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1. MOSICHUTEJIbHA A 3AITUCKA.

IIporpamma oG1eo6paszoBaTenbHOU yueGHOM auctunHa «MaTeMaThkay
npeJHa3HaueHa UL M3YYCHHA ~ MATeMAaTHKH B npodecCHOHATBHBIX
o0pa3oBaTenbHbIX  OpraHM3allkiAx CIIO, peanusyrommx obpa3oBaTenbHYIO
mporpamMMy CpefHero o0IIero oOpa3oBaHWs B Ipejenax OCBOEHMsI OCHOBHOM
npodeccuoHanbHON 06pasoBaTeNnbHOH NPOrpaMMBI CITO (OITOIT CIIO) Ha 6a3se
OCHOBHOro obmero o0pa3oBaHusd MpHU IOArOTOBKE KBaTH(ULIAPOBAHHBIX
CIIEL[MAIUCTOB CPEIHETO 3BEHA.

IMporpamma pa3paboTaHa Ha OCHOBE tpeGosannit I'OC cpenHero ob1ero
00pa3oBaHus, 10 CHELHANbHOCTH 38.02.01 DxoHOMHMKA ¥ OyXraaTepckui y4deT

(mo oTpacisiM) COLHAIBHO-IKOHOMHYECKOro npounsi, NpPeabsBIAEMBIX K
CTIPYKTYpe, COJACPXaHHIO M pe3yibTaTaM OCBOCHHUS y4eOHOM IHCLIMIUIMHEI
«MareMaTHKay, B COOTBETCTBUH C PEKOMEH/IALMAMH 110 OpraHU3alliH MOJIy deHHA
cpenHero obuero o6pasoBaHMs B Ipe/ienax OCBOCHHA oOpa3oBaTeIbHbIX
[IPOTPaMM CPEHEro MPO(eCCHOHATBHOIO obpasoBaHuss Ha 0a3e OCHOBHOIO
obmero 06pa3oBaHus ¢ y4eToM TpeGoBaHWH denepaibHBIX TOCYAapCTBEHHBIX
oOpa3oBaTebHbIX CTaHAApTOB M [I0Ty4aeMOH CIHEIHAIbHOCTH ~ CpeJHEro
npodeccHoRansHOro o6pasoBaus (MHCHMO JlemapTaMeHTa rOCyJapCTBEHHOH
TTOMMTUKA B cepe MOArOTOBKM pabovmx KaJpoB U JIIIO MunoGpHayku Poccun
or 17.03.2015 Ne 06-259), ¢ yueroMm [IpuMepHOH OCHOBHOH 0Opa3oBaTeIbHOM
[IporpamMmmbl  cpeaHero  obuiero oGpasoBanus, On0OpeHHON  pelleHUeM
GbenepatbHOro yuebHO-MeTOIUYECKOro 0bbeauHeHUs 1Mo obiieMy 00pa3oBaHHUIO
(mpotokos oT 28 urons 2016 r. Ne 2/16-3).

Coziepkanne mporpaMmbl «MaremaTukay HaNpaBIeHO Ha JOCTUXKEHHE
CIIEAYIOLLUX LeJIei:

« obecreyenue CGHOPMHPOBAHHOCTH MpPEICTAaBICHHH O COLMAIBHBIX,

KyJbTYPHBIX © HCTOPUYECKHMX (aKTopax CTaHOB/ICHHI MaTeMATHKIH,

« obecrieueHre CHOPMUPOBAHHOCTH JIOTHYECKOrO, ANTOPUTMHYECKOro M

MaTEMaTH4eCKOr0 MBIIIITIEHHS;

e obecrievyenre CHOPMUPOBAHHOCTH yMEHHH TNPUMEHSATE [OIydCHHBIC

3HAHUA [IPH PELIEHUH Pa3IMYHBIX 33121,

» obOecredyeHre CHOPMHUPOBAHHOCTH npeicTaBlIeHUd O MaTeMaTHKe Kak

yacTH OOILEYeNOBEeYECKOi KyJbTYpbl, YHHBEPCAIBHOM s3bIKE HAyKH,

[O3BOJISFOIIIEM OMMCHIBATE M W3y4aTh peallbHble NPOIIECCHI U ABJICHUA.

B nporpaMMy BKJIIOYEHO COZEpiKaHHe, HANPaBICHHOE Ha ¢bopMHpOBaHHe Y
CTY/JIEHTOB KOMIIETEHIIUH, HEOOXOMUMBIX I Ka4eCTBEHHOIO OCBOCHHA OI1O0I1
CITO Ha 6aze oCHOBHOro 061IEro oOpa3oBaHUs C MONYYEHHEM CPEIHETO obuiero
06pa30BaHMsi; IPOrPaMMbl OATOTOBKH CTIELHATHCTOR CPETHETO 3gena (ITT1ICC3):

OK 1. Beibupare crnocobbl  pemeHds — 3ajad npogeccHoHaNbHOMU
NeSTeIbHOCTH, MPUMEHUTEIBHO K Pa3IMuHbIM KOHTEKCTaM

OK 2. OcyuecTBIsTh IOWCK, aHalu3 ¥ HHTEPHPETAlHIO “H(pOpPMALIKH,
HeoBXOIMMOiH /ISl BHIIIOJHEHHS 3a1a4 IPOpeCCHOHANBHOH AeATEIPHOCTH

OK 3. [TnaHupoBaTh U peajn30BbIBATH cobCTBeHHOE TPO(eCcCHOHATBHOE H
JIMYHOCTHOE Pa3BUTHE




OK 4. Pa6otatb B  KomiektmBe M KomaHze,  3(QdexTHBHO
B3aMMOJIENCTBOBATH C KOJUIEraMH, PyKOBOJCTBOM, KITHEHTAMH .

OK 5. OcymmecTBiATh YCTHYI0O H IHCbMEHHYIO KOMMYHHKALMIO Ha
rocyaapctBeHHoM si3bike Poccuiickorn ®enepelud € yueTOM 0cO0EeHHOCTEN
COLIMANILHOIO U KYJIBTYpPHOTO KOHTEKCTa

OK o. [TposABIATH rpaaaHCKO-NIaTPHOTHYECKYIO MO3ULUIO,
JIEMOHCTPHPOBaTh ~ OCO3HAaHHOE  TMOBEJIeHHe Ha  OCHOBE  TPAAMIMOHHLIX
obIIeueOBeYeCKMX 1IEHHOCTEHW, MPHUMEHATh CTaHAapThl aHTHKOPPYMIHOHHOTO
MOBEAEHUS;

OK 7. CopneicTBOBaTh COXpaHEHHIO OKpYXKaroLIeH Cpelsl,
pecypcocbepexeriio, 3hekTHBHO 1eHCTBOBATH B Ype3BhIYAHHBIX CUTYalUsIX

OK 9. Ucnonb3oBarh HHGOPMALHOHHbIE TEXHOTOI'MH B npoecCHOHaNBHOM
NesSTeTbHOCTH.

OK 10. TTonb3oBathess  MpOGhECCHOHAIBHON JIOKyMeHTalMe  Ha
rocyJapCTBEHHOM U MHOCTPAHHOM S3bIKaX.

OK 11. Ucnons30BaTh 3HaHMs MO (GUHAHCOBOM rPaMOTHOCTH, [JIaHHPOBATH
NpeANpUHUMATENBCKYIO e TEIBHOCTD B npodeccHoHaTBHOM chepe.

[Tporpamma  y4eOHOM  JMCHMIUTHHbI «MareMaTukKa»  peajiusyer
06pa30BaTeNbHy0 IpOrpaMMy CpeIHEro obumero oOpa3oBaHus B IpeAenax
ocoenus OITOIT CITO nHa 6a3e OCHOBHOTO obmiero o0Opa3oBaHUs, YTOYHSET
cofepkanue ydeGHOro MaTepuaia, MOCIEI0BaTeNIbHOCTE  €ro U3yUYECHHS,
pacrpejie/ieHue y4eOHBIX 4acoB, YIHTLIBas crienuHUKy IPOrpaMM TOArOTOBKH
CHIELMAIMCTOB CPEIHEro 3BeHa, OCBAMBAaEMOH CIIEHaIbHOCTH.

CornacHo yueGHOMY IIaHy OOy4aroIlIMECs BBIMOIHAKOT UHIMBUTYallbHBIHA
MPOEKT.

[IporpaMMa MOXET HCMOIB30BATECA  JPYrHMMH npoQeccuoHaTbHBIMU
06pa3oBaTe/bHBIMA  OpraHM3alMAMH, — PCATH3yIOUIUMH 06pa3zoBaTeyibHYI0
IpOrpaMMy CpeIHero OOIIero o6pazoBaHHs B IIpefiesiax OCBOECHHs OCHOBHOM
OITOTT CITO Ha 6a3e ocHosHOro obmero o6pasosanus (ITICC3).

[TporpamMmMa NpeanoyaraeT ob6ydyeHHe UHBAIKWJOB U JIMII C OB3: mna nul ¢
HapyLIEHMSMH 3pEHHA; Ul JIHIL C HApyLICHAAMH OTIOPHO- IBHIATEILHOTO
arnapara; JUis JIUL C HEpBHO-TICHXWYECKAMH HApY ICHUAMH.

2. OBIIAS XAPAKTEPUCTHKA YYEBHOM JUCHHUILINHBI
«MATEMATHUKAN».

Matematuka  siBisercs  (QyHIaMEHTaIbHOH 0611e06pa3oBaTe/IbHOM
JMCLHMIUIMHON CO  CIOXKHMBIIMMCH YCTOHYMBBIM colepKaHueM M OOLIMMH
TpeGOBaHUAMH K MOJArOTOBKE 00y4aroLIHXCH.

[Ipy  OCBOEHHH cremmanpHocteii  CIIO  conManbHO-3KOHOMHYECKOTO
npodus MPoheCCHOHANTBHOTO 00pa30BAHUsA MATCMATHKA u3ytaeTcs yrirybneHHo,
KkaK npoduibHas yueGHas JUCUHUILIMHA, YIUTRIBAOMIAd crielM(puKy 0CBauBaeMOH
CrIeIMaIbHOCTH.

JTO BHIPAKAETCH B COJEPIKAHUU 00y UCHHS, KOTHICCTBE 9acob, BBIJIESIEMBIX
Ha HU3Yy4Y€HHE OTAENBHBIX TEM HpOI‘paMMbI, FHYGHHC HUX OCBOCHHA CTy,EleHTaMPI,

oBbeMe ¥ XapaKTepe MPaKTHYECKUX 3aHATHH.



OGIiMe Ted U3yYeHnst MaTeMaTHKH TPaIHLMOHHO PEANTU3YIOTCA B YEThIPEX
HalpaBJIEHUAX:

1) obuiee npejcTaBieHne 00 uaesx U METONAX MaTeMaTHKH;

2) HHTeJIeKTyallbHOE Pa3BUTHE;

3) oBnajieHHe HeOOXOAUMMBIMA KOHKPETHBIMH 3HAHUAMHU H yMEHWAMU,

4) BocnMTaTeNILHOE BO3/IEUCTBHE.

[Ipodunuzanus Iejied MaTeMaTH4eckoro 06pa30BaHUsl OTpaKaeTCcs Ha
BEIGOpE TIPUOPUTETOB B OPraHU3aluy y4eOHOH NeATeNbHOCTH obyyaromuxcs. Jlis
COLMATLHO-9KOHOMHYECKOro Mpoduns mpohecCHOHAIBHOTO 06pa3zoBaHusi BHIOOD
meneil cMemaeTrcsi B ParMarM¥yeckoM HaNpaBleHWH, MPeyCcMaTpUBaIOIEM
YCHIEHHE M paclIMpeHHe IpPHUKIaJHOro XapaKrepa H3yHCHHA MaTeMaTUKH,
MPEeMMYIIECTBEHHOW OpPHUCHTALMH Ha AJIITOPUTMHYECKHH CTHIIb 103HaBaTeIbHOM
JIEATEIIBHOCTH.

U3yueHHe MaTeMaTHKH Kak MPOGUIIBHOH 061e06paszopaTeIbHON y4eOHOH
JTMCUMIUIAHBI,  yYMTHIBAlOIIEH  CrieLQHKy OCBaMBaeMOW  CTyJ€HTaMH
cnenuansHocty CITO, obecrieyrBaeTCA:

* BLIGOPOM Pa3MYHbIX NOIXO/IOB K BBEICHHIO OCHOBHBIX MIOHSTHH;

* (OpPMHMpOBAHMEM CHMCTEMBI y4COHBIX 3ajaHui, obecrieurBarOIInX
3¢ (heKTUBHOE OCYIIECTBIEHHE BbIOPaHHBIX IEEBbIX YCTAHOBOK;

« oforameHdeM crekTpa cTuaedl yueOHOM JCATENBHOCTH 33 CHET
COIJIACOBAHUA C BEAYLUIUMU JEATEIBHOCTHBIMH XapaKTCPUCTUKaMU BbIOpaHHOH
CITELIHAJILHOCTH.

IMpoduibHas COCTaBIAIOIIAs OTpaKaeTcs B TpeGOBaHUAX K IMOATOTOBKE
00yyaroluxcs B YaCTH:

e oOLIeli cHCTEMBI 3HAHHWM: CoOIepiKaTe/bHble IPHUMEPbI HCIONb30BaHHA
MaTeMAaTHYEeCKUX Mel ¥ METO0B B MpodeCCHOHABHOM NeATeIbHOCTH;

* YMEHHii: pa3ziv4yue B YPOBHE TpeGOBaHUM K CIIOKHOCTH NPUMEHAEMbIX
aJITOPUTMOB;

* MPaKTUYECKOro HCIONb30BaHHA npHoOpeTeHHBIX 3HAHUA M YMEHUM:
WHIMBHIYaNbHOr0 y4eOHOro ombiTa B MOCTPOCHHH MATEMATHHCCKHX MO/ICIICH,
BBINIOJIHEHUM MCCIIeI0BATEIbCKUX IIPOEKTOB.

Takum obpazoMm, peanusalds COIEPKAHUA y4eGHOW  IUCLMIUIMHBI
OpHMEHTHpPYET Ha TPHOPUTETHYIO POJIb MPOLECCyTbHBIX XapaKTEPHCTUK y4eOHOH
paBoThl, 3aBUCAIIMX OT MPOQHUIS npodeccHOHaTBHOro 00pa3oBaHusl, MOITYdCHHS
OMEBITA MCIIOJB30BAHUS MATEMAaTHKH B COJACPKATE/bHBIX H npodeccroHalbHO
3HAUMMBIX  CHTyalMsix [0  CpaBHEHHIO  C ¢bopmapHO-ypOBHEBBIMU
pe3yJIbTATUBHBIMA XapaKTepUCTHKaMH o0y4eHusl.

CopcpxaHue y4eOHOH JMCUHUINIHHEI pa3pab0TaHO B COOTBETCTBHH C
OCHOBHBIMH COJIep)KaTeIbHBIMU JTMHUAMH 00y4yeHus: MaTeMaTHKE:

« anreGpauyeckasl JIMHMsA, BKIIOYAIOLIAas CHCTEMATH3AIMIO CBEJIeHUH O
ypciax; M3ydeHHe HOBBIX M 000OmeHHE paHee H3yHCHHBIX ornepanui
(BO3Be/IcHHE B CTENEHb, M3BICYCHHUE KOPHA, norapu¢MupoBaHue, CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI€HC H obpaTHble K HUM); H3y4eHHe HOBBIX BUIOB
YKMC/IOBBIX BBIpaKEHHH H (OpMyJ; COBEPLICHCTBOBAHHC NpPaKTHYECKHX
HaBBIKOB H BBIYMCIUTEIBHON KYJIBTYPBHI, paclMpeHue )%}
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COBEPLUECHCTBOBaHME anrebpanyecKoro anmapara, chopMHpOBaHHOTO B
OCHOBHOM IlIKOJie, MU €ro INPHUMEHEHHE K DPCIUICHHIO MAaTeMaTHYeCKHX H
NPUKIIAIHBIX 3a/1a4;

* TeOpPeTHKO-(QYHKUMOHANbHAS JIMHKA, BKIIOYAlOlas CHCTCMATH3ALWMIo |
paciiMpeHde CBeJIeHMH O (YHKIMAX, COBEPLICHCTBOBAHHE rpapuueCcKux
yMeHMii; 3HAKOMCTBO C OCHOBHBIMA HM/IeAMH H METO/AMH MaTeMaTHIECKOTO
aHATM3a B 00BEMe, MO3BOJISIONIEM HCCIEN0BATh dIEMEHTapHble QyHKIMU U
pelaTh NPOCTEHLIME T€OMETPUIECKHE, PU3HIECKHE U APYTHe NPUKIIafHBIC
3a/1a4M;

* JMHHA ypaBHEHWH ¥ HEPaBEHCTB, OCHOBaHHas Ha TOCTPOCHHM H
MCCIEJOBAaHMM  MaTeMaTMYeCKHX  MOJeNed, — Tepecekaromasics ¢
anreGpauueckoil ¥ TeOPETHKO-QYHKUMOHATBHOH JHHUSAMH H BKIIOYAOLIAN
pa3BuUTHE U COBEPILIEHCTBOBAHHE TEXHUKH anreOpandecKux
npeoOpa3oBaHMi Ui PELIECHHUA ypaBHEHHH, HEPAaBCHCTB M CHUCTEM;
(opMupoBaHHe CIHOCOOHOCTH CTPOMTH W HMCCICN0BATH npocTenime
MaTeMaTHyecKHe MOJEIM I[Ipy pPCLICHWHA MPHKIagHLIX 38734, 33jad u3
CMEJKHBIX Y CITelIMalIbHbIX JUCIMUIUIAH,

* TeoMeTpWueckas JMHMs, BKIIOYAlOllas HArJAAHbIE MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (uUrypax ¥ HM3y4eHHE HX CBOMCTB, (HOpMHpOBaHHE H
pasBUTHE  NPOCTPAHCTBEHHOIO BOOOpakeHHs, ~pa3BUTHE  COCOOOB
reOMeTpPHYECKHX W3MEPEHHH, KOOPJAMHATHOIO W BEKTOPHOIO METOLOB JUIA
pelleHtst MaTeMaTHYECKUX ¥ NPUKJIAIHBIX 3a]1a';

« cTOXacTHYecKas JWHKS, OCHOBaHHAs HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH,
[peACTaBIeHMH O  BEPOATHOCTHO-CTATHCTHYECKHX  3aKOHOMEPHOCTSX
OKpY’KaIOLLEro MHUpa.

B paGoueil mnporpaMme y4eOHbI MaTepuan MPEICTABICH B bopme
Yepelylolerocss  pa3BepThIBaHMs ~ OCHOBHBIX — CONCPIKATENLHBIX TUHUN
(anre6panyeckor, TeopeTHKO-(hyHKUMOHATBHOH, ypaBHEHUH M HEPAaBEHCTB,
reOMEeTpHYECKOM, CTOXaCTHYECKOH), 4YTO IIO3BOJACT ruOKO HCMOJIb30BaTh HX
pacroJioKeHue ¥ B3aWMOCBA3b, COCTABIATH paGoumii KaleHJapHbIH IaH, I0-
pasHOMy 4epemys yd4eOHbIE TeMbI (rnaBpl ydeGHUKa), TiyOMHY M3y4CHHS
Marepuala, ypoBeHb IOITOTOBKH CTYAE€HTOB I10 MPEIAMETY.

H3zyuenue ob1e0bpazoBaTeIbHOU y4eOHON JIMCLHIIITHHBI «MareMaTHKa»
3aBeplIaeTcs MOJABEACHHEM HTOrOB B GopMe SK3aMeHa B paMKax MPOMEIKY TOUHOM
aTTecTalliM CTYAEHTOB B [pOIECCe OCBOCHUA ocuoro#t OINIOIT CIIO c¢
MOTy4eHHeM CpeIHero ob1ero 00pa3oBaHHs (ITTICC3).

3. MECTO YYEBHOM AUCIUIJIMHBI B YYHEBHOM IMJIAHE.

VyeGHas AUCHUIUIMHA «MareMaTuka» sBJISCTCA y4eGHBIM TPEAMETOM
obs3aTeNbHONM mpeaMeTHo# obnacTh «MaTemaTHka M uadopmatukay PIOC
cpeauero odwero o6paz0RaHN.

B npodeccrHoHanbHBIX 00pa3oBaTE/bHBIX OpraHH3alMAX, peanu3yIomux
06pa3oBaTeNbHy0 [POrpaMMy CpeJHero obmiero obpa3oBaHUsi B TpeAeiax
ocsoernst OIIOIT CIIO Ha 6ase OCHOBHOTO OOLIEro obpasoBanus, ydeOHas



ucHuuIMHa «MaTemaTtika» u3ydaercs B 0611€00pa30BATENBHOM IIMKIIE y4eOHOro
nmana OITOIT CITO Ha 6Ga3e OCHOBHOro obIero oopa3oBaHHs C TOILYyHCHHEM
cpeiHero obuero obpazoBaHus (TIIICC3).

B y4eOHbIX Mm1aHax [IIICC3 yuyebHas AMCLMIINHA «MareMaTuKa» BXOIHUT B
cocTaB 061X 00meo6pa3oBaTebHbIX y4eOHBIX AMCLUMILIMH, dopMHUpyEMBIX M3
06s3aTeNbHBIX MPEIMETHBIX 001acTen ®I'OC cpenHero obuero oOpa3zoBaHus, Ui
cnemranpHocTeii CIIO  COOTBETCTBYIOIIETO  IPOQHIIS Npo()eCCHOHATBHOTO
oOpa3oBaHus.

4. PE3YJBTATbI OCBOEHMSI YYEBHOU JHCHMIIMHBL

OcBoeHde  cojepxkaHus  yd4eOHOW — JMCLMIIIHHEI «MaTteMaThKa»
obecrieunBaeT JOCTUKEHHUE CTYACHTaMH CIIeIyIOILUX pe3y/ibmamaos.

* TUYHOCMHBIX:

—— c()OPMHUPOBAHHOCTH MpeICTaBICHHHA O MaTeMaTHKe KaK yHUBEpCaAIbHOM
s3bIKe HAYKH, CPeICTBE MOJEIUPOBAHUA SIBJIGHHH U TPOLIECCOB, HIIEAX U METOMaX
MaTeMaTHKH;

——  [JOHMMaHME 3HAYUMOCTH MATEMaTHKH /Il HAy4YHO-TEXHHYECKOTO
mporpecca, C(OPMHPOBAHHOCTb OTHOLICHWA K MAaTCMAaTHKE Kak K 4acTu
obIeyenoBeyecko KyInbTypsl 4Yepe3 3HaKOMCTBO C UCTOpUEH pa3sBUTHA
MaTeMaTHKH, SBOJIIOLMEN MaTEMaTHIECKUX UJICH;

—— pa3BUTHe JIOTHYECKOTO MBILLICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHA,
ATOPUTMHYECKOM Ky/IbTYpbl, KPUTHIHOCTH MBIIIICHHA Ha ypoBHE, He0OXOTUMOM
115 6y ayiei mpod)ecCHOHANBHOM AeATEIbHOCTH, LA IPOAOILKCHHIA oOpa3zoBaHuA
1 camoobpa3oBaHuUs;

—— OBJIaJIeHHe MaTeMAaTHYeCKMMHU 3HaHUAMH U yMEHHAMH, HeoOX0IMMBIMHU
B [IOBCEIHEBHOW JKW3HM, ISl OCBOGHHS CMEXHBIX eCTeCTBEHHO-HAydHBIX
JQHCUMIUVIAH M JUCUMIUIMH  TPO(GECCHOHANBHOrO Lk, AT MOoJTy9eHHA
o6pazoBaHusi B 06nactsix, HeE Tpebyromux yriay6ieHHOH MaTeMaTUYeCKOM
MMOATrOTOBKH,

——  [OTOBHOCTP M CIOCOOHOCTH K 0Opa3oBaHuio, B TOM HHCIC
caM000pa3oBaHMI0, Ha MPOTHKECHUH BCell JKHM3HM, CO3HATe]IbHOE OTHOLICHHUE K
HenpepbIBHOMY 00pa3soBaHHIO KakK yCIIOBHIO yCIeUIHOM npoeCCHOHAIBHON H
001IEeCTBEHHOM AeATENbHOCTH;

—— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHON TBOPYECKOH H
OTBETCTBEHHOM JIEATEIBHOCTH;

— — [OTOBHOCTB K KOJLTEKTHBHOM paboTe, COTpY/IHUYECTBY CO CBEpCTHHKAMH
B 00pa3oBaTelbHOM, 06IIIECTBEHHO  TIOJIE3HOM, yqeﬁﬂo-uccnenosa'renbcmﬁ,
MPOEKTHOM U JPYTUX BUJAX NEATCIPHOCTH;

— orHOmeHHe K MpopecCHOHANBHOW eATeNBHOCTH Kak BO3MOYKHOCTH
y4acTMss B PELICHMH  JIHYHBIX, 06IIeCTBEHHBIX,  T'OCYAapCTBEHHBIX,
06 1LIeHAIMOHATIBHBIX POOIIEM;

* MemanpeoMemHblix:

— yMeHHe CaMOCTOATEJIbHO ONpeleNiTh Le/H JIeATEIIBHOCTH H COCTAaBJIATE
[IaHBl JIESTENbHOCTH; CaMOCTOSTENIBbHO OCYINECTBIATE, KOHTPOJIMpOBATh |
KOpPPEKTHPOBaTh JEATENBHOCTD; HCIOJIB30BATE BCE BO3MOXKHBIE peECypChl AJIA

8



JOCTH)KEHHS IIOCTaBJIeHHBIX LeNed ¥ peanns3allid  IUIaHOB JeITelIbHOCTH;
BBIGUPATEH YCIELIHble CTPATErMy B Pa3IMYHbIX CHTYaIHAX;

—— yMeHHe MPOIYKTUBHO OOIIATHCA H B3aMMO/IEHCTBOBaTh B MPOIECCE
COBMECTHOM  NeSTeNbHOCTH, YyYMThIBaTh MO3MLUMM  JPYrMX  y4aCTHMKOB
JeATeNBHOCTH, 3Q(HEKTUBHO Pa3pelaTh KOHQIMKTbI

—— pjajieHHe HaBbIKaMH [O3HABaTE/IbHOH, yueBHO-UCCIIeI0BATENBCKOM ¢
MPOEKTHOM JesATEeNbHOCTH, HABBIKAMHU pa3pelICHHA npobiieM; CIOCOGHOCTE U
FOTOBHOCTE K CAMOCTOSTENHLHOMY MOMCKY METO/IOB PELleHUs MPAKTHYECKUX 3a/1ad,
TpYMEHEHHIO Pa3TMYHBIX METOJIOB MO3HAHNA,

—— TOTOBHOCT H CIIOCOGHOCTH K CAMOCTOSITEIBHOHM HHQOPMAIMOHHO-
[103HABATEIBHOM NeATENbHOCTH, BKIIOYas YMEHHE OPUEHTHPOBATBCA B PA3/IMIHBIX
MCTOYHMKAX HMHGOpMalMK, KPUTHYECKH OLCHUBATL H HHTEPIPETHPOBATH
MHGOPMALIHIO, TIOITy4aeMy 0 U3 Pa3IH4HbIX HCTOYHHKOB,

—— pBjajieHHe S3bIKOBBIMHM CPEICTBAMH: YMEHME SCHO, JOTMYHO H TOYHO
W371araTh CBOIO TOUKY 3PEHMS, HCIIONb30BATh aIeKBATHBIC A3BIKOBBIC CPE/ICTEY,

—— prajeHHe HABHIKAMH TO3HABATENIBHOW DPEGIEKCHH KaK OCO3HAHMA
coBepliaeMblX JEUCTBUH M MBICTHTE/IbHBIX NpoIeccOoB, HX pe3ylbTaTOB H
OCHOBAHMA, 'PAHMII CBOETO 3HAHWA M HE3HAHMWs, HOBBIX TMO3HABATEIBHBIX 3a1a4 U
CpEICTB AJIs UX JOCTHIKCHHUS;

—  LeJeycTpeMJIeHHOCTh B  TIOMCKaX W NPUHATHH peLLEeHHH,
co00pa3uTeNbHOCTh U MHTYHULHsA, Pa3BUTOCTD NPOCTPAHCTBEHHBIX TpeCTaBIEHUH;
crocOBHOCTH BOCIIPUHMMATD KPacoTy ¥ rapMOHHIO MHDA,

* npeOMemHbiX:

— cOpPMHPOBAHHOCTD MPEJICTABICHUH O MATEMATHKE KaK 4acTH MHPOBOH
KyJAbTypsl M MECTE MaTeMaTHKH B COBpEMEHHOH LMBHITM3AIMK, crocobax
OTMCAHWs SABJICHUM pealbHOT0 MHpa Ha MaTeMaTHIECKOM A3BIKE;

— c(OpPMUPOBAHHOCTH MPEICTABICHAH O MaTeMaTHYECKUX MOHATHUAX Kak
BasKHEHMIIMX MATeMATHYECKHX MOJENSX, [O3BOJSIOIMX ONUCHIBATE M HM3yHaTh
pa3Hble MPOLECCH M ABICHHA; MOHUMaHHE BO3MOKHOCTH aKCHOMAaTH4YECKOI0
[IOCTPOEHHS MATEMaTUYECKUX TEOPHH;

—— BlIaleHUe METOAAMH JIOKa3aTelIbCTB M aITOPUTMOB pELUCHHA, yMEHAC HX
IIPUMEHHATD, IIPOBOJI[KTB JoKa3aTeJLHEIe paccyxc,uennﬂ R xX0Je pemecHHA 3a1a4,

—— BlajeHMe CTaHJAapTHBIMH TPHEMaM{d peIIeHHs palHOHATLHBIX M
MppaLMOHANIBHBIX, IOKa3aTeNIbHbIX, CTENCHHbIX, TPUTOHOMETPUYECKUX ypaBHEHUH
M HEPaBEHCTB, MX CHCTEM; UCIIOIb30BaHUE rOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B
TOM YHUCIe JUIsi MOKCKA MyTH pelleHUs W HILTFOCTPAlMH peIICHHA ypaBHEHUH H
HEpPaBEHCTB;

—  ¢(hOopMUPOBAHHOCTh mpeicTaBleHnd 00  OCHOBHBIX — MOHATHSAX
MATEMATHYECKOrO aHAIM3a ¥ UX CBOMCTBAX, BIIaJ€HHE YMEHUEM XapaKTepU3OBaTh
moBefeHUe (yHKUMHA, HCIONB30BaHHE MOTydCHHBIX 3HAHWWA IS OINHCaHHUA H
aHaJIM3a pealbHbIX 3aBUCHMOCTEH;

—— BjajieHHe OCHOBHBIMH TOHATHSMH O TUIOCKHX H NPOCTPAHCTBEHHBIX
reoMeTpu4ecKux GuUrypax, uX OCHOBHBIX cBoiicTBax; copMUPOBAHHOCTE yMEHHUSA
pacro3HaBaTh F€OMETPUYECKUE Qurypsl Ha dYepTexax, MOJeNSIX U B pealbHOM



MHUpe; NTpUMEHEHHEe M3y4YCHHBIX CBOHCTB T€OMETpUYECKHMX (QHUryp H hopMya Ans
peUICHHA reoMeTpudecKHx 3ajaa4d H 3ada4d C IlpaI(TH‘IECKHM Conepmaﬂnem;

—  chopMHPOBaHHOCTD mpejCTaBieHMH O Tpoueccax M ABICHUIX,
MMEIOIMX BepPOSTHOCTHBIM XapakTep, CTaTHCTHHECKAX 3aKOHOMEPHOCTAX B
pealbHOM MHUpE, OCHOBHBIX TIOHATHAX 3JIeMeHTapHON TEOpHUH BEPOSITHOCTEM;
yMeHHMii HAaxXOAUTh M OLEHMBATh BEPOSTHOCTH HACTYTUIEHHS COOBITHH B
MPOCTEHAIIMX MPAKTUYECKUX CUTyaluAX H OCHOBHbIE XapaKTePUCTUKH CITy4aHHBIX
BEJIUYMH;

—— BrajJeHWe HaBbIKaMH HCIIOJIb30BaHHUs ~ [OTOBBIX KOMITBIOTEPHBIX
IporpaMm MpH pellieHrH 3a1a4d.

5. COAEP/KAHHUE YYEBHOM JUCHUILIUHBIL.

BeeneHue
MaTeMaTHKa B HaykKe, TeXHHKe, 3KOHOMHKE, uH(OpPMALMOHHBIX
TeXHOJOTHAX W NPAKTHYeCKOH /AeATeJbHOCTH. Ilen W 3aJa4d H3y4eHHsH
MATEMATHKH [IPH OCBOEHHH CIIelHaIbHOCTEeH C11o.

5.1. AJITEBPA
Pazeumue noHAMUA O Hucae

Ileable #  pauHOHAJbHbIE  HHCJIA. JlelicTBHTE/IbHBIE  YHCJA.
IMpubnucennble 8bI4UCTEHUA. Komnaexcuoie uucna.

Kopru, cmenenu u nozapugmol

Kopuu u crenedy. Kopau HATYPAJIbHOH CTENeHH H3 YHC/IAa H HX CBOMCTBA.
CTeneHH € PAUMOHAIBLHBIMH TOKA3aTeNsIMH, MX cpoiictea. CreneHn ¢
nelicTBHTeIbHbIMH TokasaTensivu. Ceollcmea cmenenu ¢ delicmeumeibHbIM
noKa3amesiem.

Jlorapudm. Jorapugm uncia. OcHoBHOE naorapu(pMHYECKOe TOAKIECTBO.
JlecATHYHbIE H  HaTypajbHbIE norapudmsbl.  IIpaBuia JedCTBHH €
norapudmamu. [lepexoa K HOBOMY OCHOBAHHIO.

IIpeoGpa3oBaHue anre6panyecKux BbIPAaXKEHHH. IIpeoGpazoBaHue
PALMOHA/BLHBIX, HMPPAUHOHAJBHBIX  CTENEHHLIX, nokasaTejbHbIX H
JorapHpmMHUYeCKHX BbIpasKeHHH.

IpakmuuecKkue 3aHAMUA Nel-16

ApudmeTHyecKHe NefcTBHA Haj YHCJIaAMH, HaXO0XKJIeHHEe
npuGAMKEHHBIX 3HAYeHHH BEJHYHH M norpemHocTei BbIYHCJIEHHH
(abCOMOTHOH H OTHOCUTEJILHOMH ), CpaBHEHHE YHCJIOBBIX BbIpa/KeHHH.

Boiunc/ienHe W CpaBHeHHE KOpHeEH. BoinoJiHeHHe pacyeToB €
paaHKajJaMH.

Pelnense HpPpPalHOHAIBHBIX ypaBHenui. Haxoxjaenne 3HAYCHHH
cTemeHell ¢ palHOHAJIbHBIMH TMOKa3aTeIAMH. CpaBHeHHE cTeneHeH.
IIpeoOpa3oBaHus BbIpasKeHHH, cofepalux cTerneHH. Pewienne
nokasaTeJbHbIX ypaBHEHHH.
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Pemienye NpHKJIAJHbIX 324a4.

Haxoxaenne 3nadeHHil jgorapudma no npou3BoJIbHOMY OCHOBAHMIO.
Ilepexoa OT OJHOIO OCHOBAaHHSI K JApyromy. BoiuucieHne H CpaBHEHHE
norapu¢mos. JlorapupMHpoBaHHe H NOTEHIHPOBAHUE BbIpaKeHHH.

I pubanKenHble BLIYHCICHHS] H pelleHHs NPHKIATHBIX 3ajaad.

Pemenue JorapupMHUeCKHX YPaBHEHHH.

52. OCHOBBI TPUT OHOMETPHUHA
OCHOBHBIE TOHATUSA

PanuanHas mepa yrja. Bpamare/ibHO€ JABHKEHHE. CuHyC, KOCHHYC,
TaHreHC H KOTAHINeHc YHca.

OCHOBHBIE TpHTO HOMETPHYECKUE TOXIeCTBa

®opmyanl npuBexeHusi. Dopmysibl CI0KEHHS. ®opMyJibl yIBOEHHS
Dopmy/tbl ROIOGUHHO20 Y2]id.

[Ipeo6pa3oBaHusi IPOCTEHIINX TPHTOHOMETPHYECKHX BBIPQXKEHUH

[IpeobpazoBanHe  CyMMbl ~ TPHIOHOMETPHHECKHX ¢pyHkuud B
npou3BefeHHe H MPOH3BEIeHUS B CyMMYy. Boipasicenue mpuzoHomMempuiecKux
(pyHKUUIL yepe3 manzenc NOI0BUHHO20 apZyMeHma.

TpHroHoMeTpH4YeCcKHe ypaBHEHUA U HEPABEHCTBA

lpocreiiige  TPHrOHOMETpHYeCKHe  YPaBHEHM. Ilpocmeuwue
mpuzoHomMempu4ecKue HepaseHcmea.

OGpaTHble TPHIOHOMETpPHYECKHE ¢yHnkunH. APKCHHYC, APKKOCHHYC,
apKTaHIeHC.

Ipakmuveckue 3anamun Nel 7-30

PaauanHbiii METOA H3MEpeHHs YIJIOB BpalleHHsi H CBA3Db € rpagyCHOM
MepOoH.

OcCHOBHbIe TPHIOHOMETPHYECKHe TOXKAeCTBA, dopmyJibl  CIOKEHHS,
yABOeHHs, Npeobpa3oBaHHe CYMMBI TPHTOHOMETPHYECKHX ¢pyHKUHA B
HPOHTBEJIEHHE, npeoﬁpa3onanne HPOHBBBIIQHHH TpHFDHOMe’TqueCKl‘lX
¢ynxuuii B cymmy. IIpocrefimune TPMrOHOMETpHYECKHEe YypaBHEeHHs H
HepaBeHCTBA.

OGpaTHble TPHIOHOMETpHYECKHE GyHKUHH: apKCHHYC, apKKOCHHYC,
apKTaHI'eHC.

53. ®YHKLIMU, UX CBOUCTBA U TPAOPHKA

®yuxuua. O6aacTe onpeleieHHs H MHOKECTBO 3HaueHHH; rpaduk
¢yHKIHMH, NOCTPOEHHE rpadpuxos (yHKuMH, 3aJaHHBIX pa3MYHbBIMH
criocobamMm.

CroiicTBa GyHKUHH. MOHOTOHHOCTb, YeTHOCTb, HEYEeTHOCTD,
OrpaHU49eHHOCTh, NEPHOAUIHOCTB. IIpoMesKyTKH BO3pacTaHHs H yObIBaHHS,
HauboJiblIee H HaAaMMeHbLIee 3HAYEHHH, TOYUKH IKCTpeMyMma. I'paduueckas
untepnperanus. IIpumepsl PYHKUHOHAILHBIX 3aBHCHMOCTEH B peaJibHbIX
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npoueccax M siBjeHHsX. ApH(METHYECKHE ONEPALHH Hal (yHKUMAMH.
Cnoxuas ynxuus (komnosuiys). [TousTie 0 HENMPEPLIBHOCTH (pyHKIHH.

O6patubie ¢ynkuun. Obaacmo onpedenenus u obracmo 3HAYeHUuu
obpamuoti ¢pyrmcyuu. I'pagpux obpamHot (hyHKYUU.

CrereHHbIe, TOKA3aTelbHbIE, JOrapuHMUICCKUE
¥ TPUTOHOMETPHUYECKUE (yHKIHH.
O6paTHBIe TPUTOHOMETPUUYECKHE byHKIHH

Onpenenennst GpyHKuuii, ux CBOHCTBA H rpa¢pukn IIpeodpazoBaHus
rpacdukos. [TapannensHbiil MEPeHOC, CUMMETPUA OTHOCHUTEBHO OCeH KOOpAWHAT
M CHMMETpHsi OTHOCHTENIFHO Hayaia KOOpIMHAT, CHMMETpHS OTHOCHTEJIbHO
NpAMON y=X, PacTsiKeHHe H C)KaTHE BAOJb ocell KOOpPAHHAT.

Ipaxmuueckue 3anamus Ne31 -35

IpuMepbl 3aBHCHMOCTel Mexk1y lepeMEeHHbIMH B peaIbHbIX npoueccax
U3 CMEeKHBIX AMCHMIIMH. Onpenenenne ¢ynxuuii. IlocTpoenne u UTEHHE
rpadpukos ¢ynxknui. HcenenoBanne ¢ynxunn. CBolcTBa JTMHENHOH,
KBaJPaTUYHOH, KyCOYHO-IMHEHHOH  H npOOHO-THHEHHOH QyHKUHH.
HenpepbiBHbIe H MEPHOJAHYECKHE dynxuun. CpolicTBa H rpaguKH CHHYCAa,
KOCHHYCA, TAHIEHCA H KOTaHreHCa. OGpaTHble QYHKUHH H HX rpagHKH.
O6paTHble ~ TPMIOHOMETPHYECKHE dynkuun.  [IpeodpasoBaHus rpaduka
¢ynxunn. FapMonn1ieckue xonebanus. llpukaaaHbie 3a1a49H.

MMokazaTe bHbIe, JorapupMHYecKHe, TPHIOHOMETPHYIECKHE yPABHEHHH
M HepaeeHcmaa.

5.4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

MocaexopareabHocTH. CrocoObl  3aJaHHs  H CcBOMCTBA YHCJIOBBIX
nocaeaosarenbnocreid.  Ilonamue 0 npedene  hOC1€008amMe/lbHOCHU.
Cyuwecmeoseanue npeoena MOHOMOHHOU 0ZPAHUYEHHOR NOC1e008aMENbHOCMU.
CymmupoBaHHE nocJiel0BaTeIbHOCTEH. beckoHEYHO yObiBaloLas
reoMeTpHYecKas NPorpeccHsi ¥ ee CyMmMa.

[Tpoussoanas. Ilousitue 0 npou3BOAHOH (YHKIHH, ee reoMeTpHYeCKHi
M (u3HUYeCcKHH CMBbICJH. YpaBHeHHE KacaTeqbHOH K rpagHky G(yHKIHH.
Ipou3BOAHbIE CYMMBbI, Pa3HOCTH, npousBenenusi, Yacrhpie. IIponssoanble
OCHOBHBIX JJIEMEHTApHbIX  (QYHKUHH. IlpumeneHHne NpPOU3BOJHOH K
HecJIeI0BaHHI0 PYHKIHH H NOCTPOEHHIO rpadukos. IIpouseooHvie obpamnou
(pyHKYUU U KOMNO3UKUU pynkyuu.

IIpuMepbl HCNOJIL30BAHHSA NpPOH3BOJHOMH /15 HAXO0K/AECHHH HaWJTy4YlIero
peleHHs B NPHKJIAJHBIX 3a]a4aXx. Bropas NpoM3BOAHas, €€ reoMeTpHYeCKHH
1 GHU3MYECKHH CMBICIL.

HaxosieHHe CKOPOCTH [Jisi mpouecca, 3aJaHHOTO dopmya0i  H
rpaHKoOM.

IlepBooOpa3Hasi H HHTErpal. IIpuMeHeHHe ONpeaeeHHOro HHTerpaJa
NJIS HAXOXKAEeHHs  MJiomaau KPHBOJIHHEHHOH  TpamneunnH. dopmyna
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HiioTona—Jleiionuna. I[IpumMepbl NpHMeHEHHs HHTerpaia B ¢uzuke H
reoMeTpHH.

ITpakmuueckue 3anamus Ne36-51

YpcaoBasi M0CIeI0BATEILHOCTD, CHOCO0bI €€ 3a]aHusd, BbIMHCICHHS
anenos mnocaerosareabnocTu. Ilpenen mnoc/e10BaTe/IbHOCTH. beckoHe4YHO
ybbiBalonIas reoMeTpH4ecKas nporpeccus.

[Ipon3BoaHasi: MeXaHHUECKHH H reoMeTpHYeCKHH CMbICJ NpOH3BOAHOHM.

YpaBHeHHE KacaTeJbHOM B obmem sBuze. IlpaBuia H ¢Gopmy.bl
nuddepenuupoBanus, TadAHNa NPOH3IBOAHBIX 3JeMeHTapHbIX (QYHKUMHA.
HUccnenopane QYHKIOHH ¢ [OOMOUIIbIO npoussBoaHoi. Haxoxjaenue
HaAuOOJBLIEro, HaAHMEHbLLIEIro JHAYEeHHSA H 3KCTpEM2J’lebIX 3Ha‘lel-lllﬁ
GyHKUHH.

Muterpaa 4  mnepBoobpasHas. Teopema Hblorona—JleiiGHuuA.
IIpuMeHeHHe HHTErpaJa K BbIYHCICHHIO ¢H3HYECKHX BeJIHYHH U nJiomaae.

5.5. YPABHEHUSA U HEPABEHCTBA

VYpaBHEHHsI © CHUCTEMBI ypaBHeHHH. PallHOHAJIbHBIE, HppalHOHAJIbHBIE,
oKasaTejbHble H TPHTOHOMETPHYECKHEe YPABHEHHS H CHCTEMBI.

PaBHOCH/IBHOCTD YPABHEHHH, HEPABEHCTB, CHCTEM.

OCHOBHbIE TNpHEMbl HX peumieHHsi (pa3jiokeHHe Ha MHOMKHTEJIH,
BBe/eHHEe HOBBIX HEH3BECTHBIX, MOACTAHOBKA, rpaduyeckHi MeTON).

Hepasencta. PanHoHajbHbIE, HppalHOHAJbLHbIE, MOKa3aTelbHbIC H
mpuzoHoMempu4ecKue HepaBeHCTBA. OcHOBHBIE NpHEMbl HX pellIeHHs.

Hcnosib3oBaHHe CBOWCTB M rpadHKoB ¢GyHKUHH NpH pelIeHHH
ypaBHeHHH W  HEPaBEHCTB. Merton wuuTepBasos. M3obpaxenue Ha
KOOPIAHHATHOH MJIOCKOCTH MHOKECTBA peuieHHii ypaBHeHHH H HEPABEHCTB €
ABYMsi epeMEHHBIMH H HX CHCTEM.

IIpuknaoneie 3a0a4u

IIpumeHeHHE MaTeMaTHUYEeCKHX MeTOd0B i) b pelieHust
cojep:KaTeJbHbIX 3a1a4 H3 pa3/IHYHbIX obsacTedl HAYKH H NMPAKTHKH.

UuTrepnperauus pe3y/ibTaTa, y4eT peajbHblX orpaHHYeHHM.

IpakmuuecKkue 3aHAMUA No52-55

Kopuu ypaBHeHuid. PaBHOCHJIBLHOCTD ypasuenuii. IIpeobpazoBanne
ypaBHeHHH. OCHOBHbIE NPHEMbI pelieHus ypaBHeHHi. PenieHHe CHCTEM
ypaBHenui. Mcnojab3oBaHHe cBoiicTB M rpaduKoB GyHKUHH s pelleHHs
ypaBHEHHH H HEPABEHCTB.

5 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN
JeMeHThl KOMOMHATOPUKH

OCHOBHbIE TNOHATHS KOMOHHATOPHKH. 3agayd Ha MOACYeT YHCIA
pa3MelleHHii, NepecTaHOBOK, coueTanuii. PemenHe 3aaaq Ha nepebop
papuanToB. Popmyia Gunoma HploTona. CsoiicTBa OMHOMHHAJIbHBIX
k03(puunenTon. TpeyroJbHHK INackans.
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JneMEHTHI TEOPUU BEPOATHOCTEH

Co6biTHE, BepOSITHOCTH  COOLITHH,  CJOXKeHHe M  YMHOXKEHHC
BeposiTHocTell. [lonamue o Hezasucumocmu cobvimuiu. JluckpemHnan

cAyuaiinaa 6e/IUMUNHA, 3AKOH ee PACHPedeseHUsA. Yucnosvie xapaKkmepucmuku
OuCKkpemHo ciy4auHou eenusunvl. Ilonamue o 3aKoHe bonvuux yucen.

J1eMEHTHI MAaTEMAaTHIECKOH CTATHCTHKH

IIpencraBieHne JaHHbIX (TaOJMLIbI, JHArPAMMBI, rpaduKy), 2eHepanIbHan
COBOKYRHOCHb, 8bIOOPKA, CpeoHee apugpmemuuecroe, meouana. Ilonamue o
3a0a4ax MamemMamu4ecKou CIamucmuKu.

Pewienue NPAKmMu4ecKux 3a0a4 ¢ NPUMEHEHUEM 6ePOAMHOCHIHBLIX
Memooos.

Hpaxmuueckue zanamus Ne56-64

Hcropusi pa3sBHTHA KOMOMHATODHKH, TEOPHH BEPOSITHOCTEH H
CTATHCTHKH ¥ UX PONb B PA3IN4HbIX chepax 4eJ0BEYECKOHN KU3HEAEATEIBHOCTH.
IIpaBuia komGuHATOpHKH. Pemenue KOMOHHATOPHBIX 3a4ay. Pa3MelleHus,
couyeranus u nepectanoBkd. bmHom HploToHa M TpeyroJbHUK IMackans.
IpukiaagHbie 321a4H.

KaccHueckoe onpeie/ieHHe BEepPOSITHOCTH, CBOHCTBA BEPOSATHOCTEH,
Teopema o cymMMme BeposiTHOCTed. Bpraucnenue pepositHocTel. Ilpukiaaanbie
3anaun. [IpeacTaBienne YHCI0BbIX AaHHBIX. IIpHKIAHBIE 32124H.

5.7. TEOMETPUA
[IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE

BiauMHoe  pacmojoxeHWe JABYX NpAMBIX B NPOCTPAHCTBE.
IMapaaiebHOCTh NPSIMOH W MJIOCKOCTH. [MapajaieIbHOCTH NJIOCKOCTEeH.
[lepneHAUKYISPHOCTL NPAMOH H MJIOCKOCTH. IleprnieHAHKYJISIP H HAK/IOHHAA.
Yroa mexay NpAMOH H INUIOCKOCTBHIO. JIByrpannbiii yroj. Yroj Mex1y
niaockocTaMu. [lepneHaHKyISAPHOCTH ABYX NJIOCKOCTEH.

FeomeTpHyecKkHe NpeoGpa3oBaHUs  MPOCTPAHCTBA: napauiebHbIA
MEepeEHOC, CHMMETPHA OTHOCHUTEIIBHO TIJIOCKOCTH.

IIapaJjiesibHOe NPOEKTHPOBAHHE. ITowads opmozoHAIbHOU RPOEKUUU.
U306 paienne NPOCTPAHCTBEHHBIX GUIyp.

MHororpaHHHKH

BepmuHbi, pebpa, rpaHH MHOrOrpaHHHKA. Pazeepmka. MnozozpanHsie
yabl. Boinyknsie MHO202PAHHUKU. Teopema Diirepa.

Mpusma. [lpsMad W  HAKIOHHai  TIpU3Ma. [lpaBuibHas  MpH3Ma.
[Tapannenenumnen. Ky6.

Mupamupa. [lpasunpHas nHpaMuza. YceueHHas nMpaMuzaa. 1erpasap.
CuMMeTpHuH B KyOe, B apajuieNeuIe/e, B IIpU3Me 1 MApaMU/JIE.

Ceyenus Kyba, NpU3Mbl ¥ TUPAMHU/IBL.
IpeacTaBieHHe O NPaBHIBHBIX MHOTOrpaHHHKAX (tetpaszape, KyOe,
OKTa3/Ipe, A0/IeKadIpe ¥ HKOCAIPE).
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Tena ¥ MOBEPXHOCTH BpalLCHHS

[uaunap ¥ Koumyc. YcedeHHBIH KoHyc. (CHOBaHME, BBICOTA, 6okoBas
IOBEPXHOCTh, ~OOpasyiolas, pa3Beprka. OceBble CEYEHHS M  CEUeHHMs,
napaJijiebHble OCHOBaHHIO.

llap u cepa, ux ceyenus. KacaTenbHas NJI0CKOCTD K chepe.

H3mMepeHus: B reOMETPUHU

OGbeM u ero uzmepenne. Murerpansaas Gopmyia obBema.

®opmy.abl 06bema Ky0a, NPAMOYro/ibHOIO Napajlieenumneaa, NpHU3MBbI,
uunaapa. @opmyibl o6bema NMHpPaMHUAbI H KOHyca. @opmyJibl MJIOWAAH
NOBepPXHOCTeH HHJIHHIpPAa H KOHYcCa. ®opmyabl o6bema mwapa M IUIOWATH
chepsbl.

IMono6ue Tesn. OTHOWEHHS NJOWIALEH nogepxHocreii W 00bemMOB
noa00HBIX TeJl.

KoopauHaTel ¥ BEKTOPBI

[IpsiMoyroiibHasi (JieKapToBa) CHCTeMa KOOpAHHAT B NpoCTPaHCTBE.
@®opMyaa pacCTOSIHHA MEXKAy AByMs ToukamH. YpaBHeHHs c¢epbl,
NJI0CKOCTH H NPAMOH.

Bektopbl. Moayiab BekTopa. PaBeHCTBO BEKTOPOB. CaoxeHnne
BEKTOPOB. YMHOKeHHe BeKTOpa Ha 4HCJIO. Pa3noxkenne BeKTOpa No
HANpPaBJEHHAM. YT0J MexAY ABYMS BEKTOPaAMH. [poekuns BeKTOpa HA OCL.
Koopaunathbl BekTopa. CransipHoe Npou3BeieHHe BEKTOPOB.

HMcnoab3oBaHHe  KOOPAMHAT M BEKTOpOB  NpH pelieHHH
MaTeMaTHYeCKHX H NPHKJIAJHBbIX 3a4a4.

IMpakmuuecKkue 3aHAMUA Ne65-86

[pu3HaKku B3aHMHOrO  PaCHOJIOKEHHS npsMbiX. Yroa Mexny
npambiMi.  BsauMHOe  pacmoJlOKeHHE npsiMbIX  H NJIOCKOCTEH.
[lepnieHAHKYAp H HAK/JIOHHAsh K IJIOCKOCTH. VYros Mmexay npAMoOH H
miockocrblo. TeopeMbl 0 B3aHMHOM Pacno/OKCHHH nNpsiMOH H IUIOCKOCTH.
Teopema o Tpex nepneHAHKyJisipax.

Ilpu3naky M CBOHCTBA MAapalIeJbHBIX M nepneHAnKYIAPHBIX
NJIOCKOCTEH.

PaccTosIHHE OT TOYKH IO TIOCKOCTH, OT MPSMOH JI0 IIOCKOCTH, paccTosiHHAe
MeXaIy  IUIOCKOCTSMH, — MEXAY CKpEIMBAIOMIIMHUCS ~ TIPAMBIMH,  MEKIY
MPOM3BOJIBHEIMU GUTypaMu B MPOCTPAHCTBE.

IapajiebHOE NPOEKTHPOBAHHE H €TI0 cBoiictBa. Teopema o niouwaou
0pMmMOZOHAILHOU  NPOEKUUU MHO020y20/1bHUKG.  B3auMHoe pacnoioKeHHe
NPOCTPAHCTBEHHbIX QHIYP.

Painuuubie BHABI MHOrorpansukon. Mx m3o0paxenus. CedeHus,
pa3sBepTKH MHOIOTPaHHHMKOB. [Liomaas noBepxHOCcTH. BHabI CHMMETpPHH B
npocrpancree. CHuMMeTpHSA Tell BPALICHHS 1 MHOTrOTpaHHUKOB. BbIuHC/IeHHE
nJjomajaei u 06 LeMOoB.
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Bektopbl. [leHcTBHSI ¢ BEKTOpaMH. JlexapToBa cuUcCTEMa KOOpJMHAT B
NPOCTPAHCTBE.

YpaBHeHHE OKPYHKHOCTH, chepnl, miaockocTH. Paccrosinue MeEHKAy
toukamu. [leHCcTBHA C BeKTOpaMH, 3aJaHHBIMH KOOpJMHATAMH. CxkaasipHoe
npousBeieHHe BeKTOpoB. BexkTopHOE YPABHEHHE NpsiMOH M MJIOCKOCTH.
HMcno/ib30BaHHE BEKTOPOB MPH 10Ka3aTelbCTBe TeOpeM CTepeOMETPHH.

IIpumepnsie memoi pedhepamos, UHOUBUOYAIbLHBIX NPOEKMO8

 HenpepsiBHBIE APOOH.

« [IpuMeHeHHe CIOKHBIX IPOLEHTOB B 9KOHOMUIECKHX pacuyerax.
+ [TapanensHO€E IIPOEKTUPOBAHHUE.

« Cpeanue 3HAUYEHUs U UX IPUMEHEHHE B CTATHCTHKC.

» BexTopHoe 3aaHKe MpsMbIX U MJIOCKOCTEH B IIPOCTPAHCTBE.
« Cr10%KeHHe TApMOHMYECKUX KosleOaHuM.

* ['paduueckoe perieHne ypaBHEHHH W HEPAaBEHCTB.

« [IpaBUJIbHBIE H MOMYTIPABANIbHbIC MHOTOTPAaHHHKH.

« KoHnyeckue ce4eHus ¥ UX IPUMEHEHHE B TEXHUKE.

s [Tousitve auddepeHrana U ero MpUiIoKEeHUA.

« CXeMbI TIOBTOPHbBIX UCIIBITAHUH bepHYILIH.

« UccrieqoBaHUE YpaBHEHUH W HEPABEHCTB C 1apaMeTpoM
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6. TEMATHYECKOE ILIAHUPOBAHME C OIPEJIEJEHHUEM

OCHOBHBbIX

OBYYAIOIUXCH.

BHUJ10B

YYEBHOM

JESATEJIBHOCTH

6.1. TemaTudeckuii njian obmeobpa3oBaTeibHOH Y1eOHOH AHCUHIIHHDI.

‘ Ne | Haumenopanue pasuenos u teM | KonHuecTBo 4acoB ayIMTOPHOH CamocTosTensHas
TEMbI Harpy3Ku pabora
Bceero [IpakTHueckue
3aHSTUS

BBenenne 2 - - ]

1. | Pa3smen 1. Aarebpa. 38 16

1.1 | Tema 1.1. PazpuTHe NOHATHSA O 10 -
YHClIe :

1.2 | Tema 1.2. Kopuu, CTENeHH U 28 12
sorapuMel

2. | Pa3gea 2. OcHoBbI 31 14
TPHIOHOMETPHH

2.1 | Tema 2.1. OcHOBHbIE MOHATHA 3 1

2.2 | Tema 2.2. OcHOBHBIE 11 4
TPHTOHOMETPHYECKHE TOKAECTBA

2.3 | Tema 2.3. IIpeoGpazosanus 6 2
MPOCTEHIIHX TPHIOHOMETPHYECKHX
BRIDQKEHHH T N

2.4 | Tema 2.4. TpuroHoMeTpHIECKHE 11 7
ypaBHEHHs U HepaBeHCTBa

3. | Painen 3. @yHKuHH, HX CBOHCTBA 18 5
H rpagHKH

3.1 | Tema 3.1. ®dynkuuu. Colicta 10 2
(ynkimn. Obpathbie QyHKIHH.

3.2 | Tema 3.2. CrencHHEIE, 8 3
noKasarebHEIE, Torapu(MUUECcKHe
¥ TPUTOHOMETPHYECKHE (PYHKIIMH.
O6paTHble TPHTOHOMETPHYECKHE
byHKIHH

4. | Pasgen 4. Hauana 39 16
MaTEeMATHYECKOro aHaJIn3a

4.1 | Tema4.1. IlocnenoBaTensHOCTH 8 2

4.2 | Tema 4.2. [IpoussosHas 16 6

4.3 | Tema4.3. [leppoobpasnasd 1 15 8
HHTErpal

5. | Pa3gea 5. YpaBHenus H 20 4

- HepaBeHCTBA -

5.1 | Tema5.1. YpaBHEHHS H CHCTEMEI 12 3
YpaBHEHHH.

5.2 | Tema 5.2. HepaBencTBa : o )

5.3 | Tema 5.3. Ucnionb30BaHHE CBOKCTB 1
¥ rpadMKoB QYHKUHMHA NP PEIICHAH
ypaBHEHHH! H HEPABEHCTB.
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5.4 | Tema 5.4. [lpuknannsie 3anauu 2 -
6. | Pa3zuen 6. KomOunatopuka, 24 9
CTATHCTHKA H TEOPHS
BepPOSITHOCTEI.
6.1 | Tema 6.1. DnemeHTbl 12 5
KOMOMHATOPHKH
6.2 | Tema 6.2. DneMeHTh TEOPHH 6 2
BEPOSTHOCTEH
6.3 | Tema 6.3. DnemenThl 6 2
MaTEMaTHYECKONH CTATUCTHUKH
7 | Paspea 7. I'eomerpus 02 22
7.1 | Tema 7.1. [lpsimbie u NIOCKOCTH B 20 10
= TMPOCTPAHCTBE
7.2 | Tema 7.2. MHOrorpaHHuku 10 2
7.3 | Tema 7.3. Tena n noBepXHOCTH 8 2
i BpALlEHHS.
7.4 | Tema 7.4. U3mepeHns B reOMETPHH. 8 2
7.5 | Tema 7.5. KoopaHHaTLl B BEKTOPEL 16
MHanBHIYyaIbHBIH TPOEKT -
UTOTO 234 86
[TpomeskyTouHas aTTecTalus B 18
(hopmMe IK3ameHa
KOHCYbTALMH 12
JK3aMeH 6
BCEI'O 252 86

6.2. XAPAKTEPUCTHKA

OCHOBHBIX BHMJAOB  YYEBHOH

JNESATEJBHOCTHU CTYJIEHTOB.

Coneprkanue 0Oy4eHus

XapakTepucTHKa  OCHOBHBIX  BMJOB  JICATEBLHOCTH
CTY/1eHTOB (Ha ypOBHE yueOHbIX IEHCTBHI)

BgeneHue

O3HAKOMJIEHHE C POJILIO MATEMATHKH B HayKe, TEXHHKE,
HKOHOMHUKE,  MH()OPMALMOHHBIX  TEXHOJNOTMAX — H
NPaKkTUYECKON AesATeNbHOCTH. O3HAKOMIEHHE € LSIAMH
H

3anavdamMH  H3IY'UCHHSA MareMaTHikM TMpH OCBOCHUWHH

cneumansnoctei CI1O

AJITEBPA

PazBuTHE MOHATHSI O YHCJIE

BoinoaHeHue apuMeTUYECKUX JeHCTBUH HaJ YHUC/IAMH,
couerasi yCTHbIE U MMCbMEHHBIE MPHEMBI.

Haxosxaenue npuOIMKEHHBIX 3HAYCHWI  BEJIMYHH M
MorpeLHocTeH BBIYMCJICHHH (abcomoTHOM n
OTHOCHTE/IbHOM); CPaBHEHHE YNCTIOBBIX BBIPAKEHHIA.
Haxoxaenue  owmboK B mpeo0pasoBaHusiX M
BbIUMCIEHUAX  (OTHOCUTCS KO BCEM  NYHKTam
PO paMMBbi)

Kopuu, crenenn,
Jorapupmei

O3HaKOMIIGHHE C [OHSTHEM KOpHS n-id  CTEMEeHH,
CBOMCTBAMH paavkKaioB M npaguiamMu  CpaBHCHHA
KOPHEH.

dopmynupoBaHue ONpeae/ICHHs KOpHs U CBOWCTB
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KOpHE#. BbIUMCIIEHHE H CPaBHCHHUC KOPHEH, BBINOIHEHUE
NPHKHIKH 3HA4YEeHW KOPHA.

ITpeoGpazoBaHKe YHCIIOBBIX H OYKBEHHBIX BBRIDOXKECHUH,
coJiepiKaIux pa,zmxanm.

BuITOJIHEHHE pacyeToB 10 (opMyiaM, COACpHAIUM
paJHKallbl, OCYLIECTBIIs HeoOXO0MMbIC MOIACTAaHOBKH H
npeoOpa3oBaHHusL.

OnpeneineHue  PaBHOCHJILHOCTH BBIPOKEHHH ¢
pagukaramMy. PemeHne HppalioHalbHbIX ypaBHEHHH.
O3HAKOMJICHHE C TIOHATHEM CTENEHH C ACHCTBUTEILHBIM
MoKa3aTciiEM.

HaxosaeHue 3HAYEeHWH CTENEHH, MCIOJB3ys TIpH
HEeO0OXO0MMOCTH HHCTPYMEHTAIBHBIE CPE/ICTBA.
3amHCHIBAHHE KODHS /- CTENEHH B BUJAC CTICTCHH C
JpOOHBIM IOKa3aTeNeM 1 Hao60opoT.

@QOopMyIHPOBAaHHE ~CBOWCTB creneHel. Bpruucnenue
CTeleHell ¢ palMOHATBHBIM IOKa3aTeleM, BBIMOTHEHHE
PUKKM/IKH 3HAICHHA CTCIICHH, CPAaBHEHUE cTEneHewn.
IIpeoGpa3oBaHKe YHCIOBBIX H GyKBEHHBIX BBIDAKEHHH,
COZIEpKAITAX CTETICHH, NPHMEHssS CBOHCTBA. Pemenne
[OKa3aTe/IbHBIX YPaBHEHUH.

O3HAKOMJIEHHE C IPUMEHEHHEM KODHEH U CTEIECHEN IIPH
BBIYMCIICHHH CpPEJHMX, JICIEHMH OTpe3Ka B «30JI0TOM
ceyeHHMy. Pelnenye NPUKIQNHBIX 33/1a4 HA CIIOXKHBIC
POLICHTBI

IIpeoGpa3zoBaHue
ajrebpanyecKHX
BBIpaKeHH i

BrinmosHeHue npeobpa3oBaHui BBIp@KEHHH, IPHMEHEHHE
bopMy1, CBA3aHHBIX CO CBOMCTBAMM CTENeHEH
norapudmoB. Onpenenenne 001aCTH 01y CTUMBIX
3HaYeHHH J0rapu()MUIECKOro BEIPAKCHUA. Pemenmue
norapu(pMUYECKHX YPaBHEHHH

OCHOBBI TPUTOHOMETPHUH

OcHoBHBIE TOHATHHA

WsydeHHe paJMaHHOTO METOJa HM3MEPCHHS yIJIOB
BpalleHuss ¥ MX CBA3M C rpajyCHOH  MEpPOH.
WzobpaxeHWe YIJIOB BpalleHHs Ha OKpYKHOCTH,
COOTHECEHHE BEJHUMHBI yIWla C €ro PachookKCHHEM.
@OpMyYJTMpOBaHHE ONPE/CICHAH TPHIOHOMETPUICCRMX
¢yHKuME U4 YIJIOB TOBOpOTa M OCTPRIX yIJIOB
IPAMOYTOJIBHOIO ~ TPEYTOJIbHHKA M OOBACHEHHE HX
B3aMMOCBA3H

[IpiMeHEHHE OCHOBHBIX TPHIOHOMETPHIECKUX TOMXJIECTB

OcnoBHbI€ JNS  BBIYACIEHMS 3HAYECHWH  TPHUIOHOMETPHYCCKHX
TPHUrOHOMETPHIECCKHE GyHKUHi MO OJHOH W3 HUX
| TOKAECTBA
WMayuyeHue  OCHOBHBIX  (opMysn — TPHUIOHOMETPHH:
IpeoGpazoBanus dopMysbl  CIOXKEHHS,  yYABOCHHA, npeobpa3oBaHUA
NpOCTEHIAX CYMMBI TPHIOHOMETPHYECKUX (yHKIM# B TPOM3BEICHHE
TPUrOHOMETPHYECKHX M TpOM3BENEHMs B CyMMy H TPHMEHCHHC 1pu
BhIPAKEHHH | BEIYHCIICHHH 3HAYECHUS TPUIOHOMETPHYECKOTO
BBIP@/KEHHs M YIPOLICHHSA €T0.
O3HAKOMJIEHHE CO CBOMCTBaMH CHMMETDHM TOUCK Ha
eIMHAYHON OKPYKHOCTH M NPHMEHCHHE HX JULA BBHIBOJA |
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(hopMy1 IpUBEJICHHA

IIpocrenmue
TPHTOHOMETPHYECKHE
ypaBHEHHsI H HepaseHcmea

Pemenue 1o (popMyJIaM ¥ TPHIOHOMETPHUYECKOMY KPYTY
TPOCTEHUIINX TPHIOHOMETPHUYECKHX ypaBHEHHH.
[IpuMeHeHne OOIIMX MCTOMOB PCLICHHA ypaBHEHMHI
(mpuBemeHHe K JUHEWHOMY, KBaJpaTHOMY, METOM
pazjIoKEHAs Ha MHOJKUTEIH, 3aMEHBI TnepeMEeHHOM) pH
PELICHUH TPUTOHOMETPHYCCKHX yPaBHEHWH.

YMeHue OTMeYaTh HA Kpyre peIieHHs NpOCTEHIIMX
TPATOHOMCTPH'ICCKHX HEPABEHCTE

APpKCHHYC,
apKTaHINeHe YHCIA

APKKOCHHYC,

O3nakoMIIEHHE c MOHATHEM
TPUrOHOMETPHAYECKUX (yHKIIHH.

VisyueHHe ONpeleleHui apKCHHYCa, ~apKKOCHHYCa,
apKTaHreHca uncia, GopMyIHpOBaHHE HX, u300paKeHue
Ha ¢IMHMYHOH OKPY/KHOCTH, IPUMEHEHHE NPH PELICHUH

o6paTHbIX

| YpPaBHEHUH

®YHKLAY, UX CBOUCTBA U T'PAPUKH

DyHKIUN.

IMousiTHE 0 HENPEPLIBHOCTH
GyHKuHM

O3HAKOMJICHHE C TIOHATHEM TEPEMEHHOH, MpUMEpPaMH
3aBUCHMOCTEH MEXK Iy NIEPEMEHHBIMH.

O3HaKOMIICHHE C TOHATHEM TIpaduka, OmpeaeIeHue
PHHAIEKHOCTH TOYKH rpabuKy (byHKIHMH.
Onpenenenne 1o popmyne IpoCTelIe# 3aBUCHMOCTH,
puga ee rpaduka. BelpaxeHue Mo dbopmyie OIHOH
NepeMEHHOM ~ Yepe3  JIPyTHe. O3HaKkoMlieHHE  C
onpenenenneM  (QyHKkuuM,  (QOpMYIHpOBAHHE - E€rO.
Haxoxngenue o0jacTH  ONPEIOCICHHA H obacTH
3HaYeHHH QyHKIHH

CpoiicTBa QyHKIHH.
I'padpuueckan
uarepnperanus. [Ipumepsbl
GyHKIHOHANBHbBIX
3aBHCHMOCTEH B peajibHBIX
NpoLeccax H IBJICHAAX

OsmakoMJleHHE ¢  npuMepamMd  (DYHKUHMOHATbHBIX
3aBHCHMOCTEH B pealbHBIX MpoleccaXx H3 CMCKHBIX
JIMCLIMTUTHH.

O3HaKOMJIEHHE C JIOKa3aTelIbHBIMH pacCyKIACHHAMH
HEKOTOPBIX ~CBOWCTB JIMHCHHOH H KBaJpaTUIHON
¢yHKumi, TpOBEJCHHE  HCCIENOBAHHUA JTMHEUHOH,
KyCOYHO-THHEHHOH, ApOGHO-THHEHHOM ¥ KBaJPaTHIHOH
(yHKIWMH, DOCTPOCHHE HX rpapukos. [locTpoenue |
yrenue rpagukos GyHKuImHA. Mccnenosanne (hyHKLAH.
CocraBjieHde BHIOB (yHKIHH IO JaHHOMY YCIIOBHIO,
pCl.T.leIlHe 28441 Ha 'QI{C.TI)E‘:M'yM_

Beiro/HeHMe npeobpasoBanuii rpaduka QyHKIMK

OGpaTHbie PyHKIHH

Wsydenue nousmus obpamnou (hyHKyuu, ONpEICICHNE
BUIA W NOCmpoeHue 2paguka obpamnou  pyHKyuu,
naxodicoenue ee obaracmu onpeoeneHus U obnracmu
suavenuti. 1lpuMeHeHHe CBOMCTB  (DYHKUMH  IIDH
HCCIeIOBAHMKM ypaBHEHHH M PpelleHHd 3a1a4  Ha
KCTPEMYM.

O3HAKOMJIEHHE C IOHATHEM CJIOKHON (yHKIHH

-

Bpumc/icHMe 3HA4YeHWH  (QYHKUMM 10 3HAuCHHIO

CreneHHele, aprymenta. Onpe/ie/ieHHe MOJI0XKCHH)S TOUKH Ha rpaduke
noxka3aTeJbHbIC, 1o ee KOOPJAMHATAM H Ha00OpOT.
JorapupmMuIecKHe 1 Mcronp30BaHMe CBOMCTB (QYHKIMH Ui  CpaBHCHMS
TPHIOHOMETPHIECKHE 3HAYeHUi CTerenei u morapudmos.

| GyHKIMH. TTocTpoenue rpaguKOB CTENEHHBIX U norapu()MHUYECKHX
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O6paTHbIE
TPUTOHOMETPHYECKHE
GyHKIHH

(YHKIHH. Pemenue NOKa3aTeIbHbIX I-'I
norapu()MHYECKHX ypPaBHEHWH W  HEPAaBCHCTB IO
W3BECTHBIM QITOPHTMaM.

O3HaKoOMJIEHHE c [IOHSTHEM HENpepbIBHOR
[lepuOMYecKol dyHKUMH, (OPMYTHpOBaHHE CBOWCTB
CHHYCA M KOCHHYCa, IOCTPOEHHE X rPaduKOB.
O3HAKOMJIEHHE C TOHATHEM TAPMOHHYECKHX KoJleOaHHH
W [IpUMepaMH rapMOHHYECKUX KONeOaHMH ULl OIIUCAHMA
MPOLECCOB B (hM3MKe M APYrHX 001aCTAX SHAHHA.
(O3HAKOMJICHHE C TIOHATHEM Pa3phIBHOH MEPHUOIUYECKOH
¢yskmiu, GOpMyTHpOBaHHE CBOWCTB TaHIeHCa H
KOTAHTe€HCa, TOCTPOEHHE HX rpa(UKOB.

I[IpuMeHeHHe CBOMCTB ~ QYHKIMH  JUli  CPaBHEHMs
3HAYeHWH TPHUTOHOMETPHYECKMX (YHKIMH, peIIeHHs
TPUrOHOMETPHYECKUX YPABHCHHH.

ITocmpoenue 2paghuxos obpamubix
MPUSOHOMEMPUYECKUX ~ (IyHKYUU U onpeodencnue  no
2paghuxam ux ceoucms.

BrinosHeHue npeobpasoBanus rpaduxon

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMociieqoBaTE/ IbHOCTH

O3HakoMIIeHHEe C TMOHATHEM YHCIIOBOH
OCNEI0BATENBHOCTH, ~ clocobamMu e 3aJaHud,
BBIYHUCIICHUAMHU €€ YIEHOB.

O3nakomienue c NOHAMUEM npeoend
nOCAE008AMENLHOCMU.

O3HAKOMJIEHMC C BBIMHCICHHEM CyMMEI GECKOHEUHOIo
YHCJIOBOTO psijfia Ha IPAMEPE BBIYMCICHHS CyMMBI
HeCKOHEUHO YOBIBAIOLIEH T€OMETPUYECKOH MPOrpeCCHH.

PemeHue 3ajad Ha [OpHMEHEHHE GQOPMYIbI CYMMBI
HecKOHEUHO YOBIBAIOIIEH N€OMETPUIECKOM MPOrpecchy

IIpon3Boanas H ee
npHMeHEeHHe

O3HAaKOMJIEHHE C TIOHATHEM IIPOU3BOIHOM.

Usyuenne u (opMy/IMpOBaHHE €€ MEXAHWYCCKOro H
[EOMETPUYECKOTO  CMBICIA, ~ M3YYEHHE  alropuIMa
BBIYMCJICHHs TIPOM3BOMAHOW HAa TNpHUMepe BBIYUCIICHHA
MIHOBEHHOH CKOPOCTM M YIJIOBOTO KO>p@HIHEHTA
KacaTelbHOMH.

COCTaBIICHHE YPABHEHUS KacaTeIbHOMN B obmemM BUIE.
VceBoenne mpasua AU GEpeHIMPOBAHHU, TaOITHIIBI
POM3BOHBIX JIEMEHTApHBIX (YHKIHMH, NPUMCHCHHE
wii  aubdepeHIUpoBanus  QYHKIMH, — COCTABICHHS
ypaBHEHHs KacaTelbHOH.

V3yyeHHe TEOPEM O CBs3M CBOHCTB GyHKIHH H
IPOM3BOIHOM, HOPMYITHPOBKA HX.

[IpoBe/ieHHe C MOMOIIBIO MPOW3BOJTHON HKCCIICNOBAHMSA
pymxiAM, 3a1aHHOH (HOPMYIIOH.

VCTAHOBJICHUE CBA3M CBOWCTB (DYHKIMA U TPOM3BOJHON
10 uX rpaduKam.

[IpuMeHEeHHe MNPOM3BOMHOM JUIA PEICHHsS 3ajad Ha
HaxoKIeHHe HaubOJNbIIero, HaMMEHbBIIEro 3Ha4YeHUA H
Ha HaXOKJIEHHE 3KCTPEMyMa
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[OsHaxowicHHE ¢  TOHATMEM  MHTErpaia M ‘

[lepboobpasnas H HHTErpal epBooOpasHOM.  Vi3ydeHMe —TpaBuiIa  BEMHCICHHS
11epBO0OPa3HON ¥ TEOPEMBI Hptorona— JlelbHuma.

PemeHde 3a1a4 Ha CBS3b 1epBOOOpasHOM u €€
[POM3BO/IHOM, BBIYHCIICHHE nepBooOpasHo# [Tk JAaHHOH

byHKIMH. ‘
‘ Pemende 3agad Ha TNpUMEHEHHE HHTerpana s |
| BBIYMCIIEHHS (DU3HYECKHX BEJIMUMH U IUIOIANICH |

}7 YPABHEHHMSA U HEPABEHCTBA
O3HAKOMJICHHE C IPOCTEHIIMMU CBEICHUSMH O KOPHSAX
YpaBHEHHUs H CHCTEMbI are6paudecKux ypaBHCHHH, MOHATUAMY HUCCIICI0BAHHA
ypaBHeHHH ypaBHEHMH K CHCTEM yPaBHEHHH.
W3yyeHue TEOpHH PaBHOCHJIBHOCTH ypaBHEHHHA H €€
HepaseHcTBa H CHCTEMbI npumenenus.  1IOBTOpeHME  3aMCH  PCIICHUA
HEPaBEHCTB C ABYMH CTAHJAPTHBIX YDABHEHHH, NPHEMOB MpeOOpasOBAHHA
nepeMeHHLIMH ypaBHEHHH U CBEJECHMN K CTaHIapTHOMY ypaBHEHHIO.
Perenue palMOHAIbHbIX, MppaUOHAIBHBIX,
[IOKa3aTebHbIX M TPHIOHOMETPHYECKHX ypaBHEHHH H
CHCTEM.

Wcrionb3oBanne CBOHCTB M rpaduko (yHKIMHA Ui
pemenus ypapHenuidl. [IoBTOpEHHE OCHOBHBIX [IPUEMOB
peLIeHHs CHCTEM.

Pemenne ypaBHEHHH C NPAMEHCHHEM BCEX IPHEMOB
(pasnoxkeHus Ha  MHOXHMTEIHM,  BBCICHMUS HOBBIX
HEH3BECTHBIX, TTOICTAHOBKH, rPaduyeckoro MeTosa).
PemieHHe CHCTeM ypaBHEHHH ¢  NPHMEHCHHCM
pasIM4YHbIX CIIOCOOOB.

OsHakoMjleHHe C OOLMMM  BONpOCaMH  PELICHHS
HEPABEHCTB M HCIOJIB30BAHUC CBOMCTB M TIpaHKOB
dyHKLM# NPH pelIeHHH HEPABEHCTB.

PelleHHe HEPaBEHCTB M CHCTEM  HEPAaBEHCIB  C
TIpUMEHEHHEM PasHIHBIX CIOCOOOB.

[IpuMeHEHHEe MaTeMAaTHYECKHX METOZNOB UL peLieHust
coJiep/KaTeNbHBIX 3a/a4 H3 Pas/IM4HbIX obacTed HayKd
¥ IpaKTHKH. VIHTEpNpeTHPOBAHHKE PE3YJIBTATOB C yHETOM
| pealbHBIX OrPaHHYEHHH

3JJEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEH H

CTATUCTHUKHA
| Usyuenne npasuiia KOMOMHATOPHKM M IPHMEHEHHE TIPH
OcHoBHbI€ NOHATHS peleHHH KOMOMHATOPHBIX 3a/1a4.
KOMOMHATOPHKH Pemenre KOMOMHATOPHBIX 3a/1a4 METOJOM nepebopa u

110 MPaBHITYy YMHOKEHHA.

O3HaKkOMJIeHHe C  TOHSTHSMH  KOMOWHATODHKH:
pasMelIeHusIMK,  COYETaHUAMH, nepecraHOBKaMH M ‘
dopMyIaMu s KX BEIYMCICHHS.

O6bsicHeHre ¥ TpuMeHeHHe GopMyI UL BBEIMHCICHHS
pasMEIICHHH, IePeCTaHOBOK U cOYEeTaHUH MpH PCIICHHH
3aadq.

Osnaxomiienue ¢ 6uHOoMoM HBIOTOHA M TPEYTrOIBHHKOM ‘

[Tackais. |
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Peienue HpaKTH'-ieCKKX 3ana4 C HUCIOJIL30BAHUEM
[TOHSTHMN W [IPaBUJI KOMOMHATOPHKH

J/IeMEHThbI TEOPHH
BePOSTHOCTEH

V3yuenue KIAaCCHYECKOIo OMPE/CICHHA BEPOATHOCTH,
CBOMCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMOTpEHHE TPUMEPOB  BBIYHCIICHUA BEPOSTHOCTEH.
PelmeHHe 32124 Ha BLIUMCIICHAE BEPOATHOCTEH COOBITHH

‘ IMpeacraBieHHe JaHHBIX

(TabaMubl, AHATPAMMBEI,
‘ rpaduKn)

O3HAKOMJIEHHE C TIPECTABICHHEM YHCIIOBBIX JAHHBIX W
HX XapaKTepUCTHKAMM.

Pelnenue nMpakTHYCCKHX 3a/1a9 Ha 06paboTKy YMCIIOBBIX
JIAHHBIX, BHIYACICHHE X XaPAKTCPHCTHK

TEOMETPHUS

IIpsiMbie M MJIOCKOCTH B
NMpPOCTPAHCTBE

®opmynMpoBKa U TIPHBEICHHC JI0Ka3aTeIbCTB
[IPM3HAKOB B3aHMHOTO DAaCIONIOKEHHA  IPAMBIX U
[UIOCKOCTell. Pacrio3HaBaHHe Ha 4Yeprexax W MOJICIAX
Pa3TMUHBIX CITy4aeB B3aUMHOIO PaclONONKEHHI MPSIMBIX
H IUTOCKOCTEH, apryMEHTHPOBAHHC CBOHX Cy IeHH .
®opMyTHPOBAHHE ONPE/ICICHHH, PU3HAKOB CBOKMCTB
mapaiIeNbHbIX M TIepHeHINKYIPHBIX IJIOCKOCTEH,
JIByTPaHHbIX U JIAHEHHBIX YTIIOB.

BeIojIHEHAE TIOCTPOEHMs YIJIOB  MEXNIIY TIPAMBIMH,
npsMoM M ILUIOCKOCTBIO, MEX/Y —MIOCKOCTAMH no
OIMCAHMIO M PacTo3HaBaHHe MX Ha MOJICIIAX.
[IpuMeHeHHe TMpPU3HAKOB H CBOMCTB pPacIoJIOKEHHA
[IPSAMBIX ¥ IUIOCKOCTEH NPH PEIICHHH 3a/1at.
UsobpaxkeHue Ha pPHCyHKax H KOHCTPYHPOBaHHE Ha
MOJIENISX EPICHIAKYISIPOB ¥ HAKIOHHBIX K TLIOCKOCTH,
TNpAMBIX, TApalIeTbHbIX [UIOCKOCTEH, YIJIOB MENIY
PSIMOM M TUIOCKOCTBIO H 060CcHOBaHHKE TOCTPOCHHA.
Pemense 73aay Ha BBIYHMCIEHHE IE€OMETPHICCKHX
BeMudH. ONWCHIBAHME DPAcCTOAHMSA OT TOYKM /IO
[UIOCKOCTH, OT MpAMOH JO IUIOCKOCTH, MEHIY
TOCKOCTSIMH, MEX(Iy CKPEHIMBAOIIUMHUCA NPAMBIMH,
MeXIy IPOU3BONBHBIMA (HUIypamMH B [POCTPAHCTBE.
dopMy/THpPOBAHHE H JIOKa3bIBAHUE OCHOBHBIX TEOpPEM O
paccTosHUAX (TEOpeM CYIIECTBOBAHMS, CBOMCTBA).
W3obpaxeHne Ha 4epTexax u MOJCIAX pacCTOsHHA U
0BOCHOBAHHE CBOMX cyxiacHui. Ompesenenue H
BBLIUMC/IEHHE PACCTOSHHH B TPOCTPAHCTBE. [IpuMeHeHHe
dopMy.1 4 TeOpEM ILUIAHAMETPHH UL PELICHHA 3aa4.
(O3HAKOMJICHHE C MIOHATHEM napajuielbHOTO
NPOEKTHPOBAHMA M €r0 CBOHCTBAMH. Dopmynuposarue
meopembl 0 NIOWAOU OpMO2OHANLHOU  NPOEKYUU
MHO020Y20/IbHUKQ.

ITprMeHEHHE TCOPUH I 060CHOBaHHs MOCTPOECHUH H
BBIYHCIICHUH.

ApryMeHTHpPOBaHHE CBOHX CyXKIEHHH O B3aHMHOM
PACIIOJIOKEHHH [IPOCTPAHCTBCHHBIX buryp

L
|’ MHororpaHHHKH

L

OnpcaHWe W XapaKTepHCTHKa  pasiHYHbIX BHUJIOB
MHOTOFpaJ-lHHKOB, rlepetmcne}me UX DJIEMEHTOB H
CBOMCTB.

V3o6paxeHde  MHOTOrDaHHHKOB M BBITIOJIHEHHE
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‘ | TIOCTPOEHHA Ha H306paDKBHHﬂX H MOJEIAX ‘

MHOTOIPaHHHMKOB. .
‘ ‘ BLIuMC/ieHHe JIMHEHHBIX JJNIEMCHTOB H  yIJIOB B ‘
[IPOCTPaHCTBEHHBIX KOH(Urypaumsx, |

‘ ‘ apryMeHTHPOBaHHE CBOMX CYKICHHH. ‘

‘ ‘ XapakTepucTHKa H H300paXeHUe CEHYCHWs, paszeepmiu
MHOZ0ZPAHHUKOS, BLIUMCJICHUE niommanen

IOBEPXHOCTEH.

[ToCTpOeHHEe MPOCTEHIIMX —CEUEHHH KyOa, TpH3MBI,

rupamunel.  [Ipavenerue  GakToB H CBEICHUH M3

IJIAHUMETPHH.

O3HAKOMJIEHME C BHJAMH CHMMETPHH B IPOCTPAHCTBEC,
(hopMyIMpOBaHUE ONpeACICHAN % CBOWCTB.
XapaKTepuCTHKa  CHMMETpHH  Tel  BpallCHHA %
MHOI'OI'PaHHHUKOB.

[IpuMeHeHHe CBOUCTB CHMMETPHH NPH PEIICHHH 33/1a.

Ucnonp3oBaHMe  NPHOOpETEHHBIX — 3HAHHH  JUId

‘ HCCIIeIOBAHMS U MOJISTTMPOBAHMS HEC/IOXKHBIX 3a/1at.

‘ WzoGpaxeHue ~ OCHOBHBIX ~ MHOTOTpaHHHKOB %

| BBINOJTHEHHE PHCYHKOB I10 YCJIOBHMAM 3a/1a9

" O3HakOMJIeHME €  BAJaMH  Tel  BpaulcHHA,

Tena H NOBEPXHOCTH (opMyTHPOBaHHE HX Onpe/eeHAN U CBOHCTB.

BpamecHus: ®opMyIHPOBAHHE TEOPEM O CEYCHHH IIapa MJIOCKOCTBIO

H IJIOCKOCTH, KacaTeJIbHOM K cdepe.

XapakTepHcTHKa W M306pakeHWe Tl BPALICHHMA, ux

pa3BepTKH, CEYCHHUS.

Pelnerde 3a1ad Ha TOCTPOCHHE CEYCHHMH, BBIMHCIICHHE

JUTAH, PpAcCTOSHHUH, YIJIOB, mwiowanei. [IpoBeneHue

JI0Ka3aTeNbHBIX PAcCy KIEHUH TP PEIICHHH 3a/1a4.

[IprMeHeHHe CBOMCTB CUMMETPUH NPH PEIICHUH 3a/at

‘ Ha TeJjia BpallleHHs, KOMOWHAIMIO TEIL.

‘ M306paxkenie OCHOBHBIX KPYTJIBIX TCI H BBIIOJTHEHHE
PHCYHKA I10 YCTIOBHIO 3a/1a4H

O3HakoMJIeHHE C TMOHATHAMM Iulomay ¥ o6neMa,

H3mepenns B reoMCTPHH AKCHOMaMH U CBOMCTBAMH.

Pemenne 3ajad Ha BBIUMCICHHE IUIOIIANCH TUIOCKHX

$uryp ¢ IpHMEHEHHEM COOTBETCTBYIOLIHX dopMmyn H

(akToB U3 MIAHHMETPHH. |

W3yyende  TeopeM O  BBIMHCIICHHH 00BeMOB

IPOCTPAHCTBEHHBIX Tell, PEIICHAE 3a/1ad Ha NpUMEHEHHE

hopMyJ1 BbIYHCIIEHHA OOBEMOB.

Usyuenue Gopmyn Ul BBIMHCICHUA riomanen

‘ MOBEPXHOCTEH MHOI'OI DAHHMKOB ¥ TCJI DPAITGITHSL.

‘ O3HAaKOMJIEHHE C METOJOM BBIYMCICHMS IUIOMIAH
MOBEPXHOCTH CHEPBL.

‘_ Pelmenue 3a1a9 Ha BEIMUCIEHHE IUIOIIAJCH NIOBEPXHOCTH

L ) IPOCTPaHCTBEHHBIX TEJI

‘ OsHakoMICHHe C MOHsATHEM Bekropa. sydenne

KoopauHaThl H BEKTOPBI JI€KapTOBOM CHCTEMBI KOOpAMHAT B IPOCTPAHCTBE,
[OCTPOGHHE 110 3aJlaHHBIM KOOpAMHATaM TOHCK "

‘ TUIOCKOCTEH, HaX0XKJIEHHE KoOpAuHaT TOYEK.
HaxoxkueHHe  ypaBHEHHH  OKDY’KHOCTH, chepbl, |
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IUIOCKOCTH. BEIUmCIIeHHe pacCTOSHUA MEXITYy TOUKAMHU.
W3syueHue CBOMCTB BEKTODHBIX BEIMYHH, MPABHII
pa3IoKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
MpaBUJI  HAXOXKIEHHA  KOOpAMHAT  BEKTOpa B
MpPOCTPaHCTBe, MpaBHI JCHCTBHH C  BEKTOpaMH,
3a/1aHHBIMH KOOpﬂHH&T&MH‘

[IpuMeHenye TEOPHH TPH PENICHHMH 3a/1a4 Ha ICHCTBHA C
BEKTOPaMH.

UsydyeHnwe  CKaIApHOTO  NPOH3BEACHHS  BEKTOPOB,
BEKTODHOTO  ypaBHEHHA TIPAMOH M  IUIOCKOCTH.
IIpyMeHeHHe TEOPUH NIPH PEIIEHHH 3a/1a4 Ha JISHCTBHSA C
BEKTOPaMH, KOODIMHATHBIA  METOZ,  NPHMEHEHHE
BEKTOPOB JUIA BBIYMCIECHHS BEJIHYMH YIJIOB H
pacCTOSHHH.

O3zHakoMIIeHHE c JloKa3aTelnbCTBAMHU TEOpEM
CTEpPEOMETPHH O B3aMMHOM PpacHoJIOKECHHH IIPAMBIX H
| IIJIOCKOCTE#H C UCTIONB30BAHUEM BEKTOPOB

7. YYEBHO-METOIUYECKOE H MATEPHA{IBHO-TEXHH‘-[ECKOE
OBECITEYEHME ITPOTPAMMBI YYEBHOH JTUCHHUILINHBI

«MareMaTHKa»

OcBoeHnue nporpaMmel  y4eGHOM  auMcuMruidHbl  «Marematuka»
nmpearnonaraeT HalM4yde B IpodeccHoHalbHON 0obpasoBaTe/bHOW OpraHH3alliH,
peanu3yiomieil o6pa3oBaTeNbHYI0 IPOrpaMMy CpejHero obiiero obpazoBaHHA B
npeaenax ocsoenuss OITOIT CITO mHa 6Gase OCHOBHOTO obmero ob6pa3oBaHuA,
yue6HOro kabuHeTa, B KOTOPOM HMEETCd  BO3MOXKHOCTB obecreyuThb
o6yyaromuMess cBoOOAHBIA JocTyn B VIHTEpHET BO BpeMA y4eOHOro 3aHATHA H
nepuoj BHeYy4eOHOM NeATETBHOCTH.

[ToMmelnenue kabuHEeTa JOIDKHO YJAOBIETBOPsATH Tpebopanusm CaHHTapHO-
muaeMHoNorHYeckux npapin 1 Hopmarusos (CanlTuH 2.4.2 Ne 178-02) u OBITH
OCHAIIEHO THIIOBBIM 00OpY/I0BaHHMEM, YKa3aHHBIM B HACTOALIMX TPEOOBAHUSX, B
TOM UHCJe CTelMaTH3MpOBaHHOH yueGHON Mebenblo M cpelcTBaMu OOydeHHus,
JNOCTATOYHBIMH U BHINOJNHEHHss TpeOOBaHMH K  YPOBHIO  IOATOTOBKH
obyyaronmxcs. B kabuHeTe OOIKHO ObITh MyJIETHMeIHIHOE 000pyIOBaHHUE,
MOCPeCTBOM ~ KOTOPOTO  YYacTHHKM —0OpasoBaTeNBHOrO  mporecca  MOryT
MpocMaTpUBaTh ~ BH3yalbHYHO HMHOOpMalMiO MO MaTeMaTHke, —CO3/aBaTh
Tpe3eHTalliK, BUIEOMATEPHAIIbl, HHbIE IOKYMEHTBI.

B coctaB yueOHO-METOAHYECKOTO H  MaTepHajlbHO-TEXHHICCKOTro
obecredeHus IPOrpaMMbl yuebHON AUCIUITMHBI «MaTeMaTuka» BXOIAT:

* MHOro()yHKIIMOHATBHBIA KOMILIEKC IPENOoAaBaTeis;

« HarsaHbIe Moco6us (KOMIIEKThl y4eOHbIX TabIuil, 1akaToB, MOPTPETOB

BBIZIAIOIIMXCS YUEHBIX-MATEMAaTUKOB H JIp.);

* uH(pOPMAIIMOHHO-KOMMYHUKATHBHBIC CPE/ICTBA;

* SKPaHHO-3ByKOBbI€ TIOCOOUS;
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* KOMIUIEKT TEXHWYECKOM IOKYMEHTallWd, B TOM YHMCJE Iacropra Ha
cpeicTBa OOy4YeHHS, HMHCTPYKLMM [0 HMX HCIIOJIb30BaHHIO M TEXHHKE
0€e30ITaCHOCTH;

* GUOTHOTEYHBIN (HOHI.

B 6uGauMoTeuHbld (OHA BXOAAT y4eOHMKH, yueOHO-METOAWYECKHE
kommiektel (YMK), ofecneuuBamponie OCBOEHHE yueOHOW IUCLUTIIHMHEL
«MarteMaTnKa», pEKOMEHJOBAHHbIE WM JIOMyIIEHHbIE A MWCIOJb30BaHUA B
npo¢ecCHOHAIBHBIX 00pa3oBaTenbHbIX OpraHu3aLusx, pea3yoLuX
06pa3oBaTeNbHYI0 MpOrpamMMmy cpefHero obmero obpasoBaHus B Mpejenax
ocBoenus OITOIT CITO Ha 6a3e 0OCHOBHOTO 0011ero 00pa3zoBaHus.

bubnuoreunslit  GoHx MoxeT OBITE  JONOJHEH  SHUMKIONEIUAMH,
CIIPAaBOYHMKAMM, HAYYHOM, HAay4HO-TIOMyJSAPHOW W JpYyrow JIATEpaTypor IO
MaTeMaTHKe.

B mpoliecce OcBOCHHS NPOrpaMMel yueGHoOH aucuumiunsl «Matematnka:
anrebpa ¥ Hadaja MaTeMaTHYeCKOTO aHalM3a; FEOMETPHsA» CTYIEHThI JOJKHBI
MOTYYUTh BO3MOXHOCTH JOCTyNa K 3/EKTPOHHBIM y4eOGHBIM MaTepHajaMm o
MaTeMAaTHKe, UMEIOLMMCS B CBOGOIHOM jocTyrie B ceTd MIHTepHeT (31eKTPOHHBIM
KHHTraM, IPaKTHKyMaM, TectaM, Matepuanam EI'D u ap.).
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No 06-259 «PexoMeHjauuu 1O OpraHM3ALMK TOMYYEHHS CPENHETO OBIIEro
00pa3oBaHUs B Mpelenax OCBOEHHUS 00pa3oBaTeNBHEIX MPOrpaMM  CpeIHEro
npo(hecCHOHANBLHOrO 00pa3oBaHHsd Ha 6a3e OCHOBHOTO OBIIEro obpa3zoBaHus ¢
yuyetoM  TpeboBaHuil  QenepalbHBIX TOCYAApCTBEHHBIX  06pa3oBaTebHBIX

CTaHIapTOB M  [OJly4aeMOW Mpo(ecCHH WM CIEUUATLHOCTH  CPEIHEro
npoheCCHOHANTBHOrO 06pa3oBaHHM».

IIpuMmepHas ocHOBHas obpa3oBaTrenbHas NPOrpPaMMa CpeJHEro OOIIero
obpasoBaHus, of0OpeHHas pelueHHeM (elepaTbHOTO Y4eGHO-METOLHYECKOrO
o0beMHeHHs no obueMy obpaszosanuio (mpotokon ot 28 urons 2016 r. Ne 2/16-
3).

M.U.bammaxoB, Marematuka, yue6auk, U1 Axagemus, 2020r.
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1. www. fcior. edu. ru (MHbopMalMOHHbIE, TPEHMPOBOYHBIE M KOHTPOJIBHBIE
MaTepHalbl).
2. www. school-collection. edu. ru (Egusas komnekumu uHGpPOBBIX

06pa3oBaTeNbHbBIX PECYPCOB).
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