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l.Iloachnumenshnan 3anucka

JHannasi pabodasi mporpaMMa cocTaBlieHa il ydyeOHoro mpeamera «MaremaTtnkay B 9
KJ1accax ¢ 0a30BbIM YPOBHEM HM3YUYEHHSI MAaTEMaTHKU.

Pabouas nmporpamma cocTaBiieHa B COOTBETCTBUHU C TPEOOBAHUSMMU:

- @enepalibHOTO TOCYAapCTBEHHOr0 00IIe00pazoBarenbHOro crangapra (degepanbHbIN
rOCyJapCTBEHHBIN 00111e00pa30BaTeNIbHbI CTaHAAPT OCHOBHOTO 00I1Iero oopa3zoBanus. MuHu-
cTepcTBO oOpazoBaHus M Hayku Poccuiickoit @eaepanuu. M. TIpocsemienue. 2011 (CtangapTsl
BTOPOT'O MOKOJIEHMS),

-IIpumepnoit nporpammsl 1o Matematuke (IIpumepnas nmporpamma mo y4eOHBIM Mpea-
metaM «CTaHAapThl BTOPOTO MmokojieHus. Maremaruka 5-9 kimace» — M.: TIpocserienue, 2011),
(Omob6pena pemienneM (enepanbHOTO y4eOHO-METOIUYECKOT0 0OBEAMHEHHS 10 00IIeMy oopa-
3oBanut0. [Ipotokon ot 8 anpens 2015 Nel/15),

-IIporpammbl pa3BuTHs U (GOPMUPOBAHUS YHHUBEPCAIbHBIX YUEOHBIX NEHCTBUI ISl OC-
HOBHOTO 00miero oopazoBanus (IIporpamMma pa3BuTs U GOPMUPOBAHUS YHUBEPCATIBHBIX y4ueO-
HBIX JIEUCTBHI JJIT OCHOBHOTO 001ero oopazoBanus. — M.: IlpocBemenue, 2010. (CtangapTsl
BTOPOT'O MOKOJIEHMS))

-Ha OCHOBE aBTOPCKHX mporpamm Mep3isik A.I'. (Marematuka: mporpammbl: 5-9 kiaccel/
A.I''Mep3msik, B.B.ITonouckuii, M.C.Skup, E.B.byniko (Anroputm ycniexa) M.: Benrana-I'pad,
2017), Artanacsu JI.C. (I'eomerpus. COopHHK pabouux mporpamm. 7-9 Kiacchl: mOCOOHE ISt
yuurenei obmeoOpa3oB. opranusamuii / [coct.T. A. Bypmucrposal. - 2-¢ u3z., nopad. - M.:
[Ipoceemenue, 2014)

CocraBieHHasi panee paboyast mporpamma y4deOHOro mpenmera «MaremaTtuka» i 7-9
KJIaCCOB 10 anreOpe OCHOBBIBAJIaCh HAa aBTOPCKOil mporpamme Mypasunoit O.B. (MypasuHa, O.
B. Marematuka. 5-6 kiaccel. Anre6pa. 7-9 knacceol: padoune nporpammsl K iuHusaM YMK T K.
MypasuHa, O. B. MypaBuHoii : yue6HO-MeToandeckoe nocooue / O. B. Mypasuna. - M.: [Ipo-
da, 2017). B cBsa3u ¢ Tem, uto YMK MypaBuHbIX He BKIIIOYCH B (peiepalibHbIi nepedeHb y4ueo-
HUKOB, YTBEpXJEHHBIN npuka3zoM Munnpocsemenus Poccun ot 20 mas 2020 r. Ne 254 «O de-
JIepaJbHOM TepeyHe Yy4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAaHUIO MPHU pealin3alli UMEIo-
IIMX TOCYAAPCTBEHHYIO aKKpEeAUTAIMI0 00pa30BaTeNbHBIX MPOTrpaMM HadajabHOro OOLIero, oc-
HOBHOTO 00111eT0, CpeHETo 00I1Iero o0pazoBanus»), B 9 kimacce mo aiaredpe mpou3BOJAUTCS Tie-
pexoJl Ha aBTOPCKYIo nporpammy Mep3nsak A.L'., B KOTOpoil coaepxanue Kypca anreopsl mpe-
CTaBJICHO B BUJI€ OJIMHAKOBBIX CO/IEPKATEIbHBIX Pa3/IeJIoB.

OCHOBHBIMH 1eJISIMU Kypca MaTeMaTHKH 5-9 KIIaCCOB B COOTBETCTBUH ¢ DeepaibHBIM
roCy/1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O OOIIETr0 0O0pa3oBaHUs SBISIOTCSA:
«OCO3HaHUE 3HAYEHUsI MAaTEMATUKH ... B TIOBCEAHEBHOM KM3HU UYeloBeKa; (opMupoBaHue Ipe.-
CTaBJICHUN O COI[MAIbHBIX, KYJIBTYPHBIX U UCTOPHUUECKUX (DaKTOpax CTAaHOBJICHHS MaTeMaThye-
CKOM HaykH; (OpMHpPOBAHUE MPEJCTABICHUH O MaTeMaTHKe KaK 4YacTH OO0IledyeroBedecKOon
KYJbTYpbl, YHUBEPCAIBHOM S3bIKE HayKH, IT03BOJIIOIIEM ONMCHIBATh U U3y4aTh pPEAJIbHBIC MPO-
LIECCHI U SIBIICHUS». Y CBOGHHBIE B KypCe MaTeMaTHKH OCHOBHOM IIKOJIBI 3HAHUS U CIIOCOOBI JIeH-
CTBUH HEOOXOAMMBI HE TOJBKO JJISl NajJbHEHMIIEro yCrenHoro N3y4eHuss MaTeMaTuKi U JPYTrux
LIKOJIBHBIX JTUCLHUILIMH B OCHOBHOM M CTapIlel IIKOJIE, HO U JJIA PELICHUs PAKTUYECKUX 3a1a4
B ITOBCEJHEBHOM XKU3HU. J[OTTOTHUTENIBHBIEC HEJIU: Pa3BUTHE JIUYHOCTH IIKOJIBHUKA CPEACTBAMU
MaTeMaTHKH, OJrOTOBKA €ro K MPOAODKEHUIO 00yUeHHsI M K CaMOpPEaIN3allii B COBPEMEHHOM
oOmiecTse.

JlocTHKEeHME NTEPEYUCIICHHBIX LENIEH IPEAII0IIaracT pelIeHre CIeAYIOINX 3a1aY:

* popmHupoBaHUE MOTHBAIMM HU3YYEHHsS] MAaTEMaTHKH, TOTOBHOCTH U CHOCOOHOCTH yda-
LIUXCS K CaMOPa3BUTHIO, TMYHOCTHOMY CaAMOOIIPEEIICHUIO, TIOCTPOSCHUIO UHIUBUAYAIbHOMN Tpa-
€KTOPUU B U3YUEHUU IIPEIMETA;

* (hopMupOBaHKE y yUYaAIIUXCSl CIOCOOHOCTU K OpPTraHU3allMM CBOEH y4eOHOW JesTenbHO-
CTH MOCPEACTBOM OCBOEHUS JINYHOCTHBIX, ITO3HABATENBHBIX, PETYISATUBHBIX U KOMMYHHKATHB-
HBIX YHUBEpCAJIbHBIX yueOHbIX AericTBuit (YY),
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* popmupoBanue crenuPpUUECKUX JUISI MATEMATUKHA CTHICH MBIIUICHUS, HEOOXOIMMBIX
JUIsl IOJTHOL[CHHOTO (DYHKIIMOHMPOBAHUS B COBPEMEHHOM OOIIIECTBE, B YACTHOCTH JIOTHYECKOTO,
QITOPUTMHUYECKOTO U IBPUCTHYECKOTO;

* OCBOCHHE B XOJI€ U3y4YCHHS MAaTEeMATHKU CHEHU(DUUYCCKHX BUIOB JCATCIbHOCTH, TAKHX
KaK IMOCTPOCHUC MATCMATUYCCKHUX MOﬂeHeﬁ, BBITTIOJIHCHHUEC HWHCTPYMCHTAJIbHBIX BBI‘-II/ICJIGHI/II;’I,
OBJIaJIeTh CHMBOJIMYECKUM SI3BIKOM IIPEMETA H JP.;

* hopmupoBaHUE YMEHUI MPEACTABIATH HHPOPMAIIUIO B 3aBHCUMOCTH OT MOCTABIICHHBIX
3a/1a4 B BHJIE TAOJIUIIBI, CXEMBbI, rpaduKa, JUarpaMMbl, UCIIOJIb30BaTh KOMIBIOTEPHBIC TPOrpaM-
MBI, IHTEpHET pu ee 00paboTKe;

* OBJIJICTh YYAI[MHUCS MATEMAaTHYECKUM SI3bIKOM H allapaToM Kak CPEICTBOM OIHUCa-
HUSI M UCCIIEAOBAHHUS SIBJICHUI OKPYKAOILIET0 MUPA;

* OBJIJIETh CHCTEMOW MATEMAaTHYECKUX 3HAHHMW, YMEHUN U HABBIKOB, HEOOXOIUMBIX IS
peliCHud 3aaa4 HOBCCﬂHeBHOﬁ JKU3HHU, U3YUCHUSA CMCKHBIX NUCHUININH U IIPOIJOJIKCHHUA 06pa—
30BaHHS;

* (hopMHpOBAHHE HAYYHOT'O MUPOBO33PCHUS;

* BOCIIMUTAHUE OTHOIICHHSI K MATEMaTHKE KaK K 4aCTH OOLICYEIOBEUECKOM KyIbTYphI, UT-
patorieit 0co0yro posib B 00IIECTBEHHOM Pa3BUTHH.

OOyueHre MaTeMaTHKe SBIISICTCSl BKHEUILICH COCTaBIISIONICH OCHOBHOIO 00Iero oopa-
30BaHUA W IPU3BAHO PA3BHUBATL JIOTHYCCKOC MBINIJICHUC W MATCMATUYCCKYHO MHTYWUIUIO yda-
IUXCsI, 00ECIICUNUTh OBIAJICTh YYAIMMHUCS YMECHUSIMU B PELICHHU PA3JIMYHbBIX MPAKTHYCCKUX H
MCKIIPCAMETHLBIX 3a1a4.

I[J'[ﬂ peain3alluu NMporpaMMHOro CoacpkaHnus HCIOJb3YIOTCH CJICAYIOIUE nmocoous

YuyeOHukH

Anrebpa: 9 knacc: yueonuk / A. I'. Mep3msk, B. b. [Tononckuii, M. C. Skup; nox pexn.
B.E. Ilogonsckoro. — 3-e usm., mopad. - M.: Benrana-I'pag, 2017.

I'eomerpust: 7-9 xn. / JI. C. Aranacss, B. ®@. byry3os, C. b. Kagomues u ap. - M.: Ilpo-
cBemienue, 2014.

MeTtoauyeckue nocoous

Anrebpa: 9 knacc: metonudeckoe nmocooue / E.B. bynko, A.I'. Mep3ansk, B.b. ITonon-
ckuii, M.C. fAxup. - 2-e u3x., crepeotun. - M.: Bearana-I'pad, 2018. - 200 c. - (Poccuiickwmii
yueOHUK). [ DIeKTPOHHBIH pecypc]

Artanacss JI.C. u np. U3yuenue reomerpuu B 7-9 knaccax. [locodue ans yuurenei. - 7-e
u3a. - M.: Ilpoceemenue, 2009. - 255 c.

Paboune Terpagu

JI. C. Aranacsn, B. @. byrysos, 0. A. I'mazkos, U. U. FOnuna I'eomerpusi: Pabouas
TeTpaas. 9 Kinacce: mocobue I yJamuxcs o01eo0pa3oBaTeabHbIX yupexkaeHui. - 10-e u3a. M.:
ITpocsemenue, 2010. - 48 c.

JluiaKkTHYecKue MaTepuaIbl

Anrebpa : 9 Kiacc : TUIaKTHYEeCKUEe MaTEPHAIIbI : TIOCOOUE JIUIS YUaIIUXCs
o0meoOpa3zoBarenbHbIx opranuzanuii / A.I'. Mepamsk, B.b. ITononckuit, E.M. Pabunosuy, M.C.
Sxup. - M.: Benrana-I'pag, 2017.

Anrebpa: 9 kinacc: TuaaKTHYECKHe MaTepralibl: COOPHUK 33]a4 M KOHTPOJIHBIX paboT/
A.I''Mep3zmsik, B.b.ITonorckuit, M.C.Axup. — M: Benrana-I'pad, 2017.

3uB b. I'. 'eomerpus. [Iunakrnyeckue matepuainsl. 9 kiace / b. I'. 3uB. - 11-e uzn. - M.:
IIpocsemenue, 2009. - 127 c: nn.

IIpu opranmzanum y4eOHOro mpoliecca 006ecrneunBaeTcs Mocae10BaTelbHOCTh U3YUEeHUS
yueOHOro Marepuala: HOBbIE 3HAHUs OMMPAIOTCS HA HEJIAaBHO MPOWJIEHHBIM MaTepua; odecrie-
YEHO MOITAIHOE PACKPBITHE TEM C MOCIEAYIOLIEH peaan3alyeil; 3aKpeIuIeHUe B IIPOLIECCE TIPAK-
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TUKYMOB, JICJIOBBIX WIp, TPEHUHIOB, coOecenoBaHUil; OyayT HCIONB30BAThCS YPOKH-
COPEBHOBaHMUS, YPOKH-KOHCYJIbTAIINH.
®opmbl Opranu3anuu ya4eOHoro mporecca:
(hpOHTANIbHBIC;
TPYTIOBEIE;
WH/IMBUIyIbHO-TPYIIIIOBBIC;
WHUBUIYAIbHBIE;
YUEHHYECKOE KOHCYJIbTHPOBAHHCE;
B CITy4ae OpraHu3alliy JUCTAaHIIMOHHOTO O0yUYEHUS — BHICOYPOKH,
OHJIAH KOHCYJIbTAIIHS.

B kauecTBe BUIOB KOHTPOJIS UCIIOIB3YIOTCS:

- TEKYLIUI, IEPUOJNYECKUIA, UTOTOBBIH,

- aIMUHUCTPATUBHBIN.

Texymuil KOHTPOJIb OCYIIECTBIISIETCS HAa KaXA0M 3aHATHH. DopMaMu KOHTPOIIS SIBIISIOT-
cs1 (pOHTANBHBIN ONPOC, MUCBMEHHBIM OMpPOC, B TOM YHCIE MaTeMaTUYECKUH AMKTAHT; HaOJIO-
neHue; 0ecea; CaMOKOHTPOJIb; B3aUMOKOHTPOJIb, B TOM YHUCIIE pelieiiHas IPOBEPKa.

[leproguyeckuii KOHTPOJIb IPOBOAUTCS B KOHIE U3YUYEHUSI OCHOBHBIX TEM M IPOBOIUTCS
B (hopMe€ NUCHbMEHHBIX KOHTPOJIBHBIX padoT.

HTOroBbIif KOHTPOJIb MPOBOAUTCS B KOHIIE Y4eOHOIr0 roja B (hopMe UTOrOBOM KOHTPOJIb-
HOU pPabOTHI.

AJMUHUCTPAaTUBHBIA KOHTPOJIb IIPOBOJUTCS aIMUHUCTPALUEHN IIKOJBI B COOTBETCTBUU C
IUTAHOM PAaOOTHI IO KOHTPOIIIO M PYKOBOJICTBY Y4EOHO-BOCITUTATEIEHBIM MIPOIIECCOM.

@ opMBbI KOHTPOJIS
OcHOBHBIMU (hOpPMaMH KOHTPOJIS SIBJISIOTCS TEMAaTHYECKHE KOHTPOJIBHBIE Pa0OTHI.
[TpexycMoTpeHo mpoBeaeHne (COrIacHO aBTOPCKOMY IUTAHUPOBAHUIO) KOHTPOJIBHBIX pa-
00T 10 OCHOBHBIM TEMaM.
Anrebpa, 9 kiacc

Ne k/p Tema Koanuectso
1 HepasenctBa 1
2,3 | KBagparnunas QpyHKIms 2
4 DJIEMEHTHI IPUKJIAJHOW MAaTEMaTUKHU 1
5 YuciioBbIe OCIE0BATENBHOCTH 1
6 [ToBTOpEHME U cucTeMaTu3als yaeOHOTO MaTepraia 1
Bcero 6

I'eomerpus, 9 knacc

Ne k/p Tema KoauuectBo
1 MeTto KOOpAMHAT 1
5 COOTHOIIIEHHS MKy CTOPOHAMU U yIiIaMH TpeyrojbHuka. Cka- 1

JIIPHOE MPOU3BEJICHUE BEKTOPOB

3 JnHa OKpyXKHOCTH M IIOIIAJIb Kpyra 1
4 JIBro>xeHus 1
Bcero 4

IIpeobaanaromme GopmMbl TeKyIero KOHTPOJISA 3HAHUIA M CIIOCO00B J1eCTBHUIL:
e  MHCHMEHHAas CaMOCTOsITENIbHAsA paboTa,;

e  TECT;

e (poHTaTBHBIN ONPOC;

e MHCHMEHHBIN OMPOC, B TOM YHCJIC MATEMATUUECKUI JTUKTAHT;

e HAONIONEHUE;




e Oeccena;

e  CAMOKOHTPOJIb;

e  B3aUMOKOHTPOJIb, B TOM YHCJIE pPeieiiHasi MPOBEPKaA

e paboTa ¢ AJIEKTPOHHBIMH pecypcaMH (B Cliydae OpraHU3alUH JUCTAHIIMOHHOTO 00Y-
YCHUS ).

JI1st TeKyIIero KOHTPOJIS UCIOJIb3YIOTCS TaK)Ke MYJIbTUMEAUINHBIC CPECTRA.

Hcrounnku (s 6ecesl 1 MaTeMAaTUYECKUX TUKTAHTOB, TEKCThI MMCbMEHHBIX PaldoT):

Anrebpa: 9 knacc: meroauueckoe nmocodue / E.B. bymnko, A.I'. Mep3msik, B.b. Tlonos-
ckuii, M.C. fxup. - 2-e uzn., crepeotun. - M. : Bearana-I"pad, 2018. - 200 c. - (Poccuiickuit
y4eOHHUK). [DIEKTPOHHBIN pecypc]

Atanacsn JI.C. u ap. M3yuenue reomerpuu B 7-9 kiaccax. [locoOue nis yautenei. - 7-¢
u3a. - M.: Ilpocsemenue, 2009. - 255 c.

3uB b. I'. 'eomerpus. Junakruaeckue Mmarepuansl. 9 kiace / b. I'. 3uB. - 11-e u3xa. - M.:
[Tpocseuienue, 2009. - 127 c: ni.

Mumenko T.M., biuakos A.Jl. 'eomerpus. 9 knacc. Temaruueckue tecthl. - M.: IIpo-
csemenue, 2008. - 94 c.

3uB b. I'. u ap. 3agaun o reomerpun: [locobue ans yyamuxcs 7-11 k. obmeodpaszo-
BaT. yupexaenuii - M3a.: [Ipocsemenue, 2003, 271 ctp.

['eometpus: Jom. rnaBel K mK. yued. 9 kii.: Yue6. mocoOue ansl yJamuxcs K. U K. ¢
yriryon. uzyd. maremaruku / JI. C. Aranacsa, B. @. byrysos, C. b. Kagomues, U. U. IOnuna.-
M.: IIpoceemenne, 1997.-176 c: HiL.

dapkos, A.B. Tectsl o reomerpun: 9 kiacc: xk yaeonuky JI.C. AtanacsiHa u ap. «['eo-
meTpus. 7-9» / A.B. ®apkos. - M.: U3natensctBo "Ox3amen", 2010. - 94, [2] c.

MenwsuukoBa H.b., JlenuxoBa H. M. TemaTudyeckuii KOHTPOJIb 110 TEOMETPUU. 9 Kiacc -
M.: Unremnext-Lentp. 2009 - 64 c.

MenbaukoBa H.b. u np. I'eomerpus: 3agauHuk-npakTukyM A 9 kiacca K y4eOHHUKY
JI.C. Aranacsna u 1p - M.: Untennexr-Lientp, 2004. - 112 c.

Konuuecmeo uacos,
omeooumoe Ha uzyuenue yueonozo npeomema «Mamemamukay ¢ 10-11 knaccax

[TpuMmepHBbIi ydeOHBIN MIaH OTBOJIUT Ha M3y4eHHE MaTeMaTUKH (0a30BbI ypoBeHb) B 9
kjaccax 175 gacos (5 yacoB B Heento, 35 yueOHbIX Hezenb B roa). lanHas pabouas nmporpamma
coryiacHo yuebHomy 1any MBOY «COLI Ne4» pa3zpaGorana Ha 170 yacoB (5 yacoB B HEJEIIO,
34 y4eOHble HEIENU B TOJ).

2. Jluunocmmusle, memanpeomenuvle U npeoMenHble
pe3yibmamol 0C60€HUA npedmema

IIporpamma no3BoJsieT JOOMBATHCS CIEAYIOIIUX PE3YIbTaTOB OCBOCHUS 00pa3oBaTeb-

HOM MporpaMMbl OCHOBHOTO 00111ero o0pa3oBaHHUsl.
JIMUHOCTHBIE:

e OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYaroIIuXcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIIMH K OOYUEHHIO U TO3HAHMUIO;

. CbOpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ KOMIIECTEHTHOCTH B O6H.[CHI/II/I U COTPYAHHUYCCTBE CO
CBEpCTHHKAMHM, CTApPIIMMU M MIAJIIMMU B 00pa3oBaTelbHOH, yueOHO-HMCCIIEI0BaTENbCKOM,
TBOPYECKOM M IPYTUX BHJAX JIEATEIBHOCTH;

e YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIU B YCTHOM M MHCBMEHHOH peuw,
MMOHWUMAaTh CMBICH ITOCTAaBJIEHHOM 3aaa4u, BbICTpanMBaTb apryMCHTAWIO, IPUBOJUTE NPUMEPEI U
KOHTPIPUMEDHI;

e IEPBOHAYAIBHOE NPEICTABICHNE O MaTeMaTHYECKOM HayKe Kak cdepe dernoBedecKoit
NeSITeIbHOCTH, 00 JTanax ee pa3BUTHs, O €€ 3HAYMMOCTH JJISl pa3BUTHS UBUWIN3ALUHN, OCO3HA-
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HUS BKJIQJIa OTEYECTBCHHBIX YYEHBIX B Pa3BUTHE MUPOBOW HAYKH, MATPUOTHU3MA, YBAXKECHUS K
OrteuecTBY

e KDUTUYHOCTH MBIIIJICHUSI, YMEHUSI PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bI-
BaHUsl, OTJIMYATh TUIIOTE3y OT (PaKTa;

e KPEATUBHOCTh MBIIICHUSI, HMHULIUATUBBI, HAXOAUYMBOCTH, AKTUBHOCTH MPH PEIICHUU
apuQMeTHYECKUX 3a7a4;

e YMEHHE KOHTPOJIHMPOBATH MPOLIECC U PE3yNIbTAT YyUeOHOH MaTeMaTH4ecKOl JesTeNbHO-
CTH;

e popMupoBaHue CrIOCOOHOCTH K AMOIMOHAIBHOMY BOCHPUSATHIO MAaTEMAaTUYECKHX 00b-
€KTOB, 3aJ1a4, PEIICHUI, PACCYXKICHUI;

e BEIOOp JanbHeiinero oOpa3oBaHUs Ha 0a3e OPHEHTUPOBKUM B MHpe Hpodeccuil u
npoecCHOHANBHBIX  MPEANOYTEHUH,  OCO3HAHHOMY  IMOCTPOCHUIO  WHAMBUAYAJIbHOMN
00pa30BaTeNbHOI TPAEKTOPUHU C YIETOM YCTOMUMBBIX I103HABATEIbHBIX UHTEPECOB;

e opMUpOBaHUE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU.

B BocnuTaHum ydammxcs moapocTKOBOro Bo3pacta (ypoBeHb OCHOBHOIO 0011ero oopa-
30BaHUs1) IIEJIEBBIM MPUOPUTETOM SIBIICTCS CO3/IaHHME OJaronpHUsITHBIX YCIOBUM ISl pa3BUTHUSA
COLIMAJILHO 3HAYMMBIX OTHOIICHUH IIKOJLHUKOB, U, IPEKIE BCETO, IEHHOCTHBIX OTHOIIEHHI:

- K CEMbE KaK TJIABHOW OTIOpE B KU3HH UEJIOBEKA U UCTOYHUKY €r0 CUACThS,

- K TpyZly KaKk OCHOBHOMY CIOCOOY JOCTH)KCHHSI KU3HEHHOTO OJIarornoiydus 4elioBeKa,
3aJIOTy €ro YCIEUIHOTO NpO(eCCHOHATBHOIO CaMOOIPEIEIICHUSI U OIIYIICHUS YBEPECHHOCTH B
3aBTpAIIHEM JHE;

- K CBOEMY OTEUYECTBY, CBOEH Mayioil U Gosnbuiol PoguHe kak MecTy, B KOTOPOM Y€JIOBEK
BBIPOC M TO3HAN IEPBBIC PAJOCTU W HEyJaud, KOTopas 3aBellaHa eMy MpeAKaMu U KOTOPYIO
HYXXHO 00eperarh;

- K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE CaMOT0 €€ CYIIeCTBOBAHUS, HY K-
Jaronieiics B 3alllUTe U IOCTOSHHOM BHUMaHHM CO CTOPOHBI YEJIOBEKA;

- K MHPY Kak TJIaBHOMY TMPUHIUIY YEIOBEYECKOTO OOIIEKUTHS, YCIOBUIO KPETKOM
JIPY>KOBI, HAJIAXKWBAHKS OTHOIICHUM C KOJUIeTaMH 110 paboTe B OyayIieM U co3/laHus OJiaronpu-
ATHOTO MUKPOKIIMMaTa B CBOEH COOCTBEHHOU CEMbE;

- K 3HaHMSIM KaK UHTEIJIEKTYaIbHOMY PECYpCy, OOecreunBaromemy Oyayliee YeaoBeKa,
KaK pe3ylbTaTy KpOMOTIUBOTO, HO YBIEKATEIHHOTO yUeOHOTO TPYAQ;

- K KyJIbType KaK JJyXOBHOMY OOraTcTBY OOIIECTBa U BaKHOMY YCJIOBHIO OLIYILIEHHUS Ye-
JIOBEKOM TOJHOTHI MPOKUBAEMON KU3HHU, KOTOPOE AT €My YTEHHE, My3bIKa, UCKYCCTBO, Te-
aTp, TBOPUYECKOE CaMOBBIPAXKEHHUE;

- K 3JI0POBbBIO KaK 3aJIOTy JI0JITOM ¥ aKTUBHOMW KU3HM YEJIOBEKA, €r0 XOPOLIEro HacTpoe-
HUS ¥ ONTUMUCTHYHOTO B3TUISAIa HA MHUP;

- K OKPYXKaIOUIUM JIIOASIM Kak 0e3yCIOBHON M aOCOJIOTHOM IIEHHOCTH, KaK PaBHOMPAB-
HBIM COLIMAJIBHBIM TAapTHEPaM, ¢ KOTOPHIMU HEOOXOJMMO BBICTpPAWBaTh JAOOpOKETaTENbHBIC U
B3aMMOIIO/IJIEP>KUBAIOIIME OTHOIICHHMS, TAIOIINE YEIOBEKY PalloCTh OOIICHHS U MO3BOJISIONINE
n30eratb YyBCTBA OJIMHOYECTBA;

- K caMuUM cebe Kak X03sieBaM CBOEH CyIbObI, CAMOOTPEACIISIONIMMCS U CAaMOPEaT3yIo-
IIUMCS TMIHOCTSIM, OTBEYAIOIIUM 33 CBO€ COOCTBEHHOE OymyIee.

METAIIPE/IMETHBIE:

e YMEHHE CAaMOCTOSITENILHO OMpPENENTh 1€ CBOEr0 00y4YeHUsl, CTaBUTh U (HOPMYIIHUPO-
BaTh JIJIs ce0s HOBBIC 3a7auu B yueOe, pa3BUBaTh MOTHBBI I HHTEPECH CBOEH MMO3HABATEIHHOU
JeSITEIbHOCTH;

e CIIOCOOHOCTh CaMOCTOSATEIHHO IJIAHUPOBATh AIBTEPHATUBHBIE MYTH JOCTHKECHHS IIe-
JIel, OCO3HAHHO BBHIOMpATh Hambosee dPGEeKTHUBHBIE CMOCOOBI PEHICHUS y4eOHBIX W TMO3HAaBa-
TebHBIX 33/1a4;

e YMEHHE OCYIIECTBIISITH KOHTPOJb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMBIE KOPPEKTUBHI;



e CITOCOOHOCTH /ICKBATHO OIICHHWBATh NMPABWJILHOCTh WM OIMIMOOYHOCTH BBIMOJHEHUS
y4eOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

e YMEHHUE yCTaHABIMBATh IPUUNHHO-CIIECTBEHHBIE CBSI3U; CTPOUTD JIOTUYECKUE PACCYXK-
JEHUS, yMO3aKIt0YeH!s (MHAYKTUBHbIC, IeyKTUBHBIC U 110 aHAJIOTUU) U BBIBOJbI;

e YMEHHE CO3]laBaTh, MPUMEHATh U MPeoOpa3OBHIBATH 3HAKOBO-CUMBOJIUYECKUE CpEJ-
CTBa, MOJICIIM ¥ CXEMBI JUIsl pEIIeHUs YUeOHBIX U M03HABATEIbHBIX 3a/1a4;

e Pa3BUTHE CIIOCOOHOCTH OPraHU30BBIBATh yUEOHOE COTPYJHUYECTBO U COBMECTHYIO JiE-
ATEIBHOCTh C YYUTENIEM U CBEPCTHUKAMMU: ONPEACIATH LIETH, pacrpeneisaTh QyHKIUN U posd
YYaCTHHUKOB, B3aUMOJICHCTBOBATh M HAXOAWUTH OOIIME CIOCOObI paboThl; yMEHHs paboTarh B
rpyIIe: HaXOAUTh o0lIlee pelIeHue U pa3periarh KOH(IMKTH HA OCHOBE COTIACOBAHUS MO3UIIUNA
U y4eTa UHTEPECOB; CIyIlIaTh MapTHEpa; (OpPMYIUPOBATh, ApIYMEHTUPOBATh U OTCTAMBATH CBOE
MHEHHUE;

e popmMupoBaHue y4eOHOW W OOIIETOIB30BATEICKOW KOMIIETEHTHOCTH B OOJIACTH WC-
M0JIb30BaHUs HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoyorui (MK T-kommereHTHOCTEH);

e pa3BUTHE CIIOCOOHOCTHU BMJIETh MaTEMAaTHUECKYIO 33/Jauyy B JAPYIruxX AMCLUILIMHAX, B
OKPYXKaroIIel KU3HU;

e YMEHHUE HAXOJUTh B Pa3IMYHBIX UCTOUHUKAX MH(OpMaLHIO, HEOOXOAUMYIO JIJISl perie-
HUSl MaTeMaTHYECKHUX MPOOJIeM, U MPEACTABIATh €€ B MOHIATHON (hopMe; MPUHUMATh pellIeHUE B
YCIIOBHSAX HETIOJHOW M M30BITOYHON, TOYHON 1 BEPOSITHOCTHOM MH(POPMALINH;

e YMEHHUE MOHUMATh U HCIOJIb30BaTh MATEMAaTUYECKUE CPEICTBA HATIAIHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) Ul WIUIIOCTPALIUH, UHTEpIIpETalliy, apryMEHTaLllu;

e YMEHHUE BBIIBUTATh THIOTE3bI MPU PELICHUH Y4eOHBIX 3a7a4 U MOHUMaHUS HEOOXOdH-
MOCTHU UX IPOBEPKH;

e IOHUMAHHUE CYUTHOCTU aJTOPUTMUYECKUX MPEANHCAHUNA U YMEHHS JeHCTBOBaTh B CO-
OTBETCTBUHU C IIPEJIOKEHHBIM AIITOPUTMOM;

e YMEHHUE CaMOCTOSTEIbHO CTaBUTH II€JIM, BBIOMPATh U CO3/4aBaTh AJITOPUTMBI ISl perlie-
HUS y4EOHBIX MaTeMaTHUYECKUX IpoOIieM;

e CITOCOOHOCTD IJIAHUPOBATh U OCYIIECTBIIATH JEATENbHOCTh, HAIPaBIEHHYIO Ha pelle-
HUE 3a7a4 UCCIIEI0BATEIBCKOTO XapaKTepa;

e YMEHHE CAMOCTOSITEIBHO MJIAHUPOBAThH aJIbTEPHATUBHBIE MYTH JOCTUKEHHUS LIeJIeH, 0CO-
3HaHHO BBIOMpaTh Hanbosee YPHEeKTUBHBIE CTIOCOOBI PEIICHUS yYeOHBIX U TTO3HABATEIIHHBIX
3a/1a4;

e YMEHHUE OCYILECTBIATh KOHTPOJIb IO PE3YIBTATY U O CIIOCO0Y IEWCTBUS HAa YPOBHE
MIPOU3BOJIFHOTO BHUMAHHUS U BHOCHTh HEOOXOIUMbIE KOPPEKTHUBBIL;

e YMEHHE aJIeKBaTHO OLIEHHUBAThH MTPaBUIIBHOCTb UJIM OLIMOOYHOCTh BBIIOJHEHUS y4eOHOU
3aJjauu, ee 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTHU €€ PeIlIeHUS;

e OCO3HAHHOE BJIa/ICHNE JIOTMUECKUMHU JEHCTBUSIMU ONPEIEICHUs TOHATHI, 000011eHus,
YCTaHOBJICHMS aHAJIOTUH, KJIacCU(PUKALIMU Ha OCHOBE CAaMOCTOSATEILHOTO BEIOOpA OCHOBAHUH U
KpUTEPUEB, YCTAHOBJIEHUSI POJIOBUIOBBIX CBSI3€H;

e YMEHHUE CO3/1aBaTh, IPUMEHATH U Pe0OPa30BbIBATH 3HAKOBOCUMBOJIUYECKUE CPE/ICTBA,
MOJIETIN M CXEMBI IS PellleHus] yueOHbBIX U MTO3HABATeNIbHbIX 33/1aY;

o opMUpOBaHUE TIEPBOHAYATBHBIX PEICTABICHUN 00 UACSIX U O METOJIaX MaTEMaTHKH
Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICITMPOBAHUS SIBJICHUN U TIPO-
LIECCOB.

[MPEAMETHBIE:

e OCO3HAHME 3HAUYEHUSI MAaTEMATHKU JIJIsl IOBCETHEBHOM JKU3HU YEIIOBEKA;

e IPE/ICTABIIEHUE O MAaTEMaTUYECKOW Hayke Kak cdepe MaTeMaTH4eCKOW NesiTeIbHOCTH,
00 »Tamax ee pa3BUTHS, O €€ 3HAYMMOCTH ISl Pa3BUTHUS [IUBUIIH3AIINH;

e yMeHHE padoTaTh C MAaTEMATUYECKUM TEKCTOM (CTPYKTYpHUPOBAaHUE, U3BIICUEHHE HEOO-
XOIUMOW MH(OPMAIIMH), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW U MUCHMEHHOMN
pedn, MpUMEHssT MaTeMaTHYeCKYyl0 TEPMHUHOJIOTHUIO M CHUMBOJIUKY, MCIOJIb30BATh Pa3IUYHbIE



S3BIKH MAaTeMaTHKU (CIIOBECHBIA, CHUMBOJHMYECKUH, Tpaduyeckuii), pa3BUTHE CHOCOOHOCTH
000CHOBBIBATH CYXKJICHHUSI, POBOANTH KJIacCHU(UKAITHIO;

e BiIajicHue 0a30BBIM MOHSATHIHBIM aIlllapaTOM: UMETh MPEJCTaBICHHE O YUCIIe, IPOOH,
MpoleHTaX, 00 OCHOBHBIX I'€OMETPHUYECKUX OOBEKTax (TOukKa, MpsiMas, JIOMaHas, yroyl, MHO-
rOyroJbHUK, MHOTOI'PAaHHUK, KPYT, OKPY>KHOCTB, Iap, chepa u mp.), GopMUpOBaHHS IPEACTAB-
JICHUH O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPealbHOM MHPE U PA3JIMYHBIX CIOCOOAX UX U3Y-
YCHUS;

e MPAKTUYECKU 3HAYMMBbIE MaTEeMaTHYECKHUE YMEHUS M HaBBIKH, UX MPUMEHEHHUE K pelie-
HUIO MAaTEMaTHUUECKHUX U HEMAaTEMaTHUECKUX 3aa4, IPEoaraonme yMeHus:

e BBIMIOJIHATH BHIYUCIICHUS C HATYypaIbHBIMU YHUCIAMH, OOBIKHOBEHHBIMU U JIECATHUYHBIMU
JOpOOSMHU TOJOKHUTEIbHBIMUA U OTPULIATETLHBIMHU YUCIIAMH;

e pemiaTh TeKCTOBBIC 3a/1a4K apU(PMETHUECKHM CIIOCOOOM U C TIOMOIIbIO YpaBHEHHI;

® [[POBOJUTH HECJIOKHBIE MPAKTUYECKUE BBIUMCIEHMSI C IPOLIEHTaMHU, HCIOJIb30BaTh
MPUKUJKY U OLICHKY;

® BBINIOJIHATH HEOOXOAUMBIE U3MEPEHHUS;

® 1ICI10JIb30BaTh OYKBEHHYIO0 CUMBOJIMKY JUJISl 3alIMCH OOIIMX YTBEPXKACHUU, HOpMYI1, BbI-
paXXxeHul, ypaBHEHU;

® YUTATh U UCIOJIB30BaTh HH(OPMALINIO, PEACTABICHHYIO B BHJIE€ TaOJIUIIbI, IUATPAMMBI
(cronbyaroit uim KpyroBoi), B rpagueckom BUJE;

e pelarh NpocTeilire KOMOMHATOPHBIE 3a/1a4 1IEpeOOPOM BO3MOKHBIX BAPUAHTOB.

e OBJIa/I€Th 0a30BbIM NOHSITUMHBIM aNapaToM IO OCHOBHBIM pa3JieliaM COAEpkKaHUsI; M0~
JY4YUTHh TPEJCTaBICHUE 00 OCHOBHBIX M3y4aeMbIX MOHATHSAX (YUCIIO, TeoMeTpuueckast purypa,
BEKTOP, KOOPJIMHATHI) KaK BaKHEHIIMX MAaTeMaTUUYECKUX MOJEISAX, IO3BOJISIOLIUX ONUCHIBATh U
U3y4aTh peasibHbIE MIPOLIECCHI U SBICHHUS;

e OBJI3/IETh YMEHHEM pabOTaTh C T€OMETPUYECKUM TEKCTOM (aHaJIU3UPOBAThH, U3BIIEKATH
HEO0OXOUMYI0 HH(POPMAIUIO), TOYHO U TPAMOTHO BBIPA’KaTh CBOM MBICTH B YCTHOW U MHUCHMEH-
HOM peuyM ¢ NPUMEHEHHWEM MaTeMaTH4YeCKOM TEPMHHOJIOTMM M CUMBOJIMKH, UCIIOJIb30BaTh pa3-
JUYHBIE SI3BIKM MATeMAaTHKH, NTPOBOAUTH KIACCU(PUKAIMH, JOTHYECKHe O0OCHOBAaHUS, JT0Ka3a-
TENbCTBA MAaTEMATUUYECKUX YTBEPKICHUN;

e OBJIA/IETh T€OMETPUUECKHUM SI3bIKOM, YMEHHE HCIIONIB30BaTh €ro JUIsl ONMCAaHUs MpeaMe-
TOB OKpPY’KAlOIIEro MHpa, Pa3BUTUE IMPOCTPAHCTBEHHBIX MpPENCTaBICHUI M M300pa3UTENbHBIX
YMEHUH, MIpHOOpeTeHEe HABBIKOB T€OMETPUUYECKUX MOCTPOCHUH;

e YCBOUTbH CHCTEMAaTHMUECKHE 3HAHUA O IUIOCKUX (Urypax M HUX CBOWCTBaxX, a TakXKe Ha
HarJISIIHOM YPOBHE - O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX, MOJIYYUTh YMEHUE NMPUMEHSTh
CUCTEMAaTUYECKUE 3HAHUS O HUX JIJISl pELIeHHs] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay;

e IOJIYYUTh yYMEHHE U3MEPSTh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOJIB30BaTh (Hop-
MYJIBbI JUIsl HAXOXKICHUS IEPUMETPOB, IIOMIAZeH 1 00bEMOB TeOMEeTpUYECKUX (pUryp;

e IOJYyYUTh YMEHHE NPUMEHATh W3YUEHHBIE IOHATHUS, PE3YJILTAThl, METOABI Ul pelle-
HUS 33/1a4 NPAKTUYECKOr0 XapakTepa U 3a/lad U3 CMEKHbBIX AUCLUMILIMH C UCIOJIb30BAHUEM MPU
HE00XO/IMMOCTH CIIPAaBOYHBIX MaTEpPHAJIOB, KaIbKYISITOPa, KOMIIBIOTEPA.

Auredpanyeckune BbIPaKeHHUs

BbInycKkHUK Hay4dHUTCS:

* ONEpPHUPOBATh MOHATHAMH «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHHE», pelaTh
3a7jauy, cojeprkaiue OyKBEeHHbIE JaHHbIE, PA00TaTh ¢ (OPMYIAMH;

* OIIEPUPOBATH MTOHATHEM «KBAJPATHBIN KOPEHBY», IPUMEHSTH €r0 B BBIUNCICHUSX;

* BBINIOJIHATH MTPe0Opa3oBaHue BhIPAXKEHUM, COIEPIKALIUX CTENEHH C LIEeJIbIMU MOKa3aTe-
JISIMU U KBaJpaTHbIE KOPHH;

* BBINIOJIHATH TOXJIECTBEHHBIE MPEOOpPa30BaHUs PAalMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
NpaBWI JEMCTBUN HAaJl MHOTOUJICHAMH M alreOpanyecKuMu Ipo0smu;

* BBINIOJIHATH PA3JI0KEHUE MHOTOUJICHOB Ha MHOKUTEIIH.

BBINyCKHHMK TIOJTyYUT BO3MOKHOCTD:



* BBIMIOJIHATH MHOTOIIIATOBBIE MPEOOPa30BAHUS PAIMOHATBHBIX BBIPAKCHHUMA, TPUMEHSIS
IUPOKHI HAOOP CIIOCOOOB M MPHUEMOB;

* MPUMEHSTH TOXKJACCTBEHHBIC MPeoOpa3oBaHus IS PEUICHUs 3a7a4d U3 Pa3IudHbIX pa3-
JIETIOB Kypca.

YpaBHeHust

BrlilyCKHHMK HayunuTCA:

* pelarb OCHOBHBIE BUJbl PAllMOHAIBHBIX YPABHEHUH C OJHOW MEPEMEHHOW, CUCTEMBI
JIBYX YPaBHEHUU C JBYMS IEPEMEHHBIMU;

* IOHUMAaTh YPABHEHHE KaK BAXXHEHIITYI0 MAaTEMAaTUYECKYIO0 MOJIEIb ISl ONIMCAHUS U U3Y-
YEHHs Pa3HOOOPAa3HBIX PeajbHBIX CUTYallUd, pellaTh TEKCTOBbIC 3aja4l aJlreOpandeckuM MeTo-
JOM;

* IPUMEHATH I'paduyecKue MpeACTaBICHUs IS UCCIEIOBaHUS YpaBHEHUM, HCCIIEI0Ba-
HUS U PEIICHUS] CUCTEM YPABHEHHI C IByMs I€PEMEHHBIMHU.

BBIITyCKHUK TOJIYYUT BO3MOKHOCTb:

* OBJIAJICTh CICIMAILHBIMU MIPUEMaMU PEIICHUSI YPaBHEHUN U CUCTEM YpaBHEHUU; yBe-
PEHHO MPHUMEHSTH almnapar ypaBHEHUU JUIsl pElIeHHUs pa3HOOOpa3HBIX 3a7ad U3 MAaTeMaTUKH,
CMEXHBIX MPEAMETOB, MPAKTUKU;

* IPUMEHSATH rpaduuecKkre mpeacTaBiICHHs sl UCCIIeI0OBaHUS YPAaBHEHUH, CUCTEM YpaB-
HEHHH, CoepKanx OyKBEHHBIE KO (UITHECHTHI.

HepaBencrBa

BbInycKHMK Hay4YuTCA:

* IOHUMAaTh TEPMHUHOJIOTMI0 ¥ CHMBOJIMKY, CBS3aHHBIE C OTHOILIEHHEM HEPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

* pelaTh JUHEHHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHOM M UX CUCTEMBI; PellaTh KBaapaT-
Hbl€ HEPaBEHCTBA C ONOPOI Ha rpaduyecKue NpeICcTaBIeHus;

* IPUMEHSTH alnapaT HEPABEHCTB JUIS PELICHHUs 3a7a4 U3 Pa3IMYHbIX pa3/ieloB Kypca.

BbIyCKHHMK TIOJTy4UT BO3MOYKHOCTD:

* OCBOUTH pa3HOOOpa3HbIE NMPUEMBI J0KA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSThH
anrmapar HepaBeHCTB Ul PElIeHUsl pa3HOOOpa3HbIX MaTeMaTHUYEeCKHX 3a/1ad, 3a/1a4 U3 CMEKHBIX
IIPEAMETOB U NPAKTHKH;

* IPUMEHATH IpaduuecKue MpeACTaBICHUs Ui UCCIIE0BAaHUS HEPAaBEHCTB, CUCTEM He-
PaBEHCTB, coiepKaIIuX OyKBEHHbIE KOI(PPHUIIMEHTHI.

YucjioBble MHOKECTBA

BhINyCKHUK HAy4HUTCS:

* MOHMMATh TEPMHUHOJIOTUIO ¥ CUMBOJIUKY, CBSI3aHHBIC C IMOHSITHEM MHOYXECTBA, BBITIOJI-
HATH OTepaliy HaJl MHOXXECTBAMU;

* UCIIOJIH30BaTh HAYAJIbHBIC TIPEACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YHCEI.

BBIMYCKHUK TOJTYYUT BO3MOXKHOCTD:

* pa3BUBATh MPEICTABICHHE O MHOXKECTBAX;

* pa3BHMBATh MPEACTABICHUE O YKMCIC W YHCIOBBIX CHCTEMaX OT HATYPadbHBIX IO JCH-
CTBHUTEJIBHBIX YHCET; O POJIM BHIYUCIICHUH B MPAKTHKE,

* Pa3BUTh U YIIIYOWTDH 3HAHHS O JCCITUYHOMN 3aIUCH JCHCTBUTENBHBIX Yuce (IepHOIH-
YeCcKHe U HeMePUOANIeCKHUe IpooH).

DOyHKUUHA

BhIycKHUK Hay4HTCS:

* MOHUMAaTh W KCIOJB30BaTh (YHKIIMOHATIBHBIC MOHATHS, A3bIK (TEPMHHBI, CHMBOJIHYE-
ckue 0003HaAYCHHUS );

* CTPOHUTH TpapuKH SIEMEHTAPHBIX (YHKIHH, UCCIIEA0BAaTh CBOMCTBA YHCIIOBBIX (DYHK-
Il HA OCHOBE U3yUYCHHS MOBEIICHUSI UX IPaUKOB;



* MOHUMAaTh (PYHKIHIO KaK BOKHEHIIYI0O MaTEeMATHUYECKYI0 MOJENb JUIS OMHCAHUS TPO-
IIECCOB U SIBJICHUM OKpY’KAIOIIEro MHUpa, MPUMEHSITh (YHKIIMOHATIBHBIA A3BIK JJI OMUCAHUS U
UCCJICIOBAHMSI 3aBUCUMOCTEH MEXy PU3NISCKUMU BEIINUYNHAMM;

* IOHUMaTh M KCIOJb30BATh SI3bIK MOCIEAOBATEIBHOCTEH (TEPMHUHBI, CUMBOJINYECKUE
0003HaueHHUs ),

* IPUMEHATH (POPMYJIBI, CBSI3aHHBIE C apU(METUUYECKON U TeOMETPUUECKON MPOrpeccusi-
MU, U amnmapar, cQOpMUPOBAHHBIN TPU U3YYSCHUH APYTUX Pa3esioB Kypca, K PEHICHUIO 3a1a4, B
TOM YHUCJIE€ C KOHTEKCTOM U3 PeaslbHOM KU3HU.

BBITyCKHHK TTOTyYUT BO3MOYKHOCTD:

* IPOBOJUTH WCCIIEIOBAHUS, CBA3aHHBIC C U3YYEHUEM CBOMCTB ()YHKIMH, B TOM YHCIIE C
UCIIOJIb30BAaHWEM KOMITBIOTEpPA; HA OCHOBE TI'papUKOB HW3YYECHHBIX (YHKIMH CTpPOUTH Ooliee
cloXxHbIE TpaduKu (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

* UCIOJIL30BaTh (PYHKIIMOHAIBHBIC MPEJACTABICHUS U CBOWCTBA (DYHKIMH IS PELICHUS
MaTeMaTHUYECKUX 3a7a4u U3 Pa3IMYHbIX pa3/ieloB Kypca;

* pemaTh KOMOMHUPOBAHHBIC 3a7a4d C MPUMEHEHHEM (QOopMyJa N-TO WieHa U CyMMBI N
MEPBBIX YJICHOB apu(METHUECKON U T€OMETPUUYECKON MPOrpeccuii, MPUMEHSS IIPU 3TOM anmnapar
YpaBHEHUI U HEPABEHCTB;

* MOHUMATh apU(PMETUYECKYIO U TEOMETPUUYECKYIO MPOTrpeccun Kak (PyHKIUU HATYypaib-
HOTO apTyMEHTA; CBS3BIBATh apU(PMETUUECKYIO MMPOTPECCHIO C TUHEHHBIM POCTOM, T€OMETPHYC-
CKYIO - C DKCITIOHEHIIHAILHBIM POCTOM.

DJieMeHThI NPUKJIATHOH MaTeMATHKHU

BelnmyckHHMK HayduTes:

* UCIIOJIB30BaTh B XOJIe PEIICHUsS 3a7a4 JJICMCHTApPHBIC IMPEACTABICHUS, CBSI3aHHBIC C
HpI/I6JII/I)KeHHI)IMI/I 3HAa4YCHUSIMU BCINYHUH,

* HCTOJIB30BaTh MPOCTEHIIINE CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUYCCKUX JIaH-
HBIX;

* HaXOJIUTh OTHOCUTEJIHHYIO YaCTOTY U BEPOATHOCTH CIy4ailHOTO COOBITHS;

® pemaTL KOM6I/IHaTOpHI>Ie 3ala4U Ha HAXO0XJICHUC HUCIia O6’I>€KTOB NN KOM6I/IH&III/II>1.

BrINyCKHHUK OJIYYUT BO3MOXKHOCTb:

¢ IIOHATH, YTO YHCJIOBBIC HAaHHBIC, KOTOpI)IG I/ICHOJII)?,y}OTCﬂ JJIA XapaKTepI/ICTI/IKI/I 06”I)€K-
TOB OKPYKAIOIIET0 MUPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO 10 3aiCH TPH-
6J'[I/I)K€HHI>IX 3H3‘-ICHPII>1, conepn(anmxcs[ B I/IH(i)OpMaHI/IOHHLIX HCTOYHHUKAX, MOXHO CYI[I/ITB O I10-
TPEUTHOCTH TPUOTIKEHUS;

¢ IIOHATH, UTO HOFpeIHHOCTI) pGSYJ'IBTaTa BBI‘II/ICJ'ICHI/Iﬁ IOJIDKHaA 6I>ITI) COI/ISMCpI/IMa C I10-
TPEIIHOCTHI0 UCXOAHBIX IaHHBIX;

* pHOOpecTH NepBOHAYAIbHBIA OIBIT OpraHU3alMK cOopa JaHHBIX MPHU MPOBEIECHUU
orpoca 0OIEeCTBEHHOTO MHEHUS,

OCYHIGCTBJ'IS[TB HUX aHaJlus, HpCI[CTaBJ'ISITB pCSYJ'II)TaTI)I Ol'IpOCEl B BHUJIC Ta6J'II/IIlI>I, I[I/IanaM-
MBI

* IPUOOPECTH OMBIT NMPOBEIECHUS CIIYYalHbIX HKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIIbIO
KOMITBIOTEPHOTO MOJIETUPOBAHMSI, HHTEPIIPETALIMU UX PE3YIbTaTOB;

d Haqu/ITBCSI HCKOTOpBIM CIICINaJIbHBIM aneMaM peIHeHI/IH KOM6I/IHaT0pHI)IX 3agad.

HarusaHnas reomerpust
BeInmyckHHMK Hay4dnTes:
e PACIIO3HABATh HA YEPTEkKAX, PUCYHKAX, MOJEIAX U B OKPYXKAIOIIEM MHUpE IJIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYpHI;
e pacmo3HaBaTh Pa3BepTKHU Ky0Oa, MPSMOYTOJLHOTO Tapaielenurnea, MpaBuibHON MMH-
paMuIbl, HAINHAPA U KOHYCA;
e OTIPENIEIATh MO JIMHEHHBIM pa3MepaM pa3BepTKU (UTYpHI JIMHEWHBIE pa3Mephl camoi
¢burypsl 1 Ha060pOT;
e BBIYUCIIATH 00BEM MPSIMOYTOJILHOTO Mapalieienumne/a.
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o BuinycKHUK noiyuum 603MoACHOCMb.

* BLIUUCTIAMb 00bEMbl NPOCMPAHCMBEHHBIX 2e0MempPUdeckux Quayp, cOCmasieHHbIX U3
APAMOY20IbHIX NAPALLeNenUneoos;

e yenyoums u pazeums NPeoCmasienus 0 NPOCMPAHCMBEHHbIX 2e0Mempudeckux guey-
pax;

e NPUMeHSAMb NOHAMUE PA38ePMKU OJisl GLINOIHEHUS. NPAKMUYECKUX PACYemO8.

I'eomerpuueckne purypbl

BrInyCKHHMK Hay4duTCs:

e [10JIb30BAThCS SI3bIKOM I'€OMETPUH JJIs1 ONUCAHUS IPEAMETOB OKPY’KAIOIIEro MUpa U UX
B3aMMHOTO PACIIOJIOKECHHS;

e pacro3HaBaTh U M300pa)kaTh Ha YEPTEKaxX U PUCYHKAX reoMeTpudeckue QUrypsl U Mx
KOH(UTypanuu;

e HAXOJUTh 3HAYEHUS JJIUH JIMHEWHBIX 3JIEMEHTOB (UIYyp M UX OTHOLIEHMS, I'PaJyCHYIO
mepy yrioB ot 0° 1o 180°, mprMensist onpesie/ieH s, CBOACTBA W IPH3HAKK (GHUIYp M HX dIIEMEH-
TOB,

e OTHOIICHUSI GUTYp (pPaBEHCTBO, MOAOOHME, CHMMETPHHU, TOBOPOT, MMapauIeIbHbIN mepe-
HOC);

e OIIEPUPOBATH C HAYAIBHBIMU MOHSATHSIMUA TPUTOHOMETPHH M BBITIOIHATH JI€MEHTapHBIC
ornepauuu HaJ QYHKUIUSAMH YTJIOB;

e peImaTh 3aJa4d Ha JOKa3aTeNIbCTBO, OMUPAsCh Ha M3yYCHHBIE CBOWCTBA (UTYyp U OTHO-
HIEHUH MEX/1y HUMU U IPUMEHSST M3y4YEHHBIE METO/IbI I0KA3aTENIbCTB;

e peIIaTh HECIIOKHBIC 33/1a4H Ha IMOCTPOEHHE, IIPUMEHSS OCHOBHBIE aJITOPUTMBI ITOCTPO-
€HMsI C TIOMOIIBIO LIUPKYJIS U JTMHEHKHU;

e peIaTh MPOCTEHIINE MITAHUMETPUIECKUE 33/1a9H B IPOCTPAHCTBE.

Buinycknux nonyuum 603modcHocms:

e 081A0€Mb MEMOOaMU peulenusl 3a0ay HA BbIYUCIEHUS U 00KA3AMeNbCmed: MemoooM
om NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedopa 8apuUaAHmMo8 u Memooom 2eomempuye-
CKUX Mecm moyek,

e npuobpecmu onvim NPUMeHeHUsl AleedpPauiecKko20 U mpUeoHOMempUYecKko20 annapama
U uoe 0BUIICEHUS NPU PeUleHUU 2e0MEeMPUIECKUX 3a0ay;

* 0871a0eMmb MPAOUYUOHHOU CXeMOU peulenus 3a0a4 Ha NOCMPOeHUe ¢ NOMOWbIO YUPKYA
U TUHENKU. aHanu3, NOCmpoenue, 00KA3amenibCmeo U UCCi1e0o8anue;

* HAYUUMbCA peuiams 3a0adu Ha NOCMpoeHUe MemoOoM 2e0MempUecKko20 Mecma mo-
yeK U Memooom noooousl;

e npuobpecmu OnbIM UCCIE008ANU CBOUCME  NIAHUMEMPUYECKUX Pueyp ¢ NOMOUWbIO
KOMNbIOMEPHBIX NPOPAMM,

e npuOOGpecmu Onvlm GbINOIHEHUS. NPOEKMOo8 no memam. «I eomempuueckue npeobpazo-
6aHus na niockocmuy, «Ilocmpoenue ompesxkos no gpopmyney.

N3mepenne reomeTpu4ecKux BeJUYHH

BbInyckHUK Hay4dHTCS:

e ICIIOJIb30BaTh CBOMCTBA U3MEPEHMsI JUIMH, IUIOLIAIEH U YIJVIOB IIPU PELIEHUH 3ajad Ha
HaXO0X/IEHUE JUTMHBI OTpEe3Ka, [UIMHBI OKPYKHOCTH, JUTUHBI TyTH OKPY>KHOCTH, TPaJyCHONH MephI
yria;

e BBIYUCIIATD JITMHBI IUHEHHBIX 3JIEMEHTOB (GUTYP M UX YIJIbI, UCTIONB3YsI GOPMYIIbI AJTH-
HbI OKPY>KHOCTH U JUTMHBI IYTU OKPY>KHOCTH, (hOpMyJIbI TUIOIaAeH GuUryp;

e BBIYUCIIATH IUIOIIAIN TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, MapajjieIorpaMMOB, Tparie-
LU, KPYTOB U CEKTOPOB;

e BBIYHUCIIATD JUIMHY OKPY>KHOCTH, JUIMHY TYTU OKPYKHOCTH;

e peIaTh 3a/la4y Ha J0Ka3aTelbCTBO C UCIOJIb30BaHUEM (POPMYII AITUHBI OKPYXKHOCTH U
JUTMHBI 1yTHU OKPYKHOCTHU, GopMyI TuIomaaei puryp;
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e peIIaTh MPAKTUYCCKUE 3a7aud, CBS3AHHBIC C HAXOXKICHUEM T'€OMETPUUYECKUX BEITHYMH
(ucTonb3ys NMpU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEICTBA).

Buvinycknux nonyuum 603modicHocmy:

* BLIYUCTAMb NAOWAOU PuUSYp, COCMABIEHHBIX U3 08YX UNU DOJlee NPAMOY2OJIbHUKOS, Nd-
PANNEN0SPAMMO8, MPEY20TbHUKO8, KpYed U CeKmopa,

* BBIYUCTAMb NAOWAOU MHO20Y20NbHUKOS, UCHOAb3YSI OMHOULEHUS PABHOBETUKOCMU U
PABHOCOCMABNIEHHOCMU

e NpUOOGPecmu ONbIM NPUMEHEHUsL ANI2eOPAULECK020 U MPUSOHOMEMPULECKO20 annapama
U uoetl 0BUNCEHUS NPU PeUleHUU 3a0ay HA 8bIYUCIeHUe NI0WAOel MHO20Y20NbHUKOS.

Koopaunarsi

BrInTyCKHHUK HAaydnuTCS:

e BBIYHUCIIATH JUIMHY OTPE3Ka MO0 KOOPAWHATAM €Tr0 KOHIIOB; BBIYHCISATH KOOPAMHATHI Ce-
pPEAVHBI OTPE3Ka,

e MCII0JI30BaTh KOOPAMHATHBIM METOJ Ul U3Y4YECHHS CBOMCTB IPSIMBIX U OKPYKHOCTEM.

Buinyckunux nonyuum 603modncHocms.:

e 081a0emb KOOPOUHAMHBLIM MemoOOM peuieHus 3a0ay HA BblYUCIIeHUe U 00KA3Amelb-
cmeo;

e NpUOOPecmU ONbIM UCNOIL308AHUSL KOMNLIOMEPHBIX NPOSPAMM O/l AHANU3A YACTIHBIX
clyyaes 83aUMHO20 PACHONONCEHUS OKPYHCHOCIEU U NPAMBIX,

e NpUOOPecmu Onvim BbINOJIHEHUsT NPOEeKMOo8 Ha memy «lIpumenenue KOOPOUHAMHO20
Memooa npu peuteruu 3a0ay Ha 8blYUCieHUue U 00KA3AMENbCIMBON.

BekTopsl

BBIyCKHHUK HAYIHUTCS:

e OIICPUPOBATh C BEKTOPAMH: HAaXOJHWTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHBIX
TEOMETPHYCCKH, HAXOAUTh BEKTOP, PABHBIN IMPOU3BEICHUIO 3a/IaHHOTO BEKTOPA HA YUCIIO;

e HaXOJIMTh JUIsl BEKTOPOB, 3a/IaHHBIX KOOPJWHATAMU: JUTMHY BEKTOPA, KOOPIUHATHI CyM-
MBI ¥ Pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPIMHATHI MPOU3BEACHUS BEKTOPA HA YUCIIO, TIPUME-
HSIsL IPU HEOOXOIMMOCTH COUETATENbHBIH, IepeMEeCTUTEIbHBIA U pacIpeIeTUTEeNbHbIN 3aKOHBI;

e BBIUUCIIATH CKASIPHOE IMPOU3BEICHUE BEKTOPOB, HAXOIUTHh YroJl MEXKIY BEKTOPAMH,
YCTaHABIMBATh MEPIECHIUKYISIPHOCTD MPSIMBIX.

Buinycknux nonyuum 603moxicHocmsy.:

* 0671a0emb GEKMOPHbIM MEeMOOOM Ol peuleHus 3a0ay Ha GblYucleHue U 0oKazameb-
Ccmeo;

e NPUOOPecmU ONbIM GbLINOIHEHUSL NPOEKMo8 Ha memy «lIpumenenue 6eKmopHo2o0 Memo-
0a npu peuteHuy 3a0a4 Ha GblYUCTIeHUE U OOKA3AMENbCBOY.

3.Cooepiicanue yueonozo npeomema

ConepxaHue Kypca MaT€MaTHUKU CTPOUTCS HAa OCHOBE CUCTEMHO-AESATEIbHOCTHOTO MOJI-
X0J1a, IPUHIUIIOB pa3JiesieHusl TPYIHOCTEH, onepexaronero GopMrUpoBaHUs OPUEHTHPOBOYHON
OCHOBBI JIEHCTBUM, MPUHIIUIIOB TO3UTUBHON MEJarOTUKH.
AJITEBPA
Anredpanyeckue BbIpa:keHHMsl. BolpaxkeHne ¢ nepeMEeHHbIMHU. 3HAYEHUE BBIPAXKEHUS C
nepeMeHHbIMH. JlonmycTuMble 3HaYeHHs epeMeHHbIX. ToxaecTBo. ToxaecTBeHHbIE Tpeodpas3o-
BaHUs anreOpanyeckux BeIpakeHuid. [lokazaTenbcTBO ToxkaecTB. CTeneHb ¢ HATYypaJbHBIM TO-
KazareyieM U € € cBoicTtBa. OnHowieHbl. OAHOWIEH cTaHAapTHOTrO BUAa. CTeneHb OJHOWICHA.
MHuorounensl. MHOrousieH ctanaapTHOro Buja. Crenenb MHOrowieHa. ClioKeHue, BBIUUTaHUE U
yMHO)KeHI/Ie MHOTOYJICHOB. q)OpMy.TII)I COKpaHIeHHOl"O YMHO)KCHI/IHZ KBa)IpaT CYMMI)I 158 KBa}IpaT
Pa3HOCTU ABYX BBIPAKEHMI, MPOU3BEICHUE CYMMbI U Pa3HOCTU JIBYX BbIpakeHHUl. Pa3znoxkeHue
MHOTO4WICHa Ha MHOXHUTENIH. BbIHECEHHME MHOXUTENS 3a CKOOKW. Metoa TrpynmupoBku. Pasz-
HOCTh KBaJIpaTOB JIBYX BbIpakeHUil. CyMMa U pa3HOCTh KyOOB ABYX BhIpakeHHid. KBanpaTHbIit
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TpexwieH. KopeHb kBagpaTHoro tpexuneHa. CBoicTBa KBaJpaTHOro TpexuieHa. Pasnoxenue
KBaJPaTHOI'O TpPEXWIEHa HAa MHOXWTenu. PanuoHanbHble BbIpakeHHUs. Llenble BbIpakeHUs.
Jpobubie BeipakeHus. ParmonansHas 1po0b. OCHOBHOE CBOWCTBO paiMoHanbHOU apoou. Cro-
JKEHHE, BBIYMTAHNUE, YMHOXKEHHE U JICJICHUE palloHaIbHBIX Apo0eil. Bo3Beaenue parmonaibHON
npodu B cTemeHb. TOoXIeCTBEHHbIE NMPeoOpa3oBaHMs pallMOHAIBHBIX BhIpakeHHH. CTeneHb C
IeJIbIM TTOKa3aTelIeM U ee cBoicTBa. KBampaTHbie KOpHH. Apu(METHUECCKUI KBaJpaTHBIN KO-
peHb U ero cBoiicTBa. ToXIeCTBEHHbIE MPEOOPa30BaHMs BRIPAKEHH, COEPKAIUX KBAAPATHbIC
KOPHHU.

YpaBHeHusi. YpaBHeHHe C OnHOU mnepeMeHHOW. KopeHb ypaBHeHus. PaBHOCWIIBHBIE
ypaBHeHusA. CBOMCTBa ypaBHEHUH C OJHOW MEPEMEHHOW. YpaBHEHME KaK MaTeMaTH4ecKas
MOJEJIb peaslbHOM cuTyauuu. JIunentnoe ypasaenue. Kpagparnoe ypasuenue. @opmyna KopHen
KBaJpaTHOro ypaBHeHus. Teopema Buera. Panmonanbsbsle ypaBHeHUs. PenieHne paBHOCUIIBHBIX
YPaBHEHUH, CBOJIALIMXCA K JMHEMHBIM WJIM KBaJpaTHbIM YpaBHEHHUSM. PellleHue TEeKCTOBBIX
3aa4 C TMOMOIIBIO PAllMOHAIBHBIX YpaBHEHHMH. YpaBHEHHE C JIBYMs IepeMeHHbIMH. ['padux
YpaBHEHUS C JBYMsl NepeMeHHbIMU. JIMHEelHOe ypaBHEHUE C JABYMs IEPEMEHHBIMU U €ro
rpaduk. CucreMbl ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [ paduyeckuii MeTOl pelieHUs] CUCTEMBI
YpaBHEHUH C JIByMs NEepeMEHHbIMU. PelieHue cucreM ypaBHEHUI METO/IOM IOJCTAHOBKHU U
cioxenus. Cucrema AByX ypaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIEINIb PE€aIbHON CUTYallUH.

HepaBencrBa. YucinoBbie HepaBeHCTBa M HX CBoWcTBa. ClOXKE€HHWE M YMHOXXCHHE
YHUCJIOBBIX HEpaBeHCTB. OLeHNBaHNE 3HaYeHUs BbIpakeHUs. HepaBeHCTBO ¢ OHOM EpEMEHHOM.
PaBHOCWIBHBIE HEpaBEHCTBA. YNCIIOBBIE IPOMEKYTKH. JINHEHHBIE N KBAaIpaTHbIE HEPABEHCTBA C
OJIHOM nepeMeHHO#. CuCTEeMbl HEPABEHCTB C OJIHOM MEPEMEHHOI.

YucnoBblie MHOKeCcTBA. MHOXKECTBO U €ro 3yeMeHThl. CriocoObl 3a/1aHns MHOXECTBA.
PaBubie MHOxecTBa. Ilyctoe muoxectBO. IlogmHokecTBo. Omnepanuu HaJl MHOXECTBaMU
Wnmoctpaniist COOTHOIIEHMM MEXAY MHOXECTBAaMH C IIOMOLIBIO Jguarpamm  Oijepa.
MHo>kecTBa HAaTYpalbHBIX, IIENIbIX, PALIMOHANIBHBIX YKcell. ParonanbHoe 4ncio Kak ApoOb BUAA
% , TJle m- 1eJI0e YUCII0, @ N —HaTypajbHOE, U KaKk OECKOHEYHAasl NepUOANYECcKas JeCATUYHAS

npoOb. IlpencraBieHue o0 uppanMOHAIBLHOM uHciae. MHOXKECTBO JI€HCTBUTENBbHBIX YHCEN.
[IpencraBnenne NEHCTBUTENHHOTO YKCA B BHIE OCCKOHEYHOW HEMEPHOIUYECKON NEeCATHIHOM
npodu CpaBHeHuUe JIeHCTBUTENBHBIX uncell. CBA3b Mexy MHOXecTBaMu N, Z, Q.

DOyHKIUH

Yucaosbie PpyHKuuH. OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXAy BennuuHamu. [lonstue
¢yHkuy. OyHKIMS KaKk MaTeMaTudeckas MoJiellb peaibHoro mpouecca. O61acTh onpeneneHus
U obnacth 3HaueHUi QyHkiuu. CrnocoOwl 3aanus GyHkuuu. I'papux ynxuun. Iloctpoenue
rpadukoB QyHKIMI ¢ moMoIbio peodpazoBanuil puryp. Hynu ¢pynkuuu. [IpomexxyTku 3Hako-
noctosHCTBa QPyHKIUU. [TpoMexxyTkH Bo3pacTaHUs ¥ IPOMEXKYTKU yObIBaHUS (DYHKLIMH.

Jluneitnas QyHkuMs, oOpaTHasi MPONOPLUOHATBHOCT, KBaJgpaTuyHas (QYHKIUS, QYyHK-
us y = +/x , uX CBOHCTBa U TpaduKH.

Yucaosbie mociaegoBareabHocTH. [loHsATHE umcioBol mnocnenoBarenbHocTH. KoHeu-
Hble U OECKOHeuHbIe mocienoBaTenbHOCTH. CrocoObl 3aaHusl MOCIe10BaTeIbHOCTH. ApudMme-
TUYeCKass U reoMeTpuyeckas nporpeccuu. CBoiicTBa uieHOB apu(METHUECKOW M TeoMeTpuye-
ckoi mporpeccuii. @opmMysbl 00IIero wWieHa apuPMETHIECKON  TeOMETPHIECKOM MPOTPECCHH.
@DopMyIibl CyMMBI N —[IEPBBIX WIEHOB apu(PMETHUECKOI 1 reoMeTpudeckoit mporpeccuit. Cymma
OECKOHEYHOM TeOMETPUYECKON Mporpeccu, y Kotopoii |gl < 1. Tpencrasienue GeCKOHEUHOM

NEePUOINYECKOM TECITUYHOM I1poOH B BUE OOBIKHOBEHHON APOOH.

JJIeMeHTBhl  NPHUHKJIAAHONH  MaTeMaTHKH. MaremaTudeckoe  MOJEIMPOBAHME.
[IponientHrle pacyerbl. DopMyna CIOXKHBIX MPOLEHTOB. [IpuUOIIKEHHBIE BBIYUCICHUS.
AGcomoTHas 1 OTHOCUTeNbHas norpemHoctd. OCHOBHBIE TIpaBUiia KoMOMHaTOpuKU. YactoTa u
BEPOSITHOCTh CiIydaifHOro coObITHs. Kiaccudeckoe ompezeneHue BeposTHOCTH. HawanbHble
cBefeHust o cratuctuke. [IpencraBieHue AaHHBIX B BUZAE TaOJUL, KPYrOBBIX M CTOJIOUYATHIX
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muarpamm, rpadukoB. CTaTHCTUYECKUE XapaKTEPUCTUKUA COBOKYIHOCTH JAaHHBIX: CpEIHEee
3Ha4YeHHe, MO/Ia, pa3Max, MeInaHa BEIOOPKH.

AJre6pa B HCTOPMYECKOM Pa3BUTHH. 3apoXKaeHue anreOpbl, KHUTa O BOCCTAHOBJICHUU
U MIPOTUBONOCTaBIeHNH Myxammena ainb-Xopeamu. Mcropust popmupoBaHUs MaTEMaTHUYECKOTO
a3pika. Kak 3apomwnace uzaed koopauHar. OTKpbiTHE HppalMoHanbHOCTH. M3  wucropun
BO3HUKHOBEHHUs (hopmMyn i pemieHus ypaBHeHuW 3-i u 4-ii cremeHeil. Mcropus pa3BuTus
nouatuss ¢ynkumu. Kak 3apoamnace Teopust BepostHocTeidl. Umcna Pubonayum. 3agaua
JL.ITuzanckoro (dubdonauun) o kponukax. JI.d.Maruunkwuii. [1.J.He6smmes. H.M.JIo6aueBckumii.
B.A.bynsikosckuii. A.H.Konmoropos. @.Buer. [1.depma. P.Jlexapt. H.Tapranesa. [.Kapaano.
H.AGens. b.ITackans. JI.ITuzanckuii. K.I'aycc.

I'EOMETPUA

Haraspanasi reomerpus. Harnsgaele mpeacTaBieHHs O MPOCTPAHCTBEHHBIX (HUrypax:
KyO, nmapajuiesnenunesn, npusma, nupaMmuja, map, chepa, KoHyc, muinHap. M3obpaxenue mnpo-
cTpaHcTBeHHBIX (uryp. [Ipumeps! cedenuii. Muororpannuku. IlpaBuibHbIE MHOTOTPaHHUKH.
[TpruMmepsl pa3BepTOK MHOIOI'PaHHUKOB, LMJIMHApA U KOHYca. [loHsaTre oobema; equHuIbl 00be-
Ma. O0BEM NPSMOYTOJILHOTO MapaieNenumesa, Kyoa.

I'eomerpuueckue ¢purypsl. [Ipsmeie u yrisl. Touka, npsmas, I0CKOCTb. OTPE30K, JyY.
VYroiu. Buael yrios. Beprukansable U cMekHbIE yIuIbl. buccekrpuca yriia. [lapannensHele u ne-
pecekaronecs npsmble. [lepnenaukynsapHsie npsMelie. Teopemsl 0 apauIeIbHOCTH U NIEPIICH-
JUKYJIApHOCTU NpsiMbIX. [lepnenaukyssp u HakJoHHAs K npsAMoil. CepeTMHHBIA NEPIEHIUKYIIAP
K oTpe3ky. ['eomerpuueckoe mecto Touek. CBOiicTBa OMCCEKTPUCH! yIia U CEpEeJUHHOTO Hep-
IIEHUKYJSpa K OTPE3KY.

TpeyroabHuk. BeicoTa, Meanana, OucceKkTpuca, CpeiHss JIMHUSA TpeyrojbHUKa. PaBHO-
OellpeHHbIE U PAaBHOCTOPOHHME TPEYrOJIbHUKHU; CBOMCTBA U NMPU3HAKU PaBHOOEIPEHHOTO Tpe-
yrosibHUKa. [Ipu3Haku paBeHcTBa TpeyroiabHUKoB. HepaBeHcTBO TpeyronbHuka. COOTHOLIEHUS
MEXJly CTOPOHAMM U yrilaMu TpeyrojpHuka. Cymma yrioB TpeyroibHuka. BHeunue yrisl Tpe-
yronpHuKa. Teopema daneca. [logobue TpeyronpHukoB. Ilpu3Haku mogo0ust TpeyroJbHUKOB.
Teopema Iludaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOTO yIia MPsIMOYTOJIbHOIO Tpe-
yrosubHHMKa 1 yrios oT 0 go 180°mpuBeaeHue k octpomy yriy. PemieHne npsMoyronbHbIX Tpe-
yrosibHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXK1ECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KO-
CHUHYC, TAHT€HC, KOTAHI€HC OJHOTI'0 U TOT0 K€ yriia. Pellenne TpeyroabHUKOB: TEOpeMa KOCHHY-
COB U T€OpeMa CUHYCOB. 3aMeyaTelbHble TOUKU TPEYroJIbHUKA.

Yeroipexyroabuuk. Ilapamnenorpamm, ero cBoucTBa v npusHaku. IIpAMOyroybHUK,
KBaJipat, poM0, UX CBOMCTBA U puU3HaKu. Tpanenus,, CpeHss TMHUS TpanelHH.

MHoroyroabHuK. Beimykibie MHOroyroiapHukd. CyMMa YIJIOB BBITYKJIOTO MHOTO-
yroiabHuKa. [I[paBHIIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTtb B Kpyr. Jlyra, xopaa. Cekrop, cerMeHT. LleHTpalIbHbII yroJl, BIUCaHHBIN
yroj, BEJIMYMHA BIIMCAHHOTO YyIila. B3amMHOE pacIionioKeHue NpsIMOM M OKPYKHOCTH, ABYX
okpyxHocTel. KacaTenbHas U cexymas K OKpYKHOCTH, X CBOMCTBA. BriucaHHbIE U ONMCaHHbIE
MHOTOYTOJIbHUKH. OKpPY>KHOCTh, BOUCAHHAs B TPEYTOJIBHUK, U OKPYXHOCTb, ONHMCAHHAS OKOJIO
TpPEYroJIbHUKA. BIMCaHHbIE M ONUCAaHHBIE OKPYKHOCTU IIPABUJIBHOIO MHOIOyroijsHuka. I'eo-
MeTpuyeckue npeodpazoBanus. [lonsarue o paBeHcTBe puryp. IloHarue o qBUXKEHUH: OceBas U
LEHTpaJIbHasi CUMMETPHH, MapajulelbHbIN epeHoc, moBopot. [loHstue o nogodbun uryp u ro-
MoTeTuu. [locTpoenns ¢ moMOLBI0 UPKYJIA U JIMHENKHA. OCHOBHBIE 33Jja4X Ha IOCTPOEHUE: JIe-
JIEHUE OTpe3Ka IIOIO0JIaM; IIOCTPOEHHUE YIJIa, PaBHOIO JAHHOMY; IIOCTPOEHUE TPEYroJIbHUKA 110
TPEM CTOpOHAM; IOCTPOEHHUE MEPIEHIUKYIIApa K MPSAMOI; MOCTpOEHNnE OMCCEKTPUCH] yTIia; Je-
JIeHUe OTpe3Ka Ha N paBHBIX 4acTel. PelleHue 3aay Ha BBIYUCIICHHUE, JOKA3aTEIbCTBO U I10O-
CTPOEHHE C UCIOJIb30BAHNEM CBOMCTB U3yUEHHBIX QUTYP.

HN3mepenue reomerpu4yecKkux BeJu4uH. JiinHa otpeska. PaccrosiHue OT TOYKHM 10 IIpsi-
MoH. PaccrosHne Mexnay mnapauieapHbIMU HpsAMbIMU. [lepumerp MHoroyronsHuka. JlnmHa
OKPY>KHOCTH, YHUCJIO T; JUIMHA AYT'M OKPYXXHOCTH. I'pagycHas mepa yria, COOTBETCTBHE MEXKIY
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BEJIMYMHON LEHTPAILHOTO YTJia M [UTMHOW AYTH OKpYXHOCTHU. [loHATHE TUIOmAau MmIOCKuX (Hhu-
ryp. PaBHococTaBnenHsie 1 paBHoBenukue ¢urypsl. [lnomans npsmoyronsuuka. [lnomanu na-
pajuiesorpamMma, TpeyrojbHuka W Tpaneuuu. [lnomans mHoroyronbHuka. [liomanbs kpyra u
wiomaab cekropa. COOTHOILIEHHE MEXIYy IUIOMAAsIMU NMoJ00HbIX (uryp. Pemenue 3amau Ha
BBIUMCJICHHE U JOKA3aTeIbCTBO C UCIOJIb30BAHUEM U3YYCHHBIX (POpMYIT.

Koopaunartsl. YpaBuenue npsimoi. Koopaunatel cepenunbl oTpeska. @opmysa paccTo-
SIHUSI MEXKTY ABYMsI TOUKaMH TUIOCKOCTU. Y paBHEHUE OKPY>KHOCTH.

BekTopsbl. Jlnuna (Moxynb) BekTopa. PaBeHcTBO BekTopoB. KosuinHeapHble BEKTOPHI.
Koopaunatsl BekTopa. YMHOXEHHE BEKTOpA HA YKUCIO, CyMMa BEKTOPOB, Pa3JOXKEHUE BEKTOpa
10 IByM HEKOJUJIMHEAPHBIM BEKTOpaM. CKaJsIpHOE MPOU3BEAECHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIe MOHATHSA. MHOXXECTBO, 3JIEMEHT MHOXKECTBa. 3a/laHHe
MHOXECTB IEPEUYHMCIICHHEM 3JJIEMEHTOB, XapaKTepUCTUYECKUM CBOMCTBOM. IllommHOMkecTBO.
OO0bearHEHUE U TIEPECEUCHUE MHOXKECTB.

JuieMeHThI JOrukH. Onpenenenne. AkcuoMmsl U Teopemsl. JlokazarenscTBo. [lokasa-
TEJIBCTBO OT MPOTHBHOTO. Teopema, oOpaTHas nanHoil. [Ipumep m xontprpumep. [lonsrue o
PaBHOCUIIBHOCTH, CJIEIOBAaHHUH, YIOTPEOJICHHE TIOTUYECKUX CBSI30K eCil ..., MO..., 8 MOM U MOJlb-
KO 8 moMm ciydae, TOTUYECKUE CBAZKH U, UIU.

I'eomeTpus B ncropuyeckom pazsutun. Ot 3emnemepus k reomerpu. [ludarop u ero
mkona. Danec. Apxumen. [locTpoeHue NpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpucekius yria.
KBanparypa kpyra. Y aBoenue kyb6a. Mcropus uncna n. 3omotoe ceuenue «Havana» Epxnupa. JI.
Ovinep. H. U. JlobaueBckuii. Mcropusa msroro nocrynara. M3o0pereHne meroga KOOpAMHAT,
MO3BOJIAIONIETO NEPEBOAUTh FeOMETpHUECKUe 00bEeKThI Ha sA3bIK anredpswl. P. [lexapt u I1. ®ep-
Ma. [Tpumepsl pa3auyHBIX CUCTEM KOOPIWHAT Ha TIOCKOCTH.

Anzeopa, 9 knacc
CornacHo aBTOpCcKOMY IIaHupoBaHui0 Mep3isik A.I'. u 1p. Ha u3ydeHue areOpbl OTBO-
nutcs 105 gacos. g peanuzanuu mporpammsel 3a 102 yaca oTJenbHBIE TEMBI M3Yy4arOTCs 3a
MeEHbIIIee KOJIMYECTBO YacoB, HE MpEBBINIAIoNIee aBTopckoe Oosee, uem Ha 20%. Bcero cokpa-
IICHO 3 Yaca, B TOM YHUCJIe Ha TIOBTOPCHHUE.

1.HepaBencrBa (21 yac, 13 HUX KOHTPOJIBHBIX padoT -1)

Uucnossle HepaBeHCTBa. OCHOBHBIE CBOWMCTBA YMCIIOBBIX HEpaBEHCTB. ClOXEHUE U
YMHO)KEHHE YMCIIOBBIX HepaBeHCTB. OlieHnBaHNe 3HAUCHUS BhIpakeHus. HepaBeHcTBa ¢ OfHOM
IIEpEMEHHON. PellleHne TMHEeNHBIX HEPABEHCTB C OJHOW NMEpEMEHHONW. YUCIOBBIE TPOMEKYTKH.
CucreMbl TUHENHBIX HEPABEHCTB C OJHOW nepeMeHHOU. [loBTOpeHne u cucremarusanus yueo-
HOT'0 MaTepuania

2. KBagparnunas ¢pynkuusi (32 vaca, 3 HUX KOHTPOJIbHBIX PaboT -2)
IToBTOpenue u pacmupenue cBeaeHuil o gynkuuu. CpoiictBa ¢yHkuuu. IToctpoenue
rpaduka pynkuuu y=kf(x). Iloctpoenue rpapukos dynkuuit y=f(x)+b u y=f(x+a). Ksagparnu-
Has (yHKUMA, ee rpaduk U cBoiicTBa. PereHne kBagpaTHBIX HepaBeHCTB. CHCTEMbl ypaBHEHHM
¢ IByMs iepeMeHHbIMU. [IoBTOpeHne 1 cucTeMaTi3alys yaeOHOTO MaTepraa

3.2/ieMeHThI MPUKJIATHOI MaTeMaTUKH (21 4yac, U3 HUX KOHTPOJBHBIX paboT -1)

MaremaTrnueckoe MojenupoBanue. [IpoleHTHbIe pacyeTbl. AGCOTIOTHAS U OTHOCHTENb-
Has norpemHocT. OCHOBHbIE MpaBHJia KOMOMHATOPUKU. YacToTa ¥ BEPOATHOCTH CIY4aHOTO
cobniTus. Kitaccuueckoe onpenenenne BeposTHOCTH. HadanbHble cBefieHust o cratuctuke. [lo-
BTOPEHME U CUCTEMATU3alUs y4eOHOro Marepuaia

4. YucyioBble Mocaea0BaTeIbHOCTH (21 yac, M3 HUX KOHTPOJIBHBIX padoT -1)
UYucnossle nocnenoBarenbHOCTH. Apudmerndeckas nporpeccuss. Cymma N mepBbIX iie-
HOB apu¢pmeTHueckoi mporpeccuu. 'eomerpudeckas mporpeccus. Cymma N HEpBBIX YJICHOB
reoMerpuueckoil nporpeccun. Cymma OE€CKOHEUHOM reoOMETpHUYECKON MpPOTrpeccHH, y KOTOPO
|g|<1. IToBTOpEHUE U cucTeMaTu3aus yueOHOrO MaTepuana
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IloBTOpEeHUEe U cucTeMaTH3alus yuedoHoro marepuaJia (10 yacoB, U3 HUX KOHTPOJIb-
HBIX padoT -1)
YnpakHeHus A HOBTOpPEeHUs Kypca 9 kiacca.

T'eomempus, 9 knacc

I'naBa 9. BekTopsl (8 yacoB)
[Mousitre BekTopa. CllOKEHHE U BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpA Ha YHKCIIO.
[TpuMeHeHHE BEKTOPOB K PELICHUIO 3a/1a4.

I'naBa 10. Metox koopaunart (10 yacoB, U3 HUX KOHTPOJIbHBIX padoT -1)
Koopaunats! Bektopa. Ilpocreiiiue 3agauu B KoOpAMHATaX. Y PaBHEHUS OKPYKHOCTH U
npsMoi. Pemenue 3anau

I'maBa 11. CooTHOmIEHHSI MeK1Y CTOPOHAMH M YIJIAMH TPeyroJbHUKA.
CkaJjisipHoe npou3BeaeHne BeKTopoB (11 yacoB, u3 HUX KOHTPOJILHBIX PaboT -1)
CuHyc, KOCUHYC, TaHI'€HC, KOTaHIeHC yria. COOTHOLIEHUS] MEXAy CTOPOHAMH U YIJIaMU
TpeyrosubHuKa. CKajasipHOE MPOU3BEICHUE BEKTOPOB. Pelienue 3amau

I'naBa 12. JIiuHa OKPY:KHOCTH M IJIOIIAAbL KPyra
(12 yacoB, U3 HUX KOHTPOJIBHBIX PaboT -1)
[TpaBmiIbHBIE MHOTOYTOJIBHHUKH. J[7IMHA OKPYKHOCTH U IUIOIIAIL Kpyra. Pemenue 3ama4y

13. JIBnxenus (8 4acoB, U3 HUX KOHTPOJBbHBIX padoT -1)
ITonsitue nuxenus. [lapamiensHbld NEpEHOC U TOBOPOT. Pemenne 3agau

I'naBa 14. HayaibHble cBeleHHsI U3 cTepeoMeTpPHH (8 4acoB)
MHororpanHukHy. Tena ¥ MOBEpXHOCTH BPALLECHHUS.

00 akcuomax miIaHumerpuu (2 gaca)
IoBTOpenue. Pemenue 3agau (9 yacon)
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4, Temamuueckoe naianuposanue ¢ onpeoeieHuem 0CHOBHbBIX U006 YUEeOHOIl 0eAmeIbHOCIU

Auredpa, 9 kiacc

KoanuecTso yacos
Ne n/mm Paszpnen
ABTOpCKasi NporpaMma PaGouyas nporpamma
1 HepaBeHnctBa 21 19
2 KBanparuunas GyHKIus 32 31
3 DeMEeHTHI IPUKIATHON MaTEMaTHKH 21 21
4 Urici10BBIE ITOCIIEA0BATENIBHOCTH 21 21
5 [ToBTOpEHME M cUCTEMaTH3AIMS YIeOHOTO MaTepraia 10 10
Utoro 105 102
Adredpa, 9 kiaace (102 gaca, 6 KOHTPOIBHBIX paboOT)
Conepmalme Kou-Bo XapaKTepMCTmca BH/I0B lleﬂTeJIl:HOCT? YueHHuKa
4acoB (Ha ypoBHe Y4eOHBIX AeiicTBHI)
I'naga 1. Hepagencraa 21-2=19| Pacnosnasams vi IPUBOIUTE IPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C MEPEMEHHBIMM, JIH-
IncrnioBbIe HepaBeHCTBA 3 HEWHBIX HEPABEHCTB C OAHOU NIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
OCHOBHBIE CBOWCTBA YHCJIOBBIX HEPABEHCTB 2 Dopmynuposame. onpedeneHus: CPAaBHEHUS ABYX YMCEI, PELIEHU] HEPAaBEHCTBA C OJIHOM nepe-
CroxeHre 1 yMHOKEHUE YHCIIOBBIX HEpaBeHCTB. OLIEHHBaHUE 3 MEHHOM, PaBHOCHJIbHBIX HEPABEHCTB, PEILICHHS CUCTEMBI HEPABEHCTB C OJHOM NEpPEMEHHOM, 001a-
3HAYEHMs BBIPKEHUS CTH ONPEJIEIICHUS BBIPAXKEHUS; C80UCMBA YUCIOBBIX HEPABEHCTB, CIOKEHUS U YMHOKEHUS YUCIIO-
HepagBeHncTBa ¢ ofiHOM epeMeHHOM 1 BBIX HEPABEHCTB.
Pernienvie HepaBeHCTB ¢ OtHOM NepeMeHHOM. Uncosble pome- 5.1=4 lokazvieamys: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUH U YMHOKEHUU YHCIIOBBIX
HKYTKA HEPaBEHCTB. Pewamsb TUHEHbIE HEPABEHCTBA. 3aMMChIBATh PEIICHUS HEPABEHCTB U MX CUCTEM B
CucTeMpl JIMHEHHBIX HEPABEHCTB C OJTHOM MepeMEHHOM 5-1=4 | BUJE YUCIIOBBIX IPOMEKYTKOB, 00ObEIMHEHNS, IEPECEUCHNS YHCIOBBIX MPOMEKYTKOB. Pemate cu-
[ToBTOpEHME M cCUCTEMAaTH3alMsl y4eOHOro MaTepuaia 1 CTEMY HEPaBEHCTB C OJJHOU nepeMeHHoi. OnieHnBaTh 3HaUeHUE BhIpaskeHus. M3o00pakaTs Ha KO-
KOHTpOJ'IBHaH pa60Ta Nel. HCpaBCHCTBa 1 OpHHHaTHOﬁ HpﬂMOﬁ 3aJIaHHBIC HEPABCHCTBAMHU YHCJIIOBBIC ITPOMCIKYTKU
Onucvieams OHATHE QYHKIIUN KaK MPAaBHJIA, YCTAHABIMBAIOIIETO CBSA3b MEXKY SJIEMEHTAMHU JABYX
T'nasa 2. Ksanparwnas gyHkims 32-1231 | \moskects. Dopmynuposams: onpedenenus. Hyas QyHKIHH; TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA
¢bynkuuy; GyHKIMK, Bo3pacTarolieil (yObIBaromieii) Ha MHOJKECTBE; KBapaTUUYHON (YHKIIUH;
TloBTOpCHHE 1 PaCIIMPEHHE CBECHHI O QyHKIMNI 3 KBaJIPAaTHOTO HEPABEHCTBA; C8OUCMEa KBANPATUIHON PYHKIINHU; npasuia IOCTPOSHUS TpapuKOB
CaoiicTBa QyHKIMH 3 GyHKIMI ¢ TOMOIIIBIO TIpeodpa3oBanuii BUAa f(x) — f(x) + b; f(x) — f(x + a); f(x) — kf(x).
Toctpoenne rpaduka dyHkin y=KF(X) 2 Cmpoumpw rpaduku GyHKIMN C TOMOILIBIO TpeoOpazoBanuil Buna f(x) — f(x) + b; f(x) — f(x + a);
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Toctpoenue rpaduxos dynkumit y=f(x)+ b n y=Ff(x+a) 4 | f(x) = kf(x). Cmpoumps rpadux kBagpatuuHoil Gpynkuuu. ITo rpaduky kBagparnyHoit GpyHkumun
OIUCHIBATH €€ CBOICTBa. Onuceiéams CXeMaTUIHOE PACTIONIOKEHUE TapaboIIbl OTHOCUTEIBHO OCH
KBanparnynas QyHkius, ee rpaduk u coicTa 6-1=5 | a6eumce B 3aBHCHMOCTH OT 3HaKa CTapLIEro KOdQHUIMEHTA U IMCKPUMHHAHTA COOTBETCTBYIOLIE-
KotponsHas pabora Ne2. Ksagpatuunas hyHKIms 1 T'O KBaJIpaTHOTO TpeXwWieHa. Pewams KBapaTHbIC HEPABCHCTBA, MCTIONB3YS CXEMY PACHOJIOKEHHS
napaboJIbl OTHOCUTEIBHO ocH abcuuce. Onucvlgams TpaGUIECKUil METO]] PEIICHUS] CUCTEMBI IBYX
Perrienrie KBa/IpaTHBIX HEPABCHCTB 6 ypaBHEHHH C ABYMsI IEPEMEHHBIMH, METOJ MIOJCTAHOBKH U METOJ CIIOKCHUS [UISl PEILICHUS] CUCTE-
CucrteMbl ypaBHEHUM C IBYMs TIEPEMEHHBIMU 5 MBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU, OJTHO U3 KOTOPBIX HE SBIAETCS JIUHEHHBIM. Pewams
[ToBTOpEHHE U cucTeMaTu3anyus yueOHOro MaTepuaia 1 TEKCTOBBIC 331a49H, B KOTOPBIX CUCTEMa JIByX YPaBHEHHI C IBYMS IEPEMECHHBIMH SIBJISICTCS MaTe-
KoHTpostbHas pabota Ne3. KazipatHbie HepasescTsa, Ci- . MaTHYECKON MOJIEIIBIO PEaIbHOTO MPOIIECCa, K MHTEPIPETHPOBATh PE3YIbTAT PELICHUS CHCTEMbI
CTEeMBI YPAaBHECHUI C IByMsI IIEPEMEHHBIMU
IIpusooums npumepvi: MATEMATUIECKUX MOJEJICH PeaTbHBIX CUTYalUi; IPUKIAJHBIX 3a/1a4; [IPH-
IaaBa 3. DiieMeHTbI IPHKJIAAHON MATEMATHKH 21 | ONMKEHHBIX BEJIUYWH; HCIIOIb30BAHUS KOMOWHATOPHBIX TPABWJI CyMMBI M ITPOU3BEACHUS; CITydaii-
HBIX COOBITHI, BKJIFOYAsi IOCTOBEPHBIE W HEBO3MOXKHBIC COOBITHS; ONBITOB C PABHOBEPOSITHBIMU
UCXOJIaMH; MPEJCTABICHUSI CTATUCTUYECKUX MAHHBIX B BUJE TaOJUIL, AUArpamMm, rpauKkoB; UC-
Maremaruieckoe Monenuposarue 3 T0JIb30BAHUS BEPOATHOCTHBIX CBOMCTB OKPY)KAIONIUX SIBJICHUN. DOpMYIUpPOSams: OnpedesieHus.:
TTpOLICHTHBIE PacyeTEI 3 a0COJIFOTHON MOTPENIHOCTH, OTHOCUTEIbHON MOTPENIHOCTH, IOCTOBEPHOIO COOBITHS, HEBO3MOXK-
HOTO COOBITHS; KJIACCHYECKOE OIpEACICHHE BEPOSTHOCTH; Mpaguid: KOMOWHATOPHOE IMPABHUIIO
AOCOIOTHAS. ¥ OTHOCUTEIbHASI TOTPEITHOCTH 2 CYMMBI, KOMOMHATOPHOE MPABUIIO TPOM3BEICHUSI.
Onucvleamp dTaNbl PeLICHUs TPUKIAIHON 3anauu. [loscuame u 3anucvieams GOPMYIy CIIOKHBIX
OcHOBHbIE NpaBHiIa KOMOMHATOPHUKH 3
HpOLEHTOB. [IpOBOIUTE MPOICHTHBIC PACYEThl C UCIOIb30BAHHEM CIIOXKHBIX MPOLEHTOB. Haxo-
YacTtoTa u BEPOSATHOCTH CHy‘IaﬁHOFO COOBITHS 2 Oums TOYHOCTh HpI/I6HI/I)KCHI/I$I oo T3_6.HI/IL[C HpI/IGHI/I)KCHHbIX 3HaYeHUN BenuuuHbl. Mcnonn30BaTh
paznuyHbie (HOPMBI 3aMKMCH MPHOJIMKCHHOTO 3HAYCHUS BeIMUYUHBI. OICHUBATH MPHOIMKCHHOES
Knaccreckoe onpenenenne BeposTHOCTH 3 3HAUCHHE BEJMYHMHBL. [Ip080oums ONBITHI CO CIlydalHBIMH HcXonaMH. [10SCHATH W 3ammchHIBaTH
HauabHbe CBECHHA O CTATHCTHEKE 3 bopmyy HAXOMICHHS 1ACTOTHI CJIy4aifHOTO COOBITHSI. OHI/ICBIBE}'TB CTaTUCTHYECKYIO OILICHKY Be-
POSITHOCTH CITydaitHOTO cOOBbITHs. HaXoauTh BEPOATHOCTh CIy4aliHOrO COOBITHS B OIBITAX C paB-
[ToBTOpEeHue U cucTemMaTu3anus yueOHOro MaTepuaia 1 HOBEPOSATHBIMH HCXOAaMHU. Onucviéams dTAIbl CTATUCTHYECKOTO UccienoBanus. OGopMisTe UH-
5 dopmarmio B Buae Tabnuil u auarpamm. M3enekats nHpopManumio u3 tTadbaun u quarpamM. Haxo-
KontponbHas pabora Ned. DnieMeHTb! NpUKIIaaHo Mate- 1 JIUTh ¥ MIPUBOJUTDH MIPUMEPBHI UCIIOJIB30BAHUS CTATUCTHYCCKUX XaPAKTEPUCTHK COBOKYITHOCTH JaH-
MaTHKH HBIX: CpeJTHEe 3HAYCHHUE, MOJIa, Pa3Max, MeJnaHa BEIOOPKH
[1aBa 4. UnCI0BbIE TOCIE10BATELHOCTH o1 | HIpusooums npumMepoL: nocnenosaTgnLHOCTeﬁ; HHCIIOBBIX NOCJIe/IOBATENILHOCTEH, B HaCTHOCTH
apu(METHYECKOH M TEOMETPUYECKOH MPOTrPEecCHil; MCIOMB30BaHUS MOCIEI0BATEILHOCTEH B pe-
UmncnoBbie OCIE0BATEIILHOCTH 2
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ApudmeTrueckas mporpeccus

CymMa N nepBbIX WIEHOB apu(METHIECKON MPOTrpeccHu

["eoMeTpryecKas Iporpeccust

CymMa N nepBbIX WIEHOB F€OMETPUUECKON POTrPeECCHH

Cymma 0eCKOHEYHOH TeOMETPHYECKON MPOrPeccuu, y
Kotopoi |q|<1

wlw|w| >

aTbHOM JKU3HH,; 3a/]a4, B KOTOPBIX PaCCMAaTPUBAOTCsA CYMMBI C OECKOHEYHBIM YHCIIOM ClIaraeMbIX.
Onuceigamy: TIOHATUS NOCJIE0BATEIBHOCTH, YIEHA IIOCIEJ0BATEIILHOCTH; CIIOCOObI 3aaHus I0-
CJIEJIOBATENIHOCTH. Bbiuucname: 4ileHa I0CIe10BaTeIbHOCTH, 3aaHHONH (OopMyNnol N-ro 4jeHa
WIN PEKypPPEeHTHO. DopMyauposams: ONpeAeTCHUs: apu(pMEeTHUIECKONW MPOrpeccun, reoMeTpuye-
CKOH MPOTPEeCcCUy; CBOMCTBA WICHOB apu(PMETHICCKONH M TeOMETPUIECKO mporpeccuit. 3adasamo
apu(METHYECKYI0 M TEOMETPUUECKYIO MTPOTPECCUU PEKYPPEHTHO. 3anucwviéams u noacHams GHop-

TIOBTOPEHUE 1 CHCTEMATH3aLMs yIeOHOrO MaTepraa 1 MyJIBl OOIIEro WieHa apu(hMETHYECKOH M T€OMETPUYECKOM Iporpeccuil. 3anucvieams u 00KaA3bi-
1 6amv: (HOPMYIBI CyMMBI N TIEPBBIX WICHOB apU(PMETHYECKOH M TeOMETPHYECKON HpOrpeccHii;
KonrponbHas pabota Ne5. Uncnossle nocienoBaTenbHO- (dbopMyIbl, BbIpaKarollMe CBOMCTBA WICHOB apU(pMETHYECKOH U TeOMETPUYECKOH IMpOrpeccuil.
CTH Boviuucnams cyMMy OECKOHEYHOW T'€OMETPUYECKOil mporpeccuu, y kotopoii || < 1. [IpencraBusats
OecKOHEeuHble epHoAnYecKHe ApoOH B BUEe 0OBIKHOBEHHBIX
IToBTOpEeHHE M cHCTeMAaTH3ALHS YUYeOHOT0 MaTepuaJia 10
VYupakHeHust 1J1sl HOBTOPEeHUst Kypea 9 kiacca 9
KonTponbras padota Ne6. Mtorosas 1
Bcero 105
I'eomerpus, 9 kiace
No ni/m Pa3[[e,]1 KosuyecTBo yacoB
ABTOpCKasi MporpamMma Pa6ouas nporpamma
1 ['maBa 9. Bextopsl 8 8
2 ([maBa 10. Metox koopanHAT 10 10
3 [[maBa 11. CooTHOIIEHHE MEKIY CTOPOHAMH U YTIIaMH TPeyrojbHuKa. CKaIsIpHOE MMPOU3BEICHIE BEKTOPOB 11 11
4 |I'maBa 12. JinHa OKPYXHOCTH U TUIOLIA/Ib KPyra 12 12
5 [['mapa 13. JIBmxeHus 8 8
6 ([['maBa 14. HauanbHble CBeICHUS U3 CTEPEOMETPHUU 8 8
7 |00 akcromax IJIaHUMETPUHU 2 2
8 [[ToBTOpeHue 9 9
Hroro 68 68
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I'eomeTpusi, 9 kiaace (68 yacoB, 4 KOHTPOIBHBIE PAOOTHI)

Couepmalme If::z;:;o XapaKTepncTnKa BU/AOB I€ATECJIbHOCTH YUYCHUKA

I'naBa 9. BekTopsl 8 | ®opmynupoBaTh ONpeAEiIeHNs U WUTFOCTPUPOBATh MOHATHUS BEKTOPA, €ro JJIMHBI, KOJJIMHEAPHBIX U paB-

ITonaTtue BekTOpa 2 HBIX BEKTOPOB; MOTUBHPOBATH BBEACHNE MOHATHHA W JECHCTBUH, CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIO-

Cl1o)KeHHE 1 BBIYMTAHHE BEKTOPOB 3 | ummu npumepamu, oTHocsiumMucs K pusnueckiM BEeKTOPHBIM BEeJTMYMHAM; MPUMEHSTh BEKTOPHI U JICH-

YMHOKeHHe BeKTopa Ha 4uciio. [IpumeHeHue BeKkTo- 3 CTBHA HaJl HUMH IIPH PCHICHUY TCOMECTPHUICCKHUX 3a1a4

POB K pEeLIEHHIO 3a/1a4

I'maBa 10. MeTox KoopauHart 10 | OOBSCHATH U WLTIOCTPUPOBATH HOHATHUSI IPSMOYTOJIBHOM CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUYKH M KOOP/IH-

Koopaunatel BekTOpa 2 | Har BeKTOpa; BBIBOAUTH M HCIOJIH30BaTh MPH pPEIICHHH 3a1ad (OpMyibl KOOPOMHAT CEPEAMHBI OTPE3Ka,

TTpocTeiiinme 3a1aun B KOOPIAMHATAX 2 | JUTMHBI BEKTOpA, PACCTOSHUS MEXKAY IBYMS TOUKAMH, YPABHEHUS! OKPYKHOCTH U MPSIMOK

YpaBHEHUS OKPYXHOCTH U TIPSIMOM 3

Pemenue 3agay 2

Kontponbnas padora Nel. Meron koopauHat 1

I'naBa 11. CooTHomIEeHHEe MeKAy CTOPOHAMH U yT- DopMyIUpPOBATE U WTIOCTPUPOBATH ONPEAETICHUS CUHYCA, KOCHHYCA, TAHT€HCA M KOTAHI€HCA YIJIOB OT

JlaMu TpeyrojbHuka. CkajsipHoe npou3BeieHue 11 | 0° no 180°; BEIBOIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXIESCTBO U (HOPMYIIBI MPUBEACHUST; (OPMYITUPO-

BEKTOPOB BaTh U JIOKa3bIBATh TEOPEMBI CHHYCOB U KOCHHYCOB, IPUMEHSATh MX MPHU PEIICHUH TPEYTOJILHUKOB; O0BsIC-

CuHyC, KOCHHYC, TAHT€HC, KOTAHI'€HC yTJIa 3 | HATb, KaK UCTIONIB3YIOTCSI TPUTOHOMETPHYECKHe (POpMYJIbI B I3MEPUTEINBHBIX pad0Tax Ha MECTHOCTH; (popMy-

CoOTHOIIIEHNST MEXKTy CTOPOHAMH M YTIIAMH TPEYTOJIb- 4 |’WMPOBATb ONMpEAENCHHs YITa MEXJy BEKTOpaMH M CKalPHOTO NMPOW3BE/ICHHS BEKTODOB; BBIBOJIUTH'

HUKA (bopMyny CKaISIPHOTO IPOU3BEAEHHS 4Yepe3 KOOPAWHATHI BEKTOPOB; (OPMYIIMPOBAaTH M OOOCHOBBHIBATH

CkaisipHOe IpOU3BEICHIE BEKTOPOB 2 | yTBEpXKIEHHE O CBOMCTBAX CKAJSIPHOTO MPOM3BEICHHUS; UCIIOIB30BATh CKAISIPHOE MPOU3BEIECHUE BEKTO-

Pemenue 3amau 1 pOB IIpH pPELICHNH 3a1a4

Kontponsnas padora Ne2. CoOOTHOIIEHHSI MEXKILy CTO-

POHAMHU U yIJlaMu TpeyroyibHuka. CKalsipHOE IPOu3- 1

BEJICHUE BEKTOPOB

[naBa 12. JIIMAAa OKPY/KHOCTH H ILIOMAb KPYTra 12 | ©OpMyIMpOBATH ONMPEACIECHHE NPABUIBHOTO MHOIOYIOJIBHUKA; (POPMYIIMPOBATH U IOKa3bIBATH TEOPEMBI
00 OKPY)KHOCTSIX, ONHMCAHHON OKOJIO TIPABMIILHOIO MHOTOYTOJIbHMKA M BITMCAHHOW B HETO; BBIBOJIUTH U

1IpaBHIbHble MHOTOYTONbHAKH 4| yeronb3osath (dbopMymBl 1711 BBIYUCIICHUS TUIOMIAAN MPABHILHOTO MHOTOYT'OJBHUKA, €T0 CTOPOHBI U

JlnvHa OKpY»KHOCTH M IUIOHIb Kpyra 4 paanyca BIIUCAHHON OKPY>KHOCTH; pelIaTh 3a/1a4d Ha TIOCTPOCHUE TPABIIBHBIX MHOTOYTOJIbHUKOB; 00b-

Pemenne 3aaq 3 | SICHSITH NOHSTHS JUIMHBI OKPY/KHOCTH U ILIOL@HM KPYra; BHIBOIUTH ¥ [IPHMEHSTH (JOPMyYJIbI ISl BHIUIC-

Konrponbrast padota Ne3. JlniHa OKpy:KHOCTH U 1 | JICHUS JUIMHBI OKPY)KHOCTH M JUIMHBI JITH, TUIONIAM KPyra ¥ KPyroBOro CeKTopa

IUIONIA/Ib KPyra

20




OGBHCH?ITB, YTO TaKO€ OT06pa)I(eHI/Ie IUTIOCKOCTH Ha ce0s ¥ B KAKOM CJIy4a€ OHO Ha3bIBACTCA ABHUIKCHH-

I'nara 13. JIBuxxenust 8
€M IUIOCKOCTH; OOBSICHATD, YTO TAKOE OCeBasi CAMMETPHS, LIEHTPaJIbHAsl CHMMETPUS, apaleNbHbINH
Tonarue ABIKOHUA 3| nepenoc u 1oBOpoT; 060CHOBBIBATE, YTO TH OTOOPAKEHNS ILIOCKOCTH Ha ce0sl ABJIAIOTCS IBHKEHHS-
TlapantesbHEIH IEpEHOC U TIOBOPOT 3 | Mu; 0GBACHSATD, KAKOBA CBSA3b MEKY ABMKECHISAMH U HATOKEHHSAMI; WLTIOCTPHPOBATH OCHOBHBIE BH-
Honsitue ppinkenus. [lapaniesbHpli IEpEHOC U HOBO- 1 | [bl IBMOKEHHUH, B TOM YHCJIE C TOMOUILIO KOMIIBIOTEPHBIX MPOrpaMm
pot
KontposbHas pabora Ned. JIBmkeHus 1
OOBSICHATD, YTO TaKOE MHOTOTPAHHUK, €ro TpaHH, peOpa, BEpIIUHBI, THATOHAHN, KaKOH MHOTOTPaHHHK
[nasa 14. HauamsHble cBeIeHHst H3 CTEPeOMeTPHH g | Ha3bIBACTCA BLITYKIBIM, 4TO Takoe N-yroibHas NpH3Ma, €& OCHOBAHM, OOKOBBIE TpaHU U pedpa, Kakas
IpU3Ma Ha3bIBAeTCs MPSAMOM, HAKIIOHHOM, YTO TAKOE BHICOTA MPHU3MBI, KaKas IpH3Ma Ha3bIBaeTCs mapal-
JIeNIeTIMIEIOM, KaKoH Mapaiesenumel Ha3bIBaeTCsl MPSMOYToIbHBIM; (hOpMYIMPOBaTh 1 OOOCHOBBIBATH
MHOTOrpaHHUKH 4 YTBEPIKIICHUSI O CBOMCTBE IMaroHajIel mapalijiesienunea 1 0 KBaapare ero AUaroHaiu; OObsSCHATH, YTO
Takoe 00beM MHOTIOTPAaHHMKA; BBIBOJUTH (C IoMollbto npuHimna Kasansepu) popmyny odbema mpsmo-
YTOJIBHOTO TMapajieenunesa; OObsCHATh, KaKOH MHOTOTPaHHHK HA3bIBAETCS MUPAMHIOH, YTO TaKOE OC-
Tena 1 MOBEpXHOCTH BpaleHHs 4
HOBaHHUE, BEPUIMHA, OOKOBBIE I'paHH, OOKOBBIE pedpa U BHICOTA MUPAMH/IbI, KaKas MUPaMHIa Ha3bIBACTCS
MPaBWIBHOM, 4TO Takoe anodeMa MupaMubl, MPUBOAUTE (popMyiry 0ObeMa MUPaMUIbL; OOBSACHSTH, KaKkoe
TEJO Ha3bIBACTCS IWJIMHAPOM, YTO TAKOE €ro OCh, BBICOTA, OCHOBAHUS, PAINYC, OOKOBast TOBEPXHOCTD,
o0pa3syrolue, pa3BepTka, KAKUMU (OpMyJIaMH BBIPKAIOTCS 00BEM U TUIONIA/b MOBEPXHOCTH LUIIMHPA;
OOBSICHAITh, KAKOE TEJO HA3bIBACTCSI KOHYCOM, YTO TaKOE €r0 OChb, BBICOTA, OCHOBAaHHE, OOKOBas MOBEPX-
06 axcuomax mJIaHUMETPHH 2| HocTs, OGpasyIoLHe, Pa3BePTKa, KAKIMH (hOPMyJIaMH BBIPAKAIOTCS 00BeM KOHYCa M ILIOMATb TOBEpX-
HOCTH; OOBSICHATB, KaKasi TOBEPXHOCTh Ha3bIBACTCS C(hepoil M KaKoe TeI0 Ha3bIBACTCS IIAPOM, UTO TaKoe pa-
IMyc u quametp cdepsl (mapa), KakuMu (opMyJaMy BBIPRXAIOTCS 00beM Iapa M IUIOIAAb Chepsl;
n300pakaTh M PacliO3HABATh HA PUCYHKAX MPU3MY, MTapaJuIeIeuIe], TMpaMULy, IFIMHADP, KOHYC, ap
IloBTOpEHUE 9
Bcero 68
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