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PaGouas mporpamMma  o0meoOpazoBaTeabHONM  y4eOHOH — OUCHMIUIMHBI — «MaTtemaTtuka»
npeHa3HaYeHa Il OCBOCHUSI OCHOBHOM IpodeccnoHanbHO oOpa3oBaTensHol mporpammsbl CITO Ha 6asze

OCHOBHOI'O O6H.[CFO 06p330BaHI/IH C IMOJIYYCHUEM CPCIOAHETO O6IH€FO O6paSOBaHI/IH.

Pabowas mnporpamma paspaboTaHa B COOTBETCTBMHM C: TpeOoBanusmu DenepanbHOTO
rOCY/IapCTBEHHOTO0 00pa30BaTeIbHOr0 CTaHgapra cpeanero obmero obpazoBanus (PI'OC COO);
IPUMEPHON OCHOBHOHN 00pa30oBaTeIbHOM MPOTrpaMMBbl CPEAHET0 00IIEro 00pa3oBaHusl, pEKOMEHI0BaHHOMH
denepanbHBIM TOCYAAPCTBCHHBIM aBTOHOMHBIM ydpexaeHHeM «DenepaabHblii WHCTUTYT Ppa3BUTHS
obpazoBanus» (OPI'AY «OUPO») B kadecTBe NPUMEPHON MPOrpamMMbl ISl peaju3allid OCHOBHOM
npodeccuoHanbHoi o0pa3oBatensHON mporpammbl CITIO Ha 6a3ze OCHOBHOTO 00IIEr0 0Opa3oOBaHUS C

HOJIy4YE€HUEM CpefHero obiero oopazoBanus, npotokon Ne 3 ot 21 urons 2015 r.

PACCMOTPEHO YTBEPXJEHA
[{ukoBOM KOMHCCHEH 00111e00pa30BaTEILHOTO IIUKIIA 3am. gupekropa o YP
1 QU3HYECKOUN KYIbTYPHI I'BIIOY MO JIAT
IIporokoi Ne « _» 20 T

O.B. PribakoBa
[Ipencenarens LIK H.A JlykameBuu « » 20 T

COCTABUTEJIN —npenoaasatens matematuku [ BIIOY MO
JAT Tasuna Esrenust CepreeBna
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IHosicHuTeILHASA 3aNTUCKA
[IporpamMma o61Ieo0pa3oBaTeIbHON yueOHON MUCIUIUIMHBL «MaTeMaThKa» MpeaHa3HadeHa IS

U3y4eHHs] B TPOQECCHOHATBHBIX 00pa30BATENbHBIX OpPraHU3ALUAX, PEATH3YIOUINX 00pa30BaATEIbHYIO
nporpaMMy cpeaHero obmero oOpa3oBaHHsl B Ipefeliax OCBOCHHUS OCHOBHOW MpodecCHOHaIbHOU
obpasoBarenbHoii mporpammbl CITIO (OITIOIT CIIO) Ha 6a3e OCHOBHOTO O00IIEro 0Opa3oBaHUs NpPH
HOJTrOTOBKE KBATM(HIMPOBAHHBIX PA00OUYUX, CIYXKAIIUX U CIIEHUAIMCTOB CPEIHETr0O 3BEHA.
Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH c: TpeOoBaHusIMH DenepabHOTO rocyaapCTBEHHOTO
oOpasoBarenbHOr0 craHjgapra cpeanero obmiero obpaszoBanus (PI'OC COO); npumepHON OCHOBHOM
o0pa3oBaTeNbHOl MpOorpaMMbl CpelHero obmero oOpa3oBaHus, pexkoMmeHIoBaHHOW denepanbHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM yupekaeHueM «PDenepaiabHblii WHCTHTYT PAa3BUTUS OOpPa30BaHH
(PT'AY «DUPO») B KauecTBe MPUMEPHON MPOTPaMMBbI Ul pealu3allid OCHOBHOW NpodecCHOHATbHON
oOpazoBarenbHoil mporpammbl CITIO Ha 6a3e ocHOBHOro 0011ero o0pa3oBaHus C MOJYYEHHUEM CPETHEro
obmero oopazoBanus, mpoTokoa Ne 3 ot 21 uromst 2015 T.

B mporpamme coOmromaeTcsi IPEeEMCTBEHHOCTh € (ellepalbHBIM  TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro o0Opa3oBaHWs; YYHTHIBAIOTCS BO3PACTHBIE U
MICUXOJIOTHYECKHE OCOOEHHOCTH IIKOJIBHUKOB, OOYy4YaloOUIMXCSd Ha CTYINEHH OCHOBHOTO OOIIero

O6paSOBaHI/I$I, YUUTBIBAOTCA MCKIIPCAMCETHBIC CBA3H.

O01mas xapakTepucTUKA y4e0HOIr0 npeamera

Matematuka  sBisgercs — (QyHIaMEHTaJIbHON  00IIeoOpa3oBaTENbHOM  JUCHUIUIMHON €O
CJIOKUBIIMMCSI YCTOMYMBBIM COJIEPKAHUEM M OOIIUMH TpeOOBaHUAMH K MOATrOTOBKE oOyuarommxcs. [Ipu
ocBoeHun npodeccuit CIIO u cneumansHoctelr CIIO TexHHueckoro npoduiisi mpodheccuoHaIbLHOTO
o0Opa3oBaHUsl MaTeMaTHKa Hu3y4yaercs Oojee YriyOleHHO, Kak MNpouibHas ydeOHas TUCLMIUIMHA,
YUUTBIBAIOIIAsA ClEMU(UKY OCBauBaeMbIX Mpodeccuili uim crenuanbHOCTEH. OTO BBIpakaeTcs B
COJIepKaHNU OOydYeHUs, KOJMYECTBE YacOB, BBIIEISIEMBIX Ha HM3y4CHHE OT/ACIBHBIX TEM IPOTPaMMBbI,
rIyOMHEe MX OCBOEHHSI CTyJeHTaMHt, 00beMe U XapaKTepe NMPaKTHUECKUX 3aHATUH, BUIaX BHEAYIUTOPHON
CaMOCTOSITENIbHOW PabOThI CTYJICHTOB.

OO1u11e neny u3yyeHus MaTeMaTHKU TPAJAULIHMOHHO PEATM3yIOTCS B UETHIPEX HalpaBlICHUIX:

1) obmiee mpeacTaBiIeHUE 00 UASTX M METOJaX MAaTEMAaTHKU;

2) UHTEJJIEKTyaJIbHOE Pa3BUTHE;

3) oBnasieHHEe HEOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSMHU U YMEHUSIMH;

4) BoCIUTATENbHOE BO3/ICHCTBUE.

[Ipodunuzanus ueneir MaTeMaTHuecKoro oOpa3oBaHUS OTpa)kaeTcsi Ha BhIOOpE MPUOPHUTETOB B
OpraHu3aIy yI4eOHOU JeATEeNhbHOCTH o0y4aromuxcs. s TeXHUIecKoro mpoduiist mpoecCHOHAITBHOTO

O6p330BaHI/I$I BBI60p LeJIeH CMellaeTcs B nparMaTu4CCKOM HAIIPpaBJICHHUHU, [IPCAYCMATPHUBAIOIICM YCHIICHUC



U paclIMpeHre MPUKIATHOTO XapaKTepa M3YYCHHs] MaTeMAaTHUKH, MPEUMYIECTBEHHOW OpPUEHTAIUU Ha
AITOPUTMUYECKUI CTUIh TO3HABATEITLHON JESTEIILHOCTH.

N3ydyenne wMaremMaTHKd Kak MNOpoduiibHON 001eo0pa3oBaTebHON y4eOHON AUCUUIUIMHBI,
yauThiBaoIIe cnenuduky ocBamBaeMblx ctyneHTamu npodeccuit CIIO wm cnerumanpHocTH CIIO,
oOecrnieunBaeTcs:

* BEIOOPOM Pa3JIMYHBIX OJXO0/I0B K BBEIEHUIO OCHOBHBIX MOHSITHIA;

* opMUPOBAHHEM CHUCTEMBI YUEOHBIX 3a/IaHUi, o0ecrieunBarOIUX YP(HEKTUBHOE OCYIIECTBICHUE
BbIOpaHHBIX LIEJIEBBIX YCTAaHOBOK;

» o0oramieHHeM CHEKTpa CTHJIeH y4eOHOH IesTeNIbHOCTH 3a CUeT COTJIaCOBAHMS C BEIYIIUMHU
JeSITeIbHOCTHBIME ~ XapaKTePUCTUKaMU BBIOpaHHON mnpodeccun / cnenuanbHocTd. [IpodunbHas
COCTABJISIONIAs OTPAXKAETCS B TPEOOBAHUAX K IMOATOTOBKE O0YJAIOIINXCS B YACTH:

* 001l cucTeMbl 3HAHMIA: COJIep)KaTeIbHbIe MPUMEPhl UCTIOIb30BAHUS MATEMAaTUYECKUX UACH U
METOJIOB B MPO(ECCUOHATBHON AEITEIbHOCTH;

* YMEHUH: pa3Inuue B ypOBHE TPEOOBAHUH K CIOKHOCTH MIPUMEHSIEMBIX aITOPUTMOB;

* IPAaKTUIECKOTO UCTIOIB30BAHUS IPHOOPETEHHBIX 3HAHUI U YMEHUI: HAWBUAYAIIEHOTO Y4eOHOTO

OIIbITa B ITIOCTPOCHHUH MAaTCMATHYCCKUX MOI[@J'IGIZ, BBIIIOJIHCHUHN UCCIICA0BATCILCKUX ITPOCKTOB.

MecTo y4yeOHO# JUCHMILVIMHBI B Y4¢0HOM ILIaHe
IIpu peanusauuu copepkaHusi odOleo0pazoBaTeabHON Yy4eOHON IuCHMILIMHBI «MareMmaTHka B
npezenax ocBoeHus oOpaszoBatensHoro mukiaa OITOIT CIIO (TIIKPC, IIICC3). Ha 6a3e OCHOBHOTrO
o011ero 00pa3oBaHus ¢ MOJTYyYEHUEM CpPEeIHEro o0Iiero oopa3oBaHus MakCUMalbHas ydeOHas Harpyska
CTY/ICHTOB COCTaBJISIET:
no cnenuanbHocTsIM CIIO TexHuyeckoro mnpoduns — 274 waca. U3 Hux — ayautopHas
(o0s3arenbHast) Harpy3Ka o0yJaromuxcs, BKIo4Jas JabopatopHble paboTsl, — 274 yaca.
IlnaHupyembie pe3yJbTAThI H3yYeHHsI Kypca MATeMaTHKH

OcBoeHue COACPIKAHUSA yqe6H0171 JUCHUILIMHEL «MaTteMaTHK» obOecrieunBacT JOCTHIXCHHC

CTYACHTAMHU CJICAYIOIIUX PE3yJabTaTOB:

JIUYHOCHIHBIX
— c(hopMuUpOBaHHOCTH MPEICTABICHU O MaTEeMAaTUKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH, CPEIICTBE
MOJEIUPOBAHHUS IBJICHUM U IPOLIECCOB, UAEAX U METOJaX MaTEMaTUKH;
— TIOHMMaHHE 3HAYUMOCTH MaTEMAaTHUKH ISl HAYYHO-TEXHUYECKOTO Mporpecca, chopMUpOBaHHOCTH
OTHONIICHHUS] K MaTeMaTHKE KaK K YacTH OOIIEeYeNIOBEYECKOW KYyJIbTYyphl Yepe3 3HAKOMCTBO C

HCTOpUEN pa3BUTHS MAaTEeMaTUKH, YBOJIIOLIMEN MaTEeMaTUYECKUX UACH;



— pa3BHTHE JIOTHYECKOTO MBbIILICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHHS, AITOPUTMHUYCCKOM
KYJIbTYPbI, KpHTHYHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOAMMOM JUTsl OyayIei mpodeccHoHaIbHOM
JESTEIIbHOCTH, JUISI TPOJIOJKCHHSI 00pa30BaHus U caMO00pa3oBaHMUS;

— OBJIQJICHME MAaTEeMaTHYCCKMMHU 3HAHMSIMUA U YMEHHUSIMH, HEOOXOIUMbBIMU B TIOBCETHEBHOM JKU3HHU,
AJi1 OCBOCHUS CMCIKHBIX €CTCCTBCHHO-HAYUYHBIX JUCHUINIMH W JUCHUILIINH HpO(beCCI/IOHaJILHOI‘O
IIMKJIA, JUTS TTOJTy4eHUs] 00pa30BaHuUs B 00JIACTSIX, HE TPEOYIOMIMX YIIyOJCHHOW MaTeMaTHYECKOM
HOIrOTOBKH;

— TOTOBHOCTb ¥ CIIOCOOHOCTH K 00pPa30BaHMUIO, B TOM YHCJIE CaMO0OPa30BaHUIO, HA TIPOTSHKEHUH BCEH
JKM3HU; CO3HATEJIbHOEC OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEUIHOM
npodecCHOHAIBHOM U OOIIECTBEHHOM e TEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIIbHON TBOPYECKON M OTBETCTBEHHOM JIESITEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEILHOM,
O0IIECTBEHHO MOJIC3HOH, yIeOHO-HCCIIEI0BATEILCKOM, MPOSKTHOM U IPYTHX BHIAX ICSITEIbHOCTH;

— OTHOIICHHUE K MPO(HECCHOHATBHOMN JAEATSIBHOCTH KaK BO3MOKHOCTH Y4acTHs B PEIICHUU JINYHBIX,

O6H.I€CTB€HHI>IX, rocyaapCTBCHHBIX, O6H.I€HaI_II/IOHaJ'ILHI>IX npo6neM;

MemanpeomMenmHnpix:

— YMEHHE CaMOCTOSITEIBHO OIPEACIATh LENN JAEATEIbHOCTH W COCTaBIATH ILIAHBI IEATEIBHOCTH;
CaMOCTOATENIBHO  OCYIIECTBIIATb, KOHTPOJUPOBaTb W  KOPPEKTUPOBATH  JCATEIBHOCTD;
HCIIOIB30BaTh BCE BO3MOJKHBIE PECYPCHI I JOCTHKCHHUS IOCTABIICHHBIX LICJIEH U peallu3aluu
IJIAHOB JIESITENIbHOCTH;, BBIOMPATh YCIIEUIHbIE CTPATErNH B Pa3IMUHbIX CUTYaIUsX;

— yMeHHe NPOJYKTHBHO OOIIATHCS M B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOW JIESATENBLHOCTH,
YUUTBIBATh MO3UIUU JPYTUX YIYACTHUKOB JIEATENBHOCTH, 3 (PEKTUBHO pa3pemiaTb KOHQIIUKTHI;

— BJaJIeHHE HaBBIKAMU IO3HABATENIBbHOM, y4eOHO-UCCIIE0BATENBCKON U MPOSKTHON AEATENbHOCTH,
HaBbIKAMU pa3pelieHuss MnpoljaeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIBHOMY IOHMCKY
METOJI0B pEUICHUs TPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOIOB ITO3HAHHS;

— TOTOBHOCTb U CITOCOOHOCTB K CAMOCTOSATENbHON HHPOPMAIIMOHHO-TI03HABATEIbHON A1€ATEIbHOCTH,
BKJIIOYass YMEHHE OpPHEHTHPOBATHCS B pPa3IMYHbIX MCTOYHHMKAX HWH(OpMaLUU, KPUTHUYECKH
OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, TOTyYaeMyI0 U3 pa3IMUHbIX HCTOUHHKOB;

— BJIQJICHHE A3BIKOBBIMH CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOO TOUKY 3PEHMS,

HCIIOJIb30BATh AACKBATHBIC A3BIKOBBIC CPCIACTBA,

— BJIAJICHUE HaBBIKAMHU IO3HABATEIbHOW pedIeKCHM KaK OCO3HAHHWS COBEPIIACMBIX ACHCTBUU W
MBICIIUTEINIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI, I'PAHULl CBOErO 3HAHUS U HE3HAHU,

HOBBIX IMO3HABATCJIbHBIX 3aa4 U CPEACTB AJId UX DOCTHIKCHUSA,
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— LEJeYCTPEMJICHHOCTh B IOWCKAaX W TMPUHATUU pEIIeHUH, cooOpa3uUTEeNbHOCTh W HHTYHIIHS,

Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTaBICHUM; CIIOCOOHOCTh BOCIPUHUMATh KpacoTy H

TFapMOHMIO MUPA;

npeomemmuuvix:

c(OPMUPOBAHHOCTH MPEACTABICHH O MAaTEMaTHKE KaK YacTH MHUPOBON KYJIBTYPHl U O MECTE
MaTEeMATHKU B COBPEMEHHOW IUBWIIM3AIMH, O CIIOCO0AX OMHCAHMS HAa MATEMATUYECKOM SI3BIKE
SBJICHUH peajJbHOI0 MUPA;

c()OPMUPOBAHHOCTh TPEACTABICHUHA O MAaTeMaTUYECKMX MOHATHSIX KAaK O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIAX, ITO3BOJISIOIIMX ONMCHIBATH U M3Yy4yaThb Pa3HbIEC MPOLIECCHl U SBJICHUS,
ITOHUMaHNE BO3MOKHOCTH aKCHOMAaTHYECKOIO TOCTPOEHUS MATEMATHYECKUX TEOPUH;

BJIaJICHUE METOJAMH JI0KA3aTEJbCTB U AITOPUTMOB PELIEHHUs, YMEHUE UX IPUMEHSTH, [IPOBOJIUTH
JIOKa3aTeJIbHbIEC PACCYKIECHUS B XO/€ pEUICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMM IIPUEMAaMU  PELICHHWS PAUMOHAIBHBIX W  HPPaAlMOHAJIbHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW M HEPABEHCTB, HUX CHUCTEM;
WCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHUCIE JUISl IOMCKA NYTH PELIEHUS U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUIN U HEPABEHCTB;

c(hOpMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHUSX, UJIEIX U METOJIaX MAaTEMAaTHYECKOTO
aHaIN3a;

BJIaJICHUE OCHOBHBIMU TOHATHUSIMHU O TIJIOCKUX U TTPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, ux
OCHOBHBIX CBOWCTBax; C(hOPMHUPOBAHHOCTH YMEHHS pAclO3HABAaTh Ha YEpPTEKax, MOJEISIX U B
peajbHOM MHUpE TeoMeTpuuyeckre (UTyphbl; TPUMEHEHHWE M3YyYEHHBIX CBONCTB T€OMETPUUYECKHUX
buryp u GopMys i pEHICHUS TEOMETPUIESCKUX 3314 U 3a/a4 C TPAKTUUECKUM COJIEPIKAHHUEM;
c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O TIPOIecCax U SBICHUSX, WMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpE, 00 OCHOBHBIX MOHSTHSIX
AJIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTh U OLEHUBATh BEPOSITHOCTH HACTYIUJIEHUS
COOBITHII B TMPOCTEUIINX MPAKTHUYECKHX CHUTYAIMsX M OCHOBHBIE XapaKTEPUCTHUKU CIy4alHBIX
BEJINYMH;

BJIaJICHUE HABBIKAMU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOTPAMM IIPU PELIEHUH 3a/aY;
c(OpPMUPOBAHHOCTh TPEJICTABICHU O HEOOXOAUMOCTH JOKa3aTeNbCTB MpH 00OCHOBAHUHU
MaTeMaTUYECKUX YTBEPKACHUN U POJIM AKCUOMATUKH B ITPOBEICHHUH JAEAYKTUBHBIX PACCYKICHUN;
c(hOpMUPOBAHHOCTH MOHATUIWHOTO ammapara o OCHOBHBIM pa3jiellaM Kypca MaTeMaTUKH; 3HaHU!
OCHOBHBIX T€OpeM, GOpMYyJI U YMEHHsSI UX MPUMEHSTh;, YMEHHUSI JOKA3bIBaTh TEOPEMBbI U HAXOIUTh
HECTaHJIapTHbIE CIIOCOObI pelIeHus 3a/1ay;

c(OpMUPOBAHHOCTh YMEHHI MOJENIMpOBaTh peajbHbIE CUTYyallMM, HCCIEIOBATh MOCTPOEHHBIE

MOJIEJIA, UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yibTarT;



c(OpMHUPOBAHHOCTh MPEICTaBICHUM 00 OCHOBHBIX MOHATHUSAX MATEMAaTHMYECKOTO aHaliM3a U HUX
CBOICTBax, BJIaJlcHUE YMEHHMEM XapaKTepH30BaTh IMOBeACHHE (YHKUUM, HCIOIb30BAHNE
MOJIYYSHHBIX 3HAHUM /711 OMMCAHUs U aHAJIN3a PeaJIbHBIX 3aBUCUMOCTEH;

BJIQJICHUE YMEHMSIMHU COCTABIICHUS] BEPOATHOCTHBIX MOJEJIEH IO YCIOBHIO 33/1a4d M BBIUMCIICHUS
BEPOSATHOCTH HACTYIUICHHSI COOBITUH, B TOM YHCJIE C MPUMEHEHHEM (OopMyT KOMOMHATOPHKHU U
OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH; MCCIICNOBAHMUS CIy4yalHBIX BEJIMYUH MO UX

pacrnpeeseHuIo.

BLIHyCKHI/IK Ha l'lp()(l)I/IJ'[bHOM YPOBHE INOJYYHUT BO3MOKHOCTb HAYYHTbLCH

— CB000OHO ONIEpUPOBATH MOHATHSIMH: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
OJIMHOXECTBO, IIepeceueHe, 00beTMHEHNE U Pa3HOCTh MHOXKECTB, YMCIIOBBIE MHOKECTBA HA
KOOpPJMHATHOM MPSAMOH, OTPE30K, HHTEPBAJl, HOJYUHTEPBAII, IPOMEXYTOK C BHIKOJIOTOM TOUKOH,
rpaduveckoe mpecTaBIeHNe MHOKECTB HA KOOPIUHATHOM TIOCKOCTH;

— 3a/laBaTh MHOXKECTBA MEPEUUCICHUEM U XapaKTEPUCTHIECKUM CBOWCTBOM;

— OTIEpUPOBATH OHATUSMU: YTBEPXKACHUE, OTPUIIAHUE YTBEPKACHHS, UICTUHHBIC U JIO)KHBIE
YTBEPKACHHUSI, IPUYMHA, CIICACTBHE, YACTHBIN clTydail OOIIETro YTBEPKIACHH, KOHTPIIPUMED;

— MIPOBEPATH MPUHAIICKHOCTh 3JIEMEHTa MHOKECTBY;

— HAXO/IUTh TEepecedeHre U 00bEINHEHIE MHOXKECTB, B TOM YHCIIE TIPEACTABICHHBIX
rpadu4ecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHOM TUIOCKOCTH;

— MIPOBOAMTD TOKA3aTEIbHBIE PACCYKIACHHUS JIJIs1 0OOCHOBAHUSI ICTUHHOCTH YTBEPKACHHIMA.
B noeceonesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

- HCII0JIb30BaTh YHCIOBBIE MHOKECTBA HA KOOPIANHATHON MIPSMON U HAa KOOPIMHATHOU
IIJIOCKOCTH JJIS1 OIIMCAHUS PEAJIBHBIX MPOLECCOB U SIBJICHUN;

- IIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B CUTyallUsIX IOBCEAHEBHOM )KU3HU, IIPH
pelIeHnN 3a/1a4 U3 IPYruX NPEeaIMETOB

- CB000/1HO onIepupoOBaTh MOHATUSAMU: HaTypalbHOE YHCIIO, MHOKECTBO HATYPaJIbHBIX
YHUCe, 1IeJI0€ YUCII0, MHOXKECTBO IIEJIBIX YHUCell, OOBIKHOBEHHAsI Ip00b, ecATUYHAs APOOb,
CMEIIIAHHOE YUCIIO, PALMOHAIBHOE YUCIIO, MHOXKECTBO PALIMOHAJIBHBIX YHCEIl, UPPALIMOHAIBHOE
YHCII0, KOPEHb CTENEHU N, AEMCTBUTEIHLHOE YUCIIO, MHOXKECTBO JI€HCTBUTEIBHBIX YUCEIL,
reoMeTpHUYECcKas MHTEPIIPETALMS HATYPaIbHBIX, LIENbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YNCE,
- MMOHUMATh U OOBSACHATH PAa3HUILY MEKIY MO3ULIMOHHON M HETIO3ULIMOHHON CHCTEMaMu
3aIUCH YHCEIT;

- NEPEBOIUTh YUCIIA U3 OJJHON CUCTEMBI 3alMCH (CUCTEMbI CUMCIICHHS) B IPYTYIO;

- JIOKa3bIBaTh U UCII0JIb30BATh IPU3HAKU ACITMMOCTH CyMMBI U IIPOU3BEICHMS IPU
BBITNIOJTHEHUH BBIYMCIIEHUI U PEILICHUH 3a/a4;

- BBITIOJTHATH OKPYTJIEHHE PallMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN C 3a/IaHHOM
TOYHOCTBIO;

- CpaBHUBATh JEHCTBUTENIbHBIC YNCIIA PA3HBIMU CLIOCO0AMH;

- YIOpA0YMBATh YHCIIA, 3alTUCAHHbIE B BUJIe OOBIKHOBEHHOU U JIECATUYHOM JIpoOH, Yncia,
3aMyCaHHbIe C UCTIOIb30BaHNEM aprU(METHUECKOT0 KBaApaTHOIO KOPHS, KOPHEH creneHu Oosblie
2;

- Haxoauth HOJ] u HOK pa3ubiMu ciocob6aMu U UCTIOIBb30BaTh UX MPU PELICHUH 3a/1a4;

- BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHusl BBIPAXKEHHH, COepIKaIUX JEHCTBUTENbHBIE
YHCclia, B TOM YHCJIE€ KOPHU HaTypaJIbHbIX CTEIICHEH;

- BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHBIE MPEOOPA30BaHHsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, HPPALIMOHATIBHBIX BEIPAKEHUH.




B nosceounesnoii orcusnu u npu usyyeHuu opyeux npeomemos:

— BBITIONTHSATH ¥ OOBSICHIATH CPABHEHHE PE3YJILTATOB BBIYMCICHUH TIPU PEIICHUU
MPAKTUYECKHX 33724, B TOM YHCIIE MPUOIMIKEHHBIX BRIYUCIICHUH, HCIIONB3Ys Pa3HbIC CIIOCOOBI
CpaBHECHUM;

— 3aMuChIBaTh, CPABHUBATh, OKPYIJISITH YUCIOBBIC IAHHBIC PEAIbHBIX BEJTUYHH C
MCIIO0JIb30BAHUEM PA3HBIX CHCTEM U3MEPEHUS;

- COCTaBJISITh U OLIEHUBATh Pa3HBIMU CIIOCOOAMHU YHCIIOBBIE BBIPAXKEHHUS PU PELICHUH
MPAKTUYECKHX 3aJa4 U 3aa4 U3 APYTrux y4eOHbIX IPEeIMETOB

- CB000OHO ONIEPUPOBATH MOHATHIMU: YPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHHUSI
Y HEPaBEHCTBA, YPABHEHUE, SABJISIOLIEECS CIEACTBUEM JPYroro ypaBHEHMs!, ypaBHEHHUS,
paBHOCUJIbHBIE HA MHOXECTBE, PAaBHOCUJIbHBIE IIPE0Opa30BaHNUsl ypaBHEHUM;

- penaTth pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YUCJIE HEKOTOPHIE
ypaBHeHuUsd 3-ii u 4-ii cTeneHei, ApoOHO-pallMOHATIbHBIE U UPPAIlOHATbHBIE;

- OBJIa/IETh OCHOBHBIMH THITAMU TI0KA3aTENbHBIX, JIOTApU(PMUUECKUX, UPPALMOHATIBHBIX,
CTENIEHHbIX YPaBHEHUN U HEPABEHCTB U CTAaHJAPTHBIMU METO/AMHU UX PEILICHUN U MPUMEHSATh UX
IIpU PELLEHUH 3a/1a4;

- IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

- IIPUMEHSTH TeopeMy BueTa [uist perieHns HeKOTOPhIX ypaBHEHUI CTEIIEHH BBILLE BTOPOI;
- IIOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX U HEPABHOCWIIbHBIX ITPE0OPa30BaHUAX
YPaBHEHUN U YyMETh UX JOKa3bIBaTh;

- BJIA/IETh METOJIaMU PELICHUS YPaBHEHH, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METOT
pemeHust 1 000CHOBBIBATH CBOM BBHIOOD;

- WCIOJIb30BaTh METO]] HMHTEPBAJIOB IS PEIICHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
paloHaIbHBIX U BKIIOYAIOIIUX B ce0s1 MppalliOHATbHBIC BRIPAXKCHHUS,

- peliarh anredpandeckiue ypaBHEHHs 1 HEpaBEHCTBA U X CUCTEMBI ¢ TapaMeTpamMu
anredpandeckuM 1 rpauueckuM MeToaMu;

- BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTEJIbCTBA HEPABEHCTB;

- penaTh ypaBHEHHS B LEJIbIX YHUCIIAX;

- n300pakaTh MHOXKECTBA Ha IMJIOCKOCTH, 3aJlaBaeMble YpaBHEHHUSMHU, HEPABEHCTBAMH U UX
CUCTEMAMHU;

- cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPAa30BaHUS IIPU PELIEHUH YPAaBHEHUN U
CUCTEM YpaBHEHUH

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:

- COCTaBJIATh U PEIIATh YPABHEHNUs, HEPABEHCTBA, MX CUCTEMBI IIPU PEIIECHUU 3a7a4 APYTUX
y4eOHBIX IPEMETOB;

- BBITNIOJIHATH OLEHKY MPaBIONOA00Us pe3yIbTaTOB, MOIYyYaeMbIX PU PELICHUH Pa3INUHbIX
YpaBHEHUM, HEPABEHCTB U X CUCTEM IIPHU PEUICHUH 3a/1a4 IPYTUX y4eOHbBIX MPEAMETOB;

- COCTaBJIATh U pEIIATh YPAaBHEHUS U HEPABEHCTBA C MapaMEeTPaMU IIPH PELICHUH 3aa4
JPYruX y4eOHBIX IPEIMETOB;

- COCTABJISITh YPABHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, ONKCBIBAIOLINE PEATIBHYIO
CUTYaIMIO WM NMPUKJIAJHYIO 3a7ja4y, UHTEPIPETUPOBATh NOTyYEeHHbIE PE3YIbTAThI;

- MCII0JIb30BaTh IPOrPaMMHBIE CPEJICTBA IIPU PEILIEHUH OTIENBHBIX KJIACCOB YPABHEHUN U
HEPaBEHCTB

- Brnanets moHATHAMU: 3aBUCUMOCTb BEJTHMYUH, (DYHKIMS, apTYMEHT U 3HaueHue (QyHKIUH,
001acTh OnpeeNieH sl U MHOXKECTBO 3HaYeHUN (yHKIMHU, rpaduk 3aBUCUMOCTH, rpaduK QyHKINH,
HYJIU (QYHKIMH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA, BO3PACTAHNUE HA YHCIOBOM IPOMEXKYTKE,




yObIBaHHE Ha YHCIIOBOM IPOMEXKYTKE, HAUOOJIbIIIee U HAUMEHbIIIee 3HaUeHHE (HYHKIIMU Ha
YHCIIOBOM MTPOMEXKYTKE, eprondeckast QyHKIUs, IEPUO, YSTHAS U HeUeTHasT (YHKIUH; YMETh
NPUMEHSTH STH MTOHATHUS TPU PEIICHUH 33]1a4;

- BIIQ/ICTh MOHATHEM CTENIEHHAs! PYHKIIHSI; CTPOUTH €€ rpaduK U YMETh IPUMEHSTH CBOHCTBA
CTETIeHHO! (DYHKIIMU TPH PEIICHUH 3a/1a4;

- BJIQJICTh MOHITUSMU TTOKa3aTelIbHAS (QYHKIUS, SKCIIOHEHTA; CTPOUTh UX TPapUKU H YMETh
NPUMEHSTh CBOMCTBA MIOKA3aTEIbHOM (DYHKIIMH TIPU PEIICHUU 337134,

- BIIQ/ICTh MOHATHEM Jorapudmuueckas GyHKIUS; CTPOUTH €€ TpadUK U YMETh MPUMEHSITh
CBO¥iCTBA JIorapu(PMUIECKON PYHKIIUH IIPH PELICHUHN 3a7ay;

- BJIQJICTh MOHITUSMU TPUTOHOMETPHYECKUE PYHKIIUU; CTPOUTH UX Ipa)uKu U YMETh
NPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKITHMIA TPU PEIICHUH 3a/1a4;

- BIIQJICTh MOHATHEM OOpaTHasi PYHKIIHS, IPUMEHSThH 3TO TIOHATHE TIPU PEIICHUU 3aa4;

- MPUMEHSTH IIPH PEIICHUH 3a71a4 CBOHCTBA (DYHKIIHIA: YETHOCTD, IIEPHOAUIHOCTD,
OTPaHUYCHHOCTB;

- MPUMEHSATH [IPH PELICHUH 337a4 MpeoOpazoBaHus rpaduKoB QyHKIHH;

- BJIQJICTh MOHATHUSMH YUCIIOBAsI TOCIEN0BATEILHOCTD, apu(hMETHIECKast K TeOMETPUIECKast
IPOTPECCHS;

- MPUMEHSTH IIPH PEIICHUH 3a71a4 CBOMCTBA U MPU3HAKU apUPMETUUCCKON U
T€OMETPUUYECKON MPOTPECCUH.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

- OIpCACIIATD 11O Fpa(l)I/IKaM 1 UCIIOJIB30BAaTh I pCHICHUS NPUKIIAJHBIX 3aa4 CBOMCTBA
peaIbHBIX MPOIECCOB M 3aBUCUMOCTEN (HAaUOOJbIITNE M HAUMEHBIINE 3HAYEHU S, TPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIIUH, IPOMEXYTKH 3HAKOITOCTOSHCTBA, ACUMITTOTHI, TOUKH
neperuoda, mepuo u T.11.);

- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYAIIHH;.

- OIPEAEISITh 0 TpaduKaM MPOCTEHIITNE XapaKTEPUCTUKHU TIEPHOTUUECKHIX MPOIIECCCOB B
OMOJIOTMH, SKOHOMUKE, My3bIKE, PAJMOCBS3U U JIp. (aMIUIUTY 1A, IEPHOJ U T.11.)

- Bragets moHsiTHeM GECKOHEYHO YOBIBAIOIAsi TEOMETPUUYECKAS POTPECCUS U YMETh
MPUMEHSTD €T0 MPU PEIICHUH 33/1a4;

- MIPUMEHSATD JIJIS1 PEIICHUs 33724 TEOPUIO TIPEIEIIOB;

— BIAJIETh HOHIATUSIMHU O€CKOHEYHO OONbIINE U OSCKOHEYHO MaJIble YHCIIOBLIE
MOCJIEIOBATEILHOCTH M YMETh CPaBHUBATh OECKOHEUHO OOJBIITNE U OECKOHEUHO MaJlble
MTOCJIEIOBATENLHOCTH;

- BJIQJICTh TTOHATUSIMU: MPOU3BOIHASL (DYHKIIMHU B TOUKE, TPOU3BOIHAS (DYHKITUH;

- BBIYUCIISITH TIPOU3BOIHBIE DJIIEMEHTAPHBIX (PYHKIIUN U UX KOMOMHAIIHI;

- Mccaen0BaTh GYHKIIMA HA MOHOTOHHOCTD M DKCTPEMYMBI;

- CTPOUTH rpauKH U MPUMEHATDH K PEIICHUIO 33724, B TOM YHCIIE C TapaMeTPOM;

- BIIQ/IETh MOHATHEM KacaTeJbHas K TpaduKy GYHKIIUH U YMETh IPUMEHSTH €T0 MpHU
pELIeHUH 3a/1a4;

- BIIAJIETh TTOHATHSAMU TTepBOOOpa3Hasi PyHKITHS, OTIPEICTICHHBIN HHTETPAT,

— npuMeHATh Teopemy HproToHa—JIeliOHuIIa 1 ee CIeICTBHS IJIsl PEIICHHS 3aa4.

B nosceounesnoii scuznu u npu uzyuyeHuu opyeux y4eoHvlx npeomemos:

- pemaTh NPUKIAIHbIE 3a/1a4i U3 OMOJIOTHH, (PU3NKH, XMMUHU, SKOHOMUKHU U JPYTUX
IIPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK IIPOLIECCOB;
— MHTEPIPETUPOBATH MTOTYUEHHBIE PE3YIIbTATHI

- OHepI/IpOBaTB OCHOBHBIMH OIIMCATCIIbHBIMU XAPAKTCPUCTUKAMU YU CIIOBOT'O Ha60pa,
MOHATHUEM I'CHCPpAJIbHAA COBOKYITHOCTH U BLI60pKOI>i n3 HEC,
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— OTEpUPOBATH MOHATUSAMU: YaCTOTa U BEPOSITHOCTH COOBITHUS, CyMMa U MPOU3BEIACHHE
BEPOATHOCTEH, BEIUUCIIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCUYETa YMCia UCXO/I0B;

— BIIa/ICTh OCHOBHBIMH MOHSATUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH MPU PEIICHUH
3az1ay;

— UMETh IpeCTaBlIeHne 00 OCHOBAaX TEOPUU BEPOSTHOCTEH;

— UMETh MPEJCTABICHNE O JUCKPETHBIX U HEMPEPBIBHBIX CIYYaHBIX BEIMYMHAX U
pacnpezieNieHusIX, 0 He3aBUCUMOCTH CIIy4aiiHbIX BEJTUYHH;

— HMMETh MPEJCTABICHUE O MATEMATUUYECKOM OXXUJAHUHU U AUCTIEPCUH CITyUYalHBIX BEJIHYUH;
— HUMETh MPEJICTABICHNUE O COBMECTHBIX PACIPEICICHUAX CIyYalHbIX BEIMYUH;

— MMOHUMATh CYTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
— MMETh MPEJICTaBICHNE O HOPMaJIbHOM paclpeesieHud U MPUMeEpPax HOPMaJIbHO
pacrpeieIeHHBIX CIy4allHbIX BEJTUYHH;

— HMMETh MPEJCTaBICHUE O KOPPEIISIIUU CIIyHalHbIX BETUYHH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

— BBIYHMCIISITh WJIH OIEHUBATh BEPOSTHOCTH COOBITHI B PeaIbHOW KU3HH,
— BBEIOMPATH METOBI TIOJIXOJISIIETO MPEICTABICHUS M 00paOOTKH JTaHHBIX

- Pemrate pa3Hble 3a/1a4 OBBIIIEHHON TPYAHOCTH;

- aHAJIM3UPOBATh YCJIOBUE 3a]]a4l, BEIOMpaTh ONTUMAJIbHBIM METO/1 PEeLLIeHUs 3ajauu,
paccmaTpuBas pa3iMuHble METO/IbI;

— CTPOUTH MOJIEIIb PELICHUs 3a7auu, MPOBOIUTH JOKA3aTeIbHbIC PACCYKICHUS MTPH PEIICHUN
3a]a4u;

— pemiarh 3a1a4u, Tpedyone nepedopa BapuaHToB, IPOBEPKHU YCIOBUM, BHIOOpA
ONTHUMAJIFHOTO PE3YNbTaTa;

- aHAJIM3UPOBATh U UHTEPIIPETUPOBATH MOJIYUEHHbIE PELIEHHS B KOHTEKCTE YCIOBHS 334a4H,
BbIOMpATh pEICHUs], HE IPOTUBOPEYALNE KOHTEKCTY;

- NEPEeBOIUTH MPH peIIeHUH 3aJauu HH(OpMaIiio U3 0AHOM (pOopMBI 3a1UCH B JPYTYIO,
UCTIOJIb3Ys MPU HEOOXOUMOCTH CXEMbI, TaOJIHIIbL, TpadUKu, TUarpaMMsl.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

— pelIaTh NPAKTUYCCKUC 3aJa9U U 3ada9U U3 APYTUX MPEAMCTOB

- Biiagets reoMeTpuYeCKUMH MOHATUAMU IIPU PELICHUU 3a]1a4 U IIPOBEICHUN
MaTEeMaTUYECKUX PaCCyKICHUN;

- CaMOCTOSITENILHO (POPMYJIUPOBATh ONpEAEIEHUS TEOMETPUUECKUX (PUTYD, BBIIBUTATh
THIIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKaX F€OMETPUUECKUX (PUTYp U 0OOCHOBBIBATH MIIH
ONpoBepraTh Ux, 0000IIaTh UM KOHKPETU3UPOBATh PE3yJbTaThl HA HOBBIX Kilaccax (uryp,
IIPOBOJUTH B HECIIOKHBIX CIy4asX KIacCUPHUKALMIO (PUTYp IO pa3IUuYHBIM OCHOBAHUSIM;

- UCCIIEIOBATh YEPTEkKH, BKIIOUYasi KOMOMHAIMU QUTyp, U3BIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

- pelaTh 3aja4i reOMETPUYECKOr0 COIEPKaHMs, B TOM YHCIIE B CUTYalUAX, KOTJa allrOPUTM
pELIeHHs He CIeyeT IBHO U3 YCIOBHUS, BHIIIOIHATh HEOOXOAUMBIE JJISl PEICHUS 3a1a4UH
JIOTIOTHUTEJIbHBIE IOCTPOEHUS, UCCIIE0BATh BOZMOKHOCTh IIPUMEHEHUS TeopeM U HopMyIT 1is
pelIeHus 3a/1a4;

- yMeTb (POPMYIUPOBATH U 10Ka3bIBATh TEOMETPUUYECKUE YTBEPIKICHUS;

- BJIAJIETh NOHATUSAMH CTEPEOMETPHUH: NIPU3Ma, MapauIeICUIIe]l, TUPaMUAA, TETPadap;

- HMMETh MPEeCTaBlIeHUs 00 aKCHOMaX CTEPEOMETPUU U CIEACTBUIX U3 HUX U YMETh
IIPUMEHSATh UX IIPHU PEUICHUU 33]1a4;
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- YMETb CTPOUTH CEYEHHS MHOTOTPAaHHUKOB C UCIIOJIb30BAHUEM PA3IMYHBIX METOOB, B TOM
YHClie U METOJa CJIe/I0B;

— HMMETh MPEJCTaBICHUE O CKPEIIMBAIOIINXCS MPSIMBIX B TPOCTPAHCTBE U YMETh HAXOUTh
YTOJ ¥ pacCTOSIHUE MEXKYy HUMH;

- MIPUMEHSITh TEOPEMBI O MapaILIEIbHOCTH MPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE MPH
pEeIlIeHUH 3a/a4;

— YMETh MIPUMEHSTH IMapaJICIbHOE TPOCKTUPOBAHUE /ISl U300pakeHust puryp;

— YMETh IPUMEHSTH MEPIEHANKYIISIPHOCTH MPSIMOM U TNIOCKOCTH IIPH PELICHUU 33]1a4;

- BJIA/IETh MOHATUSIMH OPTOTOHAJIIBHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U X MPOEKIUU, YMETh
MPUMEHSTh TEOPEMY O TpeX MEePHEHAUKYISIpax MNPy PeLICHUH 3a/1a4;

— BIIQ/ICTh MOHATHSIMH PACCTOSIHUE MEXY (PUTrypaMu B IPOCTPAHCTBE, OOIIHIA
NEePHEHANKYIISP ABYX CKPEIIUBAIOUIUXCS MPSIMBIX U YMETh MPUMEHSTh UX MIPU PEIICHUU 3a/1a4;

- BJIQ/IETh MOHATHEM YTOJI MEXAY NPSAMOH U IIOCKOCTHIO U YMETh MIPUMEHSTH €ro MpH
pEeIleHnH 3a/a4;

— BJIAJICTh OHATUSMU JIBYTPAHHBIN YTroJl, YTOJI MEXAY IUIOCKOCTSIMHU, MEPIICHIUKYIISIPHBIC
MJIOCKOCTH M YMETh MIPUMEHSATh UX MIPH PELICHUH 33]1a4;

— BJIQ/IETh MOHATUSIMH NPU3MA, MapajlieNeNnuIie]] ¥ IPUMEHSITh CBOWCTBA Mapalieienurnena
IIPU PEIICHUU 33]1aY;

- BJIAJICTh TTOHATHEM TIPSIMOYTOJIbHBIN NapaJlIeeUNe ] U IPUMEHSTh €r0 MPU PEIICHUN
3ajady;

- BJIQJICTh TOHATUSMU MMUPAMUIA, BUABI TUPAMU/I, SJIEMEHTHI IPABMILHOM MUPAMUIBI U
YMETh IPUMEHSTh UX IIPU PEIICHUU 33]1a4;

— HMMETH MPEJCTABICHUE O TeopeMe Dijepa,IpaBUIIbHBIX MHOTOTPaHHUKAX;

— BIIQ/IETh MOHATHEM ILJIOLIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MIPUMEHSITh €T0 MPU
pEeIIeHUH 3a/1a4;

- BIIQJICTh MOHATHSIMHY TeJia BpanieHusl (IMINHIP, KOHYC, TIap U cdepa), X CCUCHUS U YMETh
MPUMEHSATH UX TIPU PEIICHUU 3a]1a4;

— BJIAJIETh OHATUSIMHU KacaTellbHbIE IPSIMBbIE U INIOCKOCTH U YMETh PUMEHSTh U3IPU
pELIeHUH 3a/1a4;

- HMMETh MPEJICTABICHUS O BIUCAHHBIX U OMUCAHHBIX chepax M yMeTh MPUMEHSATh UX TIPH
pelIeHnu 3a1ay;

— BIIQ/IETh MOHATHSIMH 00beM, 00HEMbl MHOTOTPAHHHUKOB, TEJ BPAIICHUS U IPUMEHSATh UX
MIPU PEIICHUH 3a/1a4;

— HMMETH MPEJCTaBICHUE O Pa3BEPTKE IIMIMH/APA U KOHYCA, MJIOIIA I TOBEPXHOCTH LUIUHAPA
Y KOHYCa, YMETbh IPUMEHSTh UX MPU PELICHUHU 3a/1a4;

- HMMETh MPEJICTaBICHUE O IUIOMIAIN cHephbl U YMETh MPUMEHSTH €T0 MPU PEIICHUH 3a7a4;

- YMETh peliaTh 3a7a4i Ha KOMOMHAIIM MHOTOTPAHHUKOB U TEJI BPAIICHUS;

- HMMETh MPEJICTaBICHUE O MOJ00UN B MPOCTPAHCTBE M YMETh PEIIaTh 33Jja4 Ha OTHOIICHHE
00BEMOB U IJIOIIA/IeH TOBEPXHOCTEN MTOAO0HBIX (HUTYP.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

- COCTABIISATh C UCIIOJIB30BAHNEM CBOIMCTB reOMETPHUUECKUX (PUTYp MaTeMaTHUYECKHUE MOEITH
JUIS peLlIeHUs 3a1a4 IPAaKTUYECKOro Xapakrepa v 3a7a4 U3 CMEXKHBIX JUCLUIUIMH, UCCIIEI0BATh
ITOJIy4EHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3yIbTaT

- Bnanets NOHATHAMYU BEKTOPBI U UX KOOPIUHATHI;

- YMETD BBIIIOJIHATH ONIEpallK HaJl BEKTOPAMU;

- HCIOJIb30BaTh CKAJISPHOE MPOU3BECHIE BEKTOPOB MPHU PELICHUH 3a]1aY;

- MPUMEHSTh YpaBHEHUE TUIOCKOCTH, (DOPMYILY pacCTOSIHUS MKy TOUKaMH, YypaBHEHHE
cdepsl IpU pelleHny 3a1ay;

- IIPUMEHSTHh BEKTOPBI U METOJ, KOOPAMHAT B IPOCTPAHCTBE MPHU PELIEHUH 3a/1a4
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- HNmeTh MMpEACTAaBICHUE O BKJIIaJAC BbIAAIOIINUXCA MAaTCMATHUKOB B PA3BUTHUC HAYKHU,
- IIOHUMATb POJIb MAaTEMATUKHU B pa3BUTHHU Poccun

- Hcnonp30BaTe OCHOBHBIE METO/IBI JOKA3aTENbCTBA, IPOBOJNUTD TOKA3aTEILCTBO U
BBITIOJIHATH OIIPOBEPIKEHHUE;

- IIPUMEHATh OCHOBHBIEC METO/IbI PEILICHUSI MAaTEMaTUYECKUX 3a1a4;

- Ha OCHOBE MaT€MaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapPaKTEPU30BATh KPACOTY U
COBEPILEHCTBO OKPY’KAIOLIETO0 MUPA U IPOU3BEICHUN NCKYCCTBA;

- MIPUMEHATH IIPOCTEUIINE IIPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALOHHBIE
CUCTEMBI IIPH PEILICHUN MAaTEMaTUYECKUX 3a1ad;

- I10JIb30BaThCs IPUKJIAJHBIMUA IPOrPaMMaMU M IIPOrpaMMaMK CUMBOJIbHBIX BBIUMCIICHUH VI
UCCJIEJOBaHMsI MaTEMaTHYECKUX OObEKTOB

Conep:kaHue Kypca MaTeMaTHKHA

1.1 Pa3BuTHe NoHATHS 0 uyncie. KoMmiekcHbIe Yucaa
Llenbie 1 pauroHaNbHBIC Yyncia. [lelicTBuTenbHbIC yncna. Komniekcuvle yucia.
Ipaxmuueckoe paboma Ne 1. /leticmeus HA0 KOMNAEKCHbIMU YUCTIAMU.
Tema 1.2 YpaBHeHus n HepaBeHcTBa. CHcTeMbl YPaBHEHMd U HEPaBeHCTB

JluneiiHble ypaBHEHMsI U HEPABEHCTBA ¢ OJHOW nepeMeHHoU. KBaapaTHble U OMKBajpaTHbIE ypaBHEHUS.
Teopema Buera. Pemenue cucreM HepaBeHCTB. PenieHne HepaBeHCTB BTOpPOM creneHu. Pemienue
HEPaBEHCTB METOJOM MHTEPBAJIIOB. MEeTOBI PELICHNS CUCTEM YPAaBHEHHM C IByMs IIEpEMEHHBIMUA. MeTon
Kpamepa. Pemenne cucreM Tpex JUHEHHBIX YPaBHEHUM C TpeMsl IEpeMEHHBIMA MeTooM Kpamepa.

Ilpaxmuueckas paboma Ne2 « Peuwienue ypasHenuil u HepageHcma»
Tema 1.3 KopHu, cTeneHu u Jorapumsl

Kophuu HatypallbHOM CTETIEHH U3 YKClia ¥ UX CBOMCTBA. CTENEHH ¢ pallMOHATBLHBIMU ITOKA3aTEISIMHU,
ux cBoicTBa. CTENeHW ¢ NEUCTBUTENbHBIMH MOKa3zarensiMu. CBOWCTBA CTENEHU C JEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

OcHoBHOE Jorapugmuueckoe ToKIeCTBO. JleciTuuHble U HaTypaibHble Jorapudmel. [IpaBuna aeiicTBuii
¢ norapugmamu. Ilepexon kK HOBOMY OCHOBaHHMIO.

IIpakmuyeckasn paboma Ne3 «Penienne nppaoHaIbHBIX YpPaBHEHHI
Tema 1. 4 @yHkuuM, UX CBOICTBA U TPAPUKH

OO6nacTh ompeneneHus M MHOXKECTBO 3HaueHWil; rpadguk QyHKUIMU, MOCTpoeHHe TpaduKoB
(GyHKLIUH, 337aHHBIX pa3nuuHbIMU criocobamu. IIpeoOpazoBanus rpaduxos. ITapannenbHblii nepeHoc,
CUMMETPUS OTHOCUTEIBHO OCeM KOOPAMHAT U CHMMETpPHsI OTHOCUTENIFHO Hayala KOOPAWHAT, CAMMETpUS
OTHOCHUTEIIbHO MPSAMOI1 Y = X, pacTsKeHHE U C)KaThe BJOJIb OCei KOOpAUHAT.

MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHHUYECHHOCTh, TEPHOAMYHOCTh. [IpOMexyTKH
BO3pacTaHus W YObIBaHUS, HauOoOJbIllee W HAaUMEHbIIee 3HAueHUs. [paduueckas WHTEpIpETAILIUS.
[Tpumepsl (YHKITMOHATBHBIX 3aBHCHMOCTEH B pPEabHBIX IpoIeccaX M SBJICHHIX. ApPUPMETHUCCKHE
onepanuu Hax GyHKIuAMU. CroxkHas GyHKIUS (KOMITO3HIHSA). [loHamue o Henpepbl8HOCMU PYHKYUU.

Crenennas ¢pynkuus, e€ rpaguk, cBoiictsa. [Tokazarensnas QyHkuus, e€ rpaduk, cBoiicTsa.
[Toxa3zaTtenbHast QyHKIMS B peabHBIX MIPOLECCaX U SBICHUSX.

13



Jlorapudmuueckas GpyHkius, e€ rpaduk, CBOWCTBA.
[Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHEHUS U HEPABEeHCMEd.
Ipakxmuueckasa paboma Ned« @ynxyuu, ux ceoticmea u cpaguxuy
Ilpakmuueckasn paboma N5 «Ilokazamenvhbie u 102apu@muieckue ypagHeHus u HepageHCcmaay
Tema 1.5 OcHOBBI TPUTOHOMETPUM

Panuannas mepa yrina. BpamarensHoe nsukenue. CUHYC, KOCUHYC, TAHI€HC U KOTaHI'€HC YMCIa.
@opmynsl npusencHus. Popmyisl ciokeHus. Popmyinsl yaBoeHHs POpMylibl MOJIOBHHHOIO YIUIA.
[IpeoOpa3oBanusi MPOCTEHIIMX  TPUTOHOMETPUUYECKMX  BhIpakeHWid. [IpeoOpazoBaHue  CyMMBI
TPUTOHOMETPHUUYECKUX (PYHKIMI B IpOU3BEIEHUE U TPOU3BeeHHs B cyMMy. CBOMCTBa M rpaduKu cCUHYCA,
KOCHHYyCa, TaHreHca M  KoraHreHca. llpeoOpazoBanust rpaduka ¢ynkuuu. [Ipocteiimme
TPUTOHOMETPUYECKHE YypaBHEHUs. [Ipocmevwiue mpucoHomempuieckue HepaseHcmea. ApKCUHYC,
apKKOCUHYC, apkTaHreHc. OOpaTHble TPUTOHOMETpUYECKHE (QYHKIIUU U UX TPadUKH.

IIpaxmuueckas paboma Ne6 «IIpeobpazosarie mpuecoHOMempuiecKux blpaniCeHuil »
Paznea 2. Hauana MaTeMaTn4ecKoro aHajau3a

Tema 2.1 Ilpenen ¢pynkuun. [lpousBognas u ee npuIoKeHUs

CrniocoOslI 3a/1aHus ¥ CBOWCTBA YHCIIOBBIX MOCIEI0BATEIILHOCTEH.
[Ipenen ynkuun. CoiicTBa mpeaenoB. PackpeiTe HeonpeaeneHHOCTH

[lonaTne O MPOM3BOAHOW (QYHKIMH, €€ T€OMETPHYECKUH M (U3UYECKUH CMBICI. YpaBHEHHE
KacaTeabHOH K Tpaduky ¢yHkuud. IIpow3BoJgHBIE CYMMBI, pPa3HOCTH, NPOM3BEIEHUS, YaCTHBIE.
[Ipou3Bo/iHbIE OCHOBHBIX d3JieMEHTapHbIX (yHKIUN. [lpruMeHeHue NPOU3BOAHONW K HCCIEIOBAHUIO
¢byHKIMI 1 mocTpoeHuto rpagukoB. IIpon3BoaHast ca0kHOU QyHKINH.

[IpuMeps! UCIIONB30BaHUs TPOU3BOJHON JUIsl HAXOXKICHHS HAWIYYILIErO PEIICHUS B IPUKIAIHBIX
3agadax. Bropas npousBoaHas, ee reoMmeTpuueckuil M gusnueckuil cMpica. HaxoxaeHue ckopocTu amis
npoliecca, 3aJaHHOTro (pOpMyJIOi U rpapuKOM.

Ilpakmuueckasa paboma Ne 7 « Berurcnenue npezena GyHKIuiiy
Ipakmuueckas paboma Ne§ « Bvruucnenue npouzgo0not C10#CHOU QYHKYUU»
Ipaxmuueckas paboma Ne 9 «IIpunoscenusi npoussoOHoU K UCCIE008AHUIO (DYHKYULL)
Tema 2.2 UHTErpas u ero npuMeHeHue
[TepBooOpaznas. HeonpeneneHHslii nHTErpai u ero ceorictsa. OCHOBHbIE (POPMYJIIbI HHTETPUPOBAHUS.
WHuTerpupoBanue METOIOM MOJCTAHOBKH.

OmnpeneneHHblil HHTErpai u ero cBoiictBa. ®opmyna Hetotona-Jleitbuuma. Metos! BEIUMCICHUS
OIIPEIETICHHOr0 uHTerpana. [I[puMenenue onpeneseHHoro HHTerpaia Juisi Hax 0K ASHUS IUI0Iaau
KpUBOJMHEHHON Tpanenuu. [Ipumepsl nprMeHeHns: HHTerpaia B GU3UKE U TEOMETPHUH.

Ipaxmuueckas paboma Nel() « BeraucneHne HeONpeIeIeHHBIX HHTETPAIIOB)»
Ilpakmuuecxas paboma Nel ] « Beraucnenne onpeIeICHHOTO HHTETpasa

Paznea 3.
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DJIeMeHTbl KOMOMHATOPUKH. OCHOBBI TEOPHH BEPOSITHOCTH H MATEMATHYECKON CTATHCTHKH
Tema 3.1. Di1ieMeHTHI KOMOMHATOPUKH

OcHoBHbIE TOHATHSI KOMOWHATOPUKU. 3a/Jaydl Ha MOJCYET YMcia pa3MelleHUH, NepecTaHOBOK,
couetanuii. Pemenwe 3amau Ha mepebop BapuaHToB. Dopmyna OunHoma Herorona. CaolicTBa
OuHOMHHANBHBIX K03 unmenton. Tpeyromsuuk [ackans.

Ipaxmuueckas paboma Nel2 «PernieHue 3a1a4 Ha pacdeT BHIOOPOK»
Tema 3.2 DyieMeHTbI TEOPUH BEPOSITHOCTEH U MATEMATHYECKON CTATHCTUKH

CoObiTHe, BEpOSATHOCTH COOBITHS, CJIOXEHHE M YMHOXXEHHE BeposiTHocTei. IloHsTHe o
HE3aBUCUMOCTU COOBITUM.

Pemrenue npakTuueckux 3a1ay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.
Ipaxmuuyeckas paboma Nel3 «Buviuucienue éeposmuocmu coObimutiy
Pa3znen 3. 'eomerpus
Tema 4.1 KoopauHaThI M1 BEKTOPHI B IPOCTPAHCTBE

[IpsimoyronbHas (IekapToBa) cUCTeMa KOOPAUHAT B pocTpaHcTBe. DopMylia pacCTOSHUS MEXTY
JIBYMsI TOUKaMH. Y paBHEHUS IIPSMOU.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Cli0’k€HHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucno. Pasiioxkenue BEKTOpa M0 HAIPABICHUAM. YTOJI MEXAY AByMs BeKTopamu. [Ipoexuus Bekropa Ha
ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Vcnonb3oBaHue KOOPIMHAT U BEKTOPOB MPH PEIIEHUH MaTEMATHYECKUX U IPUKJIAJIHBIX 3a/1a4.
Ilpakmuueckas paboma Nel4 «Ilocmpoenue cymmpl u pazHocmu 6eKmopo8»
Ipaxmuueckas paboma Nel5 «JlelicTBUs HaJ BEKTOpaMH, 33JJaHHBIMU CBOUMHU KOOPAMHATAMU »
Ipaxmuueckas paboma Nel6 «BpluncieHne CKaasipHOrO MPOU3BEIEHUS BEKTOPOB »
Ilpakxmuueckas paboma Ne 17 «CocTaBieHre ypaBHEHUH IPSIMBIX»
Tema 4.2 Crepeomerpust

B3anmHoe pacronokeHue IByX MpsAMbBIX B TPOCTpaHCTBE. [lapamienbHOCTh MPSAMON U TIIIOCKOCTH.
[TapannenbHOCTh IUIOCKOCTER. llepneHIUKYISIPHOCTE TPSAMOW M IUIOCKOCTH. llepneHaukynsap u
HaKJIOHHAsA. YTOJI MEXKIYy NpSMOW M IUIOCKOCTBbIO. JIByrpaHHbBI yroja. YTojd MeXIy MIOCKOCTSMH.
[leprieHAMKYASIPHOCTD JBYX TIIOCKOCTEH.

I'eomerpuueckue mpeoOpa3oBaHMsl TMPOCTPAHCTBA: MAPAUICIBHBIA  TEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe npoexkTrpoBaHue. M300paxeHne npocTpaHCTBEHHbBIX PUryp.
Tema 4.3 MHOrorpaHHUKH U KpYyIJible TeJ1a

Bepmmnsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHOrorpanHsie yribl. Beimykiibie
MHOrorpanHuku. Teopema Dusepa.

[Tpusma. IIpsimMas u HaknoHHas npusma. [Ipasunbhas npusma. [lapannenenunen. Kyo6.
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[Mupamupa. [IpaBunbpHas nupamuga. Y cedenHas nupamuaa. Terpasap. CumMmeTpuu B Kyoe, B
napasuiesenunene, B npusme u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPAMHU/IBI.

[IpencraBnenne o MpaBHJIBHBIX MHOTOTPAHHUKAX (TeTpasape, KyOe, OKTa’ape, JOACKadaApe H
HUKOCadIpe).

Hunuaap u konyc. YceueHHbI koHyc. OCHOBaHME, BHICOTA, OOKOBasi MOBEPXHOCTH, 00pa3yromias,
pa3BepTKa. OceBble CEUeHUs U CeUeHUs, MapajlieIbHble OCHOBAHUIO.

lap u chepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.
O6beM u ero u3mepenue. MaterpansHas popmyia oobema.

dopmynbl 00beMa Kyba, MPSIMOYTOJIBHOTO Mapayviesenuena, Ipu3Mbl, HUIHHApPA. DOpMYIIbI
o0beMa pamMuIbl U KoHyca. @OopMyIibl IUIOIMIA N TOBEPXHOCTEH IIIMHAPa U KoHyca. DopMyIiel 06bemMa
nrapa ¥ riomaan cheps.

[Tomo6wue Ten. OTHOMIECHUS TUIONIAICH MTOBEPXHOCTEH U 00BEMOB IMTOAO0HBIX TEII.
Ipaxmuueckas paboma Nel8 «llpuzmar
Ilpaxmuueckas paboma Nel9 «llupamuday
Ipaxmuueckas paboma Ne2( « [{ununop u KoHyc»

Ilpakmuueckas paboma Ne2l « O0vembl MHO202PAHHUKOSG U MeTl 6DAUEHUSL)
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TEMATUYECKOE TNIAHUPOBAHUE
IIpenmer: MATEMATUKA

HanmenoBanme Coaep:xanue yueOHOro MaTepuasa ¥ (pOpMbl OPraHU3ANMHU AEATEIbHOCTH 00y4ar0IIMXCH Oo0bem
pa3iesioB U TeM
B Yacax
1 2 3
Pazpean 1.
Auredpa
Coneprxkanue yaeOHOro MaTepuana
Tema 1.1
Pa3BuTHE IOHSATHS 0 1. HarypanbHble, 1ienble, palliOHAIBHBIE U HPPAIIMOHATILHBIC YHCIIA. 14
qnele. 2. Jlemamocts. [Ipocthie u coctaBabie unciaa. HOJl . HOK
KoMILIeKCHBIE YHCIa 3. JlelicTBUTENIbHbIE YHCIIA.
4. KowmrmieKkcHbIe uncia
5. JleiicTBus HAJ KOMIUIEKCHBIMU YHCIIaMH B aJireOpandeckoil popme 3amucu
6. Pemenue 3amay

JlaGopaTopHble 3aHITHS

He npedycmompeno

[TpakTHueckue 3aHsATHS 2
1. «/eticmsus Hao KOMNIEKCHBIMU YUCTAMUY
KonTtposbHble paboThl -
Tema 1.2 ConeprkaHue yueOHOro MaTepuaia 20
YpaBHeHus u 1. JluneiiHble ypaBHEHMs M HEPABEHCTBA C OHON NIEpEMEHHOM
HEepaBeHCTBA. 2. KsagpartHble ypaBHeHusi. Teopema Buera. bukBajgpaTHble ypaBHEHUS
Cucrembl ypaBHeHu i 3. Permenne cucTeM HEPABEHCTB.
H HEPABEHCTB. 4. PemeHue HepaBEeHCTB BTOPOH CTENIEHU
5. Pemienue HepaBeHCTB METOJJOM HHTEPBAJIOB
6. MeToapl pelmeHus CUCTeM JJMHEHHBIX YPaBHEHHH C IBYMsI TIEPEMEHHBIMU
7. Pemenue cuctem metogoMm Kpamepa
8. Pemrenue cuctem Tpex TMHEHHBIX YpaBHEHUH ¢ TpeMs mepeMeHHBIMU MeToioM Kpamepa
9. Pemenue 3aau

JlaGopaTopHblie 3aHITHS

He npedycmompeno

17




[IpakTnueckue 3aHATH 2
1. «Pewenue ypasreHutl u HepaseHCma)

KonTtposbHble paboThl 1

Copneprkanue y4eOHOro Marepuasa 16

Tema 1.3 1. Crenenb u ee cBOICTBaA.
KopHu, crenenu u 2. Kopens N-oii creneHu u ero cBoiicTBa
Jorapudmsi 3. HppamnmoHanbHbIe ypaBHEHHS
4. Pemienue 3agau
5. Jlorapudm u ero cBoMcTBa.
6. IlpeoOpazoBanue sorapuMUUIECKUX BHIPAKCHUN
7. Pemenue 3amay
JlaGopaTopHbIe 3aHATHS He npedycmompeno
[IpakTUyeckue 3aHATHS
1. «Pewenue uppayuonaibHvIX ypasHeHuL» 2
KonrtponbHas pabora 1
Tema 1.4. CopepxaHrie yaeOHOT0 Marepuaa 26

DOyHKIUH, UX
cBOlicTBa M rpadpuku

1. CnocoOsbl 3aganus Gynkuuid. O61acTh ONpeIeIeHust U MHOKECTBO 3HAUYCHU N

2. CpoiicTBa (QyHKIIHH.

3. CrenenHas QyHKIMS

4. TlpeoOpazoBanus rpapukoB QyHKIUI

5. Iloka3arenbHas (GyHKIHMA: ee CBOICTBA U rpaduKu

6. Iloka3zarenbHble ypaBHEHUS

7. PerieHne nokasareiabHbIX YpaBHEHUN

8. ITokazarenbHbIC HCPAaBCHCTBA

9. Jlorapupmuyeckasi GQyHKIUS: €€ CBOMCTBA M rpaduKu

10. Jlorapudmuyeckue ypaBHEHHsI

11. Jlorapudmuueckre HepaBeHCTBA

JlaGopaTopHble paboThI

He npedycmompeno

[TpakTHdeckue 3aHsTH
1. «Dynxyuu, ux ceolicmsa u epaguxuy

2. «lloKkazamenovHble U 102apuPpMuUYecKUe ypasHEeHUs U HepaseHCcmea»

4

KonrposnbHas pabora

He npedycmompeno
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CopepxaHre yaeOHOT0 MaTepuaa

Tema 1.5 1. PagmanHoe m3MepeHue AyT M yriioB. EquHuYHas 4rCIIOBas OKPY)KHOCTb. 26
OcHOBBI 2. Tpuronomerpuyeckne GpyHKuuu. OCHOBHBIE TPUTOHOMETPHUECKUE TOXKICCTBA.
TPUIOHOMETPHH 3. CBoiicTBa TPUTOHOMETPUUYECKHUX (DYHKITHI.
4. ®opmysbl IpUBEIECHUS
5. DopMyIbl CIIOXKEHUS.
6. Tpuronomerpuueckre pyHKIUN YIBOCHHOTO U MOJOBUHHOTO apryMEHTa.
7. @ynkumu y=SIinX, y=C0SX, uX CBONCTBa 1 rpa(uKH.
8. ®dynkiuu Y=tgx, y=CtgX, X CBOWCTBA U rpaPuKH
9. OOpaTHbBIE TPUTOHOMETPHUYECKUE (DYHKITHH.
10. Pemmienue npocTedmx TPUrOHOMETPUUECKUX YPABHEHHIA.
11. Pemienue ypaBHeHMi
12. TpuronomeTpuuecKre HEPABEHCTBA
JlaGopaTopHble 3aHATHS He npedycmompeno
IIpakTrueckue 3aHATHS 4
1. «llpeobpazosanue mpuecoHoMemMpU4ECKUX GbIPANCEHUL »
KoHTtposbHas pabota He npedycmompeno
Paznen 2.
Hayana
MaTeMaTHYeCKOro
a”Haaunza
Tema 2.1 Copepkanne y4eOHOro Marepuana 40

Ipenen pynkuum.
IIpousBoaHas u ee
NPHJIOKEHHSA

1. CrnocoObl 3a1aHUs U CBOWCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM.
IIpenesn nmocnenoBaTeaIbHOCTH.

2. Tlpenen ¢pynkuuu. CBoiicTBa npenenoB. PackpeiTe HEONpeIeIeHHOCTH

w

Beruucnenue npenena GyHKUui

4. llpupaiieHnue apryMeHTa U nNpupaiieHue GyHKIHHU
HenpepsiBHOCTh PyHKIIMU

5. IlpousBoanas. Ee pusuueckuii cMbICII.
[IpaBuna quddepeHipoBanus

6. Ilpom3BomHas cTeneHu U KOPHS

7. Boruncienue IMPONU3BOJAHBIX CTCTICHU U KOPHSA
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8. IIpom3BoaHas TPUTOHOMETPUUECKUX, MOKA3aTeIbHON U JorapumMuyeckon GyHKIUH

9. TlpousBoaHas CIOXKHOW PYHKITUN

10. 'eoMeTpuuecKuid CMBICT TPOU3BOIHON
YpaBHeHue KacaTelIbHOU K rpaduKy yHKIIMH

11. Bo3pactanue u yObIBaHHE ()YyHKIIHIA.
HccnenoBanue GyHKIUH HA SKCTPEMYM

12. Bropast nponsBoaHas GyHKIMU U €€ GU3NIECKUN CMBICT

13. BeimmykiiocTs, Touka nepernda rpaduka GyHKIIHH.

14. HanbGonpIiiee 1 HaMMeHbIIIee 3HaYeHUE QYHKIUH

15. MccnenoBanne (GyHKIMNA U IOCTPOCHUE UX TPAYUKOB

16. UccnenoBanue QyHKIMI U TOCTPOCHUE UX IPpaUKOB

JlaGopaTopHblie 3aHITHS

He npedycmompeno

[IpakTUdeckue 3aHATHSL:
1. «Buvluucnenue npedena hynkyuily
2. «Bwviuucnenue npouzso0HOu CIOANCHOU PYHKYUUY
3. «lIpunosicenust npou3800HOU K UCCIEO08AHUIO (DYHKYULLY

6

KonTponpHbie paboTh

Tema 2.2
HHurerpaJ u ero
NpUMeHeHHe

CopepxaHue yaeOHOro Marepuana

1. TlepBooOGpazHasi.
HeonpeneneHHbIi HHTErpa U €ro CBOMCTBA

OcHoBHBIE ()OPMYIIBI HHTETPUPOBAHMSIL.

HuTerpupoBanue METOIOM MOJCTAHOBKHU

OnpeneneHHblil HHTErpai u ero cpoiicrea. @opmyna HetoToHa-JIeiiOHuna

Brrunciaenue OMPCACIICHHOI0O MHTCTpajia

Brruncnenue OMPCACIICHHOI'O MHTCTpaJia METOAOM ITOJACTAHOBKU

Brruucnenue miomaan miockux (GUryp ¢ moMoIbio ONMPeeIeHHOT0 HHTerpaia

Penrtenue 3anau

OO N |0k~ Wi

. Pemenwne 3agau

10. Pemrenmne mMpuKIJIaAHBIX 33124 C TOMOIIBIO ONIPEIEIICHHOTO HHTETpaa

11. Ypok noBropenus (1 yac)

26

JlaGopaTopHble 3aHITHS

He npeodycmompeno

HpaKTI/ILIeCKI/Ie 3aHATHUA:

4
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1. «Buviuucnenue neonpedenennvix uHmezpaios»
2. «Bwiuucnenue onpedeneHHo2o unmezpana

KoHTposibHBIE PabOTHI 1
Paznea 3.
DJ1eMeHThI
KOMOUHATOPHKH.
OcHoBBI TEOpUM
BEPOSITHOCTH U
MaTeMaTH4YeCKOH
CTATHCTHKHU
Tema 3.1 Dnementsl | Conepkanue y4eOHOTO MaTepuaa 5
KOMOMHATOPUKH 1. OcHoBHBIC OHATHS U TIPpaBUIIa KOMOMHATOPUKH. BRIOOPKH C MOBTOpEHUsIME U 0€3
MTOBTOPEHMI
2. bunom Herotona. CBoiicTBa OWHOMHATBHBIX KO3(DPHUIIHCHTOB
JlaGopaTopHble 3aHATHS He npedycmompeno
[TpakTHyeckue 3aHsATH 2
1. «Pewenue 3a0au na paciem 8blOOPOK»
KoHTposibHBIE pabOTHI He npedycmompeno
Tema 3.2 Copepkanne y4eOHOro Marepuana 7

DJIEeMEHTBI TeOpHH
BepPOSAATHOCTEN U

1. Cayuaiinble coObiTHs. [lonHas rpynmna cobsituii (1 yac)

2. Omnepanuu HaJ CITy9aifHBIMU COOBITHSIMHU.

MaTeMaTH4YeCKOi Knaccuueckoe onpezesieHre BEpOSITHOCTH COOBITHSI.
CTATHCTHKH 3. TeopeMsbl CIOXKEHHUS U YMHOXECHHS BEPOSTHOCTEH.
BeposiTHOCTH COBMECTUMBIX U HECOBMECTUMBIX COOBITHH.
JlaGopaTopHble 3aHATHS He npedycmompeno
[IpakTueckue 3aHATHS 2
1. «Bwiuucnenue seposmnocmu coobimuiiy
KoHTposibHbIEe pabOTHI He npedycmompeno
Paznea 4.
I'eomerpus
Tema 4.1 CopepxaHue yaeOHOTo MaTepuana 19

1. Bekrtopsl. OcHOBHBIE TOHATHSA. JI€HCTBUS HAJl BEKTOPaMHU.

21




BekTops! Ha
IUIOCKOCTH U B
NPOCTPAHCTBE.

N

KoopannaTsl BEKTOpOB Ha MJIIOCKOCTH U B mpocTpancTse (1 4.)

w

Penrenue 3anau

4. PaccrosHue Mexay Toukamu. [lyinHa oTpe3ka
CkansipHOe ITPOU3BEICHUE BEKTOPOB.

5. Jlenenue oTpe3ka B JaHHOM oTHOIIEHUH (1 4.)

6. YpaBHeHHE IPAMOI Ha MIIOCKOCTH

7. Pemenune 3amay

JlaGopaTopHble 3aHATHS

He npedycmompeno

[TpakTrueckue 3aHATHS
1. Ilocmpoenue cymmul u paznocmu 6eKmopos
2. Jleticmeus Hao ekmopamu, 3a0AHHbIMU CEOUMU KOOPOUHAMAMU
3. Bwiuucnenue cKaiapHo2o npoussedeHus: 6eKmopos
4. Cocmasnenue ypagneHull npsamvlx

KonTposnpHas pabora

Tema 4.2
Crepeomerpus

Copepxanue yueOHOro MaTepuala

1.

Axcuomsl crepeometpud (1 4.)

2.

B3anMHoe pacnonoxeHue AByX MPsIMbIX B IPOCTPAHCTBE.
B3anMHOe pacnionokeHue npssMon 1 MIIOCKOCTH.

[Tpu3Hak napamiesbHOCTH NPSAMON U MIIOCKOCTH
B3anMHOE pacnosiokeHue IBYX IUIOCKOCTEH.

[Ipu3Hak napamienbHOCTH ABYX IIOCKOCTEH.
Teopemsl 0 NapaJiIeNIbHbIX MIIOCKOCTSX.

I'eomerpuueckue nmpeodpa3oBaHusi IPOCTPAHCTBA: MAPALICIBHBIN IEPEHOC, CHMMETPUS
OTHOCHUTEJIBHO TIJIOCKOCTH

[MapayienbpHOE POSKTUPOBAHUE U €TI0 CBOMCTBA.

N300pakeHne Guryp B CTepeoMeTpuu

Pemenue 3agau

©w| NS

[lepneHAMKYISIPHOCTD MPSAMOM U MIIOCKOCTH.
CBs13b MEX/1y MApaIJIENbHOCTHIO U NEPIEHIUKYISIPHOCTBIO MPSIMBIX U MJIOCKOCTEN

10.

IlepnieHquKkymsap u HakIOHHAs. Teopema 0 TpeX MepIeHIUKYIIAPaX.
Yros Mexay NpssIMOM M IUNIOCKOCTHIO. JIByrpaHHBIA yromi

11.

Penrtenue 3anau

12.

[ToBTOpenue Temsr (1 4.)

23
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JlaGopaTopHbIe 3aHATHS

He npedycmompeno

HpaKTI/I‘ICCKI/Ie 3aHATHUA

He npedycmompeno

KonTponpHas pabora

1

Tema 4.3
MHOrorpaHHUKHU H
KpYIJble Teja

Copnepxanue yueOHOro MaTepuana

1.  Tlonarue o reOMETPUYECKOM TEJI€ U €ro MOBEpXHOCTHU. Teopema Dilepa.
2.  Ilpusma.

3.  apamnenenunen. Ky6. Cummerpuu B KyOe, napajuiesienumnese, npusme.
4, [Tnomanpe monHOM M OGOKOBOUM MOBepXHOCTH MpU3MbL. CedeHus Ky0a, MPU3MBL.
5. Pewmenue 3amau

6. Ilupammpa. [lpaBunbpHas nupammna. Yceu€HHas nupamuaa. Tetpasrap.

7.  Ilnomanp nomHoM M OOKOBOM MOBEPXHOCTH MHUPAMHJBL.

8. IlpexacraBieHue 0 MPaBUIBHBIX MHOTOTPAaHHUKAX

9.  Brruncnenue roniaied NOBEPXHOCTH MHOTOTPAHHUKOB.

10. TloBepxHocts Bpamenus. Teno Bpamenus. [lununap u konyc.

11. OceBble ceueHuss M CEUYEHMs, NapaJlIe]IbHbIE OCHOBAHUIO.

12. Tlnomans NOBEpXHOCTH HIIMHAPA, KOHYCA.

13. [lap u cdepa. B3anmHOe pacmosioskeHue MIIOCKOCTH U mapa. [lmona s ToBepXHOCTH mapa.
14. Pemenue 3agau

15. Brluucnenue mioniase MoBepXHOCTH NMUIMHApPA U KOHYcCA.

16. OO0BéM m ero m3meperne. O0bEM Kyba, MPSIMOYTOJILHOTO TapaIICIICITHIICA.
17. OO0béM mpu3Mbl M HTUPAMHJIBI.

18. OOBEéM mIMHIPa W KOHYCA.

19. OO6Gwbem mapa

20. Pemenue 3amau

21. Pemenwue 3a/1a4 Ha BEIYHCIICHHE MIOMIAACH

22. Pemenue 3ama4d Ha BEIUHCIIEHNE 00bEMA

52

JlaGopaTopHbie pabOThI

He npeodycmompeno

HpaKTI/ILIeCKI/IC 3aHATUA

1. Ilpuszma
2. Iupamuoa
3. Huaunop u xownyc

8
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4. Obvembl MHO2OZPAHHUKOS U Mell 8PAUjeHUs

KonTponbHbie paboThl

He npedycmompeno

(DOPM(I ammecmauuu. 3K3dMEH

Bcezo:

274
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HHEPEYEHb PEKOMEHAYEMBbIX
YYEBHbBIX U3JAHUU, UHTEPHET-PECYPCOB

JIUTEPATYPA
Jlna cmyoenmoes

bammakoB M.U. Maremartuka. 3agauHuk: yue0.mocodue it 00pa3oBaT. yupeKACHUN Had. U
cpen.npod.odpazoBanus. — M.: u3naTeabCKuil HeHTp «Akagemus», 2017

bammvakoB M.U. Maremartuka: yueOHUK 111 00pa30oBaT.yupeKACHUN HaY. U
cpen.npod.odpazoBanus. — M.: u3naTeabCKuil HeHTp «Akagemus», 2017

boromonos H.B. Ilpaktuueckue 3aHATHS IO MaTeMaTHKe. Y4el. mocobue At CpeiHuX CIell.
yue0. 3aBeieHuil. — 6-¢e u3a., crep —M.: Beicmr. mik. , 2015.

I'eometpus 10-11kmaccsl: yued. mist 00meoOpa3zoBaT. yapexaeHul/ o pea. ATaHacsHa.
M.:IIpocsenienue, 2019

[ToropenoB A.B. I'eometpus .10-11 xmaccer: yue6.mis 00meoOpa3oBar. ypexxacHuii. M. :
IIpocsemenue, 2014

Anrebpa u Havana maremarudeckoro ananu3a.l0-11 kmaccel/ moa.pea. A.H.Konmoroposa.—
IIpocsemenue, 2019

/lna npenodasameneit

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanum».
[Tpuka3 MunucrtepctBa obpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 «O0 yTBepkaeHUU
denepaibHOTO0 TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa CpeaHero (MOJHOTO) O00IIero
00pazoBaHU.

[Tpuxa3z MunuctepctBa oOpazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU N3MEHEHUN
B [Ipuka3 MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 «“O6
YTBEPKACHUH (peIepaTbHOr0 roCcy1apCTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa CPEIHETO (ITOJIHOTO)
o01m1ero oopa3oBaHus’».

[Tucemo [lenapramenTa rocyaapCTBEHHOM MOJUTHKH B chepe MOArOTOBKM pabounx kaapoB u I10
MunucrepcTBa 06pazoBanust 1 Hayku PO ot 17.03.2015 Ne 06-259 «PexkomeH1aluu 1o opraHu3aryu
MOJIyUYEHUsI CpPeHEro o0Iero oOpa3oBaHMs B IpeJeNax OCBOCHUS O0pa30BaTEIbHBIX IPOrpaMm
cpenHero npogeccuoHaNbHOrO 00pa3oBaHUs Ha 06a3e OCHOBHOTO OOIIEro 0Opa3oBaHHS C Y4ETOM
TpeOoBaHUH (enepalbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TOTy4aeMOU
npodeccuu UM CIIeHUaTIbHOCTH CPEIHEro Npo(eccHoHaIbHOTr0 00pa3oBaHUs .

bawmaxose M. M. MaTtemaTtuka: KH. JJIs iperiofaBaTesi: MeTo 1. mocodue. — M., 2013

Bawmarxoe M. U., [[vicanos L. M. Metoaudeckoe mocooue st moarotoBku k EI'D. — M., 2011.
Anumos Ill. A. u op. MatemaTuka: anrebpa ¥ Hadajla MaTEMaTUYECKOTO aHalu3a, TC€OMETPHS.
Anrebpa u Hayana MareMaTH4YecKoro aHanusa (6a3oBbli U yriyoneHHbIH ypoBHH).10—11 kacchl.
— M., 2014.

Amanacan JI. C., Bymyzos B. @., Kaoomyes C. 5. u Op. Maremaruka: anrebpa W Hayaia
MaTeMaTuyeckoro ananuza. I'eomerpus. ['eomerpus (6a3oBblii U yrinyOneHHbIH ypoBHM). 10—11
Knaccel. — M., 2014.

bawmarxos M. M. MatemaTnka: y4eOHUK Ui CTYZ. YUpeXIeHHUH cpel. nmpod. oOpasoanus. —M.,
2017.

bawmaxos M. 1. Matematuka. COopHUK 3a7a4 npoduasHO HanpaBieHHOCTH: yueb. [Tocodue mist
CTYI. YUpexJAeHUu cpell. mpod. odpazoBanus. — M., 2014.

bawmaxose M. H. Marematuka. 3amaynuk: y4de0. mocoOue Mg CTyd. YYPEKISHUU Cpel.
npod.obpazoBanus. — M., 2017.

bawmaxose M. . Matematuka. DIEKTPOHHBIN yue0.-METO/I. KOMIUICKC TSI CTY I Y YpPEKICHUM CPE/I.
npod. obpazosanus. — M., 2015.

bawmaros M. H. Matematuka (0a30Bblif ypoBeHs). 10 kiacc. — M., 2014.
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bawmaxos M. . Matematuka (6a30BbIii ypoBeHb). 11 kmacc. — M., 2014.

bawmakose M. H. Anrebpa n Havana ananusa, reomerpus. 10 kmacc. — M., 2013.

bawmaxose M. M. Marematuka (6a30Bbiii ypoBeHs). 10 kimacc. COopHUK 3ama4: y4ed. mocodue. —

M., 2008.

bawmaxoe M. U. Marematuka (6a30BbIii ypoBeHs). 11 kimacc. COopHHK 3aa4: y4ed. mocodue. —

M., 2012.

I'yces B. A., I'pucopves C. I'., Heoneuna C. B. Matematuka juisi npodeccuii U CIeHaIbHOCTEH

COLMAIbHO-3KOHOMHYECKOTO MPOMWIISL: YUeOHUK JUIA CTY. YUPESKICHUN cpea. mpod. oOpa3oBaHuUs.

— M., 2014.

Konsieun FO.M., Tkauesa M. B, ®Deoeposa H. E. u op. Marematuka: anrebpa W Hadajia

MaTEeMaTHYECKOTO aHanu3a. Anredpa v Hayajia MaTeMaTHIeCKOro aHanu3a (0a30BbIl U yrITyOJICHHBIH

ypoBHH). 10 kimacc / mox pen. A. b. XKwmkdaenko. — M., 2014.

Konseun KO.M., Trauesa M. B., ®edepoéa H. E. u oOp. Marematuka: anreOpa v Hayaia

MaTeMaTHUYeCKOro aHanu3a. Anredpa 1 Hayajla MaTeMaTH4eCKOro aHaau3a (0a3oBbli U yriyOJIeHHBIN

ypoBHHM). 11 kmacc / mox pexa. A. b. XXmwxkuenko. — M., 2014.

boromonos H.B. Ilpaktuueckue 3aHsATHS 10 MaTeMaTuke. Yuel. mocoOue AJisi CpeqHUX crell. yueo.
Humepnem- pecypcul

1. www. fcior. edu. ru (MudopmarmonHsie, TPEHUPOBOYHBIC U KOHTPOJIbLHBIE MAaTEPHAIIBI ).

2. www. school-collection.edu.ru (Exunas komtekuuu mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB).
VYyeOHOE U3ganue

3. Exponenta.ru http;//www.exponenta.ru KommnanusSoftlint. O6pazoBaTenbHbIii MaTEeMaTHYCCKHIA

caiit. MaTtepuarbl i CTYJI€HTOB: 33/1a4¥ C PEIICHUSIMHU, CIPABOYHHK 10 MaTEeMaTHKeE,

JICKTPOHHBIC KOHCYIIbTAIIHH.

I'azera «Maremaruka» M3natenbckoro qoma «IlepBoe ceHTssOpsi» http://mat.1septemr.ru

Maremaruka B OTKpBHITOM Kojuiepke http://www.matematiks.ru

Math.ru. Maremaruka u obpasoBanue. Http://www.math.ru

. MockoBckuii IEeHTp HENpepBhIBHOIO MaTemMaruueckoro oopasosanust (MLIHNO)

http://www.mccmath.ru

No ok

8. Allmath:ru — Bca Mmarematuka B ogaoM Mecre htto://www.allmath.ru

9. EgWorld:Mup marematrueckux ypaBHenuii http://egwirld.ipmnet.ru

10. Best sneMeHTapHasi MaTeMaTHKa: CPEIHsIS MaTeMaTHIecKasi HHTePHET-IIKOJIA.
http://www.bym math.net

11. Teomerpuyeckuii mopranhttp://www.neive.by.ru

12. I'paduxm pynkmii  http://graphfunk.narod.ru

13. JIunaktrueckue Matepuaisl o nHpopMaThke u Matematrke. http://comp-science.narod.ru

14. JTuckpetHas MaTeMaTHKa: anroputMsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

15. EI'D no mMareMaTHKe: MOArOTOBKA K TeCTHpOBaHuIo http://www.yztest.ru
16. 3amauyHuK I MOATOTOBKM K OJIMMITMAaM o mareMaruke http://tasks.ceemat.ru
17. 3anuMaresbHas MaTeMaTHKa — IIKOJbHUKAM (OJHMITHA/IBI, HTPbI, KOHKYPCHI IT0 MaTeMaTHKe)
http://www.maht-on-line.com
18. UnTepHer — mpoekt «3amaumny http://www.prodlems.ru
19. Maremarrueckue 3Troab! http://www.etudes.ru
20. MaremaTwrka On-line cipaBounast vH(GOpPMAIUS B IOMOIIb CTYACHTY
http://www.manhtm.hl.ru

21. MaTtemaTHKa B TIOMOIIIb IIKOJILHUKY M CTYICHTY (TECThI M0 MaTeMaTuke online)
http://www.mathtest.ru

26


http://mat.matematiks/ru
http://mat.matematiks/ru
http://www.math.ru/
http://www.mccmath.ru/
http://egwjrld.ipmnet.ru/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://rain.ifmo.ru/cat/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://tasks.ceemat.ru/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/

		2021-04-22T23:57:14+0300
	Шолохов Александр Константинович




