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MHHOACHUTEJIbBHASA 3AIINCKA

[Tporpamma o61eo0pa3zoBaTebHON ydeOHON MUCHHUIUIMHBI «MaTtemaTtrukay MpeaHa3HaueHa
JUTS M3Y4EHUS] MaTeMaTUKU B TPO(HECCHOHABHBIX 00pa30BaTEIBHBIX OPraHU3aANUAX, PEATU3YIOIINX
00pa30BaTeNbHYI0 MPOrPaMMYy CPEIHEro oO0Iero oOpa3oBaHMs B IMpeaeiaX OCBOSHHUS OCHOBHOM
npodeccnonansHOi oOpaszoBarensHON mporpammbl (OITOIT) CIIO nHa 6a3e OCHOBHOTO OOMIETO
o0Opa3oBaHUs MPHU MOJTOTOBKE CICIHAIUCTOB CpeAHero 3BeHa mno crnernuanbHocTH 38.02.01
«OKOHOMHKA U OYyXTaNTEPCKHH y4eT (110 OTPACIIM)»

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpemnero obmero oOpa3oBaHwUs,
MPEIBSIBISEMBIX K CTPYKTYpE, COJCPKAHUIO M PE3yJbTaTaM OCBOCHUS y4COHOU TUCITUTUINHBI
«MaremaTiKa», ¥ B COOTBETCTBHHM C PEKOMCHIAIIMSAMHU IO OPraHU3alWU MOJIy4EHHUS CPETHETO
obuiero o0pa3oBaHusT B Ipelenax OCBOGHHS 00pa3oBaTeNbHBIX IPOrpaMM  CPEAHEro
npodeccuoHaIbHOrO0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 0Opa3oBaHUs ¢ YIE€TOM TpeOOBaHUMN
(benepaibHBIX TOCYAapCTBEHHBIX O00pa30BaTENBHBIX CTAaHAAPTOB W IOJy4aeMOH CIEeNHUaTbHOCTH
cpenHero npodeccuoHaabHOro 0Opa3zoBanus (MUcbMo JlemapraMeHTa rocyJapCTBEHHOM MOJTUTHUKH B
cdepe noaroroBku padounx kaapos u IO Munoopuayku Poccun ot 17 mapta 2015 r. Ne 06-259), ¢
yueroMm IlpumepHOil OCHOBHOI 00pa3oBaTeNbHOW MNpPOrpaMMBbl CPEAHEro oOIIero o0pa3zoBaHUS,
0/I00peHHON pemieHneM (eaepalbHOTO  yueOHO-METOINYECKOTO0 OOBEAUHEHUs TI0 oOmeMy
obpazoBanuio (mpotokos ot 28 uronst 2016 r. Ne 2/16-3).

Conepxkanrie TpOrpaMMbl  y9eOHOW  TUCHUIUIMHBI ~«MaTeMaThkay HampaBlIeHO Ha
JOCTIKEHHUE CIICTYIONINX HeJIei:

UMETh TIPEJICTABJICHHS O COIMAIBHBIX, KyJbTYPHBIX U HCTOPUYCCKUX (PAKTOpaxX CTAHOBJICHHS

MaTeMaTHKH;

(dhopMHUpOBaHHE JOTMYECKOT0, AITOPUTMHUYECKOTO U MAaTEMATHUYECKOTO MBILIUICHHUS;

yYMEHHE MPUMEHSTh MOJyYeHHbIE 3HaHUS IPU PEILICHUH Pa3InYHbIX 3a/1a4;

MOJIyueHUE TPEJCTABICHUH O MaTreMaTHKe Kak 4YacTh OOIeYeTOBEYEeCKOW  KYJIbTYpHI,

YHHUBEPCAJIbHOM SI3bIKE HayKH, TO3BOJISIIOIIEM OMUCHIBATH M U3y4aTh PEaJIbHbIE TPOLIECCHI U SBJICHHUSI.

B nporpammy BKITIOYEHO cojiepKaHKe, HallpaBlieHHOE Ha ()OPMUPOBAHUE Y CTYJIEHTOB

KOMIIETEHIMH, HeOOX0MUMBIX 11 kadecTBeHHOro ocBoeHus OITOII CITO na 0a3e 0CHOBHOTO
oOurero oOpa3oBaHus C MOJIyYEHUEM CpeIHEro oo0mero oopazoBaHusi; IpOrpaMMbl MOATOTOBKH

cnernanuctoB cpennero 3seHa (ITIICC3).

B paboueit nporpamme yueOHON TUCHUIUIMHBI «MaTeMaTHKa» OIUCHIBACTCS COJCpKAHUE
y4eOHOro MaTepuana, Mocie0BaTeIbHOCTh €r0 U3yUeHHsI, TeMaTUKa MPAKTUYECKUX 3aHATUH, BUIbI
CaMOCTOSITENIbHBIX pabOoT, pacmpenelieHne Y4eOHBIX YacoB C Y4YETOM cCleUu(UuKd MporpaMm
MOATOTOBKH CIIELUAIMCTOB CPETHETO 3BEHA.

[IporpaMma MOKET HCIOJIB30BAaThCA APYTUMH MPOQPECCUOHANBHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMH, PEATU3YIONIMMHU 00pa30BaTeIbHYI0 IPOrPaMMy CPEAHETo 00IIero oOpa3oBaHus B
npexaenax ocsoeHus: OITOIT CITO na 6a3e 0CHOBHOTO 00I1Ier0 0Opa3oBaHuUs.

Peanuzanus oOuieo0pa3oBarenbHON yueOHOW AUCIMILTUHBI «MaTeMaTuka» JI0MyCKaeTcsl Kak
B OuyHOM ¢opMmare oOyueHusi, Tak U B ¢GopMaTe SIEKTPOHHOIO OOY4YEHHs] C HCIOJIb30BAHHEM
JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

OBIIAS XAPAKTEPUCTHUKA YYEBHOM JACHUIIJINHBI
«MATEMATHUKA»

MaremaTrka sBisercd (yHIaMEHTalIbHON 00I1e00pa3oBaTeNbHON  AUCHUIUIMHOW €O
CJIO’KUBIIMMCS YCTOMUYMBBIM COJEP)KaHUEM U OOIIUMH TPeOOBAHUSAMHU K ITOJATOTOBKE 00yUarOIUXCS.
B npodeccronanbHpIx 00pa30BaTENbHBIX OPraHU3aIMAX, PEATU3YIOIINX 00pa30BaTeIbHYIO



nporpammy cpeanero oouiero oopasosanus B npenenax ocsoenus OIIOIT CITO na 6a3ze 0CHOBHOTO
o0rmiero oOpa3oBaHus, U3y4CHHE MAaTEMAaTHKH UMEET CBOM OCOOCHHOCTH B 3aBUCUIMOCTH OT PO IS
npodeccuoHAIEHOTO 00pa30BaHMS.

IIpu  ocBoennu  cnemmanbHOCTe  CIIO  CONMAIBbHO-3KOHOMUYECKOTO  MPOGMIIs
npodeccuoHaTBbHOTO 00pa3oBaHMs MaTeMaTHKa H3y4aercss Oojiee yriyOJIeHHO, Kak MpoduibHas
yaeOHas TUCIUIIINHA, YIUTBHIBAIOIIAS CIICIU(DUKY OCBAMBAEMBIX CIICIIUATBHOCTEH.

OTO BBIpAXaeTCsl B COJEP)KaHUU OOyUeHUs, KOJUUYECTBE YacOB, BBIJIEISEMbIX Ha U3yUCHHE
OTJIETILHBIX TEM IIPOTPAMMBI, TTTyOMHE UX OCBOCHHS CTYIEHTAMH, 00bEME U XapaKTepe MPaKTUUECKUX
3aHSTUN, BUJaX BHEAYIUTOPHOI CaMOCTOSITEIbHON pabOThI CTYAECHTOB.

[Ipu ocBoenuu cnenuansHocTeit CIIO colmanbHO-3KOHOMHUYECKOr0 Tpoduied mpodecCuoHaIbHOro
o0pa3oBaHMs MaTeMaTHKa Wu3ydaercs Oojee yriuyOJieHHO, Kak mnpoduiabHas ydueOHas JIUCIUILIMHA,
YUYHUTHIBaIOIIAs crielnpruKy ocBanBaeMbIX POQeccHid UK CIIEIHaTbHOCTEH.

DTO BBIpaXaeTcsl B COJEPKaHUU OOyueHUs, KOJUUECTBE YacOB, BBIJIEISIEMbIX Ha U3yUCHHE
OTJIETTLHBIX TEM ITPOTPAMMBI, TTTyOMHE UX OCBOCHHMSI CTYIEHTAMH, 00bEME U XapaKTepe MPaKTUUECKUX
3aHSTHN, BUJaX BHEAYIUTOPHOI CaMOCTOSITEIbHON pabOThI CTYAECHTOB.

OO6mue 1eny n3y4eHus MaTEeMaTUKHU TPATUIIUOHHO PEaTN3YIOTCS B UEThIPEX HAIIPABICHUSIX:

1) oGiiee npecTaBiieHue 00 UAEAX U METOIaX MATEMAaTHKH;

2) MHTEJUIEKTyalIbHOE Pa3BUTHE,

3) oBiazieHnEe HEOOXOAMMBIMU KOHKPETHBIMHU 3HAHUSAMHU U YMEHHUSIMH,

4) BocmMTATEILHOE BO3/ICHCTBHE.

[Ipodunmzamnus neneli mMareMaTH4ecKOro oOpa3oBaHHS OTpakaeTcsi Ha BbIOOpE MPHOPHUTETOB B
opraHu3anuyd y4eOHOW JesTeIbHOCTH oOyuaromuxcs. s colManbHO-3KOHOMHYECKOro npoduiiei
npodeccuoHansHOr0  00pa3oBaHWS BBIOOp TIeNel cMemaercs B NpParMaTHYEeCKOM  HaIpaBlICHUH,
MPETYyCMAaTPUBAIOIIEM YCHIICHUE MW PACIIMPEHWUE NPUKIAAHOTO XapakTepa W3YYCHHS MaTEMaTHKH,
MPEUMYIIIECTBEHHOW OPUEHTAINU Ha aJrOPUTMHYECKHI CTHIIb MO3HABATEIbHON nesTenbHocTH. V3ydeHue
MaTeMaTHKd Kak TpodribHON 001eo0pa3oBaTelbHON yueOHOW JAUCIUIUIMHBI, YYUTBIBAIOMICH
cnenuduky ocBanBaemMbIxX cryneHTamu creranbHocTu CI1O, oGecnieunBaercs:

e BBHIOOPOM Pa3IMUHBIX OJIXOJ0B K BBEICHNIO OCHOBHBIX MOHSTHIA;

e (GopMHUPOBAaHMEM CHCTEMBl Y4YeOHBIX 3amaHui, obecrneunBarOmUX AhHEKTHBHOE
OCYILIECTBJICHIE BHIOPAHHBIX LIEIEBbIX YCTAHOBOK;

e o0oraiieHueM CIeKTpa CTUIed y4yeOHOW AeATeIbHOCTH 3a CYET COTJIaCOBAHUS C
BEyLIIUMU XapaKTEePUCTUKaMU BbIOPAHHOM CIIEUAIbHOCTH.

[IpodunbHas coctaBisromas OTpa)kaeTcsi B TpeOOBAaHUSIX K MOJrOTOBKE OOydarolmuxcs B
YacTu:

e 00mel cucTeMbl 3HAHUMN: COJIep)KaTeIbHbIE MIPUMEPHI UCTOJIb30BAHMUS MaTEeMaTHUECKUX
UJei U METOJIOB B MPO(ecCHOHAIBHOM JIeSTENbHOCTH;

® yYMEHHI: pa3nuyue B ypOBHE TPEOOBAHUMN K CIIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

® MPAKTUYECKOTO HCIOJIH30BAHUS MPHOOPETEHHBIX 3HAHUNW M YMEHHI: WHAUBUAYATILHOTO
y4eOHOro OIbITa B TMOCTPOCHHMM MAaTEMaTHYEeCKHX MOJIeNei, BBIMIOJHEHUN HCCIeA0BATEIbCKUX
MIPOEKTOB.

Takum o0pa3oMm, peanusanusi colaepkaHus Y4eOHON JUCHUIUIMHBI OpPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYANbHBIX XapaKTEPUCTUK y4eOHOU pabOThl, 3aBUCSIIUX OT MPOQHIIs
npodeccuoHalbHOTO  O0pa3oBaHMs, TMOJyYEHHUs ONbITA HCIOJIb30BAaHUS  MaTeMAaTUKH B
COJIEpKaTeNbHBIX M TMPO(PECCHOHAIBHO 3HAYMMBIX CHUTYallUSIX IO CPaBHEHHIO ¢ (QopMallbHO-
YPOBHEBBIMH PE3yIbTaTUBHBIMHU XapaKTEPUCTHKAMU OO yUeHUSI.

CogepxaHue y4yeOHOW JUCHMIUIMHBI pPa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH
coJiepKaTeIbHBIMU JIMHUAMH 00yUeHUSI MaTEMaTHKE:

e anreOpanyecKkasi JTHHHS, BKIIOYAONAs CUCTEMATH3AIMIO CBEACHUN O YUCIIaX; U3ydeHUE
HOBBIX U 0000IIEHHE paHee M3YyYEHHBIX Omepaluil (BO3BEICHHE B CTENEHb, M3BICUYCHUE KOPHS,



norapuMUpOBaHUE, CUHYC, KOCHHYC, TAHTCHC, KOTAHT€HC W OOpaTHBbIC K HUM); M3Y4CHHUE HOBBIX
BHUJIOB YHCIIOBBIX BBIPQKECHHA H (OPMYII; COBEPIICHCTBOBAHUE TPAKTUYECKUX HABBIKOB H
BBIYUCIIUTEIIBHON KYJIBTYpPbI, PACHIMPEHHE M COBEPILICHCTBOBAHUE alreOpandyeckoro amrmapara,
cOPMHUPOBAHHOTO B OCHOBHOW IIKOJIE, U €r0 NPHUMECHECHHE K PEIICHHI) MaTeMaTUYECKUX H
MPUKJIAHBIX 33]1a4;

® TEOPETUKO-(YHKIIMOHATbHAS JIMHUS, BKIIOYAIONIAS CHUCTEMATH3allMI0 W PACIIUPCHHE
CBEJCHHI O (YHKIIMSAX, COBEPIICHCTBOBAHUE TrpaUUeCKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
UIeSIMU M METOJlaMU MaTeMaTH4YeCKOTrO aHajiu3a B OObeMe, IMO3BOJIAIONIEM HCCIIEI0BATh
JJIEMEHTapHbIe (YHKIMM ¥ peliarh MPOCTCHUITUE TEOMETPUYECKUE, (PU3NYSCKUE U JIPYrHe
MIPUKJIAHBIC 3a/a4H;

e IMHHWS YpaBHEHUW U HEPABEHCTB, OCHOBAHHAs Ha TOCTPOCHHWU U HCCIEI0BAHUN
MaTeMaTHYEeCKHUX MOJENICH, TMepEeceKaromascs ¢ anredpandyeckod M TEOpPeTUKO-(PYHKIIMOHATBHON
JUHUASMH W BKIIIOYAIONIas pPa3BUTHE W  COBEPIICHCTBOBAHWE TEXHUKH  alTreOpanyecKux
npeoOpa3oBaHUil AJisi PEIICHUS] YPaBHEHUM, HEPABEHCTB U CUCTEM; (OPMUPOBAHHE CIOCOOHOCTU
CTPOUTH U UCCIEAOBATH MPOCTEHUIIINE MAaTEMATUUECKUE MOJICIH TIPH PEHICHUU TMPHUKIAAHBIX 3a7a4,
3a/1a4 U3 CMEKHBIX U CTICIIMAIbHBIX JTUCIUILINH;

® TeoMeTpUYECKas JIMHUS, BKIIOYAIOIIAsl HATJISAHBIC PECTABICHUS O TPOCTPAHCTBEHHBIX
¢burypax u uzydeHue ux CBOMCTB, (popMHpOBaHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHHUS,
pa3BUTHE CIIOCOOOB TEOMETPUYECKUX H3MEPECHM, KOOPAWHATHOTO W BEKTOPHOTO METOJIOB ISt
pereHus MaTeMaTUYeCKUX 1 NMPUKIIATHBIX 3a/1a4;

® CTOXacTHYeCKas JIMHUS, OCHOBAaHHAs HAa Pa3BUTHH KOMOWHATOPHBIX YMEHHH,
MPEACTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro MUpA.

Paznenst (TemMbI), BKIIOYEHHBIE B COJIEpIKaHNE YI€OHOM AUCIIUIUIMHBI, SBISIFOTCS OOITUMU JIJIsT

Bcex npoduiei mpopecCHOHAIBHOTO 00pa30BaHus U MPHU BCeX 00beMax y4eOHOTO BpeMEHHU
HE3aBHCHMO OT TOTO, SIBJISIETCS JIM yuyeOHas quciuIuinHa «MaremaTikay 6a30Boi Win IpouiIbHOM.

B npumepHbIX TeMaTHYECKUX IJIaHaX MPOrpaMMbl Y4eOHBII MaTepual mpecTaBieH B popme
YepeayIolerocs pa3BEepThIBAHUS  OCHOBHBIX  COJAEpIKATENbHBIX JIMHUK  (anreOpanyeckoi,
TEOPETUKO-(YHKITMOHAIBHOM, YPaBHEHUI M HEPAaBEHCTB, T€OMETPUUYECKON, CTOXACTHUYECKOM), UTO
MO3BOJISIET THOKO HCIIOJBb30BaTh MX PACHOJIOKEHHE M B3aMMOCBSI3b, COCTaBIATH pabounii
KaJICHJIAPHBIA TUTaH, MO-pa3HOMY 4depeays ydeOHble TeMbI (TJIaBbl y4eOHHKA), YUUTHIBas Mpoduib

npodeccruoHalbHOr0 00pa3oBaHusd, cnenuduky ocBauBaeMoil crneuuanbHoctu CIIO, rinybuny
W3Yy4eHHUs MaTepuala, ypOBEeHb IMOATOTOBKH CTYJEHTOB IO MPEIMETY.

[Ipennaraempie B IpUMEPHBIX TEMATUYECKUX IJIaHAX pa3Hble 00bEMbl yUeOHOTO BpEMEHU Ha
M3y4YeHHE OJHOW U TOW K€ TeMbl PEKOMEHIYeTCS HCIOJIb30BaTh ISl BBIIIOJHEHUS Pa3IMYHBIX
yueOHbIX 3a7aHuid. TeM cambIM pa3nuuusi B TpeOOBaHUSIX K pe3ysbTaTaM OOy4YeHHs MPOSIBSATCS B
YPOBHE HaBBIKOB I10 PEUICHHIO 3aa4 U OIBITE CAMOCTOSITEILHOM pabOTHI.

N3ydenue o06meoOpazoBaTenbHON y4eOHON AUCUMILTUHBI «MareMaTuka» 3aBeplIaeTcs
MOJIBEICHUEM HUTOTOB B (popMe SK3aMeHa B paMKax IMPOMEKYTOYHOM aTTecTallud CTYIACHTOB B
npouecce ocBoeHus ocHoBHoW OIIOIT CIIO ¢ momyueHuem cpeaHero oOmero o0pa3oBaHUS
(ITTICC3).

B pasmene mporpammer «Conepkanue y4eOHOW AWCHUIUIMHBD) KypCHBOM BBIJENIEH MaTepual,

KOTOPBIN IIPHU M3YUYEHUH MAaTEeMAaTHKH Kak 0a30BOH, TaK M MPOGMILHON Y4eOHOH TUCUUIUIMHBI, KOHTPOIIIO HE
MOJUIEKHT.

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEBHOM ILJIAHE

VYuebHas pucuumiuHa «MaTemaTtuka» sBIseTcs y4eOHBIM TpeAMETOM O00s3aTeNbHON
npeaMeTHoit obnactu «MaremaTrka u uHpopmarukay @I'OC cpennero obuiero o6pazoBanus



B nmpodeccronanbapix 00pa30BaTENbHBIX OPraHU3aAIMIX, PEATH3YIOMNUX 00pa30BaTEIbHYIO
nporpammy cpeanero oomiero oopazosanus B npeaenax ocBoenus: OINOIT CIIO na 6a3e 0CHOBHOTO
oOmiero oOpa3oBaHus, yueOHas nucnuiimHa «MareMaTHka» Hu3ydaeTcs B 001eoOpa3oBaTeIbHOM
nukie yae6Horo miuana OITOIT CIIO na 6aze OCHOBHOTrO 00IIEro 0Opa3oBaHMs C MOJTY4YEHHUEM
cpennero obmiero oopazoBanus (IITICC3).

B yueOnbix ranax [MIICC3 yueOHas mucrurummaa «MaTeMaTHKay BXOJIUT B COCTaB OOITHX
0011e00pa30BaTeNbHBIX Y4E€OHBIX AMCHUIUIAH, (OPMHPYEMBIX U3 OO0S3aTEIBHBIX IPEIMETHBIX
obnacreir ®I'OC cpennero obmero odbpazoBanus, ais crenuanbHocTet CIIO cooTBEeTCTBYIOMIETO
npoduist MpoheCCHOHATBFHOTO 00pa30BaHUsI.

PE3YJIbTATBI OCBOEHUA YYEFHOM JUCHUIIJINHBI

OcBoeHue cojepxkaHus yI4eOHOW MUCHUIIIMHBI «MartemaTrka» o0ecreyrBaeT JOCTHKCHHE
CTYAEHTAMHU CIEAYIOIINX PEe3yabTaTOB:

® JIMYHOCTHBIX:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O MaTeMaTHKE KaK YHUBEpPCAJIbHOM SI3bIKE HAYKH,
CpEIICTBE MOJICTUPOBAHUS SIBJICHUIA U MPOIIECCOB, UEAX U METOJIaX MaTeMaTHKU,

MMOHMMaHWE  3HAYMMOCTH  MaTeMaTUKH Ui HAyYHO-TEXHMYECKOTO  Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE Kak K YacTH OOIeYesOBEYeCKON KYIbTYphl uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTUA MATEMATUKH, SBOJIIOIUEN MAaTEMATUUECKUX UICH;

pa3BUTHE JIOTUYECKOTO MBIIICHHS], MIPOCTPAHCTBEHHOTO BOOOPAXEHHUs, aJTOPUTMUUECKON
KYJIbTYpPbI, KpUTHYHOCTH MBIIIJICHUS! Ha YPOBHE, HEOOXOAUMOM i Oyaymieil mpodeccuoHaIbHOM
NesITeNbHOCTH, JUIS TPOJODKEHUs 00pa30BaHus U caM0ooOpa3oBaHUs;

OBJIaJICHUE MaTEMaTHUYECKUMH 3HAHUSIMU U YMEHHUSIMHU, HEOOXOIUMBIMH B TOBCEAHEBHOMU
KU3HU, JUISI OCBOGHHUS CMEXKHBIX €CTECTBEHHO-HAYYHbIX JUCHUIUIMH U JAUCUUILUIMH
poheCCHOHANTBHOTO UK, IS TIOJTydeHHsI 00pa30BaHus B 00IaCTAX, HE TPEOYIOMINX YrayOJeHHON
MaTeMaTH4eCKON MOTOTOBKU;

TOTOBHOCTH M CITOCOOHOCTBH K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, HA TPOTSHKCHUH
BCEH JKM3HM; CO3HATEIHHOE OTHOILIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEIIHOMN
npodeccruoHalbHOM U 00IECTBEHHOM IS TEIbHOCTH;

TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOATEIBHON TBOPUECKOM U OTBETCTBEHHOM JIEATEILHOCTH;

TOTOBHOCTH K KOJUJIEKTUBHOM paboTe, COTPYHHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbHOM,
OOLIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTENbCKOM, MPOEKTHOM U IPYTUX BUJAX JESATEIbHOCTH;

OTHOIIEHHE K MPO(ecCHOHANBHON AEATEeIbHOCTH KaK BO3MOXKHOCTH YYacTHsSl B pPELICHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX ITPO0IIeM;

® MeTanpeJIMETHBIX:

YMEHHME CaMOCTOSITENIbHO ONPENeNsiTh LEeNH JACSITeIbHOCTM U COCTABJISTH  IUIAHBI
JEeSITEeNIbHOCTH; CAMOCTOSITENIFHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH JACATEIHHOCTS;
UCII0JIb30BaTh BCE BO3MOXKHBIE PECYpPCHI [UIsl JOCTHMIKEHUS MOCTABJICHHBIX IEJIed M pealld3aliu
IJIAHOB JIESITENIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYAIUsX;

yMEHHME TMPOJYKTHUBHO OOIIAThCd W B3aMMOJACWCTBOBATh B MPOILIECCE COBMECTHOM
JEeSITeNLHOCTH, YYUTBHIBATh MO3UILIUU JPYTUX YYACTHHUKOB JIEATENBHOCTH, 3()(eKTuBHO pa3pemiaTh
KOH(QJIMKTBI;

BIIQJICHUE HAaBBIKAMHM TIO3HABATEIHHOW, Y4e€OHO-HUCCIENOBATEIbCKOW U MPOEKTHOMN
JeSITeNbHOCTH, HABBIKAMH Pa3pelieHus TpoOieM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MTOUCKY METOJIOB PEIICHUSI MPAKTUUYECKHX 3a71a4, IPUMEHEHUIO Pa3IMYHBbIX METOJOB MO3HAHUS;

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITENbHON HH(OPMAIMOHHO-TIO3HABATEIHHOMN
NEeSITeNFHOCTH, BKJIIOYass yMEHHE OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHUKAX HH(POpPMAIUH,
KPUTHYECKH OIICHMBATh M MHTEPIPETUPOBATH MH(MOPMAIIHIO, MOTYYaeMyI0 U3 PA3IUYHBIX



HUCTOYHUKOB;

BJIAJICHUE SA3BIKOBBIMHU CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3J1ararb CBOK TOUYKY
3pEHHUs], UCIIOJIB30BATh AJICKBATHBIC SI3bIKOBBIC CPEICTBA;

BJIa/ICHHE HAaBbIKAMH NIO3HABATEIBHOM pe(pIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIA 1
MBICJIMTENBHBIX IIPOLIECCOB, UX PE3yJIbTAaTOB M OCHOBAHWM, I'PAaHUIl CBOErO 3HAHUS W HE3HAHUS,
HOBBIX II03HABATEJIBHBIX 3a/1a4 U CPEJICTB JUIS UX JOCTHKCHUS;

[EJIEYCTPEMIICHHOCTD B MOWCKAX W MPHHATHU PEIICHH, COOOPa3UTEIbHOCTh U MHTYUIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUMN; ClIOCOOHOCTh BOCIIPUHUMATh KPACOTy U TAPMOHUIO
MHpA;

®  npeomMemHuix:

c(OPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOW KYJIbTYPHI M MECTE
MaTeMaTHUKd B COBPEMEHHOH NMBWIM3ALMK, CHOCO0AaX OMMCAHUS SBJIEHUN pEaJbHOrO0 MHpa Ha
MAaTE€MAaTHYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh TPEJCTABIEHUH O MaTEeMaTHUYECKUX TMOHATUAX KaK BaKHEMIINX
MAaT€MAaTHYECKUX MOJENAX, MO3BOJSAIONIMX ONMMCHIBATh M HM3Yy4aTh Pa3HbIE INPOLECCHI U SIBIICHUS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMATHYECKOIO IMMOCTPOCHUS MaTEMAaTUYECKUX TEOPU;

BJIAJICHUE METOJAMH JI0KA3aTEIbCTB W QJITOPUTMOB PEIIEHUS, YMEHUE WX IPUMEHSTH,
IIPOBOJIUTH JI0KA3ATENbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAaHJAPTHBIMM NIPUEMAaMHU DEIICHHUS PpPALMOHAIBHBIX W HPPALUOHAIBHBIX,
[TOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHHUH M HEPABEHCTB, MX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOrpamMM, B TOM YHUCIE JUIsl MTOMCKA IyTH pEUICHUs U
WJUTFOCTPALIMY PELICHNS] YPABHEHUIN U HEPaBEHCTB;

c(OpMUPOBAHHOCTh MPECTABICHNN 00 OCHOBHBIX MOHATUSAX MAaTEMaTUUYECKOTO aHAJIN3a U UX
CBOMCTBaX, BJAJCHHE YMEHUEM XapaKTepuU30BaThb IMOBeACHUE (QYHKIUH, MCIOJIb30BaHUE
IIOJIyYEHHBIX 3HaHUM I OTIMCAHUA U aHAJIN3a PEAlIbHBIX 3aBUCUMOCTEH;

BJIQJICHUEC OCHOBHBIMHM IOHSTHSMHM O IUIOCKMX M IPOCTPAaHCTBEHHBIX I'€OMETPHYECKUX
¢burypax, UX OCHOBHBIX CBOMCTBax; c(hOpPMHPOBAHHOCTb YMEHHs PACIO3HABATH I'€OMETPUYECKUE
Gurypel Ha uepTexax, MOJENAX U B pEaTbHOM MHpE; IPUMEHEHHE HW3YyYEHHBIX CBOWCTB
reoMeTpudeckux Guryp u Gopmys Ui peuieHus reoOMEeTpUUYECKUX 3a/1ad U 3a/1a4 ¢ MPaKTHYECKUM
COJZIEpIKaHUEM;

Cc(OPMHUPOBAHHOCTh MPEACTABIEHUI O MIpoleccax W SIBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIM
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B DPEAIBHOM MHPE, OCHOBHBIX IIOHATHAX
JIEMEHTAapHON TEOPUU BEPOATHOCTEN; YMEHUN HAaXOJUTh M OLIEHUBATh BEPOSTHOCTH HACTYIIJICHUS
COOBITUH B NPOCTEHIIMX HPAKTUYECKUX CUTYalUsIX M OCHOBHBIE XapaKTEPUCTHKH CIy4alHBIX
BEJIMYHH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BaHKUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpPaMM IIPU PELICHUU
3aza4.

COJIEP)KAHUE YYEBHOU JUCIIATLINHBI

BBenenne
Matematuka B Hayke, TEXHUKE, DJKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U
MpakTU4eCKOW nesTenbHOocTH. llemu W 3amauM  W3ydYeHHS MaTeMaTUKU TPH  OCBOCHUH
cnemmanbpHocTen CIIO.
AJITEBPA

Pazeumue nonamusn o uucne
HeJ’ILIe U palMOHAJIbHBIC 4YHCIIA. I[CﬁCTBI/ITGJIBHBIC quciia. Hpu6ﬂu9¥C€HHbl€ BblHUCTIEHUAL.



Komnnexcnule yucna.
Kopnu, cmenenu u nozapughmut

Kopuu u crenenn. KopHu HaTypanpHO# cTemeHHM M3 4Mcia U UX cBoiicTBa. CTemeHH C
paloHaIbHBIMU TOKa3aTeNIMM, UX cBoWcTBa. CTeneHW ¢ JAEHCTBUTENbHBIMU IOKAa3aTENISIMU.
Ceoticmea cmenenu ¢ 0elcmsumenbHbiM NOKA3amesem.

Jlorapudgm. Jlorapudpm yucaa. OcHOBHOE JIOTapUPMUIECKOE TOXKACCTBO. [lecaTHUHbIC U
HaTypaibHble Jorapudmel. [IpaBuna neiictuii ¢ orapudmamu. [lepexoq K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue anredpamvyeckux BbipaxkeHuil. I[IpeoOpazoBaHue palMOHANbHBIX,
MppaAMOHAIBHBIX CTETICHHBIX, IIOKA3aTENbHBIX U JIOTApU(PMUIECKAX BBHIPAKCHHIA.

Ilpakmuueckue 3anamusn

Apudmernueckue AeMCTBUS HaJ YUCIaMHU, HAX0KJI€HUE TPUOIMKEHHBIX 3HAUEHUI BETMYUH
Y TIOTPEIIHOCTEN BBIUMCIEHUN (a0COIIOTHON U OTHOCUTENIbHOM ), CPAaBHEHNE YUCIIOBBIX BHIPAYKEHUI.

Brruncnenue u cpaBHEHUE KOpHEW. BBITIOIHEHNE pacdyeToB ¢ paAuKalaMu.

Pemenune nppannoHansHeIx ypaBHeHUH. HaxoxaeHrne 3HaYeHN CTeNeHEN C pallMOHATbHBIMU
nokazarensiMu. CpaBHeHue creneHell. I[IpeoOpa3oBaHHs BBIpaKEHUH, COAEpIKAIlUX CTENEHH.
Pemrenne nokasareabHbIX YpaBHEHUM.

Pemenue npuknaaHbixX 3a7a4.

Haxoxnaenue 3HaueHuil ysorapudma mo mpou3BOJIBLHOMY OCHOBaHMIO. [lepexon oT ogHOrO
OCHOBaHUSI K JpyroMmy. Breiuucinenue u cpaBHeHue Jsorapudmon. JlorapupmupoBanue u
ITOTEHIIPOBAHUE BBIPAKECHUM.

[IpuOnmxeHHbIe BBIYUCIICHUS U PELIEHUS PUKIIAIHBIX 3a/1a4.

Pemenue norapugmuueckux ypaBHEHUH.

OCHOBBbI TPUTOHOMETPUHA
OcHOBHBIE TOHATHSA

Pagnannas mepa yrina. BpamarensHoe npuxenue. CMHYC, KOCUHYC, TAHT€HC M KOTaHTE€HC

YHCIIa.
OcCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA

®opmyinbl puBeaeHuss. PopMyiibl cinoxeHus. PopMyiibl yaBoeHUsT Dopmyibl NOIOBUHHOSO

yena.
IIpeoOpa3oBanus MPOCTEHIIUX TPUTOHOMETPUYECKHUX BbIPAKeHUI

[IpeoOpa3oBaHue CyMMbI TPUTOHOMETPUUYECKUX GYHKIUI B TPOU3BEICHUE U IPOU3BEACHUS B

CyMMY. BoipaosiceHue mpuzoHoMempuieckux QyHKyuti yepe3 maHeeHc NOL08UHHO20 ap2yMeHmd.
Tpuronomerpuveckne ypaBHeHHsI H HEPABEHCTBA

[IpocTeiilie TPUTOHOMETPUYECKUE YpaBHEHUs. [Ipocmeviwiue mpueconomempuyeckue
HepaseHcmaa.

OoOpaTtHble TPUTOHOMETPUYECKHEe PYHKIUHN. APKCUHYC, ADKKOCUHYC, aPKTAHI'€HC.

Ilpakmuueckue 3anamusn

Pannansblii MeTOA M3MEpEHUsl YIJIOB BpalleHUs U CBS3b C IpagyCcHON Mepoil. OCHOBHbIE
TPUTOHOMETPUUYECKHUE TOXKIECTBA, (DOPMYINBI CIOXKEHHs, YABOCHHUs, NpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUYECKUX  (QYHKIMI B  TpOU3BENEHHE,  MpeoOpa3oBaHHe  MPOHU3BEACHUS

TpuroHoMmerpuyeckux ¢QyHkiuit B cymmy IIpocreiimine TpUrOHOMETPUYECKHE YpaBHEHUS MU
HEpPaBEHCTBA.

®YHKIIUHA, UX CBOMCTBA U TPA®UKH



@yukuuu. O61acTh ONPEEICHUs U MHOXKECTBO 3HAYCHUH; rpaduK (YHKIIMH, MOCTPOCHHE
rpaduKoB QYHKIHHA, 3aJaHHBIX PA3TUYHBIMH CLIOCOOAMH.

CaoiictBa ¢yHkuuu. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTIPAHUYEHHOCTD,
NEPUOANYHOCTh. [IpoMEXyTKH BO3pacTaHus M YOBbIBaHUS, HAHOOJbIIEE M HAUMEHBIIEE 3HAUCHHUS,
TOUYKU 3KcTpemyma. ['paduueckas unreprperamys. [Ipumepsl GyHKINOHATBHBIX 3aBUCUMOCTEH B
peabHBIX TIpoIeccax | SBJICHUAX. Apudmernueckue onepayuu Hao yuxyusimu. Crodxicnas gyukyus
(komnosuyus).IloHsiTHE O HENIPEPHIBHOCTU (DYHKIIUU.

O6patubie pynkuuu. Oonacme onpedenenus u 061ACMb 3HAYEHUL 0OPAMHOU PYHKYUU.
I'pagpux obpamnou ¢hynxyuu.

CreneHHble, NOKa3aTelbHbIe, JorapupmMuyeckue ¥ TPUrOHOMeTpUYecKHue GyHKIIUM.
OOpaTHble TPUTOHOMETPUYEeCKHEe (PYHKIMH

Onpenenenns GyHKIUHN, UX CBOMCTBA U TpadUKH.

[IpeobpazoBanusi rpaduxoB. [lapamnensHbIii MEpeHOC, CUMMETPUS OTHOCHUTEIBHO OCe
KOOPAMHAT U CUMMETPUS OTHOCUTENIBHO Hadajga KOOPAUHAT, CHMMETPHSI OTHOCUTEIIBHO IPSIMOM Y =
X, PacTsDKEHHME M CKATHE BJIOJIb OCEW KOOPAMHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBHCHUMOCTEM MEXIy NEpPEMEHHBIMH B pPEaJbHBIX IMPOLEccaXx M3 CMEXKHBIX
muciutinH. Onpenenenue ¢yHkiuid. [loctpoenue u urenue rpadukoB dyHkiui. MccnemnoBanme
¢byukun. CBoMCTBA JIMHEWHOM, KBaJAPATUUHOM, KYCOUHO-TMHEWHOHN U TpOOHO-TUHEHHOMN (YHKIIHM.
HenpepriBable u nepuoanyeckue pynknuu. CBOHCTBA U rpa@UKu CHHYca, KOCHUHYCA, TaHT€HCa U
kotaHrerca. OOpaTtHble (yHKIMM W uX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE (GYHKIIMHU.
[IpeobpazoBanus rpaduka dhyakiuu. ['apmonndeckue konedanus. [Ipukinamabie 3a1a9u.

Iloxa3zaTenbHble, TOrapupMUUECKUE, TPUTOHOMETPUYECKUE YPABHEHUS U HEPAGEHCMEA.

HAYAJA MATEMATHYECKOI'O AHAJIN3A

IMocaenoBareabHocTH. CriocoOBI 3amaHUg W CBOMCTBA YHCJIOBBIX IIOCIIENOBATEILHOCTEMN.
Ilonamue o npeodene nocnedosamenvrocmu. Cyuecmeoganue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocreoosamenvhocmy.  CyMMHpOBaHUE  TocleloBaTenbHOCTel.  beckoHeuno  yObIBaromias
F€OMETPUUECKAs IPOIPECCUSI U €€ CyMMa.

IIpousBoanas. IloHsaTue o mMpousBOgHON (YHKIMH, €€ TeOMETPHYECCKHUN W (HU3UYCCKUI
CMBICI. YpaBHEHHE KacareldbHOW K rpaduky ¢ynkuuu. I[IpousBoaHbIE CyMMBI, pPa3HOCTH,
Mpou3BeACHUs, 4YacTHble. [IpoM3BOAHBIE OCHOBHBIX JleMEHTapHbIX G(yHKUUN. I[IpuMenenue
MIPOM3BOJIHOM K HCCIIEIOBaHUIO (DYHKIUMH U TOCTPOCHUIO TpadukoB. [Ipouzsoonvie obpammol
@yHKYUU U KOMRO3UYUU DYHKYUU.

[IpuMepsl UCHOJIB30BaHUSL TMPOU3BOJHOM Ui HAXOXKIACHUS HAWIYYLIErOo peleHus B
NPUKIAIHBIX 3aJadax. BTopas mnpousBojHas, €€ TIeOMETPUYECKHH U (PU3MYECKUl CMBICIH.
HaxoxpaeHnue ckopocTtu ajs mpoiiecca, 3aJaHHOro (Gopmynnoi u rpadukom.

IlepBooOpa3nast u mHTerpaJ. IlpuMeHeHne onpeneaeHHOTO MHTErpanga g HaxOKJICHUS
wiomaan KpuBoiuHeitHoN Ttpanermu. ®opmyna Heiorona—IJleitonuma. [lpumepsl npumMeHeHHS
MHTErpana B GU3NKe U TEOMETPHH.

Ilpakmuueckue 3anamus

UucnoBasi  MOCIENOBAaTENbHOCTh, CIMOCOOBI €€  3aJaHus, BBIYHUCICHHUS  YJICHOB
nocnenoBarensbHocTU. [Ipenen mocnenoBarenbHOCTH. beckoHeyHO yObIBaroias reoMeTpudeckast
MIPOrpeccusl.

[IpousBoHasA: MEXaHUYECKUN U TE€OMETPUUECKUM CMBICI MPOU3BOIHOM.

VYpaBHeHune kacarenbHo B oOmem Buze. [IpaBuma u dopmynsl auddepeHIpoBaHus,
TabNMUIa MPOU3BOJHBIX dIeMEHTapHBIX (yHKIM. VccnenoBanue (yHKIHH C MOMOIIBIO



npou3BoHON. HaxoxaeHue HamOOJbIIEro, HAMMEHBLIETO 3HAYEHUSI M DKCTPEMAJIbHBIX 3HAUCHUI
¢byHKIMH.

Wuterpan u nepooOpasznas. Teopema Hprorona—IJleiiOnuma. IIpumenenne mHTErpaia K
BBIUMCIICHUIO (PU3NYECKUX BEITMYMH M IJIOIIAJICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus: M cucTeMbl YpaBHeHHI. PanmoHaibHble, MppallMOHAIbHBIE, [TOKA3ATEIbHBIEH

TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCWIBHOCTH ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHbIE TNpUEMBbl HX pelIeHUus (pa3oKEHWE Ha MHOXUTENIM, BBEJEHHE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, IpapUUECKuil METON).

HepaBencrBa. PanmonansHble, HppalMOHAIBHBIE, I0KA3ATEIbHBIE U MPULOHOMEMPULECKUE
HepaBeHCcTBa. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnouab3oBanue cBOMCTB W rpapukoB (QyHKUMHA @PH pelIeHUHM YpPaBHEHHUH H
HepaBeHCTB. MeTo1 nHTEpBaioB. M300pakeHne Ha KOOPAMHATHOM MIJIOCKOCTH MHOYKECTBA PEIICHU I
YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaouwvie 3a0auu

[IpuMeHeHne MaTeMaTHYECKUX METOJIOB JIJISI PEHIEHUS COIeP KAaTEeNIbHBIX 3a/1a4 U3 Pa3InYHbIX
oOrnactell HayKH M MPAKTUKH.

WNHTtepnperanus pe3yapTaTa, yd4eT peaJbHbIX OIPAHUYECHUMN.

Ilpakmuueckue 3anamus

Kopnu ypaBuenuii. PaBHocunbHoCTh ypaBHeHUN. [IpeoOpa3zoBanue ypaBHEHU.

OCHOBHBIE MPUEMBI PEIICHUS YpaBHEHUH. PellieHue cucremM ypaBHEHUM.

Hcnons3oBanne CBOMCTB U rpaduKoB (PYHKIIMIA JJIs1 pEIICHUs] YpaBHEHUW U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEM
1eMeHThl KOMOMHATOPUKU

OcHoBHbIE TOHSTHS KOMOWHATOPUKU. 3ajayd Ha MOACYET 4YHCIa pa3MelleHUul,
NepecTaHoBOK, coueranuil. Pemienne 3amau Ha nepebop BapuanToB. @opmyna 6unoMa HproToHa.
CBoiicTBa OMHOMHHAIILHBIX KO3 dunneHToB. Tpeyroapauk [lackans.

JJiIeMeHThI TEOPHH BEPOSITHOCTE

CO6LITI/Ie, BCPOATHOCTD CO6BITI/I$I, CJIOKCHHNEC U YMHOKCHUC BCPOHTHOCTeﬁ. Ilonsmue
OHE3a68UCUMOCINU COOLIMULL. ﬂucxpemna}l C]ZyllalZHCl}l e6eluvduHa, 3dKOH ee pacnpedeﬂeHuﬂ. Yucnosvle
xXapakmepucmuKxku OMC‘ern’lHOZZ C.flyltaleOIZ eenuyunsl. Ilonamue o 3akone 6onbuux yucel.

DJIEMEHThI MAaTEeMAaTHYeCKOH CTATHCTHKH

[IpencraBnenue AaHHBIX (TaONMIBI, JUArpaMMBbl, TpaUKH), ceHepanbHas CO8OKYNHOCHIb,
8b100pKa, cpeoHee apupmemuueckoe, meouana. Illonamue o 3a0auax mamemamuieckou
CMamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumenenuem 8eposmHOCMHBIX MenMoos.

Ilpakmuueckue 3anamus

Hctopust pa3BUTHS KOMOMHATOPHKH, TEOPUM BEPOSTHOCTEM M CTATUCTUKU U HMX POJb B
pa3nuyHbIX cdepax dYeToBeUeCKOW ku3HenesTeabHOCTH. IlpaBuna komOuHaTopuku. Pemienue
KOMOMHATOPHBIX 33/1a4. Pa3Mertenus, coueTanus 1 rnepectaHoBku. bunom HeroToHa U TpeyrosisHUK



[Tackaia. [Ipuxinanselie 3aga4u.

Kitaccnueckoe omnpeneneHue BepOSTHOCTH, CBOWCTBA BEPOSTHOCTEH, TeOpeMa O CYMME
BeposATHOCTEH. Bpruncienune BeposTHOocTel. llpuxiannbeie 3apmauu. IlpencraBieHue YuCIOBBIX
JnaHHbIX. [IpukinanHbie 3aqauu.

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosnoxeHue IByX HOpsMbIX B HpocTpaHcTBe. llapamiensHocTh npsiMOd U
mockocty. IlapammensHocTh  1UIOCKOCTEH. IlepneHIUKYIApHOCTE NPSIMOM M IUIOCKOCTH.
[lepnenuKyisip ¥ HaKJIOHHAs. YTOJI MEXLy IPSIMOM U IUNIOCKOCTHIO. /IByrpaHHBIN Yroil. YTros Mexay
I0cKocTAMU. [lepneHaAuKyIsIpHOCTD ABYX INIOCKOCTEH.

I'eomerpuueckne npeoOpazoBaHUsl MPOCTPAHCTBA: MAPAJICNIbHBINA IEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO TUIOCKOCTH.

[TapannensHoe mnpoektupoBanue. Iliowadb opmoconanvrol npoexkyuu. V3o0paxenue
MIPOCTPAHCTBEHHBIX (UTYD.

MHoOrorpaHHuKHu

Bepmmnsl, peOpa, rpaHu MHOTOTpaHHUKaA. Paseepmka. Muocoepannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Junepa.

[Tpusma. Ipsmas u naknonnas npusma. [pasunbaas npusma. [lapamnenenunen. Ky6.

[Inpamuna. [IpaBunbsHas nupamuaa. Y ceueHHas nupamuga. Terpasiap.

CumMMetpuu B KyOe, B apajulesienunese, B Ipu3Me U MupaMu/e.

Ceudenus Ky0a, IPU3MBbI U TUPAMU/IBI.

[IpencraBnenue o NpaBUIbHBIX MHOTOTPaHHUKAX (TeTpasape, KyOe, OKTasape, 10JeKadipe U
HUKOCAdIpe).

Tesia ¥ MOBEPXHOCTH BpallleHUSA
Hunuaap m koHyC. YcedeHHBIM KOHyc. OCHOBaHWE, BBICOTA, OOKOBasi MOBEPXHOCT,
oOpa3yromas, pazBepTka. OceBble CeUeHUs U CEUSHHUs], apaljielIbHbIe OCHOBAHUIO.
ap u cdepa, ux ceuenus. KacarenabHas miuockocTs K cdepe.

HN3MepeHusi B reoMeTpuu
O06bem u ero u3mepenue. MaterpansHas hopmyna oowvema.

®opmyiel 00beMa Kyba, MPSMOYTOJILHOTO TapaljIeIeIUIIe a, IIPU3MBI, IIHIUHpa. Dopmyribl
o0beMa nmupaMuzbl U KoHyca. DopMyibl IO OBEPXHOCTEH MUIMHIPA U KOHyca. DopMyIibl
oObeMa 1mapa u rmiomasau chepsl.

[Togo6ue Ten. OTHOLIEHUS IIOIIA/IEH MOBEPXHOCTEN U 00BEMOB MOIOOHBIX TEJL.

KoopaunaTtbl 1 BEKTOPbI

[IpsmoyronpHas (IeKapToBa) cHUCTeMa KOOpAWMHAT B mpocTpaHcTBe. DopMyna pacCTOSTHUS
MEXIy IBYMS TOUKaMU. Y paBHEHUS chepsl, niockocmu u npsamotl.

Bekropsl. Moayne BekTopa. PaBeHcTBO BeKTOpoB. CJ0KE€HHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. Pa3nokeHune BeKTOpa IO HampaBJiCHUSM. YTOJI MEXAYy JIBYMSI BEKTOpPaMHU.
[Ipoekuus Bekropa Ha ock. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEIEHNE BEKTOPOB.

Hcnonp30BaHne KOOpAMHAT M BEKTOPOB IMPU PEIICHUM MaTEeMAaTHYECKUX U TPHUKIATHBIX
3a/a4.

Ilpakmuueckue 3anamus



[Ipu3Haku B3aMMHOIO pAaCIOJIOKEHUsS MPAMBIX. YTOJI MEXKIy MpsAMbBIMUA. B3aumHoe
PacCIIOJIOKEHUE NMPAMBIX U INIOCKOCTEN. llepnenaukyisap U HaKJIOHHAsA K IUIOCKOCTH. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO. TeopemMbl 0 B3aUMHOM PaCIOJIOKEHUU NPSAMOU U IIIOCKOCTH. Teopema o Tpex
NEPIEHIUKYIIAPaAX.

[Ipu3Haky M CBOMCTBA NMapaJuICIbHBIX U NEPHEHAMKYISPHBIX ILUIOCKOCTEH. PaccrosHue or
TOYKH JI0 IUIOCKOCTH, OT MpsIMOM 10 INIOCKOCTH, PACCTOSHHME MEXIY IUIOCKOCTAMM, MEXAY
CKPEILMBAIOIIUMHUCA MIPSMBIMU, MEXKTy IPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHHWE U €r0 CBOWCTBA. Teopema O naowaou Opmo2oHAIbHOU
npoeKyuu MHO20y201bHUKa. B3auMHOE pacoiosKeHne IPOCTPaHCTBEHHBIX QUTYP.

Paznuunble  Buabl  MHOTOrpaHHuUKoB. Mx  u3oOpaxenus. CeueHus, pa3BEpPTKU
MHOTOrpaHHuKkoB. Ilnomane nmoBepxHoctu. Buabl cumMmerpuii B mpocrpanctBe. Cummerpus Ten
BpAaIleHUs] U MHOTOTpaHHUKOB. Briunciienue miomaaei 1 00beMoB.

Bekropel. [elictBuss ¢ BekTopamu. JlekapToBa cHcTéMa KOOpPJIWHAT B IPOCTPAHCTBE.
VYpaBHEHUE OKPYKHOCTH, chephbl, MIIOCKOCTH. PaccTosiHue Mexay Toukamu. JIefCTBUS ¢ BEKTOpaMHu,
3aJJaHHBIMU KoopanHaTamu. CKalisipHOE MTPOU3BeIeHNE BEKTOPOB. BekTopHOe ypaBHEHHE NPIMON U
IIJIOCKOCTH. Vcnosib30BaHME BEKTOPOB MPH JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

Jnsi BHEAyAMTOPHBIX 3aHATHM CTyIEHTaM HAapsAay C PEUICHUWEM 3a7a4 UM BBIIOJHEHHUS
MPaKTUYECKUX 3aJaHUi MOXHO MPEUIOKUTH TEMbI MCCIEI0BATENbCKUX U pedepaTUBHBIX padoT, B
KOTOPBIX BMECTO CEpHHA OTAENIBHBIX MEJKUX 3a/Jad M YHNPaKHEHUN IPEeAIararoTcs CHOKETHbBIE
3a/1aHusl, TPEOyIoIUe UTUTEIHHOM pabOThl B paMKax OJHOM MaTEMaTHYECKON CUTyaIlH. DTH TEMBI
MOTYT OBITh KaK MHAWBHUIYATbHBIMU 33JaHUSIMU, TaK U TPYIIIOBBIMU ISl COBMECTHOTO BBITIOJIHEHUS
HCCIEA0BAHUS.

IIpuMmepHbIe TeMbl pedepaToB (AOKIAI0B), HCCIEA0BATEIbCKUX IPOEKTOB
e HenpepoiBHBIE 1po0OH.
e [IpumeHeHue CIOXKHBIX IPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
e [lapannenbHOE MPOEKTUPOBAHUE.
e C(CpenHue 3HaYEHUS U UX IPUMEHEHHE B CTATHCTHKE.
e BekropHoe 3aaHue TPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
o (Cli0KeHHE TApMOHHYECKUX KOJICOaHUH.
e [I'paduueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.
e [IpaBuibHBIEC U NOIYNPABUIbHBIE MHOTOTPAHHUKH.
e KoHnueckue ceyeHus U X IPUMEHEHUE B TEXHUKE.
o [lousarue nuddepeHnnana u ero NPUIOKEHUS.
e (Cxembl NOBTOPHBIX UCIIBITAHUN bepHyIin.
e liccnenoBanue ypaBHEHUN U HEPABEHCTB C IapAMETPOM.

TEMATHYECKOE IINTAHUPOBAHHME

[Ipu peanuzanuu conepxanus o01eo0pa3oBaTebHON yueOHON TUCIUIUIUHBI «MaTeMaTHKa
B mpenenax ocsoeHuss OIIOIT CIIO na 0a3ze oCHOBHOro oOuIero oOpa3oBaHUs C MOJTy4YE€HUEM
cpenHero ob6mero o6pazosanust (IIIIKPC, TIIICC3) wmakcumanbHass ydeOHasi Harpyska
oOyyaronuxcs 1o crenuansHocTsM CIIO conmanbHO-3KOHOMUYECKOTO MPoduitst, cocTaBisieTr — 276
4acoB, U3 HUX ayJUTOpHas (00s3arenbHas) yueOHas Harpyska oOyvaromuxcss — 252 Jaca, BKIIIO4ast
nexuuu (ypokn) —100 yacoB, npakTrueckue 3aHaTHs — 152 yaca.

TemaTnueckuii mjiaIaH



IIpoduias npodeccuoHAILHOr0 00pa30BaHUsA:
COLMAJILHO-9KOHOMMYECKU I
CrnenuansHocts CIIO:
38.02.01 «DxoHoMuKa U OyXranTepckuil yder (1o
Conepxanue 00yyeHust OTpPACIISAM)»
AYIUTOPHBIE 3aHATHS
Jlekuuu IIpakTHYeckue Hroro
(ypoxu) 3aHATHSA
Beenenne 2 2 4
PasBuTHe NOHATHSA O YHCTIE 4 4 8
Kophu, crenenn u 1orapugmol 12 15 27
IIpsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE 7 15 22
KomOunaTopuka 6 6 12
KoopanHaThbl U BeKTOPbI 8 15 23
OCHOBBI TPUTOHOMETPHUH 12 15 27
DyHKIMU U TPaQUKH 8 15 23
MHOrorpaHHUKH U KpyrJible TejJa 5] 6 11
Hauyajia MaTeMaTH4YeCKOro aHAJIU3a 10 15 25
HuTerpan u ero npuMeHenmne 10 15 25
JJieMeHTbl TeOpMH BepoOSITHOCTEH U 6 15 21
MaTeMATHYECKOH CTATHCTHKH
YpaBHeHusI U HEPaBEeHCTBA 10 14 24
Hroro 100 152 252
Ipomesrrcymounan ammecmavyus ¢ popme rx3amena (24 uaca)

Bcero 276

XAPAKTEPUCTHKA OCHOBHbBIX BUJOB JEATEJIBHOCTH

OBYYAIOIIUXCA

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/J0B /1€ATEJILHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX e CTBHIl)

BBenenue

O3HakoOMJIEHHE C POJIbIO MaTeMaTHKH B HayKe, TEXHHUKE,
SKOHOMHUKE, MH(POPMAIMOHHBIX TEXHOJOTHUSX M IMPAKTHYCCKOU
JEITEILHOCTH.

O3HakoMJIEHHUE C LEJISIMUA U 33Jja4aMy U3y4EHUs1 MaTeMaTHUKU [IpU
ocBoeHnHu cnenuanbHocTer CIIO

AJITEBPA

Pa3zBurTHne moHsaTus
0 YHucJIe

Boinonnenue apudmMerndeckux ASMCTBUM HaJ YUCIAMU, COYeTas
YCTHBIE U MUCbMEHHBIE IPHEMBI.

Haxosxaenne npuOimKeHHbIX 3HaUeHUH BEJITMYUH U TIOIpeIHOCTEeN
BBIUMCIIEHUH (a0COIIOTHOM ¥ OTHOCHUTENBHOM); CpaBHEHHE
YHCIIOBBIX BBIPAXKEHUH.

Haxosxaenue ommbok B mpeoOpa3oBaHUAX U BHIYUCIEHUSIX
(OTHOCHTCSI KO BCEM IIYHKTaM IPOrpaMMBbl)

Kopnu, crenenn, jora-
pudmbI

O3HakoMJIEHHE C IOHITHEM KOPHS N-i CTENEHH, CBOMCTBAMU
pazuKaioB U MpaBUJIaMH CPABHEHUS! KOPHEH.
@OopMyIMpOBAHHUE ONPENEIECHNUS KOpPHA M CBOMCTB KOpHEH.




Bbluniciienue M CpaBHEHUE KOPHEW, BBIIIOJHEHUE IPUKHUIKU
3HAYEHUS KOPHSL.
[IpeoOpa3oBanne YHCIOBBIX M  OYKBEHHBIX  BBIPAKCHHUH,
COZAEpKALIUX PaTUKAIIBI.
Brimonnenue pacueroB no (opMmyinaM, COIEpKAIIUM paTuKalbl,
OCYILIECTBIISI1 HEOOXOJMMbIE IIOJICTAHOBKH U ITPE0Opa30BaAHMUSL.
OnpeneneHre paBHOCUIBHOCTU BBIPQXKEHUH C paJuKaIamu.
Pemrenne nppaiimOHaIbHBIX YPaBHEHHM.
O3HakoMJIeHHME C TOHATHEM CTENEHU C JIEHCTBUTEIbHBIM
IIOKA3aTENEM.
HaxoxneHnue 3HaueHui CTENEeHH, UCTIONb3Ys IIPU HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.
3anucbiBaHUE KOPHSA N-M CTENEHU B BUJE CTENEHU C APOOHBIM
MoKa3aTeJIeM U Ha000POT.
DopMyIHpOBAHUE CBOWCTB CTENEHEH. BhIUMCIIEHNE CTENeHen ¢
palMOHAJIbHBIM MOKa3aTeieM, BBINOJIHEHNE MPUKUAKN 3HAYCHUS
CTEIIEHU, CPAaBHEHHE CTEIICHEM.
[IpeoOpa3oBaHre 4YHUCIOBBIX M  OYKBEHHBIX  BBIPAXKECHUH,
coAepXalux  CTENEeHW, MpUMEHss  CcBoMcTBAa. PemeHune
MMOKa3aTeIbHBIX YPABHEHUN.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEW U CTETIEHEN NpU
BBIYMCIICHUH CPEIHUX, JEJICHUHN OTPE3KA B «30JI0TOM CEYEHUN.
Pemrenne npukitagHeIX 3a/1a4 Ha CIIOKHBIE POLEHTHI

IIpeoOpa3oBanue
ajaredOpanveckux
BbIpasKeHU i

Brimonnenue npeoOpa3zoBaHuii BRIpAKECHHH, TPUMEHEHNE

dbopmyI1, CBI3aHHBIX CO CBOMCTBAMH CTETICHEH U JIOTapru(MOB.
Onpenenenue 001aCTH TOTYCTUMBIX 3HAYCHHU I
JorapuMuueckoro BelpaxkeHus. Pemenue gsorapudpmMuyeckux
ypaBHEHUH

OCHOBBI TPUTTOHOMETPHUU

OcHOBHBIC IOHATHSA

W3ydeHnue paguaHHOrO METOJIa U3MEPEHHUS YIJIOB BpAIllEHUs U UX
CBSI3U C TpaxycHOM Mepoi. M300pakeHune yriioB BpalieHUs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI YTJIa C €T0 PACTIOIOKEHHEM.
DopMmyaHpoBaHUE ONpEACTCHUI TPUTOHOMETPUYECKUX (YHKIUI
JUIs  YIJIOB TOBOPOTa M OCTPHIX YIJIOB  MPSMOYTOJIBHOTO
TPEeYroJbHUKA U OObSICHEHNE UX B3aUMOCBSI3H.

OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTB IS
TPHTOHOMETPHYECKHE BBIYHCIICHUS 3HAUEHUH TPUTOHOMETPUUECKHUX (DYHKIUH 10 OJJHOU
TOK/1€CTBA U3 HUX.

IIpeodpa3oBanus N3ydyenne oOCHOBHBIX (OpMYNT TPUTOHOMETPUU: (HOPMYIIBI
NPOoCTEeHIUX CJI0KEHU,

TPUTOHOMETPHYECKHX yIBOEHUs, TMpeoOpa3oBaHUsI CYMMBI TPUTOHOMETPUYECKHUX
BbIPa:KeHU byHKIMi

B IIPOM3BEJICHUE U NPOU3BEIECHHUS B CyMMY M IIPUMEHEHHE IPU
BBIUHMCIICHUM 3HAYEHHUsS TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIIPOILEHHUS €TO.

O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUN TOUYEK HA €IUHUYHON

OKPY>KHOCTHU M IPUMEHEHHE UX JIJIsI BBIBOJIA (POPMYJT IPUBEACHUS.

IIpocreiimmue

Pemenne mno QopmynaM M TPUTOHOMETPUUYECKOMY KPYI'y




TPHTOHOMETpPHYECKHe
YPaBHEHHS U
HepaBeHCTBAa

IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[TpumeneHne oOIMMX METOIOB PELICHUs yPaBHEHUH (IpUBEICHHE
K JIMTHEMHOMY, KBaJpaTHOMY, METOJI Pa3JI0KEHUSI HA MHOKUTEIIH,
3a MEHbl IEPEMEHHOM) INpU pEIIEHUH TPUTOHOMETPUUECKUX
YpaBHEHUH.
YMeHHe oTMeuaTh Ha Kpyre peleHus IpOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC,
APKTaHI'€HC YHMCJIa

O3HakoMJIEHHE C TOHSTHEM OOpPATHBIX TPUTOHOMETPHUUYECKUX
GyHKIHA.
H3ydenue onpeaeneHnii apkCuHyca, apKKOCHHYyca, apKTaHreHca
qrcia, GopMyIHpoBaHHUE UX, H300paKeHNE HA €IMHUIHOM
OKPY>XKHOCTH, TPUMEHEHUE TIPHU PEIICHUN YPaBHEHUI

®YHKIIUU, UX CBOUCTBA U TPA®UKU

DyHKIUH.
Ilousitue o
HeNpepbIBHOCTH (PYHKIHH

O3HakoMJIeHHE C  TIOHATHEM  TIEPEMEHHOW, IpHMepaMu
3aBHCHMOCTEH MEX/Ty IEPEMEHHBIMH.

O3HakomJieHME €  TOHATHEM  rpaduka,  ONpeesieHue
IPUHAJUIEKHOCTH TOYKH rpapuky QyHkuuu. OrpeneneHue o
dbopmyne TpocTeimiel 3aBUCHMOCTH, BHAa e Tpaduka.
Bripaxkenue no ¢popmyse o1HO nepeMeHHOH uepes Apyrue.
OzHakomiieHHe C onpeaenaeHrueM GYHKIUH, (QOpMYIHUpOBaHUE
ero.

Haxosxnenue o6mactu onpeaeneHus U 00J1acTi 3HAYCHUIA

GyHKIMH.

CgoiicTBa pyHKUMH.
I'padpuyeckasn
HHTepnpeTanus.
IIpumepsbl
(GyHKIHOHAIBHBIX
3aBMCUMOCTEH B
peajbHBIX NpoLeccax u
SIBJICHUSX.

O3zHakoMJieHHEe C puMepaMy (PYHKIIMOHAIbHBIX 3aBUCUMOCTEH B
peabHBIX MPOLIECcCaX U3 CMEXHBIX TUCIUIUIHH.

O3HakoMJIeHHE C JTOKa3aTelIbHBIMU PACCYKIECHUSIMH HEKOTOPBIX
CBOWCTB JIMHEWHOW M KBAApPAaTUYHOW (YHKIUHA, NpPOBEICHUE
HUCCIIEN0BAHUS JIMHEHHOM, KYCOYHO-JIMHEHHOM,
IPOOHO-JIMHEWHONW W KBaJApPAaTUYHOW (DYHKITHMH, TOCTPOSHUE HX
rpadukoB. Iloctpoenre u ureHue rpadukoB  (DYHKIIHIA.
Hccnenosanue GpyHKIuU.

CocraBienue BUJOB (DYHKIMI 10 JTaHHOMY YCJIOBHIO, PELICHUE
3a/1a4 Ha SKCTPEMYM.

Brimonnenue npeodpa3oBanuii rpaduka GyHKIUHA

OopaTHblie pyHKIIUU

N3ydenue nousitust 00paTHOM (PyHKIMH, ONIpeie]ieHne BUa U
noctpoenue rpaduka o6paTHON (HYHKIMH, HAXOXKACHUE €€
obnactu onpeaeneHus u oobnactu 3HaueHui. [IpumeHenne cBoiicTB
GbyHKUMIA TPU UCCIIEIOBAHUN YpaBHEHUH U PEIICHUH 33]a4 Ha
skcTpemMyM. O3HaKOMJICHHE C TIOHATHUEM CIIOKHON (PYHKIIUU.

ITocaenoBaTe ILHOCTH

O3HakoMJIEHHE C MOHATHUEM YHUCIOBOM IOCIIEA0BATEIBHOCTH,
crioco0amu ee 3aJjaHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHATHEM Ipefesa MOCIe10BAaTEIBHOCTH.
O3HaKOMIJIEHHE C BBIYUCICHUEM CYMMbl OECKOHEYHOTO YHCIOBOTO
psiza Ha IpUMepe BBIYMCICHUS CYMMbl OECKOHEUHO yOBIBaIOIIEH
TE€OMETPUYECKON IIPOIPECCUM.

Pemienue 3a1a4 Ha npuMeHeHne GopMysIbl CyMMBbI OECKOHEUHO
yOBIBaIOIIEH reOMETPUYECKON MPOTrPECCHH.

IIpousBoanas u ee

O3HaKOMJICHHE C IOHITHEM HpOI/I3BOI[HOI7L




NMNPpUMEHEHUE

Wzyuenne u  ¢dopmynmupoBaHHE €€  MEXaHHYECKOro U
F€OMETPUYECKOTO CMBICIIA, HM3YyYEHHE alrOpuTMa BBIUHCICHUS
IIPOM3BOJHON HA MPUMEPE BBHIYMCICHUS MTHOBEHHOM CKOPOCTU U
YII0BOTO KOA(PPUIIUEHTA KacaTeIbHOM.

CocraBiieHHe ypaBHEHUS KacaTelIbHOU B 00IIEM BUJIE.

YcBoenue npaBui AU PEpEeHITUPOBAHNS, TAOIUIBI TIPOU3BOTHBIX
JJIEMEHTapHBIX (QYHKIWH, TpuMeHeHnue Ui auddepeHunpoBaHus
(GyHKIMI, coOCTaBIeHNS YpaBHEHUS KacaTeIbHOM.

N3ydyenue TeopeM O CBSI3U CBOMCTB (PYHKIMU M INPOU3BOJHOIM,
dopmynupoBka ux. IIpoBeaeHHE C TIOMOIIBIO IPOU3BOIHOM
uccieaoBanus QyHKINU, 3aaHHON PopmMyIoi.

VYcTaHoBIIeHHE CBSI3U CBOMCTB (DYHKIIMM W NPOM3BOJHOM MO MX
rpadukam.

[IpuMeHeHnne MpON3BOIHOM IS PELICHHS 3aa4 HA HAX0XKICHUE
HanOO0JIbIIEr0, HANMEHBILIEr0 3HAYEHUsI U Ha HAXOK/JICHHE

IKCTpEMyMa

IlepBooGpa3nasn
U MHTErpaJ

O3HakoMJIEHHE C TOHSITHEM UHTETpasia U NepBOOOPa3HOM.
N3ydyenue mpaBuiia BBIYHCIEHUS MEPBOOOPA3HOW M TEOPEMBI
Herorona—JleiiOauira.

Pemenue 3a1ay Ha cBsA3b NEPBOOOPA3HON U €€ POU3BOIHOM,
BBIUHCIICHHE NTEPBO0Opa3HOM A1 JaHHON (QYHKIIHU.

Pemenue 3a1a4y Ha mpUMEHEHNE UHTETpajia sl BBIYUCICHUS
(GU3NYECKUX BEJIMUMH U TUIOTIAICH.

Crenennsble,
nokasarteJibHbIe,
JorapupmMuyeckue u
TPHTOHOMETpPHYECKHE
GyHKIum.
OopaTHbIe
TPUTOHOMETpPUYECKHE
byHkuun

Brruncnenue 3HaueHnid QyHKIIAN 110 3HAYEHUIO apryMEHTA.
Omnpenenenue Moja0XKeHus TOUKU Ha rpaduKe 1o ee KOOpAUHATaM U
Ha000pOT.

Hcnons3oBaHne CBOWCTB (YHKIMHA 11 CpPaBHEHUsI 3HAYCHUU
cTerneHen u JorapupmMoB.

[TocTpoenue rpa kOB CTENIEHHBIX U JTOTApUPMUUIECKUX (PYHKITUH.
Pemenne mnokazaTenbHBIX W JOrapu(MUYECKUX YpaBHEHHH WU
HEPABEHCTB 10 U3BECTHBIM aJrOPUTMaM.

O3HakoMJIEHHE C TOHSTHEM HENPEPHIBHOW MMEPUOINYECKOMN
¢bynkuuu, GopMyIupOBaHHE CBOICTB CHHYyca M KOCHHYCA,
MOCTPOEHUE UX IPaPUKOB.

O3HakoMJIeHHME C TIOHSATHEM TapMOHHYECKUX KoJeOaHui W
npUMepaMu TapMOHUYECKUX KOJICOaHUI [IsI OMUCAHUSI TIPOLIECCOB
B (pr3MKe U ApYrux o0nacTax 3HAHUS.

O3HakoOMJIEHHE C TIOHATUEM Pa3pPBbIBHON MEPUOANYECKON (DYyHKIIHH,
dbopmynrpoBaHUe CBOICTB TAHT€HCA U KOTAHT€HCA, TIOCTPOCHUE UX
rpauKoB.

[Ipumenenne CBOMCTB (YHKIMI Ui CpaBHEHHsS 3HAYCHUN
TPUTOHOMETPHUECKUX (PYHKIIHH, pEHIeHHs] TPUTOHOMETPUUECKHUX
YpaBHEHUM.

[TocTpoenue rpagkoB 0OpAaTHBIX TPUTOHOMETPUUYECKUX (DYHKIINH
U oTpesieTieHHe 1o rpadukaM uX CBONCTB.

Brimonnenue npeobpa3oBanus rpadukoB

YPABHEHUA U HEPABEHCTBA

YpaBHeHUS M CUCTEMBbI
yPaBHEHU I

O3HakoMIJICHHE C HpOCTeI\/'II_HI/IMI/I CBCACHUAMMU O KOPHAX
anre6pa1/1quKI/Ix ypaBHeHHﬁ, MNOHATHUAMU UCCIICA0OBAHNUA




HepaBeHCTBa H CUCTEMBbI
HEPABCHCTB C ABYMH
NMEePEMECHHBIMHU

YPaBHEHUH U CUCTEM yPaBHEHUM.

N3ydyenne Teopun paBHOCWIILHOCTH YPAaBHEHUM U €€ IPUMEHEHMUS.
[ToBTOpEHUE 3amucu peleHus CTaHAapTHBIX YPaBHEHUH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHHH MJIsi CBEOCHHUA K CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, WPPALMOHAIBHBIX, MOKA3aTEJIbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U CHCTEM.

Wcnonb3oBanue cBONCTB U TpadukoB (YyHKIUN IS peIICHUS
ypaBHeHuil. [ToBTOpeHre OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHeHMI ¢ IPUMEHEHUEM BCEX IPUEMOB (PA3JI0KEHUS
Ha MHOXXHTENM, BBEJCHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKH,
rpauueckoro MeToja).

Pemienne cucrtem ypaBHEHMI C IIPUMEHEHUEM pa3IMYHBIX
croco0oB.

O3zHakoMJieHHE C OOIIMMH BONPOCAMHU pELIEHUS HEPaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U TpadukoB (YHKIUM NpU pelIeHUH
HEPaBEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C MPUMEHEHUEM
pPa3IUYHBIX CTIOCOOOB.

[IpumeHeHre MaTeMaTHYECKUX METOJIOB JIJIsl pELICHUS
CoJIepKaTeIbHBIX 33/1a4 U3 PAa3JIMYHBIX 00JIacTeil HAYKU U
npakTuku. lHTepnpeTnpoBanue pe3yabTaToB ¢ Y4ETOM PeaabHBIX
OTpAaHUYECHUH.

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEU U CTATUCTUKHU

OcHOBHBIC IOHATHSA
KOMOUHATOPUKH

M3ydeHune npaBuiia KOMOMHATOPUKY U PUMEHEHHE TPU PEIICHUN
KOMOWHATOPHBIX 3a7a4.

Pemenne KoMOMHATOPHBIX 337124 METOIOM Iepedopa Mo MPaBUITY
YMHOKEHUSI.

O3HaKOMJICHHE C TMOHATHSAMH KOMOWHATOPUKH: Pa3MEIICHHSIMH,
COUCTAHUSIMH, TIepeCTaHOBKaMHu W  (dopMylaaMud Uil HX
BBIYHCIICHMS.

OObsicHeHHEe ¥  mpuMeHeHue GOopMyd  JUIS  BBIYMCICHHS
pa3MelIeHU, TePeCTaHOBOK M COUYCTAHUH MPU PELHICHUH 3a/1a4.
OsznakomiieHre ¢ OomHOMOM HproTOHA M TpeyrobHuKoM [lackaits.
Pemienune npakTH4YecKuX 3aj1a4 ¢ UCIOJIb30BaHUEM TIOHATHH U
IIPaBHJI KOMOMHATOPHKH.

DJIeMeHThI TeOPUH

I/ISY‘IGHI/IC KIIACCHUYCCKOI'0 OIIPCACICHHA BCPOATHOCTH, CBOMCTB

BEpPOSITHOCTENH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
PaccMoTpeHue npuMepoB BeIUKCIICHHS BEpOsITHOCTEH. Perenue
3a/1a4 Ha BBIUMCIICHHE BEPOSITHOCTEH COOBITHIA.
IIpencraBienue O3HakoMJIEHUE C TPEICTABICHUEM YHCIOBBIX JAHHBIX U HX
AAHHBIX(TA0IHIbI, XapaKTepUCTUKAMMU.

AUATPaMMBbl, rpauKn)

Pemienne IMMPAKTUYCCKUX 3adaY Ha 06pa60T1<y YHUCJIOBBIX JaHHBIX,
BBIYTUCJICHUC UX XAPAKTCPUCTHUK

I'EOMETPUSA

IIpsimble M IJIOCKOCTH B
NPOCTPAHCTBE

(DOpMy'J'II/IpOBKa U TPUBCACHUC TOKA3aTCIbCTB IMPHU3HAKOB
B3aMMHOTI'O PacCIioJIOKCHHU A MMPAMBIX u IUIOCKOCTEH.
Pacno3naBanue Ha JePTCKax U MOACIIAX PA3JIMYHBIX CJIIY4acB




B3aUMHOI'O  DPACIOJIOKEHHMsT  NPAMBIX U IJIOCKOCTEH,
apryMEHTUPOBAaHUE  CBOUX  CyXkAcHUU. DOpMyJIHpOBaHHE
OIIPENENICHUN, IPU3HAKOB M  CBOWCTB IApAJUICIbHBIX U
NEPIEHANKYJSAPHBIX IUIOCKOCTEH, JBYTPAHHBIX M JIMHEHHBIX
YIJIOB.

BrInonHenue nocTpoeHus yrioB MEXIy HPSMBIMH, NPSIMON U
IUIOCKOCTBIO, MEXAY IUIOCKOCTSMM [0 ONMCAaHUI0 U
pacno3HaBaHUE UX HA MOJCIIAX.

[IpuMeHeHne pU3HAKOB U CBOWCTB PACIIOJIOKEHUS MPAMBIX U
IJIOCKOCTEN MPHU PEIICHUH 3a1ad.

N3o0paxkenne Ha pHCYHKaxX W KOHCTPYHPOBAHHE Ha MOJEISX
NEPNCHAUKYIAPOB W HAKJIOHHBIX K IINIOCKOCTH, [IPAMBIX,
napaieNbHBIX TUIOCKOCTEH, YIIIOB MEKIY IPSMOH U MII0CKOCTHIO
1 000CHOBaHUE MOCTPOCHUS.

Pemenne 3a1a4 Ha BRIYUCIICHUE TEOMETPUICCKUX BEITHMYHH.
OnuchIBaHHE PACCTOSHUS OT TOYKH JIO TNIOCKOCTH, OT TIPSIMO# 110
MJIOCKOCTH, MEX]Ty TIIOCKOCTSAMU, MEX]TY CKPEIINBAIOITUMUCS
MIPSMBIMH, MEXTy TPOU3BOJILHBIMH (PUTYpamMH B TIPOCTPAHCTBE.
@opMyIMpOBaHWE W  JOKa3bIBAHUE OCHOBHBIX TEOpEM O
paccTOSIHUSIX(TEOpEM CyLIECTBOBAHUS, CBOMCTBA).

N300paskeHne Ha YePTEKaxX U MOJICTISIX PACCTOSIHUS U 000CHOBaHWE
CBOMX CyxkJeHui. OrnpeneneHue W BBIYUCICHHUE PACCTOSAHHI B
npoctpanctse. [Ipumenenne Gpopmyn U TeopeM IUIAHUMETPUU AJIs
pelieHus 3a1ad.

O3HakoMJIeHHE C TIOHATHEM MapajlIeIbHOTO MPOECKTHUPOBAHUS U
ero cpoiictBamu. DopMynHpoBaHHE TEOPEMbl O IUIOMIAIN
OpPTOTOHAJILHOM MPOEKIIMK MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu 1A OOOCHOBAaHUS IOCTPOCHUN U
BBIYUCIICHUH.

ApPryMeHTHUpPOBAHUE CBOUX CY)KJIEHUH O B3aUMHOM PACIIOI0KEHUH
POCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHMKH

Onucanue u XapaKTepUCTUKA pas3INYHbIX BUJIOB
MHOT'OI'PaHHHUKOB, IIEPEUNCIIEHUE UX JIEMEHTOB U CBOMICTB.
N300pakxeHne MHOTOIPaHHUKOB U BBINOJIHEHUE MOCTPOEHMsS Ha
U300pKEHHUSIX U MOJIENIIX MHOTOTPaHHUKOB.

Bbluncnenue  JIMHEWHBIX — 3JIEMEHTOB u yTJIOB B
IPOCTPAHCTBEHHBIX

KOH(Urypauusx, apryMeHTUPOBAaHUE CBOUX CYKICHHH.
XapakTepucTuka W HM300paKeHHe  CEYeHMs, pa3BEpTKU
MHOTOTPaHHUKOB, BEIYMCIIEHHUE IJIOLAIEH TOBEPXHOCTEHN.
[Toctpoenune mpocreiimux cedeHuit KyOa, MPU3MbI, MHPaAMUIBL.
[Ipumenenue HakToB U CBEACHUHN U3 MIIAHUMETPUH.
O3HakoMileHME C BHJAMH CHMMETPHHL B IIPOCTPAHCTBE,
dopmynupoBaHue ompeAereHUH U CBOMCTB. XapaKTepHCTHKa
CUMMETPHH TeJ BPALIeHUsS U MHOTOTPAHHUKOB.

[IpumeHeHne CBOMCTB CHMMETPHH IIPU PELIEHUHN 3a/au.




Hcnonbs3oBanue NMpHOOPETEHHBIX 3HAHUN Ui MCCIENOBAHUS H
MOJEJIMPOBAHUS HECIIOKHBIX 3a/1a4.
N3006paskeHne OCHOBHBIX MHOTOTPAaHHUKOB ¥ BBITIOJIHEHHE
PUCYHKOB IIO YCIOBHSIM 3a7ad.

TeJsia 1 moBepXHOCTH
BpallleHHsA

O3HakoMJIeHHE C BUJAMU TeJl BpallEHUs, pOpPMYIMpPOBAHUE HUX
OIPEIEIICHUN U CBOMCTB.

@opMyIMpPOBAHUE TEOPEM O CEYEHUM IIapa IUIOCKOCTbIO U
IUIOCKOCTH, KacaTeJabHOU K chepe.

XapakTepucTiKa U U300paKEHHE TEJl BPAIIEHUs, X Pa3BEPTKH,
CEUEHUS.

Pemenune 3amad Ha NMOCTPOEHHE CEYEHUMU, BBIYMCICHHUE JUIMH,
paccTtosiHuid, yrioB, Iwiomanei. IIpoBeneHne mokazaTenbHBIX
pacCyXIEHUH NPH PEIICHUH 3a7a4.

[IprMeHeHre CBOMCTB CUMMETPHUM IIPU PEIICHHUM 3aJa4 Ha Tella
BpaleHus, KOMOMHAIIUIO TEJl.

N3006paxeHnrie 0CHOBHBIX KPYIJIBIX TEJl U BBIMOJIHEHUE PUCYHKA IO
YCIIOBUIO 3a/1a4H.

HN3mepenusi B reomeTrpum

O3HaKkOMJICHHE C IOHATHAMH IIOMAIA H 00beMa, aKCHOMaMU
U CBOMCTBAaMH.
Pemenune 3agau Ha BbIYMCIEHHE IJIOLIaAEN IUIOCKUX (uryp c
MPUMEHEHHEM COOTBETCTBYIOUX ¢GopMyal U (aKkTOB U3
TJIAHUMETPHUH.
N3ydyeHue teopeM O BBIUYMCICHUH OOBEMOB MPOCTPAHCTBEHHBIX
TeJl, pelIeHHe 3aJad Ha NpuMeHeHue GOopMyJ BBIYHCICHUS
00BEMOB.
N3ydenne dopmyn sl BBIYMCIACHUS TUIOMIAACH MOBEPXHOCTEH
MHOTOIPaHHUKOB U TE€J BPALLEHHUS.
O3HakoOMJIEHHE ¢ METOJOM BBIYMCIICHHS IUIONIAAA MOBEPXHOCTH
cdepsl.
Pemienue 3a1a4 Ha BEIYMCIICHHE ILTOIIA/IEN TOBEPXHOCTHU
IPOCTPAHCTBEHHBIX TEI.

KoopauHaThl 1 BEKTOPbI

O3HakoMJIEHHWE C TIOHSATHEM BekTopa. M3ydeHue aexkapToBOit
CUCTEMbl KOOPJIMHAT B MPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM
KOOpJMHATaM TOYEK M IUIOCKOCTEH, HaXOXXJIEHHE KOOpIUHAT
Touek. HaxoxxieHue ypaBHEHUI OKPYKHOCTH, c(hepbl, IIOCKOCTH.
Boruncnenue paccTosiHUN MEXAY TOUKAMHU.

N3ydyeHne cBOWCTB BEKTOPHBIX BEIMYMH, MPABUI PA3I0KCHHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPaBUJI HAXOXKICHUS
KOOpJMHAT BEKTOpa B MPOCTPAHCTBE, MpaBWI JEUCTBUIl C
BEKTOPaMH, 33JJaHHBIMH KOOPIMHATAMHU.

[IpumeHenne Teopurd TMpH pEUICHUH 33aJady Ha JCUCTBUS C
BEKTOPAMH.

N3yueHue CckaasipHOTO TMPOU3BENCHUSI BEKTOPOB, BEKTOPHOIO
yYpaBHEHUs MpAMOW U IUIOCKOCTH. lIpumeHeHue Teopun mnpu
pEIIeHUN 33]1a4 Ha JEHCTBUS C BEKTOpaMH, KOOPJAUHATHBIN METOI,
MIPUMEHEHHE

BEKTOPOB IS BBIUMCIICHUS BEIMYUH YIJIOB U PACCTOSTHUM.
O3HakoMJIEHUE C JOKA3aTeIbCTBAMHU TEOPEM CTEPEOMETPHUH O
B3aUMHOM PACIIOJIOKEHUU MPAMBIX U INIOCKOCTEH C




\ HCIIOJIb30BAHUEM BEKTOPOB.
YYEBHO-METO/JIUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MPOI'PAMMBI YUYEBHOM JAACHUTIIINHBI
«MATEMATUKA»

Peanu3anus nporpaMMbl yueOHOW JUCIUILIMHBI IPEANOIaracT Hajauyre ydeOHoro kabuHera
MaTeMaTUKU Ui TPOBEACHHS 3aHITUH BCEX BHUIOB, NPEAYCMOTPEHHBIX 00pa30BaTEIbHOM
nporpamMmmoii  (Ypok, NpakTHYECKOe 3aHsITHE, JIaDOpaTOpHOE 3aHATHE, KOHCYNIbTAllMs, JICKIHUS,
CEMHUHAp), B TOM YHCJIC I'PYNIOBBIX ¥ WHIMBUIYaJbHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS U
npoMexyTouHoit arrectaruu — 303.

Ilepeuens ocnosHo20 0bopydosanusi:

Pabouee mecTo mpenogaBarens

Jlocka MejoBasi - 2 IIT.

Cron yuennveckuit - 50 mir.

Cryn yuenuueckuit - 40 .

Ckambs yuenndeckas - 30 mT.

Croun ¢ TpubyHoii - 1 mt.

[IpoexuuonHsIi 3kpaH - 1 mT.

[Ipoextop — 1 mir.

Hoyr6yk — 1 mir.

KommnekT uepTeskHOro 000pyI0BaHus U MPUCIIOCOOIEHU

Habop npo3pauHbIX reoMeTpUUECKUX TEJ C CEYCHUSIMHU

HarJIsAHBIC TOCOOUST (KOMIUIEKTHI Y4€OHBIX TaOIHII, TIJIaKaTOB, TOPTPETOB BIIAFOIINXCS
YUEHBIX-MaTEMaTHKOB U JIp.);

9KpPaHHO-3BYKOBBIE ITOCOOUS

Ilepeuenv npoepammmnozco obecneuenusi.

Kaspersky Endpoint Security misiousneca — Cranmaptasiii Russian Edition. 1500-2499 Node
1 year Educational Renewal Licence

Onepanuonnascuctema Microsoft Windows XP SP3

MicrosoftOffice IIpodeccuonanpubiii miroc 2007

PEKOMEHAYEMAS JIUTEPATYPA

OcHosnas numepamypa:

1. Amumor MHI.A., Komsrua IO.M., Tkauésa M.B., ®&moposa H.E., labynun M.U.
Maremaruka: anreOpa M Hadajga MaTeMaTUYECKOTO aHalu3a, reoMmerpus. Anrebpa MU Hayaia
MaTemaThdeckoro aHanusa. 10-11 xmacchl : ydyeOHMK JUTsi 0011e00pa3oBaTEbHBIX OpraHU3aIHi :
0a30BBIN U YryONEHHBIA YPOBHHU. - 6-€ u3M.. - MockBa: [IpocBemenue, 2019. - 463 c.

2. Aranacsn JI. C., byry3os B. ®@., Kagomues C. b., Kucenesa JI. C. MaremaTuka: anredpa u
Hayajla MaTeMaTH4ecKoro anHanusa, reomerpus. ['eomerpus. 10-11 kmaccel : yueOHHMK Jyis
o0mieoOpa3oBar. opranu3aluii : 6a3oBblif U yrnyOieHHbli ypoBHHU. - M.: IIpocsemenue, 2014. - 255
c.

3. Amumos HI.A., Konsrun FO.M., Tkauésa M.B., ®&noposa H.E., Ilabynun M.U.
Martemaruka: anreOpa ¥ Hadalla MaTeMaTHYeCKOTO aHaIM3a, TeoMeTpusi. AnreOpa u Havaa



MaTemaTudeckoro ananusa. 10-11 xmacchl : ydyeOHHMK JUTsi 001IeoOpa3oBaTEIbHBIX OpPraHU3AIHH :
0a30BBIN U YrIyONEHHBIA YPOBHHU. - 6-¢ u3M.. - Mocksa: [IpocBemenue, 2019. - 463 c.

Jonoanumenvnas numepamypa:

06 ob6pazoBanuu B Poccuiickoit @eneparuu: deaep. 3akoH 0129.12. 2012 Ne 273-D3 (B pen.
®denepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-03, 0107.06.2013 Ne 120-D3, o1 02.07.2013 Ne 170-D3,
ot 23.07.2013 Ne 203-®3, 0125.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-03, ot 03.02.2014 Ne

15-@3, 0105.05.2014 Ne 84-03, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, c usm.,
BHeceHHbIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-03, B pea. ot 03.07.2016, ¢ u3M. oT
19.12.2016.)

[Ipuka3 MwunucrepcrBa oOpazoBanust u Hayku P® ot 31 nmexabps 2015 r. N 1578 "O
BHECEHUU WM3MEHEHMH B (elepajbHbI ToCyIapCTBEHHbIN 00pa30BaTENbHbBIN CTAaHAAPT CPEIHETO
o01ero 00pa3oBaHusl, yTBEpKIACHHBIN prKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 17 mas 2012 r. N413"

[TuceMmo JlemaprameHTa rocy1apCcTBEHHOM MOJUTUKYU B cepe MOAroOTOBKH pabodmX KaapoB U
JIIO MunucrepctBa oOpazoBanus n Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu Mo
OpraHu3aIluy MOJYYeHUsI CpeaHero o0mero o0pa3oBaHus B peesax OCBOSHHs 00pa30BaTEIbHBIX
MPOrpaMM CpeAHEro MpodecCHoHaTBLHOTO0 00pa3oBaHMs Ha Oa3e OCHOBHOTO 0OIIero oopa3oBaHus ¢
y4eToM TpeOOBaHUH (enepabHBIX TOCYIaPCTBEHHBIX 00pa30BaTEFHBIX CTAHIAPTOB H MOTyIaeMOi
npoheccHn WM CIEeNHaTbHOCTH CPEIHETr0 MPoPeCcCHOHATBHOTO 00pa30BaHUSD.

[Ipumepnass ocHOoBHas oOOpa3oBaTedbHAs TMporpamMma CpeAaHero oOmero o0pa3oBaHUs,
07100peHHass pemnieHneM (denepalbHOrO0  yueOHO-METOAMYECKOTO OOBEAMHEHUS TIO 00meMy
obpasoBanuio (mpotokos ot 28 uronst 2016 r. Ne 2/16-3).

bawmarose M. U., [[vicanos I11. 1. Metoaudeckoe mocoodue s noarotoBku k EI'D.—M., 2017

NuTtepHeT-pecypchl

1. www. fcior. edu. ru (MudopmaiimoHHsie, TPEHHPOBOYHBIE M KOHTPOJIbHBIC MATCPUAIIHI).

2. www. school-collection.edu.ru (Eagunas xoiutekuuud IUQPPOBBIX  00pa30BaTEIbHBIX
pecypcoB). YueOHOe U31aHne

3. Exponenta.ru  http;//www.exponenta.ru Kommanuss ~ Softlint.  O6pasoBarenbHbIii
MaTeMaTH4ecKuil caiiT. Marepuanbl s CTYJEHTOB: 3a/laud C PEHICHUSIMH, CIPABOYHUK IIO
MaTeMaTHKe, 3JICKTPOHHBIE KOHCYIbTAIIUH.

4. Tazera «Matemaruka» M3narensckoro goma «IlepBoe ceHTssOps» http://mat.1septemr.ru

5. MaremaTrKa B OTKpBITOM Kosutemke http://www.matematiks.ru

6. Math.ru. Maremaruka u o6pazoBanue. Http://www.math.ru

7. Allmath:ru — Bcst matemarnka B oqaoM Mecte htto://www.allmath.ru

8. EgWorld: Mup maremarudeckux ypaBHenuit http://egwjrld.ipmnet.ru

9.Bcs anemeHTapHas MaTeMaTHKA: CPEAHsISI MaTeMaTH4eCKasi HHTEPHET-IIKOJIA.

http://www.bym math.net

10. I'eomerpuueckuii mopran http://www.neive.by.ru

11. I'paduku pyukuuit  http://graphfunk.narod.ru

12. JInIaKTHYEeCKHE MaTepHaIIbl 110 HHPOPMATHKE B MaTEMATHKE.

http://comp-science.narod.ru

13. JluckpeTHast MatemMatuka: anroputmsl (mpoext ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D mo MaTeMaTHKe: IOATOTOBKA K TecTupoBanuio http://www.yztest.ru

15. 3agauHKK TS TOATOTOBKH K OJIMMITHAAAM 1o Matemaruke http://tasks.ceemat.ru

16. 3aHMMAaTeIbHAs MaTeMaTHKa — MIKOJbHUKAM (OJMMITHAIbI, UTPbI, KOHKYPCHI 110

MaTtemaruke) http://www.maht-on-line.com
17. Wurteprer — npoekT «3amauny» http://www.prodlems.ru
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http://comp-science.narod.ru/
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http://www.prodlems.ru/

18. Marematrueckue 3Troab1 http://www.etudes.ru

19. Maremaruka 0on-line cipaBo4nas HHGOpPMALUS B IOMOIIb CTYJCHTY
http://www.manhtm.hl.ru

20. Maremaryika B HOMOIIb HIKOJIHUKY U CTYJCHTY (TECThI 10 MaTeMatuke online)

http://www.mathtest.ru

21. Maremaruka Jyis MoCcTynaromux B By3sl http://www.matematika.agava.ru

22. Maremaruka u nporpamMmmupoBanue http://www.mathhrog.narod.ru

23. MaremaTHueCcKue OJIMMITHA/IBI U OJIMMITHAAHbIC 3aaun  http://www.zaba.ru

24, Caiit sanemenTapHoit Matemaruku Jmurpus ['ymuna http://www.mathnet.spb.ru

25. TypHup ropo1oB — MexayHapoiHas MaTeMaTH4ecKasi OJIMMIIAAA JJIs

HmIKOJIbHUKOB http://www.turgor.ru
26. PELITY EI'D - http://reshuege.ru/
27. OtkpoIThIi Oank 3amanuit ®UIIA - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

DnekmponHo-cnpagounvie cucmemobl.:

1. DnexrpoHHO-OMONIMOTEYHAs cucTeMa «YHHBEpCUTETCKass OuOnuoTeka oHiaiH» — 0asa
TaHHBIX Y4eOHOH, y4eOHO-METOIUYECKOW W HAyYHOW IJMTepaTypbl MO OCHOBHBIM H3y4aeMbBIM
mucnuIuirHam - http://www.biblioclub.ru

2. DnekTpoHHO-OMONMMOTedHast cucreMa «lOpaitt»: kouteknus — «JlereHaapHbie  KHUTH»
n komtekuust CIIO — snekTpoHHbIE BepcHHM Y4eOHOM M y4yeOHO-METONUYECKOW JIUTepaTyphl -
www.biblio-online.ru

3. Hayunas snexkrponnas OuOmmorexka eLIBRARY.RU — snekTpoHHBIE BEpPCHU POCCHICKHX
HayJYHO-TEXHHUYCCKHX KypHaioB - http://elibrary.ru

4. Polpred.com O630p CMM - 3JeKTpOHHBIH apXuB MyOnMKanuidi HWHOOPMAreHTCTB
(KOJUTeKITMU: BHEIIHSSI TOPTOBIIsA, mouTrka B PO u 3a pydekom; oOpazoBanue, Hayka B PO u 3a
pyoexxom) - http://polpred.com

5. T'ocymapcTBenHast nHGopManroHHas cuctema «HarmonanpHas 2IeKTpoHHAs OMOINOTEKA» —
(GOoHA DIEKTPOHHBIX BEPCHUN MEUYaTHBIX H3JAHUM, AJIEKTPOHHBIX PECYPCOB, MYJIbTUMETUIHBIX
W3IaHuK | J1p. - https://H30.pd

6. DnextponHas OuOmmoreka TI'Y — 0a3a gaHHBIX HAy4HBIX TPYJOB IIpEMoiaBaTelei-
https://elibrary.tsutmb.ru

CpencTBa KOMMYHHUKAITUY JIJTsl TPOBEIEHUS OHJIAH- M 0(IIaifH ypOKOB
JIHEeBHUK.pY
BkonTakre
Zoom
WhatsApp
Skype

O6pasoBaTenbHble TIaTGHOPMBI ISl IPOBEACHUS OHJIANH- U 0(JIaiiH 3aHATHIH:
e JIHEBHUK.pY

e POIII
e Pemry EI'D
e JSknacc

o infourok.ru
e interneturok.ru


http://www.etudes.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://www.mathhrog.narod.ru/
http://www.zaba.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/
http://polpred.com/

OCOBEHHOCTH OPTAHU3AIINU OBPA3OBATEJIBHOI'O ITPOLHECCA IJIA
NHBAJINIOB N JIMI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbsA

OO0y4eHne HHBAUAOB U JIULL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS OCYIIIECTBIISAETCS
B COOTBETCTBUHU C:

- TOPSIKOM OpraHu3allid M OCYIIECTBJIEHUS O0O0pa30BaTeIbHONW JAEATEIbHOCTU IO
o0Opa3oBaTeJIbHBIM ~ IIporpaMMmaM  cpexHero  mpodeccnonanbHoro  obpasoBanus  (IIpuxas
MunncreperBa oOpazoBanus U Hayku PO ot 14.06.2013 Ned64);

- METOJMYECKUMHU PEKOMEHJAIUSMU [0 OpraHu3aluu o0pa3oBaTENbHOrO Ipolecca s
0o0y4eHHsT MHBAJIHMJIOB M JIUI[ C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0pPOBBSI B 00pa30BaTEIbHBIX
OpraHu3alUsaX BBICIIErO 00pa30BaHMsA, B TOM 4YHCIIE OCHAIEHHOCTH 0Opa30BaTEJIBHOrO Ipolecca
(yrBepknensl 08.04.2014 r. Ne AK-44/058H);

- TpeOOBaHMSIMU K OpraHMU3alMM 00pa30BaTEIbHOIO Ipoliecca Ui 00y4eHHUs UHBAIUIOB U
JUIl C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBbSI B TPO(ECCHOHANBHBIX 00pa30BaTENbHBIX
OpraHu3aIusaX, B TOM YHCIIE OCHAIIEHHOCTH 00pa3oBaTeNbHOTO npotiecca (yrBepkaeHs! 26.12.2013
Ne 06-24128H).



JIMCT BHEeCEHUS U3MEHEeHM I

B pabouyto mporpammy mo aucuumuHe «I1J[.09 «Marematuka» 1Mo CHEUATBHOCTH
«38.02.01 DxoHOMUKA M OYXTanTepCKUi ydeT (10 OTpaciisiM)» YTBEPKICHHYIO Ha 3aceaHUH
kadenps! mpoduabHON TOBY30BCKO# noarotoBku 14 suBaps 2021 r., mpoTokom NoS.

Howmep Texkcr n3meneHus ITporokos 3aceqanus kadenpsl
HN3MCHCHUS Ne \ JaTa
2020-2021 y4eOHbIii roa
1 OOHOBIIEHNE OCHOBHOH U 1 28.08.2020 r.

JOTIOJIHATEILHOM JINTEpaTyphl B
pabounx nporpammax AUCLHUIIINH C
Y4E€TOM Pa3BUTHSI COBPEMEHHOM
HayKH

2 Buecenne wu3MeHeHnid B paboume 1 28.08.2020 1.
MPOrpaMMbl JUCHUIUINH C yIETOM
JMCTAHIIMOHHBIX GOpM 00yUEeHHUS
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