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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6mieoOpazoBaTenbHON y4eOHOM mucrtuminHa «MaTemaruka:
anrebpa W Hayala MaTEMaTHYECKOTO aHaumW3a, TeoMeTpus» (maisee —
«MatemaTHkay)  TNpelHa3HaueHa i1 W3YYCHHsS  MaTeMaTUKH B
npodeccnoHambHBIX 00pa3oBaTenbHbIX opranu3anusax CIIO, peanu3yrommx
00pa30BaTeIbHYI0 MPOTpaMMy CpEIHEro oomero oOpa3oBaHHsS B Tpeiesiax
OCBOEHHUSI OCHOBHOI mpodeccroHanbHoi o0pa3oBaTenbHo nporpammel CI1O
(OIIOIT CIIO) na 6a3e ocHOBHOro oO0IIero oOpa3oBaHUS MPU TMOJATOTOBKE
KBaTU(UITUPOBAHHBIX PA0OUNX, CIYXKAIIUX U CIICIUATNCTOB CPETHETO 3BEHA.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuii ®I'OC cpegnero oOiero
00pa3oBaHUs, TPEIBABISIEMBIX K CTPYKTYpe, COICPKAHUIO M pe3yJbTaTam
OCBOCHHUS y4eOHOW IUCHUIUIMHBI «MareMaTHKa», B COOTBETCTBUH C
PekomenmanussMu 1O  OpraHM3alMd  TONYYEeHHS  CPEIHEro  00Imero
o0Opa3oBaHHs B Tpeleiax OCBOCHHs OOpa30BaTENBHBIX MPOrpaMM CPETHETO
npodeccruoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHuUs C
yuyeToM TpeOoBaHUI (QenepanbHbIX T'OCYAapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHIAPTOB M TMOJy4aeMol mpodeccud WIH CHEUAIBHOCTH CPEIHETO
npodeccruonansHOro 00pazoBanus (muchkMo JlemapraMeHTa rocyJapcTBEHHOM
MOJUTHKK B cdepe moaArotoBku pabounx kaapoB u IO MwunOOpHAyKH
Poccun ot 17.03.2015 Ne 06-259).

Copnepxanue mporpaMMbl «MaTeMaTrka HampaBlIeHO HA JOCTH)KCHHE
CIEIYIOIMX LeJe:

* oOecrneueHue chOPMUPOBAHHOCTH MPEJICTABICHUN O COLUAIBHBIX,
KyJIbTYPHBIX U UCTOPUYECKHUX (DAKTOPAX CTAHOBJICHUSI MATEMATHUKHU;

* oOecrneueHnue chOPMUPOBAHHOCTH JIOTHUECKOT0, AJITOPUTMUYECKOTO U
MaTeMaTU4YECKOI0 MBIIIJIEHNUS;

* oOecrneueHue c(hOPMUPOBAHHOCTH YMEHUIN MPUMEHSTh TOJTy4YEHHbIE
3HAHUS [IPU PELIEHUU Pa3JIMYHBIX 3a7a4;

* oOecreyeHue c(HOPMUPOBAHHOCTU TMPEACTABICHUM O MaTeMaTHKEe Kak
4acTH OOIEeYeI0BEUYEeCKOM KYJIbTYpbl, YHHUBEpPCAJIbHOM SI3bIKE HAYyKH,
MTO3BOJISIFOIIEM ONMCHIBATh U U3y4aTh PEANbHBIE IPOLIECCHI U SIBICHUSI.

B nporpammy BKIIIOUEHO cOfep>KaHue, HalpaBlIeHHOEe Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIUH, HEOOXOJUMBIX JUIsi KadeCTBEHHOTO OCBOEHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOmHIero oOpa3oBaHUS C MOJIYyYEHUEM
CPEIIHETO oO11ero o0pa3oBaHus; IPOrpaMMBbl MOJITOTOBKHU
KBUIU(DUIIUPOBAHHBIX  pabOuYMX, CHYXKalllMX; MPOrpaMMbl  MOJATOTOBKH
cneruanuctoB cpeanero 3seHa (IITIKPC, TITICC3).

[Iporpamma y4eOHOM NUCHUIIIUHBI «MaTemMaTHKa» SBISETCS OCHOBOW s
pa3paboTku  pabouyux  mporpamM, B  KOTOpPHIX  HIpodeccroHaIbHbIE
oOpa3oBaTeIbHbIE OPTaHU3AIUH, PEATU3YIONINEe 00pa30BaTENbHYIO IPOrPAMMY
cpeaHero obmero oopazoBanusi B npenaenax ocsoenus OITOIT CIIO na 6aze
OCHOBHOTO o0mmIero o0pa3oBaHHs, YTOYHSIIOT COJIep)KaHHE Y4eOHOro
Marepuaia, IMOCJIeI0BaTeIbHOCTh €ro M3y4YeHHUs, paclpejesieHue Yy4eOHbIX



9acoB, TEMaTHKy pedepaToB, BHIBI CAaMOCTOATEIBHBIX pPAa0OOT, YYHTHIBAs
cnenmuPuKy TporpaMM  TMOATOTOBKA  KBaTU(UIMPOBAHHBIX  pabodmXx,
CIIy’KallliX U CIEHUATUCTOB CPEIHEro 3BeHa, OCBaWBaeMOUW MPOQPECCHH WU
CTICIIMATFHOCTH.

[IporpaMMa MOXET WCHONB30BATHCS JPYTHMH  MpodecCHOHATBHBIMU
00pa30BaTeIbHBIMUA  OPTaHHU3AIMAMH, PEATH3YIONUMHU  00pa30BaTEIbHYIO
porpaMMy CpeaHero o0mero oopa3oBaHusl B MpeeIax OCBOCHHS OCHOBHOMN
OIIOII CIIO na 6a3e ocaoBHoro obmiero oopazosanus (ITIIKPC, ITIICC3).
OBILAS XAPAKTEPUCTUKA YYEBHOU JUCIUIIINHBI «Matemaruka:

anre6pa M Havdajla MaTCMAaTHUYCCKOI'O aHaJIn3a, TCOMCTPUA»

Marematuka  siBusieTcs  (yHIaMEHTAJIbHOH  00111e00pa3oBaTesIbHON
JUCHUIUIMHOW CO CJOXKMBIIUMCS YCTOMYMBBIM COJEpKaHHEM M OOLIUMU
TpeOOBaHUAMM K OJATOTOBKE O0YyHAIOIINXCS.

BrnpodeccuonanbHbix 00pa30BaTENbHBIX OpPraHU3ALMIX, PEATU3YIOMIHNX
o0Opa3oBaTeIbHyI0 MPOrpamMMy CpeaHero obmiero oOpa3oBaHUs B Mpejernax
ocBoenus OIIOII CIIO nHa 6a3e 0CHOBHOIO OOHIEro 0Opa3oBaHus, U3yUYECHUE
MaTeMaTUKH HUMEET CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT MPOQuUIIs
npo¢eCCUOHATLHOT0 00pa30BaHMUS.

[Ipu ocBoennu npodeccuit CIIO u cnenumansHocteir CIIO TexHuyeckoro
npodusis mpodeccroHanbHOrOo 00pa3oBaHWs MaTeMaTUKa H3ydaeTcsi Oosee
yriay0iaeHHo, Kak mnpoduiabHas ydeOHas AUCHUIUIMHA, YYHUTHIBAIOIIAS
cnenurKy OCBauBaeMbIX podeccrii Uiu crenualbHOCTEMH.

OTO BBIpaXKaeTcs B COJIEpKaHUM OOyYeHHMs, KOJIMYECTBE YacoB,
BBIJICNIIEMBIX Ha U3YUEHHE OTIEIBHBIX TEM MPOTrPaMMBbl, TITyOUHE UX OCBOCHHUS
CTyJ€HTaMHu, 00beME U XapaKTepe MPaKTUYECKUX 3aHITHI.

OO0mme ey U3y4eHusl MaTeMaTUKA TPAJAUITMOHHO PEATM3YIOTCS B YEThIPEX
HaIPABJICHHSIX

1) obmiee mpeacTaBiaeHre 00 UACAX U METOAaX MaTEMaTUKH;

2) UHTEIUICKTyalbHOE Pa3BUTHE;

3) oBajiecHHE HEOOXOAMMBIMH KOHKPETHBIMH 3HAHUSMU U YMCHHSMU;

4) BociUTaTEILHOE BO3JICHCTBUE.

[Ipodunuzamms nenelt MaremMarnyeckoro oOpa3OBaHMsI OTpa)kaeTcsl Ha
BbIOOpE MPHOPHUTETOB B OPraHHU3AINK YICOHOH NeATeIbHOCTH 00yUJatOITUXCS.
Jltst TEXHUYECKOTO, COLIMATBHO-DKOHOMUYECKOTO npoduiei
npodeccuonansHoro  oOpa3oBaHus ~ BbIOOp  Ilesieid  cMemlaercs B
NparMaTHYeCKOM  HAmpaBlICHHWH, MPEeIyCMAaTPUBAIONIEM  YCWICHHE U
pacupeHue MPUKIIATHOTO XapakTepa U3YYCHUS MaTEMaTHKH,
MIPEUMYIIECTBEHHON OpHEHTAIIUN Ha ANTOPUTMHUYECKHH CTHJTh
MO3HABATEIbHOM IeATEeTHPHOCTH.

N3yyenue matemMaTUKud Kak NpoduibHOM oO0meoOpa3oBaTeabHON yueOHOU
TUCIUIUIMHBI, YYHUTHIBAIOIICH CHCHU(PUKY OCBAaWBACMBIX  CTYJCHTAMH
npodeccuit CIT1O unu cnermansaoctu CI1O, obecnieunBaercs:

® BBI60pOM PA3JIMYHBIX TOAXO0A0B K BBCACHUIO OCHOBHBIX HOHHTHfI;



* (GopMHpPOBAHUEM CUCTEMBI YUEOHBIX 3aJlaHUi, 00eCTIeUNBAIOITNX
3¢ (PeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX 1IE€JIEBBIX YCTAHOBOK;

* oOoraiieHueM CcHekTpa CTuiell ydeOHOM JesTeNbHOCTH 3a CUeT
COrJIacOBaHMUS C BEAYIIUMH JI€SITEIbHOCTHBIMH XapaKTepUCTUKAMU
BbIOpaHHOM nipodeccu / CTIeIMaTbHOCTH.

[IpodunbHas cocTaBisomas OTpaxkaeTcs B TpeOOBaHUSAX K MOJATOTOBKE

00y4Jaromuxcs B 4acTH:

 0oO1Iel CucTEeMBbI 3HAaHUM: coJiepKaTeNIbHbIE TPUMEPHI UCIIOJIb30BaHUS
MaTeMaTUYEeCKUX UIeH U METOAO0B B MPOheCCUOHATBHOM JIeATETbHOCTH;

* YMEHHMIl: pa3inyue B ypoBHE TPEOOBAHMI K CIOXKHOCTU MPUMEHSIEMbIX
aJTOPUTMOB;

* NIPAKTUYECKOTO HCIIONb30BaHUSA NPUOOPETEHHBIX 3HAHUW M YMEHMWI:
WHIUBUIYAIbHOTO Y4E€OHOTO OMbITa B IOCTPOEHUU MAaTEMAaTUYECKHUX
MoOjieJie, BBITIOJTHEHUHU UCCIEeI0BATEIbCKUX TPOEKTOB.

Takum oOpazom, peanu3anus COIEpKaHUS Y4eOHOH  TUCIUTUIMHBI
OPUCHTHPYET Ha TMPHOPUTETHYIO pPOIb MPOLECCYyaTbHBIX XapaKTePUCTHK
y4eOHOU paboThl, 3aBUCIIINX OT Mpoduis nmpodeccrnoHaabHOro 00pa3oBaHus,
MOJyYEHUS] OIbITa HWCIMOJIB30BaHUS MAaTEMaTHKH B COJCP)KATEIbHBIX U
npo(eCCHOHATBPHO 3HAYMMBIX CHUTYaIlUsX II0 CpPaBHEHUIO ¢ (OpMabHO-
YPOBHEBBIMHU PE3YIbTATUBHBIMHU XapaKTEPUCTUKAMH O0yUCHUS.

CopepxaHue y4eOHOM JUCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUHU C
OCHOBHBIMU COJIEPKaTEIBHBIMU JIMHUASIMU 00yUEHUsI MaTEMaTHKE:

 anreOpandeckasl JUHHS, BKIIOYAIONIAs CHCTEMATH3aIUI0 CBEACHHUUA O
qrclax; M3y4eHHe HOBBIX W 000OIEeHHEe paHee W3YyYCeHHBIX OIlepaIuii
(BO3Be/ICHHE B CTETICHD, U3BJIICUCHHE KOPHS, JIOTapuPMUPOBAHUE, CHHYC,
KOCHHYC, TAaHT€HC, KOTAHT€HC M OOpaTHbIe K HUM); WU3YyUYE€HHUE HOBBIX
BUJIOB UHWCJIOBBIX BBIpOKEHWH U  (HOPMYIN; COBEPIICHCTBOBaHUE
MIPAKTUYCCKUX HABBIKOB Y BEIYUCIUTEIBLHON KYJIbTYPBI, PACIIUPECHUE
Y COBEPILIECHCTBOBAHKE aNTe0OpandecKoro ammapara, copMHUPOBAHHOTO B
OCHOBHOM IITKOJIE, M €T0 MPUMEHEHHE K PEIICHUI0O MaTEeMaTHIECKUX U
MPUKIIATHBIX 33/1a4;

* TEOPETUKO-PYHKIIMOHATbHAS JIMHUS, BKIIOYAIONIAsi CHCTEMAaTH3alUI0 U
paciMpeHne CBeJICHUN O (PYHKIHUAX, COBEPIICHCTBOBAHUE Tpa@UUeCKUX
YMEHUW; 3HAKOMCTBO C OCHOBHBIMH HUACSIMH H  METOJaMU
MaTeMaTHYECKOTO aHaian3a B O0ObeMe, TMO3BOJISIONIEM HCCIIEI0BATh
DJIEMEHTapHble (YHKIMW H pemaTh MPOCTEHIINEe TeOMETPUIECCKUE,
buznyeckue u Ipyrue NpuKIaJaHbIe 3a1a4u;

* JIMHUSI YPaBHCHWH W HEPAaBEHCTB, OCHOBAaHHAas Ha TIOCTPOCHUU U
UCCIICIOBAHUM  MaTEeMaTHUYECKUX  MOJENeH, TepeceKammascs C
anreOpandeckol ¥ TEOPETUKO-QYHKIMOHAIBLHOW  JTUHUSAMH |
BKJTIOUAIOIIAsi pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH alNTreOpandecKux
npeoOpa3oBaHUil [Isl PEIICHUs YpaBHEHHM, HEPaBEHCTB M CHUCTEM;
dbopMupoBaHHE CHOCOOHOCTH CTPOWTH M HCCIENOBaTh IMPOCTEUIITHE
MaTeMaTHYECKUE MOJENU TPU pPEUICHUH MPHUKIATHBIX 3a/1ad, 3aJad W3
CMEXHBIX U CICIUATBHBIX JTUCIUILINH;

* TeoMeTpUYecKas IWHUS, BKIIOYAIOIIAs HArJsIHBIC MPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (UTYpaxX W M3YUCHHE MX CBOWMCTB, (pOpMHpOBaHHUE U
pa3BUTHE TPOCTPAHCTBEHHOTO BOOOPAXKEHMS, pa3BUTHE CIIOCOOOB
rE€OMETPUYCCKUX H3MEPEHUH, KOOPAWHATHOTO M BEKTOPHOTO METOJIOB
JUIS PEIICHUsI MAaTEMaTHUECKUX U TIPUKIIATHBIX 337124,



¢ CTOXAaCTH4YCCKasd JIMHUA, OCHOBAHHAA HA PA3BUTHUHU KOM6I/IHaTOpHBIX
YMCHHﬁ, HpeI[CTaBJICHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUICCKHUX
3dKOHOMCPHOCTAX OKPYKAIOUICTO MHpPaA.

Paznmensl (TeMbl), BKIIOYCHHBIE B COJEpKaHUE Y4YeOHOH HCIUTUIMHEI,
ABJIAIOTCS OOIIMMHM JJIs BceX npoduiieit nmpodeccroHaabHOro o0pa3oBaHus U
npu BceX oO0bemMax y4eOHOTO BPEMEHU HE3aBUCUMO OT TOTO, SIBJISETCS JIH
yueOHas qucuuiuinHa «MatemaTrkay 6a30Boi WK NPOPUITHLHOM.

B reMatndeckux MmiaHax mporpaMMBbl YAeOHBIM MaTepHual MpeCcTaBlIeH
B (popMme uepeayrolerocst pa3BepThIBAaHUS OCHOBHBIX COJIEP)KATENbHBIX JIMHUM
(anrebpanyeckoi, TeOpeTUKO-(YHKIMOHATIBLHOW, YpaBHEHUH M HEPABEHCTB,
reOMETPUYECKOM, CTOXaCTUYECKOI), YTO MO3BOJISIET TMOKO UCIOJIb30BaTh UX
pPacrnoioKeHHE U B3aUMOCBSA3b, COCTABIIATh pabOUYnil KaJeHAapHbIN IUIaH, MOo-
pazHOMy uyepenys yueOHble TeMbl (TJaBbl yuyeOHHMKA), YUUTHIBas MPOPUIb
npodeccruonanbHOro 00pa3oBaHus, CHEHUPUKY oOcBaMBaeMol mpodeccuu
CIIO wmu cneumansHocTH CIIO, rnyOuMHy u3ydeHHs MaTepuasna, YpOBEHb
MOJITOTOBKU CTYJICHTOB IO MPEAMETY.

[Ipennaraempie B TeMAaTHMYECKMX IUIaHaX pa3Hble OO0BEMbI Y4eOHOrO
BPEMCHH Ha W3yYeHHE OJHOW M TOH KE TEeMbl PEKOMEHIYETCS MCIOIb30BaTh
JUIA BBITIONTHEHUS PA3IUYHBIX yYeOHBIX 3amaHuil. TeM caMbIM paznudusi B
TpeOOBaHMIX K pe3yidbTaTaM OOYYeHHs TPOSIBATCS B YPOBHE HABBIKOB II0
PELICHHIO 33]1a4 U OIbITE CAMOCTOSITEIHHON pabOoTHI.

N3yuenne o6mieoOpa3oBaTeibHON y4eOHON IUCHUILUIMHBI «MaTeMaThka
3aBeplIaeTcss MOJBEJECHMEM MTOroB B (¢GoOpMe »HK3aMeHa B paMKax
MPOMEKYTOUHOM aTTeCTallMid CTYIEHTOB B IPOLIECCE OCBOEHUS OCHOBHOM
OIIOIT CIIO c¢ mnonydenuwem cpennero oo6miero o6paszoBanus (IITIKPC,
[IICC3).

Bpaznene nporpammbl «CopaepkaHue y4eOHOW IUCHUILTUHBD KYpCHBOM
BBIJICJICH MaTepual, KOTOPhIA MpH W3YYCHUH MaTeMaTHKH Kak 0a30BOH, Tak 1
npodUIbHON yueOHON AUCIUTLIINHBI, KOHTPOIO HE TIOJICIKHUT.

MECTO YYEBHOM JUCLIUITJIMHBI B YYUEEHOM ITJIAHE

YueOHnas aucummianHa «MaTemaTrka: anredpa U Hayajla MaTeMaTHYECKOTO
aHalm3a; TEeOMETpHUsA» SBISETCS YUeOHBIM TPEAMETOM  00sS3aTeIbHON
npeaMeTHon obnactu «Marematuka u uHpopmatukay DPI'OC cpemanero
o01iero oOpa3oBaHusI.

BrnpodeccrnonanbHbIx  00pa3oBaTeNbHBIX OPTaHU3ANUAX, PEATH3YIOIUX
o0pa3oBaTeNbHYI0 MPOTPaMMy CpeIHero oomero oOpa3oBaHHs B Tpeiesiax
ocsoenus OIIOIT CIIO na 6a3e ocHOBHOro o0miero oOpa3zoBaHusi, yueOHas
aUCIMIINHA «MareMatuka» wu3ydaeTcss B 00meo0pa3oBaTebHOM IIHKIIE
yuebHoro miana OIIOIT CIIO nHa 6a3e OCHOBHOTO O0IIero oOpa3oBaHUs C

noryuyeHuemM cpennero oomero odpaszoranus (IITIKPC, ITICC3).

Byuebnbix mnanax [IIKPC, IIICC3 y4yeOnas nucuuriuHa «MaTemaTuka
BXOJUT B COCTaB oOHMX o00IIe00pa3oBaTebHBIX YYEOHBIX IUCIHUILINH,
hopMUPyEMBIX u3 00s13aTeNbHBIX



npeameTHbix oonacteid ®I'OC cpeanero ob61ero oopa3zoBaHus, s
npodeccuit CI1O nnm cnenuanbaocteld CI1O cooTBeTcTBYIOMIETO MPOQPUILS
npo¢eCCUOHATLHOT0 00pa30BaHMUS.

PE3YJIbTATHI OCBOEHMS YUEBHOM JJUCIIATIINHBI

OcBoenue coniepkaHus yueOHOM TUCHUIIIMHBI « MaTeMaTukay
o0ecrneunBaeT JOCTH)KEHNUE CTYIEHTAMU CIEAYIOUINX pe3yabmamog:

JUYHOCMHBIX:

—— c(OPMHPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHKE KaK 5
YHUBEPCATBHOM SI3BIKE HAYKH, CPEJICTBE MOJICIUPOBAHUS SBJICHUN U
IIPOIIECCOB, UCAX U METOJaX MAaTCMATHKH;

—— MOHMMAaHHE 3HAYMMOCTHA MAaTEMAaTHUKH JIII HAYIHO-TEXHHYECKOTO
nporpecca, copMHUPOBAHHOCTH OTHOIIIEHUS K MaTEMaTUKE KakK K
4acTH 0OIIEYETOBEYECKON KyIbTyphl YePEe3 3HAKOMCTBO C MCTOpUEH
pa3BHUTH MaTEMaTHKH, YBOJIFOIIUCH MAaTCMaTHICCKUX HJICH;

—— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, IIPOCTPAHCTBEHHOTO
BOOOpaKCHUS, AITOPUTMUYECKON KYIbTYPbI, KpUTHUHOCTH
MBIILJICHUS HAa ypOBHE, HEOOX0IUMOM TSl Oyaymiei
npoheCCHOHATTLHON NEATEIBHOCTH, IS POJIOJKCHHS 00pa30BaHUs
1 caMO0Opa30BaHMS;

—— OBJIQJICHUE MAaTEMaTHICCKUMHU 3HAHUSAMHU U YMCHUSIMH,
HEO0OXOIMMBIMHU B ITOBCETHEBHOM KU3HH, JISI OCBOSHHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX JUCITUIUIMH M TACIUATIINH
HgO(I)eCCI/IOHaJIBHOFO IIUKJIA, JJIS TTOTYYCHUs 00pa30BaHMS B
00JIacTSX, HE TPEOYIONUX YriyOJeHHOW MaTeMaTUYECKOM
MOJITOTOBKH;

—— FOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHUCIIE
camMo00pa3oBaHUIO, Ha MMPOTSHKEHUH BCEH JKU3HM; CO3HATEIIBHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIIOBUIO YCIICIITHOM
npodecCUOHaTbHON U OOIIECTBEHHON JEATEIbHOCTH;

—— FOTOBHOCTb M CIIOCOOHOCTB K CAMOCTOSATENBEHOM TBOPYECKOH U
OTBETCTBCHHOM JIEATCIILHOCTH;

—— FOTOBHOCTb K KOJLJIEKTHBHOH paboTe, COTPYIHUYECTBY CO
CBEPCTHMKAaMH B 00pa30BaTeNbHOM, OOLIECTBEHHO T0JIE3HOM, y4eOHO-
WCCJICI0BATEILCKOM, TPOSKTHON U JPYTHX BHJIAX JICSITCIBHOCTH;

—— OTHOIICHHE K PO(HeCCHOHATBHOM JIEITEILHOCTH KaK BO3MOKHOCTH
y4acTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
OOIIeHAITMOHAIBHBIX MTPOOJIEM;

MemanpeomemHbix:

—— YMEHHE CaMOCTOSITEIIBHO ONPEIEIATh LENH IEATEIbHOCTH U
COCTaBJIATH IUIAHBI AEATEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIATD,
KOHTPOJIUPOBATL M KOPPEKTUPOBATH JAEATEILHOCTD; UCIIOIBE30BaTh BCE
BO3MOKHBIE PECYPCHI 11 JOCTUKEHUS IOCTABIEHHBIX LIEJIEH U
peanu3anuu IUIAHOB JIeATeNIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATEruu
B Pa3JINYHBIX CUTYyaIUsX;

—— YMEHHE IPOAYKTHBHO OOILATECA U B3aMMOJICHCTBOBAThL B IIPOLIECCE
COBMECTHOU JI€ATEJIbHOCTH, YUYUTHIBATH IMO3ULUN IPYTUX YYACTHUKOB
NEATENBHOCTH, 3P (EKTUBHO pa3peiaTh KOHQIUKTHI, .

—— BJIaJICHUE HABBIKAMU [103HABATEIILHOM, yU€OHO-UCCIIE0BATEILCKOM
Y IPOEKTHOMU JeATEIbHOCTH, HaBbIKAMH pa3pelieHus npooieM;
CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB
penIeHns NPaKTUYECKUX 3a7a4, MPUMEHEHUIO PAa3IMYHBIX METOJ0B
ITO3HAHMUS;

—— T'OTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITeNIbHON MH(OPMAIIMOHHO-
MTO3HABATEIbHOM AEATEIbHOCTH, BKIIOUas YMEHUE OPUEHTUPOBATHCS



B Pa3JIMYHBIX UICTOYHUKAX WH(DOpMAIINK, KPUTUYECKHU OIICHUBATH U
UHTEPIPETUPOBATH UHPOPMAIIUIO, TIOTYIAEMYIO U3 PA3TUUHBIX
WCTOYHHKOB;

—— BIIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO
W3JIaraThb CBOIO TOUKY 3PEHUS, UCTIOIb30BaTh aJICKBATHHIE S3bIKOBHIC
CPEACTBa;

—— BJIaJICHUE HaBBIKAMHM MMO3HABATEILHON peIeKCUM KaK OCO3HAHUS
COBEpIIAEMBbIX IEUCTBUN U MBICTUTEIBHBIX ITPOILIECCOB, X
pPe3yIbTaTOB U OCHOBAaHM, TPAHUI] CBOETO 3HAHUS M HE3HAHMUS,
HOBBIX IMO3HABATENIHLHBIX 33/1a4 U CPEJICTB JJIsI UX JOCTIKCHUS;

—— LEJNeYyCTPEeMJICHHOCTh B TIOMCKaX W TPUHATHU PEIICHUH,
COOOpa3sUTEILHOCTE W _MHTYMIUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MpeACTaBIECHUNM; CIIOCOOHOCTh BOCIPHUHUMATH KPAacOTy U TapMOHUIO
MHUPA;

npeomemHulx:

— C(QOPMHUPOBAaHHOCTh IPEACTABICHUN O MAaTEMaTHKE Kak 4YacTH
MHUPOBOM  KYJBTYpbl M MECT€ MAaTeMaTUKH B COBPEMEHHOMU
[MBWJIM3ALUK, CIOCO0aX ONMUCAHMS SIBJICHUN peajbHOTO MHpa Ha
MaTeMaTHYECKOM SI3BIKE;

— c(OPMUPOBAHHOCTH NPEACTABICHUN O MATEMAaTHYECKUX MOHATUSAX
KaK  Ba)XHEUIIUX  MaTeMaTHYECKHX  MOJEINSX,  IO3BOJISIONINX
OMHUCHIBATh M HM3y4aTh pa3HbIE MPOIECCHl W SBJICHUS; MOHUMAaHHE
BO3MOKHOCTM ~ aKCHOMATUYECKOTO IOCTPOEHHMS MaTeMaTUYECKHX
TEOPHUil;

—— BIIQJICHUE METOJaMHU JO0Ka3aTeJIbCTB M aJTOPUTMOB pelICHUs,
yMEHUE HUX MPUMEHSTh, MPOBOJAUTH JTOKAa3aTelbHbIE PACCYXKICHUS B
XOJI€ pellleHus 3a/1a4;

—— BJAJICHUE CTaHJAPTHBIMU MpPUEMaMU PEIICHUS palMOHAIbHBIX U
UppAIMOHATBHBIX, TI0Ka3aTENIbHBIX, CTECTICHHBIX,
TPUTOHOMETPUUECKUX YpaBHEHUW W HEPABEHCTB, HX CHCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM, B TOM 4YHCIIE
JUISL TIOUCKA TMYTHU PENICHUS W WIIIOCTPAIIUU PEIICHUs] YPaBHCHUH U
HEPaBEHCTB;

— C(OpMHMPOBAHHOCTE NPEICTABICHUNA 00 OCHOBHBIX IOHATHUAX
MaTeMaTH4YeCKOro aHajlu3a M UX CBONCTBAaX, BJIAJ€HHUE yMEHUEM
XapaKTePU30BaTh NMOBEJACHUE (QYHKIMHI, UCIONb30BAHUE TI0JIyYCHHBIX
3HAHUU IS OMMCAHUS U aHAJIN3a PeajbHbIX 3aBUCUMOCTEH;

—— BJIQJICHUE OCHOBHBIMHU MOHATHIMHU O TUIOCKHX M MPOCTPAHCTBEHHBIX
r€OMETPUIECKUX durypax, ux OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTb YMEHHS pPaclio3HaBaTh T'€OMETPUUECKUE (PUTYPHI
Ha YepTexkax, MOAEIAX ¥ B PCATbHOM MUPE; IPMMEHEHUE H3YYEHHBIX
CBOMCTB reomeTpuueckux ¢uryp u GopmMyln sl pelieHus
TEOMETPUYECKHUX 33/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

—— c(OpMHUPOBAHHOCTh MPEJACTABICHUN O TMpoOIeccax M SBICHUSIX,

HMCIOIHNX BCpOHTHOCTHBIfI XapakKkTep, CTAaTHCTHYCCKHUX
3dKOHOMCPHOCTAX B pcaJiIbHOM MHDPC, OCHOBHBIX IIOHATHUAX
QJICMCHTAPHON  TCOPpHUHU  BCPOATHOCTCU, MCHHHU  HaXOAHUTh H

OLEHUBATh BEPOSATHOCTH HACTYIUICHHsS COOBITHH B IPOCTEHILUX
MPAKTUYECKUX CUTYAIUsX U OCHOBHBIE XapaKTEPUCTHKU CIyYalHBIX
BEJINYWH;

—— BJAJCHUE HABBIKAMHU MCIIOJIB30BAHUS TOTOBBIX KOMIBIOTEPHBIX
MIpOrpaMM MpHU PELICHUH 3a]a4.



COJIEPXXAHUE YYEBHOM JIUCIIATINHBI

BBenenue

MaremaTtuka B Hayke, TEXHHKE, DSKOHOMHUKE, WH(OPMAIIMOHHBIX
TEXHOJIOTUAX M MpaKTH4YeCKOoW nesrenpbHOCTH. Llenm w 3amaum u3yudeHus
MareMatuku npu ocBoeHuu npodeccuii CI10 u cnenumansHocten CIIO.

AJITEBPA

Pazeumue nousmus o uucne

Lenwie u panoHabHBIC uncia. JleficTBUTeIbHBIC uncia. [lpubnusicernnvie
8bLIYUCTICHUS.
Komnnekcuvie yucna.

Kopnu, cmenenu u nocapugmoi

Kopnu u crenenn. KopHu HaTypanbHON CTETIEHU U3 YUCIIA U UX CBOMCTBA.
CreneHun C palMOHAIBHBIMM [OKa3aTeNsIMHA, MX cBoWcTBa. (CremeHu cC
NEeMCTBUTENBHBIMU TOKa3aTeNsIMU. Ceoticmea cmenenu ¢ 0eucmeumenbHbim
noxasameinem.

Jlorapu¢m. Jlorapudgm yucaa. OCHOBHOE JOrapu(pMUUYECKOE TOKIECTBO.

JlecsiTuunble U HaTypanbHbie Jorapudmel. [IpaBuna neicTBuii ¢

norapupmamu. [lepexos K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanne anredpanyeckux Bbipaxenmnid. [I[peoOpazoBanue

palMOHANBHBIX, UPPALHOHAIBHBIX CTEIIEHHBIX, TOKA3aTEIbHbIX U

norapuMUYECKUX BbIPAKEHU.

Ilpakmuueckue 3anamus

Apudmernyeckue OEHCTBUS HAJ YUCIAMU, HaXOXKICHHE MPUOIMIKEHHBIX
3HAYEHUW BEJIMYMH U TMOTPEUIHOCTeM BbIYMCIECHUN (a0CONIOTHON U
OTHOCHUTEJIBHOM), CPABHEHUE YHCIIOBBIX BbIPAKEHUI.

Brruncnenue u cpaBHeHuEe KOpHEN. BrInoiHEHHE pacyeToB ¢ paIuKajlaMHu.

Pemenve nppanroHanbHbIX ypaBHeHUN. HaxoxaeHne 3HaUeHUN CTEeEHEN
C panMoHaJbHBIMU TIOKazaTeiasiMu. CpaBHeHue cterneHeil. [IpeobpasoBanus
BBIpaXKEHU I, COAEPKAIINX CTETIEHU. PenieHne nokazaTeybHbIX YPABHEHUM.

Pewienre npukinagHeix 3aaad.



Haxoxxnenue 3HaueHuil sorapudma 1O MPOU3BOJIHLHOMY OCHOBAHMIO.
Ilepexox OT OOHOTO OCHOBAaHMS K JApyromy. BpluMcClIeHME W CpaBHEHHUE

norapudmos. JlorapudpMupoBaHue U MOTEHIIUPOBAHKUE BhIPAKCHUH.

[TpuOnuxeHHbIe BHIYUCICHUS U PEIICHUs IPUKIAAHBIX 3a/1a4.
Pemenue norapugmMuyeckux ypaBHEHU.

OCHOBbBI TPUT'OHOMETPUH

OCHOBHBIE TOHATHUSA

Paguannas MCpa yrja. BpaHlaTeJIBHOC JABHIKCHHC. CI/IHYC,

TaHI'CHC U KOTAHI'CHC 4YHCJia.

OcHOBHEIC TPUTOHOMCTPHUUCCKHUC TOXKICCTBA

@opmynbl mnpuBeneHus. Dopmyinbl  cioxkeHus. DopMyIbl
Dopmynvl NOIOBUHHO20 Y2a.

KOCHHYC,

YABOCHUS

[IpeoGpazoBanus NPOCTEHIINX TPUTOHOMETPUUECKHUX BBIPAKEHUM

[IpeoGpa3zoBanre CyMMbl TPUTOHOMETPUYECKUX (DYHKIHMI B POU3BEACHHUE
U TPOU3BEACHHUS B CYMMY. Bwipaosicenue mpucoHOMempuyeckux @yHKyui

uepes maHeencC nojlOBUHHO20 apeymernma.

TpI/II‘OHOMCTpI/I‘{eCKI/Ie YPaBHCHHUA U HCPABCHCTBA

IIpocTeimme TPUTOHOMETPHUUECKHE YPaBHEHHUSI. IIpocmenwue

mMpucoHoMempuiecKue HepageHcmea.
OOpatHble TpUTrOHOMeETpHYeCKHe PyHKIMU. APKCUHYC,
ApPKKOCHHYC, ApKTaHT€HC.
Ilpakmuueckue 3anamus

PannanHbIil METOI U3MEPEHHUS YIJIOB BPAlllEHUS U CBS3b C IPATyCHON
Mepoii. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIBI CIIOKEHHUS,
yIIBOEHUS, MpeoOpa30BaHUe CYMMbl TPUTOHOMETPUUECKUX (PYHKIUHN B
pou3BeAeHUE, MPeoOpa3oBaHe MPOU3BEACHUS TPUTOHOMETPUUECKUX
¢bynkuuii B cymmyto [Ipocreiiiiine TpuroHoMeTpuuecKre ypaBHEHUS U

HCPaBCHCTBA.

OOpatHble TpUroHOMETpUYecKre (QYHKIMN: apKCUHYC, apKKOCHUHYC,

apKTaHTEHC.

@DyHKIMHU, UX CBONCTBA U Ipaduku



®ynknuu. O01acTh ONpeeiICHUS W MHOKECTBO 3HAYCHHH; Trpaduk
byHKIIMKA, TIOCTpoeHUE TrpaduKoB (YHKIMHA, 3aJaHHBIX pPa3JTHYHBIMHU
crocobamu.

CpoiictBa  ¢yHkuuu. MOHOTOHHOCTb,  YETHOCTh,  HEUYETHOCT,
OTPaHUYCHHOCTh, MEPUOIUIHOCTD. [IpOMEKyTKH BO3pacTaHus W yObIBaHUS,
HanOOJIbIIICE M HAWMEHBIIICE 3HAYCHUS, TOYKH IKCTpemyma. [ padudeckas
uHTepnperanus. [Ipumepsl (YHKIMOHAIBHBIX 3aBUCUMOCTEH B peajbHBIX
mporeccax W SBICHHSIX. ApuU(METHUECKHE ONepalud HaJx (QYHKIUSIMH.
Cnoxnas QyHkius (komno3unusi). [louamue o nenpepvleHoCmu QYHKYULU.

Oo6patnbie pyHkuuu. Oodacmov onpeodeneHus u 001acmv 3HAYeHUl

obpamuol yrKyuu.
I'pagpux obpamnoii pynkyuu.

CTCHCHHBIC, I10Ka3aTCJIbHBIC, HOFapI/I(l)MI/IIICCKI/Ie

U TPUTOHOMETpHUYECKUE (QYHKIIHH.
OOpatHble TpUTrOHOMETpUYEeCKUe (QYHKIIUU

Onpenenenus GyHKuMii, X cCBOMCTBA U rpaduKy.

[IpeoGpazoBanus rpadukoB. [lapamnenpHblii MEpeHOC, CUMMETPHUS
OTHOCHUTEJIBHO OCEl KOOpPAMHAT W CHMMETPUS OTHOCUTEIBHO Hadaja
KOOPJAMHAT, CAMMETPHUSI OTHOCUTENBHO MPSIMOM ) = X, PACTSIKEHHUE U CIKATHE
BJIOJIb OCEM KOOPJIUHAT.

Ilpakmuueckue 3anamus

[IpuMepsbl 3aBUCHUMOCTEN MEXK1y IEPEMEHHBIMU B PEATIBHBIX MpOLIEccax U3
CMEXHBIX aucuuiuinH. Onpenenenue ¢yHkiuil. [locTpoeHue u uTeHue
rpadpukoB ¢ynkumii. HccnenoBanue ¢ynkuuu. CBoilcTBa JIUHEHHOM,
KBaJpaTUYHOM, KYCOUHO-IMHEHHOW W  JIpOOHO-TMHEHHOW  (DYHKITUH.
HenpepoiBubie u nepuoanueckue ¢yHkuuu. CBoHCTBAa U rpaduku CUHYcCA,
KOCHMHYyCa, TaHreHca M KoTaHreHca. OOpaTHble (QYHKIUU U UX TpaPUKU.
OOpatubie Tpuronomerpuueckue ¢ynkuuu. IIpeoOpa3zoBanus rpaduka
¢byukuuu. ['apmonnyeckue konedanus. [lpuknanneie 3agaun.

[Toka3arenbHble, TorapupmMuueckue, TPUroHOMETPUIECKUE YPABHEHHUS U

HepaseHcmea.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IMocaenoBareabHocTH. CrnocoObl 3alaHus M CBOMCTBA  YHCIIOBBIX
nocienoBarenbHocTel.  [lowamue o  npedene  nocieodosamenbHOCMU.
Cywecmeosanue npeoena MOHOMOHHOU 02paHUYeHHOU
nocaeoosamenvhocmuy. CyMMHpPOBaHUE IOCIEA0BAaTENbHOCTEN. beckoHeuHO
yOBIBaloI1asi FEOMETPUUECKasl IPOTPECCUS U €€ CyMMa.

I[IpouszBoanas. [loustue o npou3BoAHON GYHKIMHU, €€ TEOMETPUUECKUNA U
¢bu3nyeckuii cMbIci. YpaBHEHHME KacaTtenbHOW K Tpaduky QyHKIUU.
IIpon3BoaHBIE CyMMBI, Pa3HOCTH, INPOU3BEACHUSA, 4acTHbIE. lIpousBoaHbie
OCHOBHBIX 3JeMeHTapHbIX (¢GyHKumid. I[lpuMeHeHHe NPOU3BOJHON K



uccle0BaHui0 QYHKIUNA U TOCTPOEHUIO IpadukoB. [Ipouzsoonsie obpammoii
@YHKYUU U KOMRO3UYUU DYHKYUU.

[Ipumepsl KCMONB30BAHUS MPOU3BOJHON JIsI HAXOXKICHHUS HAWITYYILETO
pelIeHus B MPUKIAJAHbIX 3a/layaX. Bropas mpous3Bo/iHasl, €€ reOMEeTPUUECKU
u (usnyeckuit cmbica. HaxoxaeHwe ckOpocTu uisl mpolecca, 3aJaHHOro
bopmynoii u rpagukom.

IlepBooOpa3nasi m uHTerpaJ. [IpumeHeHue onpeaereHHOro WHTErpaia
UL HAXOXKJEHUA IUIONIaAM  KpUBOJMHEWHOW  Tpanenuu. Dopmyna
Herotrona—Jleli6nuna. IlpuMepbl mnpuMeHeHHUs UHTErpaja B (GU3HKE WU
reOMETPHH.

Ilpakmuueckue 3anamus

YucnoBass MOCIENOBAaTEIBHOCTb, CIOCOOBI €€ 3aJaHusi, BBIUMCICHUS
YJIeHOB TMocienoBarenbHocTH. [lpenen mocnenoBarenbHOoCcTH. beckoHeyHO
yObIBaloI1ast reOMETPUYECKas MPOTPECCHSL.

[IpousBoaHAS: MEXaHUUECKUI U T€OMETPUUECKHI CMBICT TPOU3BOIHOM.

VYpaBHeHue kacaTenpbHOM B oOmem Bume. llpaBuia u  opmynsl
muddepeHurpoBanusi, TaOIUIA TPOU3BOAHBIX BJIEMEHTAPHBIX (YHKUIHUMA.
Uccnenoanre (¢GyHKIMM C TOMOIIBIO Mpous3BoaHOW. HaxokneHnue
HauMOOJIBIIEr0, HAWMEHbBIIET0 3HAYEHUS M OKCTPEMAbHBIX 3HAYEHUU
byHKUIUN.

Wuterpan um  mnepBooOpasnHas. Teopema  Hprlorona—JleitOHuna.
[IpumeHeHue uHTerpaia K BIYMCICHUIO (PU3MUECKUX BETUYUH U IUIOIIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus M cHCcTeMbl YPaBHeHMH. PanmoHanbHble, HppalMOHAIbHBIE,
MTOKa3aTEIbHbBIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI UX pellIeHus (pa3yioKEHUE Ha MHOXKHUTENHU, BBEJACHHUE
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, IPaUUECKUN METO).

HepaBencrBa. PanuoHanbHble, HppanuoOHalbHBIE, IIOKA3aTEIbHBIE H
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBanue CBOMCTB M IpapukoB (PYHKUMH IPU PeLICHUHU
YpaBHeHHIlI M HepaBeHCTB. MeTon wuHTEepBaioB. HM3o00pakeHue Ha
KOOPAMHATHOMN IJIOCKOCTH MHOECTBA PELICHUI YPAaBHEHUN U HEPABEHCTB C
NBYMS IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwvie 3a0auu

[IpuMeHeHne MaTeMaTHYECKUX METOJIOB JUIsl PELIEHUS COAEPKATEIBHBIX
3a/lay U3 pa3auvHbIX 001acTe HAyKU U MPAKTUKH.

WNHuTtepriperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopnu ypaBuennii. PapHocunbHOCTh ypaBHeHUi. [IpeoOpazoBanue

ypaBHeHnd. OCHOBHBIE IPUEMBI PELLICHHS YpaBHEHUN. Pelienre cucrteM

ypaBHeHMH. Vcnionp30BaHne CBOWCTB U rpauKOB (QYHKIIMM 1J1s1 peleHUs

YpaBHEHUW U HEPABEHCTB.



KOMBEUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN
OnemMeHThl KOMOUHATOPUKHU

OcHOBHBIE TMOHATHS KOMOMHATOPUKHM. 3aJauyd Ha TMOJCYET Yucia
pa3MelleHU, MEepecTaHOBOK, codeTaHuil. PemieHne 3agad Ha nepebop
BapuantoB. ®opmyna OuHoma Herotona. CBoiicTBa OMHOMHUHAIBHBIX
koa¢purrentos. Tpeyronbuuk [lackans.

DNIeMEHTBI TEOPUU BEPOSTHOCTEN

CoOrbITHE, BEPOSITHOCTH COOBITHUS, CIOKEHUE U YMHOKEHHUE BEPOSTHOCTEH.
Ilonamue o meszasucumocmu codovimuil. /JUcKpemHas CAyuauHas 6eluyuHd,
3akon ee pacnpedenenus. Yucnosvie xapakmepucmuxu —OUCKPEMHOLU
cayyaunou eenuyunsl. Ilonsamue o 3aKkoHe OOnbUWUX YUCel.

DneMeHThl MAaTEMAaTHUECKOM CTATUCTUKH

[IpencraBnenne AaHHBIX (TAOIUIBI, AUATPAMMBI, TpadUKU), ceHepalbHAs.
COBOKYNHOCMb, 8blOOPKA, cpedHee apupmemuyeckoe, meouana. llonamue o
3a0ayax Mamemamuideckou Cmamucmuxuy.

Pewenue npakmuyeckux 3a0au ¢ npumeneHuem 6eposmMHOCMHbIX

Memooos.

Ilpakmuueckue 3anamus

Hcropust pa3BuTHsS KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATHUCTUKU
U UX POJb B pa3IMYHBIX cdepax YeIOBEUECKONW IKUZHEIACATECIbHOCTH.
[IpaBuna komOuHaTtopuku. Pemenne koMOMHATOpPHBIX 3anad. PasmernieHus,
coueranus U nepectaHoBku. buHom Herorona u TpeyronpHuk Ilackans.
[IpukitagHeie 3a1a4u.

Knaccuueckoe omnpeneneHue BEPOSITHOCTH, CBOMCTBA BEpPOSTHOCTEM,
TEOpeMa O CyMM€ BEPOSITHOCTEW. Brruucienue BepositTHocTen. [Ipukitagneie
3agauu. [IpencraBienre YuCaoBbIX HaHHbIX. [[puKnagHbie 3anaun.

I'EOMETPUA

Hp}lﬂ/lble Uu njiockocmu 6 npocmpancmee

B3aumHOe  pacmonokeHue — ABYX — IpPSAMBIX B IIPOCTPAHCTBE.
[TapamnenbHOCTE OPSAMOM M IUIOCKOCTU. [lapaiienbHOCTE IUIOCKOCTEM.
IleprieHAUKYIJISIPHOCTD NMPSIMOM U IUIOCKOCTHU. [lepnieHIuKynsap U HaKIIOHHAs.
Yron Mexay OpsAMOW M IUIOCKOCTBIO. JIByrpaHHBIA Yrojl. YTOI MEXAy
IJIOCKOCTSMH. [ IeprieHIuKyIIpHOCTD ABYX IIJIOCKOCTEM.

['eomerpuueckue  npeoOpa3oBaHMs ~ IPOCTPAHCTBA:  MapajlieIbHBIN
[IEPEHOC, CAMMETPUSL OTHOCUTEIBHO IIJIOCKOCTH.

[TapamienbHOE TpPOEKTUPOBAHUE. [l10Wadb OpMOSOHANLHOU NPOEKYUU.
N300pakeHne npocTpaHCTBEHHBIX QUTYP.



MHororpasHuKu

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Paseepmka. MHoeoepanHble
yenvl. Boinykavie muozocpannuxu. Teopema Jiinepa.

[Ipusma. Ilpsmas u nakronnas npusma. [IlpaBunbHas npuszma.

[Mapamnenenunesn. Ky6. [Tupamuna. [IpaBuiibHas nupamuaa. Y ceueHHas

nupamua. Terpasap. CuMmmeTpun B KyOe, B Napajulieyienunesie, B Ipu3mMe

u iupamujie. Ceuenus Ky0Oa, MpU3Mbl U TUPAMUJIBI.

[IpencraBneHre O TMpaBWIBHBIX MHOTOTpaHHUKAaX (TeTpal’ape, Kyoe,
OKTanipe, A0JEKadIpe U UKOCAdIpe).

Tenau MMOBCPXHOCTH BpallCHHA

Hunuaap u xoHyc. YceueHHbI KoHyc. OcCHOBaHHUE, BBICOTa, OOKOBas
IIOBEPXHOCTh, OOpasyromias, pa3BepTka. (OceBble CEYEHMsS U CEUYCHMUS,
napajulelIbHbIE OCHOBAHMUIO.

Hlap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

I/ISMCPCHI/IH B TCOMCTpHU

O6neM u ero uzmepenue. Materpanbuas hopmyia oobema.

®opmynel o0beMa Ky0Oa, MPSIMOYTOJBHOIO MapajUieienureia, MpU3MblI,
uunuaapa. Gopmynbl o0beMa mupaMuabl U KoHyca. dopmyinbl miionaau
MOBEPXHOCTEN IWiIuHApa U KoHyca. dopmynsl oObeMa mmiapa U IUIOMIAIA
cthepsl.

[TogoOue ten. OTHOIIEHUS TUIONIaAeH TOBEPXHOCTEH 1 00bEMOB

IMOJTOOHBIX TE.

KOOpI[I/IHaTBI N BCKTOPHI

[IpsimoyrosibHas (JleKkapToBa) cHUCTEMa KOOPJAWMHAT B IPOCTPAHCTBE.
dopmysia pacCTOSTHUSL MEXIYy JABYMS TOYKaMU. YpaBHEHHUS cdepbl,
NI0CKOCMU U NPAMOU.

Bekropsl. Monynbs BekTtopa. PaBeHCTBO BEKTOpOB. ClOKEHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3jokeHHe BEKTOpa II0 HaIpaBICHUSM.
VYron mexnay aByms BekTopamu. [Ipoekuust Bektopa Ha ock. KoopanHaTsl
BeKkTOpa. CKaJIIpHOE IIPOU3BEICHUE BEKTOPOB.

Hcnonb3oBaHre KOOpAUHAT U BEKTOPOB IIPU PELICHUU MAaTEMAaTUYECKUX U
IIPUKJIAHBIX 3a1a4.

Ilpakmuueckue 3anamus

IIpr3Haky B3aMMHOIO PACHOJIOKEHUS IPSIMBIX. YTOJI MEXKAY IPSMBIMU.
B3anmHoe pacnonoxeHue nOpsAMbIX U IUIOcKocTen. Ilepnenpukymnsap u
HAKJIOHHAs K IUIOCKOCTHU. YTOJI MEXAY NPAMOU U IUIOCKOCTBIO. Teopemsl 0O
B3aUMHOM pAaCIOJIO)KEHUM MPsIMOM M INIOCKOCTH. Teopema o0 Tpex
MEPIICHAUKYJIIAPAX.

IIpr3Haky U cBOMCTBA NapaAIJICIbHBIX U MIEPIEHIUKYIIAPHBIX IIIOCKOCTEM.

PaccrosiHMe OT TOUKM 10 IIJIOCKOCTH, OT IPSIMOMU 10 INIOCKOCTH,



PaCCTOSTHHE MEXK]TY TUIOCKOCTSAMH, MEKIY CKPCITUBAIOIIMMHUCS TPSIMBIMH,

MEXIy TPOU3BOIBHBIMU (PUTYpaMH B TIPOCTPAHCTBE.

[TapamienbHO€ TPOCKTUPOBAHUE M €ro CBOWCTBA. Teopema o niowaou
OPMO2OHANBHOU  NPOEeKYUU MHO20V20IbHUKA. B3auMHOE pacIoioKeHHe
MIPOCTPAHCTBEHHBIX PUTYD.

Paznmuunbie  BUABI  MHOTOTpaHHHUKOB. WX wu3o0paxkenus. CeueHwus,
pa3BepTKH MHOTOTpaHHUKOB. Ilmomaas moBepxHOCTH. Buabl cumMmerpuii B
npoctpancTBe. CHMMETpHS TN BpaIlleHUS 1 MHOTOTPaHHUKOB. BbrunciieHue
TJI0IAIe 1 0O BEMOB.

Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpAUHAT B

MPOCTPAHCTBE. YPaBHECHUE OKPYKHOCTH, c(Pepbl, TNIOCKOCTH. PaccTosiHue

MEXIy Toukamu. JIeHCTBUS C BEKTOpaMH, 3aJaHHBIMH KOOPAMHATAMH.

CkaysipHOE TIPOU3BEICHHE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMON U

mI0cKocTU. Mcnonp30BaHne BEKTOPOB MPH J10KA3aTEIbCTBE TEOPEM

CTEPEOMETPHH.

IIpumepnvie memol pepepamos (00Kk1a008), UCCIe008AMENLCKUX NPOEKMOB

* HenpepbiBHbIE ApOOH.

* IlpuMeHEHHUE CIOKHBIX IPOLIEHTOB B SKOHOMHUYECKUX pacUeTax.
* [lapamnensHOE IPOECKTUPOBAHHUE.

» CpenHue 3HaYEHHUS U UX IPUMEHEHUE B CTATUCTHUKE.

* BekTopHoe 3aaHNE NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
* CnoxxeHue rapMOHHYECKHX KOJIeOaHMil.

* I'paduueckoe penieHre ypaBHeHUN 1 HEPABEHCTB.

* [IpaBuibHBIC U MONYIPABUIBHBIE MHOTOTPAHHUKH.

» KoHnueckue ceuyeHHs U UX NPUMEHEHNE B TEXHUKE.

* TlonsTtue nuddepeHimana u ero NPUIOKEHUS.

* (CxeMmbl IOBTOPHBIX UCTIbITaHUN bepHysu.

* HccnenoBanue ypaBHEHUN U HEPABEHCTB C IIApaMETPOM.



TEMATHUYECKOE INTAHUPOBAHUE

[lpu  peanm3amum  coiepkaHusi  0OmeoOpa3oBaTenbHOW  ydeOHOM
aucIMIINHBL «MaTtemaTuka: anredpa W Hadaiga MaTeMaTHYeCKOTO aHaIu3a;
reometpusi» B npenenax ocsoenus OIIOIT CIIO na 6a3e ocHOBHOro 001I€ro
oOpazoBaHus C TodydeHueM cpeaHero oOmero obpazoanus (IINIKPC,
[ITICC3) yyebHas Harpy3ka 00y4aronuxcsi COCTaBIISCT:

* mo mnpodeccusim CIIO TexHUYecKOoro mPOPUIIS ayJIUTOpHAS

(oOs3aTenpHas) Harpy3ka oOOydYaroluxcs, BKJIOYas MPaKTHUYECKUE
3aHATHS, — 285 4acos.

TemaTuuecku mian

Buj yueOHOI 1esiTeIbHOCTH KosauuecTBo 4acos
BBenenue 4
Pa3Butre noHATHS O YKCIIE 12
Kophu, crenenu u norapudmbl 30
IIpsiMbl€ M MIJIOCKOCTH B POCTPAHCTBE 24
KomOunaropuka 16
KoopanHaTel 1 BEKTOpBI 22
OCHOBBI TPUTOHOMETPHUH 35
OyHKIMHU U rpaduKu 24
MHOrorpaHHUKHU U KpyTJIbIE TENa 30
Haygajia MaTeMaTH4ecKoro aHaausa 30
WHTerpan u ero npuMeHeHne 18
DNeMEeHTBI TEOPUU BEPOSITHOCTEN U
MAaTEMaTH4YECKONU CTATUCTUKU 16
YpaBHEHHUs U HEPABEHCTBA 24
Hroro 285

Ilpomesricymounas ammecmayus 6 popme IK3amena




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB yue6noit JEATEJIBHOCTU

CTYJEHTOB

Conep:xkanue
o0y4eHus

XapaKkTepuCTHKA OCHOBHBIX BU/JOB JeSITeJIbHOCTH
CTY/IEeHTOB

(Ha ypoBHe y4eOHBIX AeiCTBHIN)

BBenenue

O3HaKOMIJIEHHE C POJIBI0O MATEMATHKHU B HAYKE,
TEXHUKE, YKOHOMHUKE,

MH(OPMAIMOHHBIX TEXHOJIOTUSX U MPAKTUYECKON
NS TENbHOCTH.

O3HakoMIJIEHHE € LEISIMU U 33a/layaMi U3Y4eHUS
MaTeMaTUKH Mpu

ocBoenuu npodeccuit CI1O u cneunansuocteit CI10

AJITEBPA

Pa3zBuTHne noHATHA

0 YHucJje

Brinosinenne apupMeTuuecKux qeHCTBUN HaJT
YuClIaMu, codeTast

YCTHBIE U TUCbMEHHBIE TIPUEMBI.

Haxoxxnenue npuOamkeHHbIX 3HaUY€HUN BETUYUH U
[IOI'PEIIHOCTEN

BbIYHCIICHU (A0COMIOTHOM U OTHOCUTENBHOMN);
CPaBHEHHE YHCIIOBBIX BBIPAKECHUM.

Haxoxnenue omnbok B mpeoOpa3oBaHUsX U
BBIYHUCIIEHUAX (OTHOCUTCS KO BCEM MMyHKTaM
MPOrPaAMMBbI)

KopHn, crenenu,
Jora-

pudpmbl

O3HakOMJIEHHE C IOHATUEM KOPHS 1-U CTEICHH,
CBOWMCTBAaMH PaJUKajoB U IIPaBUJIaAMU CPaBHEHUS
KOpHEM.

DopMyIUPOBAHUE ONPEAECICHNS KOPHSI U CBOWCTB
KOpHEU. BelunciieHue U cpaBHEeHUE KOPHEH,
BBIIIOJIHEHUE IPUKUJIKY 3HAYCHUS KOPHSL.
[IpeoGpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIEPIKALLUX PAJAUKAIIBI.

BeinonHenue pacuyeToB no (GopMysaM, ColepKalium
paaKaibl, OCYIIECTBISAS HEOOXOIUMbIE TTOICTAHOBKH
U IIpeoOpa3oBaHUsL.

Ornpenenenue paBHOCUIBHOCTH BBIPAKEHUH C
panukanaMu. Perienue nppanvoHanbHbIX YPaBHEHUN.
O3HaKOMJIEHHE C MIOHATUEM CTEIIEHHU C
NEUCTBUTEIILHBIM ITIOKA3aTEIIEM.

Haxo>xaenue 3HaueHni CTENEeHU, UCIIOb3YS IIPU
HEOOXOIUMOCTH  MHCTPYMEHTAJIbHbIE CPEJICTBA.
3anuchIBaHUE KOPHS 1-U CTENIEHU B BUJE CTENIECHU C
APOOHBIM TOKa3aTesleM U HA000pOT.




DopMyJIMpOBaHUE CBOMCTB CTENEHEN. Briuncienue
CTEIIEHEN C pallMOHAIBHBIM I10Ka3aTeJIEM, BBIIIOJIHEHUE
MIPUKUJKYU 3HAYECHHUsI CTEIIEHU, CPABHEHUE CTEIICHEM.
[IpeoGpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
cozep KaluX CTEIEHU, IPUMEHs CBOWCTBA. Perenue
[I0Ka3aTEJbHbIX YPABHEHUMN.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEUN U CTENEHEN
IIPY BBIYUCIIEHUU CPEAHUX, JEJICHUU OTPE3Ka B
«30JI0TOM Ce€YeHHUU». Perenue

MPUKJIAHBIX 33/1a4 Ha CJI0KHBIE IIPOLEHTHI

IIpeo6pa3zoBanmne | BrinmogHeHue npeoOpa3zoBaHUi BbIpaKEHU,
aJjire- npuMeHeHue Gopmy,
Opanveckux CBSI3aHHBIX CO CBOMCTBAMM CTETICHEH U JTorapu(MoB.
BbIpaKEeHU U Onpenenenne 00JacTU AOMYCTUMBIX 3HAUEHUN
Jorapu(pMUYECKOro BeipakeHus. Pemienue
Jorapu(pMUYECKUX YPaBHEHUM
OCHOBBI
TPUT'OHOMETPUU
OcHoBHBIE N3yuyenue paiiaHHOrO METO/1a U3MEPEHUS YTIIOB
NOHATHA BpAaIICHUs U UX CBA3U C TPAyCHON MEPOH.
N3006paxkeHne yrioB BpalleHUs Ha
OKPYXHOCTH, COOTHECEHHE BEJIMYMHBI YTJIa C €TO0
PacIoIOKEHUEM.
dopMmyUpoBaHUE ONPEIEICHUN TPUTOHOMETPUUECKUX
(GyHKUMN U1 YTIIOB MOBOPOTA U OCTPBIX YTIIOB
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA U OOBSICHEHUE UX
B3aMMOCBSI3H
OcHoBHBIC
TPUTOHOMe-
TpU4YecKHe [IprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAeCTBA TOXJIECTB /ISl BBIUMCIICHUS 3HAUCHUN
TPUTOHOMETPUUYECKUX (PYHKIMI 1O OAHON U3 HUX
IIpeoOpa3oBanus
npo-
cTelmx N3yyeHue OCHOBHBIX (POPMYIT TPUTOHOMETPHH:
TPUTOHOMETPH- (bopMyIIbl CIOKEHHUS, YABOCHUS, IPeoOpa3oBaHuUs
YeCKHUX CYMMBbI TPUTOHOMETPUUYECKUX ()YHKIIHIMA
BbIpa:KeHM B [IPOU3BEJICHUE U TIPOU3BEACHUS B CYMMY U

IIPUMEHEHHUE TIPU BBIYMCICHUN 3HAYCHUS
TPUTOHOMETPHUUYECKOTO BBIPAKEHHUS U YIIPOLIEHUS €TO.
O3HakOMJIEHHE CO CBOMCTBAMH CUMMETPUU TOYEK HA
€IUHUYHON OKPYKHOCTH U IPUMEHEHUE UX TS
BbIBOJIa (POPMYII IPUBECHUS

IIpocreimue

Pemenue no popmynaM U TPUTOHOMETPUUECKOMY




TPUTOHO- KpYTy IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH.
MeTpHYecKue [IprmeHeHue o01UX METOAO0B PEIICHUsI YPaBHEHU
ypaBHe- (mpuBeneHue K JIMHEWHOMY, KBaJJpaTHOMY, METO]I
HUA U Pa3NoKEeHUs Ha MHOXUTEIH, 3aMEHbI IEPEMEHHON ) pU
Hepaesencmea PEIICHUH TPUTOHOMETPUUECKUX YPaBHEHU.
YMeHune oTMeuaTh Ha Kpyre petieHus: IpocTerImx
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcHHYC,
APKKOCHHYC, O3HaKoMJIEHHE C TOHATHEM O0paTHBIX

APKTAHICHC YHUCJIAa

TPUTOHOMETPUUYECKUX (DYHKIIHIA.

N3yueHune onpeaeneHnii apkCuHyca, apkKOCHHYCa,
apKTaHTeHca yucia, opMyJIupoOBaHUE UX,
M300paKeHNE Ha EIMHUYHON OKPYKHOCTH,
IIPUMEHEHUE NIPU PEIICHUHN YPABHEHUN

®YHKIUU, UX CBOUCTBA U TPA®OUKHN

DyHKIUH.
IHonsiTue o
HelpepbIBHO-
cTH PYHKUHNH

O3HaKoOMJIEHHE C TOHATHEM NIEPEMEHHOMN, TPUMEPAMHU
3aBUCUMOCTEN MEXy MePEMEHHbBIMU.

O3HakoMIIeHHE C TOHATUEM TpaduKa, onpeaeieHue
MPUHAJICAKHOCTH TOUKHU TpaduKy QyHKIUH.
Onpenenenue no GpopMmyiie MpocTeiiei 3aBUCUMOCTH,
BUJa ee rpaduka. Beipaxkenue no ¢popmyie

OJIHOM TIEpEeMEHHOMN Yepe3 ApyTue.

O3HakoMIleHHE ¢ onpeieieHueM (QyHKIIUH,
dhopmMyIHpOBaHUE €TO.

Haxoxnenue o0nacTu onpeaenenus u 00actu
3HaYeHUN QYHKIHUH

CaoiicTBa
(pyHknun.
I'pagpuueckas
HHTEp-
nperaums.
IIpumepsl
(pyHKIHOHAIBHBIX
3a-
BUCHMOCTEH B
peajbHbIX
npoueccax u
ABJICHUAX

O3HakoMIIeHHE ¢ TpUMEPaMH (PYHKIIMOHAIBHBIX
3aBUCHMOCTEN B PEAJIBHBIX MTPOLIECCAX U3 CMEKHBIX
JVCLUTLIVH.

O3HakOMJIEHHE C 10KA3aTEIbHBIMH PAaCCYX ICHUIMU
HEKOTOPBIX CBOMCTB JINHEWHON U KBaAPATUYHOU
(GbyHKIUH, TPOBECHUE UCCIISIOBAHUSI JIMHEHHOM,
KyCOUHO-JIMHEWHOMU, IpOOHO-TUHENHON U
KBaIpaTUYHOU (PYHKIUH, TOCTPOCHHUE UX I'PAPUKOB.
IToctpoenue u ureHue

rpadukoB ¢yHkuuii. McciaenoBanue QyHKINH.
CocraBienue BUI0B GyHKIUN [0 TAHHOMY YCJIOBHIO,
pelIeHue 3a1a4 Ha SKCTPEMYM.

Brimosinenue npeoOpa3zoBanuii rpapuka pyHKIIUMH




OopaTHbIe
byHkunn

Nzyuenue nonsmus obpamuoil ¢pyHxyuu, onpenesieHue
BUJIa U nNOCMpoeHue epaghuka obpamuou hyuxkyuu,
HaxoodicoeHue ee obracmu onpeodenerus u ooracmu
3Hauenuu. [Ipumenenue cBOMCTB QyHKINMA

IIPY KCCIICIOBAaHUY YPABHCHUM M PEIIICHUH 3aJ1a4 Ha
skcTpeMyM. O3HAaKOMJICHUE C TTIOHSITHEM CIIOKHOM

byHKIIMHN

CreneHHble,
1oKa3a-
TeJbHbIE,
Jorapupmu-
YyecKue u
TPUTOHOMe-
TPUYECKHUE
(pyHknun.
OopaTHbIe
TPUTOHOMe-
TPUYECKHUE
byHkunn

Brruncnenue 3HaueHn QyHKIUN 10 3HAYEHUIO
apryMeHTa.

OrnpeienieHue MOJOKEHHsI TOUKU Ha TpaduKe 10 ee
KOOpJMHATaM U Ha00OPOT.

Hcnonb3oBanue cBOMCTB (YHKIMIMA 711 CpaBHEHUS
3HAYEHUH cTeneHe u Jorapudmos.

[TocTpoenue rpaduKoB CTENEHHBIX U
orapupMuyecKux ¢yHKIHMA.

Pemenue nokaszatenbHbIX U JOrapupMUYeCcKuxX
YPaBHEHUW U HEPABEHCTB IO U3BECTHBIM AJITOPUTMAaM.
O3HakoMJIEHHE C IOHATHEM HENPEPBIBHOMN
nepuoandeckoil GpyHkuuu, GopMyIupoBaHUE CBOMCTB
CUHYCa U KOCHHYCa, IOCTPOCHHUE UX IPaPUKOB.
O3HakoOMJIEHHE C IOHATUEM FapPMOHUYECKHUX
KOJIeOaHHUI U MpUMepaMu TapMOHUYECKUX KoseOaHui
LISl ONIMCAHUS MPOLIECCOB B (PU3HKE
U Apyrux o0JacTsAX 3HAHUS.
O3HakoMJIEHHE C IOHATHEM Pa3pbIBHON
NepruoandYecKoi ¢yHKINHU,
(bopMynupoBaHHe CBOWCTB TAHTE€HCA U KOTAaHTeHCa,
MOCTPOEHUE UX IPAPUKOB.
[IprmeneHnue cBOMCTB YHKLMIMA 7151 CpaBHEHUS
3HAYEHUN TPUTOHOMETPUUYECKUX (HYHKIMM, perieHus
TPUTOHOMETPUUYECKUX YPAaBHEHU.
Ilocmpoenue epaguroe obpamuwvix
MPU2OHOMemMPU4ecKux QyHKyuti u onpeoeieHue no
epagukam ux ceoticms.
BrinosHeHue nmpeoOpa3oBaHus rpadukoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IHocaenoBaTeabHOC
™

O3HaKkoMJIEHHE C IOHSITHEM YHCIJIOBOM
II0CJICA0BATCIBbHOCTH, crocobamMH ee 3alaHUs,
BBIYUCIICHUAMU €€ YJICHOB.

Osnakomnenue ¢ noHamuem npedeﬂa




nocnedo8amenbHOCmu.

O3HaKOMJICHHE C BBIYUCICHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO Psiia HAa IPUMEPE BBIYUCICHUS CyMMBI
0eCKOHEUHO yObIBalOIEl reOMETPUUYECKON
pOrpeccu.

Permenne 3ana4y Ha npuMeHeHHE (HOPMYITBI CYMMBI
O0ecKOHEYHO yObIBalolel TeOMETPUYECKON
MIPOTPECCUu

IIpouszBoaHas u ee
npu-
MEHeHMe

O3HaKOMIJIEHHE C TOHSATHUEM TTPOU3BOIHOM.

Nzyuyenue u GpopMyInMpoBaHUE €€ MEXaHUYECKOTO U
reOMETPUYECKOT0 CMBICIIA, U3YYEHUE AITOPUTMA
BBIYHMCJICHUS MPOU3BOIHON HA TPH-

Mepe BBIUMCICHUSI MTHOBEHHOW CKOPOCTH M YTIJIOBOTO
K03 puIeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelIbHOU B 00IIEM BUJE.
YcBoenue npasui AudpepeHmpoBanus, TaOIUIIBI
MIPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKIIUA, MPUMEHEHNE
s audgepeHnupoBanus GyHKIIUN, COCTABICHUS
YpaBHEHHMSI KacaTEIbHOM!.

N3yuenne TeopeM o CBsI3U CBOMCTB (PYHKITUU U
MPOU3BOIHOM, (HOPMYIUPOBKA UX.

[IpoBeneHue ¢ MOMOIIbIO MPOU3BOIHOMN UCCIIEI0BAHNUS
byHKIMY, 3a1aHHONU (POPMYITOiA.

YcraHOBIIEHHE CBSI3U CBOMCTB (DYHKIIMHU U
MPOU3BOIHOM MO UX IpaduKaM.

[IpyumeHeHue Tpor3BOIHOM JJIs pelIeHus 3a/1a4y Ha
HaXO0XJEeHUE HAauOOJIbIIEr0, HAMMEHBIIIETO 3HAYCHUS U
Ha HAaXO0XJICHHE dKCTpeMyMa

IlepBooOpa3nas
U HHTerpaJ

O3HaKOMJICHHE C TIOHATHEM MHTETpajia u
nepBoOOpPa3HOIl.

W3ydeHne npaBuiia BEIYUCICHUS IEPBOOOPA3HON U
teopembl HptoTona—JIeiionuna.

Perenne 3ama4 Ha CBsI3b IEPBOOOPA3HOM U €€
MIPOU3BOIHOM, BEIYUCIICHNE TIEPBOOOPA3HOM st
JTaHHOU (QYHKITUH.

Pemenne 3ama4y Ha MpUMEHEHNE WHTETpaIa JJis
BBIUMCIICHHS (PU3UYECKUX BEIMYWH U IUIOMIAJCH

YPABHEHUS U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YPaBHEHUH
HepaBencrBa u
CHCTe-

MbI HEPABEHCTB €
ABYMS
nepeMeHHbIMH

O3HakoMJIEHHE C POCTEUIIMMHU CBEAEHUSAMHU O
KOPHSIX alNreOpanyecKux ypaBHEHHM, MOHATUIAMU
HCCIIEIOBAHUs YPAaBHEHUM U CUCTEM YpPaBHECHUM.
N3ydyeHnne Teopur paBHOCHIBHOCTU YPAaBHEHUN U €€
npuMeHeHus.  IloBropenue — 3amucu  pelieHus
CTaHJAPTHBIX  ypaBHEHUH,  TPHUEMOB  MPeoo-
pa3oBaHUs ypaBHEHUU 1A CBEJICHUS K
CTaHIAPTHOMY YPaBHEHMUIO.




Conep:xkanue
o0y4eHus

XapaKkTepuCTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH
CTY/IEeHTOB

(Ha ypoBHe y4eOHBIX AeiCTBHIN)

Pemenue panuoHaabHBIX, HPPAMOHATBHBIX,
MOKA3aTeJIbHBIX U TPUTOHOMETPUYCCKUX YPaBHECHUHN U
CHCTEM.

Hcnonp3oBanue CBOMCTB U rpaduKoB HYHKIMHA T
penieHus ypaBHeHUH. [ToBTOpeHNe OCHOBHBIX IPUEMOB
PEIICHHS CUCTEM.

Pemenue ypaBHeHHH ¢ MPUMEHEHUEM BCEX MTPUEMOB
(pa3no>keHMs Ha MHOYKUTEITH, BBEJICHUS HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, IPaUICCKOTO METO/1a).
Pemenue cuctem ypaBHEHHI ¢ TPUMEHEHUEM
Pa3IMYHBIX CTIOCOOOB.

O3HaKOMJICHHE C OOIIMMH BOTIPOCAMHM PEIICHUS
HEPaABEHCTB W UCIOJIb30BaHUE CBOMCTB U IpaMKOB
GYHKINN TTPU peIICHUN HEPABEHCTB.

Pemenne HepaBEHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHUEM PA3JIMYHBIX CITOCO0OB.

[TpuMeHeHne MaTEMAaTHICCKUX METOJIOB JISl PEIICHUS
COJIEPKATENBbHBIX 33]1a4 U3 PA3IUIHBIX 00JacTe
HAyKW U IPaKTUKH. HTepIpeupoBaHUEe Pe3yIbTaTOB C
Y4ETOM PEaJIbHBIX OIpaHUYCHUIN

QJJEMEHTBI KOMBUHATOPUKHU, TEOPUA
BEPOSITHOCTEM MU CTATUCTUKHA

OcHoBHBIC
NOHATHA
KOMOMHATOPUKH

N3yuyenue npaBuia KOMOMHATOPUKY U TPUMEHEHUE
IpYU pelICHUU KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a/1a4 METOIOM Iiepedopa u
10 IPaBUJTY YMHOKEHHUS.

O3HaKoMIIEHHE C TOHATUSIMU KOMOUHATOPUKHU:
pa3MENIEHUsAMH, COYETAaHUSIMU, [IEPECTAHOBKAMHU U
dbopmynamu AJi UX BbIUUCICHUS.

OObsicHeHUE U IPUMEHEHHE (POPMYIT SISl BBIUMCICHUS
pa3MeNIeHUi, ePEeCTaHOBOK U COUYETaHUI ITPU
penieHny 3aaad.

O3znakomiienue ¢ 6uHomoM HbroToHa 1
TpeyroiabHukoMm Ilackans.

Penrenre npakTuyeckux 3aad ¢ UCIOJIb30BAHUEM
MOHATUI U MPaBUJI KOMOMHATOPUKHU

JIeMEHTbI TEOPUH
BEPOSITHOCTEM

N3yyeHune KIacCU4eCKOro ONpeaeeHus] BEPOATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEHN.



PaccMoTpenHre mpuMepoB BBIUUCIICHUS BEPOSTHOCTEH.
Pemenue 3a1ay Ha BBIUMCIICHUE BEPOSITHOCTEH
COOBITUIA

IIpencrasienue

JAAHHBIX

(Tabauupl, O3HaKOMJICHHE C TIPEICTABICHUEM YHCIOBBIX TaHHBIX

ANATPaAMMBI, U X XapaKTEePUCTUKAMH.

rpaukm) Pemenue npakTuyeckux 3aad Ha 00padoOTKy
YHCIIOBBIX JAHHBIX, BBIYMCICHUE X XapaKTEPUCTHK

IFEOMETPUS

Ipsambie n ®opMyIHpPOBKA U IPUBEICHUE T0KA3aTEIHCTB

NJIOCKOCTH B MPU3HAKOB B3aUMHOTO PACTIONOKEHUS IPSIMBIX U

NPOCTPAaHCTBe iockocTei. PacriosHaBaHue Ha yepTex)ax U MOZEIAX

PAa3JIMYHBIX CIIyYAa€B B3aUMHOI'O PACHOJIOKEHUS
NPSMBIX U INIOCKOCTENU, apTYMEHTUPOBAHUE CBOUX
CcyxacHur. @OpMyITUpPOBAHUE OIPEICICHNUM,
MPU3HAKOB U CBOWCTB NapaJUICIIbHBIX U
MEPHEHIUKYJISIPHBIX TIOCKOCTEH, IBYTPAHHBIX U
JIMHEWHBIX YTJIOB.

BrlIlonHEHNE TOCTPOECHUS YIJI0B MEXAY IPSMBIMH,
NpPSIMOM M IJIOCKOCTBIO, MEXKAY IJIOCKOCTSMM IO
OMMCAHUIO U PACIO3HABAHUE UX HA MOJEIISIX.
[IpuMeHEHNE TPU3HAKOB U CBOMCTB PACIIONIOKEHUS
MPSAMBIX U TUIOCKOCTEN NP PELICHUH 3a]1a4.
N300paxkeHne Ha pUCYHKaX U KOHCTPYUPOBAHUE Ha
MOJENAX NEPIEHANKYISIPOB U HAKIIOHHBIX K
IIJIOCKOCTH, IPSIMBIX, NapaJJIEIbHbIX INIOCKOCTEM,
YIJI0B MEXY IPSIMOU U MIIOCKOCTHIO U 000CHOBaHUE
IIOCTPOCHHUS.

Pemrenure 3a1ay Ha BBIYUCIEHUE TEOMETPUUECKHUX
BeJMYMH. ONUCHIBAHUE PACCTOSHUS OT TOYKH J10
IJIOCKOCTH, OT MPSMOM 10 MIIOCKOCTH, MEXKIY
IJIOCKOCTSIMH, MEXAY CKPEIIMBAIOIINMUCS
NPSIMBIMH, MEX]Ty POU3BOJIBHBIMHU (PUTYpaMU B
IIPOCTPAHCTBE.



IIpooonicenue mabauyvl

Conep:xkanue
o0y4eHus

XapaKkTepuCTHKA OCHOBHBIX BU/J0B JeSITeJIbHOCTH
CTY/IEeHTOB

(Ha ypoBHe y4eOHBIX A€l CTBHIN)

DopMyIUPOBAHKUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUSIX (TeOpeM CYIIIECTBOBAaHMS, CBOMCTBA).
N3o00paxenne Ha yepTekax U MOJACISIX PACCTOSHUS U
000CHOBaHME CBOUX CyxXJeHui. OnpeaeneHue u
BBIYMCIICHUE PACCTOSIHUNA B TPOCTPAHCTRBE.
[Tpumenenue Gopmy 1 TeOpeM ITAHUMETPUH IS
pelIeHus 3a1ay.

O3HaKOMJIEHHE C TOHSATHEM MAPAIIICTBHOTO
MPOEKTUPOBAHUS U €TO CBOMCTBaAMU. Popmyauposanue
meopemul 0 NIOUAOU OPMO2OHANLHOU NPOEKYUU
MHO20Y20/IbHUKA.

[Ipumenenue Teopun i1 000CHOBAHUS MOCTPOSHUM U
BBIYHCJICHUH.

AprymMEHTUPOBAaHHE CBOUX CYXKJICHUN O B3aUMHOM
PacCIIOI0KEHUH POCTPAHCTBEHHBIX (QUTYP

MHororpaHHuKH

Ornrcanne U XapaKTEPUCTUKA PA3TUYHBIX BUI0B
MHOT'OI'PaHHUKOB, [IEPEYUCIIEHUE UX DJIEMEHTOB U
CBOWCTB.

N300pakeHre MHOTOTPAaHHUKOB U BBITIOJIHEHHE
MOCTPOEHUS HAa U300PAKEHUAX U MOJIETISAX
MHOT'OI'PaHHUKOB.

Brluncnienye JIMHENHBIX 2JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpAITUSX,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
XapakTepucTHKa U U300paKEHUE CEUEHUSs, pa38epmKu
MHO202PAHHUKOS, BBIYUCIIEHUE TUIOLIAIEeN
IIOBEPXHOCTEM.

[TocTpoenue npocTelux ceueHnit Kyoa, Ipu3Msl,
nupamuabl. [Ipumenenune GpakToB U CBeIEHUN U3
IJIAHUMETPUH.

O3HakoMJIEHHE C BUAAMU CUMMETPUIl B TPOCTPAHCTBE,
dhopmMyIHpOBaHUE OPEICITICHUI 1 CBONCTB.
XapakTepucTUKa CUMMETPUHN TEII

BpAILICHUSI U MHOI'OTPAaHHUKOB.

IIprMmeHeHne CBOMCTB CUMMETPUH IIPU PELICHUU
3a7ay.

Hcnonb3zoBanue npruoOpeTeHHBIX 3HAHUM JIJIS
HCCIIEIOBAHUS U MOJEIIMPOBAHUS HECIIOKHBIX 3a/1a4.
N300pakeHre OCHOBHBIX MHOTOIPAHHUKOB U
BBITIOJIHEHUE PUCYHKOB I10 YCIIOBUSM 3a]a4




Tenan
MOBEPXHOCTH
BpalleHUs

O3HaKOMJIEHHE C BUJIAMU TE€JI BpalllCHUsI,
dhopmyIHUpoOBaHUE UX ONPEETICHUNA U CBOMCTB.
DopMyIUPOBAHUE TEOPEM O CEUCHUU IIapa
TJIOCKOCTBIO M TUIOCKOCTH, KacaTelIbHOU K cdepe.
XapaKkTepucTHKa U U300paKeHHE TeJl BpallleHUs, UX
pa3BEpPTKHU, CEUCHUSI.

Pemienue 3a1a4 Ha TOCTPOCHUE CEUEHUM, BBIUUCIICHUE
JUIMH, PACCTOSIHUM, YTIIOB, Tuomaneu. [Ilposenenue
JI0KA3aTeJIbHBIX PACCYKACHUU MIPU PEIICHUM 3a/1a4.
[IpruMmeHeHne CBOMCTB CUMMETPHUH MPU PEIICHUH 334
Ha TeJia BpalleHus, KOMOUHAIIUIO Tel.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJI U BHITIOJIHEHHE
PUCYHKA IO YCIIOBUIO 3a7]a41

HN3mepenus B
reoMeTpum

O3HakoMJIEHHE C TIOHITUSAMU ILIOMIAAN U 00beMa,
aKCOMaMU U CBOMCTBaMHU.

Perrenre 3aau Ha BRIYUCIICHUE TITONIAICH TUIOCKUX
buryp ¢ npuMeHEeHUEM COOTBETCTBYIONIUX (HOPMYII U
(haKkTOB U3 MJIAHUMETPHUH.

N3yueHne TeopeM 0 BEIYUCIECHUN 00HEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHHE 3a1a4 Ha
npuMeHeHue GopMYyJl BBIYUCICHUS] 00 bEMOB.
Nzyuenne ¢hopmyst 1151 BEIYUCICHUS TUTOIIaAeH
MMOBEPXHOCTEH MHOTOTPAHHUKOB Y TEJ BPAIlCHUS.
O3HakoOMJIEHHE ¢ METOJIOM BBIYUCIICHUS TUIOIATN
MMOBEPXHOCTH Chephl.

Pemenue 3aay Ha BeIYMCIICHUE TUIONIAIEH
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Koopaunarsl u
BEKTOPBI

O3HakoMJIEHHE C IOHATUEM BeKTOpa. M3yueHune
JNEKAPTOBOW CHCTEMBI KOOPJAWHAT B IPOCTPAHCTBE,
IIOCTPOEHHME MO 3aJaHHBIM KOOpPANHATAM TOYEK U
IJIOCKOCTEMN, HAXO0KIEHUE KOOPIUHAT TOYEK.




OxoHuaHue mabauywvl

Conep:xkanue
o0y4eHus

XapaKkTepuCTHKA OCHOBHBIX BU/J0B JeSITeJIbHOCTH
CTY/IEeHTOB

(Ha ypoBHe y4eOHBIX A€l CTBHIN)

HaxosxneHnue ypaBHEHUM OKPYKHOCTH, Cepsl,
TUIOCKOCTH. BhIUMCIIEHUE paCCTOSHUN MEXKIY TOUKAMH.
N3yueHune cBOMCTB BEKTOPHBIX BEJIUYUH, IPABUII
Pa3JI0KEHUSA BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
MPABUJI HAXOXKJAECHUS KOOPAMHAT BEKTOpPA B
MPOCTPAHCTBE, IPABUJI AEUCTBUM C BEKTOPAMHU,
3aJJaHHBIMHU KOOPIUHATAMMU.

[IprumeneHnune Teopuu NpyU PELICHUH 3a/1a4 Ha IEUCTBUSA
C BEKTOpPaMH.

N3yyeHune cCKasipHOro MPOU3BENCHUS BEKTOPOB,
BEKTOPHOTO YPABHEHHUS MPSIMOU U TIOCKOCTH.
[IprumeHeHne Teopuu IpU pEICHUU 3a-

Jlad Ha JEWCTBUS C BEKTOPaMH, KOOPAWHATHBIA METO/I,
MIPUMEHEHHUE BEKTOPOB JIJIs1 BEIYMCIICHUS BEJIUYMH
YIJIOB U PACCTOSHUM.

O3HakoMJIEHHE € I0KA3aTEIbCTBAMU TEOPEM
CTEpPEOMETPHUH O B3aMMHOM PACTIOTI0KEHUU MPSIMBIX U
IJIOCKOCTEN € UCTI0JIb30BAHUEM BEKTOPOB




YYEBHO-METOANYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE

[IPOTPAMMbBI YUYEBHOU JUCIUIIJINHBI «Matemaruka: anreOpa 1 Hauaja
MaTEMaTHYE€CKOr0 aHAJIN3a; T€OMETPUS

OcBoeHue mporpaMmbl yuyeOHOW IUCUMIUIMHBI «MatemaTuka: anrebpa u
HayaJla MaTeMaTUYeCKOro aHajlKu3a; T'e€OMETpHUs» MperojiaraeT Hajludyue B
npodeccuoHanbHOil ~ 00pa3oBaTEeNbHONM  OpraHM3allud,  pealu3yrolle
o0Opa3oBaTeIbHYI0 MPOrpaMMy CpeaHero obmiero oOpa3oBaHUs B Mpejernax
ocBoenust OIIOII CIIO na 6a3e ocHOBHOTO 0OOuIEro oOpa3zoBaHus, Y4eOHOIro
KaOuWHeTa, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEeYUTh OO0Yy4YaromUMCS
CcBOOOJHBIM JocTyn B VHTepHET BO BpeMsi y4eOHOTO 3aHATHS M TEPUO
BHEY4eOHOH JesTeIbHOCTH.

[lomemienre kabMHETa JTOJDKHO YIOBIETBOPATH TpeboBaHusiM CaHHUTapHO-
snuAeMuooruyeckux npasuia U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OBbITh OCHAILIEHO THUIOBBIM OOOPYJOBAaHHEM, VYKa3aHHBIM B HACTOSIINX
TpeOOBaHUSX, B TOM UYHCJE CHEHUATU3UPOBAHHON yueOHOW Mebenbio u
CpelcTBaMH OOYy4eHHS, JTOCTATOYHBIMHM [JIsl BBIIIOJIHEHHUSI TpeOOBaHMM K
YPOBHIO MOJATOTOBKH 00y4aromuxcsl.

B xabuneTe M0JDKHO OBITH MYJIBTUMEAHITHOE 00OpYAOBaHUE, TTOCPEICTBOM
KOTOPOTO YYacTHUKHM 00pa3oBaTebHOrO IMpolecca MOTyT IMPOCMaTpUBATh
BU3YyallbHYI0 HWHGOpMAIMI0O 10 MaTreMaTHKe, Co3JaBaTh Mpe3eHTAluH,
BUJIEOMATEePUAIIbl, UHBIE TOKYMEHTHI.

Bcocras y4e0HO-METOJUYECKOTO u MaTepHaIbHO-TEXHUYECKOTO
oOecrieyeHus IporpaMMbl yuyeOHOM OucuUILIMHBI «MaTtemaTtuka: anrebpa u
HayaJla MaTeMaTUYeCKOTr0 aHaliu3a; T€OMETPHS BXOIST:

* MHOTO(YHKIIMOHAJIBHBIH KOMIUICKC TPEIO1aBaTeIs;

* HaIJISAIHBIC TOCOOUS (KOMIUIEKTHI YYeOHBIX TaOJIHII, MJIAKaTOB, TOPTPETOB
BBIIAIOIINXCS YICHBIX-MATEMATUKOB H JIP. );

* uH(POPMAIIMOHHO-KOMMYHUKAaTHBHBIC CPEJICTRA;

* DJKpPaHHO-3BYKOBBIC ITOCOOHS;

* KOMIUICKT TEXHHYECKOW JOKYMEHTAIIMH, B TOM YHUCJIC MaciopTa Ha
CpelcTBa 00YUYCHUS, HHCTPYKITHH TI0 WX MCTIOJIb30BAHHUIO U TCXHUKE
0e30IacHOCTH;

* OubnmoteuHbIt PoH/I.

B 6ubnuorteunbii  GpoHA  BXONAT  y4EOHUKH, y4eOHO-METOJUYECKUE
koMmruiekThl (YMK), obecneunBaromiye OCBOCHHE YYEOHOW IUCIUIUIMHBI
«MatemaTtuka: anrebpa ¥ Hayajga MaTeMaTHYECKOrOo aHalu3a,; T'€OMETPHUSI»,
PEKOMEH/I0BaHHBIC WIn JOMYIIICHHBIC TS HCIIOJI30BaHUS B
npo¢eCCUOHANIBHBIX 00pa30BaTEeIbHBIX OPTaHU3AlMAX, peaTU3yIIINX 00-
pa3oBaTeNIbHYI0 MPOTPAaMMy CPEIHETo OOIIero oOpa3oBaHMs B Mpeenax
ocsoeHust OIIOIT CITO nHa 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUS.

bubnuoreunslit GoH MOKET OBITH TOMOJIHEH YHIIUKIONEIUSIMH,
CIIpaBOYHUKAMU, HAYYHOU, HAYYHO-TIOMYJIIPHON U JPYroil JIUTEpaTypoH 1o
MaTeMaTHKe.



B nponiecce ocBoeHus nporpamMMmbl y4eOHOW TUCHUIUIMHBI «MatemaTuka:
asireOpa 1 Hayajla MaTeMaTU4ECKOI0 aHaJIn3a; TE€OMETPHS) CTYAECHTHI JOKHBI
MOJIYYUTh BO3MOKHOCTbH JOCTyNa K 3JIEKTPOHHBIM Y4eOHBIM MaTepHallaM IO
MaTeMaTuKe, HWMEIIIUMCS B CBOOOJHOM joctyne B cetd HWHTepHET
(3MEeKTpOHHBIM KHUTaM, MPAKTUKyMaM, TecTam, Matepuaiam EI'D u np.).

1 [TuceMo MunuctepcTBa oopazoBanus u Hayku PD ot 24.11.2011 Ne M/I-
1552/03 «O6 ocHaiieHnn 06111e-00pa30BaTENbHBIX YUPEIKICHUN YUeOHBIM U
y4e0HO-1a00paTOPHBIM 000PYIOBAHUEM Y.



PEKOMEHIAYEMAA JIMTEPATYPA

JIns cTyeHTOB

Anumos Ill.A. u Op. Matemaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOIO
aHanusa, reomeTpus. AnreOpa ¥ Hayajda MaTeMaTUYECKOro aHaiau3a (0a3oBbId
u yriyonennsiid ypoBau).10—11 kmaccel. — M., 2014.

Amanacan JI. C., Bymyzoe B. @., Kadomyes C. b. u dp. MaremaTtuka:
anrebpa W Hayanma MareMaTtudeckoro asanusa. [eomerpus. [eomerpus
(6a3oBblit 1 yrayoneHHsiid ypoau). 10—11 kmaccel. — M., 2014.

bawmarxos M.HA. Martematuka: y4yeOHUK IJis CTYH. YYPEKISHUM Cpe.
npod. obpazoBanus. — M., 2014.

bawmakos  M.M. Maremaruka. COOpHUK  3aa4  OpodUIIBHOM
HANpaBIEHHOCTU: yued. mocoOue s CTyHd. YYpexXACHHWHd cpea. mpod.
obOpazoBanus. — M., 2014.

bawmarxos M.U. MatemaTtuka. 3agauynuk: yuel. mocodue ais CTy/I.

yupexaeHui cpel. mpod.odbpazoBanus. — M., 2014,

bawmakose M.1. MatemaTuka. DJIeKTPOHHBIN y4e0.-METOJI. KOMIUIEKC JJIst
CTYyJI. YUpeXKJIeHUM cpel. npod. obpazoBanus. — M., 2015.

bawmarxos M .. Matematuka (6a30oBbliii ypoBeHb). 10 kinacc. — M., 2014.

bawmarxos M .M. Matematuka (6a30Bbliii ypoBeHb). 11 kinacc. — M., 2014.

bawmaxose M.M. Anrebpa u Hadana aHanuza, reometpus. 10 kiacc. — M.,

2013. bawmaxos M. U. MatemaTtuka (0a30BbIil ypoBeHb). 10 kiacc.

COopnuk 3anau: yue0. mocooue. — M., 2008.

bawmarxose M. HU. Maremaruka (6a30Bbiii ypoBeHb). 11 kmacc. COopHUK
3a1a4: yueb. nocodue. — M., 2012.

I'ycee B.A., I pueopwves C.I'., Heoneuna C.B. Matemartuka ajis npodeccuii u
CTHEIMATBFHOCTEH COIMATFHO-9KOHOMHYECKOTO MPOGUiIs: Y4eOHHUK sl CTY/I.
yupexaeHui cpes. mpod. oobpazosanus. — M., 2014.

Konseun FO.M., Tkauesa M.B, @edeposa H.E. u op. Marematuka: anredpa
¥ Hayalla MaTeMaTHYeCKOro aHaim3a. AjreOpa ¥ Havajla MaTeMaTHYECKOTO
aHanmu3a (0a3oBbIi W yriyOsneHHbIM ypoBHH). 10 kjmacc / moa pen.
A.b.)Kmxuenko. — M., 2014.

Konseun FO.M., Txauesa M.B., ®eodeposa H.E. u op. MaremaTtuka: anredpa
¥ Hayalla MaTeMaTHYeCKOro aHajm3a. AjreOpa ¥ Havajla MaTeMaTHYECKOTO
aHanmu3a (0a3oBbIi W yruiyOjeHHbIM ypoBHH). 11 kjmacce / moa pen.
A.b.)Kmxuenko. — M., 2014.

Jlna mpenoiaBarenen

®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 06pa3oBaHuu B
Poccuiickoit @enepauuny. [lpukaz Munucrepcta o0pazoBanus U Hayku PO
oT 17.05.2012 Ne 413 «O06 yTBepxkaeHUH PeaepabHOTO TOCY1apCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeaHero (MOJIHOT0) 00IIero 00-

pa3oBaHUsAY.



[Ipuka3 MunucrepctBa oOpazoBanusi 1 Hayku P® ot 29.12.2014 No 1645
«O BHecenun uaMmeHeHuidd B IIpuxa3 MwuHuctepcTBa 00pa3oBaHHS W HAyKH
Poccuiickoit @enepanuu ot 17.05.2012
No 413 «*“O0 yrBepxkaeHuu (henepaibHOro rocy1apCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeHEro (MOJHOTO) 001Iero 00pa3oBaHus” .

[Tucemo [lemapramMeHTa rocy1apCTBEHHOW TMOJMTHKU B cepe MOATOTOBKH
pabouux kanpoB u JIIO MunuctepctBa oOpa3oBanust U Hayku PO ot
17.03.2015 Ne 06-259 «PexomeHIanuu 1o OpraHu3aluy NOJYYEHUsI CPEAHETO
oOmiero oOpa3oBaHus B TpejAeiaX OCBOCHHS 00pa30BaTEIbHBIX MPOrpamMm
cpeaHero mpodeccuoHaIbHOrO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHUs ¢ Yyd4eToM TpeOoBaHMM (QeaepaibHbIX TOCYIAPCTBEHHBIX
00pa3oBaTeIbHBIX CTAaHAAPTOB U MOJTy4aeMou mpodeccruu WK CIeuaaIbHOCTU
cpeaHero npohecCUOHAIIBHOTO 00pa30BaHUs.

bawmarxos M .M. MatemaTuka: KH. JUIsl IpenoaBaTessi: METOI. mocobue. —

M., 2013 Bawmaxoe M.U., [[vicanos I1l.M. MeTonudeckoe mocobdue ais

noarotoBku k EI'D. — M., 2011.

HNHTtepHeT-pecypceel

www. fcior.edu.ru (MudpopmaninonHbie, TPEHUPOBOYHBIE U
KOHTpPOJbHbIE MaTepuaisl). www.school-collection.edu.ru (Enunas
KOJUIEKIIMH ITU(POBLIX 00pa30BaTEILHBIX PECYPCOB).






