHOIO CO/IeP:KAHUS UCIOJIB3YIOTCS CJleIyIolue Moco0us

Y4eOHUKH

Anrebpa: 7 knacc: y4eOHUK 715 yJaluxcsi 001eo0pa3oBaTenbHbIX yupexaeHuit / A.l.
Mepsnsik, B. b. ITononckuii, M.C. fAxkup. - M.: Benrtana-I'pad, 2012. [DnexkrpoHHBIH pecypc|

Anrebpa: 8 knacc: y4eOHUK I ydanuxcs 00meo0pa3oBarenbHbIX yupexacamii / A.l.
Mepsnsik, B. b. ITonmonckuii, E. M. Pabunosuyu, M.C. fxup. - M.: Benrana-I"pad, 2013. [Dnek-
TPOHHBIN pecypc]

Anrebpa: 9 knacc: yueonuk / A.I'. Mep3msxk, B. b. [Tononckuit, M.C. Skup; nox pen. B.E.
[Momonbckoro. — 3-e u3., nopad. - M.: Benrana-I'pad, 2019.

I'eomerpust: 7-9 kimacchl: yueO. mansa oomeoopazoBat. opranu3anuii / [JI.C. ArtanacsH, B.O.
Bbyry3os, C. b. Kagomues u ap.]. - M.: IIpocsemenue, 2017. — 383 c. : ui.

MeTtoanueckue mocoous

Anrebpa: 7 kiacc: metonudeckoe nmocodue / E. B. bynko, A.I'. Mep3isik, B. b. ITonorckui,
M.C. Skup. - M.: Bentana-I'pad, 2018. [Dnexrponnsiii pecypc]|

Anrebpa: 8 kiacc: meronudeckoe nmocodue / E. B. bynko, A.I'. Mep3isik, B. b. ITomorckui,
M.C. Skup. - M.: Bentana-I'pad, 2016. [Dnexkrponnsiii pecypc]|

Anrebpa: 9 kiacc: merogudeckoe nocodue / E.B. bynko, A.I'. Mep3nsik, B.b. Tlononckwuii,
M.C. Skup. - 2-e uzn., crepeotun. - M.: Benrana-I'pad, 2018. [DnexkrponHsIii pecypc]

['eomeTpus. MeToaudeckue pekoMeHaanuu. 7 Kiacc. Y4ae0. mocobue s oomeodpa3oBar.
opranmzanuii / [JI.C. AranacsH, B.®. byry3os, FO.A. I'nma3zkoB u ap.]. - M.: [IpocBenienue, 2015.
[DnexkTpoHHBIH pecypc]

['eomeTpusa. Metonuyeckue pekoMeHauu. 8 kiacc: yued. mocobue ans obOmeoOpa3oBar.
opraam3anmii / [JI.C. AtanacsH, B.®. byry3os, F0.A. I'na3zkoB u ap.]. - M.: [Ipocsemienne, 2016.
[D5eKTpOHHBIH pecypc]

['eometpus. Meronudeckue pekoMeHanuu. 9 kinacc: yued. mocobue nis oOmeoOpas3oBar.
opranuzaimii / [JI.C. Aranacsan, B.®. byry3os, FO.A. I'ma3zkoB u ap.]. - M.: Ilpocsemienue, 2016.
[DnexTpoHHBI pecypc]

Paboune TeTpagu

JI.C. AtanacsH, B.®. byry3os, }0.A. I'mazkos, N.W. FOnuna I'eomerpust: PaGouas TeTpans.
7 kyacc: mocodbue g ydammxcsi o0uieo0pa3oBarenbHbIX yupexaeHui. - 17-e uzn. - M.: IIpocse-
menue, 2014.

JI.C. Aranacsn, B.®. Byry3os, FO.A. I'nazkoB, U.U. FOquna I'eometpust: PaGouast TeTpanp.
8 kiacc: mocoOue as ydamuxcsi o01eoopa3oBaTeNbHbIX yupexkaeHuil. - 16-e uza. - M.: IIpocse-
uienue, 2014. [OnexTpoHHBIN pecypc]

JI.C. AtanacsH, B.®. byry3os, }0.A. 'nazkos, N.W. FOnuna I'eomerpus: PaGouas TeTpans.
9 kmacc: mocobue s ydanuxcsi o0meo0pa3oBaTeNbHbIX yapexaeHui. - 14-e u3a. - M.: IIpocse-
menue, 2014. [DnexkTpoHHBIH pecypc]

JAuaakTudyeckue MaTepuaibl

Anrebpa: 7 knacc: TUAAKTUYECKHE MaTepHalibl: MOCOOHMe Ul ydalmxcsi obmeoOpa3oBa-
TenbHbIX oprannzanuii / A.I'. Mep3nsk, B.b. [lononckuit, E.M. Pabunosuy, M.C. fxup. - M.: Ben-
taHa-I'pad, 2018. [DnexTpoHHBIH pecypc]

Anrebpa: 8 kimacc: AMAAKTHYECKUE MaTepualbl: MmocoOue s ydammxcs oOrieoOpa3oBa-
TenbHBIX opranm3anuii / A.I'. Mep3msik, B.b. [Tononckuit, M.C. fAxup. - M.: Benrana-I'pag, 2015.
[DnexkTpoHHBIH pecypc]

Anrebpa: 9 knacc: TUAAKTUYECKHE MaTepHallbl: MOCOOHMe JUIs ydalmxcsi obieoOpa3oBa-
TenbHbIX opranuszanuii / A.I'. Mepznsk, B. b. Ilononckuii, E. M. Pabunosuu, M.C. fAxup. - M.:
Benrana-I'pad, 2017. [DnexkTpoHHBIH pecypc]



3uB B.I'. I'eometpus. unakTuueckue MaTepuainsl. 7 kiacc: yuaed. mocodue i obmeodpa-
3oBar. opranm3anuii / b. I'. 3uB, B. M. Metinep. - 22-¢ uza. - M.: [Ipocsemenue, 2016. [DnekTpoH-
HBIN pecypc]

3uB b.I'. ['eomerpus: nunakr. marepuansl: 8 k1. / b.I'. 3us, B. M. Meiinep. - M.: IIpocse-
uienue, 2016. [DnexkTpoHHbINH pecypc]

3uB B.I'. 'eomerpus: muaakt. matepuansl: 9 k. / b.I'. 3uB. - M.: [Ipocemenue, 2009.
[DnexkTpoHHBIH pecypc]

[Tpu opranuzamuu y4eOHOro mpolecca 0OECIeYUBACTCS TOCIEAOBATEIHBHOCTh HM3YYCHHUS
y4eOHOr0 MaTepHaia: HOBbIC 3HAHUS ONMUPAIOTCS HA HEIaBHO MPOWIEHHBIN MaTepuai; 00eCreueHo
[O3TAIHOE PACKPBITUE TEM C MOCIEAYIOLIEH peanu3anueit; 3aKperjieHUe B MPOLECCE MTPAKTUKYMOB,
JICTIOBBIX WTP, TPEHUHTOB, COOECEIOBaHM; OyIyT MCIOJIb30BaThCS YPOKHU-COPEBHOBAHUS, YPOKH-
KOHCYJIbTALIUU.

®dopMbI OpraHU3aK Y4eOHOTO Mpoliecca:

(dpoHTaNbHEIE;

TPYIIIOBBIE;
WHIUBUIyaJIbHO-TPYIITIOBEIE;
WHUBU]1yaJIbHbIE;

YYEHUYECKOE KOHCYJIbTUPOBAHUE.
B kauecTBe BUIOB KOHTPOJISL UCIIOIB3YHOTCSA:

- TEKYUIUH, IEPUOJNYECKUI, UTOTOBBIH,

- QJIMUHUACTPATUBHBIH.

Tekymuii KOHTPOJIb OCYLIECTBIIIETCS HA KAKIAOM 3aHATUUA. DopMamMu KOHTPOJIS SBISIOTCA
(pOHTABHBIN ONPOC, MTUCBMEHHBIN OMPOC, B TOM YHCJIE MATEMAaTHYECKUHN JTUKTAHT; HAOIIOJACHHE;
Oecena; CaMOKOHTPOJIb; B3aHMOKOHTPOJIb, B TOM YHCIIE peJICiHAsI POBEPKA.

[lepuonnueckuii KOHTPOJIb MPOBOAUTCS B KOHIE U3YUYE€HHS] OCHOBHBIX TEM U IIPOBOJUTCS B
(hopMe MUCHEMEHHBIX KOHTPOJBHBIX Pa0OT.

HToroBbIii KOHTPOJL MPOBOAMUTCS B KOHIE yU4€OHOTO rojia B opMe UTOTOBOM KOHTPOIBHOM
paboTHI.

AJIMUHHMCTPATUBHBIA KOHTPOJb MPOBOAUTCS AJIMUHHUCTpPALMEN IIKOJIBI B COOTBETCTBUU C
TJIAHOM Pa0OTHI TT0 KOHTPOJIIO U PYKOBOJICTBY YU€OHO-BOCTTUTATEIHHBIM IPOIIECCOM.

['omoBast mpoMexXyTOUHasi aTTeCTaIUsl MPOBOJUTCS MO OKOHYAHWU Y4eOHOTO roja c aTTe-
CTAIlMOHHBIMH HCTIBITAHUAMH B ()OpPME TECTUPOBAHUS.

OcHoBHBIMU (popMaMH KOHTPOJIS SBIISIOTCA TeMaTHYECKHEe KOHTPOJIbHBIE padoThl. [Ipeny-
CMOTPEHO MPOBEACHUE (COTTACHO aBTOPCKOMY TUTAHUPOBAHUIO) KOHTPOJBHBIX pabOT MO OCHOBHBIM
TEMaM.

Anrebpa, 7 kiacc

Ne k/p Tema KonnuecTtBo
1 JInHeitHoe ypaBHEHHE C OJTHOW MEPEMEHHOMN 1
2,3,4,5 | llenbie BolpaskeHUs 4
6 DYHKIHI 1
7 CuCTeMBbl TMHENHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU 1
8 [ToBTOpEHMe U cucTeMaTu3anus yueOHOro MaTepuana 1
Bcero 8
I'eomeTpus, 7 kiacc
Ne x/p Tema KonnuecTtso
1 HauanbsHble reomeTpryecKie CBEIEHUS 1
2 TpeyronbHUKH 1
3 [TapannensHbie psiMbIe 1
4,5 | CooTHOLIEHHS MKy CTOPOHAMHM U yIIIaMH TPEYroJbHUKA 2
Bceero 5




Anrebpa, 8 kiacc

Ne x/p Tema KonmuecTtso
1, 2, 3 | PanimoHanbHbIE BRIpAKEHUS 3
4 KBagparssle KopHU. J[€MCTBUTEIBHBIC YUCIIA 1
5,6 | KBagpaTHbie ypaBHCHHs 2
7 [ToBTOpeHue u cucremarn3alius y4eOHOro Marepuana 1
Bcero 7

I'eomerpus, 8 kiacc

Ne x/p Tema KonmaecTro
1 YeThlpexyroJbHUKU 1
2 ITnomane 1
3,4 | IlogoOHbIE TPEYTrOIBLHUKI 2
5 OKpY>XHOCTD 1
Bcero 5)

Anrebpa, 9 kitacc

No x/p Tema KosnmuecTBo
1 | HepaBencrna 1
2,3 | KBagparnunas ¢yHxius 2
4 DeMEeHTHI NPUKIIATHOW MAaTEMaTUKU 1
S) UucioBble N10CIIEI0BATENIBHOCTH 1
6 [ToBTOpEeHME U cucTemMaru3alys y4eOHOro MaTepuaa 1
Bcero 6

I'eomerpus, 9 kiace

No x/p Tema KosnmuecTBo
1 Meto KoopauHar 1
5 CooTHoIIeHNS MEX1y CTOPOHAMH U YrllaMu TpeyroyibHuka. Cramsp- 1

HOE IMPOU3BEICHUE BEKTOPOB

3 JlnmnHa OKpY)KHOCTH | TUIONIAlb KpyTra 1
4 JIBrokeHus 1
Bcero 4

IIpeodnanarwmue GpopMbl TEKYIEr0 KOHTPOJISI 3HAHUH M CNIOCO0O0B /1€l CTBHIA:
e  MHCHMEHHAs CaMOCTOsITeNbHas paboTa;

e TECT;

e (poHTaIBHBII ONpOC;

e MHCHMEHHBIN OMPOC, B TOM YHCIIE MATEMATUUECKUI JUKTAHT;

e HaOJNIONEHUE;

e Oecena;

e  CaMOKOHTpOJIb;

e  B3aMMOKOHTPOJb, B TOM YHUCJIE pelieiiHas MpoBepKa.

s TeKy1iero KOHTPOJIS UCHOJIb3YIOTCS TAaK)Ke MYJIbTUMEAUNHBIE CPECTBA.

HUcTounuku
(Bompock! s 6ecesi, MaTeMaTHYECKHUX JUKTAHTOB, TEKCThI MUCBMEHHBIX padoT)

7 xnacc
Anrebpa: 7 xnacc: meroguueckoe mocodue / E.B. byniko, A.I'. Mep3zisk, B.b. Ilononckuid,
M.C. Sxup. - M.: Benrtana-I'pad, 2018. [DnexTpoHHBIi pecypc]
Anrebpa: 7 Kjacc: AUIAKTHYECKUE MaTepUaIbl ;| TocoOue Il ydanmxcst ooeoopa3oBa-
TenbHBIX opranuzauuii / A.I'. Mep3msk, B.b. [Tononckuit, E. M. Pabunosuy, M.C. Sxup. - M.:
Benrtana-I"pad, 2018. [DnexkTpoHHBIH pecypc|



['eomerpus. Meronnueckue pekoMeHaauu. 7 kiaacc. Yuel. mocobue s o0Oiieodpa3oar.
opranuzanuii / [JI.C. Aranacsan, B.®. byry3os, FO.A. I'ma3kos u np.]. - M.: IIpocBemenue, 2015.
[DneKkTpoHHBIH pecypc]

3uB b. I'. 'eomeTrpus. lugaktuyeckue MaTepuaibl. 7 Kiaacc: yueb. mocodue mist odmeodpa-
3oBar. opraam3anuii / b. I'. 3uB, B. M. Meiinep. - 22-e uzn. - M.: IIpocsemenue, 2016. [3nekTpoH-
HBIN pecypc]

Mumienko T.M. I'eomerpust. Tematudeckue tectsl. 7 kinacc / T. M. Mumienko, A. JI. bawun-
KOB. - 2-¢ u31. - M.: IIpocBemenue, 2017. [DneKTpoHHBIH pecypc]

®apkos, A.B. Tectsl mo reomerpun: 7 kiace: k yueonuky JI.C. Atanacsna u np. «I'eomer-
pus. 7-9. ®I'OC» / A.B. ®apkos. - M.: UznarenscTBo «IKk3amen», 2015. [DnexTpoHHBIN pecypc|

NuTtepHeT-pecypcesl.

8 kiacc

Anrebpa: 8 kimacc: metonuueckoe rnmocooue / E. B. byniko, A.I'. Mepsnsik, B. b. [lononckuid,
M.C. Sxup. - M.: Benrana-I'pad, 2016. [DnexTpoHHBIi pecypc]

Anrebpa: 8 kiacc: IUIaKTUYECKHE MaTepualsl : mocolOue ajs ydamuxcsl o0ieo0pa3oBa-
TenbHBIX opranm3anyii / A.I'. Mep3msik, B. b. Ilononckwuii, M.C. Skup. - M.: Benrana-I'pad, 2015.
[DneKTpOHHBIHN pecypc]

['eomerpus. Metoanyeckie peKOMeHIAuu. 8 Kiacc: y4e0. mocobue ams obmeoOpa3oBar.
opranmzanuii / [JI.C. Artanacsn, B.®. byry3os, FO.A. I'naskoB u ap.]. - M.: IIpocsemienune, 2016.
[DnexkTpoHHBIH pecypc]

3uB b. I'. 'eometpus: nunakt. matepuansl: § ki. / b. I'. 3uB, B. M. Meiinep. - M.: [Ipocse-
mienue, 2016. [DnexkTpoHHbINH pecypc]|

Mumenko T.M., baunkoB A.Jl. 'eomerpus. 8 kinacc. TemaTtuueckue Tectol. - M.: IIpocBe-
mienue, 2008. [DnexkTpoHHbINH pecypc]

®apko, A.B. Tectsl o reomerpuu: 8 kiacc: k yueObuuky JI.C. Aranacsina u np. «['eomet-
pusi. 7-9». M.: Tlpocsemenne / A.B. ®@apkoB. - M.: U3natensctBo «OK3ameny, 2014. [DnexTpoH-
HBIN pecypc]

NuTepHeT-pecypcesl.

9 knace

Anrebpa: 9 knacc: meronunueckoe nocodue / E.B. bynko, A.I'. Mep3msxk, B.b. Ilononckui,
M.C. Skwup. - 2-e uzn., crepeotun. - M.: Bearana-I'pad, 2018. [DnekTpoHHEIH pecypc]

Anrebpa: 9 kiacc: TuAaKTHYECKHe MaTepHrallbl : TocoOue i yyamuxcs ooieoopa3oba-
TenbHbIX opranuzauuii / A.I'. Mepansk, B. b. [lononckuii, E. M. Pabunosuu, M.C. fxup. - M.:
Benrana-I'pad, 2017. [DnexTpoHHBIH pecypc]

['eomerpus. Meronnueckue pekoMeHaauu. 9 kinace: yued. mocobue i o0iieodpa3oar.
opranuzanuii / [JI.C. Atanacsan, B.®. byry3o0s, FO.A. 'naskos u ap.]. - M.: IIpocsemienue, 2016.
[D5eKTpOHHBIH pecypc]

3uB b.I'. 'eomeTpust: nunakt. marepuansl: 9 ki. / b. I'. 3uB. - M.: IIpocBemenue, 2009.
[DneKTpoHHBIH pecypc]

Mumenko, T.M. Temarudeckue TECTHI 110 TeOMETpHUH: yaeOHOe ocodue k yueonnkam JI.C.
AtanacsiHa u np. «I'eomerpus. 7-9 knaccei», A.B. Iloropenos «I'eomerpus. 7-9 xmaccei»: 9-i K./
T.M. Mumenko - M.: ACT: Actpens; Bnagumup, BKT, 2011. [OnexTponnslii pecypc]|

®apkos, A.B. Tectsl o reomerpun: 9 xinacc: k yueOnuky JI.C. Atanacana u np. «l'eomer-
pusi. 7-9» / A.B. ®@apkos. - M.: U3parensctBo «Ik3ameny, 2010. [DmekTpoHHEIH pecypc]

NHTepHeT-pecypcesl.

Konuuecmeo uacos,
omeooumoe Ha uzyuenue yueonoz2o npeomema «Mamemamuka» ¢ 7-9 Knaccax

[TpumepHBIi yueOHBIN TUTAaH OTBOJWT HAa M3ydeHHE MaTeMaTHKH (0a30BBIH ypoBeHb) B 7-9
Kjaccax 525 yacoB (5 yacoB B Henenmo, 35 yueOHbIX Henenb B ron). [lanHas pabodas mporpaMma
cornacHo yueOoHomy mmany MBOY «COII Nedy pa3zpaborana nHa 510 gacos (5 yacoB B Henednto, 34
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yueOHble Henenu B ron)._ M3 Hux: Ha uzyuenue anreOpsl Bcero 306 vaco (mo 102 yaca B TeueHue
Ka)KJI0OTO rofa 00y4ueHus1), Ha u3ydeHnn reometpur - 204 gaca (1o 68 4acoB B T€UeHHE KaXKI0TO Toja
oOyueHus).

2.J/Iluunocmmuvie, memanpeomemusle u nPeOMenHble
pe3ynbmamul 0C80EHUS YUAUWUMUCA NPeOMema

[TporpammMa no3BoJsieT JOOUBATHCS CIEAYIOIUX PE3YIbTATOB OCBOEHUSI OCHOBHOM 00pa3o-

BaTENIbHOW MPOTPaMMbI OCHOBHOTO 00111eT0 00pa3oBaHusl.
JInyHOCTHBIE pe3yJIbTaThI

1. Poccuiickas rpaxaaHckas UAEHTUYHOCTD (IaTpUOTHU3M, yBaxeHHe K OTedecTBy, K Mpo-
LUIOMY M HAacTOSLIEMY MHOTOHALMOHAIBHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M J0JTa
nepen PonuHol, maentudukanus cedst B KayecTBe rpaxaanuHa Poccum, cyObeKTHUBHas 3HAUM-
MOCTb HCIIOJIB30BAHUS PYCCKOTO SI3bIKA M A3BIKOB HapoJoB Poccuu, oco3HaHMe U OLIyLICHUE JUY-
HOCTHOM CONPUYACTHOCTH CyJb0€ poccuiickoro Hapona). Oco3HaHMe 3THUYECKON IPHUHAJJIEKHO-
CTH, 3HAHUE UCTOPUH, SA3bIKa, KYJIBTYPBI CBOETO HAPOJA, CBOETO Kpas, OCHOB KYJIbTYPHOI'O Haclle-
st HapoaoB Poccuu u yenoBeuecTBa (MAEHTUYHOCTh YEJIOBEKA C POCCUNMCKON MHOTOHAIIMOHANb-
HOM KyJIBTYpOH, COIPUYACTHOCTh UCTOPUHU HAPOJOB U rOCYAApPCTB, HAXOAUBIIMXCS Ha TEPPUTOPUU
coBpeMeHHOM Poccun); nHTepuopusanusi r'yMaHUCTUYECKUX, JEMOKPATUYECKUX U TPaJULIMOHHBIX
LIEHHOCTEH MHOTOHAI[MOHAJILHOTO poccHiickoro obmectBa. OCo3HaAHHOE, YBaKUTEIbHOE U 100po-
JKeJlaTeIbHOE OTHOILIEHUE K UCTOPUH, KYJIbTYPE, PEIUTUH, TPAJAULIUAM, S3bIKaM, LIEHHOCTSIM Hapo-
noB Poccun v Hapo0B Mupa.

2. 'OTOBHOCTb 1 CHIOCOOHOCTH 00YYAIOMIUXCA K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha OC-
HOBE MOTHMBALIMU K OOYyYEHHIO M MO3HAHHIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAaHHOMY BBIOOPY U
MOCTPOSHHIO JAIbHEHIIIEH WHAMBUIYAIBHON TpaeKTOpUM 0Opa3oBaHusi Ha 0a3e OPHEHTHPOBKH B
Mmupe npogeccuil U npodhecCUOHAIBHBIX NPEANOYTEHHH, ¢ YUeTOM YCTOMUMBBIX MO3HABAaTEIbHbBIX
HUHTEPECOB.

3. Pa3BuTOoe MOpajgbHOE CO3HAHME U KOMIIETEHTHOCTh B PELLICHMH MOPAJIbHBIX MPO0JieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, JOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O ITOBE/ICHNUS,
OCO3HAaHHOTO M OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHBIM IOCTYNKaM (CHOCOOHOCTh K HpaB-
CTBEHHOMY CaMOCOBEpILEHCTBOBAHUIO; BEPOTEPIUMOCTD, YBAXKUTEIBHOE OTHOILIEHHUE K PEJIUTHO3-
HBIM 4YyBCTBaM, B3IVIAJaM JIIOACH WIM UX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOPM MOpalH, HpaB-
CTBEHHBIX, TyXOBHBIX H/I€aJI0B, XpPAaHUMBIX B KYJIbTYPHBIX TpaJuLUsAX Hapo10B Poccrn, TOTOBHOCTh
Ha UX OCHOBE K CO3HATEIbHOMY CaMOOTPAaHUYEHHUIO B IIOCTYIIKaX, NOBEIEHNH, PACTOUNTEIBHOM T10-
TpeOUTEILCTBE; CPOPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBaX CBETCKOM 3THKH, KYJIbTYpHI Tpa-
JTUIMOHHBIX PEJIMTH, UX pOJI B Pa3BUTUHU KYJIbTYpbl U UcTopuu Poccuu u yenoBeyecTBa, B cTa-
HOBJICHHM TPa)/IaHCKOTO OOIIEecTBa W POCCHHMCKON TOCYlIapCTBEHHOCTH; NMOHUMaHME 3HA4YEHUs
HPaBCTBEHHOCTH, BEPBl M PEJIUTMM B JKU3HU 4YeJoBeKa, ceMbH U obmiectBa). ChopmMrpoBaHHOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K YUEHHIO; YBAKUTEIBHOIO OTHOLIEHMSI K TPYY, HAJIMYHUE OIBITA yda-
CTHS B COLIMAJILHO 3HAaYUMOM Tpyzae. Oco3HaHHe 3HAYEHUSI CEMbU B JKU3HM YeJIOBEKa M 0OIEeCTBa,
MPUHATHE LEHHOCTH CEMEMHOM XKU3HH, YBAXUTEIbHOE U 3a00TIMBOE OTHOIIEHUE K WIEHaM CBOEH
CEMbH.

4. ChopMHpOBaHHOCTH LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU U OOLIECTBEHHOW MPAKTHUKH, YUUTHIBAIOLIETO COIMAIbHOE, KYJIbTYypHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBAXKUTEIBHOE U JOOPOKEIATEILHOE OTHOIIEHUE K JPYrOMY Y€JI0BEKY, €ro
MHEHHIO, MUPOBO33PEHHUIO, KYIIBTYpE, SI3bIKY, BEpe, IPakJaHCKON MO3UIMU. ['0TOBHOCTD U CIIOCO0-
HOCTb BECTHU JMAJIOT C JPYTMMHU JIOAbMH U JOCTUTAaTh B HEM B3aUMOINOHUMaHUA (MAEHTU(UKALINS
ce0s1 Kak MOJTHOIIPABHOTO CyOBbEeKTa OOLIECHHS, TOTOBHOCTh K KOHCTPYHUPOBAHHIO 00pa3a mapTHepa
0 IMajory, TOTOBHOCTh K KOHCTPYMPOBAHUIO 00pa3a TOMYCTUMBIX CIIOCOO0B JHaliora, TOTOBHOCTh
K KOHCTPYMPOBAHHUIO MpOIECcCca JUAIOra KaK KOHBEHLIMOHMPOBAHUS MHTEPECOB, MPOLENYp, TOTOB-
HOCTB ¥ CIIOCOOHOCTH K BEJICHUIO ITEPETOBOPOB).

6. OCBOEHHOCTb COLIMAJIBHBIX HOPM, ITPABUJI MOBEACHUS, poJiel U (OPM COLMATIBHON KU3HU

B Ipynmnax M cooOIiecTBax. YdacTue B HIKOJIBHOM CAaMOYIPAaBICHUH U OOLIECTBEHHOW KHU3HU B
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Ipezeaax BO3PACTHBIX KOMIIETEHIUI C YYETOM PETMOHAJIBHBIX, 3THOKYJIBTYPHBIX, COLMAIBHBIX U
AKOHOMHUYECKHUX 0COOEHHOCTEH ((hopMHUpPOBaHNE TOTOBHOCTH K YYACTHIO B MPOIECCE YIOPSTOUCHHS
COLIMAJIBHBIX CBSI3€H M OTHOLICHHM, B KOTOPBIE BKIIOYEHBI U KOTOPbIE (POPMHUPYIOT CaMH ydalluecs;
BKJIFOUEHHOCTh B HEIIOCPEACTBEHHOE IPAXAAHCKOE Y4aCTHE, TOTOBHOCTh Y4aCTBOBAThH B )KU3HEACH-
TEJILHOCTH TIOJPOCTKOBOTO OOIIECTBEHHOTO 00BEINHEHHS, TPOAYKTUBHO B3aMMOICHCTBYIOLIETO C
COLMAJILHOW Cpefoll M COLMAIbHBIMU MHCTUTYTaMH; MICHTU(UKALUA cedsl B KauecTBe CyOBbeKTa
COILIMANIBHBIX TPe00pa30BaHMi, OCBOCHUE KOMIIETEHTHOCTEH B c(epe OpraHu3aTOPCKOM e TebHO-
CTH; MHTEPUOPU3aLUs LEHHOCTEN CO3UAATEIBbHOIO OTHOLIEHUS K OKPYXKaOLIEH NEHCTBUTEIBHOCTH,
LIEHHOCTE! COLMAIBHOIO TBOPYECTBA, LICHHOCTH INPOMYKTHBHOM OpraHU3alMd COBMECTHOW JeEs-
TEJIbHOCTH, CAMOPEAIU3aLUN B IPYIIE U OPraHU3aluH, LICHHOCTH «APYTrOro» Kak paBHOIPABHOTO
naptHepa, GOpMHPOBAHNE KOMIIETEHIIMNA aHAN3a, IPOSKTHPOBAHNUS, OPTaHU3AIMU JIESITEIHHOCTH,
pediiekcun U3MEHEHUH, clioco00B B3aUMOBBITOIHOTO COTPYJHHUYECTBA, CIOCOOOB peain3aluu coo-
CTBEHHOTI'O JIMJIEPCKOT0 MOTEHIHAIIA).

7. ChopMUPOBAaHHOCTb LIEHHOCTH 3[JOPOBOr0 U 0€30IacHOro oOpasza JKU3HU; UHTEpPUOpHU3a-
1S TIPABUJI WHAWBUYAIBHOTO U KOJUIEKTHBHOTO O€301MacHOTO IOBEICHUS B UPE3BBIYAMHBIX CHUTY-
alusaX, yrpoXKarolMX *KU3HU U 310POBBIO JIIOJEH, TPaBUJI TOBEACHUS HAa TPAHCIIOPTE U HA JJOPOTax.

8. Pa3BHUTOCTh ACTETHUECKOTO CO3HAHMS Yepe3 OCBOCHHE XYA0KECTBEHHOTO HacIleaus
HaponoB Poccun u Mupa, TBOpUECKOM NEATEIBHOCTH ICTETHYECKOro Xapakrepa (CrocoOHOCTh IO-
HUMAaTh XYJI0)KECTBEHHBIE IPOU3BEACHMS, OTPAXKAIOIIKE Ppa3HbIE 3THOKYJIbTYPHbIE TpaJWLIUU;
Cc(OPMHPOBAHHOCTh OCHOB XYJI0’KECTBEHHOM KyJIbTYypbl 00Yy4arolMXcs Kak 4acTH MX OOImed ay-
XOBHOW KYJIBTYPBI, KaK 0CO00T0 CII0c00a MO3HAHUS )KU3HH U CPENICTBA OPTaHU3AIMH OOIIECHHS; 3C-
TETHYECKOE, SMOLIMOHAIBHO-IIECHHOCTHOE BHJIEHHE OKPYXKAIOIEro MHUPA; CIIOCOOHOCTh K 3MOIHMO-
HaJIbHO-IIEHHOCTHOMY OCBOCHHMIO MMpA, CaMOBBIPR)KEHHUIO U OPUEHTALMU B XYJ0KECTBEHHOM U
HPaBCTBEHHOM IIPOCTPAHCTBE KYJbTYPBI; YBAXKEHUE K UCTOPUU KYIbTYpbl cBoero OredecTsBa, BbI-
pPaKEHHON B TOM 4HCJE B OHUMAHUHM KPACOThl YEJOBEKA; NOTPEOHOCTh B OOILEHUU C XYyIO0XKeE-
CTBEHHBIMU IPOU3BEACHUSAMH, C(HOPMUPOBAHHOCTh AKTUBHOTO OTHOLICHUS K TPAAULIUAM XYI0XKe-
CTBEHHOMW KYJIBTYpPbI KaK CMBICIIOBOM, 3CTETUYECKOM U TMUHOCTHO-3HAYMMON LIEHHOCTH ).

9. ChopMupOBaHHOCTH OCHOB JKOJIOTUYECKOI KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHO-
MYy YPOBHIO SKOJIOTMUECKOTO MBIIUIEHHS], HAJIMYUE OMBITa SKOJIOTMYECKH OPUEHTHPOBAHHOU pe-
(JIeKCHBHO-OIICHOYHOW M NMPaKTHUUYECKOW JEATENIbHOCTU B XKM3HEHHBIX CUTYyalUsiX (TOTOBHOCTh K
WCCIIEIOBAaHUIO MPHUPOABI, K 3aHATHSAM CEJIbCKOXO3SHCTBEHHBIM TPYIAOM, K XYIOKECTBEHHO-
ICTETUYECKOMY OTPAXKEHHIO MPUPOJBL, K 3aHATHAM TypU3MOM, B TOM YHCJIE 3KOTYPHU3MOM, K OCY-
LIECTBJICHUIO TPUPOJIOOXPAHHOMN AESITEIBHOCTH).

B BocnuTanuu yyamuxcs moApOCTKOBOTO BO3pacTa (ypogers 0CHOBHO20 obujeco 0bpazosa-
HUs1) TIEJIEBBIM IPUOPHUTETOM SIBIISICTCS CO3JIAaHKUE OJIArONPHUATHBIX YCIOBUI ISl pa3BUTHS COLUAIb-
HO 3HAQYMMBIX OTHOIIEHUH NIKOJIBHUKOB, U, IPEX/IE BCETO, [ICHHOCTHBIX OTHOLLIEHUI:

- K CEMb€ KaK IJIaBHOW OMOpE B KU3HU YEJIOBEKa U MICTOYHUKY €0 CUaCThS;

- K TpyAy KaK OCHOBHOMY CIIOCOOY JOCTM)KEHUS KU3HEHHOTO OJIaronoiy4yusi 4eaoBeka, 3a-
JIOTY €ro YCIELIHOro NMpOo(ecCHOHAIBHOIO CaMOONPEEIICHNS U OLIYIIEHUS YBEPEHHOCTH B 3aB-
TPAILLHEM JIHE;

- K CBOEMY OTEUeCTBY, cBOed Majoil u Oombiiol PoauHe kak MecTy, B KOTOPOM 4€IOBEK
BBIPOC U TIO3HAJI IIEPBBIE PAJIOCTH U HEYAAUU, KOTOpas 3aBellaHa eMy IIpeKaMu U KOTOPYIO HY>KHO
obeperarsb;

- K IpUPOJIE KaK UCTOYHMKY KU3HU Ha 3eMJIe, OCHOBE CaMOT0 €€ CYILECTBOBAaHUS, HyX/1a-
IOLLEICS B 3aIIMTE U TIOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

- K MUPY KaK IJIaBHOMY IPUHIUITY YEJIOBEUECKOT0 OOILISKUTHS, YCIOBUIO KPEMKOU APYKOBbI,
HaJa)KMBaHUS OTHOIICHUH C KOJUleraMu mo paboTe B OyaylleM U cOo3AaHMsI OJIaronpusiTHOTO MUK-
poKJIMMaTa B CBOei COOCTBEHHOH CEMbE;

- K 3HaHUSIM KaK HHTEIIEKTYATbHOMY pecypcy, oOecneunBaromemMy Oyayiiee YeIoBeKa, Kak
pe3yabTaTy KpOIOTIMBOrO, HO YBIEKATEILHOIO y4eOHOTO TPYAa;

- K KyJIbTYpe KaK JyXOBHOMY OOraTcTBY OOIIECTBA U Ba)KHOMY YCIIOBHUIO OIIYILIEHUS YeI0-
BEKOM IIOJIHOTBI NPOKMBAEMOM KM3HHM, KOTOPOE AAIOT €My UYTEHHE, MYy3bIKa, UCKYCCTBO, TE€aTp,
TBOPYECKOE CAMOBBIPAXKCHHUE;



- K 3JI0POBBIO KaK 3aJIOTy JOJTON U aKTUBHOW KU3HU YEJIOBEKA, €r0 XOPOIIEro HaCTPOCHHUS
Y ONTUMHCTHYHOTO B3TJIsI1a HA MUD;

- K OKPY’KaIOIIUM JIFOJIIM Kak 0e3yCIOBHON M aOCOIOTHOW IICHHOCTH, KaK PaBHOIPABHBIM
COITMAIILHBIM MapTHEPaM, ¢ KOTOPBIMH HEOOXOJUMO BBICTPAMBATh JOOPOKEIATEIbHBIC U B3aUMO-
MOJIICP>KUBAIOIINE OTHOUICHHUS, JAIOIIME YEeJIOBEKY pajiocTh OOIIEHHS M MO3BOJSIOIIME H30erath
YyBCTBA OJIMHOYECTBA;

- K caMHIM cebe Kak X03s5ieBaM CBOEH CyAbObI, CAaMOOTIPEIEISIOIUMCS U CAaMOPEaTU3YI0-
IIMMCS JINYHOCTSIM, OTBEYAIOIINM 32 CBOE€ COOCTBEHHOE OyyIiee.

MertanpeameTrHble pe3yJibTaThl

MertarnpenMeTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOIIMMUCS MEXIPEIMETHBIC
MOHATHS U YHUBEpCaJIbHbIE Y4eOHbIE NeHCTBUS (pEeryasiTUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATHB-
HBIC).

Me:xknpeamMeTHble NOHATHSA

YcnoBueMm HopMUPOBaHHS MEXKIPEIMETHBIX MOHATUH, TaKUX, KaKk CUCTeMa, (aKT, 3aKOHO-
MEPHOCTh, (PEHOMEH, aHAIM3, CUHTE3 SIBISETCS OBJIaJIEHUE OOYYaroIIMMHCS OCHOBAMHU UYHTATEINb-
CKOW KOMITETEHIINH, TPHOOPETEHNE HABBIKOB Pa0OTHI ¢ HH(OpMAIIHEH, y9acTHe B IIPOCKTHOM Aesi-
TenbHOCTU. byner nponomkena padora mo GopMUpOBaHUIO U PA3BUTHIO OCHOB YHTATEIHCKOM KOM-
nereHu. OOyyaroluecs: OBIaCI0T YTEHUEM KaK CPEJCTBOM OCYILECTBIEHHS CBOMX JalbHEUIINX
IJIAHOB: MPOAOJDKEHUs 00pa30BaHUs U caMOOOPa30BaHMsI, OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aK-
TyaJIbHOTO U MEPCHEKTUBHOIO Kpyra 4Te€Hus, B TOM YMCJI€ JOCYTOBOIO, IOATOTOBKH K TPYAOBOM U
COLIMAJILHOW NIESATENBHOCTH. Y BBITYCKHUKOB OyAeT copMUpOBaHA MOTPEOHOCTh B CHCTEMaTHYe-
CKOM YTE€HHUHU KaK CPEJICTBE MTO3HAHUS MUpa U ce0s B ’TOM MHUpPE, FaPMOHU3ALUN OTHOLLIEHUH Yeso-
BeKa U 00IIeCTBa, CO3JaHNH 00pa3a «oTpeOHOro OyayIIeroy.

[Ipy uM3yyeHUM MaTeMaTUKU OOYYarOIIMECs YCOBEPIICHCTBYIOT NPHOOPETEHHBIE HABBIKU
paboTel ¢ uHbopManueit U monoaHAT ux. OHU CMOTYT padOTaTh ¢ TEKCTaMH, IPeoOpPa3OBLIBATH U
MHTEPIPETHPOBATH COJAEPKAILYIOCS B HUX HHPOPMAIUIO, B TOM YHCIIE:

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, aHAJIM3UPOBaTh, 0000IIAaTh U HHTEPIPETUPOBATH UH-
(dhopmariuio, CoepKaIIyrocs B TOTOBBIX HHPOPMAIIMOHHBIX 00BEKTaX;

* BBIACIATH TJIaBHYIO U W30BITOYHYIO MH(OPMAIMIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHUE
BBIIEJICHHBIX (PAKTOB, MBICJIEH; MPEACTABIATh, HHPOPMAIUIO B CXKAaTOM clioBecHOU (hopme (B BuIe
IUTaHA WM TE€3MCOB) U B HAIJISAAHO-CUMBOJIMYECKON Gopme (B BHJE TaOIuUI, rpaUIecKux cXem U
Juarpamm, KapT HOHATUN - KOHLIETITYaJIbHBIX AMarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aTIOJTHSATH U JIOTIONHSTH TaOJUIIbI, CXEMBbI, THAarPAMMBI, TEKCTHI.

OOyuaromuecst TpUOOPETYT OMBIT MPOSKTHON JEATEILHOCTH Kak 0co00i (popmbl yueOHOI
paboThI, cIIOCOOCTBYIONIEH BOCIIUTAHUIO CAMOCTOATEIbHOCTH, HHULIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIICHUIO MOTHUBaMU U 3(P(PEKTUBHOCTH Yy4yeOHOH JEATENbHOCTH; B XOJ€ pealln3aluu
UCXO/JHOTO 3aMblciia Ha IPAKTHUYECKOM YpPOBHE OBJIAJCIOT yMEHHEM BBIOMpPATh aJeKBaTHbIE
CTOAIIEH 3a/1aye CpeCTBa, IPUHUMATh PELICHHS, B TOM YUCIIE U B CUTYaIUsX HEONpPEAEICHHOCTH.
OHM nostyyaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTb K pa3paboTKe HECKOJIIBKUX BapUaHTOB PELICHUH,
K ITOMCKY HECTaHJAAPTHBIX PELICHH, TOUCKY U OCYILECTBICHHUIO HanboJiee MPUEMIIEMOTO PEIICHUSI.

B coorBerctBun ®I'OC OOO BBIIENAIOTCA TPU TPYMIBl YHUBEPCAIbHBIX y4eOHBIX Aeii-
CTBUI: pEryIsTUBHBIC, IO3HABATENIbHbIE, KOMMYHHUKATHBHBIE.

Perynstusueie YY ]|

1. VYwmeHue camoCTOSATETHHO ONPEACHATH e 00Y4YeHHS, CTaBUTh U (POPMYJIUPOBATH HO-
BbIE 33j]aul B yueOe M MM03HaBaTEIbHOM NESATEIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOEH IO-
3HABATEIBHOM AeaTeNbHOCTH. OOYyUYarOmUNiCS CMOKET:

e AHAIM3MPOBATH CYILECTBYIOIINE U TNIAHUPOBATh OyAyIire o0pa3oBaTeNbHbIE Pe3yIbTaThl;

e WICHTH(PUIIMPOBATH COOCTBEHHBIE TTPOOIEMBI U OTIPEIETISATh TJIABHYIO MPOOJIEMY;

e BBJIBUTaTh BEPCUU peIICHUs: MpoOieMbl, (OpMYIHPOBATH TUIIOTE3bI, PEIBOCXUILATH KO-
HEYHBIN pe3ysbpTaT;

e CTaBUTH 1IeJb JICATEILHOCTH Ha OCHOBE OIPEJIeIEHHON MPOOIEMbI U CYLIECTBYIOIIUX BO3-
MOYKHOCTEH;



e hopmynupoBaTh ydeOHbIC 3a/1a4l KaK IIard JOCTHXKEHHS TIOCTABICHHOMN e JesITeIbHO-
CTH;

e 000CHOBBIBATH II€JICBBIE OPHUEHTUPHI U MPUOPUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATEIHHOCTD I11aroB.

2. YMeHHe caMOCTOATENIbHO TUIAHUPOBATh IYTH JOCTHKEHHS LIEJIeH, B TOM YHCIIE albTep-
HaTHBHBIC, OCO3HAHHO BHIOMpaTh Haubosee 3P(HEeKTUBHBIC CITOCOOBI PEIICHHs YUeOHBIX U MTO3HaBa-
TeNbHBIX 3a/1a4. OOyUYaIONIUIICS CMOXKET:

e OIIPENIENATh HEOOXOAUMBIE AeHCTBHE(S1) B COOTBETCTBUU C Y4eOHOM U mO3HaBaTeNbHOI 3a-
Jaueil ¥ COCTaBIIATH AITOPUTM UX BBIITOJHEHHS,

e O0OCHOBBIBaTh M OCYIIECTBJIATH BBIOOp HamOosiee 3(DPEKTUBHBIX CIOCOOOB PEIICHHS
y4eOHBIX M MMO3HABATEIbHBIX 3371ay;

e OIIPENIEIATH/HAXOAUTh, B TOM YHCIIE U3 MPEAJOKEHHBIX BapUAHTOB, YCIOBUS ISl BBIOJ-
HEHMsI yueOHOH U O3HABATEILHOM 3a/1a4H;

e BHICTPAUBATh KU3HEHHBIE IJIaHBI HA KPATKOCPOUHOE Oyayliee (3asBIsAThH 1IeJIeBble OpUEH-
TUPBI, CTAaBUTh a/ICKBATHBIC UM 33J]a4d U MpeIarath IeHCTBHS, YKa3bIBass © 0OOCHOBBIBASI JIOTHYE-
CKYIO TIOCJIeI0BATEIbHOCTh I11aroB);

e BEIOMpATh W3 MPEUIOKEHHBIX BAapUAHTOB U CaMOCTOSTEIBHO MCKATh CPEICTBA/PECYpPCHI
JUIS peIlieHus 3aJa4ul/ TOCTHXKEHUS 11eIIH;

* COCTaBJIATH IUIAH PEHICHUs MPOOJieMbl (BBITOJHEHHS MPOEKTa, MPOBEACHUS HCCIEI0Ba-
HUSA);

e OTIPEACTIATH MOTEHIMATBHBIC 3aTPYIHECHUS TIPU PEIICHUH Y4eOHOM M MO3HAaBaTENbHOU 3a-
Jla4d ¥ HaXOJUTb CPEJICTBA AJISl UX YCTPAHEHHS;

e OTIMCHIBATh CBOW OIBIT, OOPMIISISL €T0 IS Tepelavud APYTHM JIIOJSIM B BHJIE TEXHOJIOTHH
pelIeHrs MPaKTUUYECKHX 3a1a4 OMPEeIEHHOr0 Kiacca;

e IJTAHUPOBATh U KOPPEKTHPOBATH CBOIO MHAWBHUIYATBHYIO 00pa30BaTEIbHYIO TPASKTOPHIO.

3. YMeHHe COOTHOCUTH CBOMW JICHCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOCH JIEATEIBHOCTH B IMPOIECCE NOCTHIKECHUS PEe3ysbTaTa, ONpelelsiTh CrocoObl Aeii-
CTBUI B paMKax MpeaoKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATH CBOM JEHCTBHUS B COOT-
BETCTBUU C U3MEHsIoIeics cuTyanneid. O0yJaromuiicss CMOXKET:

e OTIPE/IETIATH COBMECTHO C MEAAaroroM U CBEPCTHUKAMH KPUTEPHHU MJIAHUPYEMBIX PE3ylbTa-
TOB U KPUTEPUU OIICHKU CBOEH yueOHOU eITebHOCTH;

e CCTEMATU3UPOBATH (B TOM YHCIIE BEIOUPATh MPUOPUTETHBIC) KPUTEPUH TIIAHUPYEMBIX pe-
3yJIbTATOB M OIIEHKH CBOEH JESTEIHLHOCTH;

e OTOMpPATh UHCTPYMEHTHI JJISi OLIEHUBAHMSI CBOEH J1E€ATENbHOCTH, OCYIIECTBIATh CAMOKOH-
TPOJIb CBOEH JESATENILHOCTH B paMKax MPeJIOKEHHBIX YCIOBUM U TpeOoBaHUIA;

e OIICHHUBATh CBOIO JEATEIBHOCTb, apryMEHTHPYs NPUUUHBI JOCTHXKEHHSI MJIM OTCYTCTBHS
TUTAHUPYEMOTO pe3yIIbTaTa;

e HAXOJMUTh JOCTATOUYHbIE CPEACTBA JUIsSl BBITOJHEHHs y4eOHBIX JeMCTBUI B U3MEHSIOIIEHCS
CUTYallly W/WIU TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yiIbTaTa;

e paboTasi O CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYILYIO JIESTEIbHOCTh Ha OCHOBE
aHamM3a W3MEHEHHWH CHUTYallMM IS TIOJMYYEHHUS 3allIaHWPOBAaHHBIX XapaKTEPUCTHUK MPOAYK-
Ta/pe3ynbTara;

e YCTAHABJIMBAThH CBS3b MEKAY MOJYYCHHBIMH XapaKTEPUCTUKAMHU MPOAYKTa M XapaKTepH-
CTMKaMH Tpoliecca ACATEIbHOCTH U MO 3aBEPLICHUU JIEATEIbHOCTH IpeylaraTb M3MEHEHNE Xapak-
TEPUCTHK TIPOIIecca IS MOTYyYSHUS yIyUIIEHHBIX XapaKTEPUCTHK MPOTYKTa;

e CBEPSITH CBOM JICWCTBUS C LIENbIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSI-
TEJBHO.

4. VYMeHHE OLIEHUBATh MPABUIBHOCTH BBIMOJIHEHUS Y4eOHON 3a7a4yd, COOCTBEHHBIE BO3-
MOKHOCTH ee pemeHusi. OOydaronuics CMOXKeT:

e OTIPEACTATh KPUTEPUH MTPABUIBHOCTH (KOPPEKTHOCTH) BBHITIOJIHEHUS yUeOHOU 3a1auH;

e AaHAIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApUS IS
BBINOJIHEHUS YUeOHOH 3a/1auu;

e CBOOOJTHO TIOJIb30BAThHCS BHIPA0OOTAaHHBIMH KPUTEPUSMHU OIICHKU U CAMOOLIEHKH, UCX OIS U3
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[[ETH U UMEIOLIUXCS CPENICTB, pa3inyasi pe3yJbTaT U CIIOCOObI IeHCTBUI;

e OILIEHUBATH MPOJIYKT CBOEH AESITETHbHOCTU IO 3a/laHHBIM W/WJIA CAMOCTOSATEIBHO OIpese-
JICHHBIM KPUTEPUSIM B COOTBETCTBHUU C IEIBIO JEATSILHOCTH;

e 000OCHOBBIBATh JOCTHKUMOCTH IEJIM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OILEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

e pUKCUPOBATH U AHATTU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5. Bnanenmwe ocHOBaMM CaAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PELICHUN U OCYIIeCTBIIe-
HUS OCO3HAHHOT'O BHIOOpA B y4eOHOH M mo3HaBaTeabHON. OO0yJaronuics CMOXKET:

e HAOJIOJIATh U AHATM3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO IESATEILHOCTh U
NeSITeNIbHOCTD IPYTUX 00y4YaroUuInXcs B MPOLIECCE B3aUMOIPOBEPKHU;

e COOTHOCUTH pEajibHbIC U IIAHHPYEMbIE PEe3yJIbTaThl MHIAMBHIYaTbHON 00pa30BaTEIbHOM
JEeSITeIbHOCTH U JeNIaTh BHIBObI;

e IPUHUMATH PEIICHUE B yUSOHOU CUTYaIlMU U HECTH 32 HETO OTBETCTBEHHOCTH;

e CAaMOCTOSITEILHO ONpPEAeNATh IPUYUHBI CBOETO YCIIEXa MM HEyclexa U HaXOJUTh CIIOCO-
OBl BBIXOJIa U3 CUTYaIlUN HEYCIIeXa,

e PETPOCIIEKTUBHO OINpPEAETATh, KaKhe JCUCTBUA MO PELICHUI0 Y4eOHOM 3aauu Wi mapa-
METPBI 3THUX JCUCTBUN NIPUBEIU K TOJYYSCHUIO UMEIOIIECTOCS MPOIYKTa y4eOHOU JACSITEILHOCTH;

e ICMOHCTPUPOBATH MPHUEMBI PETYISALUUN MCUXO(DU3UOIOTHUYECKUX/ SMOIIMOHAIBHBIX COCTO-
STHAM JUT JOCTHXKCHHS AP (eKTa ycroKkoeHus (YyCTpaHEeHUsI SMOIMOHATLHOW HANIPSDKEHHOCTH ), 3(¢-
(dekTa BoccTaHOBIEHUS (OCNabeHusl MPOSIBICHUN yTOMIIeHHS), 3 dexTa akTuBH3aIMK (MOBBIIIE-
HUS TICUXO(U3HOIOTHYECKON PEaKTUBHOCTH).

ITo3naBaTteabnbie YY /|

6. VYMmeHue ompenessTh MOHATHSA, CO31aBaTh 0000IIEHNUS, yCTAaHABIUBATh aHAJIOTHH, KJIac-
cuUIUPOBATH, CAMOCTOSTENILHO BEIOUPATh OCHOBAHUS U KPUTEPUU JIJIS KJIacCU(PUKAIIUHU, yCTaHAB-
JUBaTh MPUYUHHO-CIICACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PAcCyKICHHE, YMO3aKIoYeHue (1MH-
ITYKTUBHOE, IeTyKTUBHOE, IO aHAJIOTHH) U JAeNaTh BBIBOABL. OOydatomuics CMOXKET:

e IOIOMPATh CIIOBA, CONOJYUHEHHBIE KIFOYEBOMY CJIOBY, OIPEICISAIONINE €r0 MPU3HAKH H
CBOMCTBA;

e BEICTPAMBATh JIOTHYECKYIO IIEMIOYKY, COCTOSIIYIO M3 KIIFOYEBOTO CJIOBA M COMOTYMHEHHBIX
€My CJIOB;

e BBIJICJIATH OOIIMI MPHU3HAK JABYX WJIM HECKOJBKUX MPEAMETOB WM SIBJICHUU U OOBSCHSATH
UX CXOJICTBO;

e O0BEIUHATE MPEAMETHI U SBJICHUS B TPYIIIBI IO OTMPE/ICIICHHBIM MTPU3HAKAaM, CPAaBHUBATh,
KJaccuuuupoBaTh U 00001aTh (PAKTHI U SABICHUS;

e BBIJICIIATH SIBJICHUE U3 OOIIETO Psijia IPYTHUX SBJICHHIA,

e OMIPENIEIATh OOCTOATEIBCTBA, KOTOPHIE MPEIIIECTBOBATN BO3HUKHOBEHHUIO CBSI3U MEXKIY
SIBJICHUSIMU, U3 dTUX OOCTOSITENIBCTB BBIACIATH OMPEICIISIONINEe, CIOCOOHBIE OBITh MPUYNHON JaH-
HOTO SIBJICHUS, BBISIBIISITh IPUYMHBI U CJIEICTBUS SBICHUM;

e CTPOUTH PACCYKJICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM M OT YaCTHBIX
SIBIIGHUH K OOILIM 3aKOHOMEPHOCTSIM;

e CTPOUTBH PACCYXJICHHE HAa OCHOBE CPAaBHEHUS INMPEJAMETOB W SBIICHUH, BBIICIAS TIPH 3TOM
o011re NpU3HaKY;

e M3JIaTaTh MOJYYSHHYIO HHPOPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoil 3a1auu;

e CAMOCTOSITEIHPHO YKa3bIBaTh HA HH(POPMAIIHIO, HYKJAIOIIYIOCS B IPOBEPKE, Mpeanarath u
MIPUMEHSTH CIIOCOO MPOBEPKH TI0CTOBEPHOCTU UH(POPMAIUY;

e BepOaIn30BaTh YMOIIMOHAIILHOE BIIEUYATICHHE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSICHITD SIBJICHHS, MPOIIECCHI, CBSI3W W OTHOIICHWUS, BBISBIIIEMBIC B XOJI¢ TTO3HABATEIIh-
HOM W HCCNEN0BATENbCKOW AESITENbHOCTH (MPUBOAUTH OOBSICHEHHE C M3MEHEHHEM (HOPMBI Mpe-
CTaBJICHUS; OOBSICHATD, ACTATM3UPYS WIH 0000111asT; OOBSICHATH C 3aIaHHON TOUKH 3PCHHS);

e BBISIBIISITH M HA3bIBATh MPUYHMHBI COOBITHS, SIBJICHUS, B TOM YUCIIE BO3MOXKHEIE / Hanboee
BEPOSTHBIC MPUIMHBI, BO3MOKHBIC ITOCIICJICTBUS 33JaHHOW MPHYUHBI, CAMOCTOSTEIIBHO OCYIIECTB-
TS IPUYUHHO-CIIEICTBEHHBIN aHAIN3;

e IeNIaTh BBIBOJI Ha OCHOBE KPUTHMYECKOTO aHAIM3a Pa3HbIX TOYEK 3PEHHs, MOJITBEPKIATh
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BBIBOJ] COOCTBEHHOM apryMEHTAIMeN WIM CAaMOCTOSTENILHO MOMyYCHHBIMU JAHHBIMU.

7. YMeHue co3liaBaTh, IPUMEHITHh U MPeoOpa30oBhIBATh 3HAKU U CHUMBOJIBI, MOJIETH U CXe€-
MBI JJIs1 peHIeHUs] Y4eOHBIX U TO3HABATENbHBIX 3a/1a4. OOyUalomumicss CMOXKET:

e 0003HaUaTh CUMBOJIOM U 3HAaKOM IIPEIMET U/UIU SBJICHHUE;

e OTIPE/CTIATH JIOTHYECKUE CBSA3M MEXAY NpeAMETaMU W/WIN SBICHUAMH, 0003HA4YaTh JaH-
HbI€ JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

e CO3/1aBaTh aOCTPAKTHBINA WIIM peAIbHBIA 00pa3 MpeaMeTa U/1i sBICHUS;

e CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBHUH 3a7aud U/WIIH CIIOCO0a €€ peleHus;

e cO3/1aBaTh BepOalbHbIE, BEUICCTBEHHBIC U WH(POPMALIMOHHBIE MOJAETH C BBIJCICHHEM CY-
IIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA JIJIsl ONpeAeTICHUS ClI0c00a pelIeHns 3a1a4i B COOTBETCTBUH
C CUTYyalUEN;

e Ipeo0pa30BBIBATH MOJIENIU C IIEJIbIO BBISIBICHHS OOLINX 3aKOHOB, ONPEACISIONINX TaHHYIO
MPEeIMETHYIO 00J1acTh;

e IEPEBOJIUTH CIIOKHYIO MO COCTaBy (MHOTOACHEeKTHYI0) MHGOpMAIUI0 U3 rpaduueckoro
iy (OpMaIU30BaHHOTO (CUMBOJIBHOTO) MIPEACTABICHUS B TEKCTOBOE, M1 HA00OPOT;

e CTPOUTH CXEMY, alITOPUTM JICUCTBUSA, UCTIPABIISTh WM BOCCTAHABIMBATh HEM3BECTHBIN pa-
Hee aJIFTOPUTM Ha OCHOBE UMEIOLIETOCs 3HaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alr OPUTM;

e CTPOUTH JI0KA3aTENbCTBO: MPSAMOE, KOCBEHHOE, OT POTUBHOTO;

e AHAIM3UPOBATH/PE(DICKCHPOBATH ONBIT Pa3pabOTKH M pealn3aluy Y4eOHOTO MPOEKTa, HC-
clieIoBaHMsl (TEOPETUUECKOr0, SMIUPUUECKOT0) Ha OCHOBE MPEAJIOKEHHON MPOOIEeMHOM CUTYalIUH,
MIOCTABJICHHOW EJTN W/WMJIH 3aJJaHHBIX KPUTEPHEB OLIEHKH POAYKTa/pe3yabTara.

8. CwmpicnoBoe ureHue. OOy4aromunics CMOXKET:

e HAXOJIUTh B TEKCTE TpeOyeMyro MHPOPMAIUIO (B COOTBETCTBUH C LIEJIIMU CBOEH AESITENb-
HOCTH);

e OPUEHTHUPOBATHCS B COJEPKAHUU TEKCTA, IOHUMATh LEJIOCTHBIA CMBICT TEKCTa, CTPYKTY-
pUPOBATH TEKCT;

e YCTaHABJIMBATH B3aMOCBS3b OIMCAHHBIX B TEKCTE COOBITHM, SIBIIEHUH, IPOLIECCOB;

* PE3IOMHUPOBATh IJIaBHYIO HJIEI0 TEKCTA;

e Ipeo0pa3oBbIBATh TEKCT, «IIEPEBOJS» €ro B APYTryl0 MOJAIbHOCTh, MHTEPIPETUPOBATH
TEKCT (Xy10’KECTBEHHBIM M HEXYJJ0KECTBEHHBIH — yueOHbIH, Hay4YHO-TIOMYJISPHBIHM, HH()OpMaIHOH-
HBIN);

e KPUTHUYECKH OLICHUBATH COZIEp)KaHUE U (hOpMY TEKCTa.

9. ®opmupoBaHHWE U Pa3BUTHE IKOJOTHYECKOTO MBIIUICHUS, YMEHHE TPUMEHSTH €T0 B I10-
3HaBaTeNIbHOW, KOMMYHUKAaTUBHOM, COLIMANBHOM MpakTUKE W MPOQecCHOHATbHON OpHUEHTAIUH.
OO0yuaromuiicsi CMOXKET:

e OIIPEJIENSATH CBOE OTHOILIEHUE K IPUPOIHON CPENE;

e AHAJIM3UPOBATDH BIIMSHUE 3KOJOTUYECKUX (DAKTOPOB Ha Cpelly OOMTaHMSI JKUBBIX OpraHU3-
MOB;

e IPOBOJIUTH MPUYMHHBIN U BEPOSITHOCTHBINA aHAJIN3 SKOJIOTHUECKUX CUTYaIlHil;

e IPOTHO3UPOBATh U3MEHEHUS CUTYalluH NIPH CMEHE JeHCTBUS 0JHOTO (haKTopa Ha JeicTBre
apyroro ¢akTopa;

e PacCTIPOCTPAHATh SKOJIOTMYECKHE 3HAHUS U YUaCTBOBATh B MPAKTHUYECKHX JeJaxX Mo 3aIIuTe
OKpY>KaroIlen Cpeibl;

e BBIPAJKaTh CBOE OTHOILIEHHUE K MPUPOJE YEPE3 PUCYHKH, COUMHEHHUS, MOJIEIH, IPOECKTHHIE
paboTHI.

10. Pa3BuTHe MOTHUBAIIMH K OBJIAJICHUIO KYJIbTYPO aKTUBHOT'O MCIIOJIb30BAaHUS CIOBapei U
JIPYTUX MOUCKOBBIX cUCTeM. OOYyJarONUiCs CMOXKET:

e OTIpEICTIATh HEOOXOAUMBIE KIIFOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;

e OCYIIECTBIISITh B3aUMOJICHCTBUE C AJIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMH, CJIOBAPSMU;

e popMupOBaTH  MHOXECTBEHHYIO  BBIOOPKY M3  IOMCKOBBIX  HCTOYHMKOB  JUIS
00BEKTUBU3AIIMY PE3YIBTATOB ITOUCKA;

e COOTHOCHUTb ITOJTY4EHHBIE PE3YNIbTAThI [IOMCKA CO CBOEH EATEIbHOCTHIO.

KommynukaruBubie YY /|
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11. YMeHue opraHu30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO NESITEIHLHOCTD C
y4UTEIEeM M CBEPCTHHUKaMH; pabOTaTh MHIMBUIYaJIbHO M B IpYIIe: HAXOAUTH O0Ilee pelieHue u
paspemiath KOH(QIUKTHI HA OCHOBE COTJIACOBAHUS IMO3WIUN M ydeTa MHTEPECcOB; GOpPMYyIUPOBATS,
apryMEeHTHUPOBATh U OTCTauBaTh CBO€ MHEHUE. OOyUaIOLIUICS CMOXKET:

—OMpeIesATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATENbHOCTH;

—HUIpaTh ONPEACIICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

—IPUHUMATh MO3ULHUIO0 cOOEeceTHUKA, TOHUMAsl MO3UIIMIO APYroro, pa3indyarh B €ro peuu:
MHEHUE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (apPIyMEHTHI), (PaKThl; TUIIOTE3bI, AKCUOMBI, TEOPUU;

—ONpeIeNsATh CBOU JICUCTBUS U JIEHCTBUS ApTHEPA, KOTOPbIE CIIOCOOCTBOBAIIM MIIU MPETISAT-
CTBOBAJIM POYKTUBHOW KOMMYHUKAIUU;

—CTpPOUTH NMO3UTHUBHBIE OTHOLIEHUS B Mpoliecce yueOHO! U MO3HABATEIbHOU e TeNIbHOCTH;

—KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaThb CBOIO TOYKY 3pEHHUSA, B JUCKYCCUU YMETh
BBIIBUTATh KOHTPApPIyMEHTHI, Mepedpa3upoBaTh CBOIO MBICTH (BJIaJleHUE MEXaHM3MOM JKBHBa-
JIEHTHBIX 3aMEH);

—KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MpPHU3HABaTh OIIU-
0OOYHOCTH CBOCTO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

—IpejaraTh allbTePHATUBHOE PEIIeHHE B KOH(MIUKTHOM CUTYalIUU;

—BBIIEJATH OOIIYIO TOYKY 3PEHUSI B TUCKYCCHH;

—J0rOBapUBATHCS O MPaBWIIAX M BOMpPOCAX Ui 0OCYKIEHUSI B COOTBETCTBUH C MOCTaBIICH-
HOU 1nepe rpynmoi 3agayuei;

—OpraHU30BBIBaTh yU4€OHOE B3aUMOJICHCTBHUE B TpymIie (OmpeaeisaTh OOIIMe 1esid, pacipe-
JEJISITh POJIH, JIOTOBAPUBATHCS APYT C APYTOM U T. 1.);

—yCTpaHITh B paMKax JAuajora pa3pbiBbl B KOMMYHHKAIMH, 00YCIIOBICHHbIE HETIOHUMAHU-
€M/HENPUATHEM CO CTOPOHBI COOECeTHMKA 3a/1a4H, POPMBI WIH COIEPIKAHUS JHAIIOTa.

12. YMeHHe OCO3HaHHO HCIIOJIb30BaTh PEUEBHIE CPEJICTBA B COOTBETCTBUH C 3ajadyeil
KOMMYHHKAIUH I BBIPAKEHHUSI CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEN ISl TUIAHUPOBAHUS U pe-
TYJISIUA CBOEH JEATEIIbHOCTH; BJIAJICHUE YCTHOM M MUCBMEHHON PEYbI0, MOHOJIOTUMYECKOW KOH-
TEKCTHOHU peubto. O0ydJaroLiics CMOXKET:

e OTIPEICIISATH 33]Ja4y KOMMYHHUKAIIMU U B COOTBETCTBUH C HEMl OTOMPATh peUueBbIe CPE/ICTBA;

e OTOMpATh M HCIIOJIB30BAaTh PEUEBbIE CPEACTBAa B MPOIECCE KOMMYHUKAIUU C APYTUMHU
JIFOIBMH (JTMAJIOT B TIape, B MJIOHM TPyMIE U T. 11.);

e IPEACTABIATh B YCTHOM WJIM MUCHhMEHHOU (opMe pa3BEepHYTHIM IUIaH COOCTBEHHOU Aes-
TEILHOCTH;

e COOMIO/IATh HOPMBI MYOJIUYHOW peuHd, PErIaMEeHT B MOHOJIOTE U JAMCKYCCHU B COOTBET-
CTBUM C KOMMYHHKATUBHOM 3a7a4eil;

e BBICKA3bIBaTh U OOOCHOBBIBAaTh MHEHHUE (CYXJICHHE) W 3amlpalinBaTh MHEHHE MapTHEpa B
paMKax Juasnora;

e IPUHUMAThH PEIICHHE B XOJI€ IMAOora U COTJIaCOBBIBATh €r0 ¢ COOECETHUKOM;

e CO3/I1aBaTh MUCHMEHHBIC «KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIOIH30BAHUEM
HEO0OXOJIMMBIX PEUEBBIX CPEIICTB;

e FICTIOJIb30BaTh BepOAIbHBIC CPEACTBA (CPEICTBA JIOTHIECKOM CBS3M) JJIS BBIICTICHUS CMBIC-
JIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

e HICTIOJIb30BaTh HEBEpOATbHBIE CPEICTBA WM HAlVISIIHBIE MaTePHaIbl, TOJTOTOBJICH-
HbIe/0TOOpaHHbBIE O] PYKOBOJICTBOM YUHUTEJIS;

e JIETIATh OIICHOYHBIN BBIBOJ O JOCTHIKEHUH IEIM KOMMYHHKAIIUA HETIOCPEICTBEHHO TOCTE
3aBepIICHHs] KOMMYHUKAaTHUBHOTO KOHTAKTa U 00OCHOBBLIBATH €TO0.

13. dopmupoBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HMCIOIb30BaHUs UH(OpMa-
[IMOHHO-KOMMYHUKAIIMOHHBIX TexHonoru# (nanee — MKT). OO0yuaromuiicss cMOXKeT:

e IICJICHANPABIIEHHO HWCKAaTh M HCIOJb30BaTh HWH(GOPMAIIMOHHBIE PECYPCHI, HEOOXOIUMBIE
JUIS pellieHusl yueOHbBIX U MPAKTHYECKHX 3a7a4 ¢ moMotnbto cpeacts UKT;

e BEIOUpATh, CTPOUTH U MCIOJB30BaTh aJIeKBaTHYIO MH(POPMAIIMOHHYIO MOJIETh JIJIs TIepe/a-
91 CBOMX MBICIIEH CpPEICTBAMH €CTECTBEHHBIX U (POPMABHBIX S3HIKOB B COOTBETCTBHH C YCJIOBUSI-
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MH KOMMYHUKAIUU;

e BBIJICTISATh MH(OPMAIIMOHHBIN aCIeKT 3a7a4yM, OIepUpPOBaTh JaHHBIMHU, UCIIOJIb30BATh MO-
JIeJIb PELICHUS 3a/1a4y;

e FICTIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHUHU (BKJIIOYAsi BBIOOpP aJCKBATHBIX 33/1au€ HHCTPY-
MEHTAJIBHBIX MPOrPaMMHO-AIAPATHBIX CPEJCTB U CEPBUCOB) IS PEUICHUS MH()OPMAIMOHHBIX H
KOMMYHHUKAITMOHHBIX Y4E€OHBIX 3a7a4, B TOM YHWCJIC: BBIYHCIICHUE, HAMMCAHKUE TTHCEM, COUYMHCHUH,
JIOKJIAJIOB, pedepaToB, CO3aHUE MPE3CHTAIIUN U Jp.;

e FICTIOJIb30BaTh MH(GOPMAIIHIO C YYETOM ITHUYECKUX M IMPABOBBIX HOPM;

e cO3/1aBaTh MH()OPMALMOHHBIE PECYPCHl PA3HOTO THUIMA M JJIS Pa3HBIX ayAUTOpUl, COOIIO-
JaTh UHOOPMAIMOHHYIO TUTHEHY | MpaBuia HH(POPMAIMOHHOW 0€30MMacHOCTH.

IIpenmMeTHbIe pe3yabTaThI
BorinyckHuK HayunTcs B 7-9 Kiaccax (sl MCIOJIb30BAHUS B MIOBCEHEBHOM "KU3HU U
o0ecrneyeHusi BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHNsI 00pa30BaHusl HA 02a30BOM YPOBHe)

JJieMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

e OneprpoBaTh Ha 6a30BOM ypOBHE' MOHATHUAMHU: MHOXECTBO, SIEMEHT MHOKECTBA, TTOMHOKECTBO,
MIPUHAJICKHOCTH;

® 33/1aBaTh MHOXKECTBA MIEPEUMCICHUEM HX JJIIEMEHTOB;

® HAXOJWTH TIepeceveHne, 00ObEMHEHNE, IOAMHOKECTBO B MIPOCTEHININX CUTYAITUSX;

e OTIEPUPOBATH Ha Oa30BOM YPOBHE MOHATHUSMU: OIPEJIEIIEHNE, aKCHOMa, TEOpeMa, JOKa3aTeIbCTBO;

e [IPUBOUTD MTPUMEPHI U KOHTPIIPUMEDHI IS TOATBEPIKIACHHUS CBOMX BhICKa3bIBAHUM.

B noBceqHeBHOM JKU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:

e HICTIOJIb30BaTh TrpadUuecKoe TPEJICTABICHUE MHOXKECTB IS OIMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 IPYTrUX yUYCOHBIX TPEIMETOB.

Yucaa

¢ OneprpoBath Ha 6a30BOM ypOBHE MOHATHUSAMH: HATypaIbHOE YUCIIO, IEJI0€ YHCI0, OOBIKHOBEHHAS
Ipo0Ob, necsATHYHas MpoOb, CMemaHHas ApoOb, PAMOHAIBFHOE YHCIO, apu(hMETHYeCKHH KBaJpPaTHBIN
KOpEHB;

® HCIIOJIB30BaTh CBOMCTBA YKCEN U IPAaBWIIA ACHCTBUI IPU BBIIIOJHEHUN BBIYKMCIICHUN;

e HCIIOJIB30BaTh MIPU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBHINOIHEHUH BBIYUCICHUNA U PEILICHUU
HECJIOKHBIX 33/1a4;

e BBITIOJIHATH OKPYTJIICHUE PAIMOHAIBHBIX YUCE B COOTBETCTBUU C TIPABIIIAMHY;

e OIICHMBATH 3HAYEHUE KBAJPATHOTO KOPHS M3 MOJIOKUTEILHOTO MEJI0T0 YHCIIa;

e PacIO3HABATh PAIIMOHAIBHBIE H UPPAIMOHATBHBIE YUCIIA;

e CPaBHUBAThH YHUCIIA.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

e OIICHUBATH PE3YJbTATHI BEIYUCIICHUH MPU PEIICHUN MTPAKTUIECKUX 3a/1a4;

e BBITIOJIHATH CPABHEHUE YHCEI B PCATbHBIX CUTYAIIHIX;

® COCTaBIISITh YWCIIOBHIE BBIPAXKEHHUS TIPU PEIICHHH MPAKTHUECKUX 3a7ad W 3a1ad M3 JAPYTuX
Y4EeOHBIX TPEAMETOB.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA

o BEINIONHATE HECTOXKHBIE TMPEeo0pa3oBaHUs I BBHIYHCICHHS 3HAYCHWH YHCIIOBBIX BBIPAKEHUH,
coJIep KaIuX CTETICHH ¢ HAaTypadbHBIM ITOKA3aTEIeM, CTEIICHH C IIEJIBIM OTPHUIATeIEHBIM TIOKa3aTesIeM;

e BEITIOJTHATh HECJIOKHBIE MPeoOpa3oBaHUS IEIBIX BBIPAKCHHH: PacCKpPBIBaTh CKOOKH, MPHUBOIUTH
MOTI00HEIE CIaraeMble;

® UCTIOJB30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXXEHHUsS (KBaJpaT CyMMBI, KBajpaT pPa3HOCTH,
Pa3HOCTH KBAAPATOB) JIJIS YIIPOIICHUS BEIYUCIICHUN 3HAUYCHU BBIPAKEHUI;

e BHITIOJIHATh HECJIOKHBIE IPEOOPa30BaHUsl JIPOOHO-JIMHEHHBIX BBIPAKEHUH W BBIPAKEHUH C
KBaJIpaTHBIMH KOPHSIMH.

B noBceaHeBHOM KM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

¢ TIOHUMATh CMBICJI 3aIMCH YUCJIA B CTAHJIJAPTHOM BHJIE;

e OIIEPUPOBATH Ha 0A30BOM YPOBHE MOHSATUEM «CTAHJIAPTHAS 3aITUCh YUCIIAY.

YpaBHeHHUs M HEPABEHCTBA

1 .
31ech U Jajnee — pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIUX MOHITHH M0 XapaKTePHBIM MPU3HAKAM, BBITIOJIHSIT
JICUCTBUSI B COOTBETCTBUH C ONPEICIICHUEM U MIPOCTEHIIUMU CBOMCTBAMU TTOHSATHI, KOHKPETH3UPOBAThH PUMEPAMHU

o011Me MOHATHU.
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e OnepupoBaTh Ha ©0a30BOM YpOBHE TIOHSATHSMH: PABEHCTBO, YHCIOBOE pPaBEHCTBO,
YPaBHEHHE, KOPEHb YPABHCHMs, PCLICHUE YPAaBHEHUs, YUCIOBOC HEPABEHCTBO, HEPABEHCTBO,
pellIeHrEe HEPABEHCTBA;

e IPOBEPATH CIIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABCHCTB;

e pelIaTh JMHENHBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASILUECS K IMHEUHBIM;

e peIIaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPaBHEHUN, HEPABEHCTB;

e IPOBEPATD, ABJSAETCS JIU JTaHHOE YUCIIO PELICHUEM YPaBHEHUs (HEPABEHCTBA);

e pelaTh KBaJpaTHble ypaBHEHU 110 (opMyJsie KOPHEN KBapaTHOIO YPaBHEHUS;

e U300pakaTh PELICHUS HEPABEHCTB U UX CUCTEM HA YMCJIOBOM IPSAMOM.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® COCTAaBJIATb M PEIIATh JIMHEMHBIC YpaBHCHHUA IIpU PEHICHUH 3alad, BO3HUKAIOIIUX B OPYIUX
Y4e0HBIX TIPEAMETaX.

DOyHKIUHA

e Haxoaute 3Hauenue GpyHKIUH 110 3aJaHHOMY 3HAUEHUIO apryMEHTa;

e HAXOJWTh 3HAYEHUE AapPryMEHTa IO 33JaHHOMY 3HAUEHUIO (QYHKLUUU B HECIOXKHBIX
CUTYaLUsX;

e OIIPENIEIATH MOJIOKEHUE TOUKH 10 €€ KOOpIAMHATaM, KOOpJUHATBI TOYKH 110 €€ MOJI0KEHUIO
Ha KOOPJIMHATHOM TJIIOCKOCTH;

e 110 rpauKy HAXOOUTh O0JACTh OIpPENENICHUs,, MHOKECTBO 3HAUYEHUH, HYIM (QYHKLUH,
MIPOMEKYTKH 3HAKOIOCTOSHCTBA, TPOMEXYTKM BO3pacTaHUsl W YObIBaHHS, HauOOJbIIee U
HauMEHblIee 3HaYeHUs! QYHKIUY;

e CTPOUTH IpaduK JIMHEHHON QyHKINH;,

e [IPOBEPSATH, SABISACTCA JU JAaHHBIA rpaduk rpapukoM 3alaHHON (yHKUMM (JTHHEHHOH,
KBaJIpaTU4HOM, 00paTHON IPONOPLUOHATILHOCTH);

e ONpEAEATh NPUONMIKEHHbIE 3HAYEHUS KOOPAMHAT TOYKM IepecedeHus rpadukos
GbyHKIH;

e OIIEpUpPOBaTh Ha 0a30BOM YpPOBHE MOHATUSAMU: IOCIIEAOBATENBLHOCTh, apU(pMeTHUecKas
Iporpeccusi, reoMeTpuueckas mporpeccus;

e p€lIaTh 3aaa4yu Ha IPOrpeCCuu, B KOTOPBIX OTBET MOXCET 6BITB IMMOJIY4€H HCEIIOCPEACTBCHHBIM
rojicyeToM 0e3 mpuMeHeHus: GopMyII.

B noBceiHeBHOM KU3HM M NIPM U3Y4YEHHH APYTUX NMPeIMeTOB:

e UCIIOJIb30BaTh Ipa)MKH peasbHBIX MPOIECCOB M 3aBUCUMOCTEH I OINPEHCICHUS WX CBOMHCTB
(HaI/I6OJ'IBH_II/IC U HAMMCHBIIIHNEC 3HAYCHUS, TPOMCIKYTKH BO3PACTAHUA U Y6BIBaHI/I$I, 00J1aCTH MOJIOXKUTEIBHBIX
1 OTPULATCIIBHBIX 3HAYCHUH U T.H.);

® YICTIOJIL30BATh CBOMCTBA JINHEWHOW (YHKIIMH U ee TpaduK MPH PEIICHUH 3324 U3 JPYTrUX y4eOHbIX
npeamMeTOB.

CTaTHCTHKA U TeopHs BePOSITHOCTEH

e IMeTh mpencTaBIEHHE O CTATUCTHUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTU CIIy4allHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a]a4ax;

e pemaTh MpocTeiliue KOMOMHATOPHBIE 3aaud METOJOM MpPSIMOTO M OpPraHU30BaHHOTO
niepedopa;

e [IPEJICTABIIATH JaHHBIE B BUJIE TAOMUI], TMarpaMm, rpauKoB;

e YUTATh UH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPaMMBbl, rpaduka;

e OTIPE/ETIATh OCHOBHBIE CTATUCTUYECKHE XapaKTePUCTUKH YHCIOBBIX HAOOPOB;

e OLIEHUBATh BEPOSATHOCTH COOBITHS B MPOCTEHIINX CITyUasix;

e METh MPEJICTABICHUE O POJIH 3aKOHA OOJIBIIMX YUCEN B MACCOBBIX SIBJICHUX.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

e OIIEHMBATH KOJIMYECTBO BOSMOXHBIX BAPHAHTOB METOZOM TIepedopa;

® UMCThb IIPEACTABJICHUC O POJIH MPAKTUYCCKH JOCTOBCPHBIX U MAJIOBEPOATHBIX CO6BITHﬁ;

e CpaBHMBATh OCHOBHBIE CTaTHUCTHYECKHE XapaKTEpUCTUKU, TIOJIy4eHHbIE B Ipoliecce
pelIeHns IPUKIIAIHON 3a/1auk, U3yUEHHs] pEAIbHOTO SIBJICHUS;

e OLIEHUBATh BEPOSTHOCTh PEATLHBIX COOBITUN U SIBICHUN B HECJIOKHBIX CUTYalIHSIX.

TexcToBbBIE 3a1a4H

e PelaTth HECIIOXKHBIC CIOXKCTHEIC 3aa4y Pa3HbIX TUIIOB HAa BCC apI/I(bMeTI/ILIGCKI/IC ,Z[CﬁCTBI/ISI;
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e CTPOUTHh MOJICNb YCAOBHS 3a1auu (B BUZE TaOJHIIbI, CXEMbI, PUCYHKA MJIM YPAaBHEHHS), B KOTOPOM
JaHbI 3HAYCHUA IBYX U3 TPEX B3aUMOCBA3AHHBIX BEJIMYNH, C ICJIBIO ITIOMCKA PEHICHUS 3ada4uu;

® OCYUICCTBJIATDH CII0CO0 MOMCKa peuICHuA 3ala4, B KOTOPOM PACCYXKACHUEC CTPOUTCA OT YCIOBHUA K
TpeOOBaHUIO WM OT TPEOOBAaHUS K YCIOBHIO;

® COCTABJIATH IIJIaH PEHICHUS 3a/1a4H;

e BBIJICIIATH JTAIbI PEIICHUS 3a0a4H;

® UHTCPHPCTUPOBATHL BBIYHUCIUTCIILHBIC PE3YJIbTAThl B 3a4a4C, MCCICAOBAThH IMOJYYCHHOC PCIICHUC
3a/1a4H;

e 3HATH PA3ININE CKOPOCTEH 00BEKTa B CTOSIICH BOAE, MPOTHB TCUCHUS U TI0 TEUCHUIO PEKU;

® pCIIaTh 3a/la41 Ha HAXOXKACHUC YaCTH YHCJia U YHCJIa 110 €ro 4aCTu,

e pelIaTh 33Ja4d pasHbIX TUMIOB (Ha paboTy, Ha TMOKYNKH, Ha JBW)KEHHUE), CBS3BIBAIOIIMX TPH
BCJIMYUHBI, BBIACIIATE 5TU BEJIMYUHBI U OTHOIICHUA MEXITY HUMU,

® HaXOAUTh MPOUCHT OT 4YHUCJjia, YMCJIO IO MPOLCHTY OT HETO, HAXOAUTh MPOLUCHTHOC CHUKCHUC HUIIN
MMPOLCHTHOC IMOBLINICHNUEC BEJINYNHLI;

® p€IIaTh HECJIOXKHBIC JIOTHYECKUE 3a1a4Yi METOIOM paCCY)KZ[CHHfI.

B noBceHeBHOM KU3HM M TIPM M3Y4YECHUH APYTUX NMPeJIMETOB:

e BBIJIBUTATh T'MIIOTE3bI O BO3MOXHBIX NPEACIbHBIX 3HAYEHUSX MCKOMBIX B 3aJa4y€ BEIUYUH
(menatb NPUKUIKY).

I'eomerpuueckue purypsi

 OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU T€OMETPUIECKUX QHUTYD;

e U3BJIEKaTh MH(POPMALMIO O TEOMETPUUYECKUX (PUrypax, MPEJCTABICHHYIO Ha YepTeXax B
SIBHOM BHU/IE;

e IPUMEHATH AJIS PELICHUs 3a]lauy reoMeTpudeckue (hakThbl, €CIM YCIOBHSI UX MPUMEHEHUS
3aJaHbl B IBHOH (opme;

e pelaTh 3aJ1a4M Ha HaX0XKJICHHE T€OMETPHUECKUX BEIUYHH 10 00pa3laM WiIK aIrOpUTMaM.

B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHH APYTUX NMPeJIMeTOB:

® [ICII0JIb30BaTh CBOWCTBA M€OMETPUYECKUX (UTYp JUIsl pellICHHs] TUIOBBIX 33a/1a4, BO3HUKA-
IOLUX B CUTYalUsAX IOBCEIHEBHOM JKNU3HM, 33]a4 IPAKTUYECKOTO CONEPIKAHHUS.

OTHowmeHust

» OneprpoBaTh Ha 6a30BOM YpOBHE MOHATHIMU: PABEHCTBO (DUTYp, paBHbBIE (PUTYPHI, paBEH-
CTBO TPEYTOJIbHUKOB, apajlIeIbHOCTh NMPSAMBIX, IEPHIEHANKYISIPHOCTD IPSIMBIX, YIJIBI MEXAY Npsi-
MBIMHM, IEPIEHIUKYIISIP, HAKJIOHHAS, IPOEKLHU.

B noBceiHeBHOM KU3HM M TIPM U3Y4YEHHH APYTUX NMPeIMeTOB:

® MCIIOJIb30BAaTh OTHOWICHUA JJId PEIICHUSA MPOCTCUIINX 3a4a4, BOSHUKAIOUIUX B PECAJIbHOU KU3HU.

HN3mepenus u BbIYMCICHUS

e BrInosHATE M3MEpEHNE AJIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C MOMOUIbI0 MHCTPYMEHTOB
JUISL U3MEPEHUH IJIUH U YIJIOB;

e IPUMEHATH POPMYJIBI IEPUMETPA, IJIOLIAU U 00beMa, TUIOIAAN TOBEPXHOCTH OTEIbHBIX
MHOTOTPaHHUKOB MPYU BBIUMCIIEHUSX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIOBHH;

e IpUMEHATh Teopemy Iludaropa, 0Ga30Bble TPUTOHOMETPUUYECKHE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSTHUM, IUTOIAJEH B MPOCTEUIIINX CITydasx.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

e BBIYHUCIIATh PACCTOSTHUS HA MECTHOCTHM B CTAHJAPTHBIX CHUTYyalUsAX, IUIOMIATd B
MPOCTEUIINX CIydasiX, IPUMEHATh (OPMYIIbI B IPOCTEHIIINX CUTYallUsX B TOBCETHEBHOM KU3HHU.

I'eomeTpruyeckue nocTpoeHust

o M300paxaTh TUIIOBBIE TUIOCKHE (PUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKU U C MTOMOIIBIO
MHCTPYMEHTOB.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

e BBITIOJIHATDH IPOCTEHIIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMbIE B PEaTbHOM KU3HU.

I'eomeTpnueckne npeodpazoBaHus

e CTpouTh QUIypy, CHMMETPUUHYIO TaHHOUW (PUTrype OTHOCUTEIHEHO OCH U TOUKH.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHHU APYTUX NPEIMETOB:

e pacro3HaBaTh JIBUYKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

e pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MUpE.
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BekTopb! M KOOPAMHATHI HA IIJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM ypOBHE IOHATHSIMHM BEKTOp, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpA Ha YUCJIO, KOOPAUHATHI HAa INIOCKOCTH;

e ONpEeAETATh NMPUOIMKEHHO KOOPAMHATHI TOUKH 110 €€ M300pa)KEHUIO0 Ha KOOPIMHATHOM
IIJIOCKOCTH.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

e ICIIOJIb30BaTh BEKTOPHI JUIS PELICHUS IPOCTEHIIUX 3a1ad HA OIPEIEICHUE CKOPOCTH
OTHOCHUTEJIHOTO IBUYKEHUS.

Hcropust MaTeMaTHKHU

e ONKCHIBaTh OTIENIBHBIE BBIJAIOUINECS PE3YNbTAThI, IOTYYCHHBIE B XOJ€ Pa3BUTHs MaTeMa-
TUKH KaK HAyKH;

e 3HaTh IIPUMEPBl MAaTEMATHYECKUX OTKPBITUM M MX ABTOPOB, B CBS3U C OTEYECTBEHHOH U
BCEMHUPHOMN UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKU B pa3BuTHH Poccuu.

Meroasl MaTeMaTHKH

 BoiObuparh noaxoaaimuil H3ydeHHbIH METOA JUIsl PEIIeHUs] N3YUYEeHHBIX TUIIOB MaTeMaTHue-
CKHUX 3a/1a4;

e [IpuBOANTH MpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B OKPYXKAIOIIEH EHCTBUTEIIb-
HOCTH U IPOU3BEACHUAX UCKYCCTBA.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCHA B 7-9 KJaccax /s odecriedeHus1 BO3-
MOKHOCTH YCIIELIHOTO MPO/J0JIKeHUs1 00pa3oBaHus HA 0230BOM U yIJIy0JI€eHHOM YPOBHSAX

DJieMeHTHI TEOPUH MHOKECTB M MATEMATUYECKOM JIOTUKH

o Onepuposamy’ nowsmuami: onpedenenue, meopema, akcuomd, MHOICECME0, XaPaKmepucmuKu
MHOJICECBa, JNeMeHm MHOXMCeCmed, Nycmoe, KOHeYyHoe U OeCKOHeUHOe MHONICEeCmB0, NOOMHONCEeCHE0,
NPUHAONEHCHOCTb, BKTIIOYEHUE, PABEHCIBO MHONCECTNE,

* U3006padNCAMb MHOMCECMEA U OMHOUEHUE MHONCECIE C NOMOWbLIO KpY2o8 Junepa;

e onpedensimv  NPUHAONIEHCHOCMb — DJIEMEHMA  MHOJMCeCme8y, 00beOUHeHUul0 U  nepecedeHuio
MHOdICeCm8;

* 300a8amb MHOHCECTBO C NOMOWLIO NEPEUUCTEHUs DNEMEHMOE, CLOBECHO20 ONUCAHUS,

* 0NepUpPOBAMb NOHAMUAMU. 8bICKAZbIBAHUE, UCIMUHHOCMb U JIOHCHOCIb BbICKA3bIBAHUS, OMPUYAHUE
BbICKA3bIBAHUIL, ONEPAYUU HAO BbICKA3LIBAHUAMIU. U, UTU, He, YCI0BHbIE 8bICKAZbIBAHUS (UMNIUKAYUL),

* CIPOUMb BbICKA3BIBAHUS, OMPUYAHUS BLICKAZLIGAHULL.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

* CmMpoums YenouKu yMOo3aKIOUeHUll Ha OCHOGE UCNOIb30GAHUS NPAGUIL IOCUKU,

* UCHONB308AMb MHONCECMBA, ONEPAYULU C MHONCECTNBAMU, UX epaghuyecKoe npedcmasieHue
OJ151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SGTIeHUI.

Yucaa

o Onepuposamsv NOHAMUAMU. MHONCECBO HAMYPATbHBIX YUCET, MHONCECMBO YenblX 4lcel,
MHOJICECTBO  PAYUOHANLHLIX — YUCell, UPPAYUOHATbHOE YUCHO, KB8AOPAMHBIL KOPEHb, MHOMCECHBO
0elicCmBUmMenbHbIX  Yucell, 2eoMempuiecKas uHmepnpemayus HAMypaibHblX, YeblX, PAYUOHANIbHBIX,
0eliCmBUmMenbHbIX YUCel;

® NOHUMAamMb U OOBACHAMb CMBICI NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

® GLINONHAMY BbLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOS PAYUOHATLHBIX GbIUUCTICHUTL,

® GbINOIHAMb OKPY2IeHUEe PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

* CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHBLE YUCIA,

® NPeOCmasisimsb PayUoOHAIbHOe YUCIO 8 8Ude 0eCaAmMUYHol 0poou

® YNops0oyU8ams YUCid, 3anUCaHuble 8 8uoe 0ObLIKHOBEHHOU U QeCIMUYHOU 0poou,

o naxooumv HO/[ u HOK yucen u ucnonv306ams ux npu peuwteHuu 3a0ay.

B noBceaHeBHOM KM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

o NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BLIYUCTEHUL NPU peueHUuU NPpaKmuyecKux 3a0ay u
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

2 3)_IGCL " faJjie€ — 3HaTh OINPECACIICHUEC NOHATHUA, YMCTb NOACHATH €0 CMbBICJI, YMCTb UCIIOJIb30BaATh MMOHATUC U €TI0 CBOIi-
CTBa IpU MpOBEACHUUN paccyxc,ueﬂnﬁ, J0Ka3aTeJIbCTB, pCIUICHUHN 3a/1a4.
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* GLINONHAMYb CPABHEHUE PEe3YTbMAaAmos BblYUCIEHUL NPU peueHuu npaKkmuieckux 3aoad, 8
MoM yucie NPUOIUIHCEHHBIX BbIYUCTEHULL,

* COCMABNAMb U OYEHUBAMb YUCLOBbIE BbIPANCEHUS NPU PEUEHUU NPAKMUYEeCKUX 3a0ay U
3a0ay4 uz opyaux y4eOHvlX npeomemos,

* 3aNUCLIBAMb U OKPY2IAMb YUCA08blEe 3HAYEHUS PEeanbHblX GelUYUH C UCNONb308AHUEM
PA3HLIX cUCmeM UMepeHUs.

ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

e Onepuposams NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKaA3amesem, CMeneHu ¢ yeavlm
ompuyamenbHbiM HOKA3AMenem;

* BbINONIHAMb NPEOOPA30BAHUSL YENbIX BbIPANCEHUN. 0eliCmBUsl ¢ 0OHOUIeHaMU (CllodceHue,
8blUUmMAaHUe, YMHONCEHUE), OeUCMBUs C MHO20UNEHAMU (CNIOJCEHUe, BblUUMAaHUe, YMHONMCEHUE),

* BLINOJIHAMb PA3LONCEHUE MHOSOUICHO8 HA MHOJMCUMENU OOHUM U3 CNOCODO08. GblHeceHue 3a
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE YOPMYTI COKPAUWEHHO20 YMHONCEHUS,

e gbIOEIAMb KBAOPAM CYMMbL U PA3ZHOCMU OOHOUIEHOB,

* PACKNA0bI8AMb HA MHOMCUMENU KAOPAMHbLU MPEXYIeH;

* GLINONIHAMb  NPeoOPA308aHUSL  BLIPAJNCEHUL, — COOEPHCAUUX — CMEeNneHu ¢  YeabiMu
ompuUyamenbHelMU  NOKA3AMeNAMU, Nepexooums Om 3anucu 6 6uoe CmeneHu ¢ Yeaivim
ompuyamenbHblM NoKa3amenem K 3anucu 8 guoe opoou;

* BLINOJIHAMb NPEoOPA308aHUL OPOOHO-PAYUOHATLHBIX BbIPANICEHULL: COKpaujenue opooell,
npugederue aneedpauyeckux Opobell K odujemy 3HaMeHamento, Cl0JNCeHue, YMHOMCe e, OeleHue
aneebpaudeckux Opobdeu, 6036edeHue aneeopaudeckou O0pobu 6 HAMYPATbHYIO U  YeNyio
OMpUYAMENLHYIO CIEeNneHb,

* 8bINOIHAMb NPE0OPA30BAHUSL BBIPANCEHUL, COOEPHCAUUX KBAOPAMHBLIE KOPHU,

e gblOCNAMb KBAOPAM CYMMbL UIU PAZHOCU OB8VYIIEHA 8 BbIPANCEHUSX, COOEPAHCAUJUX
K6aopammubvle KOPHU,

* BbINOJIHAMb NPEoOPA3Z0BAHUS BLIPANCEHUL, COOEPAHCAUJUX MOOYTb.

B noBceHeBHOM KU3HHU M IPH U3YYEHUH APYTUX MPEIMETOB:

* 8bINONIHAMb NPeodPA308aHUs U OeUCMBUs C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
guoe;

* BLINONIHAMb NPeoOPA308aHUsL ANCEOPAUYECKUX BbIPANMCEHUL NPU peuleHuu 3a0ay Opyeux
VUEOHBIX NPEOMEMO8.

YpaBHeHHUs M HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPABHEHUe, HEPABEHCMB0, KOPEeHb VPAGHEHUs, peuleHue
HepageHcmeda, pAasHOCUNIbHble YpasHeHus, o001acmb onpeoenenus ypasHeHus (Hepagencmaad,
cucmemvl YpagHeHUtl Uiy HepageHcms),;

e peuiams JUHelHble YPAGHEHUs U YPABHEHUs, C8OOUMble K JUHEUHbIM C HOMOUbIO
MONCOeCMBEHHbIX NPeodPA308aHULL;

e peuiams K8AOpammuvie YPAGHEHUS U YPAGHEHUS, C800UMble K KBAOPAMHLIM C NOMOUBIO
MOodHCOECmEeHHbIX NPeodPA308aHULL,

e pewiams OpoOHO-TUHElHble YPABHEHUs,

« pewiamy npocmetiuue uppayuonansubie ypastenus euda | f (x) =a, \/f (x) = \/g (x);

n

e peuwiams ypasuenus sudoa X =a;

* peuams YpasHeHUuss CHOCOOOM PA3NONCEHU HA MHONCUMENU U 3AMeHbl NePeMEHHOU,

* UCNONIL308AMb MeMOO UHMEPBANO08 Ol peuleHUus UYeavlx U OpoOHO-PAYUOHATILHBIX
HEepageHcme,

e peuiams JIUHelHble YPAGHEeHUs U HePABEeHCMBA C NAPpAMempamu;

* peuiams HeclodCHble K8AOPAmHmble YPAGHEHUs C NAPAMEMPOM,

* peuiams HeCl0HCHbLE CUCEMbl TUHEIIHbIX YPABHEHUL C Napamempamis;

* peuiams HeCl10HCHbIE YPAGHEHUS 6 YENbIX YUCTAX.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPEeIMETOB:
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e cocmaenams U peuwlamv JUHEUHble U KEAOpamHvle YPAGHEHUs, VPAGHeHUs, K HUM
ceo0sawuecs, cucmemsl TUHENUHbIX YPAGHEHUL, HEPABEHCME NpU peuleHuu 3a0ad Opy2ux yyeOHbix
npeomemos;

* BbINOJIHAMb OYEHKY NPABOON0000Us. pe3yIbmamos, NOLY4aemblX NPy peueHuu TUHetiHbIX U
K68AOpAMHbIX YPAGHEHUU U CUCTNEM JTUHEUHbIX YPAGHEHULl U HePABEeHCIE NPU PeueHUU 3a0ay Opy2ux
VUEOHBIX NPEOMEMO8,

* 8bIOUPAMb  COOMBEMCMBYIOWUE YPABHEHUs, HEPABeHCMed UIU UX cucmemvl OJis
COCMAaseHUsi MamemamuyecKol Mooenu 3a0aHHOU PeanlbHOt CUMYyayuu Uiy NPUKIAOHOU 3a0a4u,

° yMemb UHMeEPNpemuposams NOLYYEeHHbI NPU peueHuu YpasHeHus, HepaseHcmea uiu
cucmemvl pe3yibmam 8 KoHmeKcme 3a0aHHOU PedibHOU CUMYayuu Uiu NPUKIA0HOL 3a0adu.

DOyHKUUHA

e Onepuposamv NOHAMUAMU. DYHKYUOHAILHASA 3A8UCUMOCTIb, DYHKYUA, 2paguK yHKyuu,
Cnocoobl 3a0aHUsl PYHKYUU, apeymMenm u 3HaueHue QyHKyuu, 0o61acms onpeoeienuus U MHONCECHBO
3Hauenuti QyHKyuU, Hyau QYHKYuU, npomMedcymky 3HaKkonoCmMosaHCmMea, MOHOMOHHOCMb (DYHKYUU,
YeMmHOCMb/HeYemHOCMb QYHKYUU,

o cCIMpoums 2paguKu TUHEUHOU, KeaOpamuuHoUu hyHKYull, 00pamuol nponopyuoHaiIbHOCMU,
Gyukyuu suoa: y:a+L, y=~x,y=3x, y=|x|;

X+Db

* HA npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308aMb NPeoOPA308aHUs epapura yHKyuu
y=f(X) onsa nocmpoenus epagpuxoe @ynxyuii y = af (kx-+b)+c;

* COCMABIAMb YPAGHEHUS NPAMOLL NO 3A0AHHBIM YCIO0BUAM. NPOX0OsUell Yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWel Yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,

e uccne008ams hyHKYuUIo no ee pagpuxy;

® HAXOOUMb  MHOMCECME0  3HAYEHUU,  HYAU,  NPOMENCYMKU  3HAKONOCHOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

e Onepuposamsb  NOHAMUAMU:  NOCAEO008AMENbHOCMb,  APUDMemudecKas npospeccus,
2eoMempuiecKas npospeccusi;

e peuiams 3a0a4u Ha APUPGMEMUUECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUIO.

B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX NMPeEIMETOB:

* UIIIOCMPUPOBAMb C NOMOWbIO 2pAPUKA PeanvHylo 3a8UCUMOCMb UIU NPOYecc No ux
Xapakxmepucmuxam,

* UCNOIL308AMb CEOUCMBA U 2PAPUK KEAOpAMUYHOU QYHKYUU Npu peuleHuu 3a0ay us
Opy2ux yueOHviX npeomMemos.

TekcToBbBIE 3a1a4H

e Pewiamos npocmoeie U CRIOJCHblE 3A0auU PA3HBIX MUNOS, A MAKAHCE 3A0auU NOBLIUEHHOU
mpyoHocmu;

* LUCNOIBL306AMb PA3HBIE KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CIONCHbIX 3a0ay OJisi NOCMPOEeHUs.
NOUCKOBOU CXEMbl U PEULeHUS 3A0aY;

* PA3IUYAMb MOOeNb MeKCMad U MOoOelb peulenus 3a0ayu, KOHCMPYUposamv K OOHOU
Mooenu peweHus: HeCOMHCHOU 3a0ayu paznvle MoOeny MmeKCma 3a0ayu;

® 3HAMb U NPUMEHAMb 004 cnocoba NoucKka peuienus 3a0ad (om mpeOo8aHus K YCI08UI0 U Om
YC08Us K mMpebo8anuio),

* MOOeNUPOBAMb PACCYHCOCHUsL NPU NOUCKE PEUUEHs 3a0aY ¢ NOMOWbIO 2PAh-cxembl,

® 8bI0eIAIMb IMANDBL PEULEHUS 3A0aYU U COOEPAHCAHUE KAINCO020 SMAna,

® yMemyb GblOUpamb ONMUMANLHLIL MemOo0 peuleHusi 3a0ayu U O0CO3HA8ams 6ulOop Memodaq,
PaACCMampueamsy paiuyHvle Memoobl, HAXOOUMb PA3HbLE PEULEHUs. 3A0AUU, eCU 603MOICHO,

* QHATU3UPOBAMb 3aMPYOHEHUsL NPU PEULEHUU 3a0aY;

* GLINONHAMb PA3IUYHBIE NPEoOPA308aHUsL NPEONIONHCEHHOU 3a0ayU, KOHCMPYUPO8ams HOGble 3a0ayll
U3 OaHHOl, 8 MOM Yucie obpamHuule,

* UHMEPNPEMUPOBAMb BLIYUCIUMENbHBIE PE3YTIbMAMbL 8 3A0aye, UCCIe008amb NOLYYEHHOe PeuleHUe
3a0auu;

® AHAIU3UPOBANMb BCEBO3MOINCHbBIE CUMYAYUU B3AUMHOSO PACNOJIONCEHUA ()eyx 0bvekmos u
U3MeHeHUe UX XAPAKMEPUCIUK NPU COBMECHHOM OBUICEHUU (CKOPOCMb, 8PeMs, PACCMOSIHUE) NPU PEeUleHUU
3a0ay Ha OsudCeHUE O8YX 00BLEKNMOB KAK 6 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPAGIEHUSIX,
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® UCCNIe008AMb  6CEBO3MOMNCHbIE CUMYAYUU Npu pewenuu 3a0aiy Ha O8udiceHue No peke,
paccmampueams pasHvle CucmemMbl Omcuema,

e pewams pasHooopasHble 3a0aiu «HA Yacmuy,

e peuiams 1 0O0CHOBbIBAMDb CBO€ PelleHUe 3a0ay (8bl0eNAmMb MAMeMamuyecKyo 0CHO8Y) Ha
HAaxoxcoeHue 4acmu Yucid u Yucia no e20 Yacmu Ha 0CHO8e KOHKPEMHO20 CMbICIA OpoouU;

* 0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 3a0aY PASHLIX MUNOE, CEA3bIBAIOWUX MPU BelU-
YyuHvl (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE), B8bLOEAIMb MU GEIUYUHbL U OMHOWEHUS MENCOY
HUMU, NPUMEHAMb UX NPU peuleHuy 3a0ay, KOHCMpPYuposams coOCmeeHHble 3a0ay YKA3aHHbIX M-
noe,

® 81a0emb OCHOBHBIMU MEMOOAMU peuleHls 3a0ay Ha CMeclU, CHlabl, KOHYEeHMPayuu,

* pewiams 3a0ayu HA NPOYEeHmbsl, 8 MOM YUCTE, CLONCHbIe NPOYEHMbl ¢ 0OOCHOBAHUEM, UCNONb3YA
pasHuvle cnocobbl;

e pewiamsb J02udecKue 3a0aqu pasHelMu cnocobamu, 6 mom uyucie, ¢ 08yMs ONOKAMU U C MpeMs
OoKaAMU OAHHBIX C NOMOUBIO MAOAUY,

* pewiams 3a0a4u N0 KOMOUHAMOPUKE U Meopuu 6epossmHOCHmell HA OCHO8e UCNONb308AHU
U3VUEHHBIX MeMO0008 U 0O0CHOBbIBAMb peuleHUe;

* peuams HeclodiCHble 3a0adl N0 MAmemMamu4eckol Cmamucmuke;

® 0871A0€Mb  OCHOBHLIMU ~ MEMOoOaMU  peuleHus  CIONHCeMmHbIX — 3a0a4:  apugmemuyeckuil,
aneebpauveckul, nepeOOp 6aAPUAHMOB, 2eOMemMpUHecKUl, 2paguueckuli, NPUMeHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3YYUEHHBIMU CUMYAYUSIX.

B noBceqHeBHOM KU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:

* 8blO€IAMb NPU peuleHuU 3a0ay XapaKmepucmuku paccmampusaemoll 8 3aoaie cumyayuu,
OMIUYHbIe OM pealbHulX (Mme, Om KOMOPbIX AOCMPALUPOBANUCD), KOHCMPYUPOBAMb HOBbLE
cumyayuu ¢ yuemom dmux Xapakmepucmux, 8 4aCmHOCMU, NpU peuleHuu 3a0ay Ha KOHYenmpayuu,
YUuUmvléamsb NIOMHOCMb 6eUeCmed;

e peuiams U KOHCMPYUpo8ams 3a0a4u HA OCHOBE PACCMOMPEHUs PeanlbHblX CUmyayull, 8
KOMOpbIX He mpedyemcs MOYHbIl GblYUCTIUMENbHBLU Pe3YTbman,

e peuams 3a0a4u Ha 08UdICEHUe NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCUemd.

CTaTUCTHKA ¥ TEOpHUs BEPOATHOCTEH

e Onepupogame NOHAMUAMU: CMOIOYAMble U KPY208ble OUASPAMMbL, MAOIUYbl OAHHBIX, CpeoHee
apugmemuueckoe, Meouaua, HauboIbULee U HAUMeHblUlee 3HAYeHUs 8b100PKU, PA3MAX 8blOOPKU, OUCNEPCUsL U
CcMaHOapmuoe OMKIOHeHUe, CIYYAUHAS USMEHYUBOCTIb,

* U3GIEKAMb UHPOPpMAaYUIO, NPEOCABIIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX;,

e cocmaenams maodauysl, CMmpoums OUASPaAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

* Onepuposams NOHAMUAMU. PAKMOPUAL HUCTA, NEePeCMAHOBKU U COYemAaHus, mpey20IbHUK
Iacxana,

* NPUMEHAMb NPABULO NPOU3BEOCHUS. NPU PEUUEHUU KOMOUHAMOPHBIX 340a4;

* Onepuposamb NOHAMUAMU: CIYYAUHBIL ONbIM, CAYHAUHBIL 6b100p, UCHbIMAHUe, dJeMeHmapHoe
cayuatinoe cobvimue (UCX00), Klaccuyeckoe onpedeieHue 8eposimHOCHU CIYYAtiHo20 coObimus, onepayuu
HAO CYHAUHBIMU COOLIMUAMU,

* npeoCcmasnams UHGOpMayuio ¢ NOMOwbIO Kpyeos Juaepa,

* pewams 3a0ayu Ha GbIYUCTEHUE BePOSIMHOCIU C NOOCUEMOM KOIUYeCMBa apUanmos ¢ NOMOoubio
KOMOUHAMOPUKU.

B noBceqHeBHOM JKU3HN U NIPU U3YYEHHH IPYTUX MPEAMETOB:

* U36/IeKAMb, UHMEPNPEMUPOSams U NPeodpazoevleams uHpopmayuio, NPeOCMABIeHHYI0 8
maoauyax, Ha OUazspammax, 2pagurax, ompaxcarouyio ceolucmea U Xapakmepucmuky pearbHblx
npoyecco u AGNeHUl,

e onpedensimb  CIMAMUCMuYecKue XapaKmepucmukiu 6bl00poK no mabauyam, Ouazpammam,
epagpukam, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCTU O Yeau peuleHUs 3a0a4u;

* OYEeHUBAMb BEPOAMHOCTb PEANbHBIX COOLIMULL U ABTEHUL.

I'eomerpuueckue Gurypsl

o Onepupoeams NOHAMUAMU 2eOMEMPUUECKUX Puyp;

* U36TIEKAMb, UHMEPNPEMUPOBAMb U NPeobpa306bl6amb UHGOPMAYUIO O 2eOMEeMPULECKUX Queypax,
nPeoCmasieHHyio Ha Yepmedlcax,

* NPUMEHAMb 2eoMempuieckue Gakxmel 01 pewleHus 3a0ay, 6 MOM Huucie, HpPeonoaaarouux
HeCKONbKO WlaA208 PelleHsl;
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* hopmynuposams 6 NPOCMeENUX CIYHAsAX C8OUCMEA U NPUSHAKU u2yp;

* JOKA3bIBANMb 2COMEMPUYECKUE YIMBEPHCOCHUS,

* g1ademsb CMAHOAPMHOU Klaccupurayuel nioCKux guayp (mpey2oibHuKo8 u 4emulpexy20ibHUKos).

B noBceqHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeIMETOB:

* UCNOIBL306AMb  CEOUCMBA  2eOMEMPUYecKUX ueyp Oas  pewieHus 3a0a4 NPAKMUYECKO20
xapaxkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.

OTHoO1IEeHNS

o Onepuposams NOHAMUAMU: PABEHCMBO Queyp, pagHvie QUIYPbl, PABEHCHEO MPEY2ONIbHUKOS,
NApanienbHOCMy  NPSIMbLX, NEPREHOUKYIAPHOCMb  NPAMbBIX, Velbl MeNCOY NPAMbIMU, NEPREHOUKYIAD,
HAKIOHHAS, NPOeKyus, no0odue gueyp, nodobuvie hucypol, NOOOOHBIE MPEY2OTbHUKU,

o npumenams meopemy Paneca u meopemy 0 NpONOPYUOHATLHLIX OMPE3KAX NPU PeUleHUU 3a0al;

* XApakmepuz08amy 3auUMHOE PACHOIONCEHUE NPAMOU U OKPYICHOCIU, O8YX OKDYHCHOCHIEI.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

* UCNONIBL3068AMb OMHOWEHUSL OISl PeUEeHUs 3a0aY, BO3HUKAIOWUX 8 PEATTbHOU HCUSHU.

HN3mepeHus u BbIYMCICHUS

e Onepuposams npeocmagieHusmMu o OnuHe, NaoOWaou, obveme Kax eenuuunamu. Ilpumensmo
meopemy Ilugacopa, popmynvt niowaou, obvema npu peuienuu MHO2OWA208bIX 3A0ay, 8 KOMOPLIX He 8Ce
OaHHble NPeOCmasiieHbl A6HO, A MpeOyIom GbIUUCIeHUL, ONepuposamsv 0onee WUPOKUM KOIUYECHBOM
Gopmyn Onunvl, niowaou, odvema, SLIYUCAMb XAPAKMEPUCMUKU KOMOUuHayull gueyp (OKpyscHocmel u
MHO20Y20IbHUKOB) ~ GBIHUCTAMb  PACCIOAHUA  MeHCOY  pueypamu, NpuUMeHsms MmpUueoHOMempuyecKue
Gopmynvl 01151 8bIUUCTIEHULL 8 DOICe CILONCHBIX CIYYASIX, NPOBOOUNTL BbINUCIEHUS. HA OCHOBE PABHOBENUKOCU
U PABHOCOCMABIEHHOCIU;

* IPOBOOUMb NPOCbLE BLIYUCTEHUS HA 00BEMHBIX MENAX,

o chopmynuposams 3a0a4u Ha 8bINUCIEHUE ONUH, NIOWAOel U 00bEMO8 U peulamb UX.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

* NPOBOOUMb BLIYUCTEHUS HA MECMHOCTU,

° NPUMEHAMb  (POPMYTIbl NPU BLIYUCTECHUSX 8 CMEJCHIX YUeOHbIX NpeOMemax, 6 OKpydlcarujei
OelicmeumenbHOCmu.

I'eomeTpnueckue nocrpoeHnst

e H306pasicame ceomempuyeckue Gueypol H0O MeKCcmosomy U CUMBOIbHOMY ONUCAHUIO,

* C80DO0OHO ONEPUPOBAMDb YEPIMENCHBIMU UHCIPYMEHMAMU 6 HECTIOHNCHBIX CLYUAsX,

® 8bINONHAMb  NOCMPOEHUSI  MPEY2OIbHUKOS, NPUMEHAMb  OMOenbHble Memoobl NOCMPOEHUll
YUPKYILIeM U TUHEUKOU U NPO8OOUMb NPOCMeliuiie UCCLe008AHUSL YUCILA PeUEHUT,

° U300padNcams Munosvle NIOCKUe @ueypvl U 00beMHble Mend ¢ HOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.

B noBcenHeBHOI KU3HM U TP U3YyYEHUU APYTUX NMPeIMETOB:

* 8bINOIHAMb NPOCMeLiuiUe NOCMPOEHUs HA MECITHOCIU, HEOOX0OUMbLE 8 PEeANbHOU HCUSHU,

* OYEHUBAMb PA3MEPDL PEATLHBIX 00BLEKIO8 OKPYHCAIOUe20 MUPQ.

IIpeoGpazoBanusn

e Onepuposamsv noHamuem O08UICEHUs U NPeobpazoeanusi nodoobus, erademsv npuemamu
nocmpoeHus Queyp ¢ UCNONb308AHUEM OBUNCEHUL U NPeodpaz’08anuti nooobus, NpPUMeHImMb
NoJyYeHHble 3HAHUS U ONbIM NOCMPOEHULl 8 CMENCHbIX NpeoMemax U 8 pedalbHblX CUMYayusx
OKpYdfcarouieco Mupa,

e cmpoums  Queypy, nodobOHYI0 OAHHOU, NONBL30BAMBCS CEOUCMEAMU NO000U  OIs
000CHOBAHUSL CBOUCME uyp;

o NPUMEHSIMb CBOUCMBA OBUNCEHULl 011 NPOBEOeHUs. NPOCMeUx 000CHOBAHUL CBOUCME
Queyp.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

o NPUMEHAMb CEOUCEA OBUNCEHUL U NPUMEHAMb N0000Ue OJis1 NOCMPOEHUNl U 8bIYUCTEHULL.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e Onepuposams NOHAMUSAMU 6EKIMOP, CYMMA, PAZHOCMb GEKMOPO8, NPOU3GEOCHUEe GEeKMOpd HA
YUCTIO, YOl MedCOY BeKMOpaMu, CKANAPHOE NPOU3EeOeHUue 6eKmopos, KOOPOUHAMbl HA NIOCKOCMU,
KOOPOUHAMbL 6eKMOPA,

® GHINONIHAMb  OCUCMEUsL HAO GEKMOPAMU  (CNOJCEHUE, GbIUUMAHUE, VYMHOICCHUE HA YUCIO),
BLIYUCTSAMb  CKATAPHOE NPOU36eOeHUe, ONpeodeisims 8 NPOCMEUuUX CAYYasx Yeol MexcOy 6eKmOopaMu,
BLINOMHAND  PA3IONCEHUE BEKMOPA HA COCMABTANWUE, NPUMEHAMb NOJLYYeHHble 3HAHUA 6 (Qu3uKe,
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NnOIb308aMbCA  POPMYNOU BLIYUCHEHUS PACCMOAHUA MENHCOY MOUKAMU NO U3BECHHbIM KOOPOUHAMAM,
UCNOIL308aMb YPABGHEHUSL (hucyp 015 pellenus 3a0ay,

® NPUMEHAMb 8EKMOPLL U KOOPOUHAMBL OISl PEULCHUS 2COMEMPULECKUX 3A0ay HA bIYUCTeHUe ONUH,
yenos.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX MPEAMETOB:

® LCNONBL306AMb NOHAMUS 8EKMOPO8 U KOOPOUHam 0Nl peuleHus: 3a0a4 no Qusuxe, ceozpagpuu u
Opyaum yueOHbIM NnpeOMeman.

Hcropus MaTeMaTHKH

o Xapaxmepuzo6ambv 6KIA0 8blOAIOWUXCS MAMEMAMUKOS8 8 PA3GUMUEe MAMEMAMUKU U UHBIX
HayuHwlx odracmel;

* NOHUMAMb POlb Mamemamuku 6 pazsumuu Poccuu.

MeToabl MATEMATHKH

e Ucnonv3ys uzyuerHvle Memoovl, Nposooums 00KA3amenbCmeo, GblNOJIHAMb ONpPosepIice-
Hue,

* BLIOUPAMb U3YUEHHbIe MemMOoObl U UX KOMOUHAYUU OJisl peueHUss MamemMamuidecKux 3a0au,

* UCNONIL308AMb MamemamuiecKue 3HaAHUus 051 ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKPYHCalo-
wetl OetlcmeumenbHOCMU U NPOU3BEOeHUsX UCKYCCMEa,

e NPUMEHAMb NpOCmeliuiue NpocpamMmHble Cpeocmea U 31eKMpPOHHO-KOMMYHUKAYUOHHbBLE
cucmembvl npuU peueHuY Mamemamuyeckux 3a0ay.

BpInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax Uil yCHEMHOT o Mpo-
AO0JIKeHUs1 00pa30BaHUs HA YrJIyOJIeHHOM YPOBHe

DJieMeHTHI TEOPUH MHOKECTB M MATEMATUYECKOM JIOTUKH

e CBOGOIHO OMEPHPOBATH® TOHATHSMH: MHOXKECTBO, XapAKTEPHCTHKH MHOXECTBA, DJICMEHT
MHOJKECTBA, ITyCTOE, KOHEYHOE W 0ECKOHEUHOEe MHOXKECTBO, TOJIMHOYKECTBO, ITPHUHAICKHOCTh, BKIFOUSHHE,
PaBEHCTBO MHOXKECTB, CITOCOOBI 33/TaHNE MHOXKECTBA;

e 33J]aBaTh MHOXKECTBA Pa3HBIMH CIIOCO0AMH;

e TIPOBEPSITH BHITIOJTHEHHUE XapaKTEPUCTHUECKOTO CBONCTBA MHOYKECTBA,;

¢ CBOOOIHO OIEPHPOBATH TMOHATHSAMH: BBICKA3bIBAHWE, WCTUHHOCTH W JIOXKHOCTH BBICKA3BIBaHUS,
CJIOKHBIC U TPOCTHIC BBICKA3bIBAHUS, OTPUIIAHUE BHICKA3bIBAHUIN; UICTUHHOCTh U JIOXKHOCTh YTBEPKICHHUS U
€ro OTPHIIAHUS, OTICPAILIMU HAJ BBICKa3bIBAHUSAMU: U, WIH, HE; YCIIOBHBIC BICKA3bIBAHUS (MMILTUKAIUH );

® CTPOUTH BBICKA3BIBAHUS C UCTIOIH30BAHHEM 3aKOHOB aJTreOphl BRICKA3bIBAHHIA.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

¢ CTPOUTH PACCYXICHUS HA OCHOBE MCIIOJIb30BAHMUS ITPABUII JIOTUKH;

e ICTIOJIH30BaTh MHOXKECTBA, OMEPAIMM C MHOXECTBAMH, WX rpaduueckoe MpeicTaBlIeHUE
JUTSI OTIMCAHMS PEATTbHBIX MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]a4 IPYTUX YUYCOHBIX TPEIMETOB.

Yucaa

¢ CBOOOTHO OTIEpUPOBATH MOHATUSMH: HATYpaJbHOE YHCIIO0, MHOKECTBO HATYypPAIBHBIX YHCEIL, IIENI0e
YICII0, MHOXXECTBO IIEJBIX 4YHCEN, OOBIKHOBEHHas Ipo0b, JHecATHYHAs JApoOb, CMEMaHHOE YHCIIO,
paIMOHAIIBHOE YHKCJIO, MHOXECTBO PALMOHAJIBHBIX YHCEN, UPPAIMOHAIBHOE YUCIIO, KOPEHb CTEIEHHU N,
NEHCTBUTEIBHOE YHMCJIO, MHOXECTBO JICHCTBUTENBHBIX YHCEN, TE€OMETPUUYECKas HHTEpIpeTaIus
HATYpallbHBIX, IIEIBIX, PAIIMOHAIBHBIX, IEHCTBUTEIHHBIX YHCET;

e IOHUMAaTh M OOBSICHATh PA3HUIY MEXKAY MO3UIIMOHHONH M HEMO3UIMOHHOW CHUCTEMaMU 3aIUCH
YHUCET,

e NIEPEBOMTD YKCIIA U3 OJHON CHCTEMBI 3aIUCH (CUCTEMBI CUMCIICHHUS) B IPYTYIO;

e JOKa3bIBaTh W HCIIONB30BaTh MpHU3HAKU Jenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmBl u
MIPOM3BEICHUS YMCEIT ITPH BHIMIOJTHEHUN BBIYUCIICHUH M PEIICHUH 3a/1a4;

e BEITIOHSITH OKPYTJIEHUE PAIIHOHAIBHBIX U UPPAIMOHAIBHBIX YUCEN C 3aJaHHON TOYHOCTHIO;

® CPaBHMBATH JCHCTBUTEIILHBIC YK CIIAa PA3HBIMH CIIOCO0aMU;

e YIIOPSIOUMBATh YHMCJIA, 3allMCAaHHbIE B BHJICE OOBIKHOBEHHOW U JECATHUYHOW IpoOM, dHCIIa,
3aMyUCaHHbIC C MCITOJIb30BaHUEM apU(PMETHUECKOrO KBaJAPATHOIO KOPHS, KOPHEH CTEreHH 0oJIbIie 2;

¢ Haxoautb HO/] u HOK umcen pasupiMu cioco0aMu 1 UCIIOJIB30BaTh UX NP PEILICHUH 3a/1aY;

3 3[(60]: " faJjie€ — 3HaTh OIPEACIICHUEC TOHATUSA, 3HATh U YMETb JOKA3bIBATh CBOIiCcTBa (HpI/ISHaKI/I, €CJIM OHHU CCTB) IIOHs-
TUSL, XapaKTCPU30BaTh CBA3U C APYTUMU NOHATUAMU, MPCACTABIIAA OAHO NOHATUEC KaK 4YaCThb LCJIOCTHOIO KOMIIJICKCA,
HCIOJIB30BaTh IIOHITHE U €r0 CBOMCTBA pu NpoOBCACHNU paccym,ueﬂm?l, JA0Ka3aTeJIbCTB, pCUHICHUU 3a/1a4.
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® BBIIIOJIHATH BBIYMCICHUS H Hp€06pa3OBaHI/IH BLIpa)KeHI/II‘/'I, COoACpKaAIUX I[efICTBHTCHLHBIe qucia, B
TOM YHCII€ KOPHU HATypaJbHBIX CTEIEHEH.

B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NPEIMETOB:

* BBITIOJIHATD U OOBACHATH PE3YNIbTAThl CPABHEHUS PE3YIbTATOB BBIUMCICHUH NIPU PEIICHUH
IPAKTUYECKUX 3aJa4, B TOM YHCJIE€ NMPHUOIMIKEHHBIX BBIYMCICHHUH, UCHOJIb3Yys pa3Hble CIOCOObI
CPaBHEHUMU;

e 3aIIMCBIBATh, CPABHUBATh, OKPYIJIATh 4YMCIOBBIC [AHHBIC pEAIBHBIX BEJIHYUH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

e COCTaBJISITh M OLIGHUBATh PA3HBIMM CHOCOOAMM YHCIIOBBIE BBIPAKEHMS IPU PEIIECHUU
MPAKTUYECKHX 33/1a4 U 33/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OPaA30BaHUS

o CBOOOTHO OIIepUpOBATH MOHATHAMHU CTETICHH C IEJIBIM U IPOOHBIM MTOKa3aTelNeM;

e BBITNOJIHATD JOKA3aTEJIbCTBO CBOWCTB CTENEHM C LIEIBIMU U JPOOHBIMU IIOKA3aTENISAMU;

e OIICPUPOBATh  IOHATUSAMU  «OJHOYJIEH», «MHOIOWIEH», «MHOTOWIEH C  OJHOH
[IEPEMEHHON», «MHOTOWIEH C HECKOJIBKUMH IE€PEMEHHbIMUY, KO3()(UIMEHTH MHOro4JeHa,
«CTaHJAapTHAas 3alMCh MHOTOWIECHA», CTEIIEHb OJTHOWIECHA U MHOTOWICHA,

e CBOOO/IHO BIIAJETh MpUEMaMU IpeoOpa3oBaHUs LENbIX U JPOOHO-pAIlMOHAIBHBIX
BBIPA)KCHU;

e BBHIMIOJIHATD  PA3jOKEHWE MHOTOWICHOB Ha MHOXUTEJIM Ppa3HbIMU CIOcOOaMu, ¢
HCI0JIb30BaHUEM KOMOMHALIUI pa3JInYHbIX IPUEMOB;

e HCIIOJIB30BaTh TeopeMy Buera u TeopeMy, oOpaTHyto Teopeme Buera, aiis nmorcka KopHen
KBaJPaTHOI'O TpEXWIEHa M JUIs PELICHHs 3a7ad, B TOM YHMCIE 3aJad C [apaMeTpamMu Ha OCHOBE
KBaJIpaTHOT'O TPEXWICHA;

e BBINOJHATD JEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

e JIOKa3bIBaTh CBOMCTBA KBAaIPaTHBIX KOPHEHN U KOPHEW cTeneHu N;

e BBIIIOJIHATD MPeoOpa3oBaHUsl BBIPAKEHUM, COJAEPXKALIUX KBaJpaTHbIE KOPHH, KOpPHU
CTEIIECHH N,

e CBOOOJTHO ONEpUPOBATh MOHATUSIMU «TOXJECTBO», «TOXKIECTBO HA MHOXECTBEY,
«TOKIECTBEHHOE MPeo0pa3oBaHUe»;

e BBITIOJIHATD Pa3IMYHbIEe IPE0OpPa30BaHUs BBIPAXKEHUH, COAEpKAILIUX MOTYIIH.

B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIHX NPEeIMETOB:

e BBIIIOJIHATHh NPE0Opa3oBaHUsl W JEUCTBUA C OYKBEHHBIMU BBIPQXKCHMUSIMHM, YHCIIOBBIE
KO3 PHUIHUEHTH! KOTOPBIX 3alMCaHbl B CTAHIAPTHOM BHJIE;

e BBIMIOJIHATH MPEOOpPa3OBaHUs PAIlMOHAIbHBIX BBIPAKEHUN NpPHU PEIICHUH 3aJad JPYrux
y4eOHBIX IPEAMETOB;

e BBITIOJIHATH NPOBEPKY MPaBAONOA00Us (QU3NYECKUX UM XMMHUYECKHUX (OpPMYyJI Ha OCHOBE
CPaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHHUsI M HEpABEHCTBA

e CBOOOHO oONEepUpOBaTh MOHATHSIMH: ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIBHBIE ypPaBHEHHUS H
HCPAaBCHCTBA, YPABHCHUEC, SABJIAIOLICCCS CICACTBUCM APYTOTO YpaBHCHUA, YpPaBHCHUS, PAaBHOCHUJIBHBIC Ha
MHOXXCCTBEC, paBHOCHUJILHBIC HpeO6pa3OBaHI/I$[ ypaBHCHI/Ifl;

e pelIaTh Pa3HbIE BHUJBlI YPAaBHEHHUNM M HEPABEHCTB M UX CUCTEM, B TOM UYHCIIE HEKOTOPHIE
ypaBHeHUs 3 U 4 cTeneHel, IpoOHO-pallioHaIbHbIE U HppallOHAIbHbIE;

e 3HaTh TeopeMy Buera 11 ypaBHEHHH CTEIIEHU BBILLIE BTOPOU;

e IOHUMATh CMBICI TEOPEM O pPaBHOCUJIBHBIX M HEPaBHOCUJIBHBIX IPEOOPa30BaHMSIX
YPaBHEHUI U YMETh UX JJOKa3bIBaTh;

e BIQJIETh PA3HBIMU METOJAMHU pEUICHUS YPaBHECHHI, HEPABEHCTB M HX CHCTEM, YMETh
BBIOMPATh METO/I PELICHUsI U 0OOCHOBBIBATH CBOW BHIOOD;

e ICIIOJIB30BaTh METOJ WHTEPBAJIOB JJIsi PELIEHUS HEPaBEHCTB, B TOM YHCJIE ApPOOHO-
palMoHaNBHBIX U BKJIIOYAIOIINX B ce0s1 MPPALlMOHAIbHBIE BEIPaKEHUS;

e pemiaTh anaredpavyecKkue ypaBHEHHS M HEPAaBEHCTBA W HUX CHUCTEMBI C MapaMmeTpamMu
anreOpandeckuM U rpapuueckiuM MeTodaMu;

e BJIAZICTh PA3HBIMU METOJAMH JJOKA3aTEIILCTBA HEPABEHCTB;
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e PEILIATh YPABHEHHUS B LEJbIX YHCIIAX;

e N300payKaTh MHOXECTBA Ha IUIOCKOCTH, 3aJjaBacMble YpaBHECHUSMU, HEPABEHCTBAMHU U UX
CHCTEMaMHU.

B noBceaqHeBHOM KM3HN U NIPU U3YYEHHH IPYTUX MPEAMETOB:

* COCTaBJISITh U PELIATh YPABHEHHUsI, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUU 3aJ1a4 APYTUX
Y4eOHBIX TIPEIMETOB;

e BBITOJHATH OLICHKY MPAaBAONOA00US PE3YJIbTATOB, MOJYy4YaeMbIX IPU PEIICHUHN Pa3TUYHbIX
yYpaBHEHHU, HEPABEHCTB U UX CUCTEM IIPH PEIICHUU 33]1a4 IPYTUX yU4eOHBIX MMPEAMETOB;

* COCTaBJISITh M PEIIATh YPAaBHEHUS M HEPABEHCTBA C MapameTpaMy IPU PELICHHUH 3a7ad
JIPYTUX YYEOHBIX TIPEIMETOB;

* COCTaBJSITb YPABHEHHE, HEPABEHCTBO MIIM MX CHUCTEMY, ONMCBHIBAIOLIUE PEATBbHYIO
CUTYallUIO WJIM NIPUKIIAJIHYIO 3a]1auy, HHTEPIIPETUPOBATH MOJIYYECHHBIE PE3YIIbTATHI.

DOyHKUUHA

e CBOOO/IHO OMNEpHUPOBaTh MOHATUSIMH: 3aBUCUMOCTh, (YHKIHOHAJIbHAS 3aBUCHMOCTD,
3aBUCHMAasl M HE3aBHCHMAs TIEpEMEHHBbIC, (YHKIUS, CIOCOOBI 3aJaHus (PYHKIMH, apTyMEHT U
3HaueHue (DYHKIMHU, 0OJACTh OMpPENEICHUS M MHOXXECTBO 3HAueHUs (QYHKIHMH, HYIH (DYHKIHUH,
MIPOMEXYTKH 3HAKOMIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKITUH, HAaOOJIbIIIee U HAUMEHBIIICEe 3HAYCHHUS,
YETHOCTH/HEUETHOCTh (YHKIIMH, MEPUOJUYHOCTh (yHKUMH, Tpaduk (yHKIUU, BEpPTUKAIbHAS,
TOPU30HTANIbHAS, HAKJIOHHAS aCHMITTOTHI; TpaUK 3aBUCUMOCTH, HE SBJISIOIICHCS (yHKITUCH,

e cTpouTh Tpaduku GYHKIUN: TUHEHHOW, KBaApaTUYHOH, NPOOHO-TMHEHHOHN, CTENEeHHOU
[IPH Pa3HbBIX 3HAYCHUAX MTOKA3aTess crencHu, Y=|X|;

e HCIOJIb30BaTh MpeobpazoBanus rpaduka (ynkuumu Y=f(X) maas moctpoenust rpadukoB
bynkmii y=af(kx+b)+c ;

e AHAJM3UPOBATH CBOMCTBA PYHKIIMIA U BUJ rpaduKa B 3aBUCUMOCTH OT I1apaMeTPOB;

° CBO6OI{HO OIICPHUPOBATH TIOHATUSAMMU oCICaA0BaTCIbHOCTD, OrpaHU4YCHHAsA
IIOCJICA0BATCIIbHOCTE, MOHOTOHHO BO3pacCTaromias (y'6bIBaIOH_[a$I) MMOoCJICAOBATCIIbHOCTb, IIPCACII
IOCICI0BAaTCIBHOCTH, apI/I(i)MCTI/I‘ICCKaﬂ Imporpeccusd, reoMCTprUICCKasa Imporpeccus,

XapaKTepUCTHUECKOEe CBOWCTBO apu(MeTHIeCcKoil (TeOMETPUIECKON ) TPOrPeCcCui;

e HCTIOJIb30BaTh METOJ] MAaTeMaTUYECKOW MHIYKIMU JUIsl BBIBOJA (OPMYJI, JTOKA3aTEIbCTBA
PaBEHCTB M HEPABEHCTB, PEIICHU 3a7a4 Ha JE€IIMMOCTD;

e IICCJIEIOBATH ITOCIIEN0OBATEIILHOCTH, 3alaHHBIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIE 33]]a4l HA apU(PMETHIECKYIO U TEOMETPHUECKYIO TPOTPECCUH.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

e KOHCTPYUPOBATh M HCCIIEOBAaTh (DYHKIIMH, COOTBETCTBYIOLIHE pEallbHBIM MpoIeccaM U
SIBJICHUSIM, HMHTEPIPETUPOBATh TMOJyYEHHBIE pe3ylabTaThl B COOTBETCTBUU CO CHEIU(UKOM
HCCIIEAYEMOTO TIPOIIecca WU SIBJICHHUS,

e CTIOJIb30BaTh TpadUKH 3aBUCUMOCTEH IJIsi HCCIECIOBAHUS PEATbHBIX TMPOIECCOB U
SIBJICHHI;

e KOHCTPYUPOBATh M HCCIAEAOBATh (PYHKIMKW TIPU pEIICHUH 3a7a4 JIpYruxX y4eOHBIX
MPEeIMETOB, WHTEPIPETUPOBATh TOJYYCHHBIE pPE3ylbTaThl B COOTBETCTBHHM CO CHElU(UKON
y4eOHOT0 MpeameTa.

CraTucTHKA ¥ TeOpHUs BEPOATHOCTEH

¢ CBOOOJTHO ONepUpOBaTh MOHATHAMH: CTOJIOYATBIE W KPYTOBBIE TUArpaMMbl, TaOJHIBI JaHHBIX,
cpemHee apu(pMeTHUECKOe, MearaHa, HanOoJblllee M HauMEHbIlIee 3HAYEHHS BBIOOPKH, pa3Max BBIOOPKH,
JUCIIEPCHS M CTaHJAPTHOE OTKIIOHEHHUE, CIIy4aiiHasi U3MEHYUBOCTb;

e BEIOMpaTh Haubosiee yA0OHBIH crtoco0 mpeacTaBieHus HHpopMaluy, aieKBaTHBINA ee CBOMCTBAM U
LIEJISIM aHAJIN3a;

e BBIUMCIISITh YUCIOBBIE XapaKTEPUCTHKHU BHIOOPKH;

¢ CBOOOJTHO OTIEpUPOBATh MOHATHIMHU: (DaKTOpUAT YMCIIA, TIEPECTAHOBKH, COUETAHHS U Pa3MEIIeHus,
TpeyroiapHuk [lackans;

e CBOOOZIHO OIEpUpPOBATh MOHATHUSAMH: CIyYallHBIA OMBIT, CIYYalHBI BBIOOP, HCIBITAHUE,
JJIEMEHTapHOE clydaiiHoe coObiTHEe (MCXOM), KIIACCHYECKOE OINpE/ICIIeHHe BEPOSITHOCTH CIIy4YaifHOTO
COOBITHSI, ONIEpAlK HaJl CTy4aliHBIMU COOBITHUSIMH, OCHOBHBIE KOMOMHATOPHBIE ()OPMYIIbI;
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e CBOOOJTHO OTEpUPOBATh TOHATHAMH: CIIYIaWHBIA OMBIT, CIy4YallHBIA BBIOOpP, WCIBLITAHHE,
AJIEMEHTApHOE CIydaiHoe cOObITHE (MCXO[), KIACCHYECKOE OIPE/ICIICHUE BEPOSTHOCTH CIYYaifHOTO
COOBITHS, OTICPALIMU HAJl CITyYalHBIMH COOBITHSMH, OCHOBHBIE KOMOMHATOPHBIC (HOPMYIIBI;

e 3HATH MPUMEPBI CIYYANHBIX BEJTUYNH, U BBIYMCISATh HX CTATUCTHYCCKUE XapaKTEePHCTHKH,

e HCIIOJIB30BaTh (POPMYITBI KOMOMHATOPHUKH MPHU PEIICHHH KOMOMHATOPHBIX 33/1a4;

e pelIaTh 3aJ1a4M Ha BBIUMCICHUE BEPOATHOCTH B TOM YHUCIIE C UCIOIb30BaHUEM (POPMYIL.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

e NIPEACTABIATH MHPOPMAIUIO O PEATBHBIX MPOIEcCcax U SBICHUSIX CIOCOOOM, aIeKBaTHBIM
€€ CBOICTBaM U 1IEJIU UCCIICIOBAHNUS,

e AHAJIM3UPOBATh U CPABHUBATH CTATUCTHUYECKHE XAPAKTEPUCTUKH BHIOOPOK, MOIYYECHHBIX B
Mpollecce PEIICHUs MPUKIATHON 3aJaud, MU3Y4YCHHUS pEajbHOTO SIBICHUS, PEIICHUs 3a7aud U3
JIpYTUx y4eOHBIX MPEIMETOB,;

e OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUH U SIBICHUN B PA3TUYHBIX CUTYaLIUSIX.

TexcToBbBIE 3a1a4H

e Pemiath mpocThie W CIIOKHBIC 3a7aud, a TaKXKe 3a/Jayd IOBBIIICHHOM TPYAHOCTH U
BBIJICJIATh UX MATEMATUYECKYIO OCHOBY;

e pacIio3HaBaTh Pa3HbIC BUBI U TUIIBI 337124,

e CIOJIb30BaTh Pa3HbIE KPATKHE 3alUCU KaK MOJENM TEKCTOB CIOXKHBIX 3aJad U 3aJad
MOBBINICHHOW CJIOKHOCTH JUISI TIOCTPOSHUSI TOMCKOBOM CXEMBI W PEIICHUS 3aJla4, BBIOMPATH
ONTUMAJIBHYIO JIJISl pacCMaTpPUBAEMOil B 3aJ1a4€ CUTYallM1 MOJIEIb TEKCTa 3a/1a4H;

e pa3IMyuaTh MOJENIb TEKCTa M MOJIEb PEIICHUs 3a7a4d, KOHCTPYUPOBATh K OJHON MOJIETH
pelIeHus CIOXKHBIX 3a/1a4 Pa3HbIe MOJIEIU TEKCTa 3a/1a4u;

e 3HaTh U IPUMEHATH TPU CIIOCOOA MOKCKA pelieHus 3a1a4 (0T TpeOOBAHUS K YCIOBUIO U OT
yCIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBI );

e MOJICITUPOBATH PACCYKJICHUS TIPH IMOMCKE PEIICHUS 33134 C IIOMOIIBI0 Tpad-CXeMBbI;

e BBIJICJISATD ATAIlbl PELICHUS 33/1a4d U COJIEPKaHUE KaX0ro 3Tara;

e YMETh BHIOMpATh ONTHMAJIBHBIA METOJ PEHICHHS 3aJa4d W OCO3HaBaTh BBHIOOP METO]A,
paccMaTpuBaTh pa3MyHbIE METObI, HAXOJIUTh Pa3HbIE PEIICHUS 3a4a4l, €CIIM BO3MOXKHO;

e AHAJIM3UPOBATH 3aTPYTHEHUS TIPU PEIICHUH 3a7a4;

e BBITIOJIHATH Pa3IMYHbIe MPE0Opa30BaHUs MPEITI0KEHHON 3a/1auk, KOHCTPYHPOBATh HOBBIE
3a/1aud U3 IaHHOM, B TOM YHCJIE OOpaTHBIE;

e UHTEPIIPETUPOBATh BBIYMCIUTENBHBIE PE3YNbTAaThl B 3a/Jaue, HUCCIEAOBAaTh IMOIYYEHHOE
pelieHue 3a1a4mn;

e U3MEHATH YCIOBUE 3a/ay (KOJIMYECTBEHHBbIC WM KAa4eCTBEHHBIC JAHHBIE), HCCIEAOBAThH
W3MEHEHHOE MPEe0OPa30BAHHOE;

e AHAJTM3UPOBATh BCEBO3MOXKHBIE CHTYAI[MM B3aMMHOTO PACIOJIOKEHHUS JIBYX OOBEKTOB U
W3MEHEHNE UX XapaKTEPUCTUK MPU COBMECTHOM JIBIXKEHHH (CKOPOCTH, BPEMs, pacCTOSHUE) TPH
pelleHny 3a7ad Ha JBIKEHHE JIBYX OOBEKTOB KaK B OJHOM, TaK U B MPOTHUBOMOJIOKHBIX
HaIpaBJIEHUAX, KOHCTPYHUPOBATh HOBHIE CHUTYallMd Ha OCHOBE M3MEHEHMs YCIOBHM 3aJaud TpU
JBUKEHUU T10 PEKE;

e FICCJICJIOBATh BCEBO3MOJXKHBIC CHUTYaIlMM TPU DPEIICHWH 3aJad Ha JBI)KCHHE IO PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e pemaTh pa3HoOOpa3HbIE 3a/]aYH «HA YaCTH,

e pemiath ¥ 00OCHOBBIBATH CBOE peEIIeHHE 3a7au (BBIACIATh MAaTEeMaTHYECKYI0 OCHOBY) Ha
HaxO0’KJICHWE YaCTH YMCIIa U YHCIIA TI0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

e OOBSICHATH UJCHTHYHOCTD 33/1a4 Pa3HBIX TUIIOB, CBSI3BIBAIOIINX TPHU BETUYUHEI (Ha paboTy,
Ha TIOKYIKH, HA JABUKEHUE), BBIJCIATh 3TH BEJIMUYMHBI M OTHOIICHHUS MEXITYy HUMU, IPUMEHSITh UX
MIPH PEIICHUH 33714, KOHCTPYHPOBATh COOCTBEHHBIE 3a]a4 YKa3aHHBIX THIIOB;

e BJIaJICTh OCHOBHBIMH METOJIAMHU PEILICHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH, UCIIOIb30BaTh
HX B HOBBIX CUTyallUAX 110 OTHOIICHHWIO K N3YyYC€HHBIM B IIPOLECCE O6yquI/I$I;

e pelaTh 33/JaYd Ha TPOICHTHI, B TOM YHUCJE, CIOKHBIE MPOILEHTh ¢ 000CHOBaHUEM, HC-
MOJTK3YS Pa3HbIE CIIOCOOBI;
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e pemaTh JOTMYECKUE 3aJaud Pa3HbIMU CIOCO0aMH, B TOM YHUCIE, C ABYMSI OJOKaMu H C
TpeMs OJIOKaMU JTaHHBIX C TIOMOIILIO Ta0JIHII;

e pemIaTh 3aJa4d 110 KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEH HA OCHOBE HCIIOJIb30BAaHUS
M3Y4YEHHBIX METOJIOB M1 0OOCHOBBIBATDH PEILICHUE;

e peIIaTh HECIOXKHbIE 3a7ja4l 10 MAaTEMaTUUYECKON CTaTUCTHUKE;

e OBJIQJIETh OCHOBHBIMM METOJIaMH PEILICHHUS CIOKETHBIX 3ajad: apu(pMETHUECKU,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPUUYECKHM, rpaduIecKuid, IPUMEHSITh UX B HOBBIX I10
CPABHEHUIO C U3yYEHHBIMU CUTYALMIX.

B noBceHeBHOM KU3HM M TIPM M3Y4YEHUH APYTUX NMPeJIMETOB:

e KOHCTPYUPOBaTh HOBBIE JJI1 JAHHOM 3aJaud 3a/ladyHble CUTyallud C YYETOM pPEabHBIX
XapaKTepUCTHK, B YAaCTHOCTH, IPU pEIICHWU 3a/ad Ha KOHLEHTPAllUH, YYUTHIBATH ILIOTHOCTh
BEILIECTBA; pelIaTh U KOHCTPYHPOBATh 3a/1ayd HAa OCHOBE PACCMOTPEHUS PEAIbHBIX CUTYallUi, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BEIYUCIUTENLHBINA PE3yNIbTaT;

e pelIaTh 33J1a4M Ha JABM)KEHUE 10 PEKE, pacCMaTpHUBasi Pa3HbIE CUCTEMbI OTCUETA;

e KOHCTPYUPOBATH 33JIJaYHbIE CUTYAI[H, IPUOJINKEHHbIE K PEaIbHON JEHCTBUTEIBLHOCTH.

I'eomerpuueckue purypsi

e CBOOOHO OIEpUPOBaTh TE€OMETPUUYECKUMH TOHATUSMU NPU pPEIIEHUU 3a7ad U
MIPOBEACHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e CAMOCTOATENBHO (OPMYIIMPOBATH OMNPEACTCHUS TEeOMETPUYECKHX (UTYp, BBIIBHUTAThH
TUIOTE3bl O HOBBIX CBOWCTBAaX M MpHU3HAKaX TeOMETPUYECKHX (Uryp u 0OOCHOBBIBATH WIIU
orpoBepraTb MX, 0000maTh WJIM KOHKPETU3UPOBATh pPE3yJbTaThl HAa HOBBIE KiIacChl (UTYD,
MIPOBOJMTH B HECIIOKHBIX CIIydasix Kiaccuukanuio Guryp rno pa3iaudHbIM OCHOBAHUSM;

® CCIIEJIOBATh UEPTEXKH, BKIIOYAas KOMOWHAIMu GUTYyp, H3BIEKATh, WHTEPIIPETHPOBATE W
MpeoOpa3oBEIBATh WH(GOPMAIIHIO, IPEICTABICHHYIO Ha YePTEKaX;

® p€lIaThb 3aJadyd I€OMCETPUYCCKOI'o COJACpKaHUA, B TOM UYHCIC B CUTyallusdX, KOrJa aJI'OPUTM
pemieHuA HE CICAYCT ABHO U3 YCJIOBH:A, BBINIOJIHATH HGO6XOI[I/IMI)IC IJId peii€Hus 3aJa4r JOIMOJIHUTCIbHBIC
MTOCTPOCHUS, HCCIIE0BAaTh BOSMOKHOCTh PUMEHEHHS TeopeM 1 (GOpMYI IS pelIeHUs 3a]1ad;

e (hOpMyJINPOBATH U JI0OKA3bIBATh TCOMETPUICCKHIE YTBEPKICHUS.

B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

e COCTABJIATDH C MCIIOJIb30BAHUEM CBOWCTB F€OMETPUUECKUX (DUTYp MaTEMaTHUUECKHUE MOJETU
JUIS pEIIeHHs 3a/ad NPAaKTHYECKOIO XapakTepa M 3a7ad U3 CMEXKHBIX AMCLMILINH, UCCIIENOBATh
MOJIy4E€HHBIE MOJIETIN U UHTEPIPETUPOBATH PE3YIIbTAT.

OTHoIeHHNSA

. BJ'Ia,I[eTL MOHATHUEM OTHOLICHU KaK METAITPECAMCTHBIM;

¢ CBOOOJIHO  OIEpUPOBATh TMOHSATHSIMHU: PAaBEHCTBO (QUTYp, paBHble (GUTYpHl, PaBEHCTBO
TPECYrOJIbHUKOB, MNapaJlUICIbHOCTL IMPAMBIX, TCPICHAUKYIIIPDHOCTE TIPAMBIX, YIJIBI MCKAY HPsSIMbBIMU,
TIEPIICHIUKYJIISP, HAKJIOHHAS, POSKIHS, TI0/Io0ue QUryp, mogo0Hble PUryphl, MOJOOHBIE TPEYTOIEHUKH;

* YICTIOJIL30BATh CBOMCTBA MOA0OHS U paBeHCTBA (DUTYp TIPH pEIICHUH 33/1a4.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

® VCIIOJIb30BaTh OTHOIICHHUA IAJI IMOCTPOCHUA U UCCIICAOBAHUSA MATEMATUYCCKUX Moz[eneﬁ 00BEKTOB
peaabHOU JKU3HH.

HN3mepenns n BbIYUCICHUS

L4 CBO60Z[H0 OINICPUPOBATH MOHATUAMHA AJIMHA, IJIOLIAAb, 06’LCM, BCJIMYMHA yTIJla KaK BCJIMYMHAMU,
HCIIOJIE30BaTh PAaBHOBCIIMKOCTL UMW PAaBHOCOCTABJIICHHOCTb IMIpW PEIICHUM 3aJa4 Ha BBIYUCICHUC,
CaMOCTOSITEIIBHO IONy4YaTh M HWCIOJIB30BaTh (OPMYNbI Ui BBIYMCICHUH Iuiomanedi u oobeMoB ¢uryp,
CBO60,I[HO OICpUpPOBATh HIMPOKUM Ha60p0M (l)OpMyJ'I Ha BBIYUCJICHUC MIPpU PCHICHHUU CJIOKHBIX 3a/1a4, B TOM
YucCJI€ W 3aJa4d Ha BBIYHUCIICHUE B KOM6I/IHaHI/I${X OKPY>XHOCTH M TPECYTIOJIbHUKA, OKPYXHOCTH H
YCTBIPEXYT'OJIbHUKA, @ TAKIKE C IPUMEHCHUEM TPUTOHOMETPHU

® CAMOCTOATCIBHO q)OpMyJ'II/IpOBaTL TUIOTE3bI U MPOBEPATH UX JOCTOBECPHOCTD.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

¢ cCBOOOZHO OmepupoBaTh (HOPMYJIaMH IPU PELICHHWH 3ajad B APYIHX y4eOHBIX NpeAMeTax W MpH
MMpOBCACHUU HCO6XO,I[I/IMBIX BBIYHCJICHUH B pea.]'H:HOﬁ JKHU3HU.

I'eomeTpnuyeckue nocrpoeHus

e OnepupoBaTh NOHIATHEM HAOOpa FIEMEHTOB, ONPENEIAIONINX TEOMETPUUYECKYIO QUTYDY,

e BJIa/IETh HAOOPOM METO/IOB IIOCTPOCHUH LIUPKYJIEM U JINHEHKOM;
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e [IPOBOJNUTH AHAJIU3 U PEAIU30BBIBATE dTAllbl PEIICHU 3a7a4 Ha IIOCTPOCHUE.

B noBceaqHeBHOM KM3HN U NIPU U3YYEHHH IPYTUX MPEAMETOB:

e BBIIIOJIHATH IIOCTPOCHUS HA MECTHOCTH;

e OLICHUBATh Pa3MePhl PEAThHBIX 00BEKTOB OKPY)KAIOIIETO MUpa.

IIpeoOpa3oBanus

e OnepupoBaTh JABIKESHUSMH H MTPEOOPA30BAHMSIME KaK METAIIPEIMETHBIMH ITOHATHIMU;

e OIIEPUPOBATh MOHSATHEM MABIKCHUS M MpeoOpa3oBaHHA MOA00HS It 00OCHOBaHHM, CBOOOIHO
BIIQ/IETh MPHEMaMH TOCTPOEHHS (PUTYp C MOMOIIBIO0 ABMKEHWH M MPeoOpa3oBaHUS MOJOOHS, a TaKKe
KOMOWHAIIUSMHY TBIKEHUH, NTBIKCHHUHA U TTPeo0pa3oBaHuil;

® UICTIONIb30BAaTh CBOWCTBA MABIDKCHMH M MpeoOpa3oBaHMi JJisi NPOBEACHUS OOOCHOBaHHS U
JOKa3aTeNbCTBA YTBEPKACHUN B TEOMETPUH U JPYTUX YIeOHBIX MMPEAMETax;

e IT0JTH30BATLCST CBOMCTBAMH ABMKEHUH M MMpeoOpa3oBaHUN TIPH PEIICHUH 3a1ad.

B noBceaqHeBHOM KM3HN U NIPU U3YYEHHH IPYTUX MPeAMETOB:

e IPUMEHSATH CBONCTBA ABMKCHHUH M IPUMEHSATD MTOTO0ME IJIsT TOCTPOCHUH W BEIIUCIICHHM.

BekTopbl M KOOPAMHATHI HA IIOCKOCTH

¢ CBOOOJTHO OTEpHUPOBATh MOHATUSIMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, MPOM3BENICHIE BEKTOPa
Ha YHCJO0, CKAIAPHOE MPON3BEACHIE BEKTOPOB, KOOPJAMHATHI HA TUIOCKOCTH, KOOPJMHATHI BEKTOPA;

e BJIQ/ICTh BEKTOPHHIM ¥ KOOPAMHATHBIM METO/JOM Ha IUIOCKOCTH [UIS pEHIeHHs 3agad  Ha
BBIYHCJICHUC U JOKA3aTCIIbCTBA,

e BEITIOTHSTH C TIOMOIIBI0 BEKTOPOB M KOOPAMHAT JTOKA3aTEIbCTBO M3BECTHBIX €My T€OMETPHUECKUX
(hakTOB (CBOHCTBa CpeNHUX JUHHIA, TEOPEM O 3aMeYaTeNbHBIX TOYKaX W T.II.) M MOJy4aTh HOBBIE CBOWMCTBA
U3BECTHBIX (QUTYP;

® MCIIOJIb30BAaTh YpaBHCHUSA q)Hpr JJIg pelICHUA 3aaa4 U CaMOCTOATCIIBHO COCTABJIATL YPABHCHHA
OTJIENBHBIX TUIOCKUX (QUTYD.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

e UCTIONB30BaTh TOHSATHS BEKTOPOB M KOOPAWHAT JJIS PemieHHs 3ajad mo (usuke, reorpaguu u
JIPYTUM y4eOHBIM MpeIMeTaM.

HcTopust MaTeMaTHuKH

e [loHMMaThr MaTEeMaTHKy KakK CTPOTO OPTaHW30BAHHYI) CHUCTEMY HAy4YHBIX 3HaHWH, B YaCTHOCTH
BIIQJIETh  TPEACTaBIeHUSAMH 00 aKCHOMAaTHYECKOM TIOCTPOSHHH TE€OMETPUHM W TePBUYHBIMHU
NMpEaACTAaBJICHUAMU O HECBKIINIOBBIX TCOMETPHUAX;

e paccMaTpyUBaTh MATEMATHKy B KOHTEKCTE HCTOPUU PA3BUTHSA LUBUIN3ALUU U HUCTOPUU
pa3BUTHUSA HAYKH, IOHUMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccum.

MeTtoabl MATEMATUKH

e BianeTs 3HaHMSIMH O Pa3NUYHBIX METOJaX OOOCHOBAaHHWS M OMPOBEPKEHHUS MaTeMaTHue-
CKHMX YTBEPKJICHUH U CAMOCTOATEIbHO NPUMEHSTh UX;

e BJIQJIETh HABBIKAaMM aHaJN3a YCIOBHUS 3aa4yd U OIPEACICHUs IMOAXOMAIINX I PELICHUS
3a/1a4 U3YYEHHBIX METO/IOB UM UX KOMOWHAIIHIA,

* XapaKTEepU30BaTh ITPOU3BEACHUS UCKYCCTBA C YUETOM MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJE, UCIIOJIB30BATh MATEMATHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSTEJILHOM TBOPYECTBE.

3.Coodepotcanue yueonozo npeomema

Conepxxanme Kypca anreOpsl B 7-9 Kimaccax MPEACTaBICHO B BHJE CIEAYIONIMX COJEepiKa-
TEJNBHBIX Pa3/ieoB: «Auaredpa», «Hucja0BbIe MHOKECTBA», «PYHKIHN», «DJIeMEHTbI NPUKJIAA-
HOM MaTeMaTHKH», «AJiredpa B HCTOPUYECKOM PA3BUTHI.

Conepxanue paszzena «Ajaredpa» GopMHpyeT 3HaHUS O MaTeMaTHYECKOM SI3bIKE, HEOOXO-
JUMBIE JUISl peIIEHUs MaTeMaTHYECKUX 3a/1ad, 3a7a4 U3 CMEKHBIX TUCLHILINH, a TAKXe MMpaKTH4e-
CKUX 3a/1a4. M3ydyeHue marepuanga crocoOCTBYeT (POPMHUPOBAHMIO Y yUAIIHUXCS MaTeMaTHYECKOro
anmapara peleHus 3a/1a4 ¢ IOMOIIBI0 YPaBHEHNUH, CUCTEM YPABHEHUHN U HEPABEHCTB.

Marepuan 1aHHOTO pasjiesia MPeACTaBIeH B aclekTe, ClIocOOCTBYOMEM (POPMUPOBAHUIO Y
y4aIIuXCcsd YMEHUS MO0JIb30BaThCsl allropuT™MaMu. CyIEeCTBEHHAs! pOJIb IIPU 3TOM OTBOJIUTCS PAa3BH-
TUIO AJITOPUTMHUYECKOTO MBILIJIEHUS - BAXKHOW COCTABIISAIOIIEH MHTEIUIEKTYaIbHOIO Pa3BUTHS YEII0-
BEKa.
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Copnepxanue pazznena «UuncjoBble MHOKeCTBa» HAlEJIEHO Ha MaTeMaTUYECKOE pa3BUTHE
yyamuxcs, QOpMHUPOBaHUE Y HUX YMEHHS TOYHO, CKATO U SICHO M3JIaraTh MBICJIH B YCTHOM U MUCH-
MEHHOH peun. Marepuan paszeia pa3BUBaeT MOHATHE O YKCIIe, KOTOPOE CBSI3aHO C U3YYCHUEM JCH-
CTBUTEJIbHBIX YUCE.

Lenpb conepxanus pazaena «DyHKUMHW) - TOJTYYEHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUM O
(GYHKIIMM Kak BaKHEHIIel MaTeMaTU4ecKOW MOJAENH JAJisi ONMKUCAaHUs U MCCIeI0BaHUS MPOIECCOB U
SABJICHUI OKpYysKatomero Mupa. COOTBETCTBYIOIINI MaTepuall ClIOCOOCTBYET pa3BUTHIO BOOOpake-
HUS ¥ TBOPUYECKUX CIIOCOOHOCTEH ydallluXcsi, yMEHHsI UCIOJIb30BAaTh PA3JIMYHbIC SI3bIKU MAaTeMaTH-
KH (CJIIOBECHBII, CAUMBOJIMYECKUH, TPAPUICCKHIA).

Conepxanue pazzena «JeMeHTbl NPUKJIATHON MATEeMATHKN» PACKPhIBAET NPUKIAJTHOE U
MPAaKTUYECKOE 3HAUYCHHE MAaTeMaTHKH B COBPEMEHHOM MHUpe. MaTtepual JaHHOTO pasjiena Crocoo-
CTBYeT (JOPMUPOBAHUIO YMEHUS MPEACTABIATh U aHAIU3UPOBATH PA3IMYHYI0 HMHPOPMAIIUIO, TOHH-
MaHHIO BEPOSITHOCTHOTO XapakTepa pPealbHbIX 3aBHCUMOCTEH. «BeposSTHOCTD U CTaTHCTUKA» - 00sI-
3aTeJIbHbIA KOMIIOHEHT IIKOJIBLHOTO 00pa30BaHMs, YCHIIMBAIOIINUN €r0 MPUKIATHOE U MPAKTUYECKOe
3Ha4YeHHe. DTOT MaTepraj HeoOXOIUM, MPEKIe BCero, At popMupoBaHus (PyHKIIMOHAIBHOW Tpa-
MOTHOCTH YMEHUN BOCIIPHHUMATH U aHATU3UPOBATh HH(POPMAIIHIO, TIPEICTABICHHYIO B PA3TUYHbIX
dopmax. Matepuan npencraBieH temamu «CpemHee apuPMETHUYECKOE», MPEAYCMOTPEHO Tpe-
CTaBJICHUE JAHHBIX B BUJIE TaOJIHII, TUarpamm, rpauKos.

Paznien «AJsirefpa B MCTOPHYECKOM Pa3BUTHM TIPEAHA3HAYCH I (POPMHUPOBAHUS TIPEI-
CTaBJICHUN O MaTeMaTHKE KaK YaCTH YeJIOBEUYECKOM KyIbTYpPHI, 11 OOILIET0 pa3BUTHS IIKOJIHLHUKOB,
CO3/1aHUS KYJIbTYPHO-UCTOPHUUECKOMN Cpeibl 00YUEeHHUS.

B kypce reomerpun s 7-9 KI1accoB BBIACIAIOTCS CIEAYIONIUE COAEP>KATEIbHbBIC JIMHUU:
«Harasanas reomerpus», «I'eomerpuyeckue purypbi», «3mepeHue reoMeTpu4ecKuX BeJIH-
unn», «Koopaunare», «BekTopbl», «Jloruka u MHOkecTBa», «['eoMeTpusi B HCTOPHYECKOM
Pa3BUTHM».

Martepuan, otHocsmuiics k iuHun «Harasignas reomeTpus» (3J€MEHTHI HATJIATHOM CTe-
PEOMETPHH) CIIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHNUN 00y4alOIMUXCs B paMKax
H3y4YEHUS TUIAHUMETPHUHU.

Copnepxanue paznenoB «['eomerpuueckne ¢purypoi» u «M3mepeHne reoMeTpu4ecKux
BeJIMYMH) HALIEIEHO Ha MOJy4YeHHE KOHKPETHBIX 3HAHUN O FeOMETpUYECKOi (urype Kak BaKHeu-
e MaTeMaTHYecKOM MOJENU AJis ONHCAaHUsl OKpyskarouero mupa. CUCTEMATUYECKOE H3YYEHHE
CBOWCTB reOMETPUYECKUX (PUTYp MO3BOJMUT PAa3BUTh JIOTHUECKOE MBILIUIEHUE U MTOKa3aTh MPUMEHe-
HHE 3TUX CBOWCTB IIPH PEIICHHUM 3a/1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKKE
MPAaKTUYECKUX.

Marepuan, OTHOCSIIMICS K conepxkaTesnbHbIM JuHUAM «KoopanHateDy U «BekTopb», B
3HAYUTENbHOM CTENEHH HeceT B ce0e MEeXIIPEIMETHbIE 3HaHUs, KOTOPbIE HAXOAT MPUMEHEHUE KaK
B Pa3JIMYHBIX MAaTEMATHYECKUX TUCLHHUIIIINHAX, TAK U B CMEXKHBIX IIPEIMETAX.

Oco6eHHOCThIO THHNUN «JIOrHKa M MHOKeCTBa» SIBJISETCS TO, YTO NPEACTABICHHBIN 3/1€Ch
MaTepuai NpeuMyLIECTBEHHO U3y4aeTcsl MPU PacCMOTPEHUM Pa3INMYHbIX BOmpocoB Kypca. Coor-
BETCTBYIOIIMIA MaTepuai HalleJIeH Ha MaTeMaTHUeCcKoe pa3BUTHE oOydarommxcs, GopMupoBaHue y
HUX YMEHMS TOYHO, CKaTO U SICHO M3J1araTb MbICIM B YCTHOM M MMCBMEHHOM PEYH.

JIunus «I'eoMeTpusi B HCTOPUYECKOM Pa3BUTHM» IpeaHa3HaueHa 1js (OPMHUPOBAHUS
MIPE/ICTAaBICHUM O FeOMETPUM KaK YacTH UY€JIOBEYECKOM KYJIbTYphI, JUIsl OOIIET0 pa3BUTHS IIKOJIb-
HUKOB, JUI CO3/IaHUsI KYJIbTYPHO-UCTOPUYECKOM Cpe/ibl 00ydeHusl.

AJITEBPA

AuiredpanuyecKkue BbIpasKeHUs

BrlpakeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHUS € MIEpEMEHHBIMU. JloNTyCcTHUMBIE 3Haue-
HUs nepeMeHHBIX. ToxaecTBo. ToxaecTBeHHbIE MPeoOpa3oBaHUs ANreOpanvdecKuX BbIPaXKEHHI.
Jloka3aTenbCTBO TOXKIECTB.

Crenenb ¢ HaTypalbHBIM ITOKa3aTeseM U €€ cBoiicTBa. OHowieHbl. OHOUIEH CTaHJapTHO-
ro Buja. Crenens onHowIeHa. MHOrowieHsl. MHOTOWIeH cTaHAapTHOro Buaa. CreneHb MHOrouJIe-
Ha. CioxeHue, BBIYMTAHHE U YMHOXXEHHE MHOTOYICHOB. POpMysbl COKPALIEHHOTO YMHOXKEHUS:
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KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH JIBYX BBIPpRXXEHHUH, MPOU3BEICHUE CYMMbl U PAa3HOCTU JBYX
BbIpakeHU. PaznojkeHne MHOTOW/IeHAa HA MHOXKHUTENU. BoiHEeceHre MHOXKUTENS 32 cKoOKH. MeTon
IpyNIupoBKU. Pa3HOCTH KBaJpaTOB ABYX BhIpakeHU. CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KECHHIM.
KBanpatusiii Tpéxunien. Kopenb kBajipaTHoro tpéxwieHa. CBOMCTBA KBaApaTHOroO TpéxusieHa. Pas-
JIO’)KEHUE KBAJPATHOTO TPEXUIEHA HA MHOKUTEIH

Panmonaneupie BelpaxeHus. Llenbie BoipakeHus. [IpoOHble BblpaskeHus. PannonanbHas
1po0b. OCHOBHOE CBOMCTBO pallMOHaIbHOM Apoou. CiokeHne, BRIUUTaHUE, YMHOKEHUE U JIEJICHUE
paloHaIbHBIX JIpoOeii. Bo3BeneHue panroHanbHON ApoOU B CTeNeHb. TOXKIECTBEHHbIE Mpeodpa-
30BaHUs pallMOHAIbHBIX BhIpaykeHUI. CTENEHb C LENbIM MIOKa3aTelIeM U €€ CBOMCTBA.

KBaaparueie kopHH. ApudMeTHIeCKU KBaJpaTHBIN KOPEHb U €ro CBOMCTBA. TOXKIECTBEH-
HBIE TIPe00pa30BaHus BBIPAKCHUN, COACPIKAIINX KBAJAPATHBIE KOPHH.

YpaBHeHus

VYpaBHenue ¢ onHoil nepemeHHol. Kopenb ypaBHeHus. PaBHocuibHble ypaBHeHMs. CBOM-
CTBa YpaBHEHUH C OJHON MEPEMEHHOW. Y paBHEHUE KaK MaTeMaTH4ecKas MOJIEIb peaIbHOM CUTYa-
LIUH.

Jluneiinoe ypasHenue. KBaaparnoe ypapHenue. @opmyna KOpHEH KBAApaTHOI'O YPaBHEHUS.
Teopema Buera. Paunonanbnbie ypaBHeHUs. PelieHne paBHOCHIIbHBIX YpaBHEHHM, CBOISIIUXCS K
JIMHEWHBIM WJIM KBaJpaTHbIM ypaBHEHUSIM. PellleHne TeKCTOBBIX 3a7a4 C MOMOILbIO palliOHAIbHBIX
YpPaBHEHUU.

YpaBHeHHe ¢ 1ByMs IepeMeHHbIMU. ['paduk ypaBHEeHUs ¢ IByMs epeMeHHbIMU. JInHeiHoe
ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK.

CucreMbl ypaBHEHHMH C JByMsl MepeMeHHbIMU. ['paduyeckuii MeToj pelieHHUs CHUCTEMBI
YpaBHEHUH C IByMs [IEpEMEHHbIMU. Perienne cucteM ypaBHEHUN METO/I0M MOJICTAHOBKHU U CIIOXKe-
Hus. CucTema JIByX yYpaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIENb PEaJIbHON CUTYallUH.

HepaBencrBa

YuciioBble HEpAaBEHCTBA U UX CBOMCTBA. CJIOKEHHE U YMHOXXEHHE YMCIIOBBIX HEPAaBEHCTB.
OneHuBanue 3HaueHus BblpakeHus. HepaBeHCTBO ¢ ofHON nepeMeHHOW. PaBHOCHUIIbHBIE HEPABEH-
cTBa. YncnoBele npoMexyTku. JIMHEilHbIe U KBaJpaTHbIE HEPABEHCTBA C OJHOUN mepeMeHHou. Cu-
CTEMbI HEPABEHCTB C OJTHOM MepEeMEHHOM.

Yuci10Bble MHOKECTBA

MHoxecTBO u ero aneMeHnThl. CrocoObl 3a1aHnus MHOXKecTBa. PaBHbie MHOXecTBa. [TycToe
MHOXkecTBO. [logmHoxkecTBo. Onepanuu Haa MHOXXecTBamMu MiumrocTpanivs COOTHOLIEHUN MEXy
MHOKECTBaMU C MOMOIIBIO Tuarpamm Oisiepa. MHOXKecTBa HaTypalbHbIX, LENbIX, PAllMOHAIbHBIX
grcelnl. ParimoHanpHOE YMCIIO Kak ApoOb BUAA % , TAe M- LeJ0e Yucio, a N —HaTypajabHOE, U KaK

OeckoHEeYHasl Tepuoauyeckast AecsaTudHas ApoOb. [IpeacraBienne o0 HUppalMOHAIBEHOM YHCIIE.
MHoecTBO AecTBUTENbHBIX uHceln. [IpencraBieHne AelCTBUTENHHOTO YUCHIA B BUIE OECKOHEU-
HOW HEMepUOJUYECKOr necaTuyHoi apobu CpaBHEHHE ACHUCTBUTENBHBIX uucen. CBs3b MEXIY
mHokectBamu N. Z. Q, R.

DOyHKIUUHA

YucioBble PyHKIUH

OyHKIIUOHATBHBIE 3aBUCUMOCTH MeXay BenuunHamu. [lonsartue dynknmm .DyHKIUS Kak
MaTeMaTH4ecKass MOJIelb peallbHOTO npoiecca. O0macTh onpeaeneHus U o01acTh 3HaYeHHUH (yHK-
uuu. Crioco6s! 3amanusa ¢yHkuuu. ['padux Gynkumu. Iloctpoenue rpagukoB QyHKIMA ¢ MOMO-
b0 npeoOpazoBanuii ¢uryp. Hymu dynkuuu. [IpomexyTku 3HakonocTosHcTBa GyHKuu. [Ipo-
MEXYTKH BO3PACTaHUSI M IPOMEXYTKHU yObIBaHUS (PYHKITUH.

Jluneitnass QyHkuus, odpaTHas MPOMOPIMOHATBHOCTh, KBaapaTuyHas (YHKIHS, (YHKIIHSI
Y =+/x , MX CBOICTBA M rpaUKH.

YuciioBble M0OC/I€10BATEIBLHOCTH

[TonsiTHe 4YMcIOBON mocnenoBaTeabHOCTH. KoHeuHble U OeCKOHEUHbIE MOC/IeA0BaTENbHO-
cti. CriocoObl 3a/laHusl MOCJIEeI0BAaTEIbHOCTH. ApH(pMeTHUECKas U TeoMeTpudecKkasi MpOTrPECCHH.
CBoiicTBa 4JI€eHOB apu(pMeTHUECKOil W reoMmerpuyeckoi mporpeccuil. @opmMynbl 00IIero uieHa
aprupMETUIECKON U TeOMETpUIeCKOi mporpeccuii. Dopmyasl CyMMBI N —TIEPBBIX YICHOB apudme-

29



THYECKOM M reomerpuueckoil mporpeccuif. Cymma 0€CKOHEUHOW reOMEeTpUYEeCKON MpOrpeccuu, y
xotopoit |gl < 1. Tlpeacrapienne GECKOHEYHOM MEPHOANYECKON JECATHYHON IPOOH B BHIE OOBIK-

HOBEHHOU JpOo0OH.

DJieMeHThbI MPUKJIATHOH MaTeMATHKH

Matemaruueckoe MoaenupoBanue. [IpouentHeie pacuérsl. DopMyna CI0KHBIX MPOLIEHTOB.
[TpubnmkEHHBIC BBIYUCICHUS. AOCOMIOTHAS U OTHOCHUTENbHAs MOrpemHocTd. OCHOBHBIC MpaBUIIa
KOMOMHATOpUKU. YacToTa U BEpOSTHOCTH ciydaiiHoro coOwiTus. Kiaccuyeckoe ompeneneHue Be-
positHocTH. HauanpHble cBefieHHs O cTaTHCTHKE. [IpeacraBieHne JaHHBIX B BUIE TAaOJIHI], KPYro-
BBIX U CTOJIOUATHIX AuarpamM, rpadukoB. CTaTUCTUUYECKHE XapaKTEPUCTHKU COBOKYITHOCTH JaH-
HBIX: CpeJlHee 3HAYCHHE, MOJIa, pa3Max, MeIMaHa BRIOOPKH.

Anredpa B HICTOPUYECKOM PAa3BUTHMH.

3apoxaeHue anreOpbl, KHUra O BOCCTAHOBJIICHUU M MIPOTUBONOCTaBICHNH MyxamMMmena aib-
Xopesmu. Hctopusi ¢popmMupoBaHusi MaTeMaTUuyeckoro si3bika. Kak 3apojuiack uaes KOOpAUHAT.
OTKpbITHE UPpAITMOHATEHOCTU. VI3 HCTOpUM BOSHUKHOBEHUS (POPMYIT ISl peIieHus] ypaBHEHUN 3-ii
u 4-it creneneil. Mcropus pasButust nouatus ¢ynkuuu. Kak 3apoaunack Teopusi BEpOSITHOCTEH.
Uucna ®ubonavuu. 3anaya JI.ITuzanckoro (PuboHauun) 0 KpOIUKAX.

JI.®.Maruunkuin. [1.J1.YeOpImeB. H..JloGaueBckuii. B.A1.ByHsKOBCKUH.
A.H.Konmoropos. ®.Buert. I1.depma. P.[lexkapt. H.Tapranss. J{.Kapnano. H.A6ens. b.Ilackans.
JL.IInzanckuii. K.I'aycc.

I'EOMETPUA

Harasnnas reomerpus. Harnsanele npeacTaBiaeHust O MPOCTPAHCTBEHHBIX (GUrypax: Kyo,
napajuiefienunes, npusma, nupamunaa, map, chepa, Konyc, nuinHap. M3o0pakeHue npocrpas-
cTBeHHBIX ¢uryp. [Ipumeps! ceuenuii. Muororpanuuku. IIpaBuibHble MHOTOrpaHHUKHU. [Ipumepsl
pa3BepTOK MHOTOIPAaHHHMKOB, IIMHApPa u KoHyca. llonsTHe oObema; enuHHUIBI o0beMa. OOBeM
IPSIMOYTOJIBHOTO Mapajulesenumena, Kyoa.

I'eomerpuueckne ¢urypsl. [Ipsmeie u yrasl. Touka, mpsimasi, IIOCKOCTb. OTpe3oK, Jyd.
VYron. Bunel yrios. Beptukansasle 1 cMexHbIe yriibl. buccektpuca yria. [lapamiensHslie u nepe-
cekaromuecs npsmsie. [lepnenaukymsipasie npsmelie. Teopemsl 0 MapajuIeIbHOCTH U NEPIEHANKY-
JSPHOCTH NpAMBIX. [lepnennukynsap n HakiIoOHHasA K npsAMoi. CepeuHHBINA NEPIEHIUKYIAp K OT-
pe3ky. 'eomerpuueckoe MecTo Touek. CBOMCTBa OUCCEKTPUCHI YIIa U CEPEIUHHOrO MEPHEeHIUKY-
J5pa K OTPE3KY.

TpeyronbHuk. Boicota, Menuana, OuccekTpuca, CpeliHss JIMHUS TpeyrojbHuka. PaBHoOe -
PEHHbIE U PAaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA U NMPU3HAKU PAaBHOOEIPEHHOTO TPEYroJIbHU-
ka. [Ipu3Haku paBeHcTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOIIEHUSI MEXKIY CTO-
pOHaMH M yrilaMu TpeyrojapHuka. CyMMa yIJIOB TpEyroJIbHMKa. BHEIIHME YIJIbl TpeyroJIbHHKA.
Teopema ®Daneca. [Togodue TpeyroapHukoB. [IpusHaku mompodust TpeyroasHukoB. Teopema [Tuda-
ropa. CuHyc, KOCUHYC, TAaHT€HC, KOTAHI'€HC OCTPOr0 yIjla MPsIMOYTOJIBHOIO TPEYroJbHUKA U YIJIOB
ot 0 mo 180°mpuBeneHne kK ocTpoMy yriy. Pemenue mpsMoyroibHBIX TPEYroiabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. DOPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC
OJIHOTO M TOTO K€ yria. Penenue TpeyroJbHUKOB: TEOpeEMa KOCUHYCOB M TEOpEMa CUHYCOB. 3ame-
YyaTeJIbHble TOUKH TPEYTOJIbHUKA.

YeroipexyroabHuk. [Tapamnenorpamm, ero cBoiicTBa U npu3Haku. [IpsamMoyroiapHuK, KBaj-
par, pomM0O, UX CBOWCTBA U MpU3HAKU. Tpanenus, cpeiHss JUHUS Tparelunu.

MHoOroyrojibHuK. Beirmykiible MHOrOyrojapHUKU. CyMMa yrioB BBITYKJIOTO MHOTOYTOJIbHH-
ka. [IpaBuJIbHbIE MHOTOYTOJIBHUKH.

OxpyxHocts u Kpyr. Jlyra, xopaa. Cexrop, cerMeHT. lleHTpanbHbId YroJy, BIHCAHHBIN
yroJl, BEIMYKMHA BIIMCAHHOTO yriia. B3auMHOE pacrnosiokeHue npsiMoi U OKPYKHOCTH, ABYX OKPYX-
HocTel. KacarenpHas M cekymias K OKpYKHOCTH, UX CBOMCTBA. BrrcaHHble M ONMCAaHHBIE MHOTO-
yroJibHUKH. OKpYXHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb, OIUCAaHHAs! OKOJIO TPEYTOJIb-
HUKa. BrivcaHHble M ONMCaHHBIE OKPYKHOCTH IPABHIBHOIO MHOTOYrOJIbHUKA. ['eomeTpuueckue
npeobpa3oBanus. [lonsatue o paBeHctBe ¢uryp. [loHsTHE O ABMKEHMH: OCeBas M LIEHTpajbHAs
CUMMETPHH, NTapaJUIeIbHBIN TIepeHoc, moBopoT. [lonarue o momodbun ¢uryp u romoretuu. Iloctpo-
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€HUS C TOMOUIBIO LIUPKYJIA U JIMHEHKHU. OCHOBHBIE 33/1aUd Ha [TIOCTPOCHUE: JIEJIEHUE OTPE3Ka MOIO-
JlaM; MIOCTPOEHUE yTiia, PABHOTO JAHHOMY; IOCTPOEHUE TPEYTrOJIbHUKA 10 TPEM CTOPOHAM; ITOCTPO-
€HHME TIePIEHINKYISApa K IPSAMOIi; MOCTpOeHHE OMCCEKTPUCH yIiia; ACJICHHE OTpe3Ka Ha N paBHBIX
yacTeil. Pemienue 3agad Ha BBIUMCIEHUE, JOKA3aTEIbCTBO W IOCTPOCHHUE C HCIIOIb30BAHHEM
CBOWCTB M3y4YCHHBIX QUTYP.

HN3mepenue reomerpuyeckux BeJu4MH. /inHa orpe3ka. PaccrosHue OT TOUKM 110 mps-
MOH. PaccTostHue mexay napajiesbHbIMU NPsAMbIMU. [IepumeTp MHOroyrojgbHuKa. J{iauHa OKpyx-
HOCTH, YHCJIO T; IJIMHA OYyTU OKPYKHOCTHU. ['pajtycHas Mepa yria, COOTBETCTBUE MEXIY BETMUYUHOMN
LEHTPAJIILHOTO YIila U JUIMHOW AYru OoKpyXHOCTH. [loHsTHE miomianu ruiockux ¢uryp. PaBHoco-
CTaBJICHHble U paBHOBenukue ¢urypsl. [lnomans npsmoyronbauka. [lnomanu napanienorpaMmma,
TpeyroibHUKa U Tpaneuuu. [lnomanps MHOroyronsHuka. [lnomans kpyra u miomans cekropa. Co-
OTHOIICHHUE MEXY IUIOMIAIIMU MOJ00HBIX Guryp. Pemienue 3a1ay Ha BIUMCICHHUE U JOKA3aTelb-
CTBO C UCIOJIb30BAaHUEM H3yYCHHBIX (POPMYII.

Koopaunartsl. YpaBuenue npsimoid. KoopimHatsl cepeiiabl oTpe3ka. @opmylia pacCTOsIHUA
MEXIy IBYMs TOYKAMHU IIJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BexTopsbl. /{nuHa (Moayns) BekTopa. PaBenctBo BekTopoB. Komnmmneapusie BekTopbl. Ko-
OpIMHATBI BEKTOpa. Y MHOKEHHME BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, Pa3jl0KEHHE BEKTOpa IO
JIBYM HEKOJUIMHEAPHBIM BekTOpaM. CKalIsipHOE MPOU3BEIECHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIEe MOHATHA. MHOXKECTBO, 2JIEMEHT MHOKECTBA. 3a/laHUE MHO-
KECTB MEPEUNCICHUEM IJIEMEHTOB, XapaKTepUCTHUECKUM cBoiicTBOM. [logmHokecTBO. OObenuHE-
HHUE U [IEPECCUECHNE MHOKECTB.

JuemMeHTshl Joruku. Onpeaenenne. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBo. Jlokazarenb-
CTBO OT mpotuBHOro. Teopema, obparHas nanHoil. Ilpumep u xouTpnpumep. [lonstue o paBHO-
CWJIBHOCTH, CIIEZIOBAHUU, YIIOTPEOICHHUE TIOTUYECKUX CBSI30K €CaU ..., MO..., 8 MOM U MOJbKO 8 MOM
caydae, TOTUYECKUE CBI3KU U, UTU.

I'eomeTpusi B ucropuyeckom pazutuu. OT 3emiemepus k reomerpun. [ludarop u ero
mikona. @anec. Apxumen. [loctpoenne npaBuIBHBIX MHOTOYTOJBHUKOB. Tpucekuus yria. KBaapa-
Typa Kpyra. YaBoenue ky6a. Mictopus umucna n. 3omoroe ceuenue «Hauana» EBknumaa. JI. Ditnep.
H. U. JloGauerckuii. Uctopus nstoro nocrynara. M3o00peTeHne MeToa KOOpAUHAT, TTO3BOJISIONIE-
ro MepeBOJUTh reoMeTpuueckre oOBbeKThl Ha s3blk anredpsl. P. Jlexkapt u I1. depma. IIpumepst
Pa3IMYHBIX CUCTEM KOOPIHMHAT HA IJIOCKOCTH.

Anzebpa, 1 knacc
(3 yaca B Hexento, Bcero 102 yaca 3a 34 Henenu)

CornacHo aBTopckomy mianupoBanuio A.I. Mepsnsk u ap. (I BapuanT) Ha u3ydeHue a-
reopsl otBoauTea 105 wacos. [l peanuzanmu nporpamMmsl 3a 102 yaca otenbHbIe TEMbI H3Y4al0T-
csl 32 MEHbIIIee KOJIMYECTBO YacOB, HE TPEBBIIIaoIIee aBTopckoe Ooree, uem Ha 20%. Bceero co-
KpallleHo 3 yaca, B TOM 4YHCJIe Ha TOBTOPEHHE.

JIuneiiHoe ypaBHeHHe ¢ 0HOIT nepeMeHHOi#t (15-1=14 yacoB, 13 HUX KOHTPOJILHBIX PabOT
-1)

Beenenue B anredpy. JInneiiHoe ypaBHEHHE ¢ O/IHOM nepeMeHHON. Perienre TeKCTOBBIX 3ajau.

Heabie Boipa:kenus (52-1=51 yac, u3 HUX KOHTPOJIBHBIX PadOT - 4)

ToxecTBeHHO paBHbIE BbIpakeHHs. ToxaecTBa. CTeneHb ¢ HATypaJbHBIM MOKa3areneM. CBolicTBa
CTEIEHH C HaTypaJbHBbIM MoKa3aresneM. OgHouwneHbl. MHorouneHsl. CiloxkeHne U BBIYUTaHuE MHO-
TOWICHOB. Y MHOKEHUE OHOWICHA HA MHOTOWICH. YMHOXEHHE MHOTOWIEHa Ha MHOTOWIeH. Pa3-
JIO’)KEHHE MHOTOWJIEHOB Ha MHOXHUTENH. BriHeceHne o0Imero MHOXHUTENS 3a CKOOKU. Pa3znoxenue
MHOTOYJIEHOB HA MHOXKHTENUM. MeTtoy rpynmupoBku. [Ipon3BeneHne pa3HOCTH U CYMMBI IBYX BBI-
pakeHuil. PazHocTh KBaapaToOB ABYX BblpakeHui. KBaspar cyMMbl M KBajpar pa3HOCTH JBYX BbI-
pakenuii. [IpeoOpazoBaHre MHOTOWICHA B KBAaJIpaT CYMMBI WJIH Pa3HOCTH JIBYX BbIpaxkeHUd. Cym-
Ma M pa3HOCTh KyOOB JIByX BblpakeHUH. [IpuMeHeHNe pa3iuyHbIX CIIOCOOOB Pa3NOKEHHUST MHOTO-
qyieHa Ha MHOYKHUTEIIH.

®ynkuuu (12 yacos, U3 HUX KOHTPOJIBHBIX padoT - 1)

Ces3u Mmexny BenmmunHamu. Oyakmusa. CriocoObl 3ananus GyHkiuu. ['padhuk GyHKIINAA.
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JIuneitnast pyHkiys, e€ rpaduku CBOMCTBA.

CucTeMbl JIHHEHHBIX YPABHEHHI ¢ IByMsI mepeMeHHbIMH (19 yacoB, U3 HUX KOHTPOJIb-
HBIX padoT - 1)
VYpaBHeHHUsI ¢ IByMs TIepeMEHHBIMH. JINHEHOE ypaBHEHHUE C IBYMs NEPEMEHHBIMU U €ro Tpaduk.
CucremMbl ypaBHEHHUI C IBYMsI IEPEMEHHBIMU. ['padudeckuii METOJ PeIIeHUs] CUCTEMBI JIBYX JIH-
HEWHBIX ypaBHEHUU C JIByMsl MEpPEeMEHHbIMH. PellleHue cUCTeM JIMHEHHBIX YpPaBHEHUH METOJIO0M
IOJICTAaHOBKHU. Pelienue cucreM JIMHEMHBIX YPaBHEHUN METOJIOM COKEeHUs. Pelienue 3amad ¢ no-
MOIIIBIO CHUCTEM JIMHEHHBIX YpaBHEHUH.

IMoBTOpEeHUe U cucTeMaTH3aNMs YU4eOHOro MaTepuaJia (7-1=6 yacoB, U3 HUX KOHTPOJIb-
HBIX padoT - 1)

VYipaxkHeHus 1J11 NOBTOPEHMsI Kypca anreOpsl / Kiacca.

TI'eomempus, [ knacc
(2 yaca B Henenmo, Becero 68 yaca 3a 34 Heaenn)

Cornacno aBropckomy manuposanuto JI.C. ATaHacsiHa U Ap. Ha U3yYSHHE T€OMETPHH OT-
Boautcs 50 yacoB. 1 peanu3anuu nporpaMMel 3a 68 4acoB OTIENIbHBIC TEMbI H3YYalOTCS 32
0oJIbIIIee KOJIMYECTBO YacOB, HE TPEBHINIA0IIee aBTOpckoe boee, uem Ha 20%. Beero nobasieHo
18 yacoB, B TOM 4KCIIC Ha TIOBTOPEHHUE.

HauvanbHble reomeTrpuyeckue cBeqeHus (7+1=8 yacoB, u3 HUX KOHTPOJIbHBIX PaboT -1)
[Ipsimast u otpe3ok. JIyd u yron. CpaBHeHHE OTPE3KOB U yriioB. Mi3mMepenue oTpe3koB. M3mepenue
yrioB. [lepreHauKyaspHbIe MpsIMBIE.

TpeyroabHuku (14+2=16 yacoB, U3 HUX KOHTPOJIBHBIX PaboT -1)

[1epBbIii MpU3HAK paBEHCTBA TPEYTOJIBLHUKOB. MennaHbl, OMCCEKTPUCHI M BEICOTHI TPEYTOJIbHHKA.

Bropoii u TpeTHii Npu3HAKK PaBEHCTBA TPEYTrOJLHUKOB. 3a/1a4M Ha MMOCTPOCHHE.
Mapanaenbubie npsimble (9+1=10 yacoB, U3 HUX KOHTPOJILHBIX Pa0OT -1)

[Tpu3Haku napauieIbHOCTH JIBYX NPSIMBIX. AKCHOMA MapalIeIbHbIX TPSMBIX.

CooTHOLIEHUS] MeXKIy CTOPOHAMHU W yrjamMu TpeyrojbHuka (16+3=19 yacoB, u3 HuX
KOHTPOJIbHBIX PadoT -2)

Cymma yriioB Tpeyroiapauka. COOTHOUICHUS MEKY CTOPOHAMH U YTIIaMH TpeyrosibHuKa. [Ipsimo-
yroJIbHBIE TPEYTONbHUKU. [IoCcTpoeHne TpeyronbHUKA MO TPEM dIIEMEHTaM.

IMoBTOpenue. Pemenue 3axau (4+8=12 yacos)

Pe3eps Bpemenu — 3 yaca.

Anzeopa, 8 knacc
(3 yaca B Henento, Bcero 102 vaca 3a 34 Henenn)

CornacHo aBTopckomy mianupoBanuio A.I. Mepsinsk u ap. (I BapuanT) Ha u3ydeHue a-
reopsl otBoauTesa 105 wacoB. [l peanuzanuu nporpamMmsel 3a 102 yaca otenbHbIe TEMbI H3Y4al0T-
csl 32 MEHbIIIee KOJMYECTBO YacOB, HE TMPEBBIIIaoIIee aBTopckoe Ooree, uem Ha 20%. Bceero co-
KpallleHo 3 yaca, B TOM YHCJIe Ha TOBTOPEHHE.

PaunuonanbHbie BoipaxkeHus (44-2=42 gyaca, 3 HUX KOHTPOJIBHBIX padoT - 3)
Parmonanbshelie 1po6u. OCHOBHOE CBOMCTBO paliMoOHaTIbHON 1poou. CrokeHue U BBIYUTAaHHE pally-
OHAJIBHBIX Ipo0Oel ¢ OIMHAKOBBIMU 3HaMeHaTesiMA. CIIO)KEHHE W BRIYMTAHUE PAITHOHAIBHBIX JPO-
Oell ¢ pa3HBIMM 3HaMEHATEISIMU. Y MHOXKEHHE U JIeJIEHUE pallMOHATIBHBIX ApoOeil. Bo3senenue pa-
LMOHAJILHOW J1poOu B cTemeHb. ToXkAeCTBEHHbIE MPeoOpa3oBaHMs PAlMOHAIBHBIX BBIPAYKEHUI.
PaBHocuibHBIE ypaBHeHUs. PannonanbHble ypaBHeHUs. CTeneHb C 1eIbIM OTPHULIATENbHBIM MOKa-

y k .
3areneM. CBOIMCTBA CTENEHH C LIEIbIM Noka3aTeneM. OyHkuus Y =— U e€ rpaduk.
X

KBanparnbie kopau. [leiictBuTenbHble yncaa (25 yacoB, U3 HUX KOHTPOJBHBIX padoT -
1)
OyHkuua y = X 1 eé rpaduk. KBagparHeie KOpHU. Apu(MeTHUEeCKU KBaJApaTHbIM KOpeHb. MHO-
KECTBO M ero sneMeHThl. [logmHoxecTBo. Onepanyuu HaJ MHOKECTBAMH. UHCIOBBIE MHOXKECTBA.
CBoiicTBa apu(MeTHUECKOro KBaJpaTHOTO KOpHs. ToXKIAecTBEHHbIE MPeoOpa30BaHMUs BBIPAKEHHIH,

coJiep>Kallux KBaJapaTHble KOpHU. OyHKIUA Y = JXu eé rpaduxk.
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KBanparnbie ypaBHennsi (26 4acoB, U3 HUX KOHTPOJIBHBIX padoT - 2)
KBanpatHble ypaBHeHUA. PerieHre HENMONMHBIX KBaApPAaTHBIX ypaBHeHUU. DopMyna KOpHEW KBai-
patHOroO ypaBHeHus. Teopema Buera. KBagpaTtHeiii TpéxuieH. PelieHne ypaBHeHM, KOTOPbIE CBO-
JATCSL K KBaJpaTHBIM ypaBHEHUsIM. PanvoHanbHble ypaBHEHHsSI KaK MaTeMaTH4eCKHEe MOJETH pe-
AJbHBIX CUTYalLUM.

IToBTOpeHue U cucTeMaTu3anus yuyeonoro marepuana (10-1=9 yacos, U3 HUX KOHTPOJIb-
HBIX padoT - 1)

YnpakHeHus A1 HOBTOpPEHUs Kypca anreOpsl 8 kiiacca

TI'eomempus, 8 knacc
(2 gaca B Hemeno, Bcero 68 uacos 3a 34 Hemesn)

CornacHo aBTopckoMy mianuposanuto JI.C. AtanacsHa u 1p. Ha U3y4€HHUE T€OMETPUHU OT-
BoauTCs 68 yacos.

YeroipexyrojbHuku (14 4acoB, U3 HUX KOHTPOJBHBIX paboT -1)
Mmuoroyroasauku. [lapannenorpamm u tpaneuust. [IpsmoyronsHuk, pom0, KBaapar.

ILnomansk (14 yacoB, U3 HUX KOHTPOJIBHBIX paboT -1)
[Tnomans MHOTOYTONBHUKA. [IMomane napanienorpaMmma, TpeyrojibHuKa, Tpaneuuu. Teopema [1u-
(aropa.

IMonooHbIe Tpeyroabuuku (19 yacoB, U3 HUX KOHTPOJIBHBIX PA0OT -2)
Omnpenenenue mo100HBIX TPEYroNbHUKOB. [Ipu3Haku mogobus TpeyroabHUKoB. [IpuMenenue mo-
JIO0MsI K TOKa3aTeIbCTBY TEOPEM H pemeHHIo 3a1a4. COOTHOIICHUSI MEKIY CTOPOHAMH U YTIaMH
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

Oxkpy:xHOCTb (15 yacoB, U3 HUX KOHTPOJILHBIX PadOT -1)
Kacarenbnast xk okpyxHocTH. LleHTpanibHble U BIHMCaHHBIE YIIbl. YeThlpe 3amedaresbHble TOUKH
TpeyrojibHUKa. BriricanHast u onrcaHHast OKPYKHOCTH.

IMoBTopenue. Pemenue 3axau (4 gaca)

Anzebpa, 9 knacc
(3 yaca B Henento, Bcero 102 vaca 3a 34 Henenn)

CornacHo aBTopckoMy ianupoBanuo A.I'. Mepaisik u ap. (| Bapuant) Ha u3ydeHue aji-
reOpst orBoauTcs 105 wacos. Jlns peanu3zaimu nporpammel 3a 102 gaca oTaenbHBIC TEMBI H3y4JalOT-
Csl 3a MEHbIlIee KOJMYECTBO YacoB, HE MpeBbIlIatolee aBTopckoe 6oiee, ueM Ha 20%. Bceero co-
KpaieHo 3 4aca, B TOM YHCJIe Ha TIOBTOPEHHE.

HepagenctBa (21-1=20 yacoB, U3 HUX KOHTPOJIbHBIX PaboT -1)

Yucnoseie HepaBeHCTBa. OCHOBHBIE CBOWCTBA YUCIIOBBIX HEPaBEHCTB. CIIOKEHHE U YMHOKECHHE
YHCIIOBBIX HepaBeHCTB. OlleHNBaHUE 3HAYCHHS BhIpakeHus1. HepaBeHCTBa ¢ 0/THOM MTepeMeHHOH.
Perienue HepaBeHCTB ¢ 0/1HOM nepeMeHHO. UncnoBble mpoMeKyTkH. CHCTeMbI IMHEWHBIX Hepa-
BEHCTB C OJJHOM MTEPEMEHHOI.

KBagpaTtuunas ¢pynknms (32 yaca, U3 HUX KOHTPOJIBHBIX padoT -2)

[ToBTOpenue u pacmmpenue ceaeHuil o pynkuuu. CpoiictBa ¢yHkuuu. [loctpoenue rpaduka
¢byukuuu Yy = kf(x). TToctpoenue rpadpuko pyukuuit y = f(x)+b u y = f(x+a). Kpagparuunas
¢byHkus, e€ rpaguk U cBoiicTBa. Pemenue kBaapaTHbix HepaBeHCTB. CHCTEMBl ypaBHEHUH C ABY-
Ml IEpEMEHHBIMU.

DJieMeHThI NPUKJIaaHoi MaTeMaTuku (21-1=20 yacoB, U3 HUX KOHTPOJIBHBIX paboT - 1)
MaremaTnueckoe MonenupoBaHue. IIpoueHTHble pacuérhl. AOCOMIOTHAsE M OTHOCUTENbHAs IO-
rpemrHOCTH. OCHOBHBIE TIpaBUiIa KOMOMHATOPUKHU. YacToTa W BEpOSATHOCTH CIyYAHOTO COOBITHSL.
Knaccundeckoe onpezenenue BeposiTHOCTH. HauanbHble CBECHUS O CTATUCTHKE.

Yucaosble mocjenoBaTeabHocTH (21 yac, U3 HUX KOHTPOJBHBIX pador - 1)

YucroBele mocaenoBaTeabHOCTH. Apudmerndeckas nporpeccus. CymMma N nepBbIX YWIEHOB apud-
MeTn4yeckor mnporpeccun. ['eomerprnueckas nporpeccus. Cymma N NEpBBIX YJIEHOB I€OMETpUYe-
ckol mporpeccun. CymMma OECKOHEYHOI reoMeTpHYECKOi Mporpeccuu, y Kotopoii |q| < 1.

IMoBTOpeHue U cucremMarusanus yueonoro marepuasa (10-1=9 yacos, U3 HUX KOHTPOJIb-
HBIX padoT - 1)

VYrpaxHeHus sl TOBTOPEHUs Kypca anreops 9 kinacca.
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TI'eomempusn, 9 knacc
(2 gaca B Hememo, Bcero 68 uacos 3a 34 HemesH)

CornacHo aBropckomy rianupoBanuio JI.C. ATaHacsiHa M Ip. Ha U3y4E€HHE T€OMETPUH OT-
BoaUTCs 68 yacos.

BekTopbi (8 yacos)
[Tonstue BexTopa. Cli0)K€HHE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. [Tpumene-
HHE BEKTOPOB K PEIICHHUIO 33/1a4.

Meton koopaunar (10 yacoB, U3 HUX KOHTPOJIBHBIX pabor -1)
Koopaunats! Bekropa. [Ipocreiinme 3a1aun B KoopAXHATAX. Y PaBHEHUS OKPYKHOCTH H ITPSIMO.

CooTHOLIEHUSI MEKTY CTOPOHAMM M YIJIaMH TpeyrojbHuka. CKajisipHoe Npou3Be/ieHne
BeKkTOpoB (11 yacoB, U3 HUX KOHTPOJBHBIX paboT -1)
Cunyc, KOCUHYC, TaHTEHC, KOTaHTeHC yriia. COOTHOIIECHHS MEXAY CTOPOHAMH M YITIaMH TPEYTrOJb-
HHKa. CKalsIpHOe IPOU3BECHNE BEKTOPOB.

JITMHA OKPYKHOCTH U IJI0mAaab Kpyra (12 gacos, u3 HUX KOHTPOJIBHBIX pador -1)
[TpaBusIbHBIE MHOTOYTOBHUKH. [IJTHHA OKPY)KHOCTH M TUIOLIAIh KPYTa.

JBu:kenusi (8 yacoB, U3 HUX KOHTPOJIBHBIX pador -1)
[Tonsitue nBrxenus. [lapamensHbIi IepeHOC U TOBOPOT.

JiBuzkeHust (8 yacon)
Mmuororpanauku. Tenna 1 HOBEPXHOCTH BPAILICHHUSI.

06 akcuomax nianumerpuu (2 gaca)

IMoBTOopenue. Pemenue 3axau (9 yacos)
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4. Temamuueckoe nianuposanue ¢ OnpeoeieHueM 0CHOGHbIX 61008 YUEeOHOUl 0esasmelbHOCIU

Auredpa, 7 KJacc

CoracHo aBropckomy mianupoBanuto A.I. Mepsisik u ap. (I BapuanT) Ha u3ydenue anreopsl otBoautcs 105 yacos. i peanusanuu nporpamMmsr 3a 102
Yaca OT/ACIbHBIC TEMbI U3YUAIOTCS 32 MEHBIIIEE KOJIMYECTBO YacoB, HE TpeBhINIaroliee aBTopckoe 6oinee, yem Ha 20%. Beero cokpameno 3 yaca, B TOM 4HCie Ha

[IOBTOPEHHUE.
N/ P KounyecrBo yacos
° n/m azaen
ABTOpCKasi mporpamMmma Padouas nporpamma
1 JluneitHoe ypaBHEHHE C OJTHOM MepeMeHHON 15 14
2 Llenble BeIpaxkeHUs 52 o1
3 OyHKIIUU 12 12
4 CucreMbl TMHEHHBIX YPaBHEHUN ¢ ABYMS IEPEMEHHBIMU 19 19
5 [loBTOpEHME U cucTeMaTU3alys y4eOHOro MaTepuaa 7 6
Bcero 105 102
Adredpa, 7 kaace (105-3=102 vaca, 8 KOHTPOIBHBIX PAOOT)
Koa-Bo
Conepskarme 4aCOB XapakTepHcTHKA OCHOBHBIX BH/IOB JeSITeJIbHOCTH YUeHHKA
p aBT. | pad (Ha ypoBHe yueOHBIX JeiicTBHI)
I'maBa 1. JluHeiiHOe YpaBHeHHeE ¢ OHOI MepeMeHHOI 15 |14
Beenenue B anredpy 3 2 | Pacnosnasams 4uCIIOBBIE BBIPAXKEHUS U BBIPAXKEHMsI C IEPEMEHHBIMU, JIMHEHHbIE ypaBHEeHUs. [IpuBo-
JIuneiiHOe ypaBHEHHE C OJHOM IePEMEHHOM 5 5 | AUTH mpEMepH BRIpaXKEHMH ¢ TepeMEHHBIMH, THHEHHBIX ypaBHeHHH. COCTaBIATh BBIPAKECHHE C Tiepe-
PelcHue 3314 C IOMOIIbIO YPaBHEHHIA 5 § | MCHHBIMH II0 YCIIOBHIO 3a1a4. BBINONHATE IpeoGpasoBaHisl BHIPRXKCHHIA: IPUBOUTE 10100HbIC Cirara-
TTOBTOPEHME  CHCTEMATH3ALNA YIeOHOr0 MaTepana TeMbl JIH 1 1| SMble, pacKpbiBarh ckoOkH. HaxoauTh 3HaUeHHE BBIPAKEHUSI C TIEPEMEHHBIMU TIPH 33/IaHHBIX 3HAYCHHSAX
. P N ya N P nepemeHHbIX. Kiaccuduuuposats anredpandeckue BbipakeHus. ONUCHIBATH LieNble BhIpaxeHus. Pop-
HCUHOC yPABHCHUC C OZIHOM 1ICP eMveHHOH» — Myaupoeams ONpeJeNieHne JTUHEWHOTO ypaBHEeHus. PemaTs nuHEWHOe ypaBHeHHe B oOmieM Bujae. MH-
KontponbHast pabora Nel. Jluneiinoe ypaBHeHne ¢ oxHOM mepe- | 1 1 TEPIPETUPOBATH yPABHEHUE KaK MaTEMAaTHUECKYIO0 MOJIENb pealibHOl cuTyanuu. ONUChIBaTh CXEMY pe-
MCHHOU LIEHMsI TEKCTOBOM 3a/1auu, IPUMEHSTH €€ JUIs pellleHHs 3a]1a4
I'naBa 2. llessblie BeIpaxeHust 52 | 51
ToXX1eCTBEHHO paBHBIC BhIpAKEeHHUs. TOXIeCTBa 2 2 | Qopmyruposams: onpedenenus: TOXAESCTBEHHO PABHBIX BBIPAXKEHHH, TOXKIECTBA, CTENICHN C HATYypallb-
CTemneHb ¢ HaTypaIbHBIM [OKA3aTeNeM 3 2 | HBIM TIOKa3aTeseM, OJHOWICHA, CTAHIAPTHOTO BHJA OJHOWICHA, K03((HUIMEHTA OJHOUICHA, CTEIEHH
CBOHCTBA CTEMEHN C HATYPAJIbHBIM TIOKa3aTeeM 3 3 | OAHOWICHA, MHOTOICHA, CTENICHH MHOTOUWICHA; C60LCM6a: CTCIICHH C HATYPAIIbHBIM II0Ka3aTeseM, 3Ha-
Ka CTENEHH; Npasuia: J0Ka3arelibCTBa TOX/CCTB, YMHOKEHHUSI OJJHOWIEHA HA MHOTOWIEH, YMHOXCHUS
OnHOYIEHEI 2 2 N
M 1 1 MHOTOWIEHOB. /[oKa3bléams CBOMCTBA CTENEHHU C HATYpPAJIbHBIM MOKa3aTeJeM. 3aluChiBaTh U JA0Ka3bl-
HOT'OYJIEHBI
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Cl10XeHHE U BRIYUTAHHE MHOTOUYJICHOB 3 3 | BaTh hopMymBl: IPOM3BEACHUS CYMMBI M Pa3HOCTH JBYX BBIPAXKEHHUI, pa3HOCTH KBaJpaTOB JABYX BhIpa-

KontponbHas pabora Ne2. Llersie BbIpaKeHHs 1 1 | eHuii, KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH ABYX BBIPAXKEHHUI, CYMMBI Ky0OB U Pa3HOCTH KyOOB JIBYX

VMHOKEHIE OIHOWICHA Ha MHOTOWICH 4 4 | BblpaxeHuil. Boruucisme 3HaYCHUE BBIPAKCHUH C MepeMeHHbIMU. [IpUMEHATH CBOKCTBA CTeNECHH MUIA

Y MHOKCHIG MHOLOWICHE Ha MHOFOWICH 2 2 npeoOpa3oBaHUsl BBIPAKCHUH. BBINOIHATE YMHOKEHHE OJHOWICHOB M BO3BEICHHE OIHOUWICHA B CTe-

neHb. [IpUBOIUTE OJHOUIECH K CTaHIAPTHOMY BHIY. 3allMChIBaTb MHOTOWICH B CTAHIAPTHOM BHIE,

Pazoxenyne MHOTOWICHOB Ha MHOXHTeNH. Bemiecenue obuwero |3 3 OIIpEeNeNIATh CTeNeH MHOTOWIeHA. [IpeoOpa3oBEIBaTh MPOU3BEACHNE OJHOUWICHA M MHOTOWICHA; CyMMBI,

MHOXKHTEIS 32 CKOOKH PAa3HOCTH, IIPOU3BEICHHS IBYX MHOTOYWICHOB B MHOTOWICH. BEHINONHATL pa3IoKeHHE MHOTOUWIEHA Ha

PasnokeHne MHOTOWICHOB Ha MHOXKUTENIU. METO] rpyIIITMPOBKH 3 3 | MHOXHTETH CII0COGOM BBIHECEHHS OOIIEro MHOKHTEINS 38 CKOOKH, CII0COOOM TPYIITHPOBKH, 110 GOpMY-

KonTponbHas padota Ne3. Ilensie BeIpaskeHUs 1 1 | maM cokpall€HHOTO YMHOXEHHS M C MPUMEHEHHEM HECKOJNBKHX croco0oB. Mcmonp30BaTh yKa3aHHBIC

HpOI/I3Be,ﬂeHI/IC pa3HOCTU U CYMMBI IBYX BI)Ipa)KeHI/II‘/'I 3 3 HpeOGpa?:OBaHI/IH B IPOLIECCE PCIICHUA ypaBHeHHﬁ, J0Ka3aTcjIbCTBa yTBep)I(,HeHI/Iﬁ, peuieHuA TCKCTOBBIX

Pa3HOCTb KBAJPATOB JBYX BBIPAKEHHUI 3 3 | 3adad

KBagpat cymmbl 1 KBapaT pa3HOCTH JBYX BbIPaKCHHI 4 4

[IpeoOpazoBanue MHOrO4WIeHAa B KBaJpaT CyMMBl WIH Pa3HOCTH | 3 3

JIBYX BBIPOKECHHUU

KonTposibHas pabora Ne4. Ienbie BoIpaskeHUS 1 1

CyMMa ¥ pa3HOCTh KyOOB JIByX BBIPQKCHUI 2 2

[IpuMmeHeHne pazTUYHBIX CIIOCOOOB Pa3lOKEHHS MHOrowieHa Ha | 4 4

MHOKHTEIIN

[ToBropenne u cucremaruzanusi yueOHoro marepuana temsl «le- | 1 1

JIBIE BBIPAKEHUSA»

KonrtponpHas padora Ne5. Llenble BoIpaeHuUs! 1 1

I'naBa 3. ®yHKkuun 12 112

Casi3u Mex 1y BenmnanHamMu. OyHKIHs 2 2 | Ilpusooums TipUMEpHI 3aBUCUMOCTEH MEXIy BeIHUYMHAMH. Pasinyarh Cpeau 3aBUCHUMOCTEH (YHKIIHO-

Crioco6b! 3a1annst QYHKIHH 2 2 | HajbHBIE 3aBUCHMOCTH. Onucviéamsv NOHAMUA: 3aBUCHMOII M HE3aBUCHMOIl NEpeMEeHHBIX, (QyHKIMH,

Tpadux byHKIHK 2 5 | aprymenta QyHKLMH; CrocoObl 3ajanus ¢ynxuun. GopmynupoBath ompeJieneHHs: obnactu ompezieste-

Tluneitias byHKIIs, 8 rpadHKH CBOHCTEA 4 4 | Hut ¢byHKMH, obsacTy 3HaueHUH QyHKIMH, rpaduka QyHKIUH, JTUHEHHOW QYyHKIMH, MPSIMOM MPOTOp-

TloBTODCHIe 1 CHCToMATIBAING  VIeOHore  Matenmana Tonir | 1 1 HI/IOHaJII)HOCTI/I.vallluCJZ}ZWlb 3HaYeHUe (QYHKIMU 110 3aJaHHOMY 3HAYCHHIO aPTYMEHTA. CocraBnaThb Tab-
p 1 y p nuuel 3HaueHnd QyHkumu. Ctpouth rpaduk QyHkuuu, 3agaHHoil tabnuuno. Ilo rpaduky QyHKUIUH,

«DyHKIHN SIBISIIOIIEHCST MOJEIIBI0 PEAbHOrO MpoLecca, ONMpPeNelsiTh XapaKTepUCTUKH 3Toro mponecca. CTpouTsb

Konrponbnas pabora Ne6. Oynkuuu 1 1 rpaduK JTMHEHHON (YHKIMH 1 IIPSIMOM IPONOpIMOHATbHOCTH. ONHCHIBAT CBOWCTBA 3TUX (QYHKIMH

I'maBa 4. CucreMbl JIMHEHHBIX YPABHEHHI ¢ ABYMS IepeMeH- 19 | 19

HBIMH

YpaBHEHUS C ABYMsI IEPEMEHHBIMHU 2 |2 IIpusooums npumepsvl. ypaBHEHUs C ABYMs NEPEMEHHBIMHU; JIMHEHHOTO YpaBHEHHUS C IBYyMs IepeMEeH-

JluneiiHOe ypaBHEHHE ¢ IByMs NIEPeMEHHBIMHU U ero rpaduk 3 3 HBbIMM; CUCTEMBI ABYX JIMHEHHBIX YPABHEHUM C ABYMsI HepeMeHHHl\\J/IH; peanbHBIX NMPOLECCOB, I KOTO-

CI/ICTCMBI ypaBHeHI/Iﬁ c I[ByMH HepeMeHHLIMI/I. rpaq)I/I‘{eCKI/Iﬁ METOT 3 3 PBIX YpaBHCHHUEC C ABYMSA MEPEMEHHBIMU WM CHUCTEMA YPABHCHHUU C JABYMS NEPEMCHHBIMU ABJIAIOTCA

pemeHuA CUCTEMBI IBYX JIMHCHHBIX ypaBHeHI/Iﬁ C IBYMs NECPEMCH-
HBIMH

MaTeMaTHYEeCKUMH MoJesIMU. OTpenersiTh, ABISETCS JU Mapa YUcell pellieHrneM JaHHOTO YpaBHEHHUs C
JIByMSI TIEpEMEHHBIMU.  DopMyauposams. onpedeieHus: pElIeHNs YpaBHEHUS C IBYMs TIEPEMEHHBIMU;
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PelieHne CHCTEM JIMHENHBIX YPAaBHEHHH METOOM MOACTAHOBKH 2 |2 YTO 3HAYMUT PEIIMTH YPABHCHHUE C JABYMs IIEPEMEHHBIMU; TpaduKa YpaBHEHHs C JBYMs I€pEeMEHHBIMHU;
PelIIeHie CHCTEM JIMHEHMHBIX YPABHEHHI METOIOM CITOXKEHHS 3 3 HHHeﬁHOl:O YPABHCHHST C JIBYMS MEPEMEHHBIMHU; PEIICHHS CHCTCMBI yPaBHeHI/Iﬁ C IBYMS TEPEMCHHbI-
PellIcHIE 33124 C IOMOIIBI0 CHCTEM JIHHEHHBIX ypaBHEHHI 4 |4 MH;  C60UCMEa YPABHEHHIT C BYMS MEPEMCHHBIMH. Onucwigame: cBO¥iCTBA rpaduKa JIMHEHHOTO ypaB-
HEHMSI B 3aBHCHMOCTH OT 3HAYCHHH KO3()(PUIMEHTOB, rpadHUecKuil METOA PELICHUS CHCTEMBI IBYX
[loBTOpenne u cucremarmzanus ydeObHOTO Marepmana TeMsl «Cu- | 1 |1 .
N . YPaBHEHHUI C IBYyMsI IIEPEMCHHBIMH, METO[ IIOJCTAHOBKH W METOJ CJIOKCHHS IJIS PELICHHS CHCTEMBI
CTCMBI TMHCHHBIX YPABHCHIM C ABYMA MCPECMCHHBIMID IBYX JMHEHHBIX YpaBHEHHH C IByMsI mepeMeHHbIMU. Cmpoums TpadyK THHEHHOTO YPaBHEHHS C IBYMSI
KontponsHas pabora Ne7. Cucremsl AMHCHHBIX ypaBHeHuii ¢ xBy- | 1 |1 TepeMEHHBIMH. Pemath CHCTEMBI IBYX JIMHCHHBIX YPABHEHUH C ABYMS TIEPEMEHHBIMH. Peiuams TeKCTO-
M3l ICPEMEHHBIMA BBIC 33/1a4H, B KOTOPBIX CHCTEMA JIBYX JINHEHHBIX YPABHCHUH C JBYMsSI IEPEMEHHBIMHE SBIISIETCSI MaTeMa-
THYECKOW MOJIEIIBIO PEIbHOTO IPOLIECcCa, i HHTEPIPETHPOBATh PE3YNIbTAT PELICHHS CHCTEMBI
IToBTOpEHNE U cUcTeMATH3AIUS Y4eOHOT0 MaTepuaia 7 6
YnpaxxkHeHust 4715l MIOBTOPEHHsI Kypca anredpsl 7 Kinacca 6 5
KonTponbHas pabora Ne§. torosas 1 1
Bceero | 105 | 102

I'eomerpus, 7 ki1ace

Cornacno aBropckomy mianuposanuto JI.C. AtanacsiHa v ap. Ha u3ydenue reomerpun orBoautcs S0 yaco. /s peanusanuu nporpamMmsl 3a 68 yacos oT-
JIeNIbHbIE TeMbI U3y4aloTCs 3a OOJIbIlIee KOJIMUECTBO YacOB, HE IpeBbINIaollee aBTopckoe donee, uem Ha 20%. Beero no6asneno 18 yacos, B TOM unciie Ha MOBTO-

PCHUE U Ha pe3epB.

KosnyecTBo yacos
Ne ni/m Pazpnen
ABTOpCKasi nporpamMma Pabouas nporpamma
1 ['naBa 1. HayanbHble TeOMETPUYECKHUE CBEICHUS 7 8
2 ['naBa 2. TpeyronbHUKU 14 16
3 ['naBa 3. [lapannenbHbie PsSMbIE 9 10
4 ['naBa 4. COOTHOIIEHUS MEX/1Y CTOPOHAMU U YIJIaMU TPEYToJIbHUKA 16 19
[ToBTOpenue. Pemenue 3anau 4 11
Pe3epB BpemeHU 0 3
Bcero 50 68
I'eomerpusi, 7 kiaace (50+18=68 yacos, 5 KOHTPOIBHBIX PabOT)
Koua-Bo
XapaKTepMCTmca OCHOBHBIX BU/IOB 1€ATECJIbHOCTH YYCHUKA
Conepranue Ja208 (Ha ypoBHE y4eOHBIX el cTBHUIl)
aBT. |pad. yp y
I'naBa 1. HauyanbHble reoMeTpryeckme CBeleHUs 718
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IIpsmasi u 0TpesoK. JIyd u yron 1]1 OOBSCHATH, YTO TAKOE OTPE30K, JIy4, YroJl, Kakke (pUrypbl Ha3bIBAIOTCS PABHBIMHU, KaK CPABHUBAIOTCS U M3MEPSIFOTCSI OTPE3-
CpaBHEHHUE OTPE3KOB H yIIIOB 111 |xum YIJIBL, YTO TAKOE TPaIyC U TPagyCHas Mepa YIiia, Kakoil yroy Ha3bIBACTCS TPSIMBIM, TYIIBIM, OCTPBIM, PAa3BEPHYTBIM, YTO
H3mepenne oTpes3koB. MsMepeHne yrios 2 2 | rtakoe Cepe/IiHA OTPE3Ka U OMCCEKTPHUCa YIiia, KAKKE YTl HA3bIBAIOTCS CMEKHBIMH U KAKUE BEPTUKATHHBIME; (POPMYIHPO-
[lepneHaAuKyJIsIpHBIE OPSMbIE 1 | 1 | BaTh 1 0OOCHOBBIBaTH YTBEP)KACHMS O CBOWCTBAX CMEXKHBIX M BEPTHKAIBHBIX YTJIOB; OOBSACHSITH, KAKHE IPSIMbIE Ha3bIBAIOTCS
Perenue 3amau 1 | 2 | mepneHOUKYISPHBIMA; (OPMYIHPOBATE U OOOCHOBBIBATH YTBEPXKICHUE O CBOWCTBE IBYX NPAMBIX, HEPHECHANKYISIPHBIX K
KoutponbHas paGora Nel. HauaibHble TeoMETPHUCCKHE 11 TPeTheH; n300paXkaTh ¥ paclio3HaBaTh yKa3aHHbIC IMPOCTeHIMe (GUrypsl Ha YepTeKax; pelaTh 3a1aqu, CBI3aHHbBIE C ITHMH
CBEICHHUS pocTernmMu Gpurypamu
I'maBa 2. TpeyrojbHUKH 14 |16
ITepBrIil NpU3HAK paBEHCTBA TPEYTOJIbHUKOB 3 | 3 | OObscHsTh, Kakast GpUrypa Ha3bIBACTCSI TPEYTOJIBHUKOM, YTO TAKOE BEPILMHBI, CTOPOHBI, YIJIBI M IEPUMETp TPEYTrOJIbHHKA, KaKOMH
Meuanbl, GUCCEKTPHCH] U BHICOTHI TPEYTOIbLHUKA 3 | 3 | TpeyrompHHK Ha3bIBacTCsl PABHOOEIPEHHBIM U KaKO PaBHOCTOPOHHMM, KAKHE TPEYTOIBHUKH HA3bIBAIOTCS PABHBIMH; H300-
BTOpOii 1 TpeTHii IPH3HAKH PABCHCTBA TPEYTOIBHIKOB 3 | 4 | paxarh M pacrno3HaBaTh Ha YEPTEKaAX TPEYrOIbHUKU U HX SJICMCHTEI; (hopMyIIMpOBaTh U IOKA3bIBATH TeOpeMbl O MpU3HaKaX
3a/1au Ha TOCTPOCHHE 2 2 pane.HCTBa TPEYTOJILHUKOB; OOBSICHATD, YTO Ha3bIBACTCS nepneH;menapowi,' IIPOBE/ICHHBIM U3 JJAHHOM TOYKU K JIaHHOM IIpsi-
MOif; hOpMyJIMPOBATh 1 JOKA3bIBaTh TEOPEMY O TEPIEHIUKYJIISIPE K MPSIMON; OOBSCHSTh, KAKHE OTPE3KU HAa3bIBAIOTCS ME/IU-
Pewenne 3ana4 2|3 aHOM, OMCCEKTPUCON U BBICOTON TPEYTONBHHKA; (POPMYIMPOBATh 1 IOKA3bIBaTh TEOPEMBI O CBOMCTBAX PaBHOOEAPEHHOTO Tpe-
YTONBHUKA; PElIaTh 3a/ladll, CBSI3aHHBIC C MPHU3HAKaMH PaBEHCTBA TPEYTOJBHUKOB M CBOICTBAMH paBHOOEIPEHHOTO Tpe-
YTOJIBHUKA; '(hOPMYIHPOBATh OIPENEICHHE OKPY)KHOCTH; OOBSICHATH, YTO TAKOE LIEHTP, PAANyC, XOpIa U ANAMETP OKPYKHO-
KonTtponsnas padora Ne2. TpeyronsHuku 1 1 CTH;, pelIaTh MPOCTEHIMe 3aJa9M Ha TIOCTPOCHHE (TIOCTPOCHUE yIila, paBHOTO JAHHOMY, TIOCTPOCHHE OMCCEKTPHCH! YTIIa, TI0-
CTPOCHHE NEPIICHINKYIISPHBIX MPSAMBIX, IIOCTPOSHHUE CEPEANHBI OTpe3Ka) U 0oJiee CIIOKHBIE 3aJauH, UCTIONb3YIOIINE YKa-
3aHHBIE TPOCTEHILNIE; COMOCTABIATH MOMYYEHHBI PE3yIbTaT C YCIOBUEM 331a41; aHATH3UPOBATH BO3MOXKHBIE CIydan
I'nasa 3. IlapauteJibHBIE MPSIMbIE 9 |10
ITpr3Haky napajuienbHOCTH JBYX HPSIMBIX 3 | 3 | ®opmynupoBaTh OnpeieieHNe NapaJUICNIbHBIX MPSIMBIX; OOBSICHATH C TOMOIIBIO PUCYHKA, KaKHe YTIbI, 00pa30BaHHbBIE IpY|
AKCHOMA MApayIeNbHOCTH BYX HPSIMBIX 3 | 3 | mepeceyeHMu IBYX IPAMBIX CEKYIUEH, Ha3BIBAIOTCA HAKPECT JEXKALIMMH, KAKME€ OJHOCTOPOHHMMH M KAaKHE CO-
PereHue 3ana4 2 | 3| OTBCTCTBCHHBIMI, (opMyJIMPOBATH U JIOKa3bIBaTh TEOPEMBI, BHIPAXKAIOIINE MPU3HAKH MApaJUIeIbHOCTH JIBYX HPSMBIX; OOBSICHATD
YTO TaKO€ aKCHMOMBI TEOMETPHHM U KaKue aKCHOMBI y)K€ HCIOJIb30BAJIHNCh paHee; (OpMyIHPOBATh aKCHOMY INapajuiesIbHbIX]
TIPSIMBIX W BBIBOJWTH CIIEJCTBHS M3 Hee; (OPMYIIHPOBATH M JIOKA3bIBATH TEOPEMBI O CBOMCTBAX MapajuIeNbHbIX MPSMBIX, 00-
paTHble TeOpeMaM O IPHU3HAKaX MapajUIeJbHOCTH, CBA3aHHBIX C HAKPECT JIEXKAIIUMH, COOTBETCTBEHHBIMU U OJHOCTOPOHHUMY
Konrponsnas padota Ne3. INapanensHsle mpsaMbie 1 | 1 | yriamm, B CBS3H C 9THM OOBSCHATB, YTO TAKOE YCIIOBHE M 3aKJIFOUEHHE TEOPEMBI, KaKas TEOPEMA Ha3bIBACTCA OOPATHON IO OTHOA
IICHUIO K JJAHHOM TeopeMe; OOBSCHSTH, B YeM 3aKJIFOUAETCsl METO/T JIOKA3aTeNIbCTBA OT MPOTUBHOTO: (HOPMYIIMPOBATH M JIOKa3bIBATH
TEOpeMBI 00 YIJIaX C COOTBETCTBEHHO MapasIeNIbHBIMK U TIEPIICHIUKYIIIPHBIMUA CTOPOHAMH; TIPUBOANTH IPHMEPHI NCIOJIB30Ba-
HUS 9TOT0 METO/IA; PELaTh 334K Ha BBIYMCIIEHHE, IOKA3aTENbCTBO U IOCTPOCHUE, CBSI3AHHBIE C NapaJLIC/IbHBIMU IIPSMBIMHU
I'naBa 4. CooTHoLIeHMe MeKIy CTOPOHAMH M YIJIaMH 16 | 19
TPEYroJabLHUKA
CymMMa yriioB TpeyrojbHuKa 2 |3 DOpMyITPOBATH U JIOKA3BIBATH TEOPEMY O CYMME YITIOB TPEYTOJILHUKA M €€ CJIEACTBUE O BHEIIHEM YIJIE TPEYTOJIbHUKA, TIPOBO-
CooTHoOLIEHHE MEXIY CTOPOHAMM M yIJIaMU TPEYIroOJib- 3 | 3 M KIIaCCU(HKAIIIO TPEYTOJIBHIKOB I10 yIiIaM; (opMyIMpOBaTh U IOKa3bIBATH TEOPEMY O COOTHOIICHISIX MEXK/TY CTOPOHAMU
HUKa U yrilaMu TpeyrojbHHUKa (IpsIMOe W 00paTHOE YTBEPXKICHHS) U CIEACTBHS M3 Hee, TEOPEMY O HEPABEHCTBE TPEYIOJIbHHKA;
KontponbHas pabota Ne4. COOTHOIIEHHUS MEXIY CTO- 111 (hopMyIIMpOBaTh M JOKA3bIBATH TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHBIX TPEYTOIEHUKOB (IIPSIMOYTOJIBHBIN TPEYTOJIHUK C yT-

pOHaMH U yrijiaMu TpEyTroJIbHHUKa

soMm 30°, mpu3HaKM paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJILHUKOB); (DOPMYITMPOBATH ONPEIEIICHNs PACCTOSIHUSL OT TOUYKH JI0
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HpHMoyFOJ'H,HI)Ie TpeerHI)HI/IKI/I. 4 4 HpHMOﬁ, pacCTosiHUA MEXKAY NapaJlICJIbHBIMU MPSAMBIMU; PCIIATh 3aa4i Ha BbIYMCIICHUS, JOKA3aTCIILCTBO U IMOCTPOCHUC,
TTocTpoeHne TPeyroIbHIEKA MO TPEM IeMEHTaM 2 | 3 | cBsA3aHHBIC C COOTHOLIEHUSMHU MEXIy CTOPOHAMH M YIJIaMH TPEYTONbHUKA U PACCTOSIHUEM MEXIY HapauleNIbHBIMU Mpsi-
PemeHHe 3amaq 3 4 MbIMH, TIpU HeO6XOJ_'[I/IMOCTI/I NpPOBOAUTH MO XOAY PCHICHHA AOTOJJHUTCIbHBIC MOCTPOCHUS, CONOCTABIIATH l'IOJ'Iy‘IeHH.BIﬁ pe-
KOHTpOHBHa}[ pa60Ta N°5 COOTHOH_ICHI/IH MC)I(L[y cTO 3yJbTaT € YCJIIOBUEM 3a1a4H, B 3a/la4aX Ha IIOCTPOCHUE UCCIIEN0BATh BO3MOXKHBIC CITydan
- . = 1 1
pOHaMH U yrjiaMu TpEyroJIbHHUKa
IHoBTOpenne. Pemenne 3aga4 4 112
PesepB Bpemenn 0|3
Bceero | 50 | 68
Auredpa, 8 kiaace
N/ P KosuyecTBo yacos
o II/11 asjaesa
ABTOpCKasi nporpamMma Pabouas nporpamma
1 PanroHanbHbIC BBIpAXKEHUS 44 42
2 KBaaparHbeie KopHH. J[eliCTBUTEIIbHBIC YUCITIA 25 25
3 KBanparHble ypaBHEHUS 26 26
4 [ToBTOpeHMe 1 crucTeMaTu3anus yaeOHOro MaTepuaia 10 9
Bcero 105 102

Auarebpa, 8 kiace (105-3=102 yaca, 7 KOHTPOJIBHBIX paboT)
CoracHo aBropckomy manupoBannio A.I. Mepsinsk u ap. (I BapuanT) Ha u3ydenue anreopsl otBoautcs 105 gacos. i peanusanuu nporpamMmsr 3a 102
qaca OT/AeIbHbIE TEMbI U3YUYAIOTCS 32 MEHBIIIEe KOJIMYECTBO YacoB, HE IpeBbIIIatoliee aBTopckoe Ooiee, yem Ha 20%. Beero cokparteHo 3 yaca, B TOM 4YHCIIe Ha

TIOBTOPEHHE.
Koa-Bo
Coz[ep)lcalme 4acoB XapaKTepHCTHKa OCHOBHBIX BH/10B )Ief[Teu.]'IbHOCuTH YueHuKka
aBT.|pas. (Ha ypoBHe yueOHBIX JeiicTBHI)
I'naBa 1. PanimonaJibHbIe BhIpaKeHUs! 44 | 42
PanmonansHBIE TpOOH 2 | 2 | Pacnosnaéams nenble palvoOHAIBHBIC BHIPAKEHHUS, IPOOHBIE PAlJHOHAIBHBIE BBIPAKEHHSI, PUBOAUTH IIPUMEPBI TAKHUX
OCHOBHOE CBOMCTBO pAIlMOHATLHON ApOoOU 3 | 3 | BeIpaxeHui. Popmyruposams: § 5 5
CHO){(GHHC Y BBIYMTAHUE PALMOHAIBHBIX ,I[p06ef/'I C OJIU- 3 2 onpedeﬂeﬂuﬂ: PpaMOHAJIBHOT'O BLIpa)KCfIHSI, JAOIMYCTUMBIX 3HAYCHUU NEPEMEHHOU, TOXKIACCTBECHHO PAaBHBIX BbIPA’KCHUU,
HAKOBBEIMHU 3HAMCHATEIISIMHI TOXKACCTBA, PABHOCUJIbHBIX YpPAaBHCHUH, PAllUOHAJIBHOI'O YpaBHCHMS, CTCIICHU C HYJICBbBIM I10KA3aTCJIEM, CTCICHU C
> LCJIBIM OTPULATCIbHBIM TOKA3aTEJIEM, CTAHAAPTHOI'O BUAAa YUCIIA, O6paTHOﬁ MMponopUrOHAJIbHOCTH,

CHO)KeHHe 1 BBIMUTAHNC PallMOHAIBHBIX 'Hp06eH 6 6 c60licmea: OCHOBHOE CBOWMCTBO paHHOHaJ’IBHOﬁ HpO6I/I, CBOICTBa CTEIECHU C LOCJIBbIM ITOKa3aTCJIEM, ypaBHeHPIﬁ, (l)yHK-
C pa3HBIMHU 3HAMEHATEISIMU
KonrtponpHas padota Nel. PanonasnbHble BEIpaKEHHS 11
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YMHOXEHUE U ACNICHUE pallMOHAIBHBIX npobeit. Bosee- | 4 | 3 k .

JleHHE PAIHOHATBHOM APOGH B CTEMEHD mn Y = ; ; NPAGUIA: CIIOXKEHUs, BBIYUTAHUS, YMHOKCHU, TeIeHHs Apo0ei, BO3BEICHUS JPOOH B CTEIICHb; yCIOBUE

TO)K,I[GC”EBGHHBIG nmpeoOpa3oBaHus PalMOHANBHBIX BBI- | 7 | 7 pABEHCTBA APOGH HYJTIO,

paxKCHUU Joxazvieams CBOWCTBA CTENEHU C IENBIM MOKazaTeneM. Onucvigams Tpa@uuecKuil METOA pElIeHHs ypaBHEHHH

Kontposnbnas pabora Ne2. PanuonanbHble BoIpaKEHHUs 1 | 1 | conmoit nepemennoit. Ilpumensims OCHOBHOE CBOMCTBO PalMOHANBHOMN APOOH I COKDAIICHHS M MPEOOpPa3OBAHUS

PaBHOCHIIBHBIE ypaBHEHUs. PallnoHaIbHBIE YpaBHEHUS 3 | 3 | mpobeii. [IpuBomuts apobu K HOBoMY (06IIeMy) 3HaMeHaTeNM0. HaXoauTh cyMMy, pa3sHOCTb, IPOU3BEACHUE M YACTHOE
npobeii. BBIMONHATE TOXAECTBCHHBIE MpPeoOpa3oBaHUS paIMOHANBHBIX  BBIpAXCHWUH. Pewams  ypaBHEHHS

CTeneHb C LebiM OTPHIATETBHBIM TTOKA3aTENeM 4| 4 |c¢ nepeMemuloﬁ B 3HaMeHaTesle ApoOu. [Ipumensmy CBOICTBA CTEIEHH C LEJNbIM HOKasaTeleM Ul npeoOpa3oBaHUsI

CBOICTBA CTEIEHN C Le/IbIM [IOKa3aTeleM 5 | 5 | BbIpakeHuii. 3anucviéamp 4ucna B CTAHIAPTHOM BUIE. Buinoinams TOCTPOSHHE W YTeHHE rpaduka (yHKIHH

K a4 yK

OyHkus Y = ; u e€ rpadux X

KonTposbHas pabora Ne3. PanimoHanbHbIe BRIpOXKCHUS 1)1

I'naBa 2. KBagpaTHble kopHu. [lelicTBUTe/IbHBIE 25|25

4uciia

OyHKIWMA Y = X u eé rpaduk 3 | 3 | Onucvieams: TOHSATHE MHOXKECTBA, DJIEMEHTA MHOXECTBA, CIIOCOOBI 3aaHMs MHOXKECTB; MHOXKECTBO HATYPalTbHBIX

KBajpaTHble KOPHH. ApHOMETHUCCKHI KBaipaTHbIi | 3 | 3 | THCCI, MHOKECTBO LEIbIX HCEN, MHOKECTBO PAIMOHAIBHBIX HHCEN, MHOXKECTBO JCHCTBATEIBHEIX MHCEN H CBA3H

KOpeHL MCXKIY 3TUMHU YUCJIOBBIMU MHOKECTBAMU; CBA3b MCKAY 6CCKOH6‘-IHI>IMI/I ACCATUYHBIM U )lpO6SIMI/I 1 palfuOHaJIbHbIMU,
HppaiuoOHaJIbHbBIMU YHCJIAMU. Pacnosznasamo paluOHAaJIbHBIC U UPppAlIMOHAJIbHBIC YHCJIa. HpI/IBOI[I/ITI) MpUMEPLI paln-

MHO2KeCTBO U €ro d1eMeHTbI 2|2 OHAJIPHBIX YHCEJI U MPPAIHOHAIBHBIX YHCE. 3anucvieams ¢ MOMOIIBI0 (HOPMYJ CBOMCTBA JACUCTBHI C JICHCTBUTEIb-

Honmuoxectso. Orepanyn HaJi MHOXKECTBAMU 2 | 2 | ypivu ancnamm. Dopmynuposams:  onpedeneHuss. KBaIpaTHOTO KOPHSA M3 YHUC/a, apu(h)METHUECKOTO KBAJAPATHOTO

YucnoBble MHOXKECTBA 2 12 KOpHS M3 YHCIIa, PABHBIX MHOXECTB, TOJIMHOXKECTBA, MIEPECEUCHNSI MHOKECTB, 0OBEIUHEHU MHOXECTB; C8OUCMBA:

SEBOI/ICTBa apnq)MeTqucKor06KBaszaTHoro KOpHS g g dyHKIEE Y = X°, apu(METHIECKOro KBaAPATHOTO KOPHS, (yHKIHH y= x/; . Hokasvieams cBOWCTBa apudmeTnye-

0JECTBEHHBIE peoOpa3oBaHUs BBIpaXe-

HHI;'I,H COEpPKALIUX KB;,)Z[paTI:-ILIe KOpHH P CKOT0 KBaJ[PaTHOTO KOpHs. Crmpoump rpaduku Gyskumii y = X2u Y = x/; . IlpuMeHsaTh NOHSTHE apUYMETHIECKOTO

DynKims Y = ﬁ 1 & rpaduk 3 | 3 | KBaApaTHOrO KOpHS JJIA BIZI‘II/ICJ'ICHI/IH 3HAQUYEHUN BBIPAXKEHUM. anou;avmb BbIpakeHus. Pemats ypaBHeHHa. CpaBHH-
BaTb 3HAYCHUA BBIPAKCHUU. BrImosaHsaTh HpeO6pa3OBaHI/Ie BBIPpAXKCHUU C MPUMEHCHUEM BBIHCCCHUS MHOXUTEIA H3-

Kontponbnas padora Ned. Keanparthbie xopuu. Jlei- 1 | nox 3naka KOpH$, BHECEHHE MHOXKHUTENS 0] 3HaK KOpHs. BBIMOIHATE 0CBOOOXKICHHE OT HPPALMOHAIBHOCTH B 3HAMe-

CTBUTCJIbHBIC YHCJIa HaTele )1p06I/I, aHaJIM3 COOTHOIIECHUH MCXKY YMCIIOBBIMHU MHOKECTBAMU U UX DJICMCHTAMU

I'naBa 3. KBagpaTHble ypaBHeHUsl 26 | 26

KBanparHbie ypaBHeHHs. Pelienne HEMOMHbIX KBaapaT- | 3 | 3 | Pacnosnasams v IPUBOAUTE MPUMEPHI KBAJPATHBIX YPABHEHHH PasiIMYHBIX BUJIOB (TOJIHBIX, HEMOJHBIX, NPUBEIEH-

HBIX ypaBHEHHUi HBIX), KBaJPAaTHBIX TPEXUWIeHOB. Onucviéamp B OOLIEM BHUIEC pCIICHHE HEMOMHBIX KBAJAPATHBIX YpaBHe-

DopmMyIa KOpHEH KBaJpaTHOro ypaBHEHHs 4 | 4 | muil. @opmynuposams: onpedenenus: ypaBHEHUs NEPBOM CTENCHH, KBa/IPATHOTO YPABHEHHS; KBa/PaTHOrO Tpéxuie-

Teopema Brera 3 | 3 | H@ AMCKpUMHHAHTA KBAJPATHOIO yDABHEHUS M KBAJPATHOTO TpEXHIeHa, KOPHS KBa/IPATHOTO TPEXIIEH; OuKBaIpaT-
HOTO YPaBHEHHS; C0licmea KBAIPATHOTO TPEXUIICHA; meopemy Buera u obparnyro eit Teopemy. 3anuceieams u n0-

Kontponbras pabora NeS. KeazpaTibre ypasHeHnus 1 1 Ka3pIBaTh (OPMyITy KOpHEH KBaJIpaTHOTO ypaBHEHHs. lccienoBaTh KONMMYECTBO KOPHEH KBAaIpaTHOTO ypaBHEHHS B

gBaﬂPaTHHﬁ Tpéxq{eH g g 3aBUCHMOCTH OT 3HAKa €ro JAMCKPUMHUHAHTA. /Jokaszvieamb meopemvl: Buera (Ipsmyro u 00paTHYI0), O Pa3jIoKEHUU

€lIEHUE YPaBHEHUMN, KOTOPbIE CBOASATCA K KBaJpaTHbIM
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ypaBHeHI/ISIM KBaJApaTHOTro TpéaneHa Ha MHOXUTCIIU, O CBOICTBE KBaJApaTHOIoO I“péx'meHa C OTpULATCJIbHBIM JUCKPUMHWHAHTOM.
PaHI/IOHaHI}HBIe ypaBHeHHH KakK MaTeMaTH4YECKHE MOJe- 6 6 Onucwieame Ha npumMepax METOJ 3aMCHBI HepeMeHHOﬁ AJI pCHICHUA ypaBHeHI/Ifl. Haxooumu KOPpHHU KBaJApaTHBIX
I peabHBIX CHTYAIH ypaBHEHHH pa3inyuHbIX BUIOB. [IpuMensaTh Teopemy Buera u oOparHyto el TeopeMy. BbINomHATE pa3noxeHue KBal-
Koutponbhas pabota Ne6. KBapaTible ypasHeHus 1 1 | parHoro TpéXusieHa Ha MHOXHUTeNH. HaXxonuTh KOpHHM ypaBHEHHH, KOTOPBIE CBOAATCSA K KBaapaTHBIM. COCTaBIATH
e KBaJApaTHBIC YPaBHCHUSA W YPaBHECHHA, CBOLAINUECSI K KBaAPAaTHBIM, ABJIIIOIIUECST MATEMAaTUYCCKUMU MOICIIIMU pE-
AJbHBIX CUTYaLUH
I[oBTOpeHune u cucremMaTuzanus yueoHoro matepua- | 10 | 9
Jaa
YnpaxkaeHus AJ1s1 TOBTOpeHUsI Kypca anredpsl 8 kimacca | 9 | 9
KontponbHas pabora No7. Mtorosas 111
Bceero [105]102
I'eometpus, 8 kiaacc
KoanuecTBo yacoB
Ne n/m Paznen
ABTOpCKasi IporpaMma Pa6ouas nporpamma
1 I'maBa 5. YeTblpexXyroJbHUKH 14 14
2 I'naga 6. [Tnomanp 14 14
3 ['maBa 7. [TomoOHbBIE TPEYTOIEHUKH 19 19
4 I'nmaBa 8. Oxpy>KHOCTb 17 17
5 [ToBTOpenue. Pemenue 3anau 4 4
Bceero 68 68
I'eomerpus, 8 kinace (68 yacoB, 5 KOHTPOJIBHBIX PAdOT)
Koa-Bo
CoensKanue qaCOB XapaKTepI/lCTI/lKa OCHOBHBIX BU/IOB 1€ATECJIbHOCTH YUCHHKA
nep an.] pab (Ha ypoBHe y4eOHBIX el CTBUII)
I'naBa 5. YeThIpexyroJabHUKH 14| 14
MHO]"O}H"OJ’ILHHKI/I 2 2 O6'B$[CH$[TL, YTO TAKOC JIOMaHasi, MHOI'OYI'OJIbHUK, €0 BEPIINHBI, CMCIKHBIC CTOPOHBI, AUArOHAJIH, 1/1306pa>1<aTL 1 pacIiO3HaBaTH
MHOTI'OYT'OJIbHMKH Ha YCPTCKAX; IMOKa3bIBATh 3JICMCHTBI MHOI'OYI'OJIbHUKA, €I'0 B CHHIOK) U BHCIIHIOKO 06J'IaCTI/I; OPMYIIUPO-
apajuieaorpaMM M Tparenus YT pT YT HYTp pMyIIp
HpSIMoyFOHI)HI/IK pOM6 KBaJIpaT 4 4 BaTh ONPECACIICHUE BBIITYKJIOIO0O MHOT'OYTI'OJIbHUKA, H306pa)KaTB 1 pacCnio3HaBaATh BBIMYKIIBIC U HEBBIITYKIIBIE MHOT'OYT'OJIbHUKH]
PeIHeHI/Ie 3a1a4 2 2 1 1 q)OpMyHI/IpOBaTB 1 JOKa3bIBaTh YTBCPKACHUA O CYMMCE YIJIOB BBIITYKJIOI'O MHOTOYI'OJIbHUKA U CYMME €TI0 BHCHIHUX YIJIOB,
A OOBSACHATH, KAKHE CTOPOHBI (BEPIIMHBI) YEeTHIPEXYTOIbHUKA Ha3bIBAIOTCS IPOTUBOMIONIOKHBIMH; (POPMYITHPOBATE ONpeIe/ICHIS]
KoutponbHas pa6ora Nel. UeTbIpexyroIbHAKNA 1 1 | mapamwienorpamma, Tpanenuu, paBHOOEIPEHHON 1 NPSAMOYTOJIBHOH Tparelui, MpAMOYTOIbHIKa, poMOa, KBaapaTa; n3o0pa-
JKaTh M PACHO3HABATH 3TH UYETHIPEXYTOJILHUKHY; (POPMYIHPOBATh M JIOKa3bIBAaTh YTBEPXKICHUSI 00 MX CBOICTBAaX M MPU3HAKAX;
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pelarh 33/1a4 Ha BBIYMCIICHHE, JOKA3aTeIbCTBO U MOCTPOCHHUE, CBSI3aHHBIC C ATHMH BHIAMH YETHIPEXYTOJIbHUKOB; OOBSICHSTH,
KaKuye JIBe TOYKU Ha3bIBAIOTCSI CAMMETPUYHBIMI OTHOCUTEIIBHO MPSIMOH (TOUKH), B KAaKOM Citydae (urypa Ha3bIBacTCsl CHMMETPHY-
HOM OTHOCHTEJILHO HPSMOH (TOYKHM) M YTO TaKOe OCh (IIEHTP) CUMMETPHH (PUTyphl; IPUBOAUTH IPUMEPHI (HUryp, o0Onasaronux
0CceBOH (IIEHTPATbHON) CHMMETPHEH, a TakKe MPUMEPhl OCEBON M LEHTPAIFHONH CHMMETPHH B OKPY’KaloIIel Hac 00CTa-
HOBKE

I'nasa 6. ILlnomanb 14| 14
Ilnomazpe MHOTOyroNbHUKA 2 2 OOBACHATH, KaK MPOM3BOJUTCS M3MEPEHHE IUIOIIA/CH MHOTOYrOJIbHUKOB, KaKHe MHOTOYTOJIbHUKH Ha3bIBAIOTCSl PAaBHOA
IInomann mnapajenorpaMma, TPeyroibHHKa M Tpa- 6 6 | BSIMKAMHI M KaKue PaBHOCOCTABICHHBIMU; (JOPMYIMPOBATb OCHOBHbIC CBOKCTBA IUIOLIAZCHi 1 BBIBOAMTH C MX TOMOLIBI)
8(S005051 (bopMyJIBI TIOIIaAEH IPSIMOYTOIbHUKA, apajliesiorpaMMa, TPEyrobHUKa, Tparenyy; (opMyIUpoBaTh U I0Ka3bIBaTh TEOPe-
Teopema [lucdaropa 3 3 | My 00 oTHOIICHNH TUTOMIAACH TPEYTOIFHUKOB, UMEIOIINX TT0 PABHOMY YTITy; (POPMYIHPOBATh U JOKA3bIBATH TeopeMy [Indaro-
Pemienwe 3am1au 2 2 | pau obparHyto eif; BoIBoAUTH hopMyity I'epoHa U1 momaau TpeyroibHIKa; PEIIaTh 3aJa4l Ha BBIYUCIIEHUE U [I0Ka3aTENbCTBO,
KoHTposbHas pabota Ne2. TLiomas 1 1 | cBisaHHble ¢ GopMyTamu MIomaei 1 reopemoii [udaropa
I'naBa 7. IlomoOHbIe TPEYroJIbHUKH 19| 19
OnpeJienenre NoJ00HBIX TPEYTOJIBHUKOB 2 2 | OOBACHSTH MOHATHE TPOTIOPLHOHATIEHOCTH OTPE3KOB; (DOPMYJIMPOBATH OMPE/CTICHUS MOTOOHBIX TPEYTOJILHUKOB M KO3 (UK
TIp¥3HAKK NOJI06US TPEYTOTEHUKOB 5 5 | eHra nonobus; hopMyIUpOBaTh U ZIOKA3BIBATE TEOPEMBI: 00 OTHOIICHNH IUIOMAEi MOJOOHBIX TPEYTOILHUKOB, O TPH3HAKaX
KoHTposbHas pa6ota Ne3. [10/106HbIE TPEyTOALHHKH | 1 1 | mOno0us TPEYroIbHMKOB, O CPEIHEH JIMHHH TPEYrONBHHKAE, O NEPECEYCHHH MEIHAH TPEYrONBHIKA, O TPONOPIHOHAIEHBIX
TIpHMeHEHHE TIO06HS K JOKA3ATEIHCTRY TODEM H e- OTpe3Kax B MPSMOYTOJIEHOM TPEYTONIBHHUKE; OOBSCHATD, UTO TAKOE METOX noz[06zm B 33/[a4ax Ha IIOCTPOCHHE, W MIPUBOINTH IIPH-
7 7 | Mepbl MPUMEHEHUS 3TOTO METO/1a; OOBSACHATH, KAK MOXHO HCIIOJIb30BATh CBOMCTBA MOZOOHBIX TPEYTOILHUKOB B N3MEPHTEIb-
ICHHEO 3a/1a4 HBIX pabOTax Ha MECTHOCTH; OOBSICHSTH, KAK BBECTH MOHATHE TTOAOOMS WIS IPOM3BOMBHEIX (hUTyp; (GopMyImpoBaTh onpenene-
CooTHOMICHNS MEKIY CTOPOHAMH U yITaMd MpPMO- 3 3 | HEE M WUTIOCTPUPOBATH MOHATHS CHHYCA, KOCHHYCA M TAHTEHCA OCTPOTO YIIIa TIPSMOYTOILHOTO TPEYTOIBHHIKA; BBIBOJIUTE OCA
YIOJIBHOI'O TPEYT'OJIbHMKA HOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO 1 3HAUCHUS CHHYCa, KOCUHYCa ¥ TaHTeHca Juis yriioB 30°, 45°, 60°; pemaTs 3a1a4m,
Konrposshas padota Ned. TlonoGusre Tpeyrombrukn | 1 1 | cpAsaumbie ¢ 0JI00MeM TPEyroJbHUKOB, JJIsl BBIYUCICHHS 3HAYEHUH TPUTOHOMETPUYECKUX (DYHKIMI HUCIIOJIb30BaTh KOMIIbA
IOTEpPHBIE MPOrPaMMBbI
I'naBa 8. Okpy:kHOCTH 17| 17
KacatenpHast K OKpy>KHOCTH. 3 3 | UccrnenoBaTh B3aMMHOE PACIIONOKCHHUE MPSIMOM U OKPYKHOCTH; (HOPMY/IUPOBATH OMpPECTICHHE KACATEIIBbHOM K OKPY)KHOCTH]
I{eHTpabHbIE ¥ BIHCAHHBIE YIIIbI 4 4 | dopmymposats U JIOKa3bIBATh TEOPEMBL: O CBOICTBE KacaTelbHOM, O IIpHU3HAKe KacaTeJ'ILE{Of/'I, 00 oTpe3Kax KacaTelIbHBIX, POBe
YeThipe 3aMeUaTeNTbHbIE TOUKH TPEYTOIbHAKA 3 3 | ACHHBIX M3 OJIHOW TOYKH; (OPMYIMPOBATH HOHSTHS ICHTPAIBHOTO YIIA M IPAlyCHON MEpbI JyTH OKPY)KHOCTH; (pOpMYIHpO-
BIUCAHHAR H ONHCAHHAS OKDYKHOCTH 4 4 | BaTb M JIOKasBIBATD TEOPEMBI: O BITICAHHOM YIJI€, O NPOH3BE/ICHHH 0Tp€3K.0B TiepeceKaronuxcs Xop; GopMynmupoBaTh 1 J10-
Ka3bIBaTh TEOPEMBI, CBSI3aHHBIC C 3aMeYaTelbHBIMU TOUKAMHU TPEYroJbHUKA: O OMCCEKTpHCE yTila U, KaK CIEJICTBUE, O Iepece-
Pewenne 3anay 2 2 YEeHUH ONCCEKTPUC TPEYTOJIbHHUKA; O CePeJMHHOM MEPNeHANKYISIPE K OTPE3KY M, KaK CJIEACTBHE, O NEPECEUECHUN Cepe/IIHA
HBIX TEPIEHANKYISIPOB K CTOPOHaM TPEYrOJbHHMKA; O TEPECeYeHWH BBICOT TPEYTOJbHHKA; (hOpMYJIHMpPOBAaThH OIpEICIICHNs]
OKpPYXXHOCTEH, BIIMCAaHHOH B MHOTOYTOJIbHHK M ONMCAaHHOW OKOJIO MHOTOYTOJIbHUKA; ()OPMYJIHPOBATh U JOKAa3bIBaTh TEOpPe
KontponbHas pa6ora NeS. OKpyKHOCTE 1 1 | Msr 00 OKPY>KHOCTH, BIIUCAHHOU B T?eyFOJ'H:.HI/IK; 00 OKPY>KHOCTH, OTIICAHHOM OKOJIO TPEYT'OJIHHHUKA; O CBOMCTBE CTOPOH OITH-|
CaHHOTO YEThIPEXYroJIbHUKA; O CBOWCTBE YIJIOB BITMCAHHOI'O YETHIPEXYTOJIbHHKA; PelliaTh 3a/[a4i Ha BbIYUCIICHUE, JI0Ka3aTelb
CTBO U TIOCTPOCHHUE, CBSI3AHHBIE C OKPY)KHOCTHIO, BIIMCAHHBIMHU M ONUCAHHBIMHU TPEYTOJbHUKAMH M YETHIPEXYTOIbHUKAMM;)
HCCIIe/IOBATh CBOMCTBA KOHPUTYpalii, CBI3aHHBIX C OKPYKHOCTBIO, C TOMOIIBI0 KOMIIBIOTEPHBIX IPOrPAMM
IToBTOpenne. Pemenne 3a1au 4 4
Bcero | 68 | 68
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Auredpa, 9 kiaace

No ni/m Pa3}]eJ1 KoanuecTBo 4acoB
ABTOpCKasi IpOrpaMma Pabouas nporpamma

1 Hepasenctaa 21 20
2 KBagpatuunast GpyHKIus 32 32
3 DneMeHTHI IPUKIIAJHOW MaTEMaTUKU 21 20
4 YucII0BBIE ITOCIIEN0BATEIBHOCTH 21 21
5 [ToBTOpEHME U cucTeMaTH3aIys y4eOHOTro MaTepuaa 10 9

Bcero 105 102

Adredpa, 9 kiaace (102 gaca, 6 KOHTPOIBHBIX paboT)
CoracHo aBropckomy mianupoBannio A.I'. Mepsinsk u ap. (I BapuanT) Ha u3ydenue anreopsl otBoautcs 105 gacos. [y peanusanuu nporpamMmsr 3a 102
Yaca OT/IeTIbHBIC TEMbI U3YUAIOTCS 32 MEHBIIIEE KOJIMYECTBO YacoB, HE NpEBhIIIatoIiee aBTopckoe Ooiee, yem Ha 20%. Beero cokparieHo 3 yaca, B TOM 4KCIIE Ha

ITIOBTOPEHHUE.
Koa-Bo
Conepskanue wacoB XapaKTepHUCTHKA OCHOBHBIX BU/IOB ACSATENBHOCTH yHeHHKA
aBT. | pa. (Ha ypoBHe yueOHBIX JeiicTBHI)

I'nasa 1. HepaBeHcTBa 21 |20
YucoBble HEPABEHCTBA 3 2 | Pacnosnasams W MIPUBOIUTH NIPUMEPHl YHUCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMH, JIMHE-
OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 2 2 | HBIX HepaBEHCTB C ONHOH IEpPEMEHHOH, MBOMHBIX HEPABEHCTB. (pcszyﬂup06an’lb.' onpeoenenus:
CilokeHHE M YMHOXKEHHE UMCIOBBIX HEPABEHCTB. OLEHUBAHNE 3 3 CPAaBHEHWs BYX MHCEN, PELICHUs HEPABEHCTBA C OMIHOM NEPEMEHHON, PaBHOCHIIbHBIX HEPABEHCT,
SHAUCHHS BBIDAKEHHS pELICHHs] CUCTEMbI HEPAaBEHCTB C OJHOW MEPEMEHHOM, 00JIaCTH ONpPEIeICHHs] BBIPAXKCHUS; ceoticmed

~ - YHCIIOBBIX HEPABEHCTB, CIOKCHUS W YMHOXKCHHUS YHCIIOBBIX HEPaBEHCTB /J[oxkasvlgambv.: CBOMCTBA
HepagencTaa ¢ oHOM nep eMeHVHOH - 1 1 YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH M YMHOXKECHHHU YUCIIOBBIX HEPAaBEHCTB. Peuiams NUHEH-
Perienne HepaBeHCTB ¢ OJHOH NepeMeHHOH. UncioBbie mpome- 5 5 | Hble HepaBeHCTBA. 3alMCHIBATH PENIEHUsS HEPABEHCTB M MX CHCTEM B BHJIE YHCIIOBBIX MPOMEXYTKOB,
KYTKH 00BETMHEHNUS, NIEPECEUCHUsT YHCIOBBIX NMPOMEXYTKOB. PemaTs cucreMy HepaBeHCTB C OJHOM mepe-
Cuctembl TMHEHHBIX HEPABEHCTB C OJHOU MMEPEMEHHOM 5 1 | mennoii. OuenuBars 3HaUEHHE BhIpaKEHUs. M300paxkarth Ha KOOPAWHATHON MPAMOM 3aJaHHBIE HEpa-
[ToBTOpeHMe U cucTeMaTH3aIsl yueOHOrO MarepHuaia TeMbI 1 1 BCHCTBAMH HCIIOBBIC IPOMEAKYTKH
«HepapenctBay
KonTponbHas pabora Nel. HepaBenctpa 1 1
I'naBa 2. KBagpaTtuuHas pyHkuus 32 | 32
[ToBTOpEeHME U pacIHIMpPeHHe CBEACHHUN 0 QYHKIIUU 3 3 Onucwiéamsy TIOHATHE (QYHKIMW KaK TpaBHia, YCTAHABIMBAIOMIETO CBSI3b MEXAY JJIEMEHTaAMHU JABYX
CgoiicTBa QyHKIMH 3 3 | MHOXecTB. Dopmyauposams: onpueOe/zeHmz: HyJIs (GYHKIHH, TPOMEKYTKOB 3HAKOMIOCTONHCTBA
Kak 0cTponTh rpadik GpyHKun Y = Kf(X) 2 5 | dynxumn; dyHkuuu, Bospacraromeil (yObiBarolell) Ha MHOXKECTBE; KBAaAPATUMHOH (yHKUMK; KBaj-
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Kax noctpouts rpaduxu pynkmmii y = f(x)+b ny = f(x+a) 4 4 | paTHOro HepaBEHCTBA; cCGoUcMEa KBAAPAaTHUHON GYHKLUHUY; npasunda MOCTPOCHUS TpaduKoB (yHK-
" v uii ¢ moMonreio npeobpazosanuii Buga f(X)—f(X)+a; f(X)—f(x+a); f(X)—kf(X). Cmpoums rpaduxu
Kanpatnunas dynakmus, e€ rpaduk u cBoiictsa 6 6 N peobp u( )=109 () f_( )i 1) _( ) s pad
¢byukimii ¢ momornelo npeobpazoBanuit Buma f(X)—f(x)ta; f(X)—f(x+a); f(X)—kf(X). Cmpoums
KoutposbHas padora Ne2. Keanparuinas pyHkims 1 1 | rpaduk xsazparmanoii dymxumn. Ilo rpaduky KsaapaTwHOH (YHKUHH OMHCHBATE €& CBOf-
Pemienne KBagpaTHBIX HEPABEHCTB 6 6 | ctBa. Onucwisams cxematmuHOE PacrionoKeHHe NapaGoIIbl OTHOCHTEILHO OCH aGCIIHCC B 3aBHCHMO-
Cucrembl ypaBHEHHH ¢ JIBYMS IEPEMEHHBIMU 5 5 | cu or 3maxa crapmero ko3 QHIKHEHTa U JUCKPUMUHAHTA COOTBETCTBYIOMIETO KBAAPATHOTO TPEXUIIE-
HOBTOpCHI/Ie U CHCTEMaTHU3alusl yqe6H0r() MaTtepualia TEMbI 1 1 Ha. Pewamo KBaJgpaTHBIC HEPABCHCTBA, UCHOJB3Ys CXEMY PACIIOJIOKCHUA napa6om,1 OTHOCHUTCIBHO
«KBajpaTianas GyHKIHSD ocu aberuce. Onucvieams TpahUUECKUI METO PEIICHHS CHCTEMBI JBYX YPaBHEHHM C IBYMs Tiepe-
KoHTponbHast pabota Ne3. Keaxpatianas QyHKIs MEHHBIMH, METOJ| MTOJICTAHOBKH H METOJT CIIOKEHHS JUIA PEIICHHs CHCTEMBI JIBYX YPAaBHEHHH C IBYMS
1 1 MEPEMEHHBIMHU, OJHO U3 KOTOPBIX HE SABIAETCS JMHEHHBIM. Pewams TEKCTOBBIE 3a/1auM, B KOTOPBIX
cuCcTeMa JIByX YPaBHEHHH C JBYMs IIEPEMEHHBIMH SIBJIAETCS MATEMATHYECKOM MOJIENBI0 PEabHOIro
[pollecca, i HHTEPIPETUPOBATH PE3YJIbTAT PEIIEHHS CHCTEMBI
I'naBa 3. JjieMeHTHI NPUKJIATHON MATEMATUKH 21 | 20
MaremaTH4ecKoe MOJICITHPOBaHHE 3 3 | Ilpusodums npumepoi: MaTeMaTHUECKUX MOJENEH pealbHBIX CHTYAINit; IPUKIAJHBIX 3a/1a4; MPUOITH-
TIpOLEHTHBIE PACUETEL 3 3 | 'KEHHBIX BEIMYMH; HCIOJB30BAHUS KOMOWHATOPHBIX MPABWJI CyMMBbI M IPOU3BEACHHMS; CIy4ailHBIX
ABCOMIOTHAA H OTHOCHTENbHAS TTOrPEITHOCTH 2 5 | coOBITH, BKIIOYas IOCTOBEPHBIE U HEBO3MOIKHBIE go6mmﬂ, OITTBITOB C PABHOBEPOSTHBIMH HCXOJIAMHU;
TIPENICTaBICHHUS CTATHCTUYECKHUX TaHHBIX B BUJIE TAOJHII, AHarpaMM, rpaduKoB; HCIIOIb30BaHHS BEPO-
OCHOBHBIC NPaBUJIa KOMOMHATOPHKH 3 3 HEHSCTHHX CBOCTE Opr)Kalomﬂi ABTCHII A 1L, AMArpamM, rpac ’ p
HacTora 1 BEpOATHOCTE CITyIaHHOTO COOBITHS 2 2 Dopmynuposams: onpedenenus: abCOMIOTHON MOTPEHIHOCTH, OTHOCHUTEIBHOM MOTPEIIHOCTH, JI0CTO-
Kiraccudeckoe onpeeseHue BeposiITHOCTH 3 2 | BepHOTO COGBITHS, HEBO3MOYKHOTO COBBITHS; KIACCHUECKOE OIPEeNIeH e BEPOSTHOCTH;
HauanbHbie CBEJIEHUS O CTATUCTUKE 3 3 | npasuna: KoMGUHATOPHOE TIPABMIIO CyMMBI, KOMOMHATOPHOE TIPABUIIO IPOU3BEICHHUS.
HOBTOpeHI/Ie " cCucTéMaTulanus yIIeGHOFO MaTre€puajia TEMbI 1 1 Onucwiéams dTambl pelieHUs] MPUKIaAHON 3a1auu. [10sICHATh U 3aMUChIBaTh (HOPMYITY CJIOKHBIX MPO-
«9ﬂeMeHTBI HpI/IKHaﬂHOﬁ MaTEMATUKN)) LOCHTOB. HpOBOI[I/ITI) MPOLCHTHBIC pacqéTBI C UCTIOJIb30BAHUEM CJIOKHBIX MPOLCHTOB. Haxodumb TOY-
KoHTposbHas pa6ota Ned. DileMeHTh! IPUKIAAHON MaTEMATHKH HOCTh TIPUOJIHKEHHS TI0 "Ta6nnue NPUOIMKEHHBIX 3HAYCHUM BETMYHMHBI. I/I.(.:HOJ'ILSOBaTB pasIuvHBIE
(bOpPMBI 3aIMCH MPUOIMKEHHOTO 3HAYEHHS BEeTMUMHEL. OIEHNBATH TPUOIMKEHHOE 3HAUCHNE BEJTHTH-
HBL [Ipo600ums OTBITHL CO CITyYalHBIME MCXOMaMH. [T0SCHSATh U 3aIlMCHIBATH (POPMYITY HAXOKICHUS
1 p | nactoms ciydaitHoro co6bIThs. ONUCHIBATE CTATHCTHYECKYIO OIIEHKY BEPOSTHOCTH CIYYaiHOTO COOBI-
THsA. HaXouTh BEpPOSTHOCTH CITy4alfHOTO COOBITHS B OIBITAX C PABHOBEPOATHBIMH UCXOAaMH. Onucel-
6amb 3TAIBl CTATUCTHYECKOTO HcchaenoBanus. OGopMiIaTs MHPOPMAIMIO B BUJIE TAOHI] M JHATPAMM.
W3Bnekats nHGOPMALUIO U3 TabIUIl ¥ auarpamMM. HaxoquTh U NPUBOIUTEL MTPUMEPBI UCTIOIL30BAHUS
CTaTHCTUYECKMX XAPAKTEPUCTHK COBOKYITHOCTH JAHHBIX: CPEIHEE 3HAUEHHE, MOJId, Pa3MaX, MeJIMaHa.
I'maBa 4. YucjaoBble MOCIeT0BATEILHOCTH 21 | 21
YucnoBble TOCJIEN0BATEILHOCTH 2 2 | Ilpusooums npumepul: TOCICAOBATENLHOCTEH; YUCIOBBIX MMOCIIEI0BATENFHOCTEH, B YACTHOCTH apud-
ApI/Iq)MeTHLIeCKaH Hporpeccnﬂ 4 4 METHYECKON 1 FCOMeTqueCKOﬁ HpOFpeCCHﬁ; HCIIOJIB30BAaHUA HOCHGIIOB&TCHBHOCTGFI B peaHBHOﬁ KN3-
CyMMa NN IEPBBIX WICHOB apH(hMETHIECKOH POrpeccry 4 4 | HH; 33]1a4, B KOTOPBIX PACCMATPHUBAIOTCS CYMMBI C GECKOHEHYHBIM HYHMCIIOM ClaraeMbiX. Onucvieamo:
[ eOMOTONICORAN TTDOFDOCCIL 3 3| TOHATHE MOCIENOBATELHOCTH, HICHA MOCIIC/OBATELHOCTH, CIOCOOBI 33/IaHUS TOCIIEN0BATEILHOCTH.
C MMaI; —— lII.:I)I eHIZ)B S ———— 3 3 Botuucasime dieHsl TOCIEN0BATENBHOCTH, 3aaHHON (POPMYJION N-TO YjeHa WK peKyppeHTHO. Pop-
y p P porp e 3 MyIupoeams’. onpeoenerus: apUGMETHIECKON MPOTrPECCHH, TEOMETPHUYECKON TIPOTPECCHH; CEOUCIEA
CyMMa 0€CKOHEUHOM TeOMETPHUIECKON MTPOTPECCHH, Y KOTOPOH |q
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<1

YJICHOB T'€OMETPUUECKON U apudMeTHIecKor nporpeccuil. 3adasams apu()METHIECKYIO0 1 T€OMETPH-

[loBTOpeHre u cucTeMaTH3anmusid Yy4eOHOTO Marepuaia TEMBI

«YHCIOBEIE MTOCIIETOBATEIBHOCTI)

YeCKyl0 HMPOIPECCUU PEKYPPEHTHO. 3anucbiéams U noacuams GopMyibl oOLIero wieHa apudmernye-
1 1 | ckoitu reoOMETPUYECKOU IIPOrPECCU.

Kontponbnas padota Ne5. Uucnossle mocae10BaTeIbHOCTH

3anuceiames 1 dokazviéams: HOPMyIBI CyMMBI N MEPBBIX WICHOB apu(METHIECKOI M TeOMeTpHIe-
CKOM mporpeccuii; (opMybl, BEIpaKaIOIIIe CBOWCTBA WICHOB apH(PMETHIECKON M Te€OMETPHUIECKON
1 1 nporpeccuii. Beiuucasams cymMMy OECKOHEYHOH TeOMETPHYECKOW IMporpeccuu, y xKotopor | q | < 1.
[IpencraBnsaTe GeCKOHEUHBIE TEPHOJMYECKHE IPOOH B BHJIE OOBIKHOBCHHBIX.

IoBTOpEHHE H CHCTEMATH3AIMsI YYeOHOr0 MaTepuaJia 10 9
YnpaxkaeHus 1711 TOBTOPEHUs Kypca anreOpsl 9 kiacca 9 8
Konrponsnas pabora Ne6. HiToropas 1 1
Bceero | 105 | 102
I'eometpus, 9 kiaacc
KoJsmdecTBo yacoB
Ne n/mm Paznen
ABTOpCKasi IporpaMma Pabouas nporpamma
1 (I'maBa 9. BexTopsl 8 8
2 ('maa 10. MeTtonx koopauHaT 10 10
3 ['maBa 11. CooTHOIIEHUE MEXKIY CTOPOHAMHU U yIiIaMH TpeyroibHuKka. CKaasipHOe Mpou3BeIcHIE 11 11
BEKTOPOB
4 |['maa 12. [InvHa OKpYXKHOCTH H IIOIIA/Ib KpyTa 12 12
5 ('masa 13. [IBmxkenus 8 8
6 |['maBa 14. HayanbHble cBEICHUS U3 CTEPEOMETPUHN 8 8
7 |00 akcuoMax IUIaHUMETPHUH 2 2
8 |[loBTOpenue 9 9
Bcero 68 68
I'eomeTpus, 9 kaacce (68 yacos, 4 KOHTPOJIBHBIC PAOOTHI)
Kox-Bo
XapaKTepMCTmca OCHOBHBIX BU/IOB 1€ATECJIbHOCTH YYCHUKA
Conepranue qa008 (Ha ypoBHe yueOHBIX AeiicTBHUI)
aBT. | pao. P y
I'naBa 9. BekTopsl 8 8
ITonsTre BekTOpa 2 2 | ©@opMynupoBaTh ONpENENEHNUs 1 WLTFOCTPUPOBATh MOHATUSI BEKTOPA, €r0 JUIMHBI, KOJNIMHEAPHBIX U PaBHBIX BEKTOPOB;
CI10KeHHNe 1 BRIMUTAHNE BEKTOPOB 3 3 | MOTMBUPOBaTh BBEJICHHE IIOHATHI M JEHCTBHM, CBA3AHHBIX C BEKTOPAMH, COOTBETCTBYIOMIMMM HPUMEPAaMH, OTHOCSIIH-
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YMHO)XEHHE BeKTOpa Ha uucio. [[pumMeHeHne BEKTOPOB 3 3 | mucs K ¢puznuecknM BEKTOPHBIM BEIMYMHAM; TIPUMEHSTH BEKTOPHI M ACHCTBUS HAJl HUMHU TIPH PEIICHUH TeoMeTpHYe-

K PEIICHHIO 3a1a4 CKHX 3a/1a4

I'mapa 10. MeTox KOOpAHHAT 10 | 10

Koopaunate! BekTopa 2 2 | OOBSCHATH M MILUTIOCTPUPOBATH TIOHATHS PSIMOYTOJIBHOM CHCTEMBI KOOPAMHAT, KOOPMHAT TOYKU W KOOPAMHAT BEKTOPA;

TpocTeiiiie 3a71aui B KOOPIMHATAX 2 2 | BBIBOJUTH U UCIOIB30BATh [IPU PELICHUH 33134 (IJOpMy.l'ILIvKOOpL[I/IHaT CepeMHBI OTPe3Ka, JUTMHBI BEKTOPA, PACCTOSHUS

VpaBHEeHNUs OKPYKHOCTH U IIPAMOiL 3 3 | MeXIy IBYMs TOYKAMH, YPABHCHHUS OKPYXKHOCTH H NPSAMOi

Penrenne 3amau 2 2

Konrponbaas pabora Nel. MeTonm KoopauHaT 1 1

I'nasa 11. CooTHOLIEHHE M€Ky CTOPOHAMH U yT- 1 | 11

JilaMu TpeyroJjibHuka. CkajisipHoe Mpou3BeieHue

BEKTOPOB

CHHYyC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YIJIa 3 3 DopMyIMpoBaTh U WLIIOCTPUPOBATH OINPENEIEHUSI CUHYCa, KOCHHYCa, TAaHI'€HCa U KoTaHreHca yrios ot 0 go 180°;

COOTHOIIIEHNS] MEX/Ty CTOPOHAMH U YTJIAMH TPEYTOIb- 4 / | BBIBOIWTH OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO M (hOPMYIIbI IPHBEACHHS; (POPMYIIPOBATH U JOKa3bIBATH TEOPEMBI

HMK2 CHHYCOB M KOCHHYCOB, IIPUMEHATh UX IPH PEIICHUH TPEYrOJbHUKOB; OOBSICHSITh, KAK UCIIONB3YIOTCS TPUTOHOMETPH-
yeckue (GopMysIbl B IBMEPHTENBHBIX padoTax Ha MECTHOCTH; (POPMYIIMPOBATH ONPEICIICHUS YIila MEXIY BEKTOpaMu U

CKaliApHOe NPOU3BE/ICHNE BEKTOPOB 2 2 cxanapl?or% l'}[/pOI/I3BeI[eHII)/ISI BCKTOpOIl)?.; BBIBOJUTD' (bopMyn’yqéKEnszc?ro HpOI/I3BI;}1IéHI/IH qep}és Koopunlll{};nm BGIE)TOpOB;

Pewenye sana 1 1 (hopMynMpoBaTh 1 0OOCHOBBIBATH YTBEPIKIICHHE O CBOMCTBAX CKAJSIPHOTO NMPOU3BEICHNS; HCIIOIB30BATh CKAJISIPHOE MPO-

KontponbHas padora Ne2. CooTHOIEHHUS MEXIY CTO- 1 1 | usBenenue BexTopoB NpU pemmernu 3axau

poHaMU U yriiamu TpeyrojibHuka. CKaasipHOe Mpous3-

BEJCHNE BEKTOPOB

I'naBa 12. /IuHa OKPYKHOCTH U IUIOIIAb KPyra 12 | 12

IIpaBuiIbHBIE MHOTOYTOJIBHUKH 4 4 | ®opMynaMpoBaTh OMpeeeHre NPaBUIBHOTO MHOTOYTOJIBHUKA; (POPMYIIMPOBATh U JOKA3hIBATH TEOPEMBI 00 OKPYK-

JITMHa OKPY’KHOCTH 1 IUIONIAh KPyra 4 4 | HOCTSIX, OIIMCAHHOM OKOJIO IIPaBIJIBHOTO MHOIOYT'OJIbHHKA U BIIUCAHHOH B HETO; BEIBOJUTE U HCTIONB30BATS (bopMmybl

Pelrrene 3a1a4 3 3 | AUIsl BBIYHCIICHHS TUIOIIA/H TIPABHIILHOTO MHOTOYTOJIHKKA, ego CTOPOHBI M paJinyca BIMCAHHOI OKPYKHOCTH; pe-
IATh 33]]a41 Ha MOCTPOSHHUE MPABHIIbHBIX MHOTOYTOJIbBHUKOB; OOBSICHSATh OHSTHS JJIMHBI O HOCTH U IJIOLIAJIH KpY-

KontponbHas pabora Ne3. JlmuHa okpy:KHOCTH u 1 1 ra; BBIBOJII[I/ITB (bopM;gm JUIst BIIzILII/ICJIeHI/ISI }IJ'II/IHZIF Opr)KHO(;TI/I W JUIAHBI IyTH, n?omaunﬁ)y;ia u nnomazllllel Kil)yfg?/

TiioItalik Kpyra BOT'0 CEKTOpa; MPUMEHSTh 9TH (HOPMYIIbI IIPH pELICHNH 3814

I'nasa 13. /IBu:keHus 8 8

Tlonsatue ABUKEHUS 3 3 | OOBsICHITH, 9TO TaKOE OTOOpAKEHUE TNIOCKOCTH Ha ce0s M B KAKOM CITydae OHO Ha3hIBACTCS JIBM)KCHHUEM IDIOCKOCTH;

TTapauienbHbIi IepeHoC U TIOBOPOT 3 3 | OOBACHATH, UTO TAKOE OCEBAs CUMMETPHS, LIEHTpasIbHas CHMMETpHs, IapajllesIbHbli IEPEHOC U II0BOPOT; 00OCHOBBI-

TloHsiTHe ABMKeHUA. [1apaIeNBHBIN IepEHOC H TOBOPOT 1 3 | BaTh, YTO STH OTOOPAKEHHs! IUIOCKOCTH Ha CeOst SBIIOTCS ZIBIKEHHAMIL, 0OBSCHATH, KAKOBA CBSA3b MKy IBIKCHUSIMU

KoHTposbHas pabota Ned. JBumKeHHs 1 3| W HIOKCHUAMH; WIUTIOCTPHPOBATS OCHOBHBIC BHIbI BIDKCHHIL, B TOM UHCIIE C IOMOILIBIO KOMIIBIOTEPHBIX NIPOTPaMM

I'naBa 14. HayajbHble CBeIeHHS M3 CTEPEOMETPHH 8 8

MHOrorpaHHHUKH 4 4 | OOBSCHATH, YTO TAKOE MHOTOIPAHHHUK, €TO TPaHH, pedpa, BEpIIMHEI, AMAaroHaIM, KaKOH MHOTOIPaHHHWK Ha3bIBAaeTCSs

Tena 1 TOBEPXHOCTH BPAIICHHS 4 4 | BBIIYKIIBIM, YTO TaKO€ N-yroypHas IpU3Ma, €€ OCHOBaHUs, OOKOBBIE IPaHU U OOKOBbIE pedpa, KaKas IpU3Ma Ha3bIBa-

eTcs NpsSIMOM M Kakasi HAaKIIOHHOM, YTO TaKOe BBICOTA NMPU3MBbIL, Kakasi MpU3Ma Ha3bIBAETCs NapaieNIenUe ;oM U Kakoi
napajuIelIenuIie]] Ha3bIBaeTCs MPSMOYTOIBHBIM; (hOPMYITHPOBATH M OOOCHOBBIBATH YTBEPIKICHHS O CBOMCTBE TUArOHAJICH
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rapaJulesienuIesia ¥ 0 KBaJIpare JUaroHaIy MPsIMOYTOJIHOTO IMapaulesienunea; OObICHITh, YTO TaKoe 00BEM MHO-
TOTPaHHUKA; BBIBOAUTH (C momMouibio npuHnuna Kasansepu) gopmysty o0bemMa MpsMOYToiIbHOTO HapaulesieuIe/a;
OOBSICHSTh, KAKOW MHOTOTPaHHHK Ha3bIBAaeTCs MMPAMUJIO, YTO TaKOe OCHOBaHME, BepIInHA, OOKOBBIE I'PaHH, OOKO-
BbIC peOpa U BBICOTA IIMPAMUIIB], KaKas IIMPaMUIIA Ha3bIBACTCS MPABUIBHOM, YTO Takoe arnodeMa NMpaBIbHOM MIpaMu-
TIbI, IPUBOAUTE (HOPMYITy 0OBbeMa MUpaMULIBL; OOBSICHSTh, KAKOE TENO Ha3bIBACTCS LIHIIMHIPOM, YTO TAKOE €T0 OCh, BRICOTA,
OCHOBaHUS, paanyc, OOKOBasg MOBEPXHOCTH, 0Opa3yromIye, pa3BepTka OOKOBOW MOBEPXHOCTH, KaKUMH (OpMyIaMH
BBIPXAIOTCS 00BbEM U IUIOIIAIL OOKOBOI MOBEPXHOCTH LIIMHIPA; OOBSCHATH, KAKOE TEJIO HA3bIBACTCS KOHYCOM, YTO
TAaKoe ero OCh, BBICOTa, OCHOBaHHUE, OOKOBAsl IIOBEPXHOCTB, 00pasyollie, pa3BepTka OOKOBOH IMOBEPXHOCTH, KAKUMH
(dopMymamMu BEIpaKaroTcsa 00beM KOHYcCa U IUIOIAAb OOKOBOI MOBEPXHOCTH; OOBIICHATD, Kakast TIOBEPXHOCTh Ha3bIBa-
ercst cepoil M Kakoe TENO Ha3bIBASTCS IIapOM, YTO TAKOE Payc U AuameTp cdepsl (1apa), kKakumu (GopMyJiaMu BbIpa-
XKaroTcsl 00beM Iapa U IUomaab cepbl; U300paXxkaTh U Paclo3HaBaTh HA PUCYHKAX MPHU3MY, HapaulelenuIe ], 1-
pamuny, IWINHAP, KOHYC, 1Iap

00 akcnomMax NJIAaHUMETPUH 2 |2
IMoBTOpeHue 9 |9
Bcero | 68 | 68
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Mep3isik. aBTopckas mporpamma: VisyueHne MaTeMaTHKU Croco6cTByeT pOPMUPOBAHMIO y YUALIHUXCS JIMYHOCTHBIX, METANPeAMeT-
HBIX U MPEIMETHBIX Pe3y/IbTATOB 06yLIeHI/I$I, COOTBETCTBYIOIIUX Tpe60BaHI/I$IM d)e;[epam;noro TOCyHapCTBEHHOI'O O6pa30BaTeJ'II)HOI‘O cTangapra
OCHOBHOT'0 00111ero 00pa3oBaHusl.

JIMYHOCTHBIE pe3yJIbTaThl:

1) BOCIIMTAHUC pOCCHﬁCKOﬁ I‘pa)KZ[aHCKOi/’I HUACHTUYHOCTHU: NATPHUOTU3MA, YBAXKECHUS K OTC‘ICCTBy, OCO3HAHHEC BKJIaJja OTCUYCCTBCHHBIX
YUu€HBIX B Pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOLICHHE K Y4CHHIO, TOTOBHOCTh M CIIOCOOHOCTb 0OYYAIOIIMXCS K CAMOPA3BUTHIO H CAMOOOPA30BAHUIO Ha OCHOBE
MOTHBAIIVH K 06yLIeHI/IIO " IIO3HAHHIO,

3) 0COo3HaHHBIH BBHIOOP ¥ IOCTPOCHUE JajIbHEHILIEH HHAMBUIYaIbHON TPAEKTOPHU 00pa30BaHus Ha 0a3e OPUEHTHPOBKK B MUPE mpodec-
cHil ¥ MPo(heCCHOHATBHBIX MPENOYTEHHH ¢ YYETOM YCTOHUYHMBBIX II03HABATENILHBIX HHTEPECOB,  TAK)KE HA OCHOBE (DOPMHPOBAHHUS YBAKHTEILHO-
T'O OTHOIICHUSA K TPYAY, Pa3BUTHUE OIbITAa YJAaCTU B COMUAIIBHO 3HAYUMOM TPYAE;

4) yMeHHe KOHTPOJIMPOBATH POLIECC M PE3YIIbTAT y4eOHON U MATeMaTHYECKOM e TeNbHOCTH;

5) KPUTUYHOCTH MBILIUICHUS, HHALIAATHBA, HAXOAYNBOCTb, aKTUBHOCTb IIPH PELUICHUH MAaTEMAaTUYCCKUX 3a1a4.

MeTtanpeaMeTHbIe pe3yJbTaThl:

1) yMeHHe CaMOCTOATENbHO OPEAEIISATS LeIU CBOEro 00y4eHHs, CTaBUTh U (POPMYIMPOBATH JUIst ce0sl HOBBIE 331aul B yu&0e, pas3Bu-
BaTb MOTUBBI U HHTEPECHL CBOECH MO3HABATEIbHOM JCATCIIBHOCTH,

2) YMEHHUE COOTHOCUTH CBOU HeﬁCTBHﬂ C INIaHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECCTBIIATE KOHTPOJIb CBOEH ACATCIIBHOCTH B IIPOLIECCE N0~
CTHOXKEHHS pe3yJIbTara, ONpPeAesaTh CIIOCOObI ISUCTBHI B paMKax MPEJIOKEHHBIX YCIOBHI U TpeOOBaHHH, KOPPEKTUPOBATH CBOH ICHCTBHS B CO-
OTBETCTBHMU C U3MEHSIOLIEHCS CUTYaleH;

3) YMEHHUE ONPEACIIATH IOHATHSA, CO3JaBaTh O606H_ICHPIH, YCTaHAaBJIMBAaTh aHAJIOTUH, KJ'IaCCI/ICbI/IHI/IPOBaTL, CaMOCTOATCIBHO BI)I6I/IpﬁTI)
OCHOBaHHMS U KPUTEPHUH TSl KIacCU(UKAIHN;

4) yMeHUe yCTAHABIUBATH IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOMTh JIOTHUECKOE PACCYIKIECHUE, YMO3AKIIOUeHUEe (MHIYKTUBHOE, J1e-
AYKTUBHOE U 110 aHanonm) " A€JIaTh BBIBOJBI,

5) pasBuTHE KOMIICTEHTHOCTH B 00JIACTH UCIIOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHIA;

6) nepBoHaYANIbHbIE IPEACTABIICHHS 00 UIEAX U O METOJaX MATEMATUKK KaK 00 YHHBEPCAJIBLHOM A3bIKE HAYKH M TEXHUKH, O CPEJICTBE
MOAECIINPOBaHUS SIBJICHUN 1 IIpoLHECCOB;

7) yMeHHe BHIETh MATEMATHYECKYIO 3a/[a4y B KOHTEKCTE MPOOIEMHO# CUTYallMu B IPYIUX IUCUMILIMHAX, B OKPYKAIOLIEH KU3HH;

8) yMeHHe HAXOUTh B PAa3IMYHBIX HCTOUHUKAX HH(DOPMALIMIO, HEOOXOUMYIO 1JIsl PEILICHUS] MATEMATHYECKHX 337124, ¥ IIPEICTABISATH
e€ B IIOHATHO# (hopMe, IPUHUMATH PEIICHHUE B YCIOBUSAX HETIOIHON MM U30BITOYHOM, TOUYHOM MIIM BEPOSITHOCTHOM HH(OpMaImu;

9) yMeHHe MOHUMATh M MCIIOJIB30BaTh MATEMATHYECKHE CPEICTBA HATISAAHOCTH (TpaduKH, TAOIHIBI, CXEMbI U JIP.) 1JIs WILUTKOCTPALMH,
HMHTEpIpeTaluy, apryMeHTal1H;

10) YMEHHUE BBIABUI'ATh TUIIOTE3EI IIPU PEIICHUH 3aJa9, IOHUMATh HBO6XO[H/[MOCTB UX MIPOBEPKH,

11) TIOHMMAaHUE CYIITHOCTHU aJITOPUTMHUYICCKUX HpCZ[HPICaHHﬁ " yMEHUE HeﬁCTBOBaTB B COOTBETCTBUH C IPEJIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHBIE pe3yJIbTaThbI:
Mep3isik, ajareépa, npegMeTHbI¢ pe3yabTaThl

1) oco3HaHue 3HAUCHHS MATCMATHKHU TS IOBCEHEBHOM KU3HU YEIOBEKa,;

2) npe/icTaBlICHHE O MATEMAaTHYECKON HayKe Kak cepe MaTeMaTHUEeCKO#l AeSITebHOCTH, 06 dTamnax eé pa3BuTHs, 0 ¢
3HAUUMOCTH JIJIS1 Pa3BUTHS IUBUWIN3ALIUY;

3) pasBuTHe yMEHHI paboTaTh ¢ y4eOHBIM MATEMATHYECKUM TEKCTOM (aHATU3HUPOBATH, U3BICKATH HEOOXOAUMYIO HH-
(hopmanuio), TOYHO U TPaMOTHO BBIPAXKAaTh CBOU MBICIH C TIPIMEHEHHEM MaTeMaTHIEeCKON TEPMHHOJIOTHH 1 CHMBOJIMKH, TTPOBO-
IIUTPH KITacCH(UKAINH, IOTHYECKHE 0O0OOCHOBAHHUS;

4) rasieHue 6a30BbIM MOHATUITHBIM aapaToM 10 OCHOBHBIM pa3jienaM COJCPKaHHSL,

5) cucremMatiyeckue 3HaHHS O PYHKIHSX M HX CBOWCTBAX;

6) nmpakTUYECKH 3HAYMMbIE MATEMATHYECKHE YMEHHS M HABBIKU, UX IPUMEHEHHUE K PELIEHUIO MATEMATHUECKUX U HEMA-
TEMaTUUYECKUX 33]1a4, IPEAIOararoiiee yMeHus:

* BBIMIOJIHATH BHIYMCIICHUS C JACHCTBUTEILHBIMU YHUCIIAMU;

* pemaTh ypaBHEHHUs, HEPAaBEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;

* pemaTh TEKCTOBBIC 33/1a491 apU(PMETHUECKIM CIIOCOO0M,

C TIOMOIIIBIO COCTABJIEHUS U PEUIeHUs] YPaBHEHUH, CUCTEM ypaBHEHUI U HEPaBEHCTB;

* ACTIOJIE30BATh aNTeOpandecKuil A3bIK AJIS1 OTIHCAHHMS

MIPEIMETOB OKPYXKAIOLIET0 MUPa U CO3JaHUs COOTBETCTBYIOIUX MaTEMAaTHUECKUX MOJenell;

* IPOBOJUTH MPAKTUYECKUE PACUETHI: BBIUUCIICHUS C IPOLIEHTAMHU, BBIYUCIEHUS C YUCIOBBIMU I10CIIE0BATENBHOCTIMH,
BBIYKCIICHUS CTATUCTHYCCKUX XaPAKTEPUCTHK, BHIOJHEHUE MPUOIMKEHHBIX BEIYHUCICHUN;

* BBIMOJIHATH TOX/IECTBEHHBIC TPEOOPa30BAHHUS PAIIMOHATBHBIX BRIPAKCHHUN;

* BBIMIOJIHATH ONEPAllMU HaJl MHOXKECTBAMHU;

* ACCIIEIOBATh (DYHKIIMU M CTPOUTH HX IPAPUKH;

* YUTaTh U MCIOIB30BaTh HH(MOPMAIIHIO, IPECTABICHHYIO B BUJE TAOIHIIBI, THATrPAMMEI (CTOJIOYATOH WM KPYTOBOH);

* pemark NpOCTeHIIe KOMOMHATOPHBIE 3a/1a9H.
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