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MNOACHUTEJBHASA 3AIIMCKA
Pabouas nmporpamma yyeOHOro Kypca mo anredpe U Hadajgam aHanusa Juist 11 kiacca pazpaborana Ha ocHoBe [IpuMepHOil mporpaMMbl CpeaHEro

(momHOTO) 001IEeTr0 00pazoBanus (MPOPMIBHBIA YPOBEHB), C YIETOM TpeOOBaHUM (eaepaIbHOr0 KOMIIOHEHTA FOCYAapCTBEHHOTO CTaHIapTa CPEIHETO
(moHOT0) 00I1IeT0 00pa30BaHUs C UCIOIB30BAaHUEM PEKOMEHIalui aBTOpcKoi mporpammel C.M. Hukonbckoro u ap. (M.: Ilpocsemenue, 2010).
Y4eOHO-METOINYEeCKUI KOMILIEKT BKJIFOUACT B CEOS:

1.

2.

S

Anrebpa 1 Havyaja MareMaTHu4yeckoro aHanusa. 11 kmacc: ydeOHUK 11 00111e00pa3oBaTebHBIX yUpexIeHUi: 0a30BbIi U PO (QUIBHBIA YPOBHH
/ A.I' Mopakosuu [u 1p.]. — M.: IIpocBemenue, 2020.

Anrebpa u Hauana aHanu3a: auaakTudeckue Matepuainsl i 11 k. / MK Tlotanos. - M.: Ilpocsemenue, 2017.

Anrebpa u Hayasla MaTeMaTU4YecKoro aHanusa: 11ki.: 6a30Belii U npoduiibHbI ypoBHU: KHUTA A yuutens/ M.K. IToranos, A.B. IlleBkuH.-
IIpocsenienne,2008.

[IporpamMMmbl  0011€00pa30OBaTENbHBIX YUpekIeHUH. Anrebpa M Hauyana Matemaruueckoro aHammza. 10-11 kmaccel / cocraButens T.A.
Bypmuctposa. — M.: [Ipoceemenue 2017.

Anrebpa ¥ Hayalia MaTeMaTH4ecKoro aHanu3a. Temaruyeckue TecThl. llkimacc: 6a3oBblii U npodunsHeli ypoBHu / FO.B. Hlenenera.-M.:
IIpocsenienne,2016.

Atanacss JI.C. u np. I'eomerpust. [Iporpammel 061meodpazoBatenbubix yupesxaenuit. 10-11 kiaccer./ M. IIpocsemenue, 2010.

I'eometpus 10-11: yaeOHUK 17151 00me00Opa3oBaTeNbHBIX YUpexKIeHUH: 06a30BbIi 1 npoduibHbid ypoau/ JI.C. Atanacsa, B.®. bByry3oB u ap.
M.: IIpocsemnienue, 2010.

Jlannas paboyast mporpamMma OpUeHTHpOBaHa Ha ydamuxcsl 1 kiacca, pa3paboTaHa Ha OCHOBE CIEAYIOUIUX JOKYMEHTOB:

1.®enepanbHbIi rocy1apCTBEHHBI 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOrO o011ero oopasosanus. [Ipuka3 MunucrepcTBa oOpa3zoBaHus U Hayku PO
or 17.12.2010 r Ne 1897;

2. dyHaamMeHTaIbHOE AJIPO COAEpKaHusl 001Iero oopazoBanus. -4-¢ usf., 1opad. — M. : [Ipocsemenue, 2011. — (CtanaapThl BTOPOTO MTOKOJICHHUS).

3. IIporpaMmel pa3BuTHs U (JOPMUPOBAHKS YHHBEPCAIBHBIX YHEOHBIX ACHCTBHI I cpeanero (monHoro) obmero oopasosanus. — M.: IIpocemenne, 2010.-(CranmapTs
BTOPOTO ITOKOJICHWSI);

4, KOHHGHHI/IH Pa3BUTHA MATCMATHYCCKOT'O 06p330BaHI/IH B Poccuiickoit CDeL[epauI/n/I.

[Iporpamma coOTBETCTBYET YUCOHHKY YUEOHUK U 33/IaUHUK «AJNreOpa U Hayalla MaTeMarndeckoro aHanusa. 11 kimacc . ba3oBblit u yriryOneHHbIH
ypoBHu» A.I'. Mopakosuu, B.I1. CemenoB, MockBa «Muemo3nna»2020. seimycka.u ['eomerpust — 10-11 knace, aBtop JI.C.Atanacss. B.®d.byry3o0s,
C.b.Kagomues u np.

B cootBercTBuu ¢ KoHnenuueit pa3BuTs MaTeMaTnieckoro oopazoBanus B Poccuiickoii @enepaiiuil BHIACTSAIOTCS TPU HAlpaBiIeHUs! TpeOOBaHUN K
pe3ysibTaTaM MaTeMaTHYecKOro 00pa3oBaHuUs

1) IIpakTHKO- OpUEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKa JUIs KHU3HH);



2)
3)

MaremMaTuka JJIs1 UCITOJIB30BAaHUA B HpO(b€CCI/II/I;

TBopueckoe HampaBiIeHne, Ha KOTOPOE HalleJIeHbl Te 00yJaroIuecs, KOTOpbIE IIIAHUPYIOT 3aHUMAThCsl TBOPUECKOM U MCCIIEI0BATEIbCKOM
paboToii B 00J1acTH MaTeMaTUKH, GU3UKH, SKOHOMHUKHU U APYTUX 00JIACTSX.

JTH HANIPABJICHHUS PeaJIM3YIOTCH B ABYX 0JI0Kax TpeOoBaHUil TpeOOBaHMIl K pe3yJbTaTaM MaTeMaTH4eckoro oopasosanus. Ha yriay6aennom
YPOBHe:

Brimyckauk HayuuTcs B 11-M Kimacce: Uit yCIIEITHOTO MPOIOJKEHUST 00pa30BaHMs MO CHIEIMAIBHOCTSM, CBSI3aHHBIM C IPUKIIAIHBIM
HCIIOJIb30BAHUEM MATEMATHUKHU.

BbInycKHUK OTyYUT BO3MOKHOCTh HayuuThes B 11-M Kkinacce: i obecrieyeHus: BO3SMOYKHOCTH YCIIEITHOTO MPOJOJIKEHHS] 00pa30BaHus 110
CIELUAIBHOCTSM, CBSI3aHHBIM C OCYILECTBJICHHUEM HAyYHOH M UCCIIE0BATENBCKOM JeSITEIbHOCTH B 00JIACTH MAaTEMAaTUKU M CMEXHBIX HAYK.

ILnanupyemsblie npeaMeTHsblie pe3yabTaTrhl ocBoeHnss OOII OO0

MarteMaTHKa: anreﬁpa H HAYa/Ia MaTEMAaTUYE€CKOI0 aHa/Iu3a, recoMeTpus

Yriy01eHHbIH ypOBEHb
«CHucTeMHO-TeOpeTHYeCKHE Pe3YJIbTAThI»

Paznea Il. BoINyCKHUK HAYYHMTCH 1V. BbIIyCKHMK NOJYYHT BO3MO’KHOCTh HAYYHUThHCS
Hean Jl5s ycnenrHoro mpo1oJnDKeHust 00pa3oBaHuUs na obecneuenus 603MOACHOCMU YCHEUHO20
OCBOEHMA 10 CHENHUATbHOCTSM, CBSI3aHHBIM C MIPUKJIIAJHBIM UCTIOIb30BAHUEM | NPOOOJJICEHUs 00PA308AHUA NO CREYUATIbHOCTAM,
npeaMera MaTeMaTHKH CBA3AHHBIM C OCYUeCMEIEeHUEM HAYYHOU U

uccne008amenbeKoll 0esmeibHOCmu 8 001acmu

MAMEMAMUKU U CMENHCHLIX HAYK

TpedoBanus Kk pe3yabTaram
1 :
Inemenmyr | — CBOOOJHO ONEPUPOBATH MOHATHAMU: KOHEYHOE MHOXKECTBO, | Jocmudicenue pesynomamos pasoena ll,
meopuu SJIEMEHT  MHOXXECTBA,  TOJMHOXECTBO,  ITIEPECEUCHHUE, | ONepupo6anmv NOHAMUEM ONPEeOeNeHUsl, OCHOGHBIMU
1
3pecb m

Aanee: 3Hatb onpeageneHne NOHATUA, 3HATb U YMETb 060CHOBbIBATH CBOIZCTBa(I'IpI/BHaKM, €C/In OHU eCTb) NMOHATUA, XapPaKTepn3oBaTb CBA3N C APYTMMU MOHATUAMMN,

npeacrtaBnAaa o4HO NOHATUE KaK 4acCTb Le/I0OCTHOro KomnJsiekca, UCnos1ib30BaTb NOHATHNE U €ro CBOWCTBA npuv npoeeaeHnn paccy>+<p,eHV||‘/'|, AOKa3aTenbCTs, peweHnn 3agau.



MHOJICecme u

O6”be,I[I/IHCHI/Ie M Pa3sHOCTb MHOKECTB, YHCJIOBBIC MHOXCECTBA Ha

suoamu onpeoenenuil, OCHOBHLIMU BUOAMU MEOPeM;

mamemamuy KOOPJIMHATHOW MPSIMOM, OTPE30K, WHTEPBAJ, IMOJIYHHTEPBAJ, | HOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCEA,
ecKoil MPOMEKYTOK c BBIKOJIOTOM TOYKOIA, rpagu4ecKoe | onepuposams NOHAMUAMU CHEMHO20 U HECHeMHO20
J102UKU MPEJICTABICHNE MHOKECTB HA KOOPAMHATHOM MIOCKOCTH; MHOdICECMBA;
—  3a[aBaTh MHOYKECTBA IEPEUYMCIICHUEM U XaPaKTEPUCTHUYECKUM | HPUMEHAMb MEMOoO MAmMemMamu4eckou UHOYKyuu Ol
CBONCTBOM; npoGedeHUs. pacCyHCOeHULl U OOKA3AMENbCME U NPU
— OIepHupoBaTh HNOHATUIMMU YTBEPXKICHUE, OoTpulLlaHuE | PeULeHUU 3a0au.
YTBCPKIACHUS, UCTUHHBIC M JIOJXKHBIC YTBEPXKACHMS, IIPUUYMHA, B nosceonesnoii sicuznu u npu usyienuu Opyeux
CIIEICTBUE, YACTHBIA  clydyail  OOIIEro  yTBEPXKACHHS, npeomemos:
KOHTPIPUMED; UCNONIL308AMb MEOPEMUKO-MHONCECTNBEHHBIU A3bIK U SA3bIK
—  TIPOBEPATH MPUHAIEKHOCTD IEMEHTA MHOXKECTBY; JI02UKU 0151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U A61eHUll, NPU
— HaXOAWTh IEPECEYCHHE U OOBCIAMHCHHE MHOXECTB, B TOM | PEWECHUU 3a0au Opy2ux y4eOHblx npedmemos
YuCclie MPEJCTABICHHBIX I'pa)MuecKy Ha YMUCIOBOW IPSIMON U
Ha KOOPJIMHATHOM TJIOCKOCTH;
— TMPOBOJUTH JIOKa3aTeJbHbIE PACCYKICHHUS I O0OOCHOBaHUS
WCTUHHOCTHU YTBEPKIACHUI.
B nosceownesnoti sicuznu u npu uzyuenuu Opyeux npeomemos:
— HCMOJIb30BAaTh YHMCJIOBBIE MHOXECTBA HA KOOPAWHATHOU
NpsAMOM M Ha KOOPAMHATHOW TUJIOCKOCTH JUIsl ONHMCAHUSA
peaNbHBIX MPOLIECCOB U SABJIECHUN;
— TMPOBOJIUTH JIOKA3aTEJIbHBIE PACCYXKICHHUS B CUTyalHUsX
MOBCEHEBHOW JKM3HM, MpPU PEHICHUH 3a]ady U3 JAPYrux
MIPEIMETOB
Yucna u — CB0OOMHO OIEpUpOBATh TOHATUSMH: HaTypaibHOE uucio, | Jocmuoicenue pesynomamos pasoena ll;
GbIpadicenun MHOKECTBO HATYPalbHBIX YHCEN, LEI0E YHUCI0, MHOXKECTBO | C60O00HO ONepuposams YUCI068bIMU MHONCECMEAMU NPU

LENbIX YHucesl, OObIKHOBEHHass ApoOb, JecATUYHas JApoOb,
CMEUIaHHOE  4YMCJIO, pAlUMOHAIBHOE YHCIO, MHOXECTBO
palMOHAIBHBIX YHCE], HPPALUOHAIBHOE YHCIO, KOpPEHb
CTENIEHU n, JENCTBUTEIILHOE YHUCIIO, MHOXECTBO
JEUCTBUTEIIBHBIX 4YUCEI, TIEeOMETPUYECKass WHTEPIpeTaLys
HaTypaJIbHbIX, IENbIX, PALMOHAIBHBIX, JEUCTBUTEIBHBIX
YHCell,

— TOHUMaTh M OOBACHATH pPa3HUIy MEXIYy MO3UIHOHHOW U

peuweHuu 3a0a4;

HOHUMAMb NPUYUHBL U OCHOBHbLE UOeU PACUUPEHUS]
YUCTIOBBIX MHOINCECE,

811a0emsb OCHOBHbIMU NOHAMUAMU Meopul 0eIUMOCHU NPU
peueHuy Cmanoapmmusix 3a0ay

umemsv 6a308vle NPeOCMAaBIeHUs. O MHOICECTEe
KOMNJICKCHBIX YUCE)L;

CB00O00HO BbINOIHAMb MONCOECMBEHHbIE NPE0OPA308AHUSL




HEMO3UIIMOHHON CHCTEMaMU 3aIlMCH YHUCEI;

MEePEeBOAUTh YHCJIA M3 OJHOM CHCTEMbl 3amUCH (CHCTEMBI
CUHCJIEHUS) B IPYTYIO;

JIOKa3bIBaTh M MCIIOJB30BaTh MPU3HAKKU JCIMMOCTH CYMMBI U
MPOU3BEJICHUSI TPHU BBHINOJHEHUU BBIYUCICHUW W PEUICHUU
3a/1ad,

BBINOJIHATh OKPYIVICHUE PAlMOHAIBHBIX W HPPALMOHAIBHBIX
YHCeN C 3aJaHHOM TOYHOCTBIO;

CpPaBHUBATH JICUCTBUTEIIbHBIC YK CIIa PA3HBIMU CIIOCO0AMU;
yIOPSI0YMBATh YHCIIA, 3allMCAaHHBIE B BUJE OOBIKHOBEHHOW U
JECATUYHON JpoOM, YKCIIa, 3alUCaHHBIE C KCIOJIb30BAHHEM
apu(PMETHYECKOT0 KBAJPATHOTO KOPHS, KOPHEH CTEIeHU
oouble 2;

Haxoautb HOJl u HOK pa3upiMu ciocobamu ¥ HCHOJIB30BaTh
WX TIPU PEIICHUH 3a71a4;

BBITIOJIHATh BBIUMCICHUS W TPeoOpa3oBaHUsS BBIPAKCHHH,
COJICpIKAIlMX JICUCTBUTENIbHBIE YHCIIAa, B TOM YHCJIE KOPHHU
HaTypAJIbHBIX CTETECHEM;

BBITIONHATh CTaHAAPTHBIE TOXKJIECTBEHHBIE MPEOOpa30BaHUS
TPUTOHOMETPUYECKHUX, JorapupMuIecKux, CTETICHHBIX,
HPPAIMOHATIBHBIX BBIPAKEHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBINOJIHATE U OOBSICHATH CPAaBHEHUE PE3Y/IbTaTOB BBIYMCICHUN
IIpU  pPELICHUHM [PAKTUYECKUX 3aJa4, B TOM  YHUCIE
NPUOIMKEHHBIX BBIYMCIEHUN, HCIIONIb3Yd pa3Hble CIOCOOBI
CPaBHEHUM;

3alUChIBaTh, CPAaBHUBAThb, OKPYIVIATh YHCIIOBBIE JTaHHBIE
peanbHBIX BEIMYHMH C HCIOIB30BAHMEM DPa3HbIX CHUCTEM
U3MEPEHUS;

COCTaBJISITh M OLIEHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBBIE
BBIPAKEHMS IIPU PELIEHUH NTPAKTUYECKUX 33]1a4 U 3aJa4 U3 IPYTUx
y4eOHBIX MPEIMETOB

MPUSOHOMEMPULECKUX, L02APUDPMULECKUX, CTNEeNEeHHbIX
8bIPACEHULL;

enaoemuv opmynoi bunoma Heromona,

NPUMEHSAMb NPU peleHuU 3a0ay meopemy 0 TUHeUHOM
npeocmasnenuu HOJJ;

npumensms npu peweHuu 3a0ay Kumaiickyro meopemy 06
ocmamkax,

npumensms npu peweHuu 3aoay Manyo meopemy @epmay
YMemb 8bINOIHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU cucmeme
CYUCTeHUS,

NPUMEHSIMb NPU PEUUEHUU 3A0aY MeOPemUKO-YUCI08ble
@yHKyuu: yucio u cymma oenumeneu, pyuxkyuio diiepa;
NpUMeHsMb NPU peuterul 3a0ay yenuvie Opoou,
NPUMEHSAMb NPU PeleHUU 3d0AYUMHOOUIEHbL C
oelicmeumenbHbiMU U YeablMu Ko @uyuenmamu,
671a0emb NOHAMUAMU NPUBOOUMDLU U HENPUBOOUMBILLL
MHO20UJIeH U NPUMEHSIMb UX NPU PeUuleHUul 3a0ay;
npumensms npu peweHuu 3a0ay OCHOBHYI0 meopemy
aneebpol;

NpUMeHsMb NpU peueHuu 3a0ay npocmetiviue QyHKyuu
KOMNIEKCHOU NePeMeHHOU KaK 2eoMempuiecKkue
npeobpazoeans




Ypasnuenus u
HepageHncmea

CBob6oiHO OIepUpPOBATh MOHATUSAMU: YpaBHEHHUE,
HEPABEHCTBO, pPABHOCUJIbHBIE YpPAaBHEHUSI U HEPABEHCTBA,
YpaBHEHUE, SIBIISIIOIIEECS CIEICTBUEM JIPYyroro ypaBHEHMS,
YpPaBHEHUs, PAaBHOCWUJIBHBIE HAa MHOECTBE, PABHOCHJIbHBIC
npeoOpa3oBaHus YpaBHECHUN;

peuaTh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B
TOM 4YHUCJE€ HEKOTOpble YypaBHEHUA 3- W 4-ii CTeNeHeH,
JIpOOHO-pallOHAJIbHBIE U HPPALMOHAJIBHBIE;

OBJIAJIETh OCHOBHBIMH TUTMIAMH MIOKa3aTeIbHbIX,
norapu(MUYECKUX, UPPAUOHAIBHBIX, CTEIICHHBIX ypaBHEHUI
U HEPAaBEHCTB M CTaHAAPTHBIMU METOJaMHM HX pPEIICHUN U
MIPUMEHATH UX IIPU PELICHUU 33]1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

MPpUMEHATh TeopemMy Buera g pemieHuss HEKOTOPBIX
YpaBHEHUH CTENIEHU BBIIIE BTOPOA;

[IOHUMATh CMBICII TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCHJIbHBIX
peoOpa3oBaHUsAX YPAaBHEHUN M YMETh UX JOKa3bIBaTh;
BJIAJIETh METOAAMM PELICHUS ypaBHEHUM, HEPAaBEHCTB M MX
CHCTEM, YMETb BBIOMpATh METOJl pelleHUus U O0OOCHOBBIBATH
CBOI1 BBIOOD;

HCII0JIb30BaTh METOJ MHTEPBAJIOB Ul PELLICHUS HEPABEHCTB, B
TOM YHUClIe JPOOHO-pallMOHANBHBIX M BKJIIOYAIOMIMX B ceOs
HppalMOHATIbHBIE BHIPAKEHUS;

pemath anreOpanyeckre ypaBHEHHS M HEPaBEHCTBA M UX
CHCTEMBl C TapaMeTpamMH ajireOpandeckuM U rpaduuyecKuM
METOJIaMU;

BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTeJIbCTBA HEPABEHCTB;
pelaTh ypaBHEHHs B LEJIbIX YHUCIIAX;
n300paxkaTb ~ MHOKECTBA Ha  IJIOCKOCTH,
YpaBHEHUSIMU, HEPABEHCTBAMHU U UX CUCTEMaMH;
CBOOOJHO HCIIONIb30BaTh TOXKJIECTBEHHBIE IPeoOpa3oBaHuUs
IIPY PELICHUN YPAaBHEHUHN U CUCTEM ypaBHEHUN

3a71aBaeMble

Jlocmuoicenue pesynomamos pazoena ll;

Cc80000HO onpedensimb mMun U 6blOUPAMb Memoo
peuwieHuss  NOKA3amenbHblX U J102apUpMuyecKux
VPasHeHUll U HepaBeHCms, UPPaAYUOHAIbHLIX YPAGHEeHU
U HepageHcmes, MpUSOHOMEMPUYECKUX VPABHEHUU U
Hepagencmas, ux cucmem,

€80000HO peuiams cucmembvl TUHEUHbIX YPAGHEeHU,
peuiamsb OCHO8Hble MUNbl YPAGHEHUN U HEPABEHCME C
napamempamu,

npuMeHamb npu peuieHuu 3aday Hepasercmea Kowu —
bynaxoeckoeo, bepuynnu,
umems npeocmasieHue o
CpeOHUMU CmeneHHbLMU

HepaseHcmeax Meofcdy




B nosceonesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:

— COCTaBJISATh M pelIaThb YpPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
IIPY pELICHUN 3aJa4 JPYTUX y4eOHBIX [IPEIMETOB;

—  BBIIOJIHATH OLICHKY MPaBI0N0100Us pE3yNbTaTOB,
MOJIy4a€MbIX  IPU  PELIEHUH  pa3JIMYHBIX  YpaBHEHUH,
HEPaBEHCTB U UX CHCTEM MU PEIICHUH 3a/1a4 JPYTUX YueOHbIX
MIPEAMETOB;

— COCTAaBJISITH M pelaTb YpPaBHEHHWs M HEPABEHCTBA C
napamMeTpaMH TpU  peIIeHWH 3aJad  JIpPYrux  y4eOHBIX
MIPEAMETOB;

— COCTaBJISITb YPaBHEHHE, HEPAaBEHCTBO WJIM HX CHUCTEMY,
ONMUCHIBAIOUIME PEAIbHYI0 CHUTYalMI0 WIM IPUKIATHYIO
3a/1a4y, HHTEPIIPETUPOBATH ITOJyYEHHBIE PE3YJIbTaThI;

—  HCHOJIb30BaTh IPOTPAMMHBIE  CpPEACTBA MPHU  PELICHUU
OTJIEJIbHBIX KJIACCOB YPABHEHUIN U HEPABEHCTB

Dyukyuu

Brnaners moHATHSIMHU: 3aBUCUMOCTD BEITUYNH, (PYHKIUS, apryMEHT
U 3HaueHue (PyHKIMU, 00JIaCTh ONpPEAEICHUS U MHOKECTBO
3HaueHUN QYHKIMH, TpadUK 3aBUCUMOCTH, rpapuK QyHKIUH,
HYJIM QYHKIMH, TIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, BO3pAacTaHUE Ha
YHCIIOBOM ITPOMEXKYTKE, YObIBAHNE Ha YHUCIOBOM IPOMEXKYTKE,
HauOoJIbIlIee M HaUMEHblIlee 3HaueHne (QYHKIUU Ha YHCIOBOM
MPOMEXKYTKE, Ieproanyeckas QyHKIUs, IEpUo/, YeTHAs U
HeueTHas (PYHKIMM; YMETh IPUMEHATh 3TU MOHATHS IIPU PELLICHUN
3aj1a4;

BJIAJICTh MOHATUEM CTeNeHHasi QYHKIUS; CTPOUTH €€ TpapuK U
YMETb IPUMEHATH CBOWCTBA CTENEHHON (YHKIUU NPU PELICHUH
3az1ay;

BJIa/IETh MOHATUSIMHU MTOKa3aTelbHast PYHKIINS, YKCIIOHEHTA;
CTPOUTH UX TPaQUKH U yMETh IPUMEHATH CBOWCTBA
MoKa3aTelbHON (YHKIIMH MPU PELISHUH 33]1aY;

BJIAJICTh MOHATHEM JlorapupMudeckas GyHKINS; CTPOUTH €€
rpaduk 1 yMeTh IPUMEHSAThH CBOMCTBA JorapuMuyueckoit
(GYHKLMU NP pelIeHu! 3a/1a4;

Jlocmusicenue pesynomamos pazoena ll;

611a0emb NOHAMUEM ACUMNIMONbL U YMeMb €20 NPUMEHIMb
npu pewenuu 3a0ay,

npUMeHsIMb MemoObl peulenus RPOCmetuuux
ougpepenyuanbHuIX YypasHeHull nepeoco U Mopo2o
nopsaoKos




BJIAJICTh NOHATUSAMHU TPUTOHOMETPHUECKUE (DYHKIIUH; CTPOUTH UX
rpaduKy ¥ YMETh IPUMEHSTH CBOMCTBA TPUTOHOMETPHUECKUX
(GyHKUUH NpyU pelIeHu! 3a1a4;

BJIAJICTh MOHATHEM 0OpaTHAasl QYHKIMS; TPUMEHSITH 3TO NOHATHE

IIPY PEILICHUN 3a]a4;

OPUMEHSATH MIPH PELICHUH 331a4 CBOMCTBA ()YHKIIMIA: YETHOCTD,

NEPUOANYHOCTb, OTPAHUYEHHOCTD;

NPUMEHSTH MIPH PELICHUH 33/1a4 PeoOpa3oBaHus IpapKOB

byHKIM;

BJIQ/IETh NOHITUSIMH YUCIIOBAs MOCJIE10BATEIILHOCTD,

apudMeTHUecKas U FeoMeTpUIecKasi Mporpeccus;

IPUMEHSTH [P PEIICHNH 3aJ]a4 CBOICTBA U IPU3HAKU

apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

B nogceonesHotl scuznu u npu uzydeHuu Opy2ux y4eOHoix

npeomemos:

— ompeaensaTh Mo TpaduKaM M HUCIONB30BATh JUISL PEIICHHS
NPUKJIAJHBIX 3ajad CBOMICTBa peallbHbIX IPOLECCOB U
3aBUCUMOCTeH (HamOoiblIMe ¥ HAUMEHbUIME 3HAuYCHMS,
MPOMEXYTKH  BO3pacTaHusi M yObIBaHUS  (QYHKIHH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, aCUMIITOTHI, TOUKU Iieperuoa,
HEePUO U T.I1.);

— HHTEpPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOMN
IIPAKTUYECKON CUTYaLUH;.

ONpEAENATh N0 rpadukam NPOCTEHUIINE XapaKTEPUCTUKU

NEePUOJIMYECKUX MPOLECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE,

pPaaMoOCBA3H U Jp. (aMIUIMTya, TEPUOJ U T.11.)

Onemenmul
mamemamuy
ecK020
ananusza

Brnaznets moHsTHEM OECKOHEUHO YOBIBAIOIIAsl TEOMETPUUYECKas
MIPOTPECCHUS M YMETh MPUMEHSATH €T0 MPU PEIICHUH 3a/1a4;
MPUMEHSITh JUIS PEIICHUs 33]1a4 TEOPHUIO TIPEIETIOB;

BJIAJIETH IMOHITUAMU OECKOHEYHO OO0JIBINNE U OECKOHEYHO MaJjIble
YHCIIOBBIE TIOCTIEIOBATEIHHOCTH 1 YMETh CPAaBHUBATH OECKOHEYHO
0oJIbIINE U OECKOHEYHO MaJIbIE MTOCIIEN0BATEILHOCTH,;

BJIQ/ICTh MOHITUSIMHU: TIPOU3BO/IHASL (DYHKIIUHU B TOUKE,

—  Jlocmuoicenue pezynomamog pazoena II;

c60000HO  61a0emb  CMAHOAPMHLIM — ANNAPATNOM
MamemMamuyecko2o — amaiuza — Oasl  GbIYUCTEHUS
NPOU3BOOHBIX (PYHKYUU OOHOU NePeMEeHHOU,

CB0D0OHO NPUMEHAMb annapam MamemamuieckKo2o
aHanuza Ons UCCie008anusi QYHKYull U NOCMpPOeHUs.
epaghuxos, 8 mom yucie uccie0o8anus Ha bINYKIOCMb,




MPOU3BOIHAS (PYHKIIMH;

— BBIYUCIIATH TPOU3BOJHBIC JJICMEHTAPHBIX (QYHKIUH H HUX
KOMOMHAIINIA;

— Hccaen0BaTh (YHKIUH HA MOHOTOHHOCTD M 9KCTPEMYMBI;

— CTPOHTH TpapuKd H TNPUMEHATH K PEHICHUIO 3aJad, B TOM
YHCIIE C TApaMETPOM;

— BJIAJETh MOHSATUEM KacaTelnbHas K TpaduKy pyHKIHHA U YMETh
MPUMEHSITH €ro IIPH PEIICHUH 3a/a4;

—  BJIAJICTHh MOHATHUSMH MEPBOOOpa3Hast (HYHKIUS, ONPEICIICHHBII
WHTETpa,

— mpuMeHsATh TeopeMmy HproTona—JIeiiOHuIa 1 ee ciieACcTBUs IS
pelIeHHUs 3a/1a4.

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux y4eOHboix

npeomemos:

— pemarh NPUKIAIHBIC 3a/la4d U3 OHOJIOTUH, (DU3UKU, XHMUH,
SKOHOMHKH ¥  JIDYT'HX  TpPEJAMETOB,  CBS3aHHBIE  C
WCCIIEIOBAaHIEM XapaKTEPUCTHK MPOIECCOB;

—  HUHTEpHpPETUPOBATH NOTyYEHHBIC PE3YIbTAThI

— onepuposamv NOHAMUEM NePBOO0OPA3HOU DYHKYUU O
peutenus 3a0au,
— 081a0emb OCHOBHLIMU CBEOeHUAMU 00 uHmezpane

Hviomona—Jletibnuya u e2co npocmeuuux
NPUMEHEHUSX,
— onepuposamb 8 CMAanOapmHvIX CUmyayusx

NPOU3BOOHBIMU BbICULUX NOPSOKOS,

— yMemb NpUMeHAMb NpU peuleHuu 3a0ad Ceoucmed
HenpepuvLeHbIX PYHKYULL

— yMemb NPUMEHAMb NpU peuleHuu 3a0ay meopemvl

Beuiepwumpacca,

— ymMemb  GbINOJHAMb  NPUOTUNCEHHbIE — BbIYUCTICHUS.
(Memoobl peuieHus YpaeHeHull, BbIYUCTICHUS
onpeoeneHH020 UuHmezpaia);

— yMemb NPUMEHAMb NPUNONACEHUE NPOU3BOOHOU U
OnpeoeneHHo20  uHmezpaia K - peuwlenuio - 3a0ay
ecmecmeo3Hanus,

— enademo NOHAMUAMU emopast NPOU3800HAS,

BbINYKIIOCMb 2pagpuKra QYHKYUU u ymems uUcciedo8ans
DYHKYUIO HA 8LINYKIOCTD

Cmamucmuxk
a u meopus
6eposstmHocm
ell, 102uKa u
KOMOuHamop
uKa

OnepupoBaTh OCHOBHBIMHU OIHCATEIbHBIMU XapaKTEPUCTUKAMHU
YHCIOBOr0 HAbOPa, MOHATHEM I'eHepajbHas COBOKYITHOCTb U
BBIOOPKOM U3 Hee;

— ONepUpOBaTh MOHATHAMM: YaCTOTAa U BEPOSTHOCTb COOBITHS,
CyMMa UM  IPOM3BEIEHUE  BEPOSTHOCTEH,  BBIYMCIATH
BEPOSTHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIa UCXOJIOB;

— BJIAJETh OCHOBHBIMU MOHATHSIMH KOMOWHATOPUKU U YMETh UX
MIPUMEHSITH [IPU PEIIeHUH 33]1aY;

— HMETb IpeJICTaBlIeHe 00 OCHOBAX TEOPUHU BEPOSITHOCTEH;

— HMEThb [PEJACTaBICHHE O JUCKPETHBIX M HENPEPBIBHBIX
CIIy4allHbIX BEJIMUMHAX M PACIpEAEIEHUSIX, O HE3aBUCUMOCTHU
CIIyYaHBIX BEJIMYMH;

Jlocmuoicenue pesynomamos pazoena ll;

uMems npedcmasiienue 0 YeHmpaibHoU NPeodelbHOl
meopeme;

umemyv npedcmasierue o0 8b100pPOUHOM KOdPduyuernme
Koppenayuu u TUHeUHoU pecpeccuu,

uMemsb npedcmasiene 0 CMamucCmu4yeckux 2unome3ax u
npogepke CIMamucmu4eckoll 2unome3ssl, 0 CMAamucmuKe
Kpumepusi u ee ypogHe 3HaA4UMOCHU,

uMemsb npedcmasiienue 0 C8s3U IMIUPUYECKUX U
meopemuyecKux pacnpeoenenutl;

umemv npedcmasienue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCH,
08OUYHOM Oepese;

671A0emb OCHOBHLIMU NOHAMUAMU meopuu epagos (epag,




UMETh TPEJCTaBICHHE O MaTeMaTH4YeCKOM OXHUIAHUH U
JUCTIEPCUU CITyYalHBIX BEIHYNH;

MMETh TPEJACTABICHHE O COBMECTHBIX paclpeeIeHUsX
CIIyYaiiHBIX BEJIUYMH;

MOHUMATh CYTh 3aKOHAa OOJBIIMX YHCEI U BBHIOOPOYHOIO
METO/1a U3MEPEHHUSI BEpOSITHOCTEH;

MMETh TPEJACTABICHHE O HOPMAJIBbHOM paCHpeleieHUd |
MprUMepax HOPMAaJIbHO PacpeeNIEHHbIX CIIy4aiHbIX BEJNYHH;
HMMETh MPEJCTABICHUE O KOPPEISIIIUHU CIIYYalHBIX BETUYHMH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYHUCIISITh WU OLIEHUBATh BEPOSITHOCTH COOBITUH B PEabHOM
JKU3HU;
BBIOMPATh METOJIBI IMOIXOAIIETO MPEJACTaBICHUS U 00paOOTKH
JaHHBIX

sepuuna, pebpo, cmeneHsb epululbl, Nymo 6 epage) u

YyMemb NPUMEHAMb UX NPU peuleHuu 3a0ay;

umems npedcmasiienue 0 0epesbsx u ymems NPUMeHsIms

npu pewenuu 3a0ay,

811a0emsb NOHAMUEM CEAZHOCHb U YMemb NPUMEHSNMb

KOMNOHEHMbl CA3HOCMU NPU peuleHul 3a0a4;

yMemb 0CyWecmasisnams nymu no peopam, oo6xoovl peoep u

sepuiun epaga;

umems npedcmasienue 06 UNEPOBOM U 2AMUTLINOHOBOM

nymu, umems npeocmasienue 0 mpyoHocmu 3a0adu

HAXO0HCOEHUST 2AMUTILINOHOBA NYMU,

— @lademb  NOHAMUAMU  KOHeuUHble U  CUemHble
MHOJCECBA U YyMemb UX NPUMEHSAMb NpU peueHuu

3a0ay;

— ymMemb  NPpUMEHAMb — Memoo  MAMeMamudeckoll
UHOYKYUU,

—  yMemb npumeHsmv HpuHyun Jlupuxie npu peuieHuu
3a0ay

Texcmoeuvie
3a0auu

Pemrate pa3Hble 3a/1a4i OBBIIIEHHON TPYAHOCTH;
aHAJM3UPOBaTh YCIOBUE 3aJjaud, BBIOMpPATh ONTHUMAJIBHBIN
METO/JI PELIEHUS 3a7a4H, paCCMaTpUBasl pa3IM4HbIE METO/IBI;
CTPOUTH MOJEJIb PELIEeHHUs 3a7aud, IPOBOJUTH J0Ka3aTeIbHbIE
paccyXaeHusl IPU pEeLIeHUH 3a]1auH;

pemaTh 3ajauu, TpeOyroue nepedopa BapHaHTOB, MPOBEPKU
YCJIOBUH, BBIOOPA ONTUMANILHOTO PE3YNbTaTa;

aHAJIM3UPOBATh U MHTEPIPETUPOBATH MOJYyUYEHHBIE PELICHUS B
KOHTEKCTE yCJOBMsS 3ajauyd, BbIOMpaThb pEUIeHHs, He
IIPOTUBOPEYAILINE KOHTEKCTY;

MEePEeBOUTh MpPH PELICHUH 3aJaud HHQOPMAIUIO W3 OJIHOU
(dhopmBI 3amucu B APYTYI0, MCIHOJB3YS TPH HEOOXOAMMOCTH
CXEMBI, TAONIHUILIBL, TPAQUKH, THATPAMMBI.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

Jlocmuoicenue pesynomamos pazoena |l




peliaTh NPaKTUYCCKUEC 3aJa4d U 3ada4i U3 APYTUX OIPEAMETOB

T'eomempus

BJ'IaI[GTB TCOMETPUICCKUMU ITOHATUAMMU IIPU PEIICHUU 3aJ1ad U
IIPOBCACHUHN MAaTEMATHYCCKHUX paccymz[eHHﬁ;

CaMOCTOSATEIIBLHO ¢bopmynupoBaTh onpeleacHus
reOMEeTpUUeCKUX (QUryp, BbIIBUraTh THUIIOTE3bl O HOBBIX
CBOWCTBAX W NpPU3HAKAX TIEOMETPUYECKHX GUryp u

000OCHOBBIBAT, WJIM  ONpOBepraTb HX, 0000mAaTh WK
KOHKPETHU3UPOBATh PEe3y/lbTaThl HAa HOBBIX Kiaccax QuUryp,
MPOBOJIUTHh B HECIIOKHBIX CIyYasx KiIacCHPHKaIMo GUryp mno
Pa3IMYHBIM OCHOBAHUSM;

UCCIIC/IOBATh  YEPTEXH, BKIOYAs KOMOWMHAIMH  QUryp,
W3BJIEKATh, HHTEPIPETHUPOBATH u IPeoOpa3oBhIBATh
nH(OpPMAIIHIO, TIPEJICTABICHHYIO Ha YepTekKax;

peliarh 3a7a4d reOMETPUIECKOr0 COJICP)KaHus, B TOM YHCJIC B
CUTYyallUsX, KOTJIa QJTOPUTM PEIICHUS HE CIEAYyeT SIBHO W3
YCIIOBUS, BBIMONHITH HEOOXOMWMEBIC JUISl PEIICHHS 3aJadu
JIOTIOJTHUTEJIbHBIC ITOCTPOCHHMS, HCCICAOBATh BO3MOXKHOCTD
MIPUMEHECHHS TeopeM B POpMYJT IS pEIICHMS 3a/1a4;

yMeTb (QOpMyIHpOBaTh U JOKa3bIBaThb TI'E€OMETPHUYECKUE
yYTBEPKICHUS,

BIIQJICTh MMOHSATUSMHU CTEPEOMETPHUU: TIPHU3Ma, IMapaJICIICITUTIC],
MUpPaMHJIa, TETPadIP;

UMETh TpENCTaBICHUA 00 aKCHOMax CTePEOMETPHH H
CIIEJICTBUSX M3 HUX M YMETh NPHUMEHATh UX TPU PEIICHUU
3a71ad4;

YMETb CTPOUTH CEYEHHS] MHOTOTPAHHHKOB C HCIIOJIb30BAaHHEM
Pa3IMYHBIX METOJIOB, B TOM UKCJIE U METOJIA CIIEOB;

UMETh TIPEJICTABICHHE O CKPCIIMBAIOIINXCS TPSMBIX B
MPOCTPAHCTBE U YMETh HAXOAWTHh Yroll M PACCTOSHUE MEXIY
HUMH;

Hmemo
Mmemooe,
671a0emb NOHAMUEM 2eoMempuiecKue mecma moyexk 8
NpoOCMpancmee u ymemv NPUMeHsmv uUx O1s peuleHus
3a0a4,

yMemb NpuMeHsmv Ol peuleHusi 3a0ad C8oUCmsd
NJIOCKUX U OBYCPAHHLIX Y2l08, MPpexecpaHHo20 Yaeid,
meopembl KOCUHYCO8 U CUHYCO8 O]l MPEeXePaHHO20

npe()cmaeﬂeﬂue 00 akcuomamu4ecKkom

yena,

61a0emvb  NOHAMUEM  NEePNeHOUKVIAPHOe  cedeHue
NPU3MbL U YMemb NPUMEHAMb €20 NPU peuleHuu 3a0ay;
umems npeocmasieHue o 080UUCMEEHHOCMU

NPABUTLHBIX MHO2OSPAHHUKOS,
611a0emsv NOHAMUAMU YEHMPALbHOEe U NAPALIeNIbHOe
NPOeKmuposanue U NPUMEeHAmMs UX Npu NOCMPOeHUU
CeYeHUll MHO20SPAHHUKO8 MEMOOOM NPOEKYULL;

umems npedcmasiienue 0 pazeepmie MHO20SPAHHUKA U
Kpamyaiiuiem nymu Ha N0O8ePXHOCMU MHO202PAHHUKA,
umems npedcmasiienue 0 KOHUYECKUX Ce4eHUsIX,

umems npeocmasieHue 0 Kacaowuxcsi cgepax u
KOMOUHAyuyu men 6paujeHus u ymems NPUMEHAMb UX
npu pewenuy 3a0au;

NPUMEHAMb NPU peuleHuU 3a0ay Gopmyny paccmosnus
Om MoUKU 00 NIOCKOCMU,

61ad0emsb  pAa3HbIMU  CNOCOOAMU  3A0AHUS  NPAMOU
VDABHEHUSIMU U  YMeMb NPUMEHSMb NpPU  pPeuleHuu
3a0au;

NPUMEHAMb NPpU peueHuy 3a0ay U 00Ka3amenbCcmee
meopem 8eKMOPHbILL Memoo U Memoo KOOPOUHAM,

— [UPHMCHATH TCOPEMBI O  Mapa/UICJIIBHOCTH  MPAMBIX  H umMems  npeocmasienue 006 — akcuomax —obvema,
IITOCKOCTEH B IIPOCTPAHCTBE IIPY PCIICHNH 3a1a', npumeHams  Qopmynvl  00beMO8  NPAMOY20JbHO2O
— yMETh TPUMEHATHh TNapaIeIbHOE MPOCKTUPOBAHHUE IS




n3o0pakeHus: Guryp;

YMETh MPUMEHSThH MEPIEHAUKYISIPHOCTH MPSIMON U TUIOCKOCTH
IIPY PEIICHUH 33]1aY;

BJIAJIETh  IOHATUSMH  OPTOTOHAIBHOE  IPOCKTHPOBAHUE,
HAKJIOHHBIE ¥ UX TPOCKIIUU, YMETh MPUMEHSTh TEOPEMY O TpeX
MEPICHINKYIISIpax MPU PElICHUH 3a/1a4;

BJIAJICTh TOHATHSAMU PpAcCTOSHHUE Mexny ¢urypamu B
MIPOCTPAHCTBE, o0mwmii NEePIICHANKYIISP TBYX
CKPCIIMBAMOIINXCSA TPSAMBIX W YMETh MPUMCHITh HUX TIpU
peILICHUH 3a]1a4;

BIIQJICTh TIOHSTHEM YTroJl MEXIy MPSAMOW W TUIOCKOCTBIO H
yYMETh MPUMEHSTH €T0 MPH PEIICHUU 3371a4;

BIIQJICTh TOHATHSMH JBYTPAHHBIA  YTOJN, Yyrol MEXIy
IUIOCKOCTSIMHU, ~ TEPIEHAUKYISPHBIE TUIOCKOCTH W yMETh
MPUMEHSTh UX NP PEIICHUH 33]1a4;

BIIQJICTh TIOHATHSAMHU TPU3MA, MapaJUIelIenuIe] U MPUMCHSTH
CBOWCTBA MapaJuIeJIenuIie/ia IPU PelIeHUH 3a/1a4;

BNIQJIETh TOHSATHUEM MPSIMOYTOJBHBIN Mapajulefienunen Hu
MIPUMEHSITh €T0 MIPH PEIICHUH 3aa4;

BIIQJICTh TOHSTHSMH THUPAMHJIA, BHUJIBI IMHPAMUJ, DJIEMEHTHI
MPABWJIBHOHN MUPAMUIBI U YMETh MPUMEHSATh UX TPU PEHICHUH
3azady;

UMETh TPENCTaBIEHHE O TeopeMe
MHOTOTpaHHUKAX;

BIIA/IETh TOHATHEM IUJIOUIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
U yMeTh IPUMEHSTh €ro IIPU PEIIeHUH 3a7a4;

BJIQJICTh MOHATHSIMHY TeJla BpalieHus (MUIUHAP, KOHYC, map U
chepa), UX CEUYEHUS U YMETh MPUMEHATh UX MPH PEIICHUU
3ajad;

BIIQ/IETh TOHATHSIMH KacaTelbHBIE MPSMbIE U TJIOCKOCTH H
yYMETb MIPUMEHSITh U3MPU PEIICHUH 3a7a4;

UMETh MPEJACTABIICHUS O BIIMCAHHBIX M ONMHMCAHHBIX Cepax H
YMETh MPUMEHSTH MX TIPH PEIICHUH 33719,

Dlinepa,IpaBUIbHBIX

napaiienenuneoq, NpusMbl U NUPAMUObL, Mempa’opa
npu pewienuu 3a0au,

NPUMEHSAMb meopembl 00 OMHOWEHUSX 00beMO8 npu
peutenuu 3a0ay;

NPUMeHAMb uHmezpan O/ Bbl4UCTeHUs 00beMo8 U
nosepxHocmerl mei 6pAUjeHUs, BbIYUCIEHU NIOWAOU
chepuneckozo nosica u 00vemMa uapo8o2o Clos;

umems npeocmaeieHue 0 O0BUICEHUSX 8
npocCmpancmee: NApaiielbHOM nepeHoce, CUMMempuu
OMHOCUMENbHO NIOCKOCHU, YEHMPATbHOU CUMMempUll,
nogopome  OMHOCUMENbHO — NPAMOU,  BUHMOBOL
CUMMempuu, yMemb NPUMEHIMb UX NpU peuleHuu
3a0auy;

umems npedcmagieHue 0 HIOWAOU OPMOSOHATLHOU
npoexyuu,

umemsb  npeocmaeieHue 0  MpPexepaHHoOM U
MHO20CPAHHOM Yeie U NPUMEHSIMb CEOUCMBA NIOCKUX
Vell08 MHO20SPAHHO20 Yeld NpU peueHuu 3a0ay,

uMemv npedcmasieHusi 0 npeoopazo8aHul noooous,
2oMomemuu U ymems NPUMEHSMb UX Npu peuleHuu
3a0au;

yMemb pewliams 3a0a¥u HA NIOCKOCMU Memooamu
cmepeomempuu;

yMemb NpUMeHAMb Bopmybl 00beM08 NpU peuleHuu
3a0ay




BJIQ/IETh MOHATUAMU O0bEM, O0OBEMbI MHOTOIPAaHHUKOB, Tel
BpallleHUs U IPUMEHATh UX [P PELICHUU 33]1aY;

MMETh TIPEJICTaBIICHUE O pa3BepTKE LWIMHIpPAa U KOHYCA,
IIJIOIIA I TOBEPXHOCTH HUJIMHAPA U KOHYCA, YMETh PUMEHSITh
UX MIPU PEUICHUHU 33]1aY;

UMETh MPEACTABICHUE O IJIOMAAn ChEephl U YMETh MPUMEHSTh
€ro IMpH PEILICHUHU 3a/1a4;

yMETbh pelaTh 3aJaud Ha KOMOMHALMKW MHOTOIPAaHHUKOB U TEJ
BpallEeHUS;

UMETh TMPEACTaBICHUE O MOAOOMH B MPOCTPAHCTBE U yMETh
pemiath 3a7auyd HAa OTHOIIEHHWE OO0bEeMOB M IUIOMIAJEH
MMOBEPXHOCTEN MOAOOHBIX (pUryp.

B nosceounesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

COCTaBJISITh C HCIOJIb30BAHUEM CBOWCTB TI'€OMETPUUECKHUX
buryp MareMaTHYecKMe MOJCTH JUIA PpelICHHsS 3ajad
MIPAKTUYECKOT0 XapakTepa W 3ajad U3 CMEKHBIX IUCIMILIUH,
WCCIIEOBATh TIOJYyYEHHBIE MOJIETH UM HHTEPIPETUPOBATH
pe3yabTaT

Bexmoput u

BJ'Ia,HeTI) IMMOHATUAMMU BEKTOPHI U UX KOOPAUHATHI;

Jlocmuoicenue pesynomamos pazoena ll;

KOOpOUHAamyl | — yMeTh BBINONHATH ONEPALH HAJl BEKTOPAMH; — Haxooumv o00veM napainerenuneda u mempa’opa,
6 — HCIIOJB30BaTh CKaIIpHOC IMPOU3BEACHUE BEKTOPOB IIpU 3a0aHHbIX Koop()uHamaMu ceoUx 6ePUlUH,
npocmpancm pELIEHNH 3a]1a4; — 3a0a8ambo NPAMYIO 8 NPOCMPAHCIEE;
6e — TMpPUMEHSATh ypaBHEHHE IUIOCKOCTH, (OPMYIy pACCTOSIHHS | — HAXOOUMb PACCMOSHUE OM MOYKU 00 NIAOCKOCMU 6
MEX/1y TOUKaMU, ypaBHEHHE c(hephl IPHU pELICHNUH 33]a4; cucmeme KOOpOUHam;
— TIPHUMEHSTH BEKTOPHI U METOJ KOOPAUHAT B MPOCTPAHCTBE NP | — HAXOOUMb pPACCMOAHUE MeNHCOY CKPeuUBaAoUUMUCS
pelIeHnH 3a1a4 NPAMbIMU, 3A0AHHBIMU 8 CUCIeMe KOOPOUHAMm
Hcmopus — VIMeTh npeacTaBieHne O BKIAJE BBIIAIONIMXCS MATEMATHKOB B | Jocmudicenue pesynomamos pasoena
Mamemamuk pa3BUTHE HAYKU;
u — TOHUMAaTh POJIb MaTEMAaTHKU B pa3BUTHH Poccun




Memoowi —  Mcnonb30BaTh OCHOBHBIE METOJBI JOKA3aTeNbCTBA, IPOBOAMTE | [Jocmudicenue pesynomamos pazoena ll;

Mamemamuk JIOKa3aTeIbCTBO U BBIIOIHATE OIIPOBEPKEHNE, NPUMEHAMb MAMeMamuiecKue 3HaHus K UCCie008aHuio
u — I[PUMEHATH OCHOBHBIE METOABI PEIICHUS MAaTEMATUYECKUX | OKPYIcaroueco mupa (mooenuposanue puzuueckux
3aj1a4; npoyeccos, 3a0ayu IKOHOMUKU)

— Ha OCHOBE MAaTEMaTHYSCKUX 3aKOHOMEPHOCTEH B MPHPOJIE
XapaKTepU30BaTh KPacoTy M COBEPIICHCTBO OKPYXKAIOIICTO
MUpa U IPOU3BEICHUI NCKYCCTBA,;

— TMPUMEHATH  NPOCTEUIHME  MPOrpaMMHBIE  CpPEACTBA U
AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI TPH  PEIICHUH
MaTeMaTHYECKUX 3a/1a4;

— TOJIB30BaThCsl MPHUKIAAHBIMA TPOTPAMMaMH M TIPOTpaMMaMH
CHMBOJIBHBIX BBIYMCIIEHHN I MCCIECIOBAHUSI MaTEMaTHIECKUX
00BEKTOB

Henu u 3a0auu Kypca:

emu:

* Q)OpMHpOBaHI/Ie Hpe,Z[CTaBHeHI/Iﬁ 0 MATCMATHUKE KaK YHUBCPCAJIbHOM A3bIKEC HAYKH, CPECACTBEC MOJACITUPOBAHUA SIBIICHUH U mpoueccos, 00 naciax u
METOJaX MaTCMAaTHKU,

* pa3BUTHE JJOTHYECKOTO MBILIUIEHUS, TPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, AITOPUTMHUECKON KYJIbTYPbI, KpUTUYHOCTH MBIIIJICHHUS HA YPOBHE,
HE00X0IMMOM ISl 00y4YEeHHMsI B BBICIIEH LIKOJIE IO COOTBETCTBYIOIIEH CHEUAIIbHOCTH, B Oy ay1ieil NpodecCuOHaNbHON AeSITETbHOCTH;

* OBJIAICHUC MAaTEMATUUCCKUMU 3HAHUSAMU U YMCHHUAMU, HGO6XOHI/IMBIMI/I JJI1 U3YUCHUA IKOJBbHBIX €CTCCTBEHHOHAYUYHBIX JUCHUIIJIMH Ha
yFHyGHeHHOM YPOBHE, AJId IMOJTYYCHUA 06pa3013aH1/151 B O6J'IaCT$IX, Tpe6y101m/1x YTHY6HCHHOﬁ MaTeMaTH4YeCKOM IIOATOTOBKH,

* BOCIIUTAHHE CpeaACTBAMU MAaTCMATHUKU KYJIbTYPhI IUYHOCTU: OTHOIICHHA K MATEMATUKE KAK YaCTH OGLHCHGHOBCQCCKOﬁ KYJIbTYPbI 3HAKOMCTBO C
I/ICTOpI/IeI\/'1 Pa3sBUTHUA MAaTEMATUKH, BBOJIIOHPIefI MAaTEMAaTHYCCKHUX H}IGfI, IIOHHUMAaHHA 3HAYMMOCTH MaTCMaTUuKH AJIA O6H.[€CTB€HHOFO mporpecca.




3amaun

* CHCTeMAaTU3HPOBATh CBEIICHUS O YMCIIAX; H3yYUTh HOBBIC BUJIBI YUCIOBBIX BRIPAKEHUHN U (POPMYIT; COBEPIICHCTBOBATH MPAKTHUECKHE HABBIKU U
BBIUHCIUTENBHYIO KYJIbTYPY, PACIIUPATH U COBEPILIEHCTBOBATH alre0pandeckuii anmnapar, CGOpMUPOBAHHBIM B OCHOBHOM IIKOJIE, U TPUMEHATH €ro K
pEIICHUI0 MaTeMAaTUYECKUX 3a/a4;

* pacIIMpUTh ¥ CUCTEMATU3UPOBATh OOIIHE CBEICHUS O (PYHKIUAX, OMOJHUTH KJIACC N3Y4aeMbIX (DYHKIHHA, TPOMUTIOCTPHPOBATH IHUPOTY
pUMEHEHMs! (PYHKLIMHA JJI ONUCAHUS U U3YYEHUS pealIbHbIX 3aBUCUMOCTEH;

* HU3YUUTHh CBOMCTBa IIPpOCTPAaHCTBCHHBIX TCJI, C(I)OpMI/IPOBaHI/Ie YMCHHUS ITPUMCHSATD ITOJYUCHHBIC 3HAHUS JIA PCIICHUS IIPAKTUYICCKUX 3a4a4;

* pasBUBaTh NPCACTABIICHUSA O BEPOATHOCTHO-CTATUCTUICCKHUX 3aKOHOMCPHOCTAX B OKPY’KaromeM MHUPE, COBECPIICHCTBOBATh MHTCIIJICKTYAJIbHBIC U
PEYCBLIC YMCHUS IIYTEM O6OI‘aH_IeHI/I$I MAaTCMaTHYCCKOI'O SA3bIKa, PA3BUTUS JIOTHUUCCKOI'O MbIIIJICHUA

* 03HAKOMHTEH C OCHOBHBIMH nACAMH U MECTOAaMU MaTCMAaTHYCCKOI'O aHaJIn3a.

Onucanue MecTa Kypca B yueOHOM ILIaHe.

VYueOHbIi MJ1aH HA U3y4eHUE MaTeMaTHkH B 1 1kiacce oTBoauT 6 yaca B Henento, 1 1kmacc-204 gaca.
./IullHOCIngle, MemanpeOMemnble u npedmemubte pes3yiomamal.
® pa3BHTHE CIOCOOHOCTH K CAMOTIO3HAHHIO, CAMOPA3BUTHIO M CAMOOIIPEICIICHUIO;

L4 (1)0pMI/IpOBaHI/I€ JIMYHOCTHBIX HEHHOCTHO-CMBICJIOBBIX OPUCHTHUPOB U YCTAHOBOK, CUCTEMBI 3HAYMMBbBIX COLIMAJIbHBIX U MCKINYHOCTHBIX
OTHOIHGHI/II\/JI, JIMYHOCTHBIX, PCTYIATUBHBIX, ITIO3HABATCIbHBIX, KOMMYHHUKATUBHBIX YHUBCPCAJIILHBIX y‘IC6HI)IX I[GflCTBI/IfI, CIIOCOOHOCTH UX
HCIIOJIB30BaHHUA B yqeGHoﬁ, MO03HaBaTEIbHOM U COHH&HBHOﬁ IMPAKTHUKE;

L4 q)OpMI/IpOBaHI/IC YMCHI/II>'I CaMOCTOATCIIBHOT'O TNITAHUPOBAHUA U OCYIICCTBIICHU A yqe6H01”4 ACATCIIbBHOCTU U OpraHu3aluu y‘IC6HOF0
COTPYAHUYCCTBA C IIeAaroraMmu U CBEPpCTHUKaAMH, IMOCTPOCHUA NHAUBUAYAJIBHOT'O O6pa30BaTeHBHOF0 Mapuipyra;

¢ PCHICHUC 3a1a4 O6IL[CKYJIBTypHOTO, JIMYHOCTHOI'O U IMO3HABATCIIbBHOI'O PA3BUTHUA o6yqa}0m14xc;1;



e MoBbIIeHUE YPPEKTUBHOCTU YCBOCHUS 3HAHUHN M YUeOHBIX ACHCTBUIA, ((OPMUPOBAHNE HAYYHOTO THUIIA MBIIUICHUS, KOMIETEHTHOCTEH B
MIpeIMETHBIX 00J1acTAX, yueOHO-UCCIe10BATENbCKON, IPOEKTHOM U COLIMATIbHOM e TEIbHOCTH,

® CO3JaHMEC YCIIOBUH I MHTETPAIIMH YPOYHBIX U BHEYPOUHBIX (hOPM yueOHO-HUCCIIeIOBATEILCKON M MPOCKTHOU JACSITEILHOCTH 00yJatomuxcs, a
TaK)Ke UX CaMOCTOSITEIbHON pabOThI 1O MOJArOTOBKE M 3aIUTE UHAUBHUIYaIbHBIX TPOEKTOB;

e (opmupoBaHUE HABBIKOB YUACTHS B PA3IMYHBIX (hopMaxX OpraHU3aluu yIeOHO-MCCIEA0BATEIHCKOW U TPOSKTHOM NEATEeIHbHOCTH (TBOPUECKUE
KOHKYPCHI, HAy4HbIE 00IIIeCTBa, HAYYHO-TIPAKTHYECKHE KOH(EPSHIINH, OTMMITHAIbI, HAIIMOHAIBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI U IPYTUE
(hopMbI), BO3MOXKHOCTH MOTYYEHHSI IPAKTUKO-OPUEHTHUPOBAHHOTO PE3YIIbTATA;

¢ [IPAKTUYCCKYIO HAITPABJICHHOCTH IIPOBOAUMBIX I/ICCJICIIOBaHI/Ifl U MHIUBUAYAJIbHBIX IIPOCKTOB,

® BO3MOXHOCTB ITPAKTHYCCKOI'O UCIIOJIb30BAHUA HpI/IO6pCTéHHBIX 06y‘IaI-OH_II/IMI/ICH KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB LECJICIIOJIAraHUA,
IUIAaHUPOBAHUSA U CAMOKOHTPOJIA,

® TOJTrOTOBKY K OCO3HAHHOMY BBIOODY JalbHEHIIEr0 00pa3oBaHus U IPOPECCHOHATBHOM e TETbHOCTH.
JIuunocmmuuie pe3y1omamoi NPEANOJIAral0T cPOPMHPOBAHHOCTD:
®  CIIOCOOHOCTH K CaMOIIO3HAHMIO, CAMOPA3BUTHUIO U CAMOOIPEACICHHUIO;

®  JIMYHOCTHBIX LIEHHOCTHO-CMBICIIOBBIX OPUEHTHUPOB M YCTAHOBOK, CUCTEMbI 3HAYUMBIX COLIUAIBHBIX U MEKIIMYHOCTHBIX OTHOILICHUH,
JTUYHOCTHBIX, PETYISTUBHBIX, TO3HABATEIHHBIX, KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN, CTIOCOOHOCTH MX HCIIOIH30BaHUS B
y4eOHOM, TO3HABATENLHON U COIIMATLHOM MPaKTUKE;

L4 YMCHI/Iﬁ CaMOCTOATCIIBHOI'O INITAHUPOBAHHUA U OCYIICCTBIICHUA yqe6H0171 ACATCIIbBHOCTH U OpraHUu3aluu yqe6H0ro COTPYyAHUYCCTBA C
neaaroramMu U CBEpCTHUKaMu, IMOCTPOCHUA NHAUBUAYAJIbBHOT'O O6pa3OBaTeJ'ILHOFO Mapuipyra;

L4 YMCHI/Iﬁ peUICHUs 3a4a4 06H.[eKy.]'IBTypHOFO, JIMYHOCTHOI'O U MO3HABATCIIBHOI'O PA3BUTHS 06yqa10mnxc;1;

® OTBETCTBEHHOI'O OTHOIIEHUS K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOLIMXCS K CaMOpealln3allii U caMoo0pa30BaHUIO Ha OCHOBE
pa3BUTON MOTHBAIMU y4eOHOW JAEATENbHOCTH U IMYHOCTHOTO CMBICIIA U3yUEHHsI MAaTEMAaTHUKHU, 3aHHTEPECOBAaHHOCTh B IPUOOPETEHUH U
paciipeHr MaTeMaTH4YeCKUX 3HaHUN U cTIOCO0O0B IeHCTBUMN, OCO3HAHHOCTh MOCTPOCHUS MHANBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

® [I€JIOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIIECTBEHHON MPAaKTUKH.

®  JIOTMYECKOTO MBIIUICHUS: KPUTUYHOCTH (YMEHHE PAcTiO3HABAThH JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAaHUS ), KPEATUBHOCTH (COOCTBEHHAS
apryMeHTalus, OIPOBEPKEHMsI, IOCTAHOBKA 3a/1a4, (OopMyIHpoBKa IpodiieM, UCCIeA0BATENbCKUN POEKT U JIp.).



Memanpeomemmnuie pe3yibmamst NPeANOJAral0T cCPOPMUPOBAHHOCTD:

CIIOCOOHOCTH CaMOCTOSTEILHO CTABUTh Jagsanese yqe6H0171 u I/ICCHC,Z[OBaTeJIBCKOﬁ ACATCIIbHOCTH, INIAHUPOBATh, OCYIICCTBJIATH, KOHTPOJIUPOBATL U
OLICHUBAThb y‘Ie6HBIe HGﬁCTBHH B COOTBETCTBHUH C ITIOCTaBICHHOM 33,2[3}16171 " YCJIOBUSAMU €€ BBIITOJTHCHHA,

YMEHUS CAMOCTOSITEIIbHO TUIAHUPOBATh ATbTEPHATUBHBIC ITYTH JOCTIKEHHS 11eJIel, OCO3HAHHO BBHIOMpATh Hanbosee 3 (heKTUBHBIE CTIOCOOBI
pelieHus yueOHbIX U MMO3HABATEIbHBIX 33a4;

YMEHUS HAXOUTh HE00X0ANMYI0 HH(POPMAIIHMIO B PA3JIMYHBIX UCTOUYHUKAX (B CIIPABOYHUKAX, TUTEpaType, IHTepHeTe), MpeACTaBIATh
nHGPOPMAIIHIO B PA3TUYHON (hopMe (CIOBECHOH, TAOIMYHOM, Tpa@rIeCKOi, CHMBOJIIMYECKOH ), 00pabaTbIBaTh, XpaHUTh U MEpeaBaTh
MH(OPMALIHIO B COOTBETCTBUM € II03HABATENIbHBIMU WJIM KOMMYHHUKATUBHBIMU 331a4aMU;

BJIa/ICHUS [IPUEMaMM YMCTBEHHBIX JIEHCTBUM: ONpeIeICHHs MOHATUMN, 0000IIEHHsI, yCTAaHOBJIEHMSI aHAJIOT Ui, KilacCu(UKalUY Ha OCHOBE
CaMOCTOSITEJILHOTO BbIOOpA OCHOBAHUI M KPUTEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX U IPUYMHHO-CJIEICTBEHHBIX CBS3€H, IOCTPOEHUS
YMO3aKIIIOUEHU UHAYKTUBHOIO, IEIyKTUBHOIO XapaKTepa WK 10 aHAJIOTUH;

YMCHHA OPTaHHU30BbIBATH COBMCCTHYIO yqe6Hy}0 ACATCIBHOCTD C YUUTCIIEM U CBEPCTHUKAMU: OIIPCACIIATE LCIIU, PACTIPCACIIATD (I)YHKI_H/II/I,
B3aHMOHeﬁCTBOBaTB B I'PYIIIIC, BBIIBUT'ATh T'MIIOTE3bl, HAXOAUTH PCHICHUC HpO6J’IeMH, paspciaTb KOH(I)J'II/IKTBI Ha OCHOBC COIJIaCOBaHUA
MMO3UIMU U Y4€Ta UHTCPECCOB, aPIr'yMCHTHUPOBATH U OTCTAMBATHL CBOC MHCHMUC.

Ilpeomemmnoie pe3yromamepl NPeANoaaraloT cGopMupoOBAHHOCTD !

MIPEJICTAaBICHUI 0 HEOOXOAUMOCTH JI0Ka3aTeIhCTB P OOOCHOBAHUU MAaTEMAaTUYECKUX YTBEPXKICHHUHM U POJIM aKCMOMATHUKU B MPOBEACHUN
JENYKTUBHBIX PacCyXICHUM;

MMOHSTHUITHOTO arrapara 1Mo OCHOBHBIM pa3cjiaM KypCa MAaTCMATHUKU, 3HaHHUM OCHOBHBIX TCOPEM, q)OpMy.]'I U YMCHUA UX NIPUMCHATDH, YMCHHUA
AOKa3bIBATb TCOPCMBI U HAXOJAUTH HCCTAHAAPTHBIC CITOCOOBI peuiceHud 3a1a4;

YMCHI/II>'1 MOZICIINPOBATH PCAJIbHBIC CUTYyalluU, UCCIICAOBATH IOCTPOCHHBIC MOACIIN, UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHI:IfI pe3yibTar;

HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IMTOHATHSAX MAaTEMAaTHYECKOr0 aHAIN3a M UX CBOfICTB@.X, BJIAICHUC YMCHHUEM XapAKTCPU30BATh IOBCACHHUC
¢JYHKHHﬁ, HCIIOJIb30BAHUC MTOJYUCHHBIX 3HAHUH JJ1 OIHCaHUs M aHaIx3a PCAJIbHBIX BaBHCHMOCTCf/'I;

BJIaJICHHE YMEHUSMU COCTABIICHHS BEPOSATHOCTHBIX MOJICJICH 110 YCIIOBHIO 3a/1a4H U BBIYMCIICHUS BEPOSATHOCTH HACTYIUICHHUS COOBITUH, B TOM
YHCIIe ¢ IPUMEHEHHEM (pOopMysl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; HCCIICIOBAHUS CIyYaHbBIX BEJIMYHMH MO UX
pacrpeieeHIo



¢ c(hopMUPOBaHHOCTH HABBIKOB yYAaCTHs B PA3IMYHBIX (POPMaxX OpraHU3alUH ydeOHO-UCCIEeJ0BATEIbCKON U IPOSKTHOM AeSITEIIbHOCTH
(TBOpUECKHE KOHKYPCHI, Hay4YHbIE O0IECTBA, HAYYHO-TIPAKTUYECKNE KOHPEPEHIINH, OJUMIINAIbI, HAIIMOHAIBHBIE 00pa30BaTeIbHbIC
porpamMMmsl U Ap. Gopmbr)

® K OCO3HAaHHOMY BBIOOPY JaJIbHEUIIET0 00pa3oBaHus U MPO(HECCUOHATBLHOM e TSIILHOCTH.

[TpeaMeTHBIE pe3yabTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM IIPOrpaMMbl CpPEIHETro 0b1Iero 00pa3oBanus sl y4eOHBIX IPEAMETOB, B TOM YHCIIE
«Maremarukay, Ha yriryOJeHHOM YPOBHE OPHEHTHPOBAHBI IPEUMYIIECTBEHHO Ha MOATOTOBKY K MOCJeayIoIeMy npodeccnoHaabHOMy 00pa3oBaHuIo,
pa3BUTHE WHAWBUIYAIBHBIX CIIOCOOHOCTEH 00yJaromuxcs myreM 0osiee rryboKoro, 4eM 3TO MperycMaTpuBaeTcsi 0a30BbIM KypCOM, OCBOSHHEM OCHOB
HayK, CHCTEMaTH4YeCKUX 3HAaHUH U CIIOCOOO0B JEHCTBHIA, IPUCYIIMX JTaHHOMY y4eOHOMY IpEIMETY.

TpeGoBanus K MPeIMETHBIM pPE3yiIbTaTaM OCBOCHUS 0230BOr0 Kypca MaTEMAaTHKH JJOJKHBI OTPaXKaTh:

e c(hOPMHUPOBAHHOCTH MPECTABICHUN O MATEMaTHKE KaK YaCTH MUPOBOM KyJIBTYpBI M O MECTE MAaTEMaTHKH B COBPEMEHHOHN IMBUIIM3AIINH, O
crioco0ax ONucaHMs Ha MaTEMAaTUYECKOM SI3bIKE SBJICHUN pealbHOI0 MUPA;

e c(hOPMHUPOBAHHOCTP MPEJCTABICHUN O MATEMAaTHYECKUX MOHATUAX KaK O BAXKHEHITNX MAaTEeMaTHUYECKUX MOJIEIISX ,[T03BOJISIOIINX ONHICHIBATh U
U3Yy4aTh pa3HbIe IPOLIECCHI U SABJICHUS; IOHUMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;

e  BIAJCHHUE METOJAMHU JOKA3aTeNIbCTB U AJITOPUTMOB PEIICHMS; YMEHUE UX IPUMEHATH, IPOBOJUTH JJOKA3aTEIbHBIEC PACCYKIACHUS B XO/1€
pelieHus 3a1ay;

e BIAJCHUE CTAHJAPTHBIMU IPUEMAMU PEIICHUs PAlMOHAIBHBIX U UPPALMOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM; UCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCJIE JUIS IIOMCKA ITYTH PELICHUS U
MJUTFOCTPALIUY PEIECHUs YPABHEHUN U HEPaBEHCTB;

e c(hOPMHUPOBAHHOCTb MPECTABICHUN 00 OCHOBHBIX MOHATHUAX, UESIX U METOJaX MaTeMaTHYeCKOro aHaIu3a;

e  BJIaJICHUE OCHOBHBIMU MOHATHUAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypaxX, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTD
YMEHUS paclio3HaBaTh Ha YepTexkax, MOJAEISAX U B peaJlbHOM MHpe reoMeTpudeckue (GUrypsl; IpuMeHEeHHE N3YUYEeHHBIX CBOMCTB
reoMeTpuyYecKux GUryp u GopMyIi i pelieHus: TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COAECpKAHUEM;

e c(hOPMHUPOBAHHOCTb MPEJCTABICHUN O MPOIleccaxX U SIBICHUSIX, UMEIOLINX BEPOSITHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHpE, 00 OCHOBHBIX MOHSATHUSAX 3JIEMEHTAPHOU TEOPUU BEPOSTHOCTEH; YMEHUN HAXOAUTh U OLICHUBATH BEPOSATHOCTH HACTYIJICHUS
COOBITHI B MPOCTEHUIINX MPAKTHUECKUX CUTYALUAX U OCHOBHBIE XapaKTEPUCTHKHU CIyJalHbIX BEINYHH;

e  BJAJCHUE HABBIKAMH HCIIOIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IIPH PELICHHUH 3a4a4.



Tpe6OBaHI/I${ K IMPpCAMCTHBIM PE3YyJIbTaTaM OCBOCHUS er'IY6JIeHHOFO KypcCa MaTeéMaTHUKHU JOJI?KHBI BKIIFOYATh Tp€6OBaHI/IH K p€3yjibTaTaM OCBOCHH:A
0a30BOro KypcCa 1 JOIMOJHUTCIIBHO OTPAXKATh:

e cOpMHUPOBAHHOCTD MPEICTABICHUI O COLUANBHBIX, KYJIbTYPHBIX U UCTOPHUECKUX (PAKTOpaX CTAHOBJICHUS MAaTEMaTHKU U UHPOPMATHKHU;

e c(hOPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO U MATEMAaTHIECKOTO MBIIIUICHUS;

e cOpMUPOBAHHOCTb YMEHHI MPUMEHSTH IMOTYUCHHbBIE 3HAHUS MPU PELICHUU Pa3INYHbIX 3a/1a4;

e chOpPMHPOBAHHOCTH IPEACTABICHUH O MaTeMaTHKE KaK YacTH O0IIEYeTIOBEYECKON KYIbTYPbI, YHUBEPCATLHOM SI3bIKE HAyKH, MO3BOJISIOIEM
OIMCHIBATh U U3y4aTh pealibHbIC MPOLIECCHI U SABIICHUS;

e [IOHMMaHHUE COLMAIBHOI0, 3KOHOMUYECKOI0, IOJUTUYECKOT0, KYJIbTYPHOT' 0, FOPUINYECKOTO, IPUPOIHOTO, SPrOHOMUYECKOTO, METULITHCKOTO U
(U3HOIOTHYECKOro KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJOTUH; MPUHATUE 3TUYECKUX aCTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e c(hOPMHUPOBAHHOCTb MIPEJCTABICHUN O HEOOXOAUMOCTH J10KA3aTeIbCTB IPU 000CHOBAaHUM MaTeMaTUYECKUX YTBEPKJIECHUHM U posin
AKCHOMATHKU B IIPOBEICHNUM JIEAYKTUBHBIX PaCCYXKICHMUI;

e c(hOpMHUPOBAHHOCTbH MMOHATUIHOIO anmnapara o OCHOBHBIM pa3JielaM Kypca MaTeMaTUKH; 3HaHUI OCHOBHBIX TeopeM, (hOpMyJT U YMEHUS HX
MIPUMEHSITh; YMEHUS JI0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIaPTHBIE CIIOCOOBI pELIEHMS 3a/1a4;

e c(hOPMUPOBAHHOCTh YMEHUH MOJAEIUPOBATH PealbHbIe CUTYAIMH, UCCIEI0BATh MOCTPOSCHHbBIE MOJIEIH, HHTEPIPETUPOBATH MOJIy4EHHBIN
pe3yJIbTarT;

e c(hOPMUPOBAHHOCTb MPEJCTABICHUN 00 OCHOBHBIX MOHATHAX MaTeMaTUYECKOI0 aHaJIM3a U UX CBOMCTBAX, BIIaJICHUE YMEHUEM
XapaKTepu30BaTh MOBEACHNE PYHKIINH, UCTIOIb30BaHUE MOTYUEHHbBIX 3HAHUN JUIS OMMCAHMS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEH;

e BJIQJICHUE YMEHUSMHU COCTABIICHHS BEPOSATHOCTHBIX MOJIENIEH 0 YCIOBUIO 33/1a4K U BBIYMCICHHS BEPOSATHOCTH HACTYIUIEHUS! COOBITHIA, B TOM
quclie C MpUMeHEeHNnEM (opMy KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; HCCIIEI0OBAHUS CIIyYallHbIX BEJIMYMH IO UX
pacIpeneseHuro.

Conep:xanue y4eOHOro nmpeamera.
Auredpa.
PanmonansHble ypaBHEeHUs U HepaBeHCTBA. PanmonanbHble BbipaxeHus. @opmMyiibl OnHomMa HbproTOHA, CyMMBI U pa3HOCTH cTerneHell. [lenenue
MHOT'OYJIEHOB € OCTaTKOM. ParroHanbpHble ypaBHEHUA. CUCTEMBI PallMOHAIBHBIX YpaBHEHUI. MeTo/1 MHTEPBAJIOB PELIEHHSI HEPAaBEHCTB.

PaIII/IOHaJ'H)HBIe HCpaBCHCTBA. HGCTpOFI/Ie HCpaBCHCTBA. Cucremsl paroOHaJIbHBIX HCPABCHCTB.

Kopens crenenu n . [Tonsitue kopHs ctenenu n. KopHu yeTHON 1 HedeTHOH cTreneHei. Apudpmernueckuil KopeHb. CBONCTBa KOPHEN CTENEHH N.
CreneHp NOJOKUTENBHOTO uncia. [loHsTHE 1 CBOICTBA cTENEHU C palloHaIbHBIM Noka3aTeneM. [IoHsATHe cTeneHu ¢ HppalnOHAIbHBIM ITOKa3aTeeM.



Jlorapudmel. [Tonstue u cBoiicTBa norapudmos. Jlorapudmuueckas GyHkius. JlecaTuaabiii Jorapudm (IpuOIMKEHHBIC BEIYUCICHUS).
[Toka3zaTenbHbIe U JOrapupMHUUECKIE YPaBHEHHS U HepaBeHCTBa. [IpocTeiiiue nmokazaTenpHbIe U JOrapu(pMHUUECKUE YpaBHEHUS. Y paBHEHUS,
CBOJISIIIIMECS K MPOCTEHIINM 3aMEHOM HEU3BECTHOTO. [IpocTeiiiie nmoka3zaTenpHbIe U JorapupMHUECKUe HepaBeHcTBa. HepaBeHCTBa, CBOISIIIMECS K
IIPOCTEUIINM 3aMEHON HEU3BECTHOIO.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U Teopuu BepositHocTel. [lepectanoBku. Pazmemenus. Coueranus. BepostHocTs coObiTus. [lonsTie u
CBOMCTBA BEPOSITHOCTH cOOBITHs. YacToTa. Y cinoBHast BepOSTHOCTh. OTHOCUTENbHAS YacTOTa COOBITHS. Y CJIOBHASI BEPOSITHOCTh. HesaBucumbie
COOBITHSL.

IToBTOpenue. [Ipu opranuzanny TEKYIEro ¥ UTOrOBOIO NOBTOPEHMSI HCIIONIB3YIOTCA 3alaHus U3 pas3zena «3alaHus U1 IOBTOPEHUS» U IpyTue
MaTepHuabl.

Oynknun. OyHkun 1 ux rpaduku DineMeHnTapHbie QyHkiun. MccnenoBanue GyHKIHMA U TOCTPOCHUE UX IPahUKOB AJIEMEHTAPHBIMU METOIAMHU.
OcHoBHble criocoObI mpeoOpazoBanus rpagukoB. ['paduku ¢pyHkmii, conepxxammx moaynu. [Ipenen pynkunuu u HenpepslBHOCTH. [loHsTHE MTpeaena
¢dbyakuu. OTHOCTOPOHHUE MPEACIIBI, CBOMCTBA MpeaeioB. HenpepbiBHOCTH QDyHKIIMI B TOUKE, HA HHTEPBAJIe, Ha OTpe3ke. HempeprIBHOCTH
aneMeHTapHbIX QyHkuuid. PazpeiBable pynkuuu. O6parubie Gpynkuuu . [lonstue o6patnoit pynkuuu. Bzanmuo obparusie pynkuunu. O6paTHbie
TPUTOHOMETPHUYCCKHE (DYHKIINU.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A.

ITpenen nocnenoBatensHocTH. CBOMCTBA MpenenoB. beckoHeuHo yOpIBaromas reoMmeTpudeckas nporpeccust. Yucno e. [Ipoussoanas. [Tonstue
npou3BoiHOM. [Ipon3BogHas CyMMBI, pa3HOCTH, IPOU3BEIEHUS U YaCTHOTO ABYX (yHKIMI. HenpepbIBHOCTh PYHKIIMA, HUMEIOLINX TPOU3BOJHYIO,
muddepenunan. [IponsBonHsie anemenTapHbix GyHKuui. [IponzBoanas cnoxxHoi ¢pyHkuuu. [IponsBoanas oOparHoii ¢pyHkuuu. [Ipumenenue
pon3BOIHON. MakcuMyM U MUHUMYM (pyHKIMU. YpaBHEHUE KacaTenbHOU. [IpubnnkxenHble Beuncienus. Teopemsl o cpeaHeM. Bo3pacranue u
yObiBanue QpyHkiuii. [Ipon3BoaHble BEICHIMX NOPSIKOB. BoimykinocTs rpaduka GyHKIU. IKkcTpeMyM QYHKIMU C €TUHCTBEHHONW KPUTHYECKOM
TOYKOMW. 3aJaul Ha MAaKCUMyM U MUHUMYM. AcuMnToThl. [[pobHo-nuHeliHas ¢pyHkuus. [loctpoenue rpagukoB GyHKIMI ¢ IPUMEHEHUEM
npousBoaHoi. dopmyna u pan Teinopa.

[TepBooOpaznas u unrterpai. [lousrue nepBoodpa3Hoii. 3aMeHa NEPEMEHHOI U UHTErpu-poBaHKe Mo yacTsaM. [1nomaas KpuBoJIMHEHHOM Tpanenun.
Onpenenennblii uaterpai. [IpubnuxeHHoe BRIYUCIEHUE onpeaeneHHoro nurerpaia. @opmyna Hetorona — Jleitouuna. CBoicTBa ONpeieIeHHbIX
uHTerpajioB. [I[puMeHeHue onpeaeaeHHbIX HHTETPAJIOB B TEOMETPUUECKUX U (pu3ndeckux 3aaavax. [lonsrue nuddepeHnuaisHoro ypaBHeHHUS.
3anaun, npuBoaALIMe K AU PepeHInanbHbIM YpaBHEHUSIM.



ypaBHeHI/IH " HEPABCHCTBA.

PaBHOCMIIBHOCTB YpaBHEHUI U HepaBeHCTB. PaBHOCHIIbHBIE IPe0Opa30BaHUs YPaBHEHUM U HEPABEHCTB. Y paBHEHUsI-clieACTBU. [loHsATHE YpaBHEHMSI-
cieacTBus. Bo3BeneHue ypaBHeHMs B YeTHYIO cTeneHb. [loTeHunpoBanue gorapupmMuueckux ypaBHeHU. [IpuBenenue nogo0OHbIX YIEHOB YpaBHEHHUS.
OcBoOox1eHNe ypaBHEHUS OT 3HaMeHaTens. [IpuMenenne 1orapuMUIECcKuX, TPUTOHOMETPUIECKUX U APYTHX GOpMyIl. PABHOCHMIIBHOCTH ypaBHEHUI
Y HEPaBEHCTB cUcTeMaM. PellieHne ypaBHEHH ¢ IOMOIIbIO crucTeM. YpaBHeHus Buja f(a(x)) = f($(x)). Pemenne HepaBeHCTB ¢ IOMOIIBIO CHCTEM.
HepasenctBa Buaa f(a(x)) > f($(x)). PaBHOCHIBHOCTH YpaBHEHUI Ha MHOKECTBaX. Bo3Be/ieHHE ypaBHEHUS B YETHYIO CTEIICHb. Y MHOXKCHHE
ypaBHeHMsI Ha GpyHKUuIO. JlorapupmupoBaHue U IOTEHUUPOBAHUE YPaBHEHUH, IPUBEIEHUE [T0J00OHBIX YWIEHOB, IPUMEHEHHE HEKOTOPBIX (OpMyII.
PaBHOCMIIBHOCTH HEPABEHCTB HAa MHOXeECTBA. Bo3BeieHne HEpaBEHCTBA B YETHYIO CTENIEHb U YMHOXKEHHE HEPaBEHCTBA Ha (DYHKIUIO, IOTEHLIUPOBAHUE
Jorapu(pMHUUECKUX HEPAaBEHCTB, IPUBECHNE MOJOOHBIX WIEHOB, IPUMEHEHUE HEKOTOPbIX (hopmyn. Hectporue HepaBeHcTBa. MeToa IPOMEKYTKOB
1Tl ypaBHEHUH M HEPAaBEHCTB. Y PaBHEHUS M HEPABEHCTBA C MOAYIISIMUA. MeTOI HHTEPBAJIOB Il HETPEPHIBHBIX (DYHKIMHU. Vcrionp30BaHNe CBOWCTB
(GbyHKUMH NpyU pelIeHu ypaBHEHUH 1 HepaBeHCTB. Vcronb30BaHue o01acTell cylecTBOBaHUs, HEOTPULIATEIIbHOCTH, OTPAaHUYEHHOCTH, MOHOTOHH OCTH
Y OKCTPEeMyMOB ()YHKIIMH, CBOWCTB CHHYCa M KOCHHYCA IPH PEeIICHUH YPaBHEHHIA U HepaBeHCTB. CHCTEMbI ypaBHEHUH C HECKOJIBKUMHU HEU3BECTHBIMHU.
PaBHocunbHOCTB cucteM. Cucrema-ciencrsue. MeTos 3aMeHbl HEM3BECTHBIX. PacCykIeHNs ¢ YACIOBBIMU 3HAYEHUSIMU IIPU PELIEHUH CUCTEM
ypaBHEHUH. YpaBHEHNUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu. Y paBHEHUs, HEPABEHCTBA U YPaBHEHUS C [1apaMETPOM.

HOBTOpeHI/IC. HpI/I OopraHu3aly TCKYLIECTO U UTOTOBOI'O MOBTOPCHUS UCIIOJB3YIOTCA 3aJaHu U3 pa3aciia <<3aHaHI/I$I JJI1 TIOBTOPCHUA» U APYTHUC
MaTCpHabl.

I'eomerpus.

Koopaunats! 1 BekTophl. JlekapToBbl KOOpIWHATHI B IpocTpaHcTBe. Dopmysia pacCTOSHUS MEXAY ABYMS TOUKaMU. Y paBHEHUSI c(hephl U IIIOCKOCTH.
®opMyia pacCTOSIHUSA OT TOYKH 10 IUIOCKOCTH.

BexTopsl. Monynb Bektopa. PaBeHCTBO BekTOpOB. Ci105K€HHE BEKTOPOB U YMHOKEHHE BEKTOPA HA YUCIO. YTOI Mexay BekTopamu. KoopauHaTsl
BekTopa. CkanspHoe mpousBeieHrne BeKTopoB. KommHeapHbie BeKTopsl. Paznoxenne BekTopa 1o IByM HEKOJUTMHEapHbIM BekTopaM. KoMrianapHbie

BCKTODPHI. Paznoxxenue o TPEM HCKOMIUTAHAPHBIM BEKTOPAM.

Tena u IMOBCPXHOCTHU BpaALLICHUA. ]_II/IJ'II/IHIlp " KOHYC. YcedeHHBIH KOHYC. OCHOBaHI/IC, BBICOTA, OokoBas MMOBCPXHOCTD, 06pa3y101ua>1, Pa3BCPTKa.
OceBbIe CCUCHHS U CEUEHHUS nmapaljiICJIbHbIE OCHOBAHHIO.

[ap u cdepa, ux ceyeHus, kKacaTelbHas MIOCKOCTb K cepe.



OOBeMbI Te U TUIoNIaan uX moBepxHoctei. [lonsatue 06 oobeme Tena. OTHoOIMIEHHE 00bEMOB MOI0OOHBIX TEJl.

®opmyiel 00beMa Ky0a, IPSIMOYTOJILHOTO Mapajliesienume 1, Npu3Mbl, TUIHHApa. DopMyisl 00beMa mupaMuIbl U KoHyca. @OpMyITbI TUTOIIAIH
MOBEPXHOCTEN IMIIMHpPA U KoHyca. Dopmyibl o0bema mapa u mwiomiaau chepsl. Teopema UeBsl u TeopeMa Menenasi.

Y4yeOHo-MeTOANYEeCKHH KOMILJIEKC

Y4eOHO-METOAUUECKUHA KOMILIEKC

1.AranacsH, JI.C. I'eometpus 10—11 [Tekcr]: yue6. ais obmeo6paszosar. yupexaeanit/ JI.C. AtanacsH, B.®. Byry3os, C.b. Kagomiies. — M.
[Ipocsemenue, 2014

2. Y4eOHHK U 33JauHuK «AJreOpa u Havasia MmareMaTrueckoro aHanu3sa. 10 kimace.11 kimacc . bazoBsiii u yriayonennsiii yposau» A.I'. Mopakosud,
B.I1. CemenoB, Mocka «Muemo3una» 2019r. Beimyck

3. «AnreOpa u Havana a"Hanu3za. 10 knacc. [Ipodunehsiii ypoBens. Koutponsusie pabotsi» B.U. ['muz0ypr, Mocksa «Muemo3una» 2019r. Beimycka
4.. 3uB, b. I'. lunaxtideckue Matepuais o reomerpun st 10 k. [Teker] / B. T'. 3us. - M.: [Ipocgerienue, 2015.



Kanennapuo-remarudyeckuii mian 11 kiaace

Ne Kon-Bo | BocnurarensHble 3a1auu Homarnee Hara
Neo | samsmust | o 4acoB 3aj1aHKe IPOBEICHUS
n/m B
TeMe
1-4 1-4 IloBTOpenue maTtepuana 10 knacca. Bxoonasn 4
KOHmMPOJIbHAA padoma
10
MHoOro4/eHbl
o-7 o-7 §1. MHOrouseHsl OT 0JIHOM NepeMEeHHON 3 YMeHue camMoCTOSITENIbHO OINpEAesiTh 1.4-1.12
8-10 | 8-10 | § 2. MHOro4ieHbI OT HECKOJIBKHUX NIEPEMEHHBIX 3 eI CBOEro OOyYeHHs, CTaBUTh U 2.10-2.15
11- 11-13 § 3. YpaBHEHHUS OT BBICHIMX CTETICHEH. 3 dopmynupoBaTh a1 ceOs  HOBbIE
13 3amaun B yu€0e, pa3BUBaTh MOTHBBI U
14 14 Koumpoﬂbﬂaﬂ paﬁoma}\@ 1 1 HHTCPECHI CBOCH IMO3HABATCIIFHOM TECT
NeSITeNbHOCTH,
BekTopsi | 7
15 1 [Tonsitue BexTOpa. n.34,35
1
No322,324,326
16 2 PaBeHCTBO BEKTOPOB n.36,37
1
Ne328,330
17 3 CroxeHue U BolYMTaHue BeKTopoB. CyMmma 1 BocnuTanue yBaxeHus K IOCTHRKEHUAM n.38 344,347
HECKOJIBKHX BEKTOPOB U OTKPBITHSIM BEJTUKHX YICHBIX
18 4 VYMHOKEHHE BEKTOPA Ha YUCIIO 1 MAaTEMaTHKOB, yOCKICHHOCTH B n.39 Ne359
19 5 KOMIIIaHaAPHbIE BEKTOPHI 1 BaKHOCTH MaTEMATHECKHX 3HAHMUI B
20 6 TIpaBiio mapasvienenmmena 1 MIPaKTUYECKON KU3HU YeJIOBEKa,
21 7 Konmponsnan paboma No2 1 MpU3HAHUE PAJOCTH TBOPUYECKOTO TPyaa




MeTo KOOPAHHAT B MPOCTPAHCTBE

10

KakK OI[HOI71 N3 OCHOBHBIX YCJIOBCUYCCKHUX

22 1 [IpsimoyrosbHast 1ekapToBas cuctema LIEHHOCTEH. n.42Ne400,402
KOOpJMHAT B IpocTpaHcTBe .KoopauHaTh 1
BEKTOpa
23 2 CB43b MEXYy KOOPJAUHATAMH TOYEK U 1 n.43Ne408,410
KOOpJAMHATaAMH BEKTOpA.
24- 3-4 [Tpocreiime 3aaun B KOOpIUHATAX. 5 n.44Ne417,418
25
26- 5-7 VYron Mexay BekTopamu. CKanspHoe 3 n.45Ne424,429
28 IIPOU3BE/IEHUE BEKTOPOB
29- 8-9 M.46,47No441,450
JIBroKEeHUE . 2
30
31 10 Konmponvnas paboma Ne3 1
Crenenn u kopHu. CreneHHbie QyHKIMH. 24
32- 1-2 § 4. Ilonarue KopHs N-Oif CTENICHU U3 2 YMeHue cooTHOCUTh cBoM aeicTBust ¢ | 4.10-4.22
33 JCHCTBUTEIILHOTO YHCJIA. TUTAHUPYEMbIMH pe3ysbTaTaMH,
34- 3-5 § 5. dyHKIMKE y=NVX , X CBOMCTBA U rPadUKH. 3 OCYILLECTBIIAT KOHTPOJIb cBoeit | 5.4-5.13
36 JEATENIBHOCTH B IIPOLIECCE JOCTHKEHUS
37- 6-8 §6. CBoiicTBa KOpHSI N-O CTETICHH 3 pesyabTara, OIPENECIIATh crocoOs! | 6.7-6.11
39 JIeWcTBUH B paMKax MpeUIOKEeHHBIX
40- | 9-12 § 7. [IpeoOpasoBaHue BEIPAKEHHUI , 4 YCIIOBHI u TpeboBanui, | 7.3-7.10
43 COJIepIKAIlUX PaJUKaIbL. KOPpPEKTHpPOBAaTh CBOM  JEHCTBUSA B
44- | 13-14 Konmponvnaa paboma Ne 4 2 COOTBETCTBUU ¢ M3MEHSIOIICHCS | 3aaun Ganka
45 CUTYyaLlUEeH; EID
46- | 15-17 § 8. IlonsaTue crenenu ¢ THOOBIM 3 3. Ywmenue  omnpeiemsite  IOHATHS, | 8.13-8.17
48 DPALHOHAIBHBIM [TOKA3aTElICM. co3/laBaTb OO0OOILEHUs, YCTaHABIMBAThH
49- | 18-21 § 9. CrenenHble GyHKLUHU, UX CBOICTBA U 4 aHajIorny, K1acCH(QHUIIPOBATE, | 9.24-9.30
52 rpadukn. CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U
53- | 22-23 §10. V3BieueHne KOPHS U3 KOMIUIEKCHOTO 2 KpUTEPHH [Tl KITACCHUKATIIH; 10.2-10.18
54 YHUCIIA.
55 24 Koumponvnas paboma Ne 5 1 TEeCT
Iloka3atenbHas M Jorapupmuyeckas 31




byHkumnm.

56- 1-3 § 11.IToka3atenbHas GpyHKIHS, €€ CBOWCTBA U 3 11.3-11.10
58 rpaduk.

59- 4-6 § 12. Tloka3zaTenbHbIC YpaBHCHHUS. 3 12.7-12.14
61

62- 7-8 § 13. Iloka3zaTenbHbIC HEPABCHCTBA. 2 e chOPMMPOBAHHOCTb YMEH M 13.7-13.11
63 MOAENMPOBATb PeasibHble CUTYaLMK,

64- 9-10 § 14. TlonsTue yorapudma. 2 nccneaoBaTh NOCTPOEHHbIE MoAeny, 14.3-14.23
65 MHTEPNPETUPOBATb MONYYEHHbIN

66- | 11-13 § 15. Jlorapudmuueckast pyHkuus , ee 3 pe3ynbTat; ® ChOPMUPOBAHHOCTL 15.14-15.20
68 CBOMCTBa M rpauK. npeAcTaBAeHnin 06 OCHOBHbIX MOHATUAX

69- | 14-15 Konmponsnas padoma Ne 6 2 MaTeMaTU4EeCKOro aHan3a 1 UX CBOMCTBAX, | recr

70 BNafeHME YMEHNEM XapaKTepun3osaTb

71- | 16-19 § 16. CpoiicTBa norapudmos 4 noseAeHue GYHKUNHA, MCNoNb3oBaHNe 16.4-16.12
74 MNOJTY4EHHbIX 3HAHUI AN15 OMUCAHUA 1

75- | 20-23 § 17. Jlorapudmuueckue ypaBHEHUS. 4 anan3a peanibHbix 3aBNCMMocTeN 17.3-17.9
78

79- | 24-26 § 18. Jlorapudmuueckue HepaBeHCTBA. 3 18.9-18.11
81

82- | 27-29 §19. Inddepennrpoanue nokazaTeJIbHON U 3 19.11-19.23
84 J0rapuPMUIECKON (YHKITHA.

85- | 30-31 Konmponsnas paboma Ne 7 2 TECT

86

IlepBooOpa3Hasi U MHTErpaJ 9

87- 1-3 §20. [TepBooOpa3Has u HeoNpeAeICHHbIH 3 [IpencraBneHne 0 MaTeMaTHYECKOU 20.5-20.9
89 WHTETpaJI. HayKe, Kak cepe 4eI0OBeIeCKOU

90- 4-8 § 21. OnpeneneHHbIN UHTETpa. 5 NesTeNbHOCTH, 00 ATanax ee pa3BUTHUSA, 21.7-21.10
94 0 €€ 3HAYUMOCTH TSI Pa3BUTHS

95 9 Koumponvnaa paboma Ne 8 1 LUBUJIN3ALUU TECT

Tesia BpameHus 13
96- 1-4 Bocnuranne ymeHus nerko, TOUHO, n.53Ne522,524
99 Humtp 4 IPaMOTHO U3JIaraTh CBOM MBICIIH B
p
100- 5-6 Konyc. YcedeHHbIH KOHYC 2 YCTHOH UM MMCbMEHHOMU peun, NOHUMATh | M. 54Ne536,540




101

CMBICJI ITOCTaBJICHHOM 3a1a4u,

102 7 [ap u cdepa. Bzaumuoe pacronoxeHue 1 BBICTPauBaTh apryMEHTALUIO, 3agaumn EM
cepsl U MIIOCKOCTH IPUBOIUTH IPUMEPHI
103 8 KacaTenpHast mockocTh K cdepe. 1 n.55Ne548,550
104 9 [Tnomans chepsr 1 M.56Ne562,564
105- 10-12 n.57Ne568,570
107 Paznbie 3aaun no teme « Tena BpameHus» 3
108 13 Konmponvnaa pavoma Ne 9 1 3anasu banka
EI'D
O0beMblI TeJI 19
109- 1-2 [Tonstue o6beMa. OOBEM IPSIMOYTOJIILHOTO 2 YMeHue cooTHOCUTh cBOU JielcTBUs ¢ | [1.58Ne574,576
110 napajenenunena IUTAHUPYEMbIMU pe3yibTaTamH,
111 3 O0BeM npsIMOi TPU3MBI 1 OCYILIECTBIISATh KOHTPOJIb cBoei | n.59Ne584,586
112- 4-6 NeSITeIbHOCTH B IIPOLIECCE JTOCTHXKEHUA | n.60,61
114 O0beM IPSAMOIA TPU3MBI U ITWITHHIIPA. 3 pe3yibTara, onpeaeiiaTh CIIOCOOBI
JICUCTBUH B paMKax MPEIJIOKEHHBIX | kapTouku
115- 7-8 Beruuciienne 065eMOB € TOMOLIBIO 2 ycuoBui n TPVG6OBaHHI7I> n.62Ne588,590
116 OTIpEeJIeIIEHHOTO HHTETpaa KOpPEKTUPOBaTk  CBOM  JICHCTBUA B
117 9 OOBbeM MUpaMuIbl 1 COOTBCTCTBIN ¢ M3MEHSIOMEHCS | 331341 EMD
118 10 O6Bem Komyca 1 CHTyallHueH, WHAMBUAYaNbHblE
3a4aHus
119- | 11-13 Perwrerue 3a1a4 3 3anaun OaHKa
121 ) EI'D
122 14 3anaun OaHKa
O6bem mapa. 1 ETD
123 1 OO6bem mapa u ero yactei 1 3anau barka
EI'D
124 16 3anauyn OaHKa
[Tnomane chepsl 1 ErD
125- | 17-18 Permrere saas 2 3amaun OaHka
126 EI'D
127 19 Konumponvnaa paboma Ne 10 1 TEeCT
.JIEMEHTbI TEOPHHU BEPOSITHOCTEH H 9




MATEeMATHYECKOI CTATHCTHKH.

128- 1-2 § 22. BeposiTHOCTh U TE€OMETPUS 2 e B/laleHMEe HaBblKaMM NO3HaBaTe/IbHOM, 22.3-22.10
129 y4ebHO-MCCNef0BaTENbCKOM U MPOEKTHOM
130- | 35 § 23. He3aBuCHMBIE TIOBTOPEHUS MCIIBITAHMH C 3 AesATeNbHOCTH, HaBbIKAMM paspeLleHus 23.5-23.15
132 JBYMSI UCXOJIAMH. npobaem; cnocobHOCTb M TOTOBHOCTb K
133- 6-7 § 24.Cratuctuyeckre MeToabl 00paboTKu 2 CamMOoCTOATE/IbHOMY MOUCKY METOL0B 24.8-24.12
134 urdopMaLuy. peLleHnsa NPaKTUYECKMX 3ajad,
135- 8-9 § 25. l'ayccoBa kprBasi. 3aKOH OOJIBIIMX YHCEIL. 2 MPVMEHEHWIO PAasNINiHBIX METOAOB 25.2-25.8
136 MO3HaHWSA; ® FOTOBHOCTb M CMOCOBHOCTD K
CaMOCTOATE/IbHON MHPOPMALMOHHO-
NO3HaBaTe/NIbHOMN AEATEIbHOCTH, BK/IKOYan
YMEHMEe OPUEHTUPOBATLCA B PA3/IMYHbIX
MCTOUHMKAX MHOOPMALLUM, KPUTUYECKM
OL,EHMBATb U MHTEPNPETUPOBATb
MHbOPMALMIO, NOTy4aEMYIO U3 PA3/IUYHBIX
MCTOYHMKOB;
YpaBHeHusi 4 HepaBeHCTBA. CHCTEMBI 32
YPABHEHHUI1 1 HEPABEHCTB.
137- | 14 § 26. PaBHOCWJIBHOCTH ypaBHEHUIA. 4 ¢ BlafileHMe MeTOAaMM [0Ka3aTe b T U 26.6-26.18
140 aNropUTMOB PeLLEHUA; YMEHMEe KX
141- 5-7 § 27. OO011e MEeTOIbI pelIeH s YpaBHEHUIA 3 NPUMEHATb, NPOBOAMTL AOKa3aTeIbHble 27.3-27.10
143 PaCCyKAEHUA B XO4€ PeLleHUA 3a4ay; o
144- | 8-10 § 28. PaBHOCHIIBHOCTb HEPABEHCTB. 3 BNaZieHne CTaHAapPTHbIMU NpUEMamMM 28.3-28.9
146 PeLIeHNsA PALMOHANbHbIX 1
147- | 11-13 | §29. YpaBHEHUS U HEPABEHCTBA C MOAYJISMHU. 3 MPPaLMOHANbHBIX, NOKA3aTe/IbHbIX, 29.8-29.15
149 CTEMeHHbIX, TPUrOHOMETPUHECKHMX
150- | 14-15 Koumponsnaa paboma Ne 11 2 YPaBHEeHUI 1 HePaBEHCTB, X cucTem; TecT
151 MCMONb30BaHUE FOTOBbIX KOMMbIOTEPHBbIX
152- | 16-18 § 30.YpaBHEHUS ¥ HEPABEHCTBA CO 3HAKOM 3 fpOTrpamm, & ToM HCAe AnA nolcka nyTi 30.2-30.10
154 paHKana PelueHMA M NANIOCTPaLMM peLLeHus
155- | 19-20 § 31. Jloka3zaTtenbCTBO HEPABEHCTB. 2 YPaBHEHWA M HEpaBeHcTs; 31.3-31.12
156
157- | 21-22 § 32. YpaBHEHUS M HEPABEHCTBA C JBYMSI 2 32.2-32.8




158

MIEPEMEHHBIMH.

159- | 23-26 § 33. Cucrembl ypaBHEHHI 4 33.2-33.9

162

163- | 27-28 Konmponvnasa paboma Ne 12 2 TEeCT

164

165- | 29-32 § 34. 3agauu ¢ mapameTpom. 4 34.8-34.11

168

169- IToBTOpEeHne Kypca ajaredpbl, HAYAT 36 3ananus 6aHka
204 MaTeMaTH4YeCKOr0 aHAJIU3a U

reomerpuul(0—11 kaaccoB, BKI0Yas
npoOusbiii EI'D)

EI'D
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