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AJekcees

PABOYAS ITIPOTPAMMA
[0 MaTeMaTHKe
(0azoBbIii M yri1y61eHHBIH ypOBHH)

YpoBeHb nporpaMmel
cpeHee oburee oOpa3oBanne
10 — 11 xmacerr

I[Mporpamma paspaGoTaHa Ha OCHOBE:

1. MaremaTuka: anreGpa 1 Hadajga MaTeMATHUECKOTO aHanu3a, reoMeTpus. Anrebpa U Hayana Ma-
TeMaTHeCKOro aHanu3a. 10 kace [6a30Bblit M yriyGeHHBINH ypOBHH]: METOLUYECKOE TIOCOBHE IS yuu-
tesis / A.I'. Mopakosuy, I1.B. Cemenon. — M.: Mmuemosuna, 2017 r.

2. Maremarnka: anrebpa U Hayajla MaTEMATHYECKOrO aHANN3A, reomeTpus. Anrebpa u Havana Ma-
TEMaTH4ECKOro ananusa. 11 kiace [6a30Bblii 1 yriyGneHHbIH YpOBHH]: METOAHYECKOE MOCOGHeE MLIA y4H-
tessi / A.I'. Mopakosuy, I1.B. Cemenos. — M.: Muemosuna, 2017 r.

3. T'eomerpus. Coopruk pabounx mporpamm. 10 — 11 kimaccsr. Bazopsiii u yTTyOJIeHHBIH YpOBHH.
YueGHoe mocobue ans o61eo6pasoBaTenbHBIX OpraHU3aLHil/ cocT. T.A.Bypmucrtposa — M.: Ipoceetie-
Hue., 2018 r.

YyeOuuku:

1. Mopakosuu A.T., Cemenos ILB. Marematuka: anreGpa ¥ Hadalla MATEMATHYECKOTO aHaliu3a,
reometpus. Anrebpa M Hauana aHanusa. 10 xnace. B 24, U.1 VueGuuk gis yuaiuxcs o0mmeobpasona-
TeJIBHBIX OpraHu3aLiuii (6a3osblil u yriuy6nennslit yposHn) — M.: 000 «MOLl Muemosuuay, 2019 r.

2. Mopnkosuu A.T'., Cemenor I1.B. Maremaruka: anrefpa W Hayajla MaTeMaTHYeCKOTO aHaIM3a,
reomeTpus. Anrebpa v Hauana ananusa. 10 xiace. B 24, U.2 3apaunuk s yuarquxcst obueobpasosa-
TeJIBHEIX Opranusanuil (6asosblii u yriy6aeHHsI yposrn) — M.: 000 «UOILl MuemosuHa», 2019 .

3. Mopakosuuy A.I'., Cemenos I1.B. MaTtemaTuka: anreOpa W Havyajga MaTeMAaTHYECKOTO aHaJIM3a,
reomeTpus. Anrebpa u Hayana aHanuza. 11 kmacc. B 2u. U.1 VueGHuk ana yuwamuxcs o6iueobpasosa-
TeNBHBIX Opranusauui (6asoselil ¥ yrimy6neHHbIH yposHH) — M.: OO0 «HMOL] MHemo3unay, 2019 r.

4. Mopakoeuu A.I'., Cemenos I1.B. MaremaTuka: anrefpa M Hayana MaTeMaTHUeCKOrO aHANH3a,
reometpus. Anrebpa u Havana aHanuza. 10 xrace. B 24, U.1 YueGHuk mns yvammxcs obuieobpasosa-
TENbHBIX Opranusauuii (6a3oBblii v yrimy6aeHHbIH yposan) — M.: 000 «UOLl Muemosuray, 2019 r.

5. Maremaruka: anreGpa W Havajga MaTeMaTHYECKOro aHanmsa, reomerpus. ['eomerpus. 10 — 11
KJIacc: yueOHMK 171 o0uieoOpa3oBaTebHEIX OpraHu3aluii: 6a3oBelil u yriuyGiaennsiii yposau/J1.C. Ata-
HacsH u ap. — M.: IIpoceewenue, 2019r,

Cocraurens nporpammsel: Msarens W.1O., yuurens MaTeMaTHKH BBICLIEH KaTErOPUH

Camapa, 2021 r.



INOACHHUTEJIbBHASA 3AITUCKA

Pabouasn nporpamMma coCraB/ieHa Ha OCHOBAHHH CJICAYHIIHX JOKYMEHTOB!:

ks

[Ipukasz Munobprayku Poccun ot 17 05 2012 r. Ne 413 (pem. Ot
29.06.2017) «O6 yrBepxaenun DenepaabHOrO TOCYAAPCTBEHHOTO
00pa30BaTENbHOrO CTAHAAPTA CpeIHEero 00Iero 00pasoBaHUsmY.
ITpumepnas OcHoBHass oOpa3oBaTelibHas Mporpamma CpeaHero o6Iero
obpaszoBanms.  OmobpeHa  pemenneM  @DexepanbHOro  yyebGHO-
METOAMYECKOr0 00BbEIMHEHHs MO 00IeMy 00pa30BaHHIO (MPOTOKOJ OT
28.06.2016 r. Ne 2/16-3).

OcHoBHas oOpasoBateibHas IporpaMma CpeiaHero obIero obpa3oBaHus
MBOY Illkonsr Ne 86 r.o. Camapa

Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOro aHAIN3a, TEOMETPHS.
['eomerpus. 10-11 xmace: y4eOHMK 1 06mmeoGpa3oBaTeNbHBIX
YYpeXAEeHHH ¢ yriayOneHHbIM u3yueHueM Mmartematuku/ JI.C. ATaHacsH,
B.®. bytysos, C.. Kanomues, JI.C.Kucunésa, D.I'. [To3usix — M.:
IIpocsewenue, 2018 r.

Mopnkosuy A.T., CemenoB IL.B. Maremaruka: amrebpa u Hauasa
MaTeMaTH4YeCKOro  aHaliu3a, TIeOMETpPHS. Anrebpa u Havaia
MaremaTh4eckoro anamusa. 10 xnacc. B 24. Y.1 YueOuuk misa ydammxcs
0011Ie00pa3oBaTeNbHBIX OpraHu3aluii (6a30Bblil U yriyOJIeHHbIH yPOBHH)
—M.: OO0 «MOL] Muemo3uHa», 2019 r.

Mopakosuy A.I'., CemenoB II.B. Maremaruka: anrebpa M Havana
MaTeMaTHYeCKOro  aHajM3a, TIeOMEeTpPHI. Anrebpa u Hauana
MaTemarudeckoro aHanusa. 10 knacc. B 24. Y.2 3agaunuk mis yyammxcs

obuieobpa3oBaTeIbHBIX OpraHu3alnii (6a30Bbli U yriyONeHHBIH YPOBHH)

— M.: OO0 «MOLl Muemo3suna», 2019 r.

. Mopakosuy A.I'., Cemenos IL.B. Maremaruka: anrebpa u Havana

MaTeMaTH4YeCKOro  aHaju3a, TIeOMEeTpHS. Anrebpa u Havana

MaTeMaTh4eckoro aHanusa. 11 xnacc. B 24. Y.1 Yyebuuk mis yyammxcs



061meo6pa3oBaTeNbHBIX OpraHu3aluii (6a30BbIi U yriy6IeHHBIH YPOBHH)

— M.: OO0 «MO1] Muemo3suna», 2019 r.

8. Mopaxosuy A.I'., Cemenos IL.B. Marematuka: anrebpa M Hauana
MaTeMaTHYeCKOro  aHajli3a, TI'€OMETPHs. Anrebpa wu Havana
MaTeMaTtHyeckoro aHanu3sa. 11 knacc. B 24. Y.2 3anavnuk juis ydammxcs
obureobpazoBaTenbHBIX OpraHu3aunii (6a30Bbiil U yriy6IeHHbIH YPOBHH)

— M.: OO0 «MOIL] Muemo3uHay, 2019 r.

9. Ilporpamma «Anrebpa W Hadama MareMaTHyeckoro aHammza 10-11

KJIACCHI. [Ipobuneueiii ypoBenb». Asrop: W.W. 3ybGapesa, A.T.
MopakoBud, - M.: MueMo3una, 2018 r.

10. I'eometpusi. COopHuk pabounx mporpamm. 10-11 kmaccel. BazoBeiii u
YriyOneHHbIH ypoBHH. Y4ebHoe mnocobue s 00meoOpa3oBaTelbHBIX
opranusaumii/ coct. T.A.BypmucrpoBa - M.: Ilpocsemenue. - M:

IIpocsemenue, 2018 r.

Mzydenne marematuku B 10-11 kmaccax Ha yriyGneHHOM ypoBHe

HaripaBJICHO Ha JOCTHXEHHUE CIICIYIOLIUX ueJieii:

* (QopmupoBaHHMe mNpencraBleHHMH 00 HAEAX M METOAAaX MaTeMAaTHKH, O

MaTeMaTHKe KaK YHHBEPCAJIbHOM s3bIKE HayKH, CPEe/ICTBE MOJEHPOBAHHUS
SIBJIEHUH U IIPOLIECCOB,;

OBIaZ€HHE  YCTHBIM M  IIHCBMEHHBIM  MaTeMaTHYECKHM  S3BIKOM,
MaTeMaTH4YeCKUMU 3HAHUAMH U YMEHHUSIMHM, HEOOXONUMBIMH [JIs H3y4YEeHHUs
IIKOJIBHBIX ~ €CTECTBEHHOHAYYHBIX  JUCUMIUIMH, [UIS  TIPOJOJDKEHHUS
00Opa3oBaHHsi U OCBOEHHs H30OpPaHHON CHEUHATBHOCTH HAa COBPEMEHHOM
YPOBHE;

Pa3sBUTHE  JIOTHYECKOTO  MBIULICHHS,  aITOPUTMHYECKOH  KYJIBTYpHI,
[IPOCTPAHCTBEHHOI0 BOOOpaXKeHHs, pa3BUTHE MAaTEMaTHYECKOTO MBIIIJICHHS
H HHTYHIHH, TBOPYECKHX CIIOCOOHOCTeHl Ha ypOBHE, HEOOXONUMOM IS

MPpOOOIXKEeHH A 06p330BaHHH U Ul CaMOCTOATENIbHOH [EATEJIbHOCTH B



obmacT MaTeMaTHKH M ee TpHIOXKeHHd B Oymymiell mpogeccHoHATBHOI
JeSATETbHOCTH;

* BOCIHUTAaHHE CPENCTBAMHM MATEMATHKU KYJIbTYPBI JIMYHOCTH: 3HAKOMCTBO C
MCTOpHEH pa3BUTHA MaTeMaTHKH, O3BOJIOLMEH MaTeMaTH4ecKHX HJeil,
IIOHUMaHKe 3HaYMMOCTH MATEMATHKHU ISl 0OINEeCTBEHHOTO Mporpecca.

OcHoBHas 3a1a4a o0y4YeHHs MaTeMaTHKe B IIKOJLHOM OOpa3OBaHHM
3aKIIF0YaeTcs B OOECneyeHMHM TIPOYHOTO M CO3HATEIBHOrO OBJIAJEHHUS
00YYarOMMMHCS CHCTEMO# MaTeMaTHYeCKUX 3HAHUH M yMEHHil, HeOOXOMMMBIX
B TIOBCEJIHEBHOM JKH3HH M TPYAOBOH JEATENBHOCTH KAXKIOMY 4JIEHY
COBPEMEHHOTO 00IIEeCTBA, OCTATOYHBIX ISk M3YYEHHS CMEKHBIX JUCIMILTHH U
IPOJIOJDKEHHsI 00pa3oBaHus.

Hapsiny ¢ pemenuneM oCHOBHOM 3amauu, yriaybleHHOe H3ydeHHe
MaTeMaTHKH MpeaycMaTpuBaeT (GOpMHUpOBaHHE Y OOYYaIOIIUXCH YCTOHYMBOro
HHTEpECa K TIpeAMETY, BBIABICHHE W pPa3BUTHE HUX MaTeMaTHYECKUX
CIIOCOOHOCTEH, OpHEHTalHMI0 Ha TNpPO(ECCHH, CyIIECTBEHHBIM 00pa3oM
CBsI3aHHbIE C MATEMaTHKOM, MIOATOTOBKY K 00y4€HHIO B By3€.

Ilpu yriny6GnenHOM H3ydeHHN MaTeMaTHKHU Mpeanoiaraercs 6ojee BEICOKOe
Ka4eCTBO C(OPMHUPOBAHHOCTH Yy OOYYAIOIIMXCS 3HAHHM, YMEHHil H HaBBIKOB.
O6yyvarommecs [0KHBI MPHOOPECTH YMEHMs pelaTh 3alaqd 6ojiee BHICOKOTO
0 CPaBHEHHIO C 00A3aTebHBIM YPOBHSMH CIIOKHOCTH, TOYHO M TPaMOTHO
(GopmynupoBaTh M3ydeHHbIE TEOpETHYECKHE TMOJNOXEHHS W  H3/Iarath
COOCTBEHHBIE PACCY)XIEHUS NPH PElIeHHH 3alad U J0KAa3aTelbcTBAX TEOpEM,
[IPaBUJIBHO IIOJIb30BATBCS MAaTEMaTHYE€CKOW TEPMHHOJOTHEH W CHMBOJIMKOM,
NPUMEHATb  paUMOHAIIBHBIE IIPUEMbl BBIYMCIEGHHH W TOXIECTBEHHBIX
npeoOpa3oBaHuii, HCIIONB30BaTh Haubolee ymoTpeOUTeIbHBIE 3BPUCTHYECKUE

IIPHEMBI H T. II.

MecTo npeamera «MaTeMaTHKa» B y4eGHOM IUIaHe MIKOJIbI
Y4eOHBIH MiaH JJId KIacCOB C YIUIyOJEHHBIM H3ydeHHEM MaTeMaTHKH

npexycmarpusaet 408 1 u3 pacyera 6 4 B HeeIo.



Knace | Aaredpa m mayana I'eomeTpus MartemaTunka
aHAJIH3a
10 136 68 204
11 136 68 204
Hroro 272 136 408

[Iporpamma yrmy6n€HHOrO ypOBHS [NpelHa3HayeHa U W3y4YeHHs
MaTeMaTHKH Ha TEXHOJOTHYECKOM M COLHAIbHO-3KOHOMHYECKOM MpoduIe.
Ilpy  BbIMONHEHHHM  3TOH  HpOrpaMMbl  NPEIBABISAIOTCS  TpeOOBaHHS,
COOTBETCTBYIOLME HANpPABICHHIO «MaTeMaTHKa Ui TPodeCCHOHANBHOIM
AesATeNbHOCTH». BMecTe ¢ TeM BBIMYCKHHMK IIOJy4aeT BO3MOXKHOCTH HM3Yy4YHTh
MaTeMaTHKy Ha ropasao Oonee BBICOKOM YPOBHE, YTO CO3HAacT (GYHIAMEHT s

NajbHEeHn1Iero CGpBé3HOI"0 H3YYCHHA MAaTEMAaTHUKH B BY3€.

O6masn xapakTepHcTHKA y4eGHOro npeamera

B npoduneHoM Kypce comepkaHue o6pa3oBaHMsi, MpPeACTaBIEHHOE B
CpeIHeH LIKOoJIe, Pa3BUBAETCS B CICAYIOUIMX HAPaBICHHSIX:

+ CHCTEMaTH3allusi CBEIEHHH 0 4yuciax: GOpMHpPOBAHHE TPENCTABICHUH
O PaclUMPEHHH YHCIOBBIX MHOXECTB OT HATypaJbHBIX 0 KOMIIIEKCHBIX KaK
crocobe MOCTPOeHHsT HOBOTO MaTeMaTH4ecKoro ammapara IS pelleHHs 3agad
OKpY’Karollero MHpa W BHYTPEHHHX 3a/lad MaTeMaTHKH; COBEPIIEHCTBOBAHHE
TEXHUKH BBIYHUCJICHUH;

e pPa3BMTHE W  COBEPUIEHCTBOBAHHWE  TEXHHKH  anrebpamdyecKux
npeobpa3oBaHHi, pellieHUs ypaBHEHHH, HEPABEHCTB, CUCTEM;

e CHUCTEMaTH3allMd W  paclIMpeHHe  CBeleHHH o0  (QYHKIHAX,
COBEPIICHCTBOBaHHE IPadUIECKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMHU HUIESIMHU
H MeTOAaMH MaTeMaTH4YeCKOro aHajau3a B 00beMe, MO3BOJISIONIEM HCCIIEe0BATh
3JIeMeHTapHble QYHKIWH M pelaTh NpocTeiflline reoOMeTpuYecKre, pu3ndecKue

U IpyTrue NpUKIIaaHbIe 3a1a4H;



* pacIIMpeHHe CHCTEMBI CBEJEHMH O CBOMCTBaX IUIOCKHX (HIYp,

CHCTEMAaTHYECKOE H3y4YeHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, pa3BUTHE
NPEICTaBJIEHUH O TeOMETPUYECKUX U3MEPEHHSIX;

e pa3BHUTHE IpeACTaBIeHUH 0 BEPOATHOCTHO-CTATHCTHYECKUX
3aKOHOMEPHOCTSX B OKPYIKalOIIeM MHpE;

* COBEpLICHCTBOBAHHE  MAaTEMaTHYECKOrO  pa3BHTHS JI0  yPOBHH,
MO3BOJISIOIIET0 CBOOOAHO MNPUMEHATH H3YYeHHble (AKTBI W METOABl TpH
PEIIEHUH 3a/ay U3 pa3IM4YHBIX pa3[esoB Kypca, a TakKe HCIOJIb30BaTh B
HECTAaHIapTHBIX CUTYAlLHX;

* (opMHpOBaHHE CIOCOOHOCTH CTPOMTH M HCCIENOBaTh IPOCTEHIIHE
MaTeMaTU4YeCKHe MOJEIIM NIPH PEIeHUH MPUKIAIHBIX 3a/1a4, 3a0a4 U3 CMEeXHBIX
AUCHMIIINH,  yriaybneHue  3HaHMH 00  OCOOEHHOCTSX  HPUMEHEHHUS
MaTeMaTH4ECKUX METOJI0B K HCCIIeIOBAHHUIO MIPOLIECCOB U SBIICHHI B IIPUPOJIE U

oOurecTse.

IlnaHupyemble pe3y/ibTaThl 0CBOEHHS Y4e0HOI0 NpeaMeTa

JIH4HOCTHBIE pe3ybTaThl.
JIN4HOCTHBIE pe3yabTaThl B cepe oTHOWEHHII 0OydarommMXcss K cebe, K
CBOEMY 3/10POBbI0, K MO3HAHHIO ce0s:

- OpHeHTalMs O0Yy4aloIIMXCs Ha [JOCTHKEHME IJMYHOTO CYACThS,
pealn3aliio  TO3HTHBHBIX  JKM3HEHHBIX  MEPCIEKTHB, HHHUIMATHBHOCTS,
KpeaTHBHOCTb, FOTOBHOCTb U CIIOCOOHOCTE K TMYHOCTHOMY CaMOOIpeeTeHH o,
CIIOCOOHOCTh CTABUTh LU U CTPOMTH KHU3HEHHBIE T1TaHBL;

— TOTOBHOCTb M CIOCOOHOCTH 00€CHeYuTh cede M CBOMM OJM3KUM
JIOCTOHHYIO )KU3HB B IIPOLIECCE CAMOCTOSATENBHOM, TBOPUECKOH 1 OTBETCTBEHHOM
NEeSTelIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH OOYHarOMUXCS K OTCTAWBAHMIO JMYHOIO
JIOCTOMHCTBA,  COOCTBEHHOrO  MHEHHS, TOTOBHOCTH M  CIIOCOGHOCTB

BbIPAa0AThIBATH COOCTBEHHYIO TO3ULIUIO;



— TOTOBHOCTH H CIIOCOOHOCTH 06yqalomnxc>1 K CaMOpa3BUTHHO H

CaMOBOCIMTaHHIO B COOTBETCTBUM C OOIIEYETOBEHYECKHMH I[€HHOCTSIM
MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
OOIIECTBEHHOH MNpAaKTHKH, a TakKe pa3mu4yHeIX (GOpM 0OIIECTBEHHOTO
CO3HaHH, OCO3HAHME CBOEr0 MECTa B IOIUKYJIBTYPHOM MHPE;

— MHTEpHOpH3aLUs [EHHOCTEH I€MOKPATHH U COLMATIBHOM COTMIAPHOCTH,
FOTOBHOCTH K JIOTOBOPHOMY pEryJHpOBaHHMIO OTHOUIEHHH B TpYIIe HIH

COLIHAJIbHOM OpraHH3anuu,

JInuHOCTHBIE pe3yabTaThl B cepe OTHOMEHHUIT 00YUAIOIIHXCS C
OKPYKAKILHMH JIIOAbMH:

— HpPaBCTBEHHO€ CO3HaHWE W TIIOBEJIEHHME Ha OCHOBE YCBOEHHUS
o0leyenoBeYecKnX LEHHOCTEH, TOJEPaHTHOIO CO3HAHWS W [OBEACHHS B
MOJIMKYITYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AHAJIOT C JAPYTHMH
JTHOBMH, IOOCTHUraTh B HEM B3aMMONOHMMAHHUS, HAXOAMTh OOLIHME [EeTH W
COTPYIHHYATE JJISl UX TOCTHIKEHHUS,;

- TPHHATHE 'YMaHUCTUYECKHMX LEHHOCTEH, OCO3HAHHOE, YBAKHTEIHLHOE U
N0OpoXenaTeNnbHOe OTHOLIGHHE K JpPYyroMy 4eJOBeKy, €ro MHEHHIO,

MHPOBO33PECHHIO;

JlnunocTHble pesyibTaTel B cpepe OTHOMIEHHEi oOy4almuxcs K
OKpY:Kalluemy MHPY, }KHBOi PHPO/IE, XyI0KeCTBEHHOI KYJIbType;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH, 3HaYUMOCTH HayKH, FOTOBHOCTb K HAy4HO-TEXHHYECKOMY TBOPYECTBY,
BIIQICHHE JIOCTOBEpPHON uHMOpManueir O mNepeoBBIX JOCTHKEHHSX U
OTKPBITHSIX MUPOBOH H OTEYECTBEHHOM HayKH, 3aHHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 yCTpolicTBe MUpa U 00ILIEeCTBa;

— TOTOBHOCTb H CIOCOOHOCTH K 0Opa3’oBaHHMIO, B TOM YHCIIE

caM006p33013aHmo, Ha TNIPOTSKEHUH BCel JKH3HH, CO3HATEJIIPHOE OTHOIIEHHE K



HENPEPLIBHOMY 00pa30BaHHIO KaK YCJIOBHIO YCHEINHOH NMpodecCHOHATBHON H

0011IeCTBEHHO eATENBHOCTH;

JIn4HOCTHBIE pe3ybTaThl B chepe OTHOLIEHHS] 00Y4AaIOMIMXCH K TPYAY, B
cdepe cOHATBHO-IKOHOMHYECKHX OTHOILIEHHIA:

—  OCO3HaHHBIM BBIOOp Oynayuieil mnpodeccun kak myTe M CHOCOO
peanu3anui COOCTBEHHBIX KHU3HEHHBIX I1JIAHOB;

- TOTOBHOCTh  0OOydaromuxcs K TPydOBOi mpodeccHOoHaNbHOM
NEATEIBHOCTH KaK K BO3MOXHOCTH Y4YacTHsl B  pEIIEHHH JIMYHBIX,
OOLIECTBEHHBIX, FOCYIAPCTBEHHBIX, O0LIEHAIIMOHANIBHBIX TPO6IEM;

— MOTPeOHOCTh TPYAUTHCS, YBOXKEHHE K TPYAY ¥ JIOAAM TPyAa, TPYAOBBIM
JOCTHKEHHUSIM, J00OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHE K

Pa3HbBIM BHIOaM prI[DBOﬁ OC€ATCIIBHOCTH,

MeTanpeameTHble pe3yibTaThl.
1. PeryasituBHble yHHBepcajibLHbIe yueOHbIe AeiicTBHS

BeinyckHuk HayunTes:

— CaMOCTOATENILHO ONpPENeNATh LENH, 3a/laBaTh TapaMeTpbl U KPUTEPHH,
10 KOTOPBIM MOXKHO OTIPEJI€IUTh, YTO IeJIb JOCTHTHYTA;

— OIIEHHBAaTh BO3MOXHBIE IIOCJIE/ICTBUS JOCTHKEHHS ITOCTABIEHHON LIEeJIH
B JIATEIbHOCTH, COOCTBEHHOH JKH3HH M JKM3HH OKPYXKAIOIIHX JOJEil,
OCHOBBIBAsICh Ha COOOPAXKEHUSAX ITHKH M MOPAJIH;

— CTaBHTh M (DOPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B 0OPa30BaTENBHOMN
NesATEIbHOCTH M KU3HEHHBIX CHTYaIlUX;

— OLICHMBATL PECYPChI, B TOM YHCIIE BPEMs M Ipyrde HemaTepHajbHbIE
pecypcbl, HEOOXO0IMMBIE JUIS IOCTHKEHUS MOCTABICHHOM 1eH;

- BBIOMpAaTh [MyTh JOCTHXKEHHsS LeJd, [UIAHHPOBATh pelleHHe

I[IOCTAaBJICHHBIX 3amad, ONITHMHU3HUPYsA MarepHalibHble H HEMaTCpHalbHbIC

3aTparTskl;



— OpraHu30BbIBaTh 3(Q(GEKTUBHBIH TOHCK PECypcoB, HEOOXOIMMBIX IS

JOCTHIXEHHUS IOCTABIEHHOM 11€JTH;
— COIIOCTaBIIATH HOqueHHBIﬁ pPe3yabTaT AOCATECIBLHOCTH C MMOCTABJICHHOM

3apaHee IECJIbH0.

2. Ilo3naBaTeabHble YHHBepPCAJIbHbIE YUeOHbIE JeHCTBHSA
BpinycKHHK HayuuTCH:

— UCKaTh U HaXOJUTh 0000LIEHHBIE CITOCOOBI pellleHus 3a1a4, B TOM YHCIIe,
OCYILECTBJISATh Pa3BEPHYTHIH HH(OOPMALMOHHBINA IOHCK W CTABHTh Ha €ro
OCHOBE HOBBIE (yueOHbIE U N103HaBaTeIbHBIE) 3a/1a4H;

— KPHTHYECKH OILIEHHBATh W HWHTEPIPETUPOBATh MH()OPMAILIHIO C pa3HBIX
MO3ULMH, pacro3HaBaTh M (UKCHPOBATH NMPOTUBOPEUHS B WH(OOPMALMOHHBIX
UCTOYHUKAX;

— HCII0JIb30BaTh pAa3jM4YHbIE MOJEIbHO-CXEMaTHYeCKHe CpeiCcTBa Jis
IPECTABICHNUS CYLIECTBEHHBIX CBSA3€M M OTHOILEHUMH, a TaKXKe MPOTUBOPEUHH,
BBISIBJIEHHBIX B HH(QOPMAIMOHHBIX HCTOYHHKAX;

— HaxoOuTb W INPHBOAMTL KPUTHYECKHE apryMeHTBI B OTHOLUIECHUH
AeACTBUH M CYXIEHHH Jpyroro; CIIOKOMHO M pa3yMHO OTHOCHTBCS K
KPHUTHYECKHM  3aM€YaHHsM B  OTHOIIEHHM COOCTBEHHOTO  CYXIEHHS,
paccMaTpuBaTh HX Kak pecypc cOOCTBEHHOTO pa3BUTHS,

- BBIXOJUTh 32 pPaMKH y4eOHOro TIpeiMeTa M  OCYIIECTBISThH
LIeIeHaNpaBJICHHbIH TOUCK BO3MOXKHOCTEH /I ITHPOKOro MepeHoca CpeCTB
Croco0oB AelHCTBHS;

- BBICTPAUBATh HMHJIMBU/YaTbHYIO 00pPa30BATENLHYI0 TPAEKTOPHIO,
YIUTBIBas OrpaHH4YEHHUS CO CTOPOHBI APYIHX YYacTHHKOB H PpECYpCHBIE
OrpaHUYEeHHUS;

— MEHATh M YOEeP)KHUBATh pasHble I[IO3WIHH B I03HABATEJILHOM

ACATCIIBHOCTH.



— OBJIQIeTb OCHOBHBIMH THIIAMH [IOKAa3aTEJbHbIX, JIOrapH()MHUYECKHX,
MPPAllMOHATIBHBIX, CTENEHHLIX YPAaBHEHWH M HEPABEHCTB M CTaHIAPTHBEIMH
METOaMH X pellIeHUH U MPUMEHATh UX NIPH PEIIIeHHH 3aa4;

— TPHUMEHATL TeopeMy be3y K pelleHHio ypaBHEeHHUI;

— TIPUMEHATh TeopeMy Buera Ui pelleHHs HEKOTOPBIX YpaBHEHHH
CTEIEHH BBIIIIE BTOPOIA;

— TIOHHMAaTth CMBIC TEOPEM O pPaBHOCUIBHBIX M HEPAaBHOCHIBHBIX
NpeoOpa3oBaHHUIX yPAaBHEHUH U YMETh UX JI0KA3bIBATH;

— BJaJeTh METOJaMH pEIIeHWs YPAaBHEHUH, HEPaBEHCTB M MX CHCTEM,
YMeTb BBIOMpATh METOJ pellleH s U 000CHOBBIBAThL CBOM BBIOOD;

— HCIOJB30BaTh METOA WHTEPBAJIOB ISl pELICHUs HEPaBEHCTB, B TOM
YHCIe OPOOHO-PAalMOHANBHEIX M BKIIOYAIOIMX B cebs WMppalHOHATbHBIE
BBIpaXKEHU;

— pemarts anrebpauyecKue YpaBHEHHS W HEPAaBEHCTBA U UX CHCTEMBI C
napameTpamu anreOpanyeckuM U rpaguuecKuM METOJaMH;

— BJIAZIETh Pa3HBIMH METO/IAMH JI0Ka3aTelIbCTBA HEPABEHCTE;

— peuaTh ypaBHEHHs B LEJBIX YHCIaAX;

£ H3o6pa>1<a'rb MHOXECTBa Ha IIJIOCKOCTH, 3aJaBaeMble YPaBHEHHAMH H

HEPABEHCTBAMH H UX CHCTEMaMH;
— CBODOOIHO HCIIONB30BaTh TOXKIECTBEHHBIE IPe0GPa30BaHHUs IPH
pelIeHUH YpaBHEHUH U CHCTEM ypaBHEHHIA.

B nosceonesnoii scusnu u npu uzyuenuu opyaux npedmemos:

— COCTaBNATH M pellaTh YPaBHEHWs, HEPaBEHCTBA, MX CHCTEMBI IPH
pelIeHHH 3a/1a4 APYTUX YUeOHBIX NPEIMETOB;

— BBLINOJHATE OLEHKY MNPaBAONONOOHA pe3yJbTAaTOB, MONYYaeMBIX IPH
PELIEHHH Pa3/IMYHBIX YPABHEHHH, HEPABEHCTB M MX CHCTEM NPH PEIleHUH 3a/1a4

JIpPYTHUX y4eOHBIX MpeJIMETOB;

— COCTaBJIATh U peIIaTh ypaBHEHWs M HEPABEHCTBA C IapaMeTpaMM IIpH

pelIeH!H 3a1a4 APYruX Y4eOHbIX IIPeIMETOB;
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— COCTaBJIATh YpaBHCHHE, HEPABCHCTBO HJIM HX CHCTEMY, OIIHMCHIBAIOIIIHC

pealbHYI0 CHUTyallHI0 WIM [PUKIAQIHYIO  3ajady, UHTepIpeTHpOBaTh
NOJTy4eHHbIe Pe3yJIbTaThl;

— HCIIOJIb30BaTh IIpOrpaMMHBIE CpeaCTBa IIPpH PpPEHOICHHH OTACJIbHBIX

KJIACCOB YpaBHEHHil 1 HEPaBEHCTB

DyHKyuu

- BrnageTb NMOHATHUSMHU: 3aBHCHMOCTH BENWYWH, (DYHKIHMS, apryMeHT H
3HaYeHHe (YHKIHUH, 00JIacTh ONpeNesIeHUss U MHOXECTBO 3HaueHUH (QyHKUUH,
rpaguk 3aBUCUMOCTH, Tpapuk QYHKUHH, HYTH OGYHKIHH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3pAacTaHME Ha YUCIOBOM IIPOMEXKYyTKe, yObIBaHHEe Ha
YHCIIOBOM IIPOMEXYTKe, HauOoiblllee W HaMMeHblIee 3HaYeHHWe (DYHKIIUH Ha
YHCIIOBOM IIPOMEXYTKE, Ilepruoaudeckas (pyHKIUHUs, Iepuo, YeTHas U HeueTHas
(GyHKLMH; yMETh NIPUMEHSATh 3TH MOHATHSA IIPH PELICHHH 3a/1a4;

— BIIQIETh IOHATHEM CTENEeHHas (YHKUHs; CTPOUTh e€e TpaduKk ¥ YMETh
NPUMEHSTH CBOMCTBA CTENeHHON (YHKIHH NPH pellieHHH 3a/1a4;

— BJIaJIeTh NTOHATHAMU MoOKa3zaTenbHas QYHKIHS, SKCIIOHEHTAa; CTPOUTh HX
rpadUKH U YMETh [IPUMEHATh CBOMCTBA MOKa3aTeIbHOM (QYHKIIMH MPH PELICHHH
3a/1ad;

— BIaJeTh NMOHATHEM Jorapudmuyeckass GyHKLUUA; CTPOUTH ee rpaduk U
YMETb IPHMEHATH CBOHCTBA JorapupMHUecKoi QyHKIMH IIPH PELIeHHH 3a/1a4;

— BIAJeTh IOHATUSAMH TPUTOHOMETpUYecKHe (GYHKIMH, CTPOHTh HX
rpauKd H yMeTh IPUMEHSTh CBONCTBA TPUTOHOMETPHYECKHX (DYHKIHHM IpH
pelIeH’H 3a/1a4;

— BIQJeTh NOHATHEM oOpaTHas (QYHKIUS; NMPUMEHSATh 3TO MOHATHE IPHU
pelIeHuH 3a/1ay;

— NPUMEHATh IIPM pElIeHHH 3a]a4d CBOWCTBa (YHKUMH: YETHOCTD,
NEePUOAUYHOCTh, OTPAHHYEHHOCTh;

— NPUMEHSTH [IPU PelleHUH 3a/1a4 npeodpa3oBaHus rpadukoB GpyHKIHIA;
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— BJIAJIeTh NOHATHSIMH YUCIIOBas IOCIEI0BATEIbHOCTD, apu(pMeTHYECKas U
reoMeTpHuYecKas IporpeccHs;

— IPpHUMEHATH IIpH PEUICHUHA 3aaayd CBOMCTBa H I[IPpU3HAKH

apu(PMETHIECKOIH U reOMETPUYECKOM pOrpeccui.

B noeceonesgnoii sicusnu u npu uzyueruu opyaux yuedHulx npeomemos:

- ompeAenaTh no rpauKkaM M KCIONb30BaTh IS PEUIEHHS MPHUKIaIHBIX
3alay CBOMCTBA peajbHBIX IIPOLECCOB MW 3aBUCHUMOCTed (HauOoibluMe U
HAaUMEHBIIWE 3HAYEHHS, MPOMEXKYTKH BO3pacTaHHUs W YObIBaHUA (YHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTBI, TOYKHU Ieperuoda, nepuo v T.11.);

~ MHTEpPIpPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOW IMpPaKTUYECKON
CHTYalluH;

— OIpENeNsATh 110 rpaKaM MpoCTeHIINe XapaKTEPUCTHKH MEPHOTUIECKUX
IpoLIeccOB B OHONOTHH, YKOHOMHKE, MY3bIKe, PaJIHOCBS3H U Jp. (aMIUTMTY]A,

IEepUON H T.II.)

Inemenmsl MamMeMamMuU4ecKo20 AHAIU3A

— Bnaners mnonsaTHeM OeckoHeyHO yOBIBaloIIas TeOMeTpUYECKas
IIPOrPECCUU U YMETh MPUMEHSATh ero MpH pelleHruH 3a/1a4;

— INPUMEHSATH U1l peLleHHs 3aa4 TEOPHIO TPeIesioB;

— BIAJIeTh NOHATUAMU OecKOHEeYHO Oonbliie M OECKOHEYHO Majble
YHCJIOBBIE 1OCIIEIOBATEILHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJbIIHEe H
OecKOHEYHO Mallble MOCNIe0BaTeIbHOCTH;

— BJIaA€Th TNOHATHAMH: IIPOH3BOIHAaA d)yHKHPIH B TOYKE, MNpOU3BOOHAA
byHKINH;

~ BBIYMCIISATH IPOM3BOJHBIE dJIEMEHTAPHBIX QYHKIHI U HX KOMOWHAIHI;

— Hcce10BaTh PYHKIMHA Ha MOHOTOHHOCTD U SKCTPEMYMBEI;

— CTPOHUTH rpa(bmcn H TIPpUMEHATH K pPCIICHHIO 3ama4, B TOM YHCJE C

napaMeTpoMm;
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— BIIaJIeTh IOHATHEM KacaTeslbHas K rpaduky QyHKIMH U YMETh
IIPUMEHSTH €ro NP pelIeHHHd 3a/1a4;

— BJIaJeTh MOHATUAMM TNepBooOpasHas  (QYHKIHSA, ONpeaeleHHBIH
UHTerpa;

— NpUMeHsTh TeopeMy Heiorona—JleliOHuIa 1 ee cleACTBUS A pelieHus

3aj1a4.

B noeceonesHo dcusHu U npu u3yueHuU Opy2ux yiebHvlx npeomemos.
— pelaTh NpUKJIaAHbIE 3aa4d U3 OHOIOruH, PU3HKH, XUMHH, SKOHOMHKH
U IPYTHUX IIPEIMETOB, CBA3aHHBIE C UCCIIEI0OBAHUEM XapaKTEPUCTHK MPOLIECCOB;

— HHTEPIIPETHPOBATH ITIOJTYUYEHHBIE PE3YJIBTATEHI.

Cmamucmuxa u meopus eepwlmuocmeﬁ, JdA0ocHKaA U KOM6uﬂamopuka

= OHepI/IPOBaTI:: OCHOBHBIMH OIMHUCATEIIbHBIMH XapaKTEpHCTHKaMH

YHCJIOBOro Habopa, MOHATHEM T'eHepallbHasi COBOKYITHOCTB M BBIOOPKO# U3 Hee;

— OIEpHUpOBATh MOHATHAMHU: YaCTOTA U BEPOATHOCTH COOBITHSA, CyMMa H
IIPOM3BEINCHUE BEPOATHOCTEH, BBIYMCIATH BEPOSTHOCTH COOBITHH HAa OCHOBE
noJicyeTa Yuciia UCXOJI0B;

— BIIAZETh OCHOBHBIMU IIOHATUSMH KOMOMHATOPHKH H YMETb HX
IPUMEHSATH NIPH PElIeHHH 3a/1a4;

— HMEeTh IIpeJICTaBJIeHre 00 OCHOBAX TEOPHH BEPOSITHOCTEH;

— HMETh IIPpEACTaBJII€EHHE O JUCKPETHBIX W HENPEPBIBHBIX CIIy‘Ia.ﬁHBIX

BEJIMYHUHAX U pacnpeacicHuAX, 0 HE3aBUCHMOCTH cnyqaﬁHbe BEJIIMYHH;

— HMETb IpPEACTaBJI€EHHE O MAaTEMaTHYCCKOM OXHIAAHHMH H IHCICPCHH

CIIy4alHBIX BEJIHYHH;

— HMEThE MNpPEOCTaBJICHHE O COBMECTHBIX paclpeleICHUAX Cﬂy'-laﬁHbIX

BCJIMYHH,

— TIIOHHMAaThb CyYThb 3aKOHa OOJIBIIUX YHCENl H BblGOpO‘-IHOI"O METOOda

H3MCPCHHA BCpOHTHOCTeﬁ;
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— HMETh MpPEeACTaBJICHHE O HOPMAJIbHOM pacnpeieieHHd U IpHMEpax
HOpPMAJIBHO pacCIIpe€aeICHHBIX cnyqaﬁﬁmx BCJIIMYHH,

— HMETHh NpEACTAaBJICHUE O KOPPEIIALIHA CJIy‘Iai;IHLIX BEJIHYHH.

B noeceonesHoil scuzHu u npu uzyveHuu Opy2ux npeomemos:
—  BBIUUCIIATH WM OLICHUBATh BEPOSITHOCTH COOBITUH B pealbHOH KHU3HH;

— BbIOMpaTh METOIBI MOAXOIALIEr0 MpeacTaBieHus i 00paboTKu
JTaHHBIX.

Tekcmoeslie 3a0auu

— Pemars pa3Hble 3aa4i NOBBILIEHHON TPYIHOCTH;

— aHalIW3MpOBaTh YCJIOBHE 3aJadd, BBIOMpPATh ONTHMAJIBHBIM METO.
pelIeHHs 3a7a4y, pacCMaTpUBas pa3InyHbIe METOMBI;

— CTPOHMTBH MOJEJb pelIeHHus 3anayd, MPOBOAUTH JOKa3aTelbHBIE
paccyKeHus IPH pelIeHHH 3a1a4u;

— pemwaTth 3a1a4yH, Tpedyrolye nepedbopa BapHaHTOB, POBEPKH YCIOBUH,
BbIOOpa ONTUMAJIBHOTO pe3yJ/IbTaTa;

— A@HaJIM3UPOBATH U MHTEPIPETHPOBATH MOJTYYEHHbIE PEIIEHHS B KOHTEKCTE
YCJIOBHS 3a[1a4H, BBIOMPATh pelIeHHs, He IPOTHBOpEeYalllie KOHTEKCTY,

— TMepPeBOJMThL IPU pEHIeHHUH 337ayd HHOOPMAIMIO M3 OIHON (GOPMEI
3aMUCH B JIPYTYIO, UCIIOJb3Ys NIPH HEOOXOAUMOCTH CXEMBI, TaOIHIIbI, TpadUKH,

AxarpaMMBl.

B nosceownesnoii socusnu u npu uzyuenuu opyaux npeomemos.

— pewarth NpaKTHYECKHE 3aa4M U 33/1a4M U3 APYrHX NPEIMETOB.

I'eomempun
— Branete reoMeTpuyecKMMM TOHSATHSMHU TIPH peEIIEHHH 3aaad |
NPOBEAEHUH MaTEMaTUYECKUX PACCyKIACHUH;

—  CaMOCTOATENBHO (OPMYIHPOBATHL ONpe/eNleHHs] TeOMETPUUECKUX (QUTyp,
BBIZIBUTaTh THIIOTE3bI O HOBBIX CBOMCTBAX M IMpPHU3HAKaX reOMETPHYECKUX (QUIyp H

00OCHOBEIBaTE HMJIM ONpOBEpraTk HX, 0000wWATh WIH KOHKPETH3UPOBAThH
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pe3ysipTaThl Ha HOBBIX Kjaccax (Uryp, NPOBOIUTH B HECIOXHBIX CIIydasX
KJIacCH(HKALHIO (GUryp M0 pa3IuyHbIM OCHOBAHHSM;

— HCCIeloBaTh YepTeXH, BKIOYas KoMOMHauuu Quryp, H3BIeKaTh,
HHTEPIIPETUPOBATh M IpeoOpa3oBbIBaTh MH(OPMALIMIO, NPEACTaBICHHYIO Ha
YepTexax;

— pewarh 3aJadd TEeOMETPHUYECKOro COJEep)KaHHs, B TOM 4YHCIIE B
CHTYalUsAX, KOT/la AJITOPUTM peLIeHHs He CIIelyeT SIBHO U3 YCJIOBHS, BBIMOJIHSATh
HEOOXONMMBbIE  J1s  pelleHHs 3ala4yd  JONOJHHTENbHBIE  IOCTPOCHHMH,
MCCIeIOBaTh BO3MOJKHOCTh NPHMEHEHUs TeopeM M (GopMyn i pelieHHs
3a1ay;

— yMeTb GOpMyJIHpOBATh U JOKA3bIBaTh F€OMETPHYECKHE YTBEPIKICHHUS;

— BJIaeTh TOHATHAMHM CTEPEOMETPHM: MpHU3Ma, MapaulesIenues,
MUpaMHUa, TETPasap;

— HMeTb IpeJCTaBlIeHUsI 00 akCHOMaX CTEPEOMETPHH H CJIEACTBHSAX W3
HUX U YMETb IIPUMEHATh UX IIPU pPellIeHHH 3a/1ad;

— YMeTb CTPOMTh CE€YEHHS MHOIFOIPaHHHUKOB C HCIIOJb30BAHHEM
pasTHYHEBIX METO0B, B TOM YHCJIE U METOJIA CJIEJIOB;

— HMETh NPEACTABJIEHHE O CKPELIUBAIOLIUXCS MPSMBIX B IIPOCTPAHCTBE
YMETb HaXOIHUTh YIOJI H PaCcCTOSIHUE MKy HUMH;

— TPHMEHATh TEOPEMBbl O MapaAUIEIbHOCTH NPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE MPHU pelIeHNH 3a/1aY;

— YMeTh NPHUMEHATh MapajuleIbHOe MPOSKTHPOBAaHHE IS M300paXKeHus
buryp;

— YMETb NPHMEHSATh NEPHNEHAMKYISIPHOCTH NPSAMOH M IJIOCKOCTH IpPH
pelLeHn: 3a/1ay;

— BIIaJIeTh INOHATHSAMHU OPTOTOHAIBHOE TMPOEKTHPOBAHHE, HAKJIOHHBIE H
UX TMPOEKUHH, YMETh MPHMEHATh TEOPEMY O TpeX TMEepHeHIUKYIApax IpH

PCILUCHHH 3a1a1;
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— BJIAJCTbh IOHATHAMH DPAaCCTOSHHE MEXIY thrypaMH B IPOCTPaHCTBE,

o0 MepneHIuKyIAp ABYX CKPELIMBAIOIIUXCS MPSIMBIX U YMETh NPHMEHSTH
UX IIPH pellleHu  3a/1ay;

— BJAJEThb IOHATHEM YIOJ MEXAY HNpPSIMOH H TUIOCKOCTBIO H YMETh
MIPUMEHSATH €T0 NP pellIeHHH 3a1a4;

— BIIAJETh IOHATHAMH ABYTPAaHHBIA YTrOJI, YTOJ MEXIY IUIOCKOCTSMH,
MEePIEHIUKYJISIPHBIE JIOCKOCTU M YMETh IIPUMEHSTh HX IPU PEIIeHHH 3a-1a4;

— BIAAETh MOHATUAMHU IIPU3Ma, NapajljeNienunen H MPUMEeHITh CBOHCTBA
napaJjulesenuresa pyu peleH|  3a1ay;

— BIAAETh MOHATHEM INPAMOYIOJIbHBIM Mapannenenunes ¥ NPHMEHSTh
€ro IpH pelIeH’y 3a1ay;

— BIaJeTh [OHATUAMU THpPAMMJA, BUABI [HUPAMHI, DJIEMEHTHI
MpPaBHJILHOW NUPaMUIbl © YMETh IPUMEHSATh UX NIPH PEIIeHHH 3a/1ay;

— HMEeThb  MpeJCTaBIeHHWE O  TeopeMe  Diilepa,  NPaBHIbHBIX
MHOTOTPaHHHKaX;

— BJIaJIETh MOHATHEM ILIOIIAIX [TIOBEPXHOCTEH MHOTOIPaHHHUKOB H YMETh
NIPMMEHSATH €r0o NPH pPelIeHuH 3a/1ad4;

— BIJIaJIETh MOHATHUAMHM TeJa BpalleHUs (HHITHHAP, KOHYC, map u chepa),
HX CEYEHHUs U YMETh IPUMEHATDH UX TIPU pPellIeHHH 3a1ady;

— BJaZieTh TOHATUSAMH KacaTelbHble MNpsAMbIE W IUIOCKOCTH H YMETh
NIPUMEHSATH UX [PU PELEeHUH 3a1ay;

— HMETb IPEACTABICHAs O BIHMCAHHBIX M OMHCAHHBIX Cdepax U yMETh
IPUMEHSITh UX NIPU pellleHH ! 3a/1ay;

— BIIAIETh NOHATHAMH 00BEM, 00BbEMbl MHOIOIPAHHUKOB, TeJl BpallleHHS
¥ IPUMEHSTh X NPH pelIeHHH 3a/1a4;

— HMeTh MNpEeICTaBJIeHHEe O pa3BepTKe WIJIMHIpPAa M KOHYCa, IUIOLIAIH
MOBEPXHOCTH LIMJIMHAPA U KOHYCA, YMETh MPUMEHSATh UX [IPH PEIIeHHH 3a/1a4;

— HMETh IIPEJCTaBJIeHHe O IIoMaau cepsl U yMeTh IPUMEHATH €ro MpH

PCIICHHUH 3a1a4,
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— YMETHL peliaTtk 3aJadd Ha KOM6HHaHHH MHOT'OTPaHHHUKOB H TEI

BpallleHus;

— HMEThb IPEJCTaBJICHHE O MOJAOOMH B MPOCTPAHCTBE W YMETh pellaTh
3a[1a4d Ha OTHOIIIEHHEe 0OBEMOB U IUTOIIael HOBEPXHOCTEH MOJ0OHBIX GUTYP.
B noeceonegmoii sicusnu u npu uzyyeHuu opyeux npeomemos.

— COCTaBJIATh C MHCIOJIB30BAHUEM CBOMCTB TeOMeTpUYEeCKHUX (Uryp
MaTeMaTH4YeCKHe MOJENM JUIs pEeLIeHMs 3aJad MpakTUYecKoro XapakTepa U
3a7a4 M3 CMEXHBIX [IHCHUINIMH, HCCIEeJ0BaTh IMOJAyYeHHbIE MOIENH U
UHTEPIIPETUPOBATH PE3yJIbTaT
Bexkmopust u koopournameut ¢ npocmpamcmee

— BuilageTh NOHATUAMHU BEKTOPHI U UX KOOPIUHATEI,

— YMETbH BBINOJHATh ONEPallK HaJl BEKTOPaMHu;

— HCIOJIb30BaTh CKaJPHOE IIPOU3BENEHHE BEKTOPOB IIPH PELIEHUH
3ajay;

— TITpPHMEHATh YpaBHEHHE IIJIOCKOCTH, (OPMYJTYy pacCTOSHHS MEXIY
TOYKaMH, YpaBHeHHe chephl IpU pellleHuH 3a1ad4,

— TIPHMEHATH BEKTOPEI M METOJ KOOpAMHAT B IIPOCTPAHCTBE TIPH

PEIICHUHA 3a1a4.

Hcemopua mamemamuxu

— HWmers npexacTtaBieHHe O BKIAAE€ BBIJAOIMXCH MATEMATHKOB B
Pa3BUTHE HAYKH;

— TIOHMMAaTh POJIb MaTEMaTUKH B pa3BUTHHU Poccui.
Memoost mamemamurxu

— Hcnone3oBaTh OCHOBHBIE METOHBI JIOKA3aTeJbCTBa, IPOBOIUTH
JIOKA3aTeJIbCTBO U BBIITOJIHATH onpOBepHceHHé;

— TPHMCHATL OCHOBHBIC METOOBI PCIICHU MaTEeMaTHYECKUX 3ada4;
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— Ha OCHOBE MaTeMaTH4YeCKMX 3aKOHOMEpHOCTed B  MIpHpoJe
XapakTepu30BaThb KpacoTy M COBEPLIEHCTBO OKpY)XAlOIero Mupa H
IPOU3BEIAEHHH HCKYCCTBa;

— TPHMEHATH TMPOCTEHIIME TNPOrpaMMHBIE CpEeICTBAa H  3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBI IIPH PEIICHUH MaTeMaTHYECKHX 3a/1a4;

— ITIOJIB30BaThCA TIPpHUKJIIaAHBIMHA nporpamMmmamMHu H IMporpaMMamMH

CHMBOJIBHBIX BbIYMCICHUN I HCCIIEOBAHUS MaTeEMaTHYECKUX 0OBEKTOB

Ha yray6ieHHOM ypoBHe BBINYCKHHK NMOJYYHT BO3MOKHOCTh HAYYHTHCSH

Inemenmot meopuu MHoMcecme U MaAmemMamu4ecKkou 102UKku

— onepuposamb  NOHAMUEM  OnpeodeneHus,  OCHOBHbIMU  BUOAMU

onpeoeneHuil, OCHOSHbLIMU 8UOAMU MeopeM;
—  NOHUMAamb Cymb KOCBEHHO20 00OKA3ameNbCmed;
—  Onepuposamv NOHAMUAMU CHEMHO20 U HECHEMHO20 MHONCECMEA,;

—  NpUMEHAMb MemooO Mamemamuyeckou UHOYKYuu ONs Npo8edeHus
paccyxcoerutl u 00KazamensCcmea U npu peuleHuu 3a0adu.
B moBceHeBHOM KU3HU U IPU U3YYEHHUH APYTUX MIPEAMETOB:

—  UCNONbL306aMb MEOPEeMUKO-MHONCECMBEHHBIU A3bIK U A3blK NO2UKU OIS
ONUCAHUSL PeaNbHbIX NPOYecco8 U AENEHUU, NPU peuleHUY 3a0ay Opy2ux yuebHvix

npeomemos

Yucna u 8bIpANCEHUA

— 60000HO Onepuposamv HUCIOBLIMU MHONCECMBAMU NPU PeuteHUU

3a0au;

— HNOHUMamb HNPUYUHLL U OCHOBHbIE uoeu pacuiuperus 4Yucioevlx

MHOMHCECMB,

— 61a0emb OCHOBHbIMU NOHAMUAMU MEOPUU OeNUMOCMU NPU peuleHUl

cmaHoapmuelx 3a0ay

—  umems bazosvie npedcmaeﬂenuﬂ O MHOMCEeCmee KOMAJIEKCHbIX Yucen,
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c80600HO 8bINONHAMD mosicoecmeeH bvle npeobpazosanus

MPU20HOMEMPUHECKUX, 102APUPMUYECKUX, CPENEHHbIX BbIPANCEHUL,

enadems gpopmynou bunoma Heromona,

NPpUMEHAMb NPU peueHuy 3a0ay meopemy o JTUHeUHOM NpedcmasieHuu

npumensms npu peuteHuu 3aday Kumaiickyro meopemy o6 ocmamkax;
npumenamo npu peutenuu 3aday Manyio meopemy @epma,
YMemy 8bINONHAMb 3ANUCH YUCIA 8 NOIUYUOHHOU CUCTEME CUUCTICHUSL;

NpUMEHAMbs NpU  peuleHuu 3a0ady meopemuKko-4uciosvle QYHKYuu.:

YUCN0 U cymma oenumenetl, hynkyuio dinepa;

npuMeHsAms Npu peuleHuu 3a0ay yentvie Opoou;

NPUMEHAMb NPU PeuleHul 3a0a4 MHO2OUNIeHbl ¢ OelCMEUMeNbHbIMU U

yenviMu Ko3puyuenmamu;

e1a0emv NOHAMUAMU NPUBOOUMBIU U HENPUBOOUMbLL MHO20YNEH U

NPUMEHAMb UX NPU peuleHUU 3a0ay,

npumeHnsams npu peutenuu 3aoay OcHosHYI0 meopemy ancebpo,

NpUMeHAMs» NpU peuleHuu 3a0ai npocmenuiue GYHKYuu KOMNIEKCHO

nepemMeHHol KaKk 2eomempuieckue npeoobpazo8aHus.

Ypaeunenua u nepasencmea

c60000HO onpedenamv mun U  8vlOUpamb  Memoo  peuleHus

nokaszamenvHelX U 102aPUPMUYECKUX  YPABHEeHUll U  HepaseHcms,

UPPAYUOHANbHBIX YPABHEHUU U HEPABEHCMS, MPULOHOMEMPULECKUX YPAGHEHUU

U HepaeeHcms, UX cucmem,

c60600HO peutamb cucmemol TUHEUHbIX YPABHEHUTL,

— peuiamov OCHOBHblE NMUNbl ypaeHeHuﬁ U HepaeeHcme ¢ napamempamu,

npumeHsms npu peuilenuu 3aday Hepaserncmea Kowu — Bynakoeckoeo,

Bepnynnu,
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— umemsv npeocmaeneHue O  HepaeeHcmeax  Mextcoy — CpeoHuUMuU

CMeneHHviMU

@yHKyuu
— 61ademv NOHAMUEM ACUMAMOMbL U YMemb €20 NPUMEHAMb Npu.

peuieHuu 3a0ay;

—  NpumeHamb Memoobl peuleHus npocmeluux Oug@epeHyuanbHbvIX

YpasHeHuil nepeo2o U 8MoOpo20 NOPSOKO8

deMeHmbl MamemMamuiueckozo aHaIu3a

— €B80000HO 81ademv CMAHOAPMHBLIM ANNAPAMOM MAMEMAMULECKO20
ananu3a oOnsa 8bIYUCIEHUA NPOUIBOOHBIX PYHKYUU OOHOU NEPEMEHHOU,

— C60D00HO NpuUMeHAMb annapam MamemMamuyecko20 aHanu3a oA
uUccne008aHus QYHKYull U NOCMPOEHUs 2paghuKkos, 8 Mom Yucie UCCIe008aHUs.
HQ 6bINYKIOCMb,

— onepuposamev NOHAMUEM NepeooOPA3HOU QYHKYUU ONA peuwleHus
3aoau,

— oenademov OCHOBHLIMU c8edenusmu 06 unmeepanre Hvlomona—
Jleubnuya u e2o npocmetuiux NPUMEHeHUsX,

— Onepuposamv € CMAHOAPMHBIX CUMYAYUSX NPOUZBOOHLIMU BbICULUX
NopAO0KO8,

— yMemb HNpUMEHAMb NpPU peuleHuu 3a0aq Ceoucmea HenpepuléHbIX
@yHKyulL;

—  YMemb npuMeHAmsb npu peuieHuu 3a0ai meopemol Betiepuumpacca;

— yMemb 6bINOIHAMb NPUONUNCEHHblE BbIYUCTCHUS (MemOoObl peuieHus
YpasHeHu, 8blYUCIEHUS ONPEeOeNeHHO20 UHme2pana);

— yMemb NpuUMEHSMb NPUNONHCEHUE HNPOU3BOOHOU U ONPEeOeeHHO20
UHmMe2pana K peuleHuro 3a0ay ecmecmeo3Hanus,

—  8lademv NOHAMUAMU 6MOPAA NPOU3BOOHAA, BbLINYKIOCMb 2papuka

@yHKyuu U ymems uccaedo8ame QYHKYUIO HA BLINYKIOCMb
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Cmamucmuka u meopus eepoamuocmen, 102UKa U KOMOUHAMOPUKA

— umemb npeocmasneHue 0 YeHmMpanNbHou npedebHol meopeme,

— umemv npedcmaeneHue o 6b100POYHOM KOIDGuyuenme Koppenayuu u
JUHEUHOU pezpeccul,

—  umemv npedcmasneHue O CMAMUCMUYECKUX SUNOME3ax U NpoeepKe
cmamucmuyeckou 2unomesvl, O CMAMUCMUKe Kpumepus U ee YpoeHe
3HAYUMOCHmU,

— umMemv NpeocmasneHue O CA3U SMAUPUYECKUX U Meopemudeckux
pacnpeodenenuil,

— umembv npedcmasneHue 0 KOOUpo8aHuu, 08OUYHOU 3aNUCU, OBOUYHOM
oepese,

— e1ademv OCHOBHLIMU NOHAMUAMU meopuu zpagoé (2pagh, eepuiuna,
pebpo, cmenenv epuiuHbl, Nymv 6 zpage) u ymemv NpuMeHAmMb UX Npu
peuteHuu 3a0ay,

— umembv npedcmasneHue 0 0epesvax U ymenv NPUMEHIMb NPU PeUleHUU
3ao0ay;

— e1ademv NOHAMUEM CEA3HOCMb U YMeMmb NPUMEHAMb KOMNOHEHMb
CBAZHOCMU NPU PeUleHUU 3a0aY;

—  YMemb ocywjecmename nymu no pebpam, 06xoowl pebep u eepuiun 2paga;

— umemb npedcmasnenue 06 UIEPOBOM U AMUTLINOHOBOM NYMU, UMEMb
npedcmasnenie 0 mpyoHOCMu 3a0a4u HAXOHCOCHUS 2AMUTLIMOHOB8A NYMIL;

— 8naoemov NOHAMUAMU KOHEUHble U CHYEMHble MHONCeCmea U ymemobp ux

NpUMeHAMb NPU peueHuU 3a0ay;
—  YyMemb npuUMeHAmMb Memoo MamemMamu4eckou UHOYKYUU,

— YyMemb npumeHsms npuHyun Jupuxie npu peuieruu 3a0ay

I'eomempusn

— Hmembs npedcmaenernue 06 akcuomamuieckom memooe;
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— e1ademo NOHAMUEM 2eOMempuiecKue Mecma moiex 8 NpoCmpancmee
U ymems nPUMeHAMs ux 014 peuleHus 3a0ay;

— ymemb nNpumeHamv OJNA peuieHus 3aday ceoucmea WNIOCKUX U
06Y2paHHbIX Y208, MPEXepPaHHO20 Yaid, Meopembl KOCUHYCO8 U CUMYCO8 Ol
mMpexapanHozo yana,

— e1ademov NOHAMUEM NEPNEeHOUKYNIAPHOE CeyeHue NpusMvl U yMemb
NpUMeHAMb €20 NP peuieHuu 3a0ay,

-  umemo npeocmaenenue 0 0eoticmeeHHOCMU npasunibHuLX
MHO202PAHHUKO8;

— e1ademov NOHAMUAMU YEHMPANbHOe U NAPANleNbHOe NPOeKMUPOBaHUe
U NPUMEHAMb UX HNpPU NOCMPOCHUU CeHeHUU MHO202PAHHUKOE MemoOOM
npoekyui;

— umemv npeocmasenenue o pazgepmre MHO202PAHHUKA U Kpamuauuiem
nymu Ha NO8EPXHOCMU MHO20SPAHHUKA,

—  uMemb npedcmasnenue 0 KOHUYECKUX CeYeHUAX,

— umembv npeocmasneHue O Kacarwuxcs cgepax u xKombuHayuu men
8pawjeHus U ymemes NPUMEHAMb UX NPU PeuleHUuU 3a0auy,

—  npumeHsAmv npu peuleHuu 3a0ai GopMyny paccmosHus om mouku 0o
niockocmu;

—  @1ademb pazHelMU CROCObaMU 3a0anUs NPSIMOL YPAGHEHUAMU U YMEMb
NpUMEHAMb NPU peuteHul 3a0ay,

— NpuMeHsms Npu pewleHuu 3a0ay U O00KazamenbCcmee meopem
BEKMOPHDbLU MEMOO U MEMOO KOOPOUHAM,

— umemv npedcmasnenue ob akcuomax obvema, NPUMEHANMb GOPMYbl
06beM08 NPAMOY20161HO20 napannenenuneddq, NPUMsl U RUPamMudsl, Mempasopa
npu peuieHuu 3a0ay;

—  NpumeHAmv meopemvl 06 OMHOULEHUAX 0OBLEMOB NPU peuleHuU 3a0ay;
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—  NPUMEHAMb UHmMezpal ona eviyucieHus 0bvemos u noeepxnocmeii mei

BPAUEHUS, BbIUUCICHUL NI0WAOU cepuyecko2o nosca u obvema uapoozo
cnos;

— umemv npedcmaeneHue 0 O8UNCEHUAX 8 NPOCMPAHCMEe. NAPALIeNIbHOM
nepeHoce, CuMMempul OMHOCUMENbHO NIOCKOCMU, YEeHMPANbHOU CUMMEMpPU,
noeopome OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMEMb NPUMEHAMb
Ux npu peuwteHuu 3a0a4;

—  umemb npedcmasneHue 0 NIoUAOU OPMOLOHANLHOU NPOEKYUU,

— umemdv npeocmasieHue O MpexXsPAHHOM U MHO202PAHHOM yaie U
NPUMEHAMb CE0UCMEA NNOCKUX Y2108 MHO20ZPAHHO20 Y2id NPU peuleHuU 3a0ai,

— umemb npedcmaeieHus O Npeobpazosanuu nooobus, 2omomemuu u
yMemb NPUMEHAMb UX NPU PeuleHUlU 3a0ay,

— YMemb pewiamse 3a0a4u Ha NIOCKOCMU MeMOoOamu cmepeomempui,

—  ymMemb npumeHaAms opmynsl 06vemM08 NPU peuleHun 3a0ay

Bexmopbst u koopounamel ¢ npocmpancmee

— HaxoOume o0bvem napannenenuneda u mempasopa, 3A0AHHBIX
KOOPOUHAmMamu c80UX 8ePULUH,

—  3a0a8amv NPAMYIO 8 NPOCMPAHCMEe;

— Haxooums paccmosHue om MOYKU 00 WNIOCKOCMU 6 Cucmeme
Koopouxam,

— HaxoOume paccmoaHue Mexcoy CKpeujusaroujuMucs MNpamuiMi,

3a0aHHbIMU 8 CUCMeMe KOOPOUHAm
Memoost mamemamuxu

—  HNpuUMeHAmb mamemamuiecKie 3 HaHUuA K ucciedo08aHuI0 OKpyofcaroujezo

mupa (MooenuposeaHue ghusuyeckux npoyeccos, 3a0aiu IKOHOMUKU).
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COJEPXAHUE YYEBHOI'O MIPEIMETA

Aarebpa M Hayaj1a aHaJIH3a

IToBTOopenue. Pelnenue 3amay ¢ MCHIOJb30BAaHHEM CBOMCTB YHCENl H
CHCTEM CYMCIIEHHU, JeIMMOCTH, NOJIel W 4yacTel, NPOLEHTOB, MOAYJICH YHCell.
Pemrenne 3ana4 ¢ UCIOIb30BaHUEM CBOICTB CTeNeHelW U KOpHel, MHOTO4JIEHOB,
npeoOpa3oBaHUii MHOrOWIEHOB ¥ JIPOOHO-pPAallHOHANBHBIX  BBIPOKEHUH.
Pemenue 3aga4 ¢ MCrob30BaHUEM I'palyCHOM Mephl yriia. Moayib Yuciia H ero
cBoiicTBa. Pemenue 3amauy Ha JABHIKEHHE W COBMECTHYIO paboOTy, CMeCH H
CIjIaBbl C IIOMOINBIO JIMHEMHBIX, KBaJApaTHbIX M APOOHO-pallMOHAJIBHBIX
YPaBHEHHi U UX cucTeM. PeleHue 3a1a4 ¢ MOMOUIBIO YHCIOBBIX HEPABEHCTB M
CHUCTEM HEpPaBEHCTB C OJHOH IIEPEMEHHOH, C NpPUMEHEHHEM H300paKeHus
YHUCJIOBBIX IIPOMEXYTKOB. PelieHue 3amad ¢ HCMIOJNB30BAHHEM YHCJIOBBIX

byHKuui 1 ux rpapuxos. Vcrnonb3oBaHue CBOWCTB U rpap¥KOB JTHHENHBIX M

KBaJpaTHYHBIX QYHKUHH, 0OpaTHO#H MPOMOPIHOHANTBHOCTH U QYHKIIHH y=+lx.
I'paduueckoe pelieHue ypaBHEHUIt M HepaBeHCTB. Mcnonb3oBaHue omepanui
HaJl MHOXXE€CTBAMM M BbICKa3bIBaHUAMHU. VIcIIONb30BaHUE HEPABEHCTB U CHCTEM
HEPaBEHCTB C OJIHOM MepeMeHHOMN, YU CIIOBBIX TPOMEKYTKOB, UX 00beTHHEHUN U
nepeceyeHui. Ilpumenenne npu pemeHnH 3amay CBOHCTB apu(bMETHYECKOH H
reOMeTPUYECKOH MpOrpeccHd, CyMMHpPOBaHHMS OeCKOHEYHOH cxojsiueics
reOMEeTPHYECKOM MPOrpecCHH.

MHoxecTBa (4MCIIOBBIE, reOMeTprUecKuX Guryp). XapakTepuCTHYECKOe
CBOMCTBO, 3JIEMEHT MHOXECTBA, IIyCTOe, KOHEYHOe, OECKOHEUYHOEe MHOXECTBO.
Cnocobsl 3ananus MuoxectB [ToamuoxecTso. OTHOIIEHHS MPHHAMIEKHOCTH,
BKJIIOYEHHMs, paBeHcTBa. Omnepaumu Han MHoxectBamH. Kpyrum Diinepa.
KoHeuHble 1 GeckoHeYHbIe, CYETHBIE H HECUETHBIE MHOYKECTBA.

HcTtuHHBIE M 0XHBIE BBICKa3bIBaHHS, OTIEPAllMKM HaJl BBHICKA3bIBAHUSIMHU.
Anzebpa evickaszviéanuii. CBA3b BBICKAa3bIBaHHI € MHOXXeCTBaMHU. KBaHTOpEI

CYIIECTBOBaHHUA H BCCO6H_IHOCTI/I.
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3akoHbl JOTUKH. OcHoBHble No2uueckue npasuna. Pellenne Toruyeckux
3a/1a4 ¢ MCIOJIb30BaHUEM KPYTOB DHJIepa, OCHOBHbIX 102UYeCKUX NPABUL.

Ymozakmouenus. OOOCHOBaHHMS W JI0Ka3aTeJIbCTBO B MaTeMaTHKe.
Teopemel. Buael maremMaTHuecKuX yTBEpXKIEHHH. Budwl oOokazamenbcma.
Mamemamuueckas — unoykyus. — Ymeepaxcoenusn:  obpamnoe  Oanmomy,
NpOMUBONON0dCHOE, 0bpamHoe NpomueonoIoNCHOMY OanHomy. TIpH3HaK H
CBOMCTBO, HEOOXO/IUMBIEC U AOCTATOYHBIE YCIIOBHS.

Ocnoenasa meopema apugpmemuxu. Ocmamku u cpasuenus. Anzopumm
Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema ®epma. g-
uuHble cucmemvl cuucnenus. PyHxkyua Diunepa, qucio u cymma oenumenei
HamypansHo2o Yucia.

Pannannas Mepa  yIia, TPUTOHOMETPHYECKAS OKPY)XKHOCTB.
Tpuronomerpuyeckue ¢ysxkuuu uucen u yryioB. PopMmynsl NpuUBEEHHS,
CIIO)KEHHs ~ TPUIOHOMETPHYECKMX  (yHKUMH, GOopMynbl  OBOMHOrO W
MOJIOBUHHOTO aprymeHTa. Ilpeobpa3oBaHue cyMMbl, pa3sHOCTH B NPOU3BEICHHE
TPUTOHOMETPHUYECKUX QYHKUHUH, H HA00OPOT.

Hymn @yHKUMHM, DpPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTD.
Haubonbmee u HanMeHsliee 3Hauenne QyHkuun. [lepuonuueckue GyHKINHE H

HAaUMEHBIUWH mneprof. YerHele W HedeTHble (YHKUMH. Pyukyuu «OpobHas

yacme yuciay yz{x} U «yenas 4acmov yucnay» y=[x].

Tpuronomerpuueckne (GYHKIHH YHCIOBOrO aprymMeHTa  y =cosx,
y=sinx, y=tgx, y=ctgx. CpolicTBA M TrpaUKd TPUrOHOMETPUUYECKUX
(QYHKIHIA.

OOGpatHple TpUrOHOMeTpUYeCKHe OYHKIMH, HX TJaBHble 3HAYCHHS,
cBoiictBa M rpapuku. TpuroHomerpuueckue ypasHeHus. OIHOPOIHBIE
TPUTOHOMETPUYECKHE YpaBHEHHU . PellleHne mpocTedmx TPUroHOMETPHYECKHUX

HepaBeHCTB. [Ipocreiimue cucTeMBbl TPUTOHOMETPHYECKHX YPABHEHHIA.
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Crenenr ¢ JNEeUCTBUTEIILHBIM ITOKasaTeJjIEM, CBOMCTBa CTEIEHH.
HpOCTeﬁHJHe ITOKa3aTeJIbHbIE YPaBHEHHUSA HW HCPaBCHCTBA. IToka3zaTensHas

bynkuus u ee cBoicTBa U rpaduk. Uncio e u GyHKUus y =e*.

Jlorapudm, cBoiictBa morapudma. JlecATHUHBIH M HATYpaJIbHBIN
norapudm. IIpeobpa3zoBanue norapu(pMUUYECKUX BBIpa)KEHHU .
Jlorapudmuyeckue ypaBHeHHs M HepaBeHcTBa. JlorapupMudeckas GpyHKIHs H
ee CBONCTBa U rpadux.

Crenennass ¢yHKuMs M ee cBoiictBa W rpaduk. MppauuoHanbHbie
ypaBHEHHS.

[lepBuuHBIE TpEeACTaBIEHHS O MHOXKECTBE KOMIUIEKCHBIX YHCEL.
Heticmeua ¢ komnnekchbimu uucnamu. Komnnexcho conpsidicennvle wucia.
Moodyne u apzymenm wuucna. Tpueconomempuueckas (opma KOMNIEKCHO20
yucna. Pewenue ypagnenuil 8 KOMNIEKCHbIX YUCIAX.

Meronx wMHTepBanoB IUid pelleHHs HepaBeHCTB. [IpeoOpazoBaHus
rpa¢uKoB (QyHKIHHA: CIBHUI, YMHOXKEHHE HA YHCIIO, OTPAKEHHE OTHOCHTEIHHO
KOOpAMHATHBIX oced. ['paduyeckne MeToabl pelLIeHHS YpaBHEHHH W
HEPaBEHCTB. PellleHWe ypaBHEHWH UM HEpaBEHCTB, CONEPXKAIIUX MEepEeMEHHYIO
I10J{ 3HAKOM MOJYJISL.

CucTeMBl 1OKa3aTelbHBIX, JIOTAPHPMHUECKHMX W HPPaALlHOHAIBHBIX
ypaBHeHHuH. CHCTEMBI MOKa3aTeNbHBIX, JOrapu(OMHIECKUX H MPPALHOHAIBHBIX
HEpaBEHCTB.

B3anmuo obparneie Gynkuuu. ['paduku B3auMHO 00paTHBIX QYHKIIHIA.

VYpaBHEHUs, CHCTEMBI YPaBHEHHH C ITapaMeTPOM.

©Dopmyna bunoma Hviomona. Pewenue ypaenenuil cmenenu eviuwe 2
cneyuanoHblx 6u0oe. Teopema Buema, meopema besy. Ilpusooumvie u
Henpueooumsle mHo2ounenvl. OcHosHas meopema anzebpwi. Cummempuyeckue
MHo204NeHbl. [Jenouucnentvie u yea03HayuHbvle MHO20YIeHbL.

Huoghanmoesr ypasuenus. Llennvie Opobu. Teopema Pepma o cymme
K8aopamoe.

Cymmol u psdel, Memoodvl CyMMUPOBAHUs U NPUIHAKU CXOOUMOCMIU.
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Teopemvi 0 npubnudiceHuu OelicmeumenbHblX YUcel PayuoHANbHBIMU.

Mnooicecmea na koopounammoii nnockocmu.

Hepaserncmeo Kowu—Bynsaxoeckoeo, HepageHcmeo Hencena,
HepaeeHcmea o CpeoHUXx.

[lonatne mnpenena GyHkuuu B TOuke. [lonsmue npedera @yuxyuu 6
beckoneunocmu. Acumnmomer 2paguxa Gyukyuu. Cpaenenue 6eckoHeyHO
maneix u beckoneuno 6onvwux. HenpepbiBHOCT (yHKIMH. Ceoticmea
Henpepulénvlx pyurkyui. Teopema Betiepuumpacca.

Juddepenmupyemocts ¢yukuuu. I[Ipon3BoaHas (yHKIMH B TOYKe.
Kacarenbnas x rpapuky ¢ynkuuu. ['eomerpryeckuil ¥ (U3MUECKHH CMBICT
NPOU3BOAHOW.  [Ipumenenue  npouzeooHou 6  usuxe. IlpousBoaHbIe
31eMeHTapHbIX QyHKIHi. [TpaBuna nudpepennmpopanus.

BTopas npousBoiHasi, ee reoMeTpHUECKHi U pU3MIECKUI CMBICI.

Touku okctpemyma (MakcumMyma ©  MuHEMyMa). MccremoBaHue
3JIEMEHTapHbIX (QYHKIHH HAa TOYKH IKCTpeMyMma, HauGojbllee M HaHMeHbIIee
3HA4YCHHE C TOMOIUBIO NPOU3BOAHOU. [locmpoenue zpaghuxoe Gyukyui c
noMowblo  npou3eoonvix. Ilpumenenue npouzeooHOlN npu pewenuu 3a0ay.
Haxooicoenue sxcmpemymos @yHKyuii HECKOIbKUX NepeMeHHbIX.

ITepBoobpasnas.  Heompenenenusiii  umHTerpan. [lepBooOpasusie
3JIeMeHTapHbIX QyHkuuid. Ilnomans kpuBonMHeHHON Tpaneunu. Popmyna
Hetorona-Jleiibnuna. OnpenenenHslii uHTerpan. Buiuucienue nnowadei
NIOCKUX uzyp u 06vemos men 6pawyenus ¢ NOMowbIO UHMe2pana..

Memoodel pewenus ynxyuonanvHwlx ypasrenuii u nepageHcma.

I'eomerpus

[loBTOpenue. Pemenue 3amau ¢ MCroONb30BaHWEM CBOMCTB GHryp Ha
MJI0CKOCTH. PellleHne 3a1a4 Ha J0Ka3aTebCTBO U MIOCTPOEHHE KOHTPIIPUMEPOB.
[Ipumenenne mpocTeHmMX NOruyeckMx mnpaswi. PemreHwe 3amay ¢
MCIOJIb30BAaHHEM TEOpeM O TPEYIOJbHUKAX, COOTHOIIEHHH B MPAMOYIOIbHBIX

TPEYTrOJIEHHKaX, d)aKTOB, CBJA3aHHBIX C YETBIPEXYIOJIbHUKAMH. Pemenue 3aJa4 C
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HCII0JIb30BaHUEM (DAaKTOB, CBSI3aHHBIX C OKPYXHOCTSMH. Pelredue 3amay Ha
M3MEpEeHUs] Ha IJIOCKOCTH, BBIYMCIIEHUS NJIUH W Momanen. Pewenue 3aday c
ROMOUBIO BEKMOPOS U KOOPOUHAN.

Harnsngnas crepeomerpus. Ilpusma, mnapawienenunesn, NOHpaMHIa,
TeTpasap.

OcHOBHBIE  TOHATHUS TIEOMETPHH B  TPOCTPAHCTBE.  AKCHOMBI
CTePEOMETPHH U CIEACTBHS U3 HUX. [lonamue 06 akcuomamuyeckom memooe.

Teopema  Menenas  onn  mempasdpa.  TlocTpoeHHWe — ceuyeHHH
MHOTOIDaHHMKOB ~ METOJOM  clefioB.  lleHTpasibHOEe  MpPOEKTHPOBaHME.
[TocTpoenne cedyeHnit MHOrOrpaHHUKOB METOIOM IPOEKIHIA.

CxpemmBaromuecs NpsMble B POCTPAHCTBE. YIOJN MEXKIy HHMH.
Memoowr naxoocoenus paccmoanuil Mexicoy CKPeuusauUMUCs NPAMbIMU.

Teopemsl 0 mapaienbHOCTH NPAMBIX H IIOCKOCTEH B MPOCTPAHCTBE.
IlapannensHoe mnpoeKTHpoBaHHE U H300paxenue ¢uryp. I eomempuueckue
mecma mouex 8 NPocmpaHcmee.

[lepneHUKynspHOCTE  OpAMONH M IUIOCKOCTH.  OpTOroHansHOE
npoektupoBanue. Haknonnsle u npoekuuu. Teopema o Tpex nepneHauKyspax.

Buovi  mempasopos. Opmoyenmpuueckuii  mempasop, KapKacHwiii
mempasop, pasnozpannsiii mempasop. Ilpsmoyzonsoiiic mempasdp. Meduanwl
u bumeduanvl mempasopa.

Hocmpausanue mempasopa 0o napannenenuneda.

Paccrosiuns mexny durypamu B npoctpanctse. OOuumii neprneHauKyisp
JABYX CKPEIMBAIOIIUXCS MPAMBIX.

Yrnel B mpoctpanctse. [lepnenmmkynsipueie miaockoctd. ITnowads
opmozonanerou npoexyuu. Ilepnenouxynaproe ceuenue npusmol. Tpexepannuiil
u Muozoepannviu yeon. (Ceolicmea NIOCKUX Y2108 MHO202PAHHO20 Yand.
Ceoticmea nnockux u O8yzpannvix y2noe mpexepannozo yena. Teopemsl
KOCUHYCO8 U CUHYCOB OJI MPexXspanHo20 Yaia.

Bunbl MHOrOrpaHHHKOB. Pazeepmiu muozozpannuxa. Kpamuaiiwue nymu

HA NOBEPXHOCMU MHO202PAHHUKA.
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Teopema Orinepa. IlpaBunbHBIE MHOTOTPAHHHKH. /J[eoticmeéennocms
NPAaBUIbHBIX MHO202PAHHUKOS.

[Tpuzma. [Tapannenenunen. CroiicTBa napajuleNenumnena.
[IpsimoyronbHeIi mapamnenenunen. HakioHHbIE TPU3MEL

[lupamuna. Buasl nupamua. DieMeHTHl NpPABHIBHOW MHPAMHJIEL.
[IupamMuznbl ¢ paBHOHAKIIOHEHHBIMH peOpaMH M TpaHsAMH, HX OCHOBHBIE
CBOMCTBA.

[Inomaay noBepXHOCTeH MHOTOTPaHHHKOB.

Tena Bpamenus: UMIMHAP, KOHYC, map U chepa. CedeHus HHUIMHIpA,
KoHyca u mapa. [1lapoBoii cerMeHT, 11apoBoii CloM, mapoBoii ceKTOp (KOHYC).

YceueHHas nHpaMHa H YCEYEHHBIH KOHYC.

Onemenmot cpepuueckoii ceomempuu. Konuyeckue ceuerus.

KacarenbHble mpsiMble W IUIOCKOCTH. BriucaHHbIe W ONMHcaHHBIE ChEpHI.
Kacaiowuecs cghepvi. Kombunayuu men epawjenus.

BekTopel u koopauHaTtel. CymMMa BeKTOpPOB, YMHOXKEHHE BEKTOpa Ha
4KCII0. YTou Mexay Bekropamu. CKansipHoe Ipou3BeAeHHUE.

YpaBHeHne miockocTH. PopMyla pacCTOSHHS MEXKAY TOYKAMH.
VYpaBHenue chepsl. Popmyna paccmosnus om mouku 00 nrockocmu. Cnocobwl
3a0anus NPAMOoU YpasHeHUAMU.

Pewenue 3a0au u Ookazamenbcmeo meopem ¢ NOMOWbIO 6eKMOPOS U
MemoooM KOOpOUHam. InemeHmol 2e0Mempuu Macc.

[TonsTue obnvema. O6beMbl MHOrOrpaHHHKOB. OOGbeMbl Te BpaIlEHHUS.
Axcuombl obvema. Bvieod gpopmyn 06vemos npamoyz2oneHo2o napaiienenuneoa,
npusmol u nupamudel. Dopmynvt Ona HaxodcoeHus obvema mempaszopa.
Teopemuvl 06 omHoweHUAX 06LEMO8.

Ipunoocenus unmezpana k 8vluucienul0 ob6vemo8 u noeepxHocmei men
spawjerus.  Ilnowade cgepuueckozo nosca. Obvem wapoeozo cnos.
IIpumenenue o6vemos npu peuieHuu 3aoau.

ITnomane chepsl.
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Paszeepmrka yununopa u kownyca. Ilnomanb TMOBEPXHOCTH WHJIKHIpA H
KOHYca.
KomOuHaIuu MHOTOrpaHHUKOB U TeJl BPallleHHs.
Ilonobue B mpocrpaHcTtBe. OTHOlIeHHe 00beMOB M IUIOIIAAEH |
NOBEPXHOCTEH MOJOOHBIX (DUTYP.
Heudcenus & npocmpancmee:  napamienvHulii  NEPEHOC,  CUMMEMPUs.
ONMHOCUMENBbHO WNIOCKOCMU, YEeHMPATbHAA CUMMEmpUs, Nnosopom OMHOCUMENbHO
NPAMOI.
IIpeobpazosanue nodobus, comomemus. Peuienue 3aday Ha niockocmu ¢

UCNONb30BAHUEM CInepeoMempudecKux Memooos.

\
|
\
BeposiTHOCTE W CTATHCTHKA, JIOTHKa, Teopust rpagoB H
KOMOMHATOpHKA

[Tosropenue. Mcnonb3oBanue Tabnui ¥ nuarpamMM IUis NpeJCTaBIICHHS
naHHbIX. Pemenue 3amay Ha NpHUMEHEHHE OMHUCATENbHBIX XapaKTEPHCTHK
YHUCIOBBIX HAOOpOB: CpeaHHX, HaWOOJBLUIEr0o M HAHMEHBIIEr0 3HAYeHHs,
pa3Maxa, JHUCIIEpCHMM M CTaHAApPTHOrO OTKJIOHEHHWs. BBIYHCIIEHHE YacTOT H
BEpPOATHOCTEH  COOBITMH. BblyKMclieHne BeposATHOCTEH B OmbITax C

PaBHOBO3MOKHBIMH SJIEMEHTAapHBIMH HCXOJaMH. HUcnons3oBanue

KOMOMHATOpPUKH. BBbIUMClIeHHe BEpOATHOCTEH  HE3aBHCHMBIX  COOBITHIA. :
Hcnonbp3oBanne GopMyIbl CI0XKEHHS BEPOATHOCTEH, TuarpamMm Diijiepa, IepeBa
BeposSITHOCTeH, popMyiibl bepHymm.

Beposmnocmroe npocmpancmeo. Axcuomv meopuu 6eposmHocmeli. i

YcnoBHas BeposTHOCTh. [IpaBuno ymHoxeHus BeposTHOocTel. Popmyna
noJiHOM BeposATHOCTUH. Popmyna baiieca.

JluckpeTHble chyvaiiHble BenMYWHBI W pacnpeneneHusi. COBMeECTHBIE
pacnipenenenus. Pacnpenenenne CcyMMbBl M NPOM3BENEHHUS He3aBUCHMBIX
ClIly4alHBIX BEIMYHH. MaremaTHueckoe OXHIaHHE W JIUCIEPCHs CIydaiHOM

BEJIMYUHBI. MaTeMaThudeckoe OXXHOaHUE W OUCIIEPpCHA CYMMBI Cﬂy‘{aﬁHle

BECJIMYHH.
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bunapnas  cimy4aifHas =~ BenMuMHA, — pacmpefelieHHe  BepHyIUIH.
['eomeTpuueckoe pacnpenenenue. BuHOMHanbHOE pacrnpeneleHHe M €ro
CBOMCTBA. [ unepeeomempuyeckoe pacnpeoenenue u e2o ceolcmaa.

HenpepeiBHBIE  cry4aiiHble BeNWYWHBL.  [DIOTHOCTH  BEPOSTHOCTH.
@yukuus pacnpeenenus. PaBHoMepHoe pacnipe/eeHue.

Iloxaszamenvroe pacnpedenenue, e2o napamempeoi.

Pacnpedenenue  Ilyaccona u  ezo  npumenenue. HopmansHoe
pacnpenenenune. @ynkuusa Jlannaca. [TapameTpsl HOpMATbHOTO pacnpeneleHus..
[Ipumepsl  cilyya#HBIX BEJMYHH, MOJYHHEHHBIX HOPMAILHOMY 3aKOHY
(morpemHOCT  M3MEpEHHH, pocT uenoBeka). [lewmpanvnas npedenvras
meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema Bepnynnu.
3axon bonvuiux wucen. Boibopouneiii memod usmepenus eeposmuocmeil. Ponb
3aKoHa OONLUWIUX YUcen 8 Hayke, npupode u obwecmae.

KoBapuanus aByx ciydaiHeix BenuuuH. [loHsiTHe 0 K03 dHUIHEHTE
Koppensauuu. CoBMmecTHble HaOMIONEHHS JBYX CIy4YalHBIX  BEJIHYMH.
Buibopounviii koagppuyuenm koppensyuu. Jluneinasn pezpeccus.

Cmamucmuueckas zunomesa. Cmamucmuxa Kpumepus u ee YpPOo8eHb
3nauumocmu. Ilpoeéepka npocmetiuiux cunomes. Imnupuueckue pacnpeoeneHus
U ux c6s3b ¢ meopemuieckumu pacnpedeneHuamu. Paneosas koppensyus.

ITocmpoenue  coomsemcmeuu. HnvexmueHvie u  ClOpbeKMueHble
coomeemcmeus. buexyuu. [Juckpemnas nenpepuvignocms. Ipunyun Jupuxne.

Koouposanue. Jlsouunas 3anuce.

OcHoenvie nowamua meopuu epaghos. Jlepeeovs. Jleouuroe odepego.
Cesasnocme. Komnonenmuwr cessnocmu. Ilymu wna epaghe. Diineposvr u

I'amunvmonoesvr nymu.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 knacc

Anredbpa u Haya/1a MaTeMaTHYe€CKOI0 aHAJTH3a

No Haszpanue TeMsl, paznena KomugecTBo
n/n 4acoB
| IToBTOpEHME MaTepHaa 7-9 KjaccoB 3
2 JleiicTBUTENBHBIE YKCIIA 12
3 YncnoBele QYHKIHH 10
- Tpuronomerpuyeckue GyHKIHHA 24
5 Tpuronomerpryeckue ypaBHeHHUs 10
6 [Ipeobpa3oBaHHe TPUTOHOMETPHIECKUX 21
BBIPOKEHUH
7 KomMmmiekcHble yncia 9
8 [IpousBoaHas 29
9 KombuHaropuka 1 BEposSTHOCTh 7
10 IToBTOpEeHUE 11
Hroro: 136 4
I'eomerpus
Ne Ha3Banue temsl, pa3nena KonugectBo
n/n 4acoB
1 Hexkoropsle cBeleHNs U3 MITaHUMETPHH 124
2 Beenenue 3y
3 [Tapau1eIbHOCTh NPSIMBIX M TJIOCKOCTEH 16 4
4 IleprieH IUKYISIPHOCTD NMPSIMBIX U 174
IUIOCKOCTEN
> MHororpaHHuKH 144
6 Obobuaroniee NoBTOpeHHE 64
Hroro: 68 u
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11 knace

A.m*eﬁpa H HAYaAJIa MaTEMaTHYE€CKOIo aHa/Iu3a

Ne Ha3spanue temsl, paszzena Konuuectso
n/n 4acoB
1 IToBTOpeHue kypca 10 knacca 74
2 MHorouseHsl 104
3 Crenenu u kopHU. CTeneHHble QYHKIUH 244
1 ITokazatensHas U norapudmuueckas 314

GyHKIHU
5 [lepBooOpasHas U HHTErpa 94
6 DIeMEeHTHI MaTEMaTHYECKON CTATUCTHKH, 9y
KOMOMHATOPHKH M TEOPHH BEPOSTHOCTEMH
7 YpaBHeHHs U HepaBeHCTBAa. CHCTEMBI 334
YPaBHEHHUH ¥ HEPABEHCTB
8 Obob1maroniee MoBTOpeHHe 134
Hroro: 136 4
I'eomeTpus
No HasBanue temsl, paznena KonuuectBo
n/m 4acoB
1 JlexapTOBBI KOOPAVHATHI U BEKTOPHI B 6u
NPOCTPaHCTBE
g Meroa KoopauHAT B POCTPAHCTBE 154
3 Tena u moBepXHOCTH BpaleHus 16 4
4 O6BbeMbl Tell U MJIOMIAAN HX IOBEPXHOCTENH 174
5 Ob6o0maroiiee moBTOpeHHE Kypca 144
reOMETPHH, TOATOTOBKA K UTOTOBOM
aTTeCTallMH
Hroro: 68 4
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