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Pafosyio nporpasvy cocrassim

YUHTEH MaTeMaTHRY



IHacnopt nporpamMmmsl

Ipeamer Marematuka
Kuaace 10
YpoBeHb nporpamMmbl bazoBelii 1 yrimyOneHHbINH
KosmyecTBO 4acos no 10 xnacc — 170 gacoB (5 yacoB B Hezlelt0)- 0a30BbIN YPOBEHb
npeamMery 10 xiacc — 68 yacoB (2 yaca B HEI€NI0) — YIITyOJIEHHBIH YPOBEHB

11 xmacc — 170 gacoB (5 gacoB B HeflelNt0)- 6a30BbIN YPOBEHb
11 xkmacc — 68 gyacoB (2 yaca B HeJIEeJI0) — YIUIYOJICHHBIH YPOBEHb

Peasm3zyemas nporpamma | A.I'Mopakosuu. Pabouas mporpamma. Maremartuka: Anre6pa u
Hayajla MaTeMaTHYECKOro aHayin3a. ba3oBblil U yriryOJIeHHbIH
ypoBeHb. 10-11 knaccel. - M.: Maemo3una, 2020

A.B. Iloropenos. Paboune mporpammbl. MaTemaTuka:
I'eomerpust ba3oBblii u yriryonennsiii ypoBau. 10-11 xmaccer. M.
IIpocsemenue, 2020

YyeOHuKHU 1. A.I'' Mopaxosuu, [1.B.CemenoB. Marematuka: Anre6pa u
Hayajla MaTeMaTHYECKOro aHayn3a. ba3oBblil U yriryOJIeHHBIH
ypoBHU. Yacts 1,2. 10 knacc. M.: Maemo3una, 2019

2. A.I''Mopakosuy, I1.B.CemenoB. Marematuka: Anredpa u
Hayajla MaTeMaTHYeCKOro aHayin3a. ba3oBblil U yriryOJIeHHBIH
ypoBHU. Yacts 1,2. 11 knacc. M.: Maemo3una, 2020

2.A.B. IloropenoB. MatemaTtuka: airedpa u Hadana
MaTeMaTU4eCcKoro aHainusa, reomerpus. ['eomerpus. ba3osslii u
yrayonennsiii ypouu. M.: IIpocsemenne, 2020

IMosicuuTenLHAA 3aNIHCKA

PaGouas mnporpamma mo mpenmery «MaTematuka» s yriIyOJI€HHOTO  ypOBHS
npenonaBanuss B 10-11 ki. cocraBieHa B cooTBercTBuHM ¢ TpeboBanusmu PI'OC COO k
CTPYKTYpE M pe3yjbTaTaM OCBOEHHSI OCHOBHBIX 00pa30BaTENIbHBIX MIPOrPaMM CPETHETO OOIIEro
00pa30BaHUs ¥ OCBOEHUS MPEAMETa Ha BBICOKOM YPOBHE JUIsSl CEPhE3HOI0 U3YyUEHHSI MaTEMaTUKH
B BY3e u oOpereHuss mpakTUUYECKUX YMEHMHA M HABBIKOB MaTEMaTHYECKOTO XapakTepa,
HEOOXOAUMBIX Ul YCHEIIHON NMpOo(hecCHOHAIBHON J1EATeIbHOCTH, 00€CIeYeH s BO3MOXKHOCTH
YCIIEIIHOTO MPOJIOKEHHUS 00pa30BaHuUs.

OCHOBOI NOCTpOEHMs Kypca ajareOpsl U Hadyal MaTeMaTUYeCKOro aHaln3a SBISIIOTCSA UIEeH U
NPUHIUIBL  Pa3BUBAIOLIETO 00y4eHUs, cHOpMyIUpOBaHHBIE POCCUHCKUMHU TeJaroraMu Hu




ncuxonoramu JI.C.Beirorckum, IlS.I'anenepunbiv u JI.B.3ankoBeIM. MeToponornueckoi
OCHOBOH Kypca SIBJISIETCSI CUCTEMHO — JEATEJBHOCTHBIM MOAXOJ B OOYYEeHMHM MaTeMaTHKe,
peanu3aiysl KOTOPOro OCYLIECTBIISICTCsS Oyiarofapsi MPUMEHEHUIO0 NpPOOJIEeMHOr0, 4aCTHYHO —
IIOUCKOBOTO U HCCIIEOBATENLCKOTO METONOB OOY4YEHMs, a TaKXKe OpraHu3allid IMPOEKTHBIX
METOJMK 00y4YeHUSI MaTeMaTHKe.

[IporpaMMa KOHKpETH3HpYET COJEp)KaHHE NPEAMETHBIX TeM Kypca aireOpbl W Hadai
aHalu3a, OCHOBHBIE BHUABI y4eOHOW JEATENbHOCTHM MIKOJIBHMKA M JIaeT IPUMEpPHOE
pacrpesiesieHue y4eOHBIX 4YacoB Ha KaXIyl0 TeMy Kypca C XapaKTepUCTHKOH ydeOHOM
JEATEIIbHOCTH y4aluXcsl.

CopnepxaHne MaTeMaTH4eCKOro 0Opa3oBaHUs CTapluied MIKOJbI (GopMUpyeTCcs Ha OCHOBE
@DyHIaMEHTAIBHOTO sJ[pa IIKOJIBHOTO MaTeMaTHyeckoro oOpa3zoBaHus. OHO NpPEJCTAaBICHO B
BHJIE COBOKYITHOCTH COJIEPKATEIIbHBIX JIMHUM, PacKpbIBAIOLINX HAIlOJIHEHUE
OyHIaMEHTAIBHOTO Apa IIKOJIBHOTO MaTeMaTHYeCKOro 0Opa3oBaHMA TNPUMEHHUTENBHO K
cTapuie 1mKoJe.

Conepxanre MaTeMaTH4YecKoro oOpa3oBaHHs B CTaplICH INKOJIE BKIIOYAET CIEIYHOIIUe
paszensl: anredpa, MaTeMaTHYECKUI aHaIN3, BEPOSITHOCTb U CTATUCTHKA, TEOMETPHSL.

IIporpamma pa3padoTraHa Ha OCHOBe CJIeIYIOIIHNX IOKYMEHTOB:

1. Tpuxaz MwunobpHayku Poccum ot 17.05.2012 r. Ne 413 (pen. Ot 29.06.2017) «O6
yrBepkaeHnn DenepabHOrO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEIHETrO
o011ero o0pa3oBaHUS.

2. Ilpumepnass OcHoBHasi oOpa3oBareibHas IporpaMma CpeaHero oOIero oOpa3oBaHMs.

Ono6pena pemennem DenepanbHOT0 y4eOHO-METOJUYECKOTO OOBEIUHEHHUS IO 00IeMy

obpazoBanuto (mpotokon ot 28. 06.2016 r. Ne 2/16-3).

OcHoBHas obpazoBarenbHas nporpamma MBOY «lllkona Ne 165» r.0. Camapa

4. Maremaruka: anredpa U Hadajga MaTeMaTHYECKOTO aHaIHM3a, TeoMeTpus. Anredpa u Havana
MaTemaruueckoro anamm3a. 10-11 xmaccel (0a30BBIE W YIIyOJCHHBIH  YPOBHHM):
Meroandeckoe mocodue aist yuutenst/ A.I.Mopakosuu, I1.B.CemenoB. 4-oe uzn., nepepad.
— M.: Muaemo3una, 20120

5. COopHuMK mpuMepHBIX paboumx mnporpamm. [eomerpus. 10-11 xmaccel. ba3oBbiit u
yIIyONeHHbI  ypoBHHU: ydeOHOoe mocobue s yuuTeneil  o0rieoOpa3oBaTeNbHBIX
opranuzanuii/ coct. A.B.Iloropenos. M.: [Ipocsemienue, 2020

(98]

Hcnoab3yemblil y4eOHO-MeTOAMYECKUI KOMILIEKT (B cooTBeTcTBHHM ¢ OOpa3oBaTeabHOM
IPOrpaMMOM yUpexIeHUs):

1. AnreGpa m Havama Maremarudeckoro a”ammsa. 10 kmacc. B nByx wactsax. Yacte 1.
Y4yeOHUK Ui ydammxcs — oOIIeoOpa3oBaTelNbHBIX — OpraHu3anuii  (0a3oBBIA U
yrayonennsiit ypouu)/ A. I'. Mopakosuy, [1.B. Ceménon - M.: Muemo3una 2019 r.

2. Anrebpa M Havajga MaTeMmaTuueckoro anammsa. 10 xmacc. B nByx wactax. Yacte 2.
3amauyHuK Ui ydamuxcs — oOmieoOpa3oBaTeNbHBIX — opraHu3anuii  (0a30BbI U
yriryoneHssiil ypoBuu)/ o pea. A. I'. Mopnakosuua - M.: Muemosuna 2019 r.

3. Anre6pa m Havama MareMmarhueckoro a”ammsa. 11 kmacc. B nByx wactsax. Yacte 1.
Y4yeOHUK Ui ydammxcs — oOIIeoOpa3oBaTelNbHBIX — OpraHu3anuii  (0a3oBBIA U
yrayonennsiit ypoBuu)/ A. I'. Mopakosuy, [1.B. Ceménon - M.: Muaemosuna 2020 r.

4. Anrebpa m Hayajma Marematudeckoro aHanmmsa. 11 xmacc. B nByx uactsax. Yacte 2.
3amauyHuK Ui ydamuxcs — oOmieoOpa3oBaTeNbHBIX — opraHu3anuii  (0a30BbII U
yriayOnennsiit yposan)/ mon pen. A. I'. Mopakosuda - M.: Muemo3una 2020 r.

5. Teomerpus. 10-11 kmaccel. ba3oBelil U yriayOaeHHBINH ypOBHU. YUEOHUK IS yUalTUXCs
o0meoOpa3oBaresbHbIX opranu3zaiumii / coct. A.B.IToropenos. M.: IIpocsemienue, 2020

MecTto npeamera B yueOHOM ILIaHe.



Mecmo npeomema B denepanpHoM yueOHOM 11ane CornacHo denepanbHOMY yueOHOMY

IaHy JyIsi 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepanuy Ha U3ydyeHHE MAaTeMaTHKH
B 10 u 11 kyacce oTBOAUTCS S 4 B HeZe0 0a30BbIi YpOBEHb U 2 yaca B HEACTIO yriIyOJIEHHBIH
YPOBEHB, BCEro MO 34 HEAECNH B TOI.

Mamemamuxa / B Mamemamuxa /'y
10 xnacc 170 u. 68 u.
11 xnacc 170 u. 68 4.
Bceero 340 4. 136 4.

Heau u 3a7a44 NPOrpaMmabl
ILlesn ocBoeHMss NporpaMmbl YrJyO0JIeHHOr0 YPOBHA — o0OecrnedyeHue BO3MOXKHOCTH

HCIIOJIb30BaHUS MaTeMaTHYECKUX 3HAHUU U YMGHI/Iﬁ B HOBCGI{HGBHOﬁ KHU3HU U BO3MOXHOCTH
YCIICHIHOTO IMPOAOJIKCHUA O6pa3OBaHI/ISI o CIHeuualbHOCTAM, CBsA3aHHBIM C TMPUKIaAIHBIM
HCIOJIb30BAHUEM MATCMATHUKU W C OCYIICCTBICHUCM H&y‘-IHOfI u HCCHCHOBaTeHBCKOﬁ
JCATCIIBHOCTH B 00/1aCTH MAaTEMATHKH U CMEXHBIX HayK.

B cootBerctBum ¢ mpunsTor KoHueniuend pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUS B

Poccuiickoit denepanuu, mMatemMaTHdeckoe 0oOpa3oBaHUE peIIaeT, B YaCTHOCTH, CIEAYIOIINE
KJIFOUEBBIC 3a1a4H:

oOecrieyeHre paBHBIX BO3MOXKHOCTEH TIOJTYYEHHUS KAYECTBEHHOTO CPEIHETr0 OOIIero
o0pa3zoBaHus;

o0ecrieueHre TMPEEMCTBEHHOCTH OCHOBHBIX 00pa30BaTENbHBIX MPOrPaMM  HAYajJbHOTO
00111eT0, OCHOBHOT'O 00IIIET0, CPETHET0 00111er0, MPodeCCHOHATHFHOTO 00pa30BaHUS;
NPEJOCTaBUTh  KaXIOMY  OOydaromeMycs  BO3MOXKHOCTh  JIOCTHIKCHHS  YPOBHS
MaTeMaTHYECKUX 3HAHUN, HEOOXOIMMOTO JUIsl MPOJODKEHUS OOpa30BaHHS B Pa3IMYHBIX
HANpaBJICHUSAX W ISl IPAKTHYECKOW JICATEIIEHOCTH, BKIIIOYAs MPEMOJaBaHUEe MaTEeMaTHKH,
MaTeMaTHYeCKue HCCIeI0BaHus, paboTy B chepe MHYOPMAITMOHHBIX TEXHOJIOTH U JAp.
NPEJOCTaBUTh  KAXIOMY  OOydaromeMycs  BO3MOXKHOCTh  JIOCTHIKCHHS  YPOBHS
MaTeMaTHYeCKUX 3HAaHUH, HEOOXOIMMOTO IS TalIbHEHINEeH YCTIeIIHOMN KU3HU B OOIIIECTRBE;
HOJrOTOBKA OOYYArOIIUXCSl B COOTBETCTBUH C MX 3aIlPOCAMH K YPOBHIO ITOJATOTOBKHU B cepe
MaTeMaTH4eCcKoro oOpa3oBaHusl.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS 00y4alOLIMMHUCS OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMmMbl CpeiHero 001ero 00pa3zoBaHus

JTuunocmmuute pezynomamet B chepe OTHOIIECHUH 00yJarONUXCs K ce0e, K CBOeMY

3A0POBbIO, K TO3HAHUTIO ceost:

e (CnocoOHOCTP K OCTETUYECKOMY BOCHPUATHIO MaTeMaTHYeCKuX OOBEKTOB, 3ajad,
pEUIEHU, pacCyKICHUI.

e CdopMHUPOBAHHOCTP MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTUA HAYKHU; KPUTHYHOCTb U KPCATHBHOCTH MBINIJICHUSA, YMCHUC pPACIIO3HABATH
JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSI, OTJINYATh TUIIOTE3Y OT (aKTa;

e [OTOBHOCTH M CIOCOOHOCTH BECTH AMAJOr C JAPYTMMHU JIIOJBMH, JOCTHTaTh B HEM
B3aUMOIIOHUMAaHUs, HAXOOUThb OGH.[I/IG e U COTPYAHNYATD IJId UX NOCTHIKCHUA,

e HaBblku coTpyaHHUYECTBA CO CBEPCTHHUKAMH, NE€THMHU MIIAJIIETO IIKOJIBHOIO BO3pacTa,
B3POCJBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM, Y4eOHO — UCCIIEI0BATEIbCKOM,
HpOeKTHOﬁ " JPpYyrux BUAaX ACATCIIbHOCTHU,



l'oToBHOCTE M CIMOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCIE CaMOOOpa3OBaHHIO, Ha
NPOTSDKEHUH BCEW JKU3HHU; CO3HATEIIFHOE OTHOIICHWE K HENPEPHIBHOMY O00pa30BaHHIO
KaK YCJIOBHIO YCIIEUIHOM MPOo(hecCHOHAIBHON U O0IIECTBEHHOM JeSITeIbHOCTH;
Oco3HaHHBIA BBIOOP Oymymied mpodeccud W BO3MOXHOCTh peali3allii COOCTBEHHBIX
YKM3HEHHBIX TUIAHOB; OTHOIICHUE K IPO(PECCHOHATBHOMN IEATEIILHOCTH KaK BO3MOYKHOCTH
y4acTusl B PEIICHUU JIMYHBIX, OOMIECTBEHHBIX, TOCYIAPCTBEHHBIX OOIICHAIMOHATBHBIX
npoOJeMm.

Memanpeomemmnovie pe3yibmamsl OCBOSHUS OCHOBHOW 00pa30oBaTEIbHOM MPOTPaMMBbI
IpeJICTaBJICHbI TPEMs IPyINaMi YHHUBEpCAIbHBIX yueOHbIX neiicTBuit (Y'Y /).

Pecynamuenvie YY/[

Buvinycknux nayuumes:

CamocTrosiTeTbHO OOHAPYXUBaTh U (OPMYIMPOBATh Y4eOHYIO TPOOJIEMy, OMpPEnesTh
nenb Y/I[; coctaBnsaTh W OlEHHBATh (MHIMBUIYaJbHO WM B TPYMIE) IJIaH PEUICHUS
npo0OJieMbl (BBITIONHEHUST yU4eOHOW 3a/ladyd, MPOEKTa); MIAHUPOBATh MYTH JOCTHUKCHUS
1eseil, B TOM YHCle aJbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh HambOoisee d(hQeKTUBHBIC
CrocoObI pelieHusT yueOHBIX U MO3HABATEIBHBIX 3a]1a4; IPU HEOOXOAMMOCTH UCTIPABIISThH
OIMOKHU CaMOCTOSATEILHO (B TOM YHCIIE U KOPPEKTUPOBATH TIJIaH )

BeigBurate Bepcuu pelieHus MpoOiIeMbl, 0CO3HABaTh (M WHTEPIPETUPOBATH B CIydyae
HEOOXOJMMOCTH) KOHEUHBIM pe3ylbTaT, BBIOMPATH CPEICTBA JIOCTIDKEHUS IIeNId W3
MPEIOKEHHBIX, a TAKXKE UCKATh KX CAMOCTOSITENILHO;

COOTHOCUTH CBOM JICHCTBUS C TUTAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISTh KOHTPOIb
CBOCH JESITENTbHOCTH B TMPOIIECCE JOCTIKEHUS Pe3yNbTara, OMPENENTh CIOCOObI
JNEHCTBUI B paMKaxX MPEJIOKEHHBIX YCIOBHH M TpeOOBaHUM, KOPPEKTHPOBATH CBOH
JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOILEHCS CUTYyallUEH;

Bunets npunoxeHus: NoJydyeHHBIX MaTeMaTUYECKUX 3HAHUM B APYTrUX JUCLUHUIUIMHAX, B
OKPYKAIOIIeH J>KU3HW; MPUHUMATh PEIIEHHWE B YCJIOBHUSAX HEMOJHOW WU H30BITOYHOU
uHpOpMaINH;

Hcnonp30BaTh pa3nuyHble HCTOYHUKY MHGOPMAIUH TS peUIeHHs Y4eOHBIX TPoOIieM;
Buners pasnuuHble CTpaTeruy pelieHus 3aaad, IUJIAaHUPOBaTh U OCYILECTBISATh
JESITEIbHOCTh, HAIIPABJIICHHYIO HAa UX PEIICHHCE;

B nmanore c¢ yuuteneM COBEpIIEHCTBOBATH CAaMOCTOSITENIbHO BBIOPAHHBIE KPUTEPUU
OLICHKH.

Hoznaeamenvnvie YY/[
Buinycknux nayuumes:

CaMOCTOATEIBHO OMPEENATh LENU CBOEro OO0y4YeHHs], CTaBUTh M (OPMYIHpPOBATh IS
ceOst HOBBIE 3aJauMd B yu€Oe M TMO3HaBaTeNIbHOM AEsTeNbHOCTH, Pa3BUBAThb MOTHUBBI U
MHTEPECHI CBOEH MO3HABATEIBbHOU JIEATENBHOCTH;

[TpoBoaUTH HAaOMIOIEHNE U SKCIIEPUMEHT M0 PYKOBOJCTBOM YUHUTEJIS;

OcCylecTBISATh PACHIMPEHHBIM MOUCK HMH(QOpPMAIMM C HCIOJIb30BAaHUEM PECypCOB
6ubmuorek u MHTepHeTa, BKIIIOUas yMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHUKAX
uH(pOpMaINU, KPUTHUECKH OIEHUBATh U MHTEPIIPETUPOBATH MHPOPMAITUIO, TTOTYIAEMYIO
U3 Pa3IMYHbIX UCTOYHUKOB;

AHanM3upoBaTh, CPaBHUBATH, KJIIACCH(PHUIMPOBATH U 000011aTh (DaKThI U SIBJICHUS; 1aBaTh
oTpesieNieHus MOHATUSAM; CO3/IaBaTh M MPEOOPa3OBLIBATH MOJICTH U CXEMBI I PEUICHUS
3aJ1a4; MPUMEHATh UHIYKTUBHBIE U J€TYKTUBHBIE CIIOCOOBI pacCyKICHUH.
OcymecTBisaTh BbIOOp Haumbonee d3(PPEKTUBHBIX CHOCOOOB pelieHus 3amad B
3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBUH;

Brnagerp HaBblkamMHM TMO3HABaTENbHOW, Y4EOHO-MCCIEAOBATEIBCKOM M MPOCKTHON
JESITEIIbHOCTH, HaBBIKAMH DPa3pelIeHUs] MpoOJieM; CIOCOOHOCTh W TOTOBHOCTH K



CaMOCTOﬂTCHLHOMy HOI/ICKy METOA0B peIJ_IeHI/I}I HpaKTI/I‘ICCKI/IX 3ajad, HpI/IMCHeHI/IIO
pa3IMYHBIX METOJIOB TO3HAHHS,

PaSBI/ITB HpeIICTaBJ'IeHI/I}I 06 nacdax mu Merogax MarCcMaTUKHU KakK YHI/IBepcaJIBHOM SA3BIKE
HAyKH M TEXHUKH, CPEJCTBE MOJICITUPOBAHNS SIBJICHUH M ITPOIIECCOB;

YMGHI/IG HCIIOJIB30BATh CpeZ[CTBa I/IH(i)OpMaI_II/IOHHBIX nu KOMMYHI/IKaLII/IOHHBIX TeXHOJIOFI/Iﬁ
(MKT) B pemeHMM KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHMU3AaLlMOHHBIX 337a4 C
cobmonenneM  TpeOOBaHM  JIPrOHOMHKH, TEXHUKM  O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHns, TpPaBOBBIX W O3TUYECKUX HOPM, HOpPM HH(OpMAIMOHHON
0e30IMacHOCTH.

Kommynuxamuenwie YY/[
Buinycknux nayuumes:

CaMoCTOSITeTbHO OPTaHM30BBIBATH y4eOHOE B3aUMOJCHCTBHE B Tpymre (OmpenemsTh
ofmue 1enu, AOTrOBapHBAThCA JPyr C APYTOM W T.I.); B JHUCKYCCUHM BBIJIBUTATh
apryMEHTBl U KOHTPAPTYMEHTHI; SICHO (HOPMYITHPOBATH M apTyMEHTHUPOBAHHO WU3JIaraTh
CBOM MBICIIA; KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABAThH
OIIMOOYHOCTh CBOETO MHEHHS M KOPPEKTUPOBATH €ro; MOHHMMAs TO3HIHIO JPYroro,
paznuyaTh B €r0 peuyd: MHEHHUE (TOUYKY 3pEHUs), I0Ka3aTeIbCTBO (apPTYMEHTHI), (DaKThI
(TUIoTe3bl, aKCUOMBI, TEOPUH);

[IponykTHBHO OOIIATHCS M B3aMMOJICHCTBOBATh B IIPOIIECCE COBMECTHON JEATEIHLHOCTH,
VYHUTHIBATh TO3UIMU JPYTUX YYACTHUKOB JIEITEIBHOCTH, A(()EKTUBHO pa3pemiarh
KOH(JINKTBI,

BnaneTs ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PEIICHUI U OCYIIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yU4eOHOM M MO3HABATEILHOM IEITEILHOCTH;

Brnanenne s3pIKOBBIMH CpPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO W3JIaraTh CBOIO
TOYKY 3pEHUS, HCTIOIb30BATh aJIEKBATHBIC SI3BIKOBBIE CPECTBA.

IlnanupyeMble NpeaMeTHbIE Pe3yJbTaThl
OCBOEHUS Y4eOHOI0 NpeaMeTa

Pa3nen I. BeinyCKHUK Hay4YuTCH I1. BbIyCKHHMK IOJIy4YUT
BO3MO’KHOCTb HAYYUThCS
Hean JI1st ycrienmHoro npooJKeHNs nsa obecneuenus 603moxicHOCMU
0CBOCHMS o0pa30BaHMs MO CHEIHATLHOCTSIM, VCHEewHo020 NPOOONAHCEHUS
npeaMera CBA3aHHBIM C MPUKJIAJHBIM 00pazosanus N0 CNeYUaIbLHOCMAM,
HCII0JIb30BAaHUEM MATEMAaTHKU CBA3AHHBIM C OCYUJeCNEIeHUEM
HAYYHOU U UCCTIe008AMENbCKOU
OesamenbHOCMuU 8 obracmu
MamemMamuKy U CMENCHbIX HAYK
TpeGoBanus Kk pe3yJbTaTam
dnemenmot e (CB00OOMHO OTMIEPUPOBATH e JlocmuoiceHue pe3ynomamos
meopuu MOHSATUSAMM: KOHEYHOE pasoena I;
MHOJHCecme u MHOXECTBO, JJICMCHT MHOXXCCTBA, ®  Oonepupoeamv NOHAMuUEM
Mmamemamuue ITOJAMHOKECTBO, IEPECEUCHHUE, onpeoenenus, 0CHOBHbIMU
CKOIl 102UKU 00BETMHEHNE U PA3HOCTh suoamu onpeoenenull,
MHOXECTB, YACIOBbIE MHOKECTBA OCHOBHbIMU BUOAMU MEOPEM;
Ha KOOPJIMHATHOW MPSIMOH, ®  JIOHUMAMb CYMb KOCEEHHO20
OTPE30K, HHTEPBAJI, ookazamenbcmea,
ITOJTYHHTEPBAJI, POMEXYTOK C ® onepuposamv NOHAMUAMU
BBIKOJIOTOW TOYKOH, rpaduueckoe CUCTIHO20 U HeCUeHO20
MIPECTABICHIE MHOXKECTB HA




KOOPJMHATHOM MJIOCKOCTH;
3a/1aBaTh MHOKECTBA
MEPEUYHCIICHUEM U
XapaKTEPUCTUUECKUM CBOKCTBOM;
OMEepUPOBATH MOHSATUSIMU:
YTBEPKJICHHUE, OTPUIIAHUE
YTBEPK/ICHUS, ICTUHHBIE U
JIO’KHBIE YTBEPKJICHUS, IPUUNHA,
CJIE€ACTBUE, YACTHBIN ClTyyal
00I1Iero yTBEpKACHNUS,
KOHTpIPHUMED;

MIPOBEPSITH TPUHAIIIEKHOCTD
3JI€eMEHTa MHOXKECTBY;

HaxOJIUTh IIepEeCceYeHUE 1
00BbEeIMHEHNE MHOKECTB, B TOM
YUCJIe MPEJCTaBICHHBIX
rpau4ecKy Ha YHCIOBON MPSIMOit
Y Ha KOOPJIMHATHOM TIJIOCKOCTH;
MIPOBOJIUTH JTIOKA3aTEIbHBIC
paccyxaeHust jisl 000CHOBaHUS
HUCTUHHOCTHU YTBEPKICHUMN.

B nosceonesnoti scusznu u npu

usyueHuU opyaux npeomemos:
HCIIOJIE30BaTh YHMCIIOBEIC
MHO’KECTBA Ha KOOPJMHATHOMN
IIPSIMOM ¥ HA KOOPJAUHATHOMN
IUIOCKOCTH JIJIS OITHUCaHUS
peaNbHBIX MPOLIECCOB U SABJICHUI;
MPOBOJUTH JI0KA3aTEIIbHBIC
pPacCyKJIeHUs B CUTYyalUsIX
MOBCEIHEBHOM JKU3HHU, PU
pelIeHnu 3a1a4 U3 Jpyrux
MPEJIMETOB

MHOJICECMBA,

®  npuMeHAmMb Memoo
Mamemamuyeckol UHOYKYuu st
npoBeOeHUst PACCYHCOEHUT U
00KA3amMenbCms U npu peuenuu
3adau.

B nogceonesnoil scuznu u npu
usyuenuu opyaux npeomMemos:

®  UCNONB308AMb MEOPEMUKO-
MHOHCECMBEHHDILIL A3bIK U A3bIK
Jl02uKU OJisL ONUCAHUS PEATbHBIX
npoyeccos u AeieHull, npu
peuieHuu 3a0a4 Opy2ux yueoHvIX
npeomemos

Yucna u
evIparcenus

CB000IHO ONIEpUPOBATH
MOHSATUSAMM: HATYPAJIbHOE YUCIIO,
MHOECTBO HATYPaJIbHBIX YHCEII,
IIEJI0€ YMCII0, MHOJKECTBO IEIbIX
gucen, 0OBIKHOBEHHAs JPOOb,
JecsiTHYHast ApoOb, CMEIIAHHOE
YHUCJI0, PAIIMOHAIEHOE YHCIIO,
MHOECTBO pallMOHATIBHBIX YUCEN,
HPpAIMOHAIEHOE YHCIIO, KOPECHb
CTEIICHU N, ICHCTBUTEILHOE
YHUCJI0, MHOKECTBO
JICHCTBUTEIIBHEIX YUCE]I,
reOMeTpUYECKasi HHTePIIPETAIUS
HaTypalbHbIX, LIEJbIX,
paInMoHaIBHBIX, TEHCTBUTEIHHBIX
YHCEll;

MMOHUMATh U OOBSICHATH Pa3HUILY
MEXK1y TTO3UIIMOHHON U
HEIIO3UIIMOHHOM CHUCTeMaMu

o Jlocmuoicenue pe3yiomamos
paszoena I;

®  ¢80000HO onepuposamv
YUCTOBBIMU MHONHCECTNBAMU NPU
peutenuu 3a0a4;

®  NOHUMAMb NPUYUHBL U OCHOBHbIE
uoeu pacuupeHust YUcio6bix
MHOdHCECS,

®  g1ademv OCHOBHbIMU NOHAMUAMU
meopuu 0eUMOCmu npu
peutenuy CmanoapmHblx 3a0ay

® umemsb 6A308ble NPEOCMABIEHUS
0 MHOJICECMBe KOMNLEKCHbIX
yucen,

®  C80O0OHO BbINOIHAMD
ModHcOecmeeHHble
npeobpazosanus
MPUSOHOMEMPUUECKUX,




3aMycy YHUCeT;
MEPEBOJIUTH YUCIIA U3 OJJHOM
CUCTEMBI 3aNUCH (CUCTEMBI
CUHCIICHHUS) B IPYTYIO;
JTIOKa3bIBaTh U UCITIOJIb30BAThH
MPU3HAKHU JCIIUMOCTU CYMMBI U
MIPOU3BEICHHUS MTPH BBHIOTHEHUN
BBIYMCIICHUI U PELIEHUH 3a]1a4;
BBITIOJTHATH OKPYTJICHHE
paloOHaIbHBIX U
HPPALMOHATIBHBIX YHCE C
3aJIaHHOHM TOYHOCTBIO;
CpaBHUBATH JIEUCTBUTEIbHbBIC
qrclia pa3HBIMU CIIOCOOAMH;
yIOpSA0YUBATh YKCTIA,
3aMMcaHHbIe B BUJIE
OOBIKHOBCHHOW U JECATUIHOM
Ipo0Ou, Yncia, 3aCaHHbIe C
WCIIO0b30BAaHUEM
apu(pMeTHUYeCKOro KBaJpaTHOTO
KOpPHSI, KOpHEH creneHu Ooubie 2;
Haxoauth HOJl m HOK pa3zubiMu
croco6aMu 1 UCTIOIB30BaTh X
MIpH pEelIeHNUH 3a]1ay;

BBITIOJTHATH BBIUMCIICHUS U
npeoOpa3oBaHUs BRIPAKEHUH,
coJieprKalluX AeHCTBUTEIbHBIC
YHCIia, B TOM YHUCII€ KOPHU
HaTypaJbHbBIX CTEICHEH;
BBHITIONTHSATH CTaH/IaPTHHIE
TOXIECTBEHHBIC TTPEOOpa3OBaHUS
TPUTOHOMETPUYECKHX,
norapu)MHUIECKHUX, CTETICHHBIX,
UPpalMOHATILHBIX BhIPAKEHHH.

B nosceomnesnoti scusznu u npu

U3YYeHUU OpY2Ux npeomemos.
BBITIOJTHSATH U OOBSICHSTD
CpaBHEHHUE Pe3yIbTaTOB
BBIYMCIICHU NIPU PELICHUU
MPAKTUYECKHX 3a]a4, B TOM YHCIIe
NPUOIMKEHHBIX BBIYMCICHUH,
WCIIONB3YS pa3HbIE CIIOCOOBI
CPaBHEHUMU;

3anuchIBaTh, CPAaBHUBATH,
OKPYTJISITh YHCIIOBBIE TAHHBIE
PCAIBbHBIX BEJIMYHH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM
HU3MEpEeHHUS;

COCTaBJISITh M OLIEHUBAThH Pa3HBIMU
Croco0aMy YHCIIOBBIE BBIPAKEHUS
MIPY PEIICHUN MTPAKTUYECKHX 337124

Jl02apupmuieckux, cmeneHHvLx
BbIPANCEHULL,

e1a0emuv opmynou buHoma
Hbviomona;

NPUMEHAMb NPU PeueHUU 3a0ay
meopemy o TUHEUHOM
npeocmasnenuu HOJJ;
APUMEHAMb NPU PeueHUU 3a0ay
Kumaiickyro meopemy 06
ocmamiax,

NPUMEHAMb NPU PeueHUU 3a0ay
Manyio meopemy @epma;
YMemb 8bINOIHAMb 3ANUCHL YUCILA
8 NO3UYUOHHOU cucmeme
cuucneHus;

NPUMEHSAMb NPU PEUeHUU 3a0ay
MeopemuKo-4uciogvle QYHKYuu.
yucno u cymma oenumernetl,
@yHxyuro Dilnepa;

NPUMEHSAMb NPU PEUeHUU 3a0ay
yenuvle opoou,

NPUMEHAMb NPU PeueHUU 3a0ay
MHO20UJIeHbI C
OeticmeumenbHbIMU U YeablMU
K03 puyuenmamu;

611a0emsv NOHAMUSAMU
NPUBOOUMDBLLL U HENPUBOOUMbLUL
MHO20YIeH U NPUMEHAMb UX NPU
peuieHuu 3a0a4,

NPUMEHAMb NPU PeueHUU 3a0ay
OcnosHyto meopemy ancedpbi;
NPUMEHAMb NPU PEUeHUU 3a0ay
npocmeuiuiue QyHKyuU
KOMNJIEKCHOU NepeMeHHOU KaK
eeomempuieckue
npeobpazosanus




W 337124 U3 IpYTux y4yeOHbIX
MPEMETOB

Ypasuenus u
HepageHcmea

CB00OOAHO ONIEPUPOBATH
MOHATUSIMH: YpaBHEHHUE,
HEPaBEHCTBO, PABHOCUJIbHBIE
ypaBHEHHUSI U HEPABEHCTBA,
ypaBHEHHE, SBIISIONIEECS
CJIEJICTBUEM JIPYTOro YpaBHEHHUS,
ypaBHEHHUsI, pABHOCHJIbHBIE Ha
MHO’KECTBE, PaBHOCUJIbHbBIE
npeoOpa3oBaHUs YPaBHECHHIA,
peliaTh pa3Hble BUIbl ypaBHEHUN
Y HEPABEHCTB U UX CUCTEM, B TOM
quclie HEKOTOpbIE YpaBHEHUS 3-1
U 4-i cTenenei, TpoOHo-
panroHaIbHbIE U
UppalMOHANILHBIE;

OBJIa/IETh OCHOBHBIMH THUIIAMHU
MOKa3aTeIbHbIX,
Jorapu(MHUIECKUX,
UppaIOHAIBHBIX, CTETIEHHBIX
YpaBHEHU U HEPABEHCTB U
CTaHJApTHBIMH METOJJAMH UX
pelIeHn U MPUMEHSTh UX MU
pellIeHUH 3a/1a4;

MPUMEHSATH TeopeMy besy k
PEILICHHUIO YPaBHEHUH;
NpUMEHSTH TeopemMy Buera s
pelIeHHsI HEKOTOPhIX ypaBHEHUN
CTEIEHU BBIIIE BTOPOIA;
MIOHUMATh CMBICI TEOPEM O
PaBHOCHJIBHBIX U HEPABHOCHJIbHBIX
peoOpa30BaHUSX ypaBHEHUN U
YMETh UX JO0Ka3bIBaTh;

BJIaJIETh METOJJAMH PELICHHS
YPAaBHEHUM, HEPABEHCTB U UX
CUCTEM, YMETb BHIOMPATh METO]]
pelieHust 1 000CHOBBIBATh CBOM
BBIOOD;

MCIOJIb30BAaTh METOJI MHTEPBAJIOB
JUIsl pElIeHUs] HEPAaBEHCTB, B TOM
quciie ApoOHO-pallMOHATIBHBIX U
BKJTFOYAIOIIUX B ceOs
UppalMOHAJIbHbIE BHIPAYKEHUS;
pemaTh ajaredpanyeckue
ypaBHEHHS U HEPAaBEHCTBA U MX
CUCTEMBI C ITapaMeTpaMu
anreOpandecKuM U TpapuuecKum
METOJIaMU;

BJIQJIETh pa3HBIMU METO/IaMHU
JI0Ka3aTeIbCTBA HEPABEHCTB;

Hocmuoicenue pesynbmamos
paszoena I;

€c80000HO onpedensims mun u
8b10UpamMb Memoo peuleHus
NOKA3AMENbHbIX U
Jl02apupmutecKux ypagHeHut u
HepaseHCma, UppayUoOHaAIbHbIX
YpasHeHUll U HepaseHCms,
MPUSOHOMEMPULECKUX
VPasHeHUll U HePABeHCM8, UX
cucmem,

€80000HO pewtamsb cucmembl
JIUHEHbIX YPAGHEHUL,

pewams 0OCHOBHbLE MUNbL
VPABHEeHUll U HEPABEHCME C
napamempamu,

NPUMEHAMb NPU PEUeHUU 3a0ay
Hepasencmea Kowu —
bynarxoeckoeo, bepuynnu,
umems npedcmasienue o
HepageHcmaax mMexicoy CpeOHUMU
CcmeneHHbIMU




® peliath ypaBHEHUS B IENBIX
quclax;

® 1300pakaTh MHOXKECTBA HA
IIJIOCKOCTH, 3a/1aBa€MbIE
YpaBHEHUSIMH, HEPABEHCTBAMHU U
UX CUCTEMaMHU;

e CcBOOOIHO MCIIOJIL30BATh
TOXJIECTBEHHBIE TPE0Opa3OBaHuUs
IIpU PELICHUH YPABHEHUN U
CHUCTEM ypaBHEHUI

B nosceomnesnoti scusznu u npu
U3y4eHuu Opy2ux npeomemos:

® COCTaBJIATH U pelllaTh ypaBHEHMUS,
HEpPaBEHCTBA, UX CUCTEMBI IPU
pelIeHNH 3a]1a4 APYTUX Y4eOHBIX
IIPEIMETOB;

®  BBIIOJIHATH OLICHKY
MPaBOINOI00US PE3YIbTATOB,
MOJTy4aeMbIX IPU PELICHUU
pa3IMYHBIX YPaBHCHUH,
HEPaBEHCTB U UX CUCTEM IpU
pelIeHNH 3a]1a4 APYTUX Y4eOHBIX
IIPEIMETOB;

® COCTaBJIAThH U pELIaTh YPaBHEHUS U
HEpaBEHCTBA C IapaMeTpaMu Npu
peLIeHNH 3a1a4 APYruX y4eOHBIX
IIPEIMETOB;

® COCTaBJIATh ypaBHEHUE,
HEPAaBEHCTBO WJIM UX CUCTEMY,
OIMCBIBAIOLINE PEATIBHYIO
CUTYALUIO WIH NPUKIAJHYIO
3ajady, MTHTEpPIPETUPOBATh
IIOJIy4YE€HHBIE PE3YJIBTATHI;

® UCIMOJb30BaTh NPOrPaMMHbIE
CpeACTBa NpU PELICHUU
OTJIENIBbHBIX KJIACCOB YPABHEHUM U
HEPaBEHCTB

Dynkyuu

e Braner MOHATHAMU: 3aBUCIMOCTb
BEJIMYMH, (YHKIIHS, apTYMEHT U
3HaueHUe PyHKIHH, 00TIacTh
OTIpEICIICHUS] © MHOYKECTBO
3Ha4eHU QYHKIUH, rpaduk
3aBUCUMOCTH, TpaduK QyHKITUH,
HYIH (QYHKIIUH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA, BO3PACTaHHE
Ha YUCIIOBOM IIPOMEKYTKE,
yOBIBaHHE HA YHCIOBOM
IPOMEXYTKe, HanOoJbIIIee 1
HaMMEHbIIIee 3HaYCHNE (PYHKIIUU
Ha YUCIIOBOM IPOMEKYTKE,

Hocmuoicenue pesynvmamos
pazoena I;

61a0emsv NOHAMUEM ACUMNINOMbL
U ymems e20 NpUMeHams npu
peuieHuu 3a0a4,

NPUMEHAMb MeMOoObl peuleHus
npocmenuux
ougpepenyuanbrvix ypasHeHull
nepeozo u mMopo2o NOpsaoKo8




nepuoandeckasi pyHKIUs, TEPUO,
YyeTHas ¥ HeueTHas! PyHKIUY;
YMETb IPUMEHSTH 3TU MOHSITUS
IIPU PELICHUH 3a71ay;

® BIAJIETh MOHSATUEM CTEIICHHAs
GbyHKIHS; CTPOUTH ee Tpaduk u
YMETb IPUMEHSTh CBOMCTBA
CTENEeHHON (QYHKIIUH MTPU
pellIeHUH 3a/1a4;

® BIAJETh MOHATUIMU
nokaszaTtenbHas QyHKIHS,
HKCIOHEHTA; CTPOUTDH UX TpapuKu
U yMETh IPUMEHSTh CBONCTBA
noka3aTeNbHON (GYHKINU PU
pEIIeHNH 3a]1aY;

® BJAJETH NOHATHEM
norapupmMuueckas GyHKIUS;
CTPOUTH €€ TpauK U yMETh
IIPUMEHATH CBOWCTBA
sorapuMUIECKOr GyHKIIUU TTPU
peIlIeHUH 3a/1a4;

® BIAJETh MOHATUIMU
TPUTOHOMETPUYECKHE (PYHKIINU;
CTPOUTH UX TPaQUKH U yMETh
MPUMEHSTh CBOMCTBA
TPUTOHOMETPHUECKUX (DYHKIIUN
MIpH pEelIeHNUH 3a]1ay;

® BJAJETh MOHATHEM OOpaTHAA
(GYHKIUS; TPUMEHSTH 9TO TIOHSATHE
MIpH pEelIeHNUH 3a]1ay;

® TIPUMEHSTH [IPH PEIICHUU 3a]a4
CBOMCTBA (DYHKIMIT: YETHOCTb,
MEePUOANYHOCTD, OTPAHUUYEHHOCTD;

® TIPUMEHSATH [IPH PEIICHUU 3a]a4
npeoOpazoBanus rpadUKoB
G yHKIHH;

® BIAJETh MOHATUSIMHU YHUCIOBAS
MOCIIEZI0BATEIbHOCTb,
apudmernyeckas u
reoMeTpuyecKas mporpeccus;

® TIPUMEHSTH [IPH PEIICHUU 3a]a4
CBOMCTBA U IIPU3HAKU
apupMeTHIECKON 1
F€OMETPUYECKOHN ITPOTrPECCUM.

B nosceomnesnoti scusnu u npu
U3YYeHUU OpyeUux yueOHbIX
npeomemos:

e ompenenarTs no rpapukam u
MCIIOJIb30BATH JIJISl pEIICHUS
MPUKJIAIHBIX 3a]1a4 CBOMCTBA
peabHBIX MPOIECCOB U
3aBUCUMOCTEN (HAaMOOJIBITHE 1




HauMEHbBIINE 3HAYEHUS,
MIPOMEXKYTKH BO3PACTAHUS U
yObIBaHUS (DYHKIIHH, IIPOMEKYTKH
3HAKOMOCTOSIHCTBA, ACUMITOTHI,
TOYKH Tiepernda, mepuos 1 T.11.);
WHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOUN CUTYyaIUU;.
OIIpeNIeNIATh 0 TpaduKam
IIPOCTEUIINE XapaKTEPUCTUKH
MEePUOINYECKHUX IPOIIECCOB B
OHMOJIOTHH, SKOHOMHKE, MYy3bIKE,
paaroCBs3H U Jp. (aMILIUTY/A,
MepUOJ U T.11.)

Inemenmot
mMamemamuue
CK020
ananusa

BiiazgeTs moHsTHEM OECKOHEYHO
yOBIBarOIas TeOMETPHUYCCKAs
porpeccuss ¥ yMeTh IPUMEHSTh
€ro MPH PEIICHUH 3a/1ad;
MPUMEHSTH [T PELICHUS 3a1a4
TEOPHIO MPEJICIIOB;

BJIAZIETH TOHATUAMH OECKOHEYHO
OouIbIINe U OECKOHEYHO MaJbIe
YHUCJIOBBIE TTOCIIEOBATEILHOCTH 1
YMETh CpaBHUBATh OECKOHEYHO
OoubIINe U OECKOHEYHO MaJbIe
[TOCJIEI0OBATEILHOCTH;

BJIAZACTh IOHATUAMMU: ITPOU3BOAHAA

(GyHKIIUU B TOUYKE, TPOU3BOIHAS
GyHKIUY;

BBIYUCIISTH MPON3BOAHbBIE
AJIEMEHTAPHBIX PYHKIMHA U UX
KOMOHMHAIIHIA;

uccaeaoBaTh GyHKIIUA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;
CTPOUTH TPAPUKHU U PUMEHSTH K
PENICHHUIO 332/1a4, B TOM YHUCTIE C
rapameTpoM;

BIIQ/ICTh MOHATHEM KacaTelbHas K
rpaduKy QYHKIMH U YMETh
MPUMEHSITH €T0 MIPH PEIICHUN
3anad;

BJIQ/IETh MOHATUSIMU
nepBooOpasHasi GyHKITHS,
ONPEACIICHHBIN UHTETPa;
MpUMEHSITh TeopeMy HbroToHa—
JleitOHMIIa U ee cTeNCTBUS JUIs
pelIeHus 3aaad.

B nosceonesnoii srcuznu u npu

usyueHuu opyaux yueOHulx
npeomMemos.

Hocmuoicenue pesynvmamos
pazoena I;

€80000H0 61a0€eMmb
CMAaHOapmHuIM annapamom
MAMemMamuyecKoeo aHau3a ous
BbIUUCTICHUS NPOUZBOOHBIX
@dyHKYUU 0OHOU NepemMeHHOU,;
C80000HO NPUMEHAMb ANNapam
MAMemMamuyecKoeo aHau3a ous
uccnedo8anus PyHKyul u
nocmpoenus 2paghuxos, 8 mom
yucie uccne0o8anus Ha
8bINYKIOCb,

onepuposamv NoHsmuem
nepeooopasHoll YyHKyuu 0
peuieHus 3a0ay;

061a0emb 0CHOBHBIMU
ceedeHusAMU 00 unmezpane
Hviomona—Jletionuya u eco
npoCmeuuux nPUMeHeHUAX,
onepuposamv 6 CmMaHOapPMHbIX
CUMYayusx nPpou3800HbIMU
BbICULUX NOPAOKOB,

YMemb npUMeHsAmb NPU peuleHuu
3a0au c80UCMBA HENPEPbIBHLIX
GdyHryui;

YMemb NpUMeHsAmb NPU peuteHuu
3a0au meopemsl Betiepwumpacca;,
yMemb 8bINOIHAMY
NPUOIUINICEHHBIE BbIYUCTIEHUS
(MemoOobl peuieHust ypaeHeHUil,
8bIUUCTIEHUS ONPEOENEeHHO20
unmezpana),

YyMemb NPUMEHAMb NPULOHCEHUE
NPOU3BOOHOU U ONPEOeeHHO20
uHmezpana K peweHuo 3a0ay
ecmeCcmeo3HaAHUsA;




pelIaTh MPUKIaIHbIC 3a1a9H U3
ounosoruu, (PU3NKM, XUMHUH,
SKOHOMHKH U JPYTUX TPEIMETOB,
CBSI3aHHBIC C HCCICAOBAaHUEM
XapaKTePUCTHK MPOIECCOB;
UHTEPIPETHPOBATH MOJTYICHHBIC
PE3YJIbTATHI

611a0emsb NOHAMUSIMU 8MOPAs
NPOU3B00HASL, BLINYKIOCHDb
epagura gpyukyuu u ymems
uccnedosamsv QYHKYUo Ha
8bLINYKIOCHD

Cmamucmuk
a u meopus
eepoamuocme
i, 102UKa u
KOMOuHamop
uKa

OnepupoBath OCHOBHBIMU
OIMCaTEeITHLHBIMU
XapaKTEePUCTHKAMH YHCIOBOTO
Habopa, MOHATHEM IeHepabHas

COBOKYITHOCTb U BbIOOPKOH U3 Hee;

OIIEpUPOBATh NOHATHUSMHU: YaCTOTa
Y BEPOSITHOCTb COOBITHUS, CyMMa U
MPOU3BEICHUE BEPOSITHOCTEN,
BBIUUCIIATH BEPOSITHOCTU COOBITHI
Ha OCHOBE MOJICUEeTa YHcia
HCXO/IOB;

BJIaJI€Th OCHOBHBIMU IOHATHAMMU
KOMOWHATOPUKH U YMETh UX
IPUMEHSATH NIPU PELLICHUHN 3aJ1ay;
UMETD MPECTaBICHHE 00 OCHOBAX
TEOPHUU BEPOSATHOCTEH;

UMETb MIPEJICTABICHHE O
JUCKPETHBIX U HETIPEPBIBHBIX
CIIy4ailHBIX BEIMYUHAX U
pacrpeiesieHusxX, o
HE3aBUCHUMOCTH CITy4aifHBIX
BEJIMYMH;

UMETh IPEJICTaBICHUE O
MaTeMaTHYeCKOM OXKUIaHUU U
JMCTIEPCUN CITyYaiHbIX BEIUYMH;
UMETh IPEJICTaBICHUE O
COBMECTHBIX paclpeeeHusIX
CIIyYalHBIX BEJIUYUH;

MOHUMATh CYTh 3aKOHA OOJBIINX
qrcen U BBIOOPOYHOTO METO/1a
W3MEpPEHHS BEPOSTHOCTEH;

UMETh IPEJICTaBICHUE O
HOPMaJIbHOM paclpeaeIeHUH U
IpUMEpax HOPMaJIbHO
pacripesielIeHHbIX CITy4aiHbIX
BEJIMYMH;

HUMETh IPEJICTaBIECHUE O
KOppEeJsLUH CIy4alHbIX BEJIMYMH.

B nosceomnesnoti scusznu u npu

U3YYEHUU OpY2Ux npeomemos.
BBIYUCIIATH UKW OLICHUBATH
BEPOSITHOCTH COOBITHI B
pEabHOM JKU3HH;

Hocmuoicenue pesynbmamos
paszoena I;

umems npedcmasienue o
YEeHmMPabHOU NPeodeibHOl
meopeme;

umems npedcmasienue o
8b100pOYHOM KOIPPuyuernme
Koppenayuu u 1uHeuHou
pezpeccuu;

umems npeocmasienue o
CMAmMuUCmMuyecKux sunomesax u
npoeepke cmamucmuyecKkoll
2Unomeswl, 0 CMamucmuKe
Kpumepusi u ee ypogHe
BHAYUMOCTU,

umems npeocmasienue o Cea3u
IMAUPUYECKUX U MEOPEeMUYeCcKUX
pacnpedeneHull;

umems npedcmasienue o
KOOUPOBAHUU, OBOUYHOU 3ANUCH,
080UUHOM Oepese;

671a0emsb OCHOBHbIMU NOHAMUAMU
meopuu 2paghos (epag, sepuiuna,
pebpo, cmenensb gepuuUbl, NYMb
6 epagpe) u ymemov npUMeHAMb UX
npu pewienuu 3a0a4;

umems npedcmasienue o
0epesvsx U ymems NpuUMeHsams
npu pewienuu 3a0a4;

61a0emsv NOHAMUEM CEA3HOCMb U
yMemb npUMeHAmb KOMHOHEHMbl
CBA3ZHOCIU NPU PeUleHUU 3a0ay,
yMemb 0Cyuwecmsisims nymu no
pebpam, 00x00b1 pebep u sepuium
epaga;

umems npeocmasieHue 0o
IUNEPOBOM U 2AMUTLIMOHOBOM
nymu, umems npeocmasieHue o
MPYOHOCMU 3A0A4U HAXOHCOCHUS.
2aMUNLMOHO8A NYMU,

611a0ems NOHAMUAMU KOHEYHble U
cuemuble MHOJCECMEA U yMenb
UX NPUMEHAMb NPU PeleHUU
3a0ay;




BBIOMPATH METOJIBI TTOIXOISIIETO
MpPEACTABICHHS U 00pabOTKHI
JaHHBIX

YMemb NPUMEHAMb Memoo
mMamemamuyeckou UHOYKYUU,
yMemsb NPUMEHAMb NPUHYUN
Hupuxne npu pewenuu 3a0aq

Texcmoeuvie
3a0auu

Pemats pa3nbie 3aqaumn
MOBBIIIEHHON TPYAHOCTH;
aHaJTM3UPOBATh YCIOBHE 3aauH,
BBEIOMpATH ONTUMAIBHBIN METO/
pelIeHus 3a/1a4u, paccMaTpuBas
pa3IMYHbBIE METO/IBI;

CTPOUTH MOJIEJIb PEILICHUs 3aJauH,
MIPOBOUTH JTIOKA3AaTEIHHBIE
paccyXAeHHsI IPU PEeLUICHUH
3aJauu;

pemiarh 3a1a4u, TpeOyromme
nepedopa BapHaHTOB, IPOBEPKHU
YCIIOBUH, BEIOOpA ONITUMATBHOTO
pe3ynbTara;

aHAIM3UPOBATH U
WHTEPIPETHPOBATH MOTYyICHHBIE
pelIeHNs B KOHTEKCTE YCIOBHS
3aJla4yu, BEIOMPATh PEIICHHSI, HE
MIPOTUBOpEYAIINE KOHTEKCTY;
MEPEBOTUTH MPU PEIICHUH 3a/1a9U
MH(pOPMAIINIO U3 OTHON (POPMBI
3aMMCcHU B APYTyI0, UCTIONb3YsI IPU
HEO0OXOJIMMOCTH CXEMBbI, TAOJIHIIHI,
rpaduKu, TUarpaMmel.

B nosceonesnoti scusznu u npu

U3YYeHUU OpY2Ux npeomemos.
peliaTh MpakTH4YeCKHe 3a/1auu U
3aJlauM U3 IPYruX MpeIMETOB

Hocmuoicenue pesynvmamos
pazoena |

T'eomempus

Bnaners reomerpuueckumu
MOHATHSIMY TIPU PEIICHUH 3a/1a4 U
MIPOBEJICHUU MaTeMaTHYECKUX
pacCyXIEHHUI;

CaMOCTOSITENIbHO (POPMYITUPOBATH
OTIpeIeTICHUS] TEOMETPUIECKIX
¢buryp, BELABUTaTh TUIIOTE3bI O
HOBBIX CBOMCTBAX W MPU3HAKAX
T€OMETpUUYECKUX (PUTYp U
00OCHOBBIBATH HIIH ONPOBEPTaTh
X, 0000IIaTh WU
KOHKPETHU3UPOBATh PEe3yabTaThl HA
HOBBIX KJlaccax (puryp, IpoBOAUTH
B HECJIOXKHBIX CITydasx
Kknaccudukanuto Guryp mo
Pa3IMYHBIM OCHOBAHUSM;
UCCIIeIOBATh YEPTEKH, BKITIOYAST
KOMOWHamu GUryp, U3BJIEKATh,

Hmems npeocmasnenue 0o
AKCUOMAMUYECKOM Memooe,
e11ademsv NOHAMuUEeM
eeomempuieckue Mecma moyex 6
NPOCMpPaHcmee u ymensn
NPUMEHAMb UX OJiSL PEUUeHUs]
3a0ay;

yMemb npuUMeHaAmb OJisl peueHus.
3a0au c80UCMBa NIOCKUX U
08Y2PAHHBIX V208,
MpexzpanHo2o yaia, meopemol
KOCUHYCO8 U CUHYCOB OJIsL
MpexzpanHo2o yaa,

e1ademsv NOHAMUEM
NepneHOUKyIApHOe CeueHue
APU3MbL U YMEMb NPUMEHAMb €20
npu pewienuu 3a0a4;

umems npedcmasienue o




MHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMAIIHIO,
NPEICTaBICHHYIO HA YepTekKax;
penrars 3a/1a4u reOMEeTPHYECKOTO
COZIep’KaHHUsI, B TOM YHUCIIC B
CHUTYaIHsIX, KOTJa alrOPUTM
peLICHUS HEe CIeIyeT SIBHO U3
YCJIOBUSI, BBITTOIHSTH
HEOOXOJUMBIC JIJIsl PELICHUS
3a7a4M JOTIOTHUTEIbHBIE
MOCTPOCHHUSI, UCCIIEIOBATh
BO3MOXKHOCTh IPUMEHEHUS TEOPEM
1 GOpMYII JUIs peLIeHus 3a71ay;
yMeTh GOpMyIHUpOBaTh U
JOKa3bIBaTh TEOMETPUIECKUE
YTBEPIKICHUS,

BJIAJICTh TIOHSTUAMHU
CTEpPEOMETPHUH: TTPHU3Ma,
napaJuiesenure]], TupamMmuia,
TeTpasap;

UMETD MPEJICTaBICHHS 00
aKCHOMaX CTEPEOMETPUU H
CIIE/ICTBHUAX U3 HUX U YMETh
NPUMEHSATH UX MIPU PEIICHHH
3ajay;

YMETh CTPOUTH CEUCHHSI
MHOTOTPaHHHUKOB C
UCTIOJIb30BAHUEM PA3THYHBIX
METOJIOB, B TOM YHCJIC H METO/Ia
CIIENIOB;

UMETh MPEJICTABICHUE O
CKPEIINBAIOIIUXCS MPSIMBIX B
IPOCTPAHCTBE M YMETh HAXOIUTh
YroJl ¥ paCCTOSIHUE MEXKy HUMHU;
HNPUMEHSATH TEOPEMBI O
napauIeIbHOCTH MPSIMBIX U
IUTOCKOCTEH B IIPOCTPAHCTBE TIPH
pCLICHUY 3a/1ay;

YMETh ITPUMEHSTh MapauIeIbHOe
POEKTHPOBAHUE JUIS
n3o00pakeHus Guryp;

YMETh IPUMEHSATh
NEePHEeHIUKYIISIPHOCTH MTPSIMOH U
TUTOCKOCTH TIPH PELICHUH 33]1a4;
BJIAJICTh TIOHSATUAMHU
OPTOTOHAIBHOE IPOEKTHPOBAHHE,
HAKJIOHHBIC M UX TIPOCKIIUH, YMETh
PUMEHSATH TEOPEMY O TpeX
NEePICHUKYISIPAX MPH PEIICHHH
3ajay;

BJIAJICTh MIOHSTUSIMH PACCTOSIHUE
MEKIY urypamu B npocTpaHCTBE,

080UCMBEHHOCIU NPABUTLHBIX
MHO202PAHHUKOS,

611a0emsv NOHAMUSAMU
YeHmpaibHoe U NApaLielbHOe
NPOEKmMuUpoBanue U NPUMEeHAMb
UX npU NOCMPOEHUU CedeHUll
MHO202PAHHUKOB MEMOOOM
npoeKyull;

umems npedcmasienue o
pazeepmie MHO202PAHHUKA U
Kpamuaiiuiem nymu Ha
HOBEPXHOCU MHO20CPAHHUKA,
umems npedcmasienue o
KOHUYECKUX Ce4eHUsIX,

umems npedcmasienue o
Kacarowuxcs cghepax u
KOMOUHayuy mei paujenus u
YyMemb npUMeHAMb Ux npu
peuieHuu 3a0a4,

NPUMEHAMb NPU PeueHuU 3a0ay
Gopmyny paccmosiHus om mouKu
00 NJIOCKOCMU,

81a0ems pasHbLMU CHOCObamu
3a0aHus NPAMOU YPAGHEHUAMU U
YMemb npUMeHsAmb NPU peuleHuu
3a0au;

NPUMEHAMb NPU PEUeHUU 3a0ay
u dokasamenbcmee meopem
BEKMOPHBLL MEMOO U MEMOO
KOOpOUHAam;

umems npeocmasieHue 0o
axkcuomax oovema, npUMeHsms
Gopmynst 00vemos
NPAMOY2O0IbHOZO
napanienrenuneod, npusmsl u
nUpPaAmMuobvl, mempas’opa npu
peutenuu 3a0a4;

NPUMEHAMb meopembl 00
OMHOULEHUSX 0ObEMOB NpU
peutenuu 3a0a4;

NPUMEHAMb UHmMe2pai s
8bIUUCTIEHUS 00bEMO8 U
nogepxHocmetl mei 8paujeHus,
BbIUUCTIEHUS NIOWAOU
cghepuueckozo nosica u 06vema
wapogozo cuos;

umems npedcmasienue o
OBUIICEHUSAX 8 NPOCMPAHCMEE:
napaieibHoM nepeHoce,
CUMMEMPUU OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOU
CUMMempuU, N0OBOPoOme




OOIIMi TepHeHAUKYISP IBYX
CKPEIIHUBAIOIINXCS TPSIMBIX U
YMETb IPUMEHSTH UX MPH
pellIeHIH 3a/1a4;

BJIQ/IETh MOHSATHEM YTOJI MEXKAY
MPSIMOM U TUIOCKOCTBIO M YMETh
MPUMEHSITh €T0 MIPH PEIICHUN
3azady;

BIIQ/ICTh MOHSATHSIMU JIBYTPaHHBIN
YroJl, YTOJI MEX/y TUIOCKOCTSIMH,
MePIEeHIUKYISIPHBIE TIIOCKOCTH U
YMETh MPUMEHSTh UX MIPH
pEIIeHNH 3a]1aY;

BIIQ/ICTh MOHATHIMH IIPU3MA,
napaiesienune ] ¥ IpuMeHsTh
CBONCTBA MapasuiesienuIeia npu
pellIeHIH 3a]1a4;

BJIA/IETh MOHITHEM
MPSIMOYTOJIbHBIN Tapaslieenure]t
Y IPUMEHSATH €ro IPU PEeIIeHUN
3azady;

BIIQ/ICTh MOHATHIMH MUPAMUJIA,
BU/JIBI TUPAMHU/I, DIEMEHTHI
MPaBWJIbHON NMHpaMUAbl U YMETh
MPUMEHSITH UX TPU PEIICHUN
3azady;

UMETD MPEJICTABICHUE O TEOpEME
DOlinepa, NpaBUIbHBIX
MHOTOTpaHHUKAX;

BJIaJICTh MOHATHUEM ILUIOLIA U
MOBEPXHOCTEW MHOTOTPAaHHUKOB U
YMETh MPUMEHSTH €T0 TPH
pEIIeHNH 3a]1aY;

BIIQ/ICTh TOHITHSIMH TeJa
BpaueHus (IUIUHAP, KOHYC, [ap
u chepa), X CEYCHUS U YMETh
MPUMEHSITH UX TPU PEIICHUU
3azady;

BIIQ/ICTh MOHATHIMH KacaTelbHbIC
MPsIMBIC U TUIOCKOCTH U YMETh
MPUMEHSITH U3 NPU PEUICHUN
3ajay;

UMETh MPEJCTABICHUS O
BIIMCAaHHBIX U OMUCAaHHBIX cepax
U yMETh IPUMEHSTDH UX MPU
pElIeHUH 3a/1ay;

BIIQJICTh MOHATHIMHI 00bEM,
00bEMbI MHOTOTPAaHHUKOB, TeIl
BpallleHUs U TPUMEHATDh UX MPU
peIlIeHUH 3a/1a4;

MMETh NPEJICTABICHUE O pa3BepTKe

OMHOCUMENbHO NPAMOL,
BUHMOBOLL CUMMEMPUL, YMemb
NPUMEHSAMb UX NPU PeeHUU
3a0au;

umems npedcmasienue o
NA0WAOU OPMOLOHANLHOU
npoexyuu,

umems npedcmasienue o
MpexepaHHOM U MHO202PAHHOM
yene u npuUMeHams c8oUCmaa
NIOCKUX Y2Nl08 MHO20CPAHHO20
Yyena npu pewienuy 3a0ad;
umemsv nPeocmasieHus o
npeobpazosanuu nooooUs,
2oMomemuuy u ymems
NPUMEHSAMb UX NPU PeleHUuU
3a0au;

YMemb peuams 3a0ayu Ha
NIOCKOCMU MEMooamu
cmepeomempuu,

YMemb npUMeHsIms Qopmyiibl
00beM06 npu peueHuy 3a0ay




IWIMH]IPA U KOHYCa, TUIONIaIn
MOBEPXHOCTU LUJIMHPA U KOHYCA,
YMETb IPUMEHSTH UX MPH
pelIeHuy 3a/1ay;

® UMETh IIPEJICTaBICHHE O IIOMIATN
cdepbl 1 yMETh IPUMEHSTH €TI0
MIpU PEILICHUHU 3a/1a4;

® yMeTh pelIaTh 3a/1a4u Ha
KOMOMHAIIMX MHOTOI'PaHHUKOB U
TeJ BpallleHHUS;

® UMETh IIPeJICTaBICHHE O MOJ00UHU
B [IPOCTPAHCTBE U YMETh PelIaTh
3a/la4¥l Ha OTHOIICHHE 0OBEMOB H
TJIOIIaeH TOBEPXHOCTEN
oI00HBIX uryp.

B nosceonesnoti scusznu u npu
U3YYeHUU OpyeUux npeomemos.

® COCTaBIIAThH C UCTIOJIb30BAaHUEM
CBOMCTB reOMETpUUECKHUX (QUTYp
MaTeMaTU4eCKUE MOJIETH JJIs
pelIeHus 3a/1a4 MPaKTUYECKOro
XapakTepa ¥ 3a7a4 U3 CMEXHBIX
JTUCIUIUINH, UCCIIEA0BATh
MOJIy4YEHHBIE MOJIETH U
MHTEPIPETUPOBATH PE3YNbTAT

Bexmopul u e Branerb NOHATUSMU BEKTOPHI U UX | ® Jlocmudicenue pe3yibmamos
KoopOunamol KOOPJMHATBHI, paszoena I;
6 ® YMETb BBINOJHATh ONEPALMH HAJT ®  Haxooumv 00vem
npocmpancme BEKTOpaMH; napanienenuneoa u mempasopa,
€ ®  HCIIOJIb30BATh CKAJISIPHOE 3a0aHHBIX KOOPOUHAMAMU CEOUX
MIPOU3BEICHUE BEKTOPOB MPU BEpULUH,
pelIeHuy 3a/1ay; ® 3a0aeamb NPAMYIO 8
® [PUMEHATh YPABHEHHE INIOCKOCTH, npocmpancmee;
(bopMyIly pacCTOSHUS MEXKIY ®  HAXOOUMb paccmosHue om
TOYKaMH, YpaBHEHUE CHEpPHI pU MOYKU 00 NIOCKOCMU 8 CUcCmeme
pelIeHnu 3a1ay; KOOpOuHam;
® [PUMEHSTH BEKTOPHI U METOJ] ®  HAxXoO0Uumv paccmosHue mexcoy
KOOPJAMHAT B MPOCTPAHCTBE MPHU CKPeWUBarOWUMUCS NPAMBIMU,
peuieHnu 3a1a4 3a0aHHbIMU 8 cucmeme
KOOpOUHAam
Hcmopusa e lMeTh mpeaCTaBICHNE O BKIAE Hocmuoicenue pezynomamos paszoena
Mamemamuku BBIIAIOIINXCSl MATEMAaTUKOB B I
pa3BUTHE HAYKU;
® [IOHMMAaTh POJIb MATEMATUKH B
pasButum Poccun
Memoowt e lcnonb30BaTh OCHOBHBIE METO/IbI e JlocmuoiceHue pe3ynomamos
Mamemamuku JI0Ka3aTeNbCTBa, IPOBOJIUTH pasoena I;

JOKa3aTCJIbCTBO U BBIIIOJIHATH
OITPOBEPIKECHUE;

¢ [PUMCHATH OCHOBHBIC MCTO/IbI
pEIICHUST MATEMAaTHUCCKHX 3a/1ay;

®  NpUMeHAMb MamemMamuiecKkue
3HAHUS K UCCTe008AHUIO
OKpyJHcaloujeco mupa
(modenuposanue husuyecKux




® Ha OCHOBE MaTeMaTUYECKHX npoyeccos, 3a0ayu SKOHOMUKU)
3aKOHOMEPHOCTEN B IPUPO/IE
XapaKTepU30BaTh KPacoTy U
COBEPIIIEHCTBO OKPY>KAIOLIErO
MHpa U IPOU3BEICHUN UCKYCCTBA,

® [IPUMEHATH MPOCTEHIINE
MpOrpaMMHBIE CPEICTBA U
AJNEKTPOHHO-KOMMYHHUKAITUOHHBIE
CHUCTEMBI MPH PEIICHUHN
MaTeMaTHYCCKHX 3a/ad;

® T0JIb30BaTHCA MPUKIIATHBIMU
MporpaMMaMH U MporpaMMaMu
CHMBOJIbHEIX BBIYMCIICHUN JIJIS
HCCIEAOBAHNS MaTEMaTHISCKUX
00BEKTOB

Conep:xkaHue Kypca MAaTEMaTHKH

[Ipenmer «MaTteMaTuka» sIBISE€TCS MHTETPUPOBAHHBIM, cocTosiiuM B 10 u 11 knaccax u3
JIBYX pa3lienioB: «Anrebpa u Hayalla MAaTEeMaTHYECKOTO aHAIN3ay, «BeposITHOCTh U CTaTHCTHKA,
JIOTHKa, TeopHs rpadgoB U KoMOMHAaTOpUKay U «I'eoMeTpusi».
Auare0pa u HayaJIa aHAJIN3a
[ToBTrOpenue. Pemenue 3aga4 ¢ MCMONB30BAHUEM CBOMCTB YHCENI U CUCTEM CUUCIIEHUS,
JIETMMOCTH, JO0JIEW W 4YacTeW, IPOLIEHTOB, MOAYJEN 4Yncell. Pemenne 3a1ad ¢ UCIOIb30BaHUEM
CBOMCTB CTemeHeH H KOpHEH, MHOTOYJIEHOB, MPeoOpa3OBaHUl MHOTOUYICHOB U JAPOOHO-
palMOHAIBHBIX BBIpAXKECHUH. Perenne 3a1a4 ¢ UCIOab30BaHUEM I'payCHOM Mepsl yriia. Monynb
YHClla U ero CBOMcTBa. Pelienne 3a1a4y Ha JBUKEHHE U COBMECTHYIO pabOTy, CMECH U CIUIaBHI C
MOMOIIIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIIMOHATFHBIX YPaBHEHHH U UX cucTeM. PemieHue
3a/lad C TOMOIIBIO YHUCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHON IEPEMEHHOH, C
NPUMEHEHHEM W300paKeHHsI YHUCIIOBBIX MPOMEXKYTKOB. PelieHne 3amad ¢ HCHOIB30BaHUEM
quCIOBBIX (YyHKIHMH W uX rpadukoB. Mcnomp3oBaHue CBOWCTB M TpadUKOB JIMHEHHBIX M

KBaJPaTUYHBIX (YHKIIUA, OOpPaTHOM MPOMOPIHUOHATLHOCTH U (QYHKIIUU y=\/;. I'padpuaeckoe

pelieHne ypaBHEHUM M HepaBeHCTB. lVcmonb3oBaHWE oOmepanuii Haj MHOXECTBAMU U
BBICKa3bIBaHUSIMU. VICmo/ib30BaHME HEPABEHCTB UM CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHCIIOBBIX MPOMEXKYTKOB, UX 00beIMHEHUI U nepeceueHuid. [IpruMenenne npu pemeHun 3aaad
CBOWCTB apH(PMETHUECKOl M TEeOMETPHUUYECKOW MPOrPecCHH, CYMMHPOBAaHUS OECKOHEUHOM
CXOASIIEHCS T€OMETPUUECKOMN MTPOTPECCUH.

MHuoxecTBa (YHCIOBBIC, TeoMeTpHUecKux (uryp). XapaKTepucTHUYECKOe CBOKHCTBO,
9JIEMEHT MHOXKECTBa, IIyCTO€, KOHEYHOe, OecKoHeuHoe MHOxkecTBO. (CrnocoObl 3aaHus
MHOkecTB [logmuoxkecTBO. OTHOIIIEHUS TPUHAATIEKHOCTH, BKIIIOUEHHUSI, paBeHCTBa. Onepanuu
Hajy MHOkecTBaMu. Kpyrm Oiinmepa. Koneunsle u OECKOHEYHBIC, CUYETHBIE M HECUYECTHBIC
MHOKECTBA.

HctuHHble M JIOKHBIE BBICKA3bIBAHUS, OINEpAllMM HaJ BbICKa3bIBAaHUSIMU. AneeOpa
evickasvlganui. CBs3b BBICKA3bIBaHUM € MHOXecTBaMU. KBaHTOpBI CyIIECTBOBAHHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OcHosHble no2uueckue npasund. PelleHHe JOrMYecKUX 3anad C

WCIIOJIb30BAaHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UYECKUX NPABUL.
YMmozakmoueHus. OOOCHOBaHHMSI ¥ JOKa3aTeNbCTBO B MareMatuke. TeopeMbl. Bumbl
MaTeMaTUYeCKUX YyTBEpKIEHUH. Buodsl Odokazamenvcms. Mamemamuueckas UHOYKYUA.
Ymeeporcoenus: obpamnoe OanHomy, HPOMUBONONIONCHOE, OOPAMHOE NPOMUBONONOHCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOIUMBIE U IOCTATOYHbBIE YCIOBHS.




Ocnosnas meopema apugpmemuxu. Ocmamku u cpasuenus. Aneopumm Eexnuoa.
Kumaiickasa meopema 06 ocmamxax. Manas meopema Depma. q-uunvle cucmembvl CUUCTEHUS.
Dynxyus Diinepa, yucio u cymma oeaumeneti HamypaibHO20 YUCdA.

Pagmannass mMepa yriia, TPUTOHOMETPUYECKas OKPYKHOCTh. TpHUTOHOMETpUYECKHE
GbyHKIIUM yucen U yriaoB. GopMyIbl MPUBEACHUS, CIIOKECHUS TPUTOHOMETPUUYECKUX (DYHKIIHIA,
(GopMyibl ABOWHOTO W TIOJOBUHHOTO apryMmeHTa. l[IpeoOpa3oBaHWe CyMMBI, Pa3HOCTH B
IPOM3BEACHUE TPUTOHOMETPHUECKUX (DYHKIIMIA, 1 HA0OOPOT.

Hynu ¢yHKIMHA, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hawmbombiiee u
HanMeHblIee 3HayeHne Gynkuuu. [lepuonnyeckue QyHKINM 1 HAUMEHBIIUH Tiepuo. YeTHble u

HeueTHble (QYHKUMH. DYHKyuu «OpobHas 4acme ducia» yz{x} U «yenas yacmv yucIay»

y=[x].
TpuronomeTpuueckre (QYHKIUH YHCIOBOIO apryMeHTa ) =CcOsXx, y=sinx, y=tgx,
y = ctg x . CBoiicTBa ¥ Tpa)UKN TPUTOHOMETPUUIECKUX (DYHKITHH.

OOpaTtHble TpUTOHOMETpUYECKHE (QYHKIIMH, HX TIJIaBHbIE 3HAYEHUS, CBOMCTBA M TpaduKu.
Tpuronomerpudeckue ypaBHeHusA. OIHOpPOJHBIE TPUTOHOMETPUUECKHE ypaBHEHHUs. PemieHue
MPOCTEHIINX TPUTOHOMETPUUECKHX HepaBeHCTB. lIpocTeiiine cucTeMbl TPUTOHOMETPHUUECKHUX
YpaBHEHUM.

CreneHb C JCHUCTBUTENBHBIM IIOKa3aTesleM, CBOMCTBa creneHu. [lpocreiimume
MOKa3aTelbHbIC YpaBHEHUS M HepaBeHCTBa. [lokazarenpHas QyHKIHS U €€ CBOWCTBA U TpaduK.
Yucno € u pyHKuus y =e*.

Jlorapudm, cBoiictBa sorapudma. JlecATHUHBIA W  HATypaJbHBIA  JOTapudM.
[IpeoOpazoBanne  yorapupmMudeckux  BblpakeHuil. Jlorapudmudeckne  ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckast QyHKIMS U ee CBOICTBA U rpaduk.

Crenennas GyHKIHS B €€ CBOMCTBA U rpaduk. pparmoHaibHbIe ypaBHEHHUS.
[lepBuyHBIE TpEACTaBICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCEIN. Jleucmeus ¢ KOMNJIeKCHbIMU
yucnamu. Komnnexcro conpsiscennvie yucaa. Mooyne u apeymenm uucaa. Tpueonomempuueckas
@opma komnnexcrnoeo yucia. Pewenue ypagnenuti 6 KOMNIEKCHbIX YUCTAX.

Merton wHTEpBAIOB JJIS pemieHus HepaBeHCTB. [IpeoOpazoBanus rpadukoB (QyHKITHI:
C/IBUT, YMHOXCHHE Ha YHUCIIO, OTPakeHHE OTHOCHTEIHHO KOOPAMHATHBIX oceil. I'paduyeckue
METO/Ibl PeIlieHUs] ypaBHEHUN U HepaBeHCTB. PelieHne ypaBHEHHUI W HEPABEHCTB, COJEPKaIINX
NEPEMEHHYIO 1101 3HAKOM MOYJIS.

CucreMbl MOKa3aTeNbHbIX, JOrapu(MUUECKUX U UppPAllMOHATIbHBIX ypaBHEeHUN. CHCTEeMBbI
MOKAa3aTeIbHBIX, JOTapU(PMHUUECKUX ¥ UPPAIMOHAILHBIX HEPABEHCTB.

B3anmuo o6patubie pyHkIuu. ['padukn B3auMHO 00paTHBIX (YHKITHA.

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IIapaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasuenuu cmeneHu eviuie 2 CHeyuanrbHulX
6uoos. Teopema Buema, meopema be3y. IIpusooumvle u Henpugooumvie MHo2ounenvl. OcHonas
meopema  aneeopvl. Cummempuueckue MHO20YNeHbl. Llenouucnennvle u  yeno3HayHvle
MHO20Y/IeHbL.

Jluogpanmoswel ypasnenus. Llennvie Opoou. Teopema @epma o cymme K6adpamos.

Cymmbl u psodbl, MeMoObl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembi 0 npubnUICEHUU OCUCMBUMENbHBIX YUCET PAYUOHATbHIMU.
MHnoorcecmsa na KOOPOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tonatue npenena ¢yHKuMU B Touke. [lonamue npedena ¢yukyuu 6 6ECKOHeuHOCmU.
Acumnmomor epagpuxa @ynxyuu. CpasHeHnue 0OECKOHEUHO MANbIX U OECKOHEYHO OONbULUX.
HenpepoiBHOCTS (hyHKIIMU. Cooticmea Henpepwinvix hynrkyuil. Teopema Betiepuwmpacca.

Huddepennmpyemocts ¢yakuuu. IlponsBomnas dyakuum B Touke. KacarempHas K
rpadpuky QyHkuuu. l'eomerpudeckuii U (u3MUecKHii CMBICT TPOU3BOIHOU. [Ipumenenue



npouszsoonou 6  ¢uzuke.  IlpousBogHble  dneMeHTapHbIX  ¢yHkumid.  IlpaBuna
nuddepeHITpoBaHHUS.

Bropas mpousBogHas, ee reoMeTpuuyecKuid U (GU3UUECKU CMbICT. TOUKHM SKCTpeMyMa
(MakcuMyMa U MHMHUMYyMa). MccienoBaHue sneMeHTapHBIX (YHKIMH Ha TOYKU 3KCTPEMyMa,
HauOoJpIllee ¥ HaWMEHbIEe 3HAYEHUE C IMOMOINBI0 MPOU3BOAHON. [locmpoenue epaguros
Qyukyul ¢  nomMowplo Npou3eoOHvIX. Illpumenenue npouzeoOOHOU NpU peweHuu 3a0ad.
Haxooicoenue sxcmpemymos QyHKyull HeCKONbKUX NePeMEHHbBIX.

[TepBooOpasnas. Heomnpenenennsnii wuHTErpan. I[lepBooOpasHbie  dieMEHTapHBIX
¢ynkuuii.  Ilmomane  kpuBoiuHeWHoW — Tpamemmu.  @Popmyna  Herotona-JleitOnuma.
OmnpeneneHHbIl HHTErpal. Boiuucnenue niowaoeti niockux ueyp u ob6vemos men 8paweHust ¢
NOMOWbIO UHMeZPaa..

Memoovl pewenus )yHKYyUOHATbHBIX YPAGHEHUT U HEPABEHCMS.

I'eomeTpust

[ToBropenue. Pernenue 3amad Cc HCHOJIB30BAHMEM CBOWCTB (UIyp Ha IIOCKOCTH.
Pemienue 3agad Ha 10Ka3aTENbCTBO U MOCTPOECHUE KOHTpHpUMEpoB. [IpumeHeHne mpocteimmx
JOTMYECKUX MpaBui. PemeHwe 3agad C  HCIOJIB30BAHMEM TEOPEM O TPEYTrOJbHHUKAX,
COOTHOIIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMU.
Pemenune 3amau ¢ ucnosib30BaHNEeM (aKTOB, CBA3aHHBIX C OKPYKHOCTSIMHU. Pemenue 3amad Ha
U3MEpPEHUs] Ha IJIOCKOCTH, BBIYMCIIEHUS JIMH W IUIomaneil. Pewenue 3a0au ¢ nomowbio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. [Ipusma, napamenenunes, nMpamMuaa, TeTpa’ip.

OcHOBHBIE NTOHATHS TEOMETPUU B NIPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.
llonamue 06 akxcuomamuyeckom memoode.

Teopema Menenas ona mempasopa. IlocTpoeHrue ceueHUid MHOTOTPAaHHUKOB METOAOM
cinenoB. lleHtpanbHoe mnpoekTupoBanue. [locTpoeHue cedeHMd MHOTOTPAHHUKOB METOJAOM
IIPOCKIUN.

CkpenuuBaromyecs IpsiMble B MPOCTPAHCTBE. YTOJI MEKIY HUMH. Memoosl HaxodcoeHus
PACCMOANHUL MeHCOY CKPeUUBAIOUWUMUCS NPAMBLMU.

TeopemMbl © mMapaIEAbHOCTH MPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamnenbHoe
IPOEKTHPOBaHUE U n300paskeHue puryp. I eomempuueckue mecma mouex 8 npOCMpaHcmee.

[lepieHAMKYASAPHOCTh MTPAMOM H  IUIOCKOCTH. OpTOroHaJIbHOE IPOEKTUPOBAHUE.
Haxnonusle u npoekuuu. Teopema o Tpex NeprneHAuKyIspax.

Buowt mempasopos. Opmoyenmpuueckuti mempa’sop, KapKACHuIU mempasop, PA6HOSPAHHbIU
mempas’op. Ilpsamoyeonvruiti mempas’op. Meduarnvl u 6umeouarnsvt mempas’opa.

Jlocmpaueanue mempasopa 00 napaineienuneoa.

Paccrostanst mexnay ¢urypamu B mpoctpaHcTBe. OOmMA  meprneHAMKYISp JBYX
CKPELIMBAIOIIMNXCS MPSAMBIX.

VYrael B mpoctpaHcTBe. IlepneHauKynspHble IUIOCKOCTH. [l1owjadb opmo2oHanbHOU
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmel. ITpexepaumHvlii U MHO20SPAHMBIU Y20l
Cesoticmea naockux yenog muocoepannozo yena. Ceoticmeéa NioCKUX U O08YZPAHHLIX Velo8
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexXepanHo20 yaiq.

Bunel MHOrorpaHHukoB. Pazeepmku  mHoz2ocpanHuka. Kpamuatiwue nymu ua
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. 1lpaBunbHbIE MHOTOTPAaHHUKU. /J[8OUICMEEHHOCMb  NPAGUNLHLIX
MHO202DAHHUKOS.

IIpusma. [Tapamienenumnen. CpolicTBa  napajulelenuienaa. [IpssMoyronabHbIi
napajuienenunes. HakioHHbIe TPU3MBL.

Ilupamuna. Buasl nupamug. ONEeMEHThl MNpaBWiIbHOW nupamuibl. Ilupamunaer c
PaBHOHAKJIIOHEHHBIMU peOpaMH U TPaHsIMHU, UX OCHOBHbIE CBOMCTBA.

[1nomaay moBepXHOCTEH MHOIOTPAHHUKOB.



Tena BpameHus: UWIMHIP, KOHYC, map u cdepa. CedeHuss MWIMHAPA, KOHyca U IIapa.
[[TapoBoii cerMeHT, MapoBO CJIOM, MAPOBOK CEKTOP (KOHYC).

Vcedennas nupamuaa U yCe4eHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHus.

KacatenbHble mpsiMble M TUIOCKOCTH. BrmcanHble M onucaHHble cdepsl. Kacarowuecs
cghepvi. Kombunayuu men spawjerusi.

BexTops! u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIO. YTOI MEKIY
BekTopamu. CKalsipHOE MTPOU3BEACHHUE.

VYpaBHenue miockocTH. Popmysa paccTOSHUS MEXIY TOYKAMHU. YpaBHEHHE CQephl.
Dopmyna paccmoanus om mouku 00 niockocmu. Cnocobwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWBIO BEKMOPOE U MemoOOM
KOOpOuHam. DieMeHmbl 2e0Mempuu Macc.

[Tonsatue oObema. OOBeMBl MHOTOrpaHHUKOB. OOBEMBI Ten BpalleHHUS. AKCUOMbI
obvema. Bvleoo popmyn 06vemMo8 npsamoyeonibHo20 napaiieienunedd, npuzmbl U AUPAMUOBL.
Dopmynvl 011 HaxoxcOeHus: obvema mempas’opa. Teopemvl 06 oMHOWEHUSAX 0OBEMOS.

Ipunooscenus unmezpana K Gul4UCTIeHUI0 00bEMO8 U NOBEPXHOCMEU Mmel 8PAUEHUS.
IInowaow cghepuueckoeo nosca. Obwvem waposoeo cros. Ilpumenenue o6vemo8 npu peurenuu
3adau.

[Tnomane chepsrl.

Paszeepmra yununopa u konyca. Ilnomanb NoBEpXHOCTH LHUIMHAPA U KOHYCA.
KoMOuHaImm MHOTOTpaHHUKOB U TEJ BPAIICHUS.

[Togo6ue B mpoctpancTBe. OTHOMIEHHE 00BEMOB U TUIONIA/ICH MTOBEPXHOCTEH TOTO0HBIX
buryp.

suoicenus 6 npocmpancmese: napaniesbHbill NepeHoc, CUMMEMPUsL OMHOCUMENLHO NIIOCKOCHIU,
YEHMPATLHASL CUMMEMPIUSL, HOBOPOT OMHOCUMENLHO NPAMOU.

Ilpeobpazosanue nooodus, ecomomemusi. Pewenue 3a0au Ha niocKocmu ¢
UCNONb308AHUEM CINEPEOMEMPULECKUX MEMOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs rPad)0B 1 KOMOMHATOPHKA

[ToBTopenue. Hcnonb3oBaHue TaOMMI M AMArpaMM JJis TPEJCTaBICHUS JaHHBIX.
Pemenune 3amau Ha IpUMEHEHHME ONMMCATENBHBIX XaPaKTEPUCTUK YHCIOBBIX HAOOpPOB: CPEAHUX,
HauOOJbIIEr0 U HAUMEHBIIETO 3HAYEHHUs, pa3Maxa, AMCIEPCHUH U CTaHIAPTHOTO OTKIOHEHHUS.
Bbruncnenue 4acToT W BEpOSTHOCTEH cOObITHH. BpIuMcieHHe BEpOATHOCTEH B OMBITaX C
PaBHOBO3MOXKHBIMHU  3JIEMEHTAapHbIMU  Hcxojnamu.  lcmonp3oBaHue  KOMOMHATOPHUKH.
Brruncnenue BepoOsSTHOCTEW HE3aBHCUMBIX COOBITHH. Mcmonb3oBaHue (GOPMYIBI CIOKEHHS
BEPOSITHOCTEH, TuarpamMmm Dijepa, JepeBa BepoITHOCTeH, hopmyisl beprysmm.

Bepoamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmel.

VYcnoBHas BeposTHOCTh. [IpaBuino yMHOXKeHUs BeposTHOcTed. Popmyna MOJTHOH
BepossTHOCTH. Dopmyna baiteca.

JluckpeTHble ciy4ailHble BeIMYMHBI M pacrpezeneHus. COBMECTHBIE pacHpeieseHus.
Pacripenenenuie cymmbl 1 IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. MareMaTH4ecKoe
OXMJIaHWE€ W AUCHEPCHUs CIydalHOW BEIWYMHBL. MaTeMaTH4yeckoe OKHWJIAaHWE U JIUCIIEepCUs
CYMMBI CIIy4alHbIX BEJTUYHH.
bunapnas ciydaitHas BenuuuHa, pacnpeneneHue bepnymnu. ['eoMerpuueckoe pacnpeiesieHue.
BbunomuanbHOE pacripenesieHHe U ero CBOKCTBa. [ unepeeomempuyeckoe pacnpeoeieHue u e2o
ceotlicmea.

HemnpepsiBHble  citydgaiiHple  BenuuuHbl.  [ImoTtHOCTH  BeposiTHOCTH.  DyHKIUA
pacnpeneneHus. PaBHoMepHOe pacnpeeneHue.

Ilokaszamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. OyHKIUS
Jlanmaca. Ilapamerpbl HOpManbHOrO pacupeneneHus. I[Ipumepbl ciaydallHBIX —BEIWYMH,



MOYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHUH, POCT YenoBeKa). [lenmpanvras
npeoenvbHas meopema.

Hepasencmeo Yebdvuumesa. Teopema Yedviuesa u meopema Bepnyniu. 3axon 6oavuiux
yucen. Bvibopounviii memoo uszmepenus eepoamuocmeti. Ponw 3akona donvuiux yucen 6 Hayxe,
npupoode u obuecmse.

KoBapuanmss aByx cnydailHblx BenuwduH. [loHsTHE 0 KO3QOUIMEHTE KOPPEAINH.
CoBMecTHBIE HAONMIOJEHHUS JIBYX CIYYaWHBIX BEIMYUH. Bwibopounviti  Koduyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee YPOBeHb 3HAUUMOCHU.
IIposepra npocmetiwiux eunomes. dmnupuyeckue pacnpeoeieHus U Ux ces3b ¢ meopemudecKkumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuil. HHvekmugHvle U ClOpbEeKmMuUeHvle COOMBEMCMBUS.
buexyuu. [{uckpemnas nenpepwvignocmo. llpunyun /lupuxne.

Koouposanue. /leouunas 3anuco.

OcnosHnvle nowamus meopuu zpaghos. [epeevsa. Jleouunoe oOepego. Ceéaznocmeo.

Komnonenmui cesznocmu. Ilymu na epaghe. diineposol u I amunvmonogol nymu.

TemaTnyeckoe MIAHMPOBAHUE
Auare0pa u Ha4YaJIla MATEMAaTH4Y€CKOI0 aHAJIN3a

Ne Tembl Coaep:xanue MaTepuajia Koa-Bo | Koua-Bo
yaco/b | yacoB/Y
10 kaace
[ToBTOpenue matepuana 7-9 kiaccoB 3
1 JleficTBUTENIBbHBIE YKCIIa 8 3
2 UYucnoble QyHKINH 8 3
3 Tpuronomerpudeckue GyHKIIUHA 19 8
4 TpUroHomMeTpru4eCcKue ypaBHEHU 10 4
5 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 19 6
6 KoMmuiekcHble uncna 5 4
7 [IpousBonHas 26 8
8 KomMOnHaTtopuka u BEposITHOCTh 6 3
IToBTOpeHNE 11 3
Bcero 115 42
11 kaace
[ToBTOpenue marepuana 10 kinacca 3
1 MHoro4IeHs! 8 4
2 Crenenu u kopHH. CTenieHHbIe (YHKIIUN 20 8
3 ITokazaTenbHas u jorapudmudeckas QyHKIUN 25 10
4 IlepBooOpa3Has U MHTErpas 8 4
5 DJIEeMEHTHI TEOPUU BEPOSTHOCTEN M MaTEeMaTHYECKOM 6 3
CTaTUCTHKH
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUH U 30 11
HEPABEHCTB.
0O060011aro1Iee NTOBTOPCHHE 20 8
Bcero: 120 48
HTroro 235 920




TemaTruyeckoe IIaHMPOBaAHUE

I'eometpust
Ne Tembl Coaepsxkanue MaTepuaja Kox-Bo Koxa-Bo
yacos/b yacoB/Y
10 kaace
W36panHbIe BOIPOCH! IUIAHUMETPHH 8 4
1 AKCHOMBI CTEPEOMETPUM M UX TPOCTEHIITNE CIEACTBUS 4
2 [TapauienbHOCTD NPSIMBIX U IIJIOCKOCTEN 8 4
3 [lepnieH IMKYISIPHOCTD NPSMBIX U IUNIOCKOCTEN 12 6
4 JlekapTOBBI KOOPAMHATHI M BEKTOPHI B MPOCTPAHCTBE 3 3
5 MHoOrorpaHHuKH 16 4
IToBTOpEHME 4 5
Bcero 55 26
11 kaace
6 Tena BpameHus 8 4
7 OO6BbeMBbl MHOTOTPaHHUKOB 8 4
8 OOBEMBI U TIOBEPXHOCTH TEJT BPAIICHUS 8 4
4 JlexapToBbI KOOPAUHATEI U BEKTOPHI B IPOCTPAHCTBE 10 4
IToBTOpEHME 16 4
Bcero 50 20
HTroro 105 46
Hroro anreopa u reomerpus 10-11 kiacc 340 136
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