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[Iporpamma pazpaborana:

— B COOTBETCTBUM C (pefepajJbHbIM TOCYJApCTBEHHBIM CTaHAAPTOM CPEIHETO
npodeccuonanmbHoro obpaszoBanus 43.02.13. «TexHOJOTHS TAPUKMAaXEPCKOTO
HCKYCCTBay,

— B COOTBETCTBUU C (peficpalbHbIM T'OCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM CPEIHEro o0IIero 0opa3oBaHus,

— B cooTBeTrcTBUM ¢ PexomenmamusaMu 1o opranusanuu noixydyeHus COO B
npeaenax ocBoeHusi oopazoBarenbHbix HporpamMm CIIO na 6aze OOO ¢ yuerom
tpeboBanuii ®I'OC u nomyvyaemoit npodeccun wiu cnenuanbHoctu CIIO (ucbmo
JlenaprameHTa rocyAapCTBEHHOW MOJUTUKH B cpepe MOATOTOBKU pabOuuX KaJpoB H
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259) (B pen. 2017r.),

- B COOTBETCTBUU C MHCTPYKTMBHO-METOJWYECKHM MUCBMOM IO OPraHHU3aLUU
NPUMEHEHUSI  COBPEMEHHBIX  METOJAMK H  MPOrpaMM  MPENoJiaBaHusl  T0
00111e00pa3oBaTeNbHBIM JTUCIHUILUIMHAM B CHUCTEME CPEIHEro Mpo¢eCcCHOHAIBHOTO
o0pa3oBaHMsl, YYHUTHIBAIOIIMX O0Opa3oBaTeNIbHbIE MOTPEOHOCTH OOYYAIOIIMXCS
oOpa3oBaTeNbHBIX  OpraHu3alui,  peaju3yloIUX  [POTrpaMMbl  CPEAHETO
npodeccuoHaibHOrO0  oOpa3zoBanusa (muceMo [lemaprameHTa TrocyJapCTBEHHOM
nomutuku B chepe CIIO U 11O Munnpocsemenuss Poccun ot 20.07.2020 Ne 05-
772),
- c yuerom IIpumepHOol OCHOBHOW 00pa3oBaTEIBLHOM MNPOTPAMMBI CPEIHETO
oOmero  oOpa3oBaHusi, OJOOpPEeHHOW  pemieHueM  (QenepaibHOro  y4eOHO-
METOIMYECKOr0 OOBEIUHEHUs MO OoO0IeMy o0pa3oBaHUIO (IIPOTOKON OT 28 HIOHA
2016 1. Ne 2/16-3),
- c yuerom Konmeniuu npenogaBaHus 001e00pa30BaTeNbHBIX TUCLUUILIUH C
ydyeToM mnpodeccruoHanbHOM HampaBieHHocTu mnporpamm CIIO, peanu3yembix Ha
6a3ze OO0 (pacnopspkenue Munnpocsemenus: Poccun ot 30.04.2021 No P-98
— B cooTBeTCTBUU ¢ yueOHbIM miianoM ["ATIOY HCO «HoBocubupckuit Kosmiemk
NapUKMaxepcKOro UCKYCCTBay.

[Iporpamma paccMOTpeHa Ha  3ac€JaHUM  METOJWYECKOM  KOMHCCUU
npenonaBareneid yueOHbix gucruiuind 30 asrycra 2021r. (Ilpotokonm Nel),
PEKOMEHI0BaHa JIJIsl MPaKTUYECKOTO MPUMEHEHHS B y4eOHOM IMpoliecce.
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1. HOACHUTEJIBHASA 3AITMCKA

PaGouass mporpamMma  oOmieoOpa3oBarebHOM  y4eOHOM  JUCHMIUIMHA
«Marematuka: anrebpa ¥ Hayajga MaTEMaTUYECKOIO aHaliM3a; TeOMETpHs» (l1anee —
«MaremaTuka») npenHazHadeHa i u3yudeHuss marematuku B ['AIIOY HCO
«HoBocuOUpCcKkuit  KOMJIEMK  MAapUKMaxepcKOro  HCKYCCTBa»,  peaju3yroIIeM
oOpa3oBaTeNpbHyI0  MPOTpaMMy CpEAHEro oOIero oOpa3oBaHHs B Mpeaenax
OCBOEHHMS IMPOrpaMMbl MOATOTOBKM crnenuainctoB cpeasero 3seHa (IIIICC3) mo
cnermanbHOCcTH CITO 43.02.13. «TexHonorus mapuKkMaxepckoro NCKycCcTBay Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUsI.

PaGouass mporpamma paspabotana Ha ocHOoBe TpeboBanuit ®I'OC cpemnero
oO1ero o0pa3oBaHus, NPEIBSABIIEMbIX K CTPYKTYpE, COJEPKAHUIO U Pe3ysibTaTam
OCBOCHMSI  y4yeOHOM  gucuuruimHbel  «Maremaruka», B COOTBETCTBUU  C
PexomeHmanusiMu MO OpraHU3AlMK TOJYYEHUs CPEIHEro oO0Iiero oOpa3oBaHUs B
Ipeaenax OCBOCHHS 00pa3oBaTENbHBIX MPOrPaMM CPETHEro MPOQPEeCCHOHATBHOIO
oOpa3zoBaHusi Ha 0aze OCHOBHOIO OOIIEro OOpa3oBaHUS C YYETOM TpPeOOBaHMIA
denepanbHbIX TOCYAApCTBEHHBIX OO0pPa30BaTENIbHBIX CTAHIAPTOB U MOJy4aeMOU
npodecCud WM CHEHMATBHOCTH CpPEeIHEro mnpodecCHOHATBLHOrO 00pa30BaHuUs
(muceMo JlemapTaMeHTa TOCyAapCTBEHHOM MOJMTHUKHU B c(epe MOATOTOBKU padbOyux
kagpoB u JIIIO MunoOpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom
[IpumepHOii  OCHOBHOM  00Opa3oBaTEIbHOW  MPOTPaMMbI  CPEIHEro  OOILEro
oOpa3oBaHus, OJOOpPEeHHON pemieHueM (deaeparbHOro y4eOHO-METOIUYECKOTO
0o0beIMHEHUS 110 0011IeMy 00pa3oBaHuIo (TpoTokoJI OT 28 uroHs 2016 r. Ne 2/16-3).

Conmepxanne mporpammbl  «MaTemaTHKay HampaBlIeHO Ha JIOCTHXKEHUE
CIICIYIOIINX LEIICH:

« obecrnieueHre chOPMUPOBAHHOCTH MPEICTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpax CTAHOBJICHUS MATEMAaTHKH;

o obecrieueHue CHOPMUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;

« obecrnieueHre cHOPMUPOBAHHOCTH YMEHUN TPUMEHSTH TOJIYYCHHBIC 3HAHUS TIPU
PEIICHUH Pa3INYHbIX 33/1a4;

o oOOecrieueHrue C(HOPMUPOBAHHOCTU MPEACTABICHUNA O MaTEMAaTHKE KaK YacTu
OO0IIIeueIOBEUECKON KyJIbTyphl, YHUBEPCATBLHOM S3bIKE HAYKH, [O3BOJISIOIIEM
OTHCHIBATh M U3y4aTh PEAbHBIC MPOIIECCHI U SIBIICHUSI.

B paGouyro mporpamMmy BKJIIOYEHO COJEp)KaHHE, HANpaBIEHHOE Ha
dbopmupoBaHre y O0y4aromUXCsd KOMIETEHIIUM, HEOOXOIUMBIX JJIsi KaYECTBEHHOTO
ocBoenus [IIICC3 na 6a3e 0CHOBHOTO 00111er0 00pa30BaHusl C MOJIYYEHHUEM CPETHETO
oO1ero o6pa3oBaHwsl.

PaGouast mporpamMMa MOKET HCIOIB30BATHCA IPYTUMHU MPO(ECCHOHATEHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIUSIMU, PEATH3YIONTUMU 00pa30BaTEIbHYIO TPOTrPaAMMY
cpeaHero oomiero oopasoBanus B npeaenax ocsoenus [TTICC3.



1.1 OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCLUILIUHBI
«MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUS»

Matematuka ABJISIETCS byHIaMeHTaIbHON o011e06pazoBaTeNbHON
OUCHMIUTMHOW CO  CJOXKUBIIMMCSL YCTOWYUBBIM  COJAEP)KAHHEM U OOIIMMHU
TpeOOBaHUSIMU K TIOJITOTOBKE 00YYaIOIINXCSL.

B T'AIIOY HCO «HoBocuOupckuii KOJJIEIK MapUKMaXepCKOTO HCKYCCTBa»
M3Y4YCHHE MAaTEMaTHKH HWMEET CBOM OCOOEHHOCTH B COOTBETCTBHHM C COIMATbHO-
HKOHOMUYECKUM TpOopuiIeM MpoPecCHOHATBHOTO 00pa30BaHMUsL.

ITpu OCBOCHUH CIIELIMAJILHOCTHU CIIO 43.02.13 «Texnonorus
NapUKMaxepCKOro HCKYCCTBa» MaTeMaTUKa M3ydaeTcs Kak MpoduibHas ydeOHas
JTUCIUIUINHA, YIYUTBIBAIOIIAs CEM(pUKY OCBAUBAEMOU CTIEIIMAIbHOCTH.

OTO BbIpa)XaeTcsl B COAEpXKaHUM OOyUEHHUs, KOJMYECTBE YaCOB, BBIACIIIEMbIX
HA M3YyYEHHUE OTNETBHBIX TEM MPOTPAMMBbI, MTyOMHE X OCBOCHHS OOYy4YarOIIMMHUCH,
o0beMe W  XapakTepe MPaKTHUYECKUX  3aHATHH, BHJIAaX  BHEAYJIUTOPHOU
CaMOCTOSTENIbHON pabOThl 00YYaOIIUXCS.

OOmue 1eny U3ydeHuss MaTEMaTHKU TPAAUIMOHHO PEaM3YIOTCA B YETBIPEX
HAIPaBIICHUSX

1) obriee mpecTaBiaCHUE 00 UACSIX U METOIaX MaTEMAaTHKU;

2) MHTEIICKTyalIbHOE Pa3BUTHC;

3) oBTaJicHUE HEOOXOMMBIMU KOHKPETHBIMH 3HAHUSMH H YMCHHSIMH;

4) BocIIUTaTeIIbHOE BO3JICHCTBHE.

[Tpodunuzanus uene MaTeMaTnYecKoro oOpa3oBaHMs OTPAKAETCsl Ha BIOOpE
OPUOPUTETOB B OpraHMU3AlMK y4eOHOU NesATenbHOCTH oOyuaroumxcs. Beibop nenei
CMEIIaeTCsl B MParMaTUYECKOM HaIpPaBICHUH, MPEIyCMAaTPUBAIOIIEM YCUJICHUE U
pacHIMpeHne MPUKIATHOTO XapaKTepa W3Y4YeHUs MAaTeMAaTHKH, MPEUMYIIECTBEHHON
OpHEHTAIIUU Ha aJITOPUTMUYECKUI CTHIIb IO3HABATEIHHON JESTEIHHOCTH.

N3yuenne marematuku Kak npoduiabHOM 00I1eo0pa3oBarensHol yueOHOM
JUCIMIUTAHBI, YIUTHIBAIONICH CHEIM(PUKY OCBAMBAEMOW OOYYAIOIIMMHUCS CHEIHalb-
HOCTH, 00€CIICUNBACTCH:

¢ BBIOOPOM Pa3IMYHBIX MOJIXO00B K BBEJCHUIO OCHOBHBIX TIOHSATHH;

o (GOpMUPOBAHUEM CHCTEMBI YUeOHBIX 3aJaHui, obecrieunBaronX PheKTUHBHOE
OCYLIECTBJICHUE BbIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

+ oO0oraieHueM CreKTpa CTUJIeH y4eOHOU NESITENIbHOCTH 3a CUET COIVIACOBAHMS C
BEIYIIUMH JACSITEIbHOCTHBIMU XapaKTEPUCTUKaMU BbIOpaHHOUM mpodeccun / crenu-
AITBHOCTH.

[IpodumnbHas cocraBusitomas OTpakaeTcs B TpeOOBaHUAX K TOJATOTOBKE
00y4Jaronmxcs B 4acTH:

o OOmIe CHUCTEeMBl 3HAHWM: COJEp)KaTelIbHbIE TPUMEPHI  HCIOJIB30BAHUSA
MaTeMaTHYECKUX UJIeH U METOJOB B MPO(ecCHOHANBHOI 1eATEeIbHOCTH;

e YMEHHUH: pa3iuuue B YypOBHE TpPeOOBAaHUNA K CIIOXHOCTA TMPUMEHSIEMBIX
aJITOPUTMOB;

o TIPAKTHYECKOTO WCIOJB30BaHUS TMPUOOPETEHHBIX 3HAHUW W  YMEHUH:
WHIMBHUIyAIbHOTO Y4YeOHOrO OmbITa B TOCTPOCHUHM MATEMaTHUYECKHX MOJIEIeH,



BBITIOJIHEHUHU UCCIIEA0BATENIbCKUX MMPOEKTOB.

Takum  oOpa3om, peanuzanust COACpXKaHUS  Yy4eOHOM  AUCLMILIMHBI
OPUEHTHPYET Ha MPHOPUTETHYIO POJb MPOIECCYaTbHBIX XapaKTEPUCTHK ydeOHOU
paboThl, 3aBUCSIIMX OT COIMAIBHO-3KOHOMHYECKOTO MPOGMIIs, MOTYyYEHHUS OIbITa
MCIOJIb30BaHUsI MATEMATHKHU B COJIEPKATENbHBIX U MPO(EeCCHOHATEHO 3HAUUMBIX IS
OyIylUuX TEXHOJOTOB CHUTYyallUAX IO CPaBHEHUIO C (HOpMaIbHO-ypPOBHEBBIMH
PE3yJIbTaTUBHBIMH XapaKTEPUCTHUKAMU O0yUEHUSI.

Copnepxanue y4yeOHOW JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMHU COJICPKATEIBHBIMU JIMHUAMHA O0YUEHHUSI MaTEMATHKE:

o anreOpandyeckasi JUHHS, BKIIOYAIONIAs CHCTEMATH3allMI0 CBEJICHUN O 4uCiax;
U3y4YeHHE HOBBIX U 0000IIEHIE paHee N3YUYEHHBIX orepaluid (BO3BECHUE B CTEIICHb,
U3BJICYEHUE KOpHS, JorapupMHUpOBaHUE, CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC U
oOpaTHBIE K HUM); U3yUYE€HHUE HOBBIX BUJOB YMCIIOBBIX BBIPAKEHUN U (GOPMYIT; COBEp-
[IICHCTBOBAHNE MPAKTUYECKUX HABBIKOB U BBIUMCIUTEIHHONU KYJIbTYPHI, paCIIUPEHHE
¥ COBEPIICHCTBOBAHME alreOpanyuecKkoro ammapara, copMHUpOBAaHHOTO B OCHOBHOM
IIKOJIE, ¥ €0 MIPUMEHEHHE K PEIICHHI0 MaTeMaTHYEeCKUX U MPUKJIAIHBIX 3a/1a4;

o TEOPETUKO-(QYHKIMOHATbHAS JIMHUSA, BKIIOYAIOIIAs CHCTEMAaTH3alUdI0 M|
pacivpeHre CBeleHU O (YHKIHUSAX, COBEPIICHCTBOBAHHE TpadUUECKUX yMEHHIA;
3HAKOMCTBO C OCHOBHBIMH HJCSIMH M METOJaMH MAaTeMaTHYEeCKOro aHaiu3a B
o0beMe, TIO3BOJISIONIEM HCCIENOBaTh dJIEMEHTapHble (YHKIMH W pemiarh
OpocTeiine reoMeTpudeckue, pu3ndeckue u Jpyrue NpuKiaHble 3a/1a4;

o JIMHUS YPaBHEHHMH UM HEPABEHCTB, OCHOBAHHAs HA MOCTPOCHUM U HCCIEIOBAHUN
MaTeMaTUYECKUX MOJIENIeH, MepeceKaromascss ¢ aareOpaudeckodl M TEOpPETHKO-
(YHKIIMOHAJIBHON JIMHUSMU M BKJIIOYAIOIIAs pPAa3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKH alIreOpandyeckux MpeoOpa3oBaHU AJIsl pEeLICHHs] YpaBHEHUN, HEPABEHCTB U
cucteM; (OPMUPOBAHHWE CHOCOOHOCTHM CTPOUTh M HCCIEAOBATH IPOCTEHIINE
MaTeMaTHYeCKHe MOJEIH NPHU PEIICHUH MPHUKIAIHBIX 3a7ad, 3a/7a4 U3 CMEXHBIX U
CHEIHATbHBIX JUCUIHUTUINH,

o TEOMETpHYECKas JIMHMS, BKIIOYAIONIas HarsgHbIe TPEJACTaBICHUA O
MPOCTPAHCTBEHHBIX (UTYpax W M3yUYe€HUE MX CBOWMCTB, ()OPMHUPOBAHHME U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXEHHS,  pPa3BUTHE  CIHOCOOOB  T€OMETPUUYECKUX
M3MEpPEHHH, KOOPJMHATHOTO M BEKTOPHOTO METOJOB /ISl PEUICHHUS] MaTeMaTHIECKIX
Y TIPUKJIAIHBIX 33/1a4;

e CTOXaCTUYECKas JIMHUS, OCHOBaHHas HAa Pa3BUTUM KOMOMHATOPHBIX YMEHM,
IPEICTaBICHUNA O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX OKPYKArOIIETo
MUpa.

Paznenbr (Tembl), BKIIOUECHHBIE B COJACp)KaHWE YYEOHON JAUCIUIUIMHBI,
SBJISIFOTCSL. OOIIMMHM JIJIs1 BceX mpoduieil mpodecCHoHaTbHOTO 00pa3oBaHUs U TPHU
BCceX 0ObeMax y4yeOHOTrO BpPEMEHM HE3aBUCHMO OT TOro, SBISIeTCS JU ydeOHas
nucuuIuinHa « MartemaTtukay 0a30BOM WK MpoHIIHLHOM.

B pabGoduem TemaTHuecKOM TUIaHE MPOTPaMMbl y4eOHBIH  MaTepual
IpeCTaBiIeH B (hOpMe UepeayIoerocs: pa3BepThIBAHUS OCHOBHBIX COJIEPIKATEIHHBIX
TuHUM (anreOpanveckoil, TeoOpeTUKO-(PyHKIIMOHAIBbHOM, YpaBHEHUI W HEPaBEHCTB,
reOMETPUUYECKOM, CTOXaCTUYECKOW), YTO TMO3BOJSIET THOKO WCHOJB30BaTh UX
pacnoyio)KeHUEe M B3aMMOCBSI3b, COCTaBIATH pa0OUYMi KaJleHIApHBIA IUIAaH, IO-
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pazHOMy depenys ydeOHble TeMbl (IJIaBbl Y4YEOHMKA), YUYUThIBas COLUAIBHO-
AKOHOMHUYECKUH Mpoduiib npodeccuoHabHOT0 00pa3oBaHus, CIEUPUKY OCBanBae-
Moi cnenuanbHocTH CIIO, riyOuMHY HM3ydeHHs MaTepuana, YPOBEHb IMOATOTOBKU
00yYaroIMXCsl MO MPEIMETY.

[Ipy w3yyeHMM TEM BBIIOJHSIOTCA pa3jIMyHble Yy4yeOHbIE 3aJaHMUS,
HaIpaBlIeHHbIE Ha ()OPMUPOBAHME HABBIKOB IO PEIICHUIO 3a7ad U MpUOOpeTeHHE
OMbITa CAMOCTOSITEIbHON PaOOTHI.

N3yuyenne o6mieoOpazoBaTenbHON y4eOHOM AMCHMILIMHBL «MaTemaTuka»
3aBepuIaeTcs IMOJABEIECHUEM UTOrOB B (pOpMe dK3aMeHa B paMKax MPOMEXYTOUHOU
aTTecTanuu odydJaromuxcs B npouecce ocsoerus [ITCC3.

B pasnmene mporpammel «ConepkaHune y4eOHOM AMCUMILIMHBDY KypCHBOM
BBIJIEJIEH MaTepuall, KOTOPbII Py U3yUYEHUH MaTEMATUKK KaK IpouiIbHON yueOHOM
JTUCLMIUIMHBI, KOHTPOJIIO HE MOJJICKHT.

1.2 MECTO YYEBHOH! JUCHUIIJIMHBI B YYEEHOM ILIJIAHE

VYyebnas aucnuiuimHa «Maremaruka: anreOpa W Hayaiga MaTeMaTHYECKOTO
aHaJM3a; TEOMETPHUsS» SBISETCS y4eOHBIM MPEIMETOM OO0sA3aTEIbHOU MPEAMETHOU
obnactu «Maremaruka u uHpopmarukay OI'OC cpeanero odiiero oopazoBanusl.

B I'AIIOY HCO «HoBocubupckuii KoJiempk MapuKkMaxepckoro MCKyCcCTBay,
peanusyronieM 00pa30oBaTeNIbHYI0 MPOrpaMMy cCpeaHero oOiero oOpa3oBaHUs B
npenenax ocBoeHusd IIIICC3 nHa 6aze ocHOBHOro oOmiero oOpa3oBaHMs, ydeOHas
nucuuiuinHa «MatemaTukay u3ydaeTcs B oOlIeo0pa3oBaTeIbHOM IHUKIIE YYEOHOTO
mana [ITICC3 ¢ nonyyenueM cpeiHero ooiiero oopa3zoBaHusl.

B yueOnom minane [MIICC3 yueOHas auciuminia «MaremaTukay BXOJIUT B CO-
cTaB o00muUX o001eo0pa3oBaTENbHBIX YYEOHBIX JIUCUUIUIMH, (POPMHUPYEMBIX U3
o0s3aTenbHBIX npeameTHbiXx obnacteit I'OC cpeanero olOmero oOpa3zoBaHus, AJis
cnernuaibHocTH CIIO «TexHonorus mapukMaxepckoro UCKyCCTBay.

1.3 PE3YJBTATHI OCBOEHUS YYEFHOU JUCIUILIVHBI

1.3.1 JInuHOCTHBIE pe3yabTAThI

JInuHOCTHBIE pe3yabTaThl B c(epe OTHOUIECHWI ydyamuxcsi K cele, K
CBOEMY 3/10POBbI0, K MO3HAHUIO Ce0sl:

. OpUEHTAIUs YUYalIuXCsi Ha JOCTH)KEHUE JIMYHOTO CYACThs, pean3aluio
MO3UTUBHBIX KU3HEHHBIX MEPCHEKTUB, HHUIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh
U CIOCOOHOCTh K JIMYHOCTHOMY CaMOOTMPEIEIICHUIO, CIIOCOOHOCTh CTaBUTh IIEJIHU U
CTPOUTH KU3HCHHBIC TIAHbI,

. TOTOBHOCTh M CIIOCOOHOCTH OO€CIeuuTh ceO0e M CBOUM OJU3KUM
JOCTOMHYIO KH3Hb B MPOLIECCE CAMOCTOSITEIBHOW, TBOPYECKOM M OTBETCTBEHHOMU
NEATEIIbHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTh YyYaIIUXCS K OTCTAMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh W CIIOCOOHOCTH BBIPAOATHIBATH
COOCTBEHHYIO TMO3UIIUIO 10 OTHOIICHUIO K OOIIECTBEHHO-TIOJIMTHUYECKIUM COOBITHSM



IPOIIOTO U HACTOSIIErO0 Ha OCHOBE OCO3HAHMS M OCMBICIIECHUSI HCTOPHUH, TyXOBHBIX
LIEHHOCTEW U TOCTUKEHUM HAlIEH CTPaHbl;

. TOTOBHOCTh M  CIOCOOHOCTh  yYalIuXcsli K  CaMOpPa3BUTHIO W
CaMOBOCTIMTAHUIO B COOTBETCTBUU C OOIIECUCTOBEYCCKUMH IIEHHOCTSIMHU U HIeaIaMU
IPa)XIaHCKOTO OOIIECTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH,
3aHSTUSX CIIOPTUBHO-03I0POBUTEIBLHOM AESTEIbHOCTHIO;

. NPUHATHE U peau3alus IIEHHOCTEH 310poBOro u Oe3omacHoro obpasza
KU3HU, OEpe’KHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUECKOMY U TICUXOJOTUYECKOMY 370POBBIO;

. HEMPUSTUE BPEIHBIX MPUBBIYEK: KYpEHHs], YMOTPEOJICHUS aJKOTOJs,
HapKOTHKOB.

JINYHOCTHBIE pe3yJbTaThl B cepe OTHOIEHUH yyamuxces K Poccun Kak K
Poaune (OTeuecTBY):

. poccHiicKass HUIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM
UJICHTUYHOCTH B TOJIMKYJIBTYPHOM COILIMYME, YYBCTBO MPUYACTHOCTH K HUCTOPHUKO-
KyJbTYpHOH OOIIHOCTHM POCCHIICKOTO Hapoaa W cyabbe Poccum, maTpuoTusm,
TOTOBHOCTB K CITyKEHUIO OTEYECTBY, €r0 3aIIUTE;

. YBOKEHHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH Tepes PoauHol,
TOPJOCTH 32 CBOM KpaH, CBO0 PonuHy, IpoIuioe U HaCTOAIIEE MHOTOHAIMOHAIBHOTO
Hapoja Poccuu, yBaxkeHH€e K TOCYJJapCTBEHHBIM CUMBOJIaM (rep0, piiar, TumMH);

. dbopMHpOBaHUE YBXKEHUSI K PYCCKOMY SI3BIKY KaK TOCyJapCTBEHHOMY
a3bIKy Poccuiickon denepanuu, ABISIIOLIEMYCS OCHOBOW POCCUMCKON UIEHTUYHOCTH
U TJIABHBIM (DaKTOPOM HAIIMOHAJILHOTO CaMOOTIPE/ICIICHHUS;

. BOCIIUTAHUE YBAXKEHUS K KYJbTYpE, SI3bIKaM, TPAJULUSIM U OObIYasIM
HapoIOB, IpoxuBarIux B Pocculickon @enepanumu.

JIMYHOCTHBIE pe3yJbTaTbl B c(epe OTHOLICHUHN YYalIMXCH K 3aKOHY,
rocyJapcTBy M K IPaKIaHCKOMY O0LIECTBY:

. IPaKIaHCTBEHHOCTb, rpakIaHCKasl MTO3UITUS aKTUBHOTO u
OTBETCTBEHHOTO  4Ji€HA  POCCUHCKOro  OOIIECTBAa,  OCO3HAIOUIETO  CBOM
KOHCTUTYIIMOHHBIE TIpaBa M OOSI3aHHOCTH, YBAXaIOIIETO 3aKOH M IPaBOIMOPSIOK,
OCO3HaHHO TMPUHUMAIOIIETO TPAJWLMOHHBIE HALIMOHAJIBHBIE M OOLICYETIOBEYECKUE
TYMaHUCTUYECKUE U JIEMOKPATUYECKUE IIEHHOCTH, TOTOBOIO K YYacTHUIO B
OOIIECTBCHHOU JKU3HU,

. MpPU3HAHUE HE OTYYXIAEMOCTH OCHOBHBIX TPaB M CBOOOJ YEJOBEKA,
KOTOPbIE TMPUHAMIECKAT KAXKIOMY OT POXKIECHHUS, TOTOBHOCTh K OCYIIECTBJICHUIO
COOCTBEHHBIX TpaB W CBOOOJ O€3 HapylleHWs MpaB M CBOOOJ JPYTUX JIHII,
TOTOBHOCTh OTCTamBaTh COOCTBEHHBIE MpaBa M CBOOOJBI YEIOBEKAa M TPaKJaHWHA
COTJIaCHO OOIIENPU3HAHHBIM TPHUHIIMIIAM U HOPMaM MEXIYHApOJHOTO TpaBa W B
cootBercTBUM ¢ KoHcTurynmen Poccniickont denepanuu, npaBoBas U HOJIUTHYECKAS
IPaMOTHOCTH;

. MHPOBO33pPEHNE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOE Ha JUAJOre KYJbTYp, a TaKxke
paznuyHbIX (popM  OOILIECTBEHHOTO CO3HAHHUSA, OCO3HAHWE CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MUDE;



. MHTEPUOPHU3ALIMS IEHHOCTEH IE€MOKPATUU U COLIMATIBHOMN COJIUIAPHOCTH,
TOTOBHOCTh K JJOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUW B TPyNIE WA COLUATIBHON
OpraHu3alluy;

. TOTOBHOCTh OOYYaronuxcsi K KOHCTPYKTUBHOMY YYacCTHIO B TIPUHSITHH
PEIICHMI, 3aTParuBalOIINX WX TpaBa M HHTEPECHI, B TOM YHUCJIE B Pa3IMYHBIX (popmax
OOIlIECTBEHHOM CaMOOPTraHU3allMi, CAaMOYIPABJICHUS, OOIECTBEHHO 3HAYUMOMU
NEATEIIbHOCTH;

. MPUBEPKEHHOCTh WJESIM HHTEpHAIMOHAIM3MA, JpYyXObl, pPaBEHCTBA,
B3aMMOIIOMOIIIM  HApOJIOB;  BOCIUTAHUE  YBAXKUTEIBHOTO  OTHOIIECHUS K
HAIMOHAJIIBHOMY JIOCTOMHCTBY JIIOJIEH, UX YyBCTBAM, PEIIMTHO3HBIM YOCKICHUSIM;

. TOTOBHOCTh OOYYarOMIMXCS MPOTHUBOCTOATH HJICOJIOTHH JKCTPEMHU3MA,
HalMOHANINU3Ma, KCeHO()OOuHU; KOppYyMNIMH; JUCKPUMHUHALMKA 1O COLHUAIBHBIM,
PEUTUO3HBIM, PACOBBIM, HAllMOHAIBHBIM MpPHU3HAKAM U JAPYTMM HETraTUBHBIM
COIIMAJILHBIM SIBJICHUSIM.

JIuuHocTHbIEe pe3yabTatbl B  cdepe OTHOMIEHWMH  y4YalIMxcs €
OKPY:KalOIUMHU JIOJAbMMN:

. HPaBCTBEHHOE CO3HAHME U IIOBEJEHUE Ha OCHOBE YCBOCHHS
00I11I€eUeNIOBEUECKUX I[ICHHOCTEH, TOJIGPAHTHOTO CO3HAHWUSI M TOBEJACHUSA B
MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTHM U CIIOCOOHOCTH BECTH AUAJIOT C JIPYyTHUMH
JIOIbMH, JIOCTUTaTh B HEM B3aWMOIIOHUMAaHUS, HAXOIUTh OOIIME MeIu U
COTPYJIHUYATH JIJIS1 UX JOCTHKCHUS;

. MPUHATHE TYMAHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIIBHOE U
no0pokenaTeNbHOEe  OTHOIIEHHWE K  JPyroMy  4YelOBEeKy, €ro MHEHHIO,
MHUPOBO33PEHUIO;

. CIIOCOOHOCTh K COMEpPEKUBAHUI0 U (OPMHUPOBAHHE TMO3UTHUBHOTO

OTHOIIEHUSI K JIIOASM, B TOM YHUCJE K JIMIIaM C OTPaHMYCHHBIMU BO3MO>KHOCTSIMU
3I0POBBSl U MHBAIUAAM; OCpPEKHOE, OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIICHHE K
(GU3NYECKOMY W TICHMXOJIOTHYECKOMY 3JI0POBBIO JPYTHX JIIOACH, YMEHUE OKa3bIBaTh
MIEPBYIO TTOMOIIIb;

. dbopMHpoBaHUE BBHIPAKCHHOW B TIOBEJICHWHM HPABCTBEHHOW TMO3MIUH, B
TOM YHCJI€ CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS
Y TIOBEJICHUS HAa OCHOBE YCBOEHHS OOIIECUYEITOBEUECKUX IIEHHOCTEH W HPABCTBEHHBIX
YyBCTB (4€CTH, A0JTA, CIIPABEIIMBOCTH, MUJIOCEPUS U APYKEITIOOUS);

. Pa3BUTHE KOMIIETCHIIMM COTPYAHHUYECTBA CO CBEPCTHUKAMHU, B3POCIBIMU
B oOpa3oBaTelbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4YEOHO-HMCCIIEIOBATEIIbCKOM,
MIPOEKTHON U JAPYTUX BUJIAX JCSITEIbHOCTH.

JIu4yHOCTHBIE pe3yabTaTbl B cdepe OTHOWICHMH  y4Yaluuxcss K
OKpY KaIeMy MUPY, KUBOIl IPUPO/Ie, Xy10’KECTBEHHOI KYJIbTYype:

. MHPOBO33pPEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyK{, 3HAYMMOCTH HAyKW, TOTOBHOCTh K HAyYHO-TEXHHYECCKOMY TBOPYECTBY,
BJIQJICHUC JIOCTOBEPHOW WH(GOpMAIMEH O TMEepPEeaOBBIX JOCTHKCHHUSAX W OTKPBITHIX
MHUPOBOM M OTCYCCTBCHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpA U OOIIIECTBA;

. TOTOBHOCTh W  CIIOCOOHOCTh K 00Opa3oBaHWI0, B TOM 4YHCIE
caM0OOpa30BaHUI0, Ha TPOTSHKEHWHW BCEW KU3HU, CO3HATEIBHOE OTHOIICHHUE K
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HEMPEPHIBHOMY O0O0pa30BaHUI0 KaK YCIOBHUIO YCHEIIHOW Npo(ecCHOHAIbHON U
OOIIIECTBEHHOU JICATCIIHHOCTH;

. DKOJIOTHYECKass KyJIbTypa, OEpeKHOE OTHOIICHHWS K POIHOW 3emiie,
MpUPOAHBIM OoratcTBaM Poccum wm Mupa; TMOHUMaHWE BIMSHUS COIHUAIBHO-
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSHUE NPUPOAHOM W COLUUAIBHOM CpPEXbI,
OTBETCTBEHHOCTH 332 COCTOSIHUE MPUPOJHBIX PECYPCOB; YMEHUS U HABBIKK PA3yMHOTO
MPUPOAONIOIB30BAHHS;

. ACTETUYECKOE OTHOLICHHS K MHUPY, TOTOBHOCTh K JCTETHUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA.

JINYHOCTHBIE pe3yJabTaTbl B cdepe OTHOLICHUH YYAIIUXCH K CeMbe H
poauTesiM, B TOM YHCJIe MOATOTOBKA K CEMEMHOM KU3HU:

. OTBETCTBEHHOE OTHOIIIEHHUE K CO3IaHUIO CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATUS LIEHHOCTEW CEMENHOM KU3HU;
. MOJIOKUTENIbHBIA ~ 00pa3  CeMbH, pOJAUTENbCTBA  (OTIIOBCTBA U

MaTE€pPUHCTBA), UHTEPUOPHU3ALUS TPAAUIIMOHHBIX CEMEUHBIX LICHHOCTEH.

JInuHocTHBIE pe3yibTaThl B cdepe OTHOLIEHHS Yy4YalluXcsi K TPyay, B
cepe couAIBLHO-IKOHOMHYECKNUX OTHOLLICHUIA:

. YBOXKEHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alUTe
CBOCH COOCTBECHHOCTH,

. OCO3HaHHBIA BBIOOp Oynymied npodeccun Kak MyThb MW CHOCOO
peain3anuy cOOCTBEHHBIX )KM3HEHHBIX I1JIAHOB;

. TOTOBHOCTh y4YalIUXCA K TPYAOBOM MpO(ecCHOHATBHON NeATeIbHOCTH
Kak K BO3MOXKHOCTM y4yacTUsi B  PELICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCy/1apCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MPOOJIEM;

. HOTPEOHOCTh TPYAUTHCA, YBAXKEHHUE K TPYAY U JIIOAAM TPYJia, TPYAOBBIM
JOCTUKEHHSIM, J100pPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIECHUE K
Pa3HBIM BHUJIaM TPYJOBOM 1€ATEIbHOCTH;

. TOTOBHOCTh K CaMOOOCITY>KMBAHUIO, BKIIOYasi 00yYEHUE U BBIIOJHEHHE
JIOMAIITHUX 00A3aHHOCTEM.

JIuuHocTHBIE pe3yJabTaThl B cepe (GuU3MUECKOro, NCHUXO0JOrHYECKOro,
COLHAJIBLHOIO M AKaJAeMU4eCKOro 0/1aronoay4usi y4amuxcs:

. dusmnueckoe, AMOIIMOHAIIbHO-TICUX0JIOTUYECKOE, COLIMAJIBHOE
0JIaronojayyre y4amuxcsi B AKU3HH YUPEXKICHUs, OUlYIIEHUE JeThbMU O€301aCHOCTH
U TICUXOJIOTHYECKOTO KoMpopTa, HPOPMaIMOHHOM 0€30MaCHOCTH.

1.3.2 MeranpeaMeTHbIe Pe3yJbTAThl

MertanpeameTHble  pe3yJbTaTbl  MpPEACTaBICHbl  TpeMs  TpyNIaMu
YHUBEpPCAIbHBIX YueOHbIX aeiictuii (Y'Y ).

PeryisiTuBHBIe YHUBepCaJbHbIe yUeOHble AelicTBUSA

BbInyCKHUK HAYYHMTCH:

. CaMOCTOSITENTLHO OMpPEEIITh LT, 3a/1aBaTh MapaMeTphl U KPUTEPUH,
M0 KOTOPBIM MOKHO OTIPEIETUTh, YTO IENb JOCTUTHYTA;
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. OLICHUBATh BO3MOXKHBIE TIOCIIEACTBUS JOCTHIKCHUS TIOCTABJICHHOW 1N
B JICATEIIBHOCTH, COOCTBEHHOW JKU3HU M KU3HU OKPYIKAIOMIUX JIFOACH, OCHOBBIBASICH
Ha COOOpaKEHUSIX ITUKU U MOPAJIH;

. CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/ladyll B 0Opa3oBaTEIbHOMN
JESITeIbHOCTU Y )KU3HEHHBIX CUTYaIIHsX;

. OLICHMBATh PECYpChl, B TOM YHCIE BpeMs U JIpyrue HemaTepuaibHbIC
pecypchl, HEOOXOAUMBIE TSl TOCTHKEHUS TOCTABICHHOM 1IEJIH;

. BBIOMpATh  MyTh  JOCTIKEHHWS  IIeNM, IUIAHUPOBATh  pEIICHUE
TIOCTAaBJICHHBIX 3a/1a4, ONITUMHU3UPYS MaTepUajIbHbIe U HeMaTepUaIbHbIC 3aTPAThI;

. OpraHu30BbIBaTh A(PPEKTUBHBINA MOUCK PECYypCOB, HEOOXOIUMBIX IS
JTOCTH>KEHUSI TOCTABIICHHOM LIEJH;

. COIOCTABJISAITh IMOJYYEHHBIH PE3ybTaT JESITEIBHOCTH C TOCTaBICHHON

3apaHee UENbIO.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yYeOHbIE qeiiCTBUSA

BohInycKHMK HAYYHUTCS:

. UCKaTh W HaxOJUTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3adad, B TOM
YuCJe, OCYIIECTBIISATh Pa3BEepPHYThIM HHGOPMAIMOHHBIA TMOUCK M CTAaBUTh Ha €ro
OCHOBE HOBbIE (YueOHbIE U TTO3HABATEIbHBIEC) 3a/1a4H;

. KPUTHYECKU OLICHUBATh M WHTEPINPETUPOBATh MH(DOPMALIMIO C Pa3HBIX
MO3UIMH, pacrno3HaBaTh U (UKCUPOBATH MPOTUBOpPEUUS B HHOOPMAIMOHHBIX
UCTOYHUKAX;

. UCIIOJIb30BaTh PA3IUYHbIE MOJEIbHO-CXEMAaTUYECKUE CpEICTBA IS
NPEACTABICHUS CYIIECTBEHHBIX CBSI3€ W OTHOILICHUM, a TaKXe MPOTUBOPEUMIA,
BBISIBIIEHHBIX B UH(POPMAITMOHHBIX UICTOYHUKAX;

. HaXOJWThb W TMPUBOJUTH KPUTUYECKHE AapryMEHTbl B OTHOIIECHUH
JNEUCTBUM U CYXXIEHUU APYroro; ClIOKOMHO W Pa3yMHO OTHOCHUTBCS K KPUTHYECKUM
3aMEYaHusSIM B OTHOLIEHUH COOCTBEHHOTO CY>KJICHHS, pacCMaTPUBATh UX KaK Pecypc
COOCTBEHHOI'O Pa3BUTHS;

. BBIXOJIUTh 32 paMKd Yy4eOHOro TpeAMeTa U OCYUIECTBIATH
LIeJICHANPABJICHHBIM TOUCK BO3MOXXHOCTEM JUIsl IIMPOKOrO TMEpeHoca CPEeACTB M
CIT0OCO0OB JICHCTBUS;

. BBICTpaMBaTh  HMHAUBUIYAIbHYIO  00pa30BaTElIbHYI)  TPACKTOPHIO,
YUYUTBhIBasE OTPAHUYECHHUS] CO CTOPOHBI JIPYTMX YYaCTHUKOB U  PECYpPCHBIC
OTpaHUYCHMUS;

. MEHATh W yACP)KUBATh pa3Hble TO3UWIUU B  TO3HABATEIHHOU
NEATEIIBHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

BbINyCKHUK HAYYUTCS:

. OCYIIECTBIISATH JIEJOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U
CO B3pOCTBIMU (KaK BHYTpU 00pa30BaTEIbHOM OpraHM3aliy, TaK U 3a ee MpeesiaMu),
noa0MpaTh MApTHEPOB IS JETOBOM KOMMYHHKAIIMM HWCXOIs W3 COOOpakeHHi
PE3yJIbTaTUBHOCTH B3aMMOJICHCTBHS, a HE JINYHBIX CUMITaTHH;

. IIPU OCYIIECTBICHUH TPYMIIOBOI pabOThl OBITh KaK PYKOBOAHUTENEM, TaK
M 4YJICHOM KOMAaHJbl B Pa3HBIX POJsX (TeHepaTtop WAeH, KPUTHK, HCIIOJHUTENb,
BBICTYTAIOIINM, SKCHEPT U T.1.);
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. KOOPAMHUPOBaTh M BBINOJHATH pabOTy B YCIOBUSIX PpEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBHS;

U pPa3BEpHYTO, JOIrMYHO MW TOYHO MH3JIararb CBOIO TOYKY 3pCHHA C
HUCIIOJIb30BaHHUEM aACKBATHBIX (YCTHBIX u HI/ICBMCHHBIX) S3BIKOBBIX CPCJICTB,
J paciio3HaBaThb KOH(l)JII/IKTOFCHHI)IC CUTyanuu u MpcaoTBpaliaThb

KOH(JIMKTHL 0 MX aKTUBHOHM (hasbl, BBICTpaMBaTh JEJIOBYIO U 0Opa30BaTEIbHYIO
KOMMYHUKAIUIO0, n30erast JMYHOCTHBIX OLICHOYHBIX CYKICHHI.

1.3.3 [IpeameTHbIE pe3yabTaThl 0CBOEHHS Y4eOHOM TUCIIUIINHBI
«MaTtemMaTHKa»

1.33.1 C uenbio YCHEIIHOTO  MPOJOJDKEHHS  00pa3oBaHUs IO
CHEIMAIEHOCTSIM, CBS3aHHBIM C MPUKJIIAHBIM HCIIOIH30BAaHUEM MaTeMaTUKU

BoinyckHMK HA NPOPUIBLHOM YPOBHE HAYUHMTCH

JIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

- CB0oOOmHO omepHpoBaTh MOHATHUAMH: KOHEYHOE MHOXKECTBO, JJIEMEHT
MHOXKECTBA, MOAMHOKECTBO, MEpEeceUeHnue, OObEIUHEHHE U Pa3HOCTh MHOKECTB,
YUCJIOBBIE MHOXKECTBA HAa  KOODAMHATHOM  NIPSAMOM, OTpPE30K, HHTEPBAI,
MOJIyMHTEPBaJ, MPOMEXYTOK C BBIKOJOTOM TOYKOH, rpadHuuecKkoe MNpeicTaBICHUE
MHOKECTB Ha KOOPJIMHATHOM TIOCKOCTH;

- 3a/1aBaThb MHOXXECTBA [IEPEUNCIIEHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

- OIlEpUpOBaTh MOHATHUSAMU: YTBEPXKACHUE, OTPULAHUE YTBEPXKICHUS,
UCTUHHBIC U JIOKHBIE YTBEPKICHUS, IPUUMHA, CIEJACTBUE, YACTHBIN Cly4ail 00IIero
YTBEPXKACHUS, KOHTPIIPUMED;

- IPOBEPATH NPUHAJICKHOCTD IIIEMEHTA MHOKECTBY;

- HaxoJIUTh TIEpeceueHHe U OOBEIMHEHHE MHOXECTB, B TOM YHUCJE
MPECTaBICHHBIX IPpapUUYECKU HA YUCIIOBOU MPSAMOUM U HA KOOPJIMHATHOM IJIOCKOCTH;

- MPOBOJUTH JOKa3aTeJIbHbIE PACCYKIEHUS IJiI OOOCHOBAaHUS HCTUHHOCTH
YTBEPKICHUM.

B noBceiHEBHOM KU3HU U NIPU U3YYEHUU APYTUX MTPEIMETOB:

- HCIOJIb30BAaTh YHCIJIOBBIE MHOYKECTBA HA KOODAWMHATHOM NPSAMOW W HA
KOOPAMHATHOM IIJIOCKOCTH ISl ONMMCAHUs PEaJIbHBIX IPOLIECCOB U SIBJICHUI;

- TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS B CHUTyallUsX MOBCEIHEBHOU
YKA3HU, IIPU PEIICHUN 3a]a4 U3 APYTUX [IPEIMETOB

Yucya u BbIpaKeHUs

- CB0oOOAHO oOmEepuUpOBaTh MOHATUSMU: HATYpPaIbHOE YHCIIO, MHOXKECTBO
HaTypaJIbHBIX YUCE], I[EJI0€ YHUCII0, MHOXKECTBO IIEJIBIX Yncesl, OOBIKHOBEHHAS IPOOb,
NeCATHYHAs JpoOb, CMEIIAaHHOE YHCIIO, PAIMOHAIBLHOE YHCIIO, MHOXECTBO
palMOHATIBHBIX YUCEN, UPPALIMOHATIBHOE YUCIIO, KOPEHb CTENIEHU N, IEHMCTBUTEIBHOE
YUCJIO, MHOXECTBO JCHCTBUTEIIBHBIX YHCEN, TE€OMETPUYECKas WHTEpIpeTanus
HaTypaJIbHbIX, LIEJIBIX, PAIMOHAIBHBIX, IEICTBUTEIbHBIX YUCEIT,;

- IOHUMAaTh M OOBSICHATH PA3HUIY MEXAY MO3UIMOHHONW U HEMO3UIIMOHHOU
CHCTEMaMH 3aIliCH YHuCel;
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- TNEpPEeBOJUTHh YHCJIAa U3 OJIHOM CHUCTEMbl 3amUCU (CUCTEMbl CUUCIICHUS) B
APYTYIO;

- JIOKa3bIBaTh U UCIOJb30BAaTh MPU3HAKU JIETUMOCTA CYMMbI U MPOU3BEICHUS
MIPY BBITIOJTHEHUHY BBIYMCICHUN U PEILICHUH 33]1aY;

- BBINOJIHATh OKPYTJIEHUE PAlMOHAJIBHBIX M HMPPALMOHAIBHBIX YHCET C
3aJJaHHOM TOYHOCTBIO;

- CpaBHUBATh JCHCTBUTEIIbHBIC YKCIIA PA3HBIMU CIIOCO0AMHU;

- YIOPSIIOYMBATh YHCIIA, 3alMCaHHbIE B BUJE OOBIKHOBEHHOM M JECATUYHOM
IpoOu, 4YHCla, 3alUCaHHBIE C MCIOJIb30BAHHEM apU(PMETUUYECKOTO KBAJIPATHOTO
KOpPHSI, KOpHEW cTereHu Ooiblie 2;

- Haxomuth HOJl u HOK pasubiMu cnocobamMu M HCHONB30BaTh UX MPH
pElIeHUH 3a/1a4;

- BBINOJHATH BBIYMCICHUA U MpeoOpa3oBaHUsl BBIPAKEHUH, COJEPIKAIIUX
NEeUCTBUTEIBHBIE YKCIIa, B TOM YHCII€ KOPHU HATYpaJbHBIX CTEICHEH;

- BBITIOTHSITh CTaHJIapTHBIE TOXCCTBCHHBIC npeodpa3zoBaHus
TPUTOHOMETPUUECKUX, Jorapu@mMuyYecKux, CTEICHHBIX, UpparmoHaIbHbIX
BBIPAKEHU.

B noBceaHeBHOM KU3HU U NIPU U3YUYCHUHU JIPYTUX MPEIMETOB:

- BBITIOJIHATH U OOBSACHSTH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUN MPU PEIICHUU
MPAKTUYECKUX 3a]1a4, B TOM YHUCJIE NMPUOTUKEHHBIX BHIYUCICHUN, UCTIOJIb3YS pa3HbIC
CIOCOOBI CPAaBHEHMIA;

- 3aIIUCBHIBaTh, CPABHUBATh, OKPYTJIATh

YUCJIOBBIE JAHHBIE PEAJIbHBIX BEJIUYMH C HCIOJIb30BAHHEM PAa3HBIX CHCTEM
U3MEPEHUS;

- COCTaBJISITh U OIICHUBATh PA3HBIMHU CIOCOOAMHU YHCIIOBBIC BBIPAXKEHUS TPU
pENICHUH MPAaKTUYECKUX 3a/1a4 U 33]1a4 U3 APYruX y4eOHbIX MPEIMETOB

YpaBHeHHS U HEPABEHCTBA

- CB0oOOOHO  omepupoBaThb  IMOHATUAMH:  YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPaBHEHUS M HEPABEHCTBA, ypAaBHEHUE, SIBISAIOIIEECS CIEICTBHEM
IpYroro ypaBHEHMs, ypaBHEHMs, PABHOCHIJIbHBIE Ha MHOKECTBE, PaBHOCUJIbLHBIC
npeoOpa3oBaHus ypaBHEHU;

- pelaTh pa3Hble BUJbl YPABHEHHI U HEPABEHCTB U UX CUCTEM, B TOM YHUCIE
HEKOTOphIC ypaBHEeHHMS 3-i uW 4-W CTemeHeW, JApOoOHO-pallMOHAIBHBIE U
UPpaLHOHAJIbHBIE,

- OBJaJE€Thb OCHOBHBIMH THUIAMH IIOKa3aTeNIbHbIX, JOrapupMUYECKUX,
UPPaLMOHAIBHBIX, CTENIEHHBIX YPABHEHUI U HEPABEHCTB U CTAHIAPTHBIMU METOIaMHU
UX PELIECHUI U NIPUMEHTh UX MPU PELICHNH 3a/1a4;

- IPUMEHATH TeopeMy be3y K peleHuto ypaBHEHUM;

- MPUMEHATHh Teopemy Buera ais perieHus: HEeKOTOPHIX YpaBHEHUN CTENEHU
BBIILIE BTOPOU;

- TIOHMMaTh CMBICI TEOPEM O pAaBHOCWUJIBHBIX M HEPABHOCHJIbHBIX
npeoOpa3oBaHUsAX YPABHEHHUI U YMETh UX JIOKA3bIBATh;

- BJIQJIETh METOJIaMH PEIICHUS] YPaBHEHUW, HEPABEHCTB U MX CUCTEM, YMETb
BBIOMpPATh METO peuieHus] U 00OCHOBBIBATh CBOM BBHIOOD;
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- UCIOJIb30BATh METOJ WHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHCIIC
JIPOOHO-PAITMOHANBHBIX M BKIIOYAIOIINX B CEOsI HPPAIMOHAILHBIE BBIPAKEHUS;

- pemath anreOpanvyecKkue ypaBHEHHSI M HEPABEHCTBA M HMX CUCTEMBI C
napamMeTpamMu alreOpandeckuM U rpadudecKUM METOAaMHU;

- BJIAJICTh Pa3HBIMU METOJIAMU JOKA3aTEIbCTBA HEPABEHCTB;

- peuaTh ypaBHEHHUA B LEJIbIX YUCIIAX;

- m3o0pakaTh MHOJXKECTBa Ha IUIOCKOCTH, 3aJlaBacMble ypPaBHCHUSIMH,
HEPABEHCTBAMM U UX CUCTEMAaMHU;

- CBOOOJHO HCHOJB30BaTh TOXIECTBEHHBIE MPEOOpA30BaHUsI MPU PEIICHUH
YPaBHEHUU U CUCTEM YPaBHEHHUI

B noBceHEBHOW KU3HU U [IPU U3YYEHUH JIPYTHUX NPEAMETOB:

- COCTaBJSITh M PENIaTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI MPU PEIICHUH
3a/1ay APYyTUX y4eOHBIX IPEIMETOB;

- BBINIOJIHATH OLIEHKY MPaBIONOA0OUs] PE3yJbTAaTOB, IOJy4aeMbIX TMIpU
pPELICHUN PA3JIMYHBIX YPABHEHWI, HEPABEHCTB M MX CHCTEM IPH PEUICHUU 3a7ad
JIPYTUX YY€OHBIX IPEAMETOB;

- COCTaBJSATh W pEIIaTh YPABHECHUS W HEPABECHCTBA C IapamMeTpaMu IpH
pelIeHnuy 3a7ad IpyTrux y4eOHbIX MPEIMETOB;

- COCTaBJIITh ypaBHEHWE, HEPABEHCTBO WM HUX CHUCTEMY, OIMCHIBAIOIINE
pEAbHYIO CUTYALIMIO WA TPUKIATHYIO 337a4dy, UHTEPIPETUPOBATH MOJTYUYECHHBIE
pe3yJbTaThL;

- KCIOJIB30BaTh MPOTrPaMMHBIE CPEACTBA IIPU PEIICHUU OTACIBHBIX KJIACCOB
YPaBHEHUN U HEPABEHCTB

DYHKUMH
- Bmamerp mNOHATHSIMHU: 3aBUCHMOCTh BEIWYWH, (QYHKIHUSA, apryMEHT H

3HaueHue (yHKIWU, OOIACTh OMpPENEICHHS W MHOXXECTBO 3HAYCHUN (DYHKIIHH,
rpa@uKk  3aBUCUMOCTH, TrpaduK (QYHKUUH, HYJId (YHKIHH, [OPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YHUCIOBOM MPOMEXKYTKE, YObIBAaHHE HA YHCIOBOM
MpOMEXYyTKe, HauOosblliee W HaWMEHbIIee 3HaYeHHE (QYHKIUU Ha YHCIOBOM
MPOMEXYTKe, Tepuoandeckas (yHKIUSA, TMEepUoJ, YeTHas M HeueTHas (QyHKIIHH;
YMETh PUMEHSATH 3TU TIOHATHUS TIPH PEIICHUN 3a]1a4;

- BJIQJeTh TIOHATHEM CTeneHHas (QYHKIUS; CTPOUTh €€ TpaduKk W yMETb
OPUMEHATH CBOMCTBA CTENEHHON (DYHKIMU NPU PEILICHUH 33/1a4;

- BIQJECTh MOHATHSAMM IOKa3aTeiabHas (PYHKIMS, SKCIIOHEHTa; CTPOUTh HX
rpaduky U yMeThb NPUMEHSATh CBOMCTBA IOKa3aTeNbHOM (PYHKUMU MpPHU pEHICHUU
3ajady;

- BJIQJICTh TOHITHEM Jioraprudmudeckas GyHKIUS, CTPOUTH €€ TpaduK U yMETh
MPUMEHSTh CBOMCTBA JIorapupMuieckor (GyHKIUHU MpU PEIICHUH 33/1a4;

- BJIJIETh MOHATHSIMH TPUTOHOMETpUYECKUE (DYHKIINU; CTPOUTH UX Tpaduku u
yMETh IPUMEHSTH CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIIUN TIPU PEIICHUH 3a7ad;

- BIQJCTh TOHATHEM oOpaTHas (YHKIHUSA;, MPUMEHITh 3TO TOHITHE TpU
pEelIeHUH 3aa4;

- TPUMEHSATh TPHU PEIICHWH 3aJad CBOWCTBA (DYHKIMA: YETHOCTb,
NEPUOANYHOCTh, OTPAHUYCHHOCTH;
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- IPUMEHSTH [IPU PELICHUH 3a]1a4 TpeoOpa3oBaHus rpapuKoB (PYyHKIIHIA;

- BJAJETh MOHATUSAMHU YHKCJIOBas MOCIEAOBATEIbHOCTh, apUPMETHUECKas U
r€OMETPUYECKAsI IPOTPECCHUS;

- IPUMEHATH MPHU PEIICHUU 33/1a4 CBOMCTBA U MPHU3HAKH apuPMETHUECKON U
r€OMETPUYECKON MTPOTPECCHI.

B noBce/1HeBHOW XKU3HH U TPU U3YUYECHHUH JIPYTUX YUYEOHBIX OPEIMETOB:

- OTIPEACIATH MO rpaduKaM U UCIOIB30BATh AJI PEUICHHUS MPHUKIAIHBIX 33134
CBOMCTBAa peajbHBIX IPOLECCOB M 3aBUCUMOCTEN (HAMOONbIINE W HAUMEHBIINE
3HAYEHUs, NPOMEXYTKM BO3pacCTaHUs U yObIBaHUSA (PYHKUUH, NPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, TOUKU NIEPErnoda, Nepruoa u T.11.);

- UHTEpIPETHPOBaTh CBONCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKON
CUTYaLluu;.

- OIpenesaTh N0 rpaguKaM MPOCTEHIINE XapaKTEPUCTUKU MEPUOJUYECKUX
MIPOLIECCOB B OMOJIOTMHU, SKOHOMHUKE, MY3bIKE, PAAUOCBS3H U JIp. (AMILUIUTYAA, IEPUO
1 T.I1.)

I'eomerpus
- Bnagets reoMeTpuyeCcKUMU MOHATUSAMU MPU PEIICHUM 33724 U MPOBEICHUU

MAaTEMaTUYECKUX PACCYKICHUN;

- CaMOCTOSATENBHO (POPMYIUPOBATH OIPEACIICHUS] T€OMETPUYECKUX (PUryp,
BBIJIBUTaTh TUIIOTE3bl O HOBBIX CBOWCTBAaX M MpPHU3HAKaX N€OMETPUYECKUX (QUIYp U
00OCHOBBIBaTh WJIM OIPOBEPIaTh UX, 0000UIaTh UM KOHKPETU3UPOBATh PE3YJIbTaThl
Ha HOBBIX Kjaccax (Uryp, IPOBOJAUTH B HECIOXKHBIX CIyyasX KJIAcCU(PUKALIUIO
(Guryp 1o pa3Iu4HbBIM OCHOBAHUSM;

- HCCIEN0BaTh YEpPTEXKM, BKIOYas KOMOMHAUMM (QUryp, U3BIEKaTh,
UHTEPIPETUPOBaTh M MpeoOpa3oBbIBaTh HHPOPMAIMIO, NPEICTABICHHYIO Ha
yepTexKax;

- pemaTh 3a/Ja4d T€OMETPUYECKOTO COAEPKaHMS, B TOM YHUCIE B CUTyalusX,
KOI/Ia aJITOPUTM PELICHUSI HE CIEAYET SIBHO M3 YCJIOBHS, BBINOJIHATh HEOOXOIUMBIE
JUISl PELICHHs 3aa4d JIONOJHUTEIBHBIE TMOCTPOEHUS, HCCIEAOBATH BO3MOKHOCTb
MIPUMEHEHUS TeopeM U (HopMyJT Ui pelIeHUs 3a/1aY;

- yMeTb (hOpMYJIMPOBATh U I0Ka3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS;

- BJIAJETh MOHATUSAMH CTEPEOMETPUM: INPU3MA, MAPAIIIEIENUIIE], MUPAMHUIA,
TeTpasap;

- UMEThb NpEACTaBIEeHUs 00 aKCMOMaX CTEPEOMETPUM U CIEACTBUIX U3 HUX U
YMETh IPUMEHATH UX IIPU PEIICHUU 3a/1a4;

- YMETb CTPOUTH CE€YEHUs MHOTOI'PAHHMKOB C HCIIOJIb30BAHUEM DPa3IMUHBIX
METOJI0B, B TOM YHUCJIE U METO/A CIIENIOB;

- UMETh NPEJCTABICHUE O CKPELIUBAIOLIUXCS MIPSAMBIX B IIPOCTPAHCTBE U YMETh
HaxXOJIUTh YTOJI U PACCTOSHUE MEXKAY HUMU;

- NOPUMEHATh TEOPEMBI O TMAPAJUIENBHOCTH NPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE MIPU PELICHUU 3a/1a4;

- YMETb MPUMEHSTH MapajuieIbHOE MPOEKTUPOBAHUE IJIs U300paKeHUs PUTYD;

- YMETh NNPUMEHSATh NEPHEHANKYISIPHOCTH MPSMOU U TIJIOCKOCTH MPU PEIIEHUH
3a/1ad;
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- BJAJETh MOHATUSAMHU OPTOrOHAJIBHOE IMPOEKTUPOBAHUE, HAKJIOHHBIE U HX
MPOEKUUHU, YMETh NPUMEHATh TEOPEMY O TpeX NEPHEHAUKYJSApax NpH pEelIeHUU
3ajad4;

- BIIQJICTh MOHATHSIMH PACCTOSIHUE MEXIY (PUTypaMu B MPOCTPAHCTBE, OOIINI
NEPHEHANKYJISP JBYX CKPEIIMBAIOIIUXCS MPSIMBIX W yYMETh NPHUMEHATh WX IMpHU
pELIeHUH 3a/a4;

- BJIAJIETh MOHATHEM YIOJl MEXY NPSAMON U MIIOCKOCTBIO U YMETh PUMEHATH
€ro MpHU PELICHUH 33/1a4;

- BJAJAETh NOHATHUSAMHU JBYIPAHHBIM YroJl, Yrojl MeEXAy IUIOCKOCTIMH,
NEPIEHINKYJIAPHBIE IUIOCKOCTH U YMETh IPUMEHSATh UX IPU PELLICHUU 33/1a4;

- BJAJETh MOHATUSAMHU MpPU3MA, MApAJJICNIENUIE] U TMPUMEHSITh CBOMCTBA
napasulieJenuneia Ipyu pelieHuy 3a1ay;

- BJIaJIETh NOHATUEM IPSIMOYTOJIBHBIN MapaljieNIeNuIe] U IPUMEHATh €ro npu
pELIeHUH 3aa4;

- BIAJCTh MOHATHUAMHM MHUPAMUIA, BHIbI NMHPAMUJ, SJIEMEHTHI MPaBUIBLHOU
MUpaMUbl U YMETh IPUMEHTh UX MPU PEIIECHUN 33]1a4;

- UIMETh NMPEJCTABIEHUE O TeopeMe Dilnepa, NPaBUIbHBIX MHOTOTPaHHUKAX;

- BJAQJAETh MOHATHUEM IUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHHKOB U YMETh
MPUMEHSTH €ro NP PEIICHUN 3a]1ay;

- BJIQJIETh MOHATUSAMM Tejla BpauleHus (IWIMHIP, KOHYC, Wap U cdepa), ux
CEYECHMS U YMETh IIPUMEHATH UX IIPH PELICHUH 33/a4;

- BJIaJICTh NOHATUSAMHU KaCaTEIbHBIE NPSIMBIE U IIJIOCKOCTH U YMETh IIPUMEHSTh
UX IIpY PELICHNUH 3a/1a4;

- WMEThb IMPEJCTaBJICHMsSI O BIIMCAHHBIX M OIHUCAaHHBIX cepax U YMETh
OPUMEHSATH UX IPU PELICHUH 3a/1a4;

B noBce/1HEBHOM KU3HU Y TPU U3YYEHHUH IPYTUX MMPEIMETOB:

- COCTaBJIAITb C HCIOJb30BAHUEM CBOWCTB TI'E€OMETPUYECKUX (QUryp
MaTeMaTUYeCKHe MOJENH JJI PEIICHUs 3a/1ad MPAaKTUYECKOro Xapakrepa U 3aj1ad u3
CMEXHBIX JUCLUUIUIMH, HCCIEAOBAaTh MOJYYEHHbIE MOJEIM W HHTEPIPETHUPOBATH
pe3yJsbTar

JIeMEHTbI MATEMATHYECKOI0 aHAJIU3a

- BrmageTs moHATHEM OECKOHEYHO YOBIBAIOIIAs T€OMETPHUECKAs MPOTPECCUS H
yMETbh MPUMEHSTh €T0 MPH PEIICHUH 3a]1a4;

- MPUMEHSTD JIJIS PEIICHUS 32729 TCOPHUIO MPEJICIIOB;

- BIAJETh MOHATHUAMH OE€CKOHEYHO OOJIbIINE U OECKOHEYHO MAaJIbIE YHCIJIOBBIE
MOCJICIOBATEIbHOCTH M yMETh CpaBHHMBATh OCCKOHEUHO OOJbIIHE M OCCKOHECYHO
MaJibl€ IIOCJIEA0BATEILHOCTH;

- BJAQJACTh NOHATUSMHU: TPOU3BOJAHAS (GYHKIUA B TOYKE, MPOU3BOIHASL
byHKIMY;

- BBIYUCJIATH IPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKITUI M X KOMOWHAIINA;

- HcclieIoBaTh QYHKIIMA HA MOHOTOHHOCTH M SKCTPEMYMEI;

- CTpouTh TpadWKH W TPUMEHATH K PEIICHWIO 3a1ad, B TOM YHCJIE C
apameTpoM;
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- BJIQJETh NMOHATHEM KacaTeiabHass K rpapuky (QpyHKIMHU U yMETh NPUMEHSATH
€ro Ipy pelICHNH 3a/a4;

- BIIAJCTh MOHATHSIMH MEpBOOOpa3Hasi (PyHKIIH, ONPECICHHbIN HHTErpa,

- npuMeHATh Teopemy Hprorona—JleliOHMIa W ee CHEeNCTBUS I PELICHUS
3az1ay.

B noBce/1HeBHOW XKU3HH U TPU U3YYECHHUH IPYTUX YUEOHBIX NPEAMETOB:

- peliath NpUKIAAHbIE 337aud U3 OUoNoruu, GU3MKH, XUMHHU, SKOHOMUKU U
IPYTUX PEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTHUK IIPOLIECCOB;

- HHTEPIIPETUPOBATH MTOITYYEHHBIE PE3YIIbTAThI

CTaTHCTHKA H TEOPHS BEPOSATHOCTEH, JJOrHKA M KOMOMHATOPHKA

- OnepupoBaTh OCHOBHBIMM OIUCATEIbHBIMU XAPAKTCPUCTUKAMU YHUCIOBOIO
Habopa, MOHATHEM T'e€HepaibHasl COBOKYITHOCTh M BEIOOPKOM U3 HEe;

- OIEepUpOBaTh MOHATHSIMHU: YacCTOTa M BEPOSTHOCTH COOBITUS, CyMMa H
MPOU3BEACHUE BEPOSITHOCTEH, BBIYUCIATH BEPOSITHOCTH COOBITHMII Ha OCHOBE
MOJICYETa YKCJIa UCXOJIOB;

- BJIAJ€Th OCHOBHBIMHM TMOHSATUSIMU KOMOWHATOPUKU M yMETh MX MPUMEHSTH
MIpU pEIICHUN 3a/1ay;

- UMETH MPEJCTaBICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

- UMETh TIPEACTaBICHHE O JUCKPETHBIX W HENPEPHIBHBIX CIIyYaHHBIX
BEJIMUMHAX U PACIIPEIICIICHUAX, O HE3aBUCUMOCTH CIyYallHbIX BEJIUYMH;

- MUMETh TIPEJCTABICHUE O MATEeMaTUYECKOM OXXUJIAHUKW U JIUCIEPCUH
CIIy4allHbIX BEJIMYMH;

- UMETh IIPEJCTABICHNE O COBMECTHBIX pACHPEACICHUIX CITyUYalHbIX BEJIUYNH;

- MIOHUMAaTh CYTh 3aKOHA OOJIBIIMX YHCENI U BBIOOPOYHOI'O METOJIa U3MEPEHUS
BEPOSTHOCTEN;

- HUMETh TMpPEJCTABICHUE O HOPMAIBHOM paCOpelesieHU U MpuMepax
HOPMAaJILHO PAacHpeICICHHBIX CTyYalHbIX BEJIUYNH;

- UMETh MPEJCTABICHUE O KOPPEISAIUU CITyYalHBIX BEJIMUUH.

B noBceTHEBHOM JKU3HHU U IPU M3YYCHUH JIDYTUX IIPEAMETOB:

- BBIUMCJISITH WM OLICHUBATH BEPOSITHOCTH COOBITUM B peaJIbHOM KU3HU;

- BRIOMPATh METO/IbI MOAXOIAIIETO MPEACTABICHUS U 00pabOTKHU JaHHBIX

TexcToBbIC 3a1a4U

- Pemrats pa3Hble 3a/1a4uy NOBBIIEHHOW TPYIHOCTH;

- aHaJTM3UPOBATH YCIOBUE 3aJa4M, BHIOMPATH ONTUMAIbHBIA METOM PEIICHHUS
3a/1a4M, paccMaTpuBasi pa3InuHbIE METOBI;

- CTPOUTH MOJENb PELICHUS 3aJa4H, POBOJUTH JOKA3aTEIbHbIE PACCYKICHUS
MIpU PEICHUU 3a/1a4H;

- pemath 3aaaudd, Tpelyromue nepedopa BapHaHTOB, MPOBEPKU YCIOBHM,
BBIOOPA ONITUMAJILHOTO PE3YJIbTATa;

- aHAJIM3UPOBATh M HMHTEPIPETHUPOBATH MOJYYEHHBIE PEIICHUS B KOHTEKCTE
yCJIOBUS 3a/1a4M, BRIOUPATh PElIEeHUs, HE MPOTUBOPEYAINE KOHTEKCTY;

- TIEPEBOJIUTH MPHU PEIICHUH 3a]a4u UHGOPMAIIUIO U3 OJTHOU (hOPMBI 3alIUCH B
JPYTYI0, UCTIOJB3YSI MPU HEOOXOAUMOCTH CXEMbI, TAOJIUIIbI, TpadUKU, TUarpaMMBl.
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B nmoBcegHEBHOM JKM3HU U IIPU U3YYCHUM JPYTUX OPESAMETOB:
- peiaTtb NPAKTUICCKUC 3aa491 U 3aa91 U3 APYTUX IMPCIAMCTOB

I'eomerpus
- Bmamers moHsTHSMU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJI BpAICHUS H

MPUMEHSATH UX MPU PEIICHUH 3a/1a4;

- HUMETh MPEACTaBICHUE O pa3BepTKe UWIMHApPA M KOHYyca, IUIOLIaAH
MOBEPXHOCTH IIMJIMHJIpA U KOHYCA, YMETh IPUMEHSTh UX MPU PEIICHUHU 3a/1ay;

- UMETh NPEJICTaBJICHUE O IUIOWAau chepbl U YMETb NPUMEHSTH €ro MpH
pElIeHUH 3a/a4;

- YMETh peliaTh 3a7a4u Ha KOMOMHAIIMM MHOTOIPAHHUKOB U TeJl BpaIllCHUS;

- UMETh MPEJCTABJICHUE O MOAOOMHU B MPOCTPAHCTBE U YMETh PElIATh 3aJ1a4u
Ha OTHOIIEHUE 00BEMOB U IUIONIA/ICH MOBEPXHOCTEN MOJAOOHBIX (QUTYP.

B noBce/1HeBHOM XKU3HU U TPU U3YYECHHUH IPYTUX MPEIMETOB:

- COCTaBJAITb C HCIOJb30BAHUEM CBOWCTB TI'E€OMETPUYECKUX  (QUryp
MaTeMaTUYeCKHe MOJEIIN JJIA PEIICHUs 3a/1ay MPAaKTHYECKOT0 XapakTepa U 3ajad u3
CMEXHBIX JIUCUUIUIMH, HCCIEAOBAaTh MOJYYEHHbIE MOJEIM W HHTEPIPETHUPOBATH
pe3yabTaT

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

- BnageTe MOHATUSIMU BEKTOPBI U KX KOOPAUHATHI;

- YMETh BBIIIOJIHATH ONEPAIMU HAJl BEKTOPAMU;

- HCTI0JIb30BATh CKAJISIPHOE TPOU3BEICHUE BEKTOPOB MPU PEILICHUH 33]1aY;

- NPUMEHATh ypaBHEHHUE IIOCKOCTH, (POPMYIly pacCTOSHUS MEXKIY TOUYKAMH,
ypaBHeHUE cdepbl IIPHU PEIICHUH 33]1ay;

- MPUMEHATHh BEKTOPbl U METOJ KOOPJIMHAT B MPOCTPAHCTBE MPHU PEUICHUU

3a1a4

HcTopusi MaTeMaTHKH

- IMeTh mpencTaBiIeHHE O BKJIAJIEC BBIAAIOMIMXCS MATEMATHUKOB B Pa3BUTHUE
HAYKU;

- IOHUMATh POJIb MATEMATHUKHU B pa3BuTUn Poccun

MeT0abl MATEMATHKH

- Hcnonp3oBaTh  OCHOBHBIE  METOABI  JOKAa3aTENIbCTBA,  IMPOBOJUTH
JI0KA3aTEJIbCTBO Y BBIMIOJHSTH ONMPOBEPIKECHUE;

- IPUMEHATh OCHOBHBIE METO/IbI PEIICHUS] MATEMATUUECKUX 3a10a4;

- Ha OCHOBE MAaT€MaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOAE XAPAKTEPU30BATH
KpacoTy ¥ COBEPIICHCTBO OKPY’KAIOIIETr0 MUPA U TPOU3BEACHUN UCKYCCTBA;

- NOPUMEHSATHh MNPOCTEHIIME TMPOTrpaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUY MaTEMATUYECKUX 3314,

- TOJIb30BATHCA MPUKIAAHBIMUA MPOTPAMMAMHU M MPOrpaMMaMy CUMBOJIBHBIX
BBIYHCIIEHUHN 11 UCCIIEI0BAHUSI MATEMAaTUUIECKUX O0OBEKTOB
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IIpumeuanue. Pe3ynbTarhl OCBOCHUS YU4€OHON MUCHUIUIMHBI «MaTeMaTukay,
nepeuucinensble B 1m.1.3.3.1 «BpimyckHUK Ha TPO(UIBHOM YpPOBHE HAYUUTCS»,
o0o3HaueHsbl Kak «Pazmen 1».

1.3.3.2 C unenpto obecreuyeHUs: BO3ZMOKHOCTH YCIIEUTHOTO MPOJIOJKEHUS
00pa3oBaHUs MO CHEHHAIBHOCTSIM, CBA3aHHBIM C OCYIIECTBICHUEM HAy4YHOU H
HCCIIEIOBATENbCKOM ESTEILHOCTH B 00JIaCTH MATEMATUKUA U CMEKHBIX HayK

BoinyckHMK HA TPO(PUIBLHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUThCS:

DJieMEeHThI TEOPHH MHOKECTB U MATEeMATHYECKOW JIOTUKH

- Jlocmuoicenue pesynomamos pazoena I1;

- onepuposamsv NOHAMUEM ONpeoeneHUsl, OCHOBHbIMU GUOAMU ONpedeleHULl,
OCHOBHbIMU BUOAMU MeopeM,

- NOHUMAMb CYMb KOCBEHHO20 O0KA3AMENbCMBA,

- Onepuposamsv NOHAMUAMU CYEMHO20 U HECUEMHO20 MHOMCECMBA,

- NPUMEHAMb ~ Memo0  MamemMamuyeckou  UHOYKYuu 011 NpPOoBedeHUs.
paccyxicoeHuli u 00Ka3amebCma u npu peueHuu 3a0ay.

B noecednesnou scusnu u npu uzyuenuu Opyeux npeomemos:

- UCNOTIL306AMb  MEOPEMUKO-MHONCECMBEHHBIU S3bIK U SA3bIK J02UKU O
ONUCAHUSL PeallbHbIX NPOYecco8 U SGIEHUl, NpU peuleHuu 3a0ad Opyeux y4eOHvix
npeomemos

Yucaa v BbIPAKEHUSA

B nosceomnesnoul sicusnu u npu uzyuenuu opy2ux npeomemos:

- Jlocmuoicenue pesynomamos pazoena I1;

- C60000HO ONEPUPOBAMB YUCTIOBBIMU MHONCECTNEAMU NPU PeUeHUlU 3A0al;

- NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUUPEHUS YUCTIOBbIX MHOMCECTE,

- 81a0emb OCHOBHLIMU NOHAMUAMU Meopuu  OeIuMOCmuU HpU  peueHuu
CMAaHOApPMHBIX 3a0ay;

- umemsv 6a308vie NPeOCMABIeHUs O MHONCECTNEE KOMNIEKCHBIX YUCE];

- c60000HO 8bINOJIHAMb modicoecmeerHbvle npeodpa3oeanus
MPUSOHOMEMPUYECKUX, TTI02APUPMULECKUX, CHENEHHbLX bIPANCEHU,

- g1ademsv popmynou bunoma Hoetomona,

- NPUMEHAMb NPU peleHuU 3a0ad meopemy o auHeluHom npeocmasienuu HO/;

- npumenams npu peuwtenuu 3a0ay Kumaiickyro meopemy 06 ocmamiax;

- npumenams npu peuteruu 3aoay Manyro meopemy Depma;

- yMemb GbINOJIHAMb 3ANUCH YUCILA 8 NOZUYUOHHOU CUCeMe CUUCTEeHUSL,

- NPUMEHAMb NPU peuleHuu 3a0aiy meopemuKo-4uciossvie QYHKYuu: yucio u
cymma oenumeneti, pyukyuio Junepa;

- NpUMeEHAMb NPU peleHuU 3a0ay yentvle 0poou;

- NPUMEHAMb NpU  peuleHuu 3a0aiy MHO20UNIeHbl C OelicmEUMENbHbIMU U
yenvimu Kodpguyuenmamu,

- gnademsv  NOHAMUAMU NPUBOOUMBIL U  HENPUBOOUMbBIIU MHO20YNEH U
NPUMEHSAMb UX NPU peuleHuU 3a0ay;

- npumenams npu peutenuu 3a0ay OCHOBHYI0 meopemy aneeopbl;
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- NPUMEHAMb NpU  peuwleHuu 3a0ad npocmetiwiue @QYHKYUU KOMNJIEKCHOU
nepemMeHHoU KaK 2eomempuyeckue npeoopaso8amnusl

YpaBHeHMS U HEPABEHCTBA

- Jlocmuoicenue pesynomamos pasoena I1;

- c60000HO onpedensimb Mun U 8blOUPaAMsb Memoo peuleHUs NOKA3amenbHblX U
Jlo2apumuyeckux YpasHeHuu U HepaeeHcms, UPPAYUOHAIbHLIX YVPAGHEHUL U
Hepasencms, MpU2OHOMEMpPUYECKUX YpPasHeHUl U HePABeHCME, UX CUCeM,

- c60000HO pewiams cucmembl TUHEUHbIX YPAGHEHUI,

- peuams OCHOBHblE MUNBL YPAGHEHUU U HePAGEHCE C NAPAMEMPAMU,

- npuMeHams npu peweHuu 3aday HepaseHcmeéa Kowu — bBynaxoeckoeo,
bepnynnu;

- UMemb npeocmasieHue 0 HepageHCmeax Mexcoy CpeOHUMU CHeneHHbIMU

DYHKIUU
- Jlocmuoicenue pesynomamos pasoena I1;

- glademv NOHAMUEM ACUMNMOMbL U YMemb €20 NPUMEHAMb Npu peueHuu
3a0ay;

- NPUMEHAMb MemOoObl peuleHusi Npocmeluuux ougdhghepeHyuarbHbixX ypaeHeHull
nepeo2o u 8mMopoco Nopsi0Ko8

I'eomeTpus
- Umemwv npedcmasnenue 06 akcuomamuyeckom memooe;

- nademsb NOHAMUEM 2eoMempuiecKue mecma moyeKk 8 NPOCMpaHcmee U
yMemb NPUMEHAMb UX OJisl peleHus 3a0ay;

- yMemyb npuMeHsms Ol peuleHus 3a0ay C80UCMEad NIOCKUX U O8YSPAHHBIX
V208, mpexepanHo2o yaia, meopemvl KOCUHYCO8 U CUHYCO8 01 MPEeXSPAHHO20 Yed;,

- gn1a0emsv  NOHAMUEM NEePNeHOUK)JISAPHOEe CeyeHue NpusMvl U  YMemb
NPUMEHSIMb €20 NPU peueHuly 3a0a4;

- UMemv npeocmasieHue 0 080UCMEEHHOCMU NPABUTLHBIX MHO202PAHHUKOS,

- 81a0emb NOHAMUAMU YEHMPANbHOe U NaApaiienlbHoe HPOeKmuposaHue u
NPUMEHSMb UX NPU NOCMPOEHUU CeUeHUll MHO202PAHHUKO8 MEmOOOM NPOEKYUI,

- UMemv npedCcmasieHue 0 passepmrKe MHO202PAHHUKA U Kpamuanuiem nymu
HA NOBEPXHOCMU MHO202PAHHUKA,

- UMemb npeocmasgienue 0 KOHUYeCKUx CeueHusx,;

- UMemb NpeodcmasieHue 0 Kacarwuxcs cgepax u KoMounayuy mej 6paujeHus
U yMemyb NPUMEHAMb UX NPU peueHuu 3a0a4;

- NPUMEHAMb NpU peuleHuu 3a0ay @opmyny paccmosHus Om mMoUYKU 00
NAOCKOCMU,

- 81a0ems PAaszHLIMU CHROCODAMU 3A0AHUS NPSAMOU YPAGHEHUAMU U YMemb
NPUMEeHSAMb NPU peueHuy 3a0a4,

- UMemv npeocmasieHue O OBUNCEHUSX 6 NPOCMpAaHCcmee: NapaiielbHOM
nepeHoce, CUMMEMPUU OMHOCUMENLHO NIOCKOCMU, YEHMPALIbHOU CUMMEmMpPUU,
nogopome OMHOCUMENbHO NPAMOU, GUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX
npu peweHuu 3a0au,
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- UMemv npeocmasieHue 0 MmpexepaHHom U MHO202PAHHOM Yyelie U NPUMEHAMb
CBOUCMBA NIOCKUX Y2108 MHO202PAHHO20 Yelld NPU peueruy 3a0a4,

- UMemb NPeoCcmasiienuss 0 npeoopPazoeanuu No0ooUs, 20MOMemuy U ymems
NpUMEeHSAMb UX NPU peuleHuu 3a0ay;

- yMemb peuams 3a0a4u Ha NI0CKOCMU Memooamuy cmepeomempuu

DJIeMEHThI MATEMATHYECKOI0 AHAJIN3A

- Jlocmuoicenue pesynomamos pazoena I1;

- c60000HO 671a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 aHAIU3A
O0J151 BBIYUCTEHUS. NPOUZBOOHBIX (DYHKYUU OOHOU NepeMeHHO;

- C60000HO ~ NpUMEHAMb  annapam  MamemMamuyecko20  aHamusa  Ojisl
uccneo008anusi GYHKYUuti U NOCMpoeHus: 2papuxkos, 6 mom 4ucie UCCle008aHUs HA
8bINYKIIOCHb,

- onepuposamsv NOHAMUEM Nep8ooOPA3HOU PYHKYUU OJIsl peulenus 3a0ad;

- 0811a0emb 0CHOBHLIMU c8edeHUsAMU 00 unmezpane Hotomona—/leubnuya u e2o
NPOCMenuux NPUMeHeHUsX,

- onepuposamsv 68 CMAHOAPMHBIX — CUMYAYUAX  NPOU3BOOHLIMU  BbICUUUX
Nnops0K08,

- yMemb NPUMEHIMb NPU peuleHul 3a0ay C80UCMEa HenpepPbLBHbIX (DYHKYULL,

- yMemb npuUMeHsIms npu peuieHuu 3a0ad meopemvl Betiepwumpacca;

- yMemb  GbINOJIHAMb  NPUOJIUNCEHHbIE  BbIYUCACHUS  (Memoobl  peuleHus
VPABHEHUl, 8bIYUCIEHUS ONPeOeleHH020 UHMe2pala);

- yMemb NPUMEHSAMb NPUNONCEHUE NPOU3BOOHOU U ONPeOeleHH020 UHmMezpand
K peulenuio 3a0a4 ecmecmeo3HaHus;

- 81ademsb NOHAMUAMU 8MOPAsi NPOU3BOOHASL, BLINYKIOCMb epaguka yHKyuu
U ymemy ucciedo8ams QYyHKYUo Ha 8bINYKIOCMb

CraTucruka ¥ Teopusi BepOSITHOCTEM, JIOTHKA U KOMOMHATOPUKA

- - [locmuoicenue pesynomamos pazoena I1;

- uMemvb npeocmasieHue 0 YeHMpaibHoU NpedelbHOl meopeme;

- uMemsb npeocmasiieHue 0 B8blOOPOUHOM KOIDDuyuenme Koppensyuu u
JIUHEUHOU pe2peccuu;

- umMemv npeocmasieHue O CMAMUCMUYECKUX 2unomes3ax u nposepke
CMamucCmuyecKol 2unomessl, 0 CMAmMucCmuKe Kpumepus u ee ypogHe 3HA4UMOCMU,

- uMemv  npedcmaegieHue O CGA3U  IMNUPUYECKUX U  Meopemuyeckux
pacnpeoenenutl,

- uMemb npeocmasienue 0 KOOUPOBanuu, 080UYHOU 3aNUCU, OBOUYHOM Oepese;

- 811a0emb OCHOBHLIMU NOHAMUAMU Meopuu epagos (epag, eepuuna, peopo,
cmeneHb 8epulunbl, Nyms 8 epaghe) u ymems nPUMEHImMd Ux Npu peteHuy 3a0a4;

- umemv npeocmasieHue 0 0epesbix U yMmemv NPUMEHAMb NPU peuleHuu
3a0ay;

- g1ademb NOHAMUEM CBA3HOCMb U YMemb NPUMEHSMb KOMNOHEHMbl
CBAZHOCMU NPU PeUleHUU 3a0al,

- yMemb 0Cywecmeisims nymu no pebpam, 06xoowvl pebep u eepuiun epaga,
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- uMemsb npeocmasieHue 00 UNEPOBOM U 2AMUILIMOHOBOM NYMU, UMEMmb
npeocmasienue 0 mpyoHoCmu 3a0ay HaxoHCOeHUs 2AMUIbLIMOHO8A NYMU,

- 81A0eMmb NOHAMUAMU KOHEUHble U CUemHble MHOMCeCmed U ymems Uux
NPUMEHAMb NPU peuleHuU 3a0a4;

- yMemyb NpUMeHAmb Memoo Mamemamuieckou UHOYKYUuu,

- yMemb npuMeHamy npuHyun Jupuxie npu peulenuu 3a0ay

TexcroBbIe 3a1a4U
- Jlocmuoicenue pesynomamog pazoena 11

I'eomeTpus
— Hmems npedcmasnenue 06 akcuomamuyeckom memooe,

— g1ademb NOHAMUEM 2eoMempuyecKue mecma moyeKk 6 NPOCMmpaHcmee U
yMemb NPUMEHAMb UX OJIsl pelleHUs 3a0ay;

— ymemb NpuMeHAmb OJisl peuleHus 3a0ay C8OUCMBA NAOCKUX U O08YZCPAHHbIX
V2ll08, MpexepanHo2o yaia, meopemvl KOCUHYCO8 U CUHYCO8 0Ji MPEeXSPAHHO20 Veld;,

— g1ademb NOHAMUEM HNEPNEeHOUKYIAPHOe CedeHue Npusmvl U YMemb
NPUMEeHSIMb €20 NpU peueHul 3a0a4;

— umemsv npeocmasierue 0 080UCMBEHHOCMU NPABUILHBIX MHO20CPDAHHUKO8,

— grademb NOHAMUAMU YEHMPAIbHOE U NAPALlelIbHOe HPOEKMUpPOsaHue U
NPUMEHSAMb UX NPU NOCMPOEHUU CeUeHUll MHO202PAHHUKO8 MEmOOOM NPOEKYUI,

— uMemv npeocmasieHue 0 passepmKe MHO2OSPAHHUKA U Kpamyauuiem nymu
HA NOBEPXHOCU MHO202PAHHUKA,

— umemsv npeocmasieHue 0 KOHUYeCKUX ce4eHusix,

— umMemvb npedcmasieHue O KAcarwuxcsi cgepax u KomoOuHayuu mei
8pawjeHus U ymems NPUMeHIMb UX NPU peueHuu 3a0auy,

— NPUMEHAMb NpU peweHuu 3a0ay Gopmyny pacCmosiHus Om MOoUKU OO
HIIOCKOCIU;

— g1ademb pA3HbIMU CHOCOOAMU 3A0AHUS NPAMOU YPABHEHUSMU U YMemb
NpUMeHAMb NPU peueHul 3a0a4,

— NPUMEHAMb NpU peueHuu 3a0ay U 00KA3amenbCmee meopem GeKmopHblll
Memoo u Memoo KOOpOUHAn,

— umMemov npeocmasieHue 06 aKcuomax oodvema, NpuMeHsmb HOoPMYbl
00beMO08 NPSAMOY20/IbHO20 NAPALLEIenuUneod, NPUMbl U NUPAMUObLL, Mempa’sopa npu
peuenuu 3a0a4;

— NPUMEHAMb meopembl 00 OMHOULEHUSAX 00BbEeMO8 NPU PeuleHUU 3a0ay;

— NpUMeHsmb UHmecpan O GblYUCAEHUS 00beM0o8 U NoBepXHOCmell meil
8paweHus, BbIYUCIeHUS NI0UA0U Chepuyecko20 nosca u 00vema waposo2o Ciosl,

— umems npeocmasieHue 0 OBUIICCHUAX 6 NPOCMPAHCMEe: NApAalleIbHOM
nepexoce, CUMMeMpuUU OMHOCUMENbHO WIOCKOCMU, YEeHMPAIbHOU CUMMEMPUU,
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nogopome OMHOCUMENbHO NPAMOU, SUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX
npu peutenuu 3a0ay;
— umemsv npeocmasierue 0 nIouaou OPMo2OHAILHOU NPOEeKYUU,

— umembv npedcmagﬂeﬂue O MpPexXepanHomM U MHOCOCPAHHOM yeile U NPUMEHAMb
CBOUCMBA NAOCKUX Yai06 MHO2OZCpAHHOCO Yaiid npu peuteHuu 361061'—[,’

— umMemb npedcmasieHusi 0 npeoopazosanuu noOooOUs, 2oMomemuu U ymems
NPUMEHAMb UX NPU PeUeHUU 3a0a4,

— yMemb peuams 3a0a4u Ha NI0CKOCMU Memoo0amu Cmepeomempuu,
— yMemb npuMeHAmb hopMyibl 00beM08 Npu peueHuu 3a0ay

BeKTOpbI M KOOPIAMHATHI B IPOCTPAHCTBE

- Jlocmuoicenue pesynomamos pazoena I1;

- HAX00ums 00veM napasiieienuneoda U mempal’aopa, 3a0aHHbIX KOOPOUHAMAMU
CBOUX BEPUIUH,

- 3a0asamv NPAMYIO 8 NPOCMPAHCMEE,

- HAXOO0UMb PACCMOsIHUE OM MOYKU 00 NIOCKOCHU 8 CUCmeMe KOOPOUHAm,

- HAXOOUMb PACCMOAHUE MENHCOY CKPEWUBAIOUWUMUCS NPAMBIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHam

Hcropusi MaTeMaTHKH
- Jlocmuoicenue pesynomamog pazoena 11

MeToabl MATEMATUKH

- Jlocmuoicenue pesynomamos pazoena I1;

- NPUMEHAMb MAMeMamuyecKue 3HaHUus K UCCIe008AHUI0 OKPYICAIOULe20 MUpa
(MoOenuposanue Gusuueckux npoyeccos, 3a0aiu IKOHOMUKU)
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1 COJIEP’KAHUE YYEBHOM TUCIUTLINHEI

BBenenue

Martemaruka B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJIOTHIIX
M TNpPaKTHYECKOW JesTenbHOCTH. llenn W 3agauM u3ydeHUs] MaTEMaTUKH IpH
ocBoennu npogeccuit CIIO u cneunansaocteit CIIO.

AJI'EBPA
Pa3ButuHe noHsiTHA 0 YUCTE

[lenbie u panuoHainbHbIe uYMcia. JleficTBUTEeNnbHBIE uucha. [IpubnudsicenHvie

evryucaenus. Komnaexcuule uucna.
Kopuu, crenenun u 1orapupmsi

Kopau u crenenn. KopHu HarypasJbHON CTENEHM M3 4YUCla M UX CBOMCTBA.
CreneHn ¢ panMOHAJIBHBIMM  TOKA3aTeJsIMH, WX CcBoMcTBa. (CTemeHu ¢
NEUCTBUTEIILHBIMU  ITOKa3zatelsiMu. Ceoticmeéa cmenenu ¢ O0eucmeumenbHbiM
noxasamenem.

Jlorapupm. Jlorapudpm umcia. OCHOBHOE JIOTapu(PMHUECKOE TOXKIECTBO.
JlecsaTuunble W HaTypajbHble Jorapumel. IlpaBuia neiictBuil ¢ norapudmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpanvyecKux BBIPKECHH. [IpeoOpazoBanue
paloHaIbHbBIX, UPPAIIMOHATIBHBIX CTEIEHHBIX, OKA3aTENbHbIX U JOrapu(pMUYECKUX
BBIPAKCHU .

IIpaxmuueckue 3anamus

ApudmMernueckre NEHCTBHUS HAJ YUCIAMHU, HAXOXKJICHHUE MPHUOIUKEHHBIX
3HAYCHUN BEJMYMH U MOTPEITHOCTEH BBHIYMCICHUM (A0COTIOTHON M OTHOCHUTEIIBHON),
CPaBHEHHUE YK CIIOBBIX BBIPAKECHUM.

Brluncnenne u cpaBHEHNE KOPHEN. BpINOIIHEHUE pacdeToOB C paJuKalaMu.

Pemienne mppanmoHanbHbIX ypaBHEeHUW. HaxokIeHHe 3HA4YE€HHMM CTENEHEN C
paudoHaNbHBIMM  moka3zaTensiMu.  CpaBHenuwe — cteneHeil.  IIpeoOpaszoBaHus
BBIPAKCHUH, COAEPKAIINUX CTENEHU. PeleHrne noka3arenbHbIX YPaBHEHUH.

Pemenve npukiaaHbix 3a0a4.

Haxoxxnenue 3naueHuil jorapudma no npou3BoiIbHOMY OCHOBaHMIO. [lepexon
OT OJHOTO OCHOBaHUA K Jpyromy. Brluncienue u cpaBHEHHE Jiorapu@mos.
JlorapudmupoBaHue 1 NOTEHIIUPOBAHUE BBIPAKEHUM.

[TpubnvkeHHbIE BRIYMCICHUS U PEIICHUS MTPUKIIAIHBIX 3a]1a4.

Pemenue norapu(MuyecKux ypaBHEHHM.

OCHOBBI TPUTTOHOMETPUHA

OcHognvie nonamus
Pannannas mepa yria. BpamarensHoe nBuxeHne. CHHYC, KOCUHYC, TAHT'€HC U
KOTAaHI'€HC YUCIIA.
OcHoeéHnble mpuzonomempuyeckue moiicoecmea
®opmynsl npuseneHus. Gopmyisl cioxenus. PopMyisl ynBoeHuss Popmyiol
NOJI0OBUHHO20 Yld.
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Ilpeoopaszosanua npocmenimux mpuzoHOMemMPUUECKUX 6blPANCEHUT

[IpeoOpa3oBanrne CyMMBI TPUTOHOMETPUYECKHX (YHKIUN B MPOU3BEIACHHUE U
NPOU3BEACHUS B CyMMYy. Buwipaoicenue mpuconomempudeckux @yHkyuti uepes
MAH2EHC NOJIOBUHHO20 ap2yMeHmd.

Tpuzonomempuueckue ypagHeHusA u HEPAGEHCMEA

[Ipocrenmme TPUTOHOMETPHUYECKHUE YPaBHECHHUSL. IIpocmerniwue
MpUSOHOMempuyecKue HepaseHcmaa.

OOpaTHble =~ TPUTOHOMETPUYECKUE  (PYHKIMU. ApPKCHHYC, apKKOCHUHYC,
apKTaHI€HC.

IIpakmuueckue 3auamus

PanuaHHBIIN METO M3MEPEHNUS YIJIOB BPALLICHUS U CBA3b C IPaJyCHON MEPOH.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOKAECTBA, (POPMYJIbI CIIOKEHUS, YIABOCHHUS,
npeoOpa3oBaHUE CyMMbl TPUTOHOMETPUYECKMX (YHKIMM B NPOU3BEICHHUE,
npeoOpa3oBaHUE MPOMU3BEICHUS TPUTOHOMETPUUECKUX (YHKIMIA B CYyMMYIO
[Ipocrelimme TPUrOHOMETPUIECKAE YPABHEHUS U HEPABEHCTBA.

OOpatHble  TPUTOHOMETPUYECKHE  (PYHKUUU: apKCHUHYC, AapKKOCHHYC,
aApKTaHI'EHC.

®YHKIUU, UX CBOUCTBA U I'PA®UKU

Oynkuun. O0JIacTh ONpEEICHUs] 1 MHOXKECTBO 3HAUYCHU; TpaduK QyHKINH,
MOoCTpoeHue rpauKoB GyHKIHMA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMM.

CpoiicTBa (pyHKIIMU. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUUYEHHOCTD,
nepuoAnyHoCTh. [IpoMexyTkum Bo3pacTaHuss U yObIBaHUS, HauOoJbllee U
HauMEHbIlIEE 3HAYEHUs, TOYKU OSKCTpeMyMma. ['paduueckas uHTEprpeTanus.
[Tpumepsl (PyHKIMOHAJIBHBIX 3aBHUCHUMOCTEH B pEaJbHBIX MPOLECCaX M SIBICHUSX.
Apudmernueckue omnepanuu Haj QyHKiusMA. CroxxkHas QyHKIUS (KOMITO3HIIUSA).
Tlonsamue o nenpepwvlgHocmu hyHKyuuU.

O6patHbie QyHKIMU. Ob1acms onpedeneHus U 001acmb 3HAYeHUl 0OPAMHOLL
¢dyuxyuu. I paghux obpamuoui pynxyuu.

Cmenennuie, noxazamespHbie, 102apumudecKue u mpuzoHomempuiecKue
dynxkyuu. Oopamuvie mpuzonomempuueckue QynKyuu

Onpenenenus GyHKIMI, UX CBOMCTBA U TpadUKH.

[IpeobpazoBanust  rpadukoB.  I[lapamienbHbBIi  MEPEHOC,  CUMMETPUS
OTHOCUTEJIBHO OCEW KOOpAWHAT U CHUMMETpPHUS OTHOCHTEIIbHO Hadalla KOOpJAWHAT,
CUMMETPHUSI OTHOCHUTEJIBHO NPSIMOM Y = X, pacTsHKEHUE M C)KAaTHUE BJIOJIb OCEH
KOOPJMHAT.

IIpakmuueckue 3anamus

[Ipumepsl 3aBUCUMOCTEN MEXIy NEPEMEHHBIMH B PEAIbHBIX MpPOLECCaX H3
CMEeXHbIX aucuuiinH. Onpenenenue ¢yHkiuil. [loctpoenue u yreHue rpadukoB
¢bynkuuii. Uccnenoanue ¢ynkimu. CBOMCTBA JIMHEWHON, KBaJAPATUIHOM, KyCOYHO-
JUHEHHON U JapoOHoNMHEWHOW ¢GyHKuMA. HempepbiBHbIE H  NEPUOAMYECKHE
¢ynkuuu. CBolicTBa M TpaduKu CHHYyCa, KOCHHYCA, TaHI€HCA W KOTaHIeHCA.
OOparubie QyHkimu U ux rpaduku. OOpaTHbIE TPUTOHOMETPUUECKHE (DYHKIIUH.
[IpeoOpazoBanusi rpadguka ¢yukuuu. ['apmonnmyeckue konebanus. IlpuxnanHeie
3a/1ayu.
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[Toka3zaTtenbHble, JorapuMUUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHHUS U
HepaseHcmead.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

[TocnenoBarenpHocTH.  CrocoObl  3aJaHMsl W CBOMCTBA  YHMCIOBBIX
nocyenoBareabHocTel. [lonamue o npedene nociedosamenvrnocmu. Cyujecmeosanue
npedena MOHOMOHHOU  O2paHudyenHou nociedosamenvhocmu. CyMMUPOBaHHUE
MoCJIeI0BaTeIbHOCTEH. beckoHeuHOo yObIBaromas reoMeTpuuecKasl porpeccust U ee
cyMMa.

[IpousBonnas. IloHsTne o MpPOM3BOAHON (PYHKIIMH, €€ TeOMETPUYECKUH U
du3nueckuil cMbIci. YpaBHEHUE KacaTelabHOU K rpaduky ¢ynkiuu. [IpousBogHbie
CyMMBI, Pa3HOCTH, TMPOU3BEACHUs, YacTHble. [IpOW3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKUMN. [I[puMeHeHrne mpou3BOIHON K MCCIIENOBAHUIO (DYHKIMHN U
OCTPOCHHIO TPpadUKOB. [Ipou3600nble 0OpAmMHOU PYHKYUU U KOMIOZUYUU DYHKYUU.

[Ipumepsl UCHOJIB30BAaHUS TPOU3BOJHOM I HAXOXKJEHUS HaWIy4lIero
pelieHusl B MPUKIAIHBIX 3agadyax. Bropas mpous3BoaHas, €€ T€OMETPUYECKUU U
¢usnueckuii cMmbica. HaxoxieHne ckopocTu A mpoliecca, 3a1aHHoro (hopMyJioi u
rpagukom.

IlepBooOpa3Hast U HHTErpaJI.

[IppumMeHeHue OMpeAeIeHHOr0 UWHTEerpajga sl HaXOXKICHHS  IUIOLIAgu
KpuBOJuHENHHON Tpaneuuu. @opmyna Hetorona—Jleiionuna. Ilpumepsl npuMeHeHHs!
UHTErpajia B QU3HUKE U TEOMETPUH.

Ilpakxmuueckue 3anamus

UYucnoBas MOCIENOBATENbHOCTD, CIIOCOOBI €€ 3a/aHus, BBIYMCIICHUS YJICHOB
nocnenoBarenbHocTH. [lpeaen mnocneaoBarenbHOCTH. beckoHeuHo yObIBaroIas
re€OMETPUYECKAsH IPOTPECCUSL.

[Ipon3BoHAS: MEXaHUYECKAN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

VYpaBHeHue kacarenbHo B oOmeM Bume. IlpaBuia u  Qopmyibl
muddepeHurpoBanusi, TabMUMUAa  MPOU3BOJAHBIX  AJEMEHTapHbIX  (PYHKIUI.
UccnepoBanne (QyHKUIMK € MOMOIIBIO Mpou3BojaHON. HaxoxaeHue HauOosbIIero,
HAaVMEHBILIETO 3HAYEHMS U SKCTPEMAJIbHBIX 3HAYEHU (PyHKIUH.

Wurterpan u nepBooOpa3Hasa. Teopema Hprorona—IJleliOnuna. Ilpumenenue
MHTErpajia K BBIYMCICHHUIO (PU3UUECKUX BEJIMYMH U TUIOUIA/ICH.

YPABHEHHUA N HEPABEHCTBA

YpaBHEHUsT M CHUCTEMBbl YpaBHEHMH. PanuvoHanpHble, HppalUOHAIBHBIE,
II0OKa3aTEJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTH YpaBHEHH M, HEPABEHCTB, CUCTEM.

OCHOBHBIE NpUEMBl UX peleHus (pa3joKEHWEe Ha MHOXHUTENIH, BBEIACHHUE
HOBBIX HEU3BECTHBIX, [10ICTAHOBKA, TpadUUEeCKUIl METON).

HepaBencTa.  PanmoHanbHble, HppalMOHAIBHBIC, II0KA3aTeJIbHBIE U
mpuz2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PELLICHHUS.

Hcnonb3oBaHue CBOMCTB U Ipa@uKOB (DYHKIMHI MpU pElIeHUH YpaBHEHUN U
HepaBeHCTB. Mertoq uHTepBaioB. M3o00paxkeHne Ha KOOPAMHATHOW TIIOCKOCTU
MHOYECTBA PEIICHUI YPAaBHEHUN U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.
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Ipuxnaonvle 3a0auu

[IpruMeHeHne MaTeMaTUYECKUX METOA0B ISl PEIIEHUS COAEPKATEIbHBIX 3a1a4
U3 pa3IMyYHBIX 00JacTel HAYKH U MPAKTHKH.

WNHTtepriperanys pe3ysbraTa, y4eT peaabHbIX OTPAHUYCHUN.

Ilpaxmuueckue 3anamus

Kopuu  ypaBHeHuil.  PaBHOcuibHOCTH  ypaBHeHuH. IIpeoOpasoBanue
YpPaBHEHUM.

OcHOBHBIE NIPHUEMBI PELIEHUS YPAaBHEHUI. PelieHne cucteM ypaBHEHHIA.

Hcnonb3oBanre CBOMCTB M T'pauKOB (DYHKIUN JJIsI PELICHUs] ypaBHEHUM H
HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN

JIeMeHTbl KOMOUHATOPUKH

OcHOBHBIE TOHATHSI KOMOWHATOPUKH. 3a/1a4d HA TIOJICYET YUCIIAa pa3MEIICHUH,
MepEeCTaHOBOK, coudeTaHui. Pemienue 3amau Ha mepebop BapuantoB. dDopmyna
ounoma HproTona. CBoiicTBa OMHOMHHAJIBHBIX KO3 puuueHToB. TpeyroabHuk
[Tackans.

10. D1eMeHTHI TEOPUH BEPOSTHOCTEH

CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHHE W YMHOXEHUE BEPOSTHOCTEH.
llonsimue o mezasucumocmu cobvimui. J{uckpemnas Cay4arinas 6e1uduHa, 3aKOoH ee
pacnpedenenus. Hucnosvie xapakxmepucmuku OUCKPEMHOU CAYYAUHOU GEeNUYUHDI.
Tlonusmue o 3axone 6onbuiUx Yuce.

JIEeMEHTBhI MAaTEMATHY€CKON CTATHCTUKHU

[IpencraBnenne AaHHBIX (TAONMIBI, AUArpamMMmbl, TpadUKH), 2eHepalbHAs
COBOKYNHOCMb, 8blOOPKA, cpednee apugmemuueckoe, meouana. Ilousmue o 3a0auax
mMamemamuyeckou cmamucmuxu. Pewenue npakmuueckux 3aday c¢ npumeHeHuem
8EPOSIMHOCMHBIX MEMOO08.

Ilpaxmuueckue 3anamus

Hcropust pa3BuTHsE KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEN M CTATUCTUKHU U UX
poJib B pa3lMyHBIX cepax UeNoBEUECKOW KuU3HeneATeNbHOCcTH. [lpaBuia
KOMOMHATOpUKHU. PermieHne KOMOMHATOpPHBIX 3anay. Pa3MelleHus, COYETaHHs WU
nepectanoBkd. bunom Herotona u tpeyronsauk [lackans. [Ipuknagaeie 3anayn.

Kiraccuueckoe onpenesieHue BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O
CyMME€ BEpOSTHOCTEH. Bplumcnenne BeposiTHOcTed. IlpuknanHele  3amaum.
[IpencraBienue uncioBbIX AaHHBIX. [IpuknaaHbie 3aqaun.

I'EOMETPUA

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosiokeHue IABYX NPSMBIX B IpocTpaHcTBe. IlapamnenbHOCTh
npAMoOM U 1ockocTu. [lapannensHoCTh TIOCKOCTEN. [lepreHanKyIIpHOCTh TPSAMON
1 1I0CKOCTH. [lepneHauKysssp U HaKJIIOHHAsA. YTOJ MEXIy NPSIMOW U IJIOCKOCTBIO.
JIByrpaHHblii yrojl. YTroJl MeXIy IUIOCKOCTAMU. lleprneHauKkyisspHOCT IBYX
IIJIOCKOCTEH.

['eomeTpuyeckue npeoOpa3oBaHMsl MPOCTPAHCTBA: MMapajlieIbHBIM MepeHoc,
CUMMETPHS OTHOCUTENIBHO IIOCKOCTH.
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[TapannenbHO€ TpPOEKTUpPOBaHUE. [L10u4adb  OpMOCOHANLHOU  NPOEKYUU.

N306paxeHne npocTpaHCTBEHHBIX (PUTYP.
MHoOrorpaHHuKHu

Bepmunel, peOpa, rpaHu MHOrorpaHHuka. Paszeepmka. MHuozocpanubie yeiusi.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.

[Ipusma. Ilpsmas wu  naxaonnas  nupusma. llpaBunbHas — npusma.
[Tapamnenenunen. KyoO.

IIupamua. [IpaBuibHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B apajuieenureie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBienue o MpaBUIBHBIX MHOTOTPaHHHUKAX (TeTpa’iape, Kyde, okTalape,
J0JIeKadIpe U UKOCadIpe).

Tes1a 1 MOBEPXHOCTH BpallleHUSA

Humuaap W KoHyc. YcedeHHbId KoHyc. OcHoOBaHue, BbICOTa, OOKOBas
MMOBEPXHOCTh, 0Opa3ytomas, pasBepTka. OceBble CEUEHUS U CEUEHHUS, MMapalIeIbHbIE
OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. KacarenbHas mI0CKOCTb K cepe.

HN3mepeHusi B reoMeTpun

O6neM u ero uzmepenue. MuarterpanbHas opmyna oobema.

dopmynel  00beMa KyOa, MPSMOYIOJBHOIO TMapajulielienuneaa, MpU3MbI,
munHapa. Popmynasl  oO0beMa mHMpaMuibl M KoHyca. Dopmyinbl  IUIOMIAAM
HNOBEPXHOCTEHN LMIMHAPA U KoHyca. DopMyIibl 00beMa 1apa U MIoIaau cepsl.

[Tonobue ten. OTHOIIEHUS IJIOLIAAEH MOBEPXHOCTEW U 00BEMOB MOJOOHBIX
TEIl.

KoopauHaThl 1 BEKTOPBI

[TpsimoyronbHas (IekapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. Popmyia
PACCTOSIHUSL MEXAY ABYMSI TOUKaMH. Y paBHEHUS CPEPDI, HIOCKOCMU U NPAMOU.

Bekropel. Monyne Bektopa. PaBeHcTBO BekTOpoB. CI0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCIO. Pa3iokeHrne BEKTOpa IO HaIPaBJICHHSM. YTOJ
MEKIy AByMs Bekropamu. lIpoeknmst Bektopa Ha ocbk. KoopauHaTel BEKTOpA.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB MpPH PEIICHUH MaTEeMaTHYECKUX U
MIPUKJIAIHBIX 3a]1a4.

Ilpaxmuueckue 3anamus

[Ipu3Haku B3aMMHOIO PACHOJOXKEHHUS MPAMBIX. YTOJI MEXIY MPSMbBIMU.
B3auMHOe pacnosioxxeHue npsiMbIX M IUIOCKOCTEU. lleprnieHaukyssap v HaKJIOHHasA K
IUIOCKOCTH. YTOJ MEXIy TMpSIMOM M IUIOCKOCThIO. TeopemMbl O B3aMMHOM
PAacCMoJIOKEHUU MPSIMOM U TIIOCKOCTH. TeopeMa o Tpex nepneHaukyispax. [Ipusnaku
Y CBOMCTBA MapaJuIEIbHbIX U NEPHEHAUKYJIIPHBIX IIJIOCKOCTEM.

PaccrositHre OT TOUKM 10 TWIOCKOCTH, OT MPSAMOM IO IJIIOCKOCTH, PACCTOSHUE
MEXAY  IJIOCKOCTSIMH,  MEXKAY  CKPEUIMBAIOIIMMUCS  MOPSIMBIMH,  MEXKIY
IPOU3BOJIBHBIMU (DUTYpaMH B POCTPAHCTBE.

[TapannenbHOoe MNPOEKTUPOBAHUE U €ro CBOMCTBA. Teopema o naowaou
OPMO2OHANLHOU — NPOEKYUU  MHO20Y20/IbHUKA. B3anmHoe  pacnonoxkeHue
IPOCTPAHCTBEHHBIX (PUTYD.
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Paznuunbie BUIbI MHOTOTpaHHUKOB. Ux m3o0pakenus. CeueHusi, pa3BepTKU
MHOTOrpaHHHMKOB. llnomanes noBepxHocTH. Buabl cumMmerpuii B NPOCTPAHCTBE.
CuMMeTpust Tl BpalleH!s] © MHOTOTpaHHUKOB. Brruucienue miomaaeii 1 00beMoB.

Bekropel. /[lelictBus ¢ Bekropamu. JlekapTroBa cucremMa KOOpIMHAT B
MPOCTPAHCTBE. YpaBHEHHE OKPYKHOCTH, cepbl, MIOCKOCTU. PaccrosiHre MexmTy
ToukaMu. JIeHCTBHA C BEKTOpaMH, 3aJlaHHbIMH KoopauHatamu. CKalgpHOe
IIPOU3BEJCHUE BEKTOpPOB. BekTopHOoe ypaBHEHHE TMPAMOH M IJIOCKOCTH.
Hcnonp30BaHre BEKTOPOB IIPHU JOKA3aTENBCTBE TEOPEM CTEPEOMETPUMN.

JIsi BHEayUTOPHBIX 3aHATUN OOYy4YaloIUMCS HapsiAy C pellleHHeM 3a1ad u
BBIITOJTHEHUS IPAKTUYECKUX 3aJaHUH MOYKHO MPEIIOKUTh TEMbI UCCIEA0BATEIBCKUX
U pedepaTuBHBIX padOT, B KOTOPHIX BMECTO CEPHUM OTICIbHBIX MEJIKUX 337a4 U
YOPaXKHEHUN MpeJjiaraloTcsi CI0’KETHbIE 3a/laHus, TPEOYIOIINe JIUTEIbHON padoThI B
paMKax OJHOM MaTeMaTHYEeCKOM CHUTyallMd. OTH TEeMbl MOTYT OBITh Kak
WHJUBUTyJIbHBIMU 33JaHUSIMU, TaK U TPYNIIOBBIMH JJIsI COBMECTHOT'O BBITIOJIHEHHUS
MCCJIEIOBAHMUS.

Temut peghepamos (0okna0o0s), ucciedosamesibCKux npPoeKmoe

« HenpepsiBHbIe 1p0oOH.

o I[lpuMeHeHHE CIIOKHBIX MPOLIEHTOB B  HSKOHOMUYECKHX  pacyeTax.
[TapamnienbHOE TPOEKTUPOBAHHUE.

o CpenHue 3HAYEHUS U UX IPUMEHEHHE B CTATHUCTHKE.

« BekropHOe 3a1aHne NpsMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

o CnoxeHrne TapMOHMYECKUX KOJICOaHUH.

« I'paduueckoe penieHrne ypaBHEHUN 1 HEPABEHCTB.

o IIpaBunbHBIE U OITYNPABUIBHBIE MHOTOTPAHHUKH.

o KoHnueckue ceyeHHst 1 X TPUMEHEHUE B TEXHUKE.

o [lonsarue nuddepenimana u ero NPUIOKEHUS.

o (Cxembl NOBTOPHBIX UCIIbITAHUN bepHym.

o HccnenoBanue ypaBHEHHI U HEPABEHCTB C MapaMETPOM.

2.2 TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu cojaepkanusi o01E00pa3oBaTEIbHON YUeOHON AUCITUTIIIUHBI
«MaremaTtuka: anarebpa W Havajla MaTEeMAaTHYECKOTO aHallu3a; TEOMETPHs» B
npenenax ocBoeHus: [IIICC3 makcumanbHas ydyeOHasi Harpy3ka oOydaromuxcs co-
craBysieT — 351 yac, U3 HUX

aynuTopHas (00s13aTenbHas ) Harpy3ka 00y4JaroImuxcs, BKIFOYast

MpaKTUYECKUE 3aHATusd, — 234 vaca;

BHEAYyIUTOpPHAsl caMOCTOsITeNIbHAs paboTa oOyyatomuxcs — 117 gacos.

2.3 PABOUUU TEMATHUYECKHUM ILIAH

Ne KounuecTBo
/I Buj yyeOHOM padoThI 4acoB

AyautopHbie 3anaTusi. Cogep:xanue 00yuyeHust
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1. Brenenue 2
2. Pa3BuTHe noHsATHS O YUCIE 10
3. Kophu, crenenu u norapumbl 28
4. OyHkunu U rpaduku 18
o. [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE 20
6. KoopauHatel 1 BEKTOPHI 16
7. OCHOBBI TPUTOHOMETPUU 8
Hroro 3a | cemecTp 102
7. OcHOBBI TpUroHoMeTpuu +1 24
8. MHuororpanauku. Tena u TOBEpXHOCTH BPAILIEHUS 26
9. Hauama MmatemaTnyeckoro ananusa 24
10. WNuterpan u ero npuMeHeHue -1 14
11. DneMeHThl KOMOMHATOPUKU 12
12. DJIeMEHThl TEOPUM BEPOSATHOCTEW M MaTeMaTUYECKOU 12
CTaTUCTHKHU
13. VYpaBHEHHS U HEPABEHCTBA 20
Hroro 3a Il cemectp 132
Hroro 3a rox 234
BHeaynuTopHasi camocTosiTeibHasi padoTa
[TonrotoBka  BBICTYIUICHMH II0  33JlaHHBIM  TEMaM, 117
JIOKJIaJIOB, pedepaToB, ICCe, HANBUAYATHHOTO MPOEKTA C
UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTUH U Jp.
Ilpomesrcymounasa ammecmayus 6 popme IK3ameHa
Bcero 351

30



2.4 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM

AEATEJBHOCTHU OBYYAIOIIUXCA

Copep:xanue
00y4eHus

XapakTepuCcTHUKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH
o0yyammuxcs (Ha ypoBHe YUeOHBIX J1eHCTBH)

BBenenne

O3HaKOMJICHHE C POJIbIO MATEMAaTUKU B HAayKe, TEXHUKE,
KOHOMUKE, HH(POPMAIMOHHBIX TEXHOJOTHIX U MPAKTHUECKON
nesTebHOCTH. O3HaKOMIICHHE C HESIMH U 33JJa4aMU U3y YCHHUS
MaTeMaTHKH npu ocBoeHuu npodeccuit CI10 u
cnenuanbHocter CI1O

AJIT'EBPA

Pa3Butne
MOHATHA O
YUCJIE

Brinonnenue apudmeTnueckux JeHCTBUN HAJl YUCIIAMH,
coueTasl yCTHbIE U TMCbMEHHBIE IPUEMBI.

Haxoxnenne — mpuOMMKEHHBIX — 3HAUEHUH  BEJIMYMH U
MOTPEIIHOCTEN BBIUUCICHUM (a0COMIOTHOM M OTHOCUTEIIBHOW);
CPABHEHUE YHCIIOBBIX BBIPAXKECHHIA.

HaxoxaeHnue omubok B MpeoOpa30BaHUSIX U BEIYMCICHUSX
(OTHOCHUTCSI KO BCEM ITYHKTaM MIPOrpaMMbl)

Kophu,
CTETIeHH, JIoTa-
pudMBI

O3HaKOMJICHHE C IOHATHUEM KOPHS N-U CTEIIEHU, CBOMCTBAMU
paavKanoB U IPABUJIAMU CPABHEHUS KOPHEU.

DopMyIIMPOBAHUE ONPEAEICHUS KOPHS U CBOMCTB KOPHEM.
BelunciieHne U cpaBHEHNE KOPHEW, BBIIIOJIHEHUE IIPUKUIKU
3HaueHus KopHs. [Ipeobpa3oBanne 4nCIOBBIX U OYKBEHHBIX
BBIPAXEHUH, COACPIKAIINX PaLUKAIIBI.

BrimonHeHune pacuetoB no (GopMysiaM, CoAEpKalliM paauKabl,
OCYIIECTBIISIS1 HEOOXOANMBIE TTOJICTAHOBKH U MTPE0Opa30BaHUS.
Ornpenenenne paBHOCUIIBHOCTH BBIPAKEHHM C paliKaIaMu.
Pemenne nppaliOHAIBHBIX YPaBHEHHU.

O3HaKOMJICHHE C MIOHATHUEM CTEIIEHU C IEUCTBUTEIbHBIM
MTOKA3aTEIIEM.

HaxoxxneHue 3HaueHUi CTENEHU, NCTIOJb3YsI IIPH
HEO0OXOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuceiBaHUE KOPHS N-I CTENEHU B BUJE CTENEHU C IPOOHBIM
MoKa3arejieM U Hao0O0pOoT.

®opMyIUPOBAHUE CBOWCTB CTENEHEN. BhIUNCIIEHNE CTETIEHEH C
PaLMOHAJIBHBIM I10KA3aTeJIEM, BBIIIOJIHEHUE IPUKUAIKH
3HAQ4YECHUS CTEIICHU, CPABHEHUE CTEIICHEN.

[Tpeobpa3zoBanue YUCIOBBIX U OYKBEHHBIX BHIPAKEHUH,
COJZIEpIKalllMX CTEIIEHU, IPUMEHSS CBOWCTBA. Pemenne
[I0KA3aTeIbHbIX YPAaBHEHUN.

O3HakOMJIEHHE C TPUMEHEHWEM KOPHEM M CTENEHEW IMpu
BBIYMCJIEHUH CPEIHMX, JIEJICHUH OTPE3Ka B «30JIOTOM CEUCHHM.
Pemienne npukiIagHbIX 3aa4 Ha CIOXKHBIE TPOLICHTHI

[IpeobpazoBanu

BrlinonHeHne npeodpa3oBaHuil BRIpaXKEHUM, NPUMEHEHHE
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e anreOpanue-

dbopMyT1, CBI3aHHBIX CO CBOMCTBAMHM CTETICHEH U JToTapru(MOB.

CKHMX Omnpenenenre 00JaCTH AOMYyCTUMBIX 3HAYCHUN
BBIPAKECHUN JorapuMHUUYECKOTO BeIpakeHUs. Pemenue morapudmumaeckux
YpaBHECHUI
OCHOBBI TPUTOHOMETPUUA
OcCHOBHEBIE N3yyenue paagnaHHOTO METO1a U3MEPEHUS YTJIOB BPAIICHUS U
TTOHSATHSA UX CBSI3U C TpalyCHOM Mepoi. MI300paxeHne yIriioB BpalleHus
Ha OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI yTJIa C €TO
PACTOJIOKEHUEM.
DopMyIUPOBAHUE OMIPEACIECHUN TPUTOHOMETPUUECKUX
(GYHKIUH U1 YTII0B TOBOPOTA U OCTPBIX YTJIOB
IPSIMOYTOJIEHOTO TPEYTOJIbHUKA B O0OBSICHCHHE UX B3aHMOCBSI3U
OcHOBHBIC [IprumeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS
TPUTOHOMETPHUY | BHIYMCIICHUS 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKIIHUM 1O
€CKHEe OJIHOM M3 HUX
TOXKJICCTBa
[IpeoOpazoBann | M3yueHrne OCHOBHBIX (DOPMYII TPUTOHOMETPHUH: (POPMYJIBI

sl IPOCTEUILINX

CJIOXKCHUA, YIBOCHU:I, Hp606p330BaHI/IH CYMMEI

TPUTOHOMETPU- | TPUTOHOMETPUUECKUX (PYHKIIMN B IPOU3BEJICHUE U

YECKHUX IIPOU3BEICHUS B CYMMY U IPUMEHEHUE IPU BBIYMCICHUU

BBIpAKEHUN 3HAYCHUS TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIIPOLICHUS
€ro.
O3HaKOMJIEHHE CO CBOMCTBAMH CHMMETPUU TOYEK Ha
€MHUYHON OKPYKHOCTH U IPUMEHEHUE UX I BBIBOJIA
hopMyI1 IpUBEICHUS

[Ipocreiimue Pewmenue no popMynam 1 TPUTOHOMETPUUECKOMY KPYTY

TPUTOHO- MIPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

METPUYECKUE [Ipumenenue  OOMMX  METOAOB  PEIICHUS  YpPAaBHEHHM

ypaBHEHUs U | (IpUBEIEHUE K JNHGHONYKRATPATHOMY, METO/ Pa3JI0KEHUS

HepageHcmea Ha MHOXUTEIW, 3aMEHbl MEPEMEHHOM) TMpH  PELICHUH
TPUTOHOMETPUYECKUX YPABHEHUU. Y MEHUE OTMEYATh Ha KPyTe
pEeLIeHUs POCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcuHyc, O3HaKOMJICHHE C TIOHSITUEM OOPATHBIX TPUTOHOMETPUUECKUX

apKKOCHHYC, GyHKLIMA.

apKTaHIE€HC N3ydenne onpeneneHnii apKCuHyca, apKKOCUHYCa, apKTaHTE€HCa

qucia yucna, popmMyIMpoBaHUE X, N300paKEHUE HA €AUHUYHOU
OKPYXHOCTH, IPUMEHEHUE MPH PEIICHUH YPABHEHHI
®OVHKIIMU, UX CBOMCTBA U TPA®HKU

OyHKINH. O3HaKOMJICHHE C MIOHSITUEM MTEPEMEHHOM, MPUMEPAMU

[TonsiTue 0 | 3aBUCUMOCTEN ME¥K]1y IEPEMEHHBIMH.

HernpepblBHOCTH | O3HaKOMIICHHE C TIOHITHEM TpaduKa, OrpeaesieHue

byHKIUN MPUHAICKHOCTH TOYKU Tpaduky dyHkimu. OnpeneneHue mo

dbopmyiie npocTeiiiiel 3aBUCUMOCTH, BU/a ee rpaduka.
Boipaxkenue no gopmyJsie 0IHOM NEpeMEHHON Yepe3 Apyrue.
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O3HakoMJIEHHE C ompeaesieHueM QPyHKIUU, GOpMYyIUPOBAHHE
ero. Haxoxxnenue obnactu onpeneiaeHust 1 00JacTH 3HaUCHUN

byHKIIN

CaoiicTBa O3zHakomiIeHHE ¢ TpuMepamMu GyHKITMOHATBHBIX 3aBHCHMOCTEH

byHKINN. B peaJIbHBIX MpOolieccax U3 CMEKHBIX AUCIUTLIINH.

['paduueckas O3HaKOMJICHHE C 10Ka3aTEJIbHBIMU PACCYKICHUSIMU HEKOTOPBIX

UHTEpIIpETalysl. | CBOMCTB JIMHEHHON M KBaApaTUUHOU (PYHKIIUM, TPOBEICHHE

[Tpumepsl HCCIIeIOBAaHUS JIMHEHHOM, KyCOYHO-TMHEHMHOM, TPOOHO-

GyHKIIMOHAIBH | IMHEHMHOM M KBaJAPaTUYHOU (PYHKIIUM, TOCTPOCHUE UX

BIX  3aBUCUMO- | rpadukoB. [locTpoenue u yrenue rpadukoB QyHKIUH.

cTen B | MccnenoBanue QyHKITUU.

pEaAbHBIX CoctaBnenue BUA0B (QyHKIUN IO JAHHOMY YCJIOBHIO, pEIICHHE

Iporeccax U | 3a7a4 Ha DKCTPEMYM.

SIBJICHUSIX Brinonnenue npeoOpa3zoBanuil rpaguka GyHKIIMU

OGpaTHbIC N3yuenne nousamus obpamuoti pynkyuu, onpeacsieHue Buaa u

byHKIIIU nocmpoenue pagura oopamHol GyHKyuu, HaxoxrcoeHue ee
obniacmu onpedenenus u ooaacmu 3navenui. llpumenenue
CBOMCTB (DYHKIIMI NPU UCCIICIOBAHUM YPABHEHUHN U PEILICHUN
3a7a4 Ha 3KcTpeMyM. O3HAaKOMJICHHE C TIOHSITUEM CIIOKHOU
byHKITUH

Crenennele, Boruncienue 3HaueHUN QyHKIIUN 110 3HAYCHUIO apTyMEHTA.

nokasarelnbHble, | OnpeeneHue MojJoKeHus TOYKU Ha Tpaduke 1o ee

norapu(pMHUUECK | KOOpJUHATAaM U HA00OPOT.

M€ M TPUTOHO- Mcrnonb30BaHWe CBOMCTB (PYHKUMMI ISl CPABHEHHS 3HAYEHUI

METpUUYECKHUE CTeNeHel U JIorapu(mos.

¢ynkuuu. OOpa- [locTpoeHue rpa@uKoB CTENEHHBIX U JOrapuPMUIECKUX

THbIE  TPUTOHO- (DYHKIIUH.

METpUUYECKHUE

(byHKHI/H/I Yuebnoe uzoanue

Pemenne mnokazaTtenbHBIX M JIOTAapU(PMHUUECKUX YpPaBHEHUH U
HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakoOMJIEHHE C TOHATHUEM HENPEPHIBHON NEPUOANYECKON
bynkuunu, ¢GopMyIUpPOBaHHE CBOWCTB CHHYyCa U KOCHHYCA,
MTOCTPOCHHUE UX TPadHKOB.

O3HAaKOMIJIEHHE C TIOHSATUEM TApPMOHUYECKUX KOJIEOAaHUN H
OpUMEpPaMM  TapMOHUYECKHX  KOJIEOAaHWW 11  ONHUCAHMS
IPOLIECCOB B (PU3MKE U IPYTUX 00IACTIX 3HAHUS.
O3HakOMJIECHHE C TIOHSATUEM pa3PbIBHOM NEPUOIAHYECKON
byHkunuu, (GopmMyMpoBaHUE CBONCTB TaHIE€HCA UM KOTaHIEHCa,
MOCTPOCHUE UX TPadUKOB.

[Tpumenenue cBONCTB (YYHKIIHIA 1711 CPAaBHEHUSI 3HAUCHUN
TPUTOHOMETPUUECKUX (PYHKIIHH, pelieHus
TPUTOHOMETPUUECKUX YpaBHEHUH. [locmpoenue epaghuxos
00pammubIX MPULOHOMEMPULECKUX QYHKYULL U onpeoenenue no
epagukam ux ceoticms.
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‘ Brimoaenne npeobpazoBanus rpaduKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBarens
HOCTH

O3HAaKOMIIEHHE C TOHSITHEM YHCIOBOM MOCIEI0BATEIBLHOCTH,
crnocobaMu ee 3aJaHusl, BHIYUCICHUSIMH €€ YWICHOB.
O3HaxoMieHue ¢ noHamuem npeoeia nocied08ameilbHOCHu.
O3HAaKOMIIEHHE C BHIYMCICHUEM CYMMbI OECKOHEYHOTO
YHCJIOBOTO psifia Ha MPUMEPE BBIUMCICHUS CyMMbI OECKOHEUHO
yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

Pemenue 3amay Ha npuMeHeHHe GOPMYJIbl CyMMbI O€CKOHEUHO
yOBbIBaIOIIEH reOMETPUUECKON MPOTPECCUU

[IponsBonHas u
ee MPUMEHECHHUE

O3HAKOMIIEHHE C TOHATUEM ITPOU3BOJIHOM.

WUzyyenne u  (QopMmynupoBaHHE €€ MEXaHHMYEeCKOro U
F€OMETPUYECKOIO CMBICIIA, U3YUYEHHE aJrOpUTMa BBIYMCICHUS
MPOU3BOJIHOM HA MIPUMEPE BBIUMCICHUSI MTHOBEHHOW CKOPOCTH
U yTJI0BOTO K03 (UIIeHTa KacaTeIbHOM.

CocraBiieHUE ypaBHEHUS KacaTeJIbHOW B OOIIEM BUJIE.
YcBoenue MIpaBUII nudepeHpoBaHus, TaOJIUIIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (PYHKIUN, TPUMEHEHUE IS
mubdepenniupoBanuss  QPyHKIUN, COCTABJICHHUS  ypaBHEHMSI
KacaTeJIbHOM.

N3yuenue TeopemM O CBSI3U CBOMCTB (DYHKIIMM W MPOU3BOIHOM,
bopMyITUPOBKA UX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOAHOM  HMCCIEAOBAHUS
byHKIUYU, 3a1aHHOU (POPMYJION.

YcTaHOBJIEHHE CBSI3M CBOMCTB (DYHKUMH W MPOU3BOJAHON IO UX
rpagukam.

[IpuMeHeHne MPOU3BOIHOM ISl PELICHUS 3a/1a4 Ha HaX0XKICHUE
HanOOJIbLIEr0, HAMMEHBLIETO 3HAYECHUS U Ha HAXOXKJECHUE
9KCTpEMYyMaA YuebHoe uzdanue

[TepBooOpazHas
U MHTErpan

O3HaKOMIICHHE C TTOHSATHEM WHTErpaja 1 mepBooOpa3HOM.
N3yuenue npaBuia BBIYUCICHUS TIEPBOOOPA3ZHOM U TEOPEMBI
Herotona— JleiiOnuna.

Pemenue 3amay Ha CBs3b MEPBOOOpPA3HONM U €€ MPOU3BOIHOM,
BBIYHCIICHHUE TTePBOOOPA3HOM I TaHHON (PYHKIIUH.

Pemienve 3amay Ha NMPUMEHEHWE WHTErpaia JJjisi BbIYHUCICHUS
(bU3MYECKUX BEJIMYMH U TUIOMIAeH

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUs U

O3HakOMJIEHHE C TMPOCTEHIIMMH CBEICHUSIMU O KOPHSX

CUCTEMBI anreOpanvyeckux  ypaBHEHUN, TIOHATUSMU  HCCIEIOBAHUS
YpaBHEHUN YPaBHEHHUU U CUCTEM yPaBHEHUM.

HepaBenctBau | 3yueHne Teopur paBHOCWIBHOCTM YPaBHEHHM U €€
CUCTEMBI npuMeHeHus. lloBropeHue 3amMcu peleHus CTaHIAPTHBIX
HEPABEHCTB C yYpaBHEHUH, TPUEMOB NpeoOpa3oBaHUs ypaBHEHUH  Uis
IBYMsI CBEJICHMS K CTAaHIAPTHOMY YPABHEHHIO.

IIepeMEeHHbIMU | PeleHne panroHAIbHBIX, HPPALMOHAIBHBIX, TOKA3ATEIbHbBIX U
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TPUTOHOMETPUUECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBanue cBOWCTB U TpaduKoOB (GYyHKIIUH AJIS1 pEeLICHHS
ypaBHeHu#. [loBTOpEeHNE OCHOBHBIX IPUEMOB PELICHHS CUCTEM.
Pemienne ypaBHEHU ¢ TPUMEHEHUEM BCEX NIPUEMOB
(pa3noxeHus: Ha MHOYKHUTEIH, BBEJICHNSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IPauecKoro MeTo/a).

Pemenue cucrteM ypaBHEHU C IPUMEHEHUEM Pa3INYHBIX
c1oco00B. O3HaKOMJIEHHE C OOIIMMH BOIIPOCAMU PELICHMUS
HEPABEHCTB U UCIOJIb30BaHUE CBOMCTB U IpauKoB (QyHKUIUN
IIPU PELICHUU HEPABEHCTB. Pelienne HepaBeHCTB U CUCTEM
HEPABEHCTB C IPUMEHEHUEM PA3JINYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTHYeCKUX METOIO0B JUIsl pEeIEHUs
COJZIEp>KaTENbHBIX 3a/1a4 U3 Pa3INYHbIX 00JIacTeil HAYKU U
npakTuku. UHTeprpeTupoBaHue pe3yabTaTOB C YUYETOM
pEaIbHBIX OTPAaHUYCHUN

OJIEMEHTBI KOMBMHATOPUKU, TEOPM BEPOATHOCTHU 1

CTATUCTHUKHA

OcHOBHBIE N3yuenue npasuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU

HOHSTHUSA pelIeHnn KOMOMHATOPHBIX 3a/1au.

KOMOMHATOpUKH | Pernenre KoOMOMHATOPHBIX 33[1a4 METOJI0OM Iepedopa U 1o
IIPaBUIIY YMHOKEHHS.
O3HaKOMJIEHHE C IOHATUAMU KOMOMHATOPUKH: pa3MELLIEHUSIMH,
COUYETaHUSIMH, NTEPECTAHOBKAMHU U (HOpMyJIaMu ISl UX
BbIuKciieHus. OObsICHEHHE U TpUMEHEHUE GOpMyJT s
BBIYMCJIEHUS PAa3MELIEHNN, IEPECTAHOBOK U COUETAHUM ITPU
pEeILIEHNH 3a1a4.
O3znakomiieHne ¢ GuHOMOM HbIOTOHA U TPEYTOJIBHUKOM
[Tackans. Pemrenne npakTiyeckux 3a7ad ¢ MCIOJIb30BAHUEM
MOHSTUHI Y MPABUII KUMQUERTARUKI

DNEeMEHTHI N3ydeHne Ki1acCu4eCcKOro OnpeaesIeHusl BEpOATHOCTH, CBOWCTB

TEOPUHU BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

BEPOSTHOCTHU PaccMoTpenue nmpuMepoB BBIUMCIIEHUS BEPOSITHOCTEN. Pelienue
3aJla4y Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITUI

IIpeacraBnenne | O3HaKOMIIEHUE C IPEICTABIEHUEM YUCIIOBBIX TAHHBIX U UX

JAHHBIX XapaKTepUCTUKAMH.

(Tabmuupl, Pemenue npakTuyeckux 3aja4 Ha 00pabOTKy YUCIOBBIX

JarpaMMbl, JAHHBIX, BBIYMCIICHUE UX XaPAKTEPUCTUK

rpaduku)

I'EOMETPUA
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[Ipsaimble 1
IJIOCKOCTH B
IIPOCTPAHCTBE

YMYJIMPOBKA U TPUBEICHUE I0KA3aTEIBCTB IPU3HAKOB B3aUMHOTO
pPacnoIoKEeHUs NPSIMBIX U IIOCKOCTE. PacriosHaBanue Ha
YepTekax U MOACIAX PA3JIMYHBIX CITy4aeB B3aUMHOTO
PACIIOIOKEHUS MPSMBIX M IIJIOCKOCTEM, apryMEHTUPOBAHUE
CBOMX CYXJIeHU. POPMYJIMPOBAHUE OIPEICICHHM, IPU3HAKOB
Y CBOMCTB NapaJuIeIbHbBIX U MEPIECHANKYIISIPHBIX INIOCKOCTEM,
JIBYTPAHHBIX W JINHEHHBIX YIJIOB.

BrInonHeHne MOCTPOEHUs YIJI0B MEXAY MNPSIMBIMHU, TPSMOU U
IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMA 10  ONHCAHUID U
pacro3HaBaHUE UX Ha MOJIEIISX.

[IpuMeHEHNE TPU3HAKOB U CBOMCTB PACIIONOKEHUS IPSMBIX U
IJIOCKOCTEN TMPU PEIICHUU 3a7a4.

N300pakeHne Ha pUCYHKAX ¥ KOHCTPYHUPOBAHHUE HA MOJCIISIX
MEPIICHANKYJISIPOB U HAKIOHHBIX K IUNIOCKOCTH, MPAMBIX,
MapaJuIeNIbHBIX IIOCKOCTEN, YTIIOB MEXKTY IPAMOU U
MJIOCKOCTHIO U 0OOCHOBAHHUE TTOCTPOCHHS.

Pemienne 3amay Ha BBIYMCICHHE TE€OMETPUUYECKUX BEIIWYHWH.
OnuceIBaHUE PACCTOSHUS OT TOYKH JI0 IIOCKOCTH, OT MPSIMOM
10 IJIOCKOCTH, MEXITY IJIOCKOCTSIMH, MEKY
CKPCIIUBAIOIIUMUCA  INPAMBIMUA, MEXIAYy  I[POU3BOJBHBIMU
¢dburypamu B IpoCTPAHCTBE.

@opMyIUPOBAaHUE U JIOKa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosiHUsX (TeOpeM CYIIECTBOBAaHMUS, CBOWCTBA).
OpakeHue Ha YepTekax M MOJIEISAX PACCTOSHUS U 00OCHOBAHHE
cBOoMX CyXJeHui. OrnpeneiacHue W BBIYUCICHUE PACCTOSIHUM B
npocTtpancTBe. [Ipumenenue Gopmys U TeopeM IUIaHUMETPUU
JUJISL pELLICHUS 3a1a4.

O3HaKOMJIEHHE C MOHATHUEM MapajuIeIbHOTO MPOCKTUPOBAHUS U
€ro CBOWCTBAMHU. yRARMMUBUNLREAHUEe meopeMbl O NIouaou
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.
[MEHEHHE TEOPHUU J1Ji1 000CHOBAHUS TTOCTPOCHUM U BHIYUCIICHUH.
ApryMEHTUpPOBAaHHE  CBOMX  CYXJEHMH O  B3aUMHOM
PaCIOJIOKEHUHU IPOCTPAHCTBEHHBIX (DUTYp

MHororpanHuk
u

Onucanue u XapaKTEePUCTHUKA Pa3INYHbIX BUJIOB
MHOT'OIPaHHHUKOB, IEPEYUCIICHUE UX JIEMEHTOB U CBOMCTB.
N300paskeHrie MHOTOTPAaHHUKOB U BBIMOJHEHUE MOCTPOCHUS HA
M300paXKEHUSIX U MOJICISIX MHOTOTPaHHUKOB.

BrruuciieHre JIMHEMHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpAILIUIX, APTYMEHTUPOBAHUE CBOMX
CyXJIeHUI. XapaKTepucTHKa U U300pakeHUE CEUCHUS,
Ppa36epmKu MHO202PAHHUKOE, BBIYMCIICHUE TIOIAAeH
IIOBEPXHOCTEH.

[TocTpoenue mpocTermmx ceueHuid KyOa, MpU3MbI, TTHPAMHUIBI.
[Ipumenenue (hakToB U CBEICHUN U3 TUTAHUMETPUHU.
O3HakoOMJICHHE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE,
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dbopMyITUpOBaHKE ONIPENCTIEHU U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHHU TEJI BPALLIEHUS 1 MHOIOTPAHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPHH NIPH PELIEHUH 3a4a4.
Hcnonp3oBanue npruoOpEeTeHHBIX 3HAHUM TSI UCCIIEI0OBAHUS U
MOJEIUPOBAHUS HECIIOKHBIX 3aa4.

N300paxeHne OCHOBHBIX MHOTOTPDAaHHHUKOB U BBIIIOJIHEHUE
PUCYHKOB IO YCJIOBHSIM 33/1a4

Teman
MTOBEPXHOCTH
BpaIlICHUS

O3HakOMJIEHHE C BUJAMU TeJl BpallleHus, (POpMyIUPOBAHUE UX
OIIPEJICIICHUN U CBOMCTB.

@opMyJIMpOBAaHME TEOPEM O CEUYEHUM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTelabHOM K cdepe.

XapakTepucTuka U U300pakKeHHE TeJl BPAILIEHUS, UX Pa3BEPTKH,
CEUYECHUS.

Pemienne 3amay Ha MOCTPOEHWE CEYEHUM, BBIYMCIIEHUE IJIVH,
paccTosiHuM, yrioB, Iuiomancu. [IpoBeneHne moKa3aTeNbHBIX
paccyXKIeHN NpU PEICHNH 3a4a4.

[IpuMeHeHne CBOMCTB CHUMMETPHUH MPH PEIIEHUH 3a/1a4d Ha TeJla
BpalleHUs, KOMOMHALIUIO TEN.

N300paxeHne OCHOBHBIX KPYIJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA
110 YCJIOBHIO 33J1a41

N3mepenus B
r€OMETPUHN

O3HAaKOMIJICHHE C MTOHATHUSMU ILJIOMIAU U 00BhEMa, aKCHOMaMU U
CBOVICTBAMU.

Pemenue 3ama4y Ha BBIYMCIICHUE TUIONIAIECH IITOCKUX UTYP C
MPUMEHEHUEM COOTBETCTBYIOIUX (GOpMYJ U (DAKTOB U3
mIaHuMeTpur. MzydeHue TeopeM o0 BRIUUCICHUH 00bEMOB
MPOCTPAHCTBEHHBIX TEJ, PELICHUE 3a7a4 Ha MPUMEHEHUE
(dbopmyn BeiunciaeHus: 00beMoB. 3yuenue dhopmyn ass
BBIYUCJICHUS TUIONIAeH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpalllCHUs. Yuebnoe uzoanue

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHUS TUIOIIAIA TOBEPXHOCTH
cheppl. Pemienme 3amad Ha  BBIYMCICHHE  TUIOMIAJIEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ
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Koopaunatet 1 | O3HakOoMIIeHHE € TIOHSATHEM BekTopa. M3yudeHuwe aexkapTOBOM
BEKTOPBI CUCTEMBl KOOpPAMHAT B MPOCTPAHCTBE, MOCTPOECHUE MO
3aJJaHHBIM KOOpPAWHATAM TOYEK M IUIOCKOCTEW, HAXO0XKIECHUE
KOOPJHUHAT TOYEK.

Haxoxnenue ypaBHEHUI OKPYKHOCTH, C(hepbl, IIOCKOCTH.
BrruncneHnne pacCTosSTHUN MEXK1y TOUYKAMMU.

N3ydenne CBOMCTB BEKTOPHBIX BEIUYHMH, IPABUI PA3I0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUIT HAXOXKICHHS
KOOPAMHAT BEKTOpPA B IPOCTPAHCTBE, IPABUJI AEHCTBHI C
BEKTOpAaMHU, 3a/IaHHbIMU KOOP/INHATAMM.

[IpuMeHeHnE TEOPHUH MPH PELICHUH 337a4 Ha ACHUCTBHUS C
BeKTOpamu. M3yueHne CKaJsIpHOTO MPOU3BEAECHUS BEKTOPOB,
BEKTOPHOI'O YPABHEHUS NMPSIMOM U IUIOCKOCTU. [IprimeHnenue
TEOpPUH NPU PELICHUH 3a/1a4 Ha JEUCTBUA C BEKTOPaMHU,
KOOPJUHATHBIA METO/I, IPUMEHEHUE BEKTOPOB JIJI1 BEIYMCIICHUS
BEJIMYMH YTJIOB U pacCTOIHUN. O3HAKOMIICHUE C
JI0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aNMHOM
PACIIOJIOKEHUU MPSAMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM
BEKTOPOB

3. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHHEYEHUE TPOI'PAMMbI YYEBHOM
JAUCHUIIJIIMHBI <MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A; TEOMETPUS

OcBoeHne paboyedt mporpaMmbl y4eOHOW IUCHUIUIMHBI «MaremaTuka:
anreOpa W Hayaja MareMaruueckoro ananuza; reometpus» B ['AIIOY HCO
«HoBocuOUpCKUN KOJIEIK TMApUKMaxepCcKoro HMCKYCCTBa» TMPOU3ZBOJUTCA B
y4eOHOM KabuHeTe, B KOTOpoM 00SCHEGeH 86 uaromumcest cBOGOHBIN TOCTYII B
HuTepHeT BO BpeMs y4eOHOTO 3aHSATHS U TIEPUO]T BHEYUEOHON JESTETHHOCTH.

[Tomemenne kabuHeta ypaoBieTBopsieT CaHUTAPHO-IHAEMHOIOTHYECKUX
TpeOOBaHUAM K opraHuzaiusMm BocrnuTanus u oOyuenus (CIT 2.4.3648-20) u
OCHAIIIEHO THUIIOBBIM OOOPYJOBAaHHMEM, YKa3aHHBIM B HACTOSIIMX TPeOOBAaHUAX, B
TOM YHKCJIE CHEHUAIU3UPOBAHHONW Yy4eOHOW MeOenpl0 M CpeacTBaMH OOy4eHUs,
JOCTATOYHBIMM  JIJI1  BBIMIOJIHEHUS TPpeOOBaHMM K  YPOBHIO  IMOJTOTOBKHU
oOyyJaroruxcs’,

B kaOuHere wumeercs MyJbTHUMEAUNHHOE 00OpyJOBaHUE, MOCPEIACTBOM
KOTOPOTO  YYaCTHUKH 0Opa3oBaTeIbHOrO Ipoliecca MOTYT IPOCMaTpUBAaTh
BU3yaJIbHYI0O ~ MH(pOpMAIMI0O 10  MaTeMaThKe, CO3[aBaTh  IPE3EHTAlUHU,
BUJICOMATEPHAIIbI, HHBIC JOKYMEHTHI.

B cocTtaB yue6HO-METOIMYECKOTO U MaTepUaIbHO-TEXHUYECKOTO 00eCeUeH s
nporpaMmbl  yueOHOW — auciuiummHbl  «Maremaruka: anrebpa  u Hadana

I TIncemo MunmCcTepeTBa 006pasoBauus u Hayku PO ot 24.11.2011 Ne MT-1552/03 «O6 ocHateHnu od1e-
00pa3oBaTeIbHBIX YIPEKIeHUH yueOHbIM U yueOH0-1a00paTOPHEIM 000pyI0BAHIEM”.

38



MaTeMaTHYECKOTO aHaIN3a; T€OMETPHUSD BXO/IAT:

MHOTO()YHKITHOHAJIEHBIN KOMILJIEKC MTPETNO1aBaTelIs;

HarjasiiHble OcoOUs (KOMILJIEKThI YYEOHBIX TaOMUII, IMJIAKaTOB, MOPTPETOB
BBIJIAIOIIUXCS YIECHBIX-MAaTEMaTUKOB H JIp.);

nH()OPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

AKPaHHO-3BYKOBBIE MOCOOUS;

KOMITJIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHCJIE IMacopTa Ha CPEeICTBa
oOy4eHHs, THCTPYKITUH 10 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30IaCHOCTH;

- OuOIMOTEYHBIN (HOH/.

B 6uGmmoreunbiit poHa BXOAAT YUCOHUKH, YU€OHO-METOINYECKHUE KOMILICKTHI
(YMK), oOecneunBaronue OCBOEHHE YYEOHOM IUCHUIUIMHBI «MaremaTuka:
anreOpa ¥ Hayajga MaTeMaTUYECKOT0 aHAJIN3a; TEOMETPHUs», PEKOMEHIOBaHHBIC WU
JTOMYIIEHHBIC JIJI1 HWCMOJb30BaHUS B MpodecCHOHAIBHBIX 00pa3oBaTeIbHBIX
OpraHu3alusIX, PEATU3YIOMMX 00pa3oBaTeIbHYI0 MPOrpaMMy CPEIHETO OOIIero
oOpazoBanus B npenenax ocBoeHuss I[IIICC3 nHa 0a3ze OCHOBHOTrO 0OIIETO
oOpa3zoBaHus.

bubnuoteunsrit GoHA TOMOIHEH SHIUKIONEIUIMHA, CIIPABOYHUKAMH, HAYIHOM,
Hay4YHO-TIOIIYJIIPHOM U APYTrOM JINTEPATYPOUN IO MAaTEMATHUKE.

B mporecce ocBoeHus mporpaMMmbl y4eOHOW TUCIUTUIMHBI «MareMaTuka:
anreOpa ¥ Hayajla MaTEeMaTUYECKOTO aHalIN3a; TeOMETPHUs» OO0YUYarOIIUECs UMEIOT
JOCTYN K JJEKTPOHHBIM y4YEOHBIM MaTepuajgaM I10 MaTeMaTHKe, MUMEIOIIUMCS B
CBOOOJHOM JOCTyIle B ceT MHTepHeT (SJAEKTPOHHBIM KHUTaM, MPAKTHKyMaM,
tectam, matepuaiam EI'D u ap.).

4. PEKOMEHAYEMAMSA JIMTEPATYPA

Jnst o0yyaromuxcs

1. Anumos lll.A. u Op. Maremartuka: anreOpa U HayaJla MATEMaTHYECKOTO aHAJIK3a,
reomeTpus. Ajrebpa u Hayala MaTeMgTHICCKOro aHanu3a (0a30Bblid U YIiIyOJIeHHbIH
ypoBHH).10—11 ximaccer. — M., 2017.

2. Amanacan JI. C., bymyszoe B. ®@., Kaoomyes C. b. u op. Matemartuka: anredpa u
Hayajia MaremaTtudeckoro aHanm3a. ['eomerpusa. ['eomerpus (0Ga3oBbli U
yrayonennsiit yposam). 10—11 kmaccer. — M., 2017.

3. bawumakos M. M. MatemaTuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHAIN3a,
reOMETpUs: Y4YE€OHUK i1 CTYJEHTOB MNPOPECCHOHANBHBIX 00pa30BaTEIbHBIX
opraHuzanuii, oceanBaromux npodeccuu u cnenuanbuoctu CI10. — M.,2017

4. bawmakose M. . Matemartuka: anredpa U Hadajla MaTeMaTHYECKOTO aHaJu3a,
reometrpus: COOpHUK 3a7ady NpOQPUIbHONW HaMpaBiIECHHOCTH: y4ebd. mocoOue is
CTYJICHTOB MpPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3alMM, OCBAMBAIOLIUX
npodeccun u cnenuanbaoctu CI1IO0. — M., 2017.

5. bawmakos M. M. MatemaTtuka: anredpa ¥ Hadajla MAaTEMaTHYECKOTO aHaIn3a,
reoMeTpus: 3aJadyHuK: yued. TocoOue JUisi CTYJACHTOB MPOQeCCHOHATBHBIX
oOpa3oBaTenbHbIX OpraHu3allnii, ocBanBaromux npodeccuu u crenuansHocTu CIIO.
— M., 2017.

6. bawumarxos M.H. Matematuka (6a30BsbIif ypoBeHs). 10 kimacc. — M., 2018.
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7. bawmarxos M.H. Marematuka (6a30BbIii ypoBeHb). 11 kimacc. — M., 2018.

8. bawmakos M.U. Anrebpa m Hayama aHanm3a, reomerpus. 10 xmacc. — M.,
2019.

9. bawmaros M.HM. Marematuka (6a30Bbiii ypoBenb). 10 kmacc. COOpHUK 3amay:
y4e0. mocobue. — M., 2014.

10. hawmaxos M.H. Marematuka (6a30Bbiii ypoBeHb). 11 kmacc. COOpHHK 3aa4:
y4e0. mocodue. — M., 2019.

11. I'vces B.A., I'pucopves C.I'., Heoneuna C.B. Maremartuka s npodeccuil u
CHEIHMATEHOCTEH COIMAIbHO-3KOHOMHUYECKOTO MPOo(uiIsi: y4eOHUK ISl CTYJICHTOB
npoheCCHOHATBHBIX 00pa30BaTeNbHBIX OpraHU3aIluii, OCBaMBAIOIINUX MPOodeccuu u
cnenuainsHoctu CI10. — M., 2019.

12. Konsieun FO.M., Tkauesa M.B, ®@eodeposa H.E. u op. Maremartuka: ainredpa u
Havaja MaTeMaTHYeCKOTO aHanmm3a. AnreOpa W Hadajga MaTeMaTHYECKOTO aHalln3a
(6a30BbIM U yrayOneHHbld ypoBHM). 10 kmacc / mon pea. A.b. XKwmwkuenko. — M.,
2019.

13. Konseun FO.M., Trauesa M.B., @edeposa H.E. u op. Maremartuka: anredpa u
Hayajla MaTeMaTHYeCKOoro aHaimmsza. AnreOpa M Hadajga MaTeMaTUYECKOTO aHalln3a

(6a30BbIM U yrayOneHHbld ypoBHM). 11 kmacc / mon pea. A.b. XKwmwxkuenko. — M.,
2019.

st npenogaBareJiei

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: deaep. 3akoH oT 29.12. 2012 No
273-D3 (B A€HCTB. pex.)

2. [Ipuka3z MunucrepctBa odpa3zoBanus U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUU (PellepalibHOTO TOCYJapCTBEHHOIO 00pa30oBaTEeNIbHOTO CTaHIapTa
cpeaHero (IOJTHOTo) o0IIero o0pa3oBaHusD».

3. [Ipuka3z MunuctepctBa oOpazoBanust u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuid B IIpuka3 MunucrtepctBa oOpa3zoBanusi U Hayku Poccuiickoi
Oeneparun ot 17.05.2012  Ne 413  «*“O0 ytBepxaeHuu (eaepasbHOTO
rocyJapCTBEHHOTO O6pa30BaTeHBHOF%qeﬁg?lgaLﬁg[gtﬁ%a cpenHero (MOJHOTO) OOIIEero
00pa3oBaHUs».

4. Tlpukaz MunucrepctBa oOpa3zoBanus U Hayku P® ot 31 nekabpsa 2015 r. Ne
1578 "O BHeceHMM U3MEHEHM B (heepalibHbIN TOCYJapCTBEHHBIM 00pa30BaTENbHBIN
CTaHAApT CpeIHEro o0uIero o0pa3oBaHus, YTBEPKACHHbIA MpUKa30M MHUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparum ot 17 mast 2012 . Ne 413"

5.Ilucemo JlemapTameHTa TOCYIapCTBEHHOW TOJUTUKA B cdepe MOATOTOBKH
pabouux kanpoB u 1O Munuctepcta oOpazoBanus u Hayku PD ot 17.03.2015 Ne
06-259 «PexomeHaaImu o opraHu3aIuy MoJIy4eHHs CPEeTHEro 00IIero oopa3oBaHus
B MpeJenax OCBOCHHsI 00pa30BaTENIbHBIX MPOrPaMM CpelHEro MpogecCHOHaIbLHOTO
oOpa3zoBaHMsi Ha 0a3e OCHOBHOIO OOIIero oOpa3oBaHUs C YYETOM TpeOOBAHMIA
(denepanbHBIX TOCYTAPCTBEHHBIX OOPa30BATENbHBIX CTAHAAPTOB W IMOTydaeMOn
poeCCUr MU CIICIUATBHOCTH CPETHET0 TTPOodeCCHOHAIFHOTO 00pa30BaAHUS).

6. [IpumepHasi OCHOBHasi o0Opa3oBaTelbHasi MpPOrpaMMa CpPEAHEro OOUIero
oOpa3oBaHus, OA0OpeHHass pelieHneM (¢eaepaibHOr0  y4eOHO-METOIUYECKOTO
o0beMHEeHUs 110 001eMy 00pa3zoBanuio (TpoTokos oT 28 utoHs 2016 1. Ne 2/16-3).
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7. bawmarxos M.M. MatemaTtuka: KH. JJIisl IperoiaBaTessi: METOI. mocooue. — M.,
2017

8. bawmarxos M.W., L[vicanos L. .M. Metogudeckoe MocoOHe I IMOATOTOBKU K
EI'D. — M., 2017.

HNuTepHer-pecypcesbl

www.fcior.edu.ru (MadopmanmoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIHHBIE
MaTepHuabl).

www.school-collection.edu.ru (Enunas KOJIICKIIAN U (POBBIX
o0pa3zoBaTeIbLHBIX PECYPCOB)

https://academia-moscow.ru/ (3mekTpoHHas OMOIHOTEKa KOJUIEIKA)

YuebrHoe uzdoanue
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