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HHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma oOmeoOpa3oBarenbHol y4eOHON aucnuminHa «MaremaTnka: anredpa u
Hayvaja MaTeMaTHYECKOTo aHalN3a; reoMeTpus» (nanee — «MaTteMaTukay) npenHazHadeHa Jyis
W3yYeHHs] MaTeMaTHMKH B TPo(ecCHOHANbHBIX oOpa3zoBarenbHbix opranmzanmsx CIIO,
peanu3yronux 00pa3oBaTEIbHYIO MPOTpaMMy CpeaHero ooOiero oOpa3oBaHMsl B TIpejaeiiax
OCBOEHUSI OCHOBHOH NpodeccroHaibHOM oOpa3oBarensHoi nporpammsl CITO (OIIOIT CIIO) na
0aze OCHOBHOTO 0O0mero oOpa3oBaHMs TPU MOATOTOBKE KBAIM(UIMPOBAHHBIX pabOUMX,
CITy)KaIllUX U CHEIHAINCTOB CPETHErO 3BEHA.

[Tporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOmero ooOpa3oBaHms,
MPEIBIBISIEMBIX K CTPYKTYPE, COACPKAHUIO M PE3yJIbTaTaM OCBOCHUS Y4eOHOH IWCIUILIMHBI
«MareMaTiKay, B COOTBETCTBHM C PEeKOMEHTAIMSIMU TI0 OpraHW3alWd IOJYYCHHS CPEIHETO
oOumiero oOpa3oBaHUS B IIpelesiax OCBOEHHS 00pa30BaTEIbHBIX MPOrpPaMM CpPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO O0mero oO0pa3oBaHUsA C Y4E€TOM
TpeOoBaHu (pereparbHBIX TOCYJAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M TIOy4aeMOU
npodeccu WM CHEIUAIBHOCTH CPEeJIHEro NpodeccuoHambHOTO 00pa3oBaHus (Mpuka3z 00
yrBepsk e @I'OC ot 09.12.2016 Ne 1554).

Coneprxanue mporpaMMbl «MaTemMaTrKay HalpaBJICHO Ha TOCTHIKEHUE CIIETYFOIINX

neJiei:

* obecnieueHme c(OPMUPOBAHHOCTH TIPEJICTABICHUH O CONMATBHBIX, KYIbTYPHBIX U
HCTOPHUYECKUX (PaKTOPaX CTAHOBIICHHUS MaTEMaTHKH,

*  ofOecrieueHue  CHOPMHUPOBAHHOCTH  JIOTHYECKOTO,  QJTOPUTMHYECKOTO |
MaTEeMaTHIEeCKOTO MBIIIICHUS;

* obecrieyeHre cPOPMHUPOBAHHOCTU YMEHUU MPUMEHATH MOJIydCHHBbIE 3HAHUS MPU
pELICHUH Pa3INyYHbIX 337a4;

* oOecnieyeHre CHOPMHUPOBAHHOCTH TPEACTABICHHA O MaTeMaTHKE KaK 4YacTh OOIie-
YeJI0BEYECKON KyJIbTYpbl, YHUBEPCAIbHOM SI3bIKE€ HAYKH, MTO3BOJISIFOIIEM OIMMUCHIBATh M U3y4aTh
peasibHbIE MPOIIECCHI U SIBICHUS.

B nporpammy BKITIOUEHO cojepikaHue, HaMpaBIeHHOE Ha (OPMUPOBAHUE Y CTYIACHTOB
KOMIIETEHIMH, He0OX0aUMEIX J1a KadecTBeHHOro ocsoeHus OITOIT CIIO na 6a3e 0CHOBHOTIO
oOuiero o0pa3oBaHus ¢ MOJYYEHUEM CPEIHEro oOuero o0pa3oBaHusl; MPOrpaMMbl OTOTOBKU
KBIM(ULIUPOBAHHBIX PabOYUX, CIYXAIIHUX; MPOTPAMMbI MOJATOTOBKU CHEIHAIIMCTOB CPEIHEro
3Bena (ITIIKPC, ITTICC3).

[Iporpamma y4yebHON AuCUUIUIMHBI «MaTteMaTuka» sSBISETCS OCHOBOM Uisi pa3paboTKu
pabounx mporpamMMm, B KOTOpPbIX MpodeccHOHaNbHbIE 00pa3oBaTelIbHbIE OpraHU3alliH,
peanu3yroniue 00pa3oBaTEIbHYI0 MPOTPaMMy CpeaHEero ooOmero oOpa3oBaHHsl B Mpeaenax
ocBoenuss OIIOII CIIO na 6Ga3e OoCHOBHOrO o00Imiero oOpa3oBaHMs, YTOYHSAIOT COJEP:KaHUE
yuyeOHOro MaTepuana, IMOCIEN0BATeNbHOCTh €ro HM3yueHUs, pacmnpeielicHHe y4eOHBIX 4YacoB,
TeMaTuKy pedeparoB, BUIbl CAMOCTOSTENBHBIX pabOT, YYHUTHIBAs CHEHUPHUKY TPOrpaMm
MOATOTOBKH KBaTU(UIIMPOBAHHBIX pab0OYMX, CIyKallUX M CHEIHATUCTOB CpPEJHEr0 3BEHa,
ocBanBaeMou Mpo(eccuu WK CHeHaTbHOCTH.

IIporpamma MOXeET UCIOJIb30BaThCs APYrUMH MPohecCHOHATbHBIME 00pa30BaTEIbHBIMU
OpraHu3alUsIMM, PEATU3YIOIUMU 00pa30BaTeNbHYIO IPOrpaMMy CpPEeIHEro 00Iero o0pa3oBaHUs
B nipezenax ocsoeHus: ocHoBHOI OITOII CITO na 6a3e ocHoBHOTO 0011ero oopazoBanus (ITIIKPC,
[IICC3).

1.1. O6mas xapakTepucTUKa y4eOHOH THCIHILTHHBI

MaremaTrka sIBJIS€TCS (PYHIAMEHTaJIbHON 00Ie00pa30BaTeIbHON JAUCIUILUIHHON CO
CIIO)KUBIIMMCS  YCTOWYHMBBIM ~ COJCP)KAaHUEM M OOIMMMHU TpeOOBaHHSIMU K TOJTOTOBKE
oOyJaronuxcs.
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B podeccuoHaTbHBIX 00pa3oBaTeIbHBIX OpraHu3anusx, peaTu3yoLX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeHero odumiero odpaszoBanus B mpenenax ocBoenus OITOII
CIIO Ha 6a3e 0OCHOBHOTO 00111eT0 00pa30BaHMsl, U3yYeHUE MATEMATHKU UMEET CBOU OCOOCHHOCTH
B 3aBHCHUMOCTH OT IPpOoGMIIs MpophecCHOHATHLHOTO 00pa30BaHMSL.

ITpu ocBoenuu npodeccuii CIIO u cnenmanshocreit CIIO ecrecTBEeHHO-HAYYHOTO TPO-
¢wis npodeccruonansHoro oOpaszoBanus, crnenuanbHocTedl CIIO rymanutapHOTO PO
npodeccnoHaITbHOrO 00pa30BaHusl MaTeMaTHKa u3ydaercss Ha 6a3oBoM ypoBHe PI'OC cpemHero
obmiero oopaszoBanust; mpu ocBoeHuu npodeccuii CI1O u cnenmansaocteld CITO TeXHHYECKOTO U
COLIMAIBHO-9KOHOMHUYECKOT0  TNpoduiieii  npodeccHoHaTbHOTO  00pa3oBaHUs MaTeMaThKa
u3ydaercss Oojee yriayOlieHHO, Kak mpodWiIbHAsS ydeOHas JUCIHWIUIMHA, YYUTHIBAIOIIAS
crnenn UKy 0CBaMBaEMBIX MPO(ECCHii WA CHIEIHATBHOCTEH.

3TO BBIpa)KaeTCs B COJCPKAHUU 00YUSHHS, KOJIMIECTBE YACOB, BBIJCTEMbBIX HA U3yUCHHE
OTIENBHBIX TEM MpPOTPaMMBI, TIIyOMHE WX OCBOEHHS CTyJeHTaMH, OObEMe MW XapakTepe
MPaKTUYECKUX 3aHATHI, BUAAX BHEAYAUTOPHON CAaMOCTOSITENIbHOM pabOThl CTY/IEHTOB.

OOmume 1enu W3ydeHHs MaTeMaTHKH TPAJWIAOHHO pPEaTM3yIOTCs B UYETHIPEX
HaTpPaBJICHUAX:

1) ob1iee mpeacTaBiacHUE 00 UACSX U METOaX MaTEMATHKH;

2) UHTEIUIEKTYaJIbHOE Pa3BUTHE;

3) oBiajieHUe HEOOXOAMMBIMH KOHKPETHBIMHU 3HAHUSIMU M YMCHUSMH,

4) BocnMTATEILHOE BO3/ICHCTBHE.

[Ipodunuzammst 1enel MaTeMaTHYeCKOTO O00pa30BaHUs OTpakaeTcsi Ha BBIOOpeE
MPUOPUTETOB B OpraHu3aluyd y4eOHOW JedarenbHOCTH oOywaromuxcs. [l TeXHU4ecKoro,
COITMATbHO-OKOHOMUYECKOTO Tpoduieii mpodeccnoHaabHOTO 00pa3oBaHHs BBIOOP IeNel
CMEIaeTcsl B MMparMaTU4eckoM HampaBlI€HUH, MpeAyCMaTpUBAIOIIEM YCUJICHHE M pacllipeHHe
MPUKIAHOTO XapakTepa W3y4eHHs] MaTeMaTHK{, MPEUMYIIECTBEHHOW OpHEHTalud Ha
QITOPUTMUYECKUI CTUIIb O3HABATENBHOM AeATeabHOCTU. i1 TyMaHUTApPHOTO U €CTECTBEHHO-
Hay4HOTO Mpoduiei mpodeccnoHaIbLHOTO 00pa30BaHus 00JIee XapaKTePHBIM SIBIISCTCS YCHIICHUE
OOIIEKYThTYPHOH COCTABJISIIOINEH Y4eOHOW JUCIUIUIMHBI C OpHUEHTAIMeld Ha BHU3YaJbHO-
00pa3HbIN U JOTUYCCKUN CTHIIM YIEOHOW PabOTHI.

N3ydenne maTemMaTuku Kak npoduiabHON 0011eo06pa3oBaTeIbHON yueOHONW AUCUUIUIHHEI,
YYHTBIBaIOIIEH crienupuKky ocBauBaeMbIX cryaeHTamu mnpodeccuit CIIO nnm cnenuaabHOCTH
CIIO, obGecnieunBaeTcs:

* BBIOOPOM pa3IIMUHBIX OJIX00B K BBEICHUIO OCHOBHBIX MOHSATHUH;

* (GOpMHUPOBAHHEM CHCTEMBl Y4eOHBIX 3aJaHuii, oOecrneynBarMKX dPHEKTUBHOE
OCYILIECTBJICHHE BBIOPAHHBIX L[EJIEBBIX YCTAHOBOK;

* oOoramieHueM CIEeKTpa CTUIeH y4eOHOI NesTeNbHOCTH 3a CYET COIJIACOBAHUS C
BEAYIIMMHU JCATSIbHOCTHBIMU XapaKTEPUCTHKAMHU BBIOpaHHOM mpodeccuu / CrenuaabHOCTH.

[IpodunbHas cocTaBistonas OTpaxaercs B TpeOOBaHUSIX K TIOATOTOBKE 00yJarOMINXCS

B YaCTH:

* o011eil cucTeMbl 3HAaHUMN: cOAepKAaTeNbHbIE IIPUMEPHI UCIIOJIb30BAHUS MAaTEMaTHYECKIX
Uae U MeToZ0B B IPO(HECCHOHATBHON eI TeNbHOCTH;

* YMEHHUH: pa3uure B ypOBHE TPeOOBaHUIH K CI0KHOCTU MPUMEHSEMBIX aJITOPUTMOB;

* IPAKTUYECKOTO MCIIOJIBb30BAHUS TPUOOPETEHHBIX 3HAHUN U YMEHUI: HHIUBUAYAIBHOTO
y4eOHOTO OmbITa B MOCTPOEHUM MATEeMaTHYECKUX MoOJieNel, BBIIOJHEHUH HMCCIIEI0BATEIbCKUX
IIPOEKTOB.

Takum oOpa3zom, peanuzanusi cojepkKaHUs Y4EeOHOM IUCLUUIUIMHBI OPUEHTHPYET Ha
IIPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK YUeOHON pabOThl, 3aBUCALINX OT PO
npoeccuOHaNBbHOTO  00pa3oBaHUs, TMOJYYEHUs ONbITa HCIOJb30BAaHUS MaTEeMAaTHUKH B
coJiepKaTelbHbIX M NMPO(ECCHOHAIBHO 3HAYMMBIX CHUTYallUsX IO CpPaBHEHUIO C (hopMmanbHO-
YPOBHEBLIMH Pe3y/IbTATUBHBIMU XapaKTePUCTUKAMU OOydeHUSI.

Conepxxanne y4eOHOW IUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH
COJIepKaTeIbHBIMU JIMHUSAMH 00yUEHUST MaTEMaTHKE:
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 anreOpanyeckas JIMHUS, BKIIOYAIOIIAs CHCTEMAaTHU3ALMIO CBEJCHMHA * O YHCIaX; H3-
y4eHHE HOBBIX M 0000IIeHNE paHee U3YUYeHHBIX onepannii (BO3BEACHUE B CTEIIEHb, N3BIICUCHHE
KOpH4, JIorapu(MUpoBaHUe, CHHYC, KOCHHYC, TAHTCHC, KOTAHT'€HC M 00paTHbIE K HUM); U3y4eHUE
HOBBIX BUJIOB YHCJIOBBIX BBIPAXKEHUN U (DOPMYIT; COBEPIICHCTBOBAHUE MTPAKTHYECKUX HABBIKOB U
BBIUMCIIUTEIILHONW KYJIbTYpPbI, PACHIMPEHHE U COBEPIIEHCTBOBAHUE ANreOpanyecKoro ammapara,
c(OPMHUPOBAHHOTO B OCHOBHOW WIKOJE, M €ro NPUMEHEHHE K PEIICHHI0 MAaTeMaTHYECKUX H
MIPUKIIAIHBIX 32/1a4;

* TEOPETUKO-(PyHKIMOHANBHAS JIMHUS, BKIIOYAIONIAs CHCTEMATH3AIHMI0O M PACHIMPEHHE
CBEICHUI O (YHKIUSAX, COBEPIICHCTBOBAHKUE I'PapHUECKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMH
UACIMH W METOJaMH MaTeMaTHYeCcKOro aHain3a B 00beMe, MO3BOJISIONIEM HCCIEeI0BaTh
JIIEMEHTapHbIE (YHKIUU ¥ pelaTh MPOCTEHIINE TeOMETpUYecKue, (HU3UYECKue U JIpyrue
MIPUKIIAIHBIC 33]1a4H;

* JIMHUS YypaBHEHWH W HEPAaBEHCTB, OCHOBAaHHAas HA IIOCTPOCHWUU M WCCIECIOBAHHUU
MaTeMaTHYEeCKUX MOJIEIIEH, IepeceKaroniascs ¢ anredpandeckoi 1 TeOPETHKO-(PyHKIIMOHATEHON
JUHUSAMHA W BKIIIOYAIONIas pa3BUTHE M COBEPIICHCTBOBAHWE TEXHHUKH alTreOpandecKux
npeoOpa3oBaHMil Jis pelieHus] ypaBHEHUH, HEPABEHCTB M CUCTEM; (DOPMUPOBAHUE CITIOCOOHOCTH
CTPOUTH U UCCIIE0BATH MPOCTEHIITIE MAaTEMAaTHIECKUE MOJIEIH TIPU PeIIeHUH MPUKIIAJIHBIX 33/ad,
3aJ1a4 U3 CMEKHBIX U CICIIHABHBIX TUCITUTUIHH,

* TeOMEeTpUYECKas JIMHUS, BKITFOUAIONIAsk HATJISTHBIE TPEICTABICHHS O IPOCTPAHCTBEHHBIX
¢burypax u u3yuyeHue ux CBOMCTB, pOpMHUpPOBAHHE U Pa3BUTHE IPOCTPAHCTBEHHOIO BOOOPaKEHHUS,
pa3BUTHE CIIOCOOOB TEOMETPUYECKUX M3MEPEHUH, KOOPIMHATHOTO M BEKTOPHOTO METOJOB IS
peleHusl MaTeMaTHIeCKUX 1 MPHUKIIAIHBIX 327134,

* croxacTW4ecKas IJIMHUS, OCHOBAaHHAas Ha pa3BUTUM KOMOWHATOPHBIX YMEHHIA,
MIPE/ICTaBICHU O BEPOSATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIET0 MUPA.

Pazgenbl (TeMbI), BKIFOUEHHBIC B COJIEP)KaHUE YI€OHOW TUCITUTIIIMHBI, SIBJISTFOTCSI OOIITMMHU
TSt Bcex npoduieit mpodeccnoHaIbHOTO 00pa3oBaHus M P BceX 00beMax yueOHOTO BPEeMEHHU
HE3aBHCHUMO OT TOro, SBIsieTcs JM y4yeOHas aucuuiianHa «MartemaTuka» 0a30BOM WK
poGUIBHOM.

B nmpumepHbIX TeMaTH4ecKHX IJIaHaX IMPOrpaMMbl Y4eOHBIM MaTepuan MpeacTaBieH B
(dbopmMe yepeayromerocs pa3BepThIBaHUsI OCHOBHBIX COJEPKATENIbHBIX JMHUH (anredpanyeckoii,
TEOPETUKO-(YHKIIMOHATIBHON, ypaBHEHUII U HEPaBEHCTB, I€OMETPUYECKOM, CTOXaCTUYECKOIN),
YTO MO3BOJISIET FMOKO HCIIOJIb30BAaTh HUX PACIOJIOKEHUE U B3aMMOCBS3b, COCTABISTH pabOUMii
KaJIeHJapHbIH IUIaH, I0-pa3HOMY Yepenys yueOHble TeMbl (TJIaBbl yueOHUKA), YUUTHIBas MPOdUIIh
npodeccuoHaibHOTO  00pa3zoBanus, crneunpuky ocBauBaemod mnpodeccun CIIO  wim
cnenuansHoct CIIO, rmyOuHY W3ydeHHs MaTepuana, ypOBEHb IMOATOTOBKH CTYJIEHTOB IIO
MpeIMeTYy.

[Ipennaraemblie B MpUMEpPHBIX TEMAaTUYECKUX TUIAHAX pa3Hble 00BEMbI yueOHOTO BPEMEHHU
Ha U3YyYeHHUE OJHOMN U TOU K€ TeMbl PEKOMEHAYETCS HCIOJIb30BaTh JJIS1 BBHITOTHEHHS Pa3IuIHBIX
yueOHbIX 3aanuil. Tem cambIM pa3inuuus B TpeOOBaHUAX K pe3ysibTaTaM 0O0ydeHHUs MPOSBATCS B
YpPOBHE HAaBBIKOB II0 PELICHHIO 3a/ad U OMbITE CaMOCTOSITENIbHOM paboTel. M3yuenue
oOmreo0pa3oBarenbHOM y4eOHON IUCHUIUIMHBI «MaTemaThKa» 3aBepliaeTcs IOJBEICHUEM
UTOTOB B (OpME 3K3aMEHa B paMKaxX MPOMEXKYTOYHOH aTTecTaluu CTYAECHTOB B Ipolecce
ocBoeHns ocHoBHOU OIIOII CIIO c¢ momydenuem cpeasero o6uiero odpaszoBanust (ITTIKPC,
[IICC3).

B paszmene mporpammel «ConepkaHue yueOHOW AWCHUIUIMHBDY KYPCHBOM BBIJENICH
MaTepuain, KOTOPBIM MpH W3YUYEHUU MaTeMaTUKH Kak 0a30BO#, Tak U MpouiIbHON ydeOHOM
JTUCIUILTAHBI, KOHTPOJIIO HE MOIJICKHUT.

1.2. MecTo y4eOHO# TMCHUILIMHBI B y4eOHOM IVIaHe
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VYueOHas mucnumuinHa «Marematuka: anreOpa W Hadalla MaTeMaTUYeCKOTO aHalu3a;
TEOMETPHS» SBJSIETCS YU4COHBIM MPEAMETOM 00s3aTeNbHON MpeIMETHON oOmactu «Maremarruka
u uapopmarukay GI'OC cpeanero oduiero oOpa3oBaHusl.

B npodeccruoHAIBHBIX 00pa3oBaTEIbHBIX OpraHu3aIusIX, peaTM3yIONIIX
00pa3oBaTeNbHYIO TPOTPpaMMy CpeaHero ooOmiero oopazoBanus B mpezenax ocBoeHus OITOIT
CIIO na 6a3e 0CHOBHOTO 00111er0 00pa3oBaHus, yueOHasi TUCHUILTNHA «MaTteMaTrKkay u3ydaercs
B obOmeoOpaszoBarenbHoM 1ukie ydeOnoro turana OITOIT CITO nHa 6a3e OCHOBHOTO OOIIETrO
oOpa3oBaHUs ¢ MoJrydeHueM cpeaHero oomiero oopazosanus (ITTIKPC, TITICC3).

B yuebnpix mnanax IMIIKPC, TITICC3 y4eOnas aucuuiimHa «MarteMaTuka» BXOIUT B
cocTaB 001X 00IIe00pa30BaATEIBHBIX YICOHBIX JUCIHUILTNH, (OPMUPYEMBIX U3 00s13aTEIIBHBIX

npeameTHbix oonacteit ®I'OC cpeanero odmiero odpazosanus, s npodeccuii CI10 mnm
cnernansHocTeil CITO cooTBeTcTBYMOIIETrO Mpo s mpodeccuoHanTbHOTO 00pa3oBaHMUsI.

1.3. Pe3yabTaThl OCBOECHUSA YUEOHOI THCIIHNIHHBI

OcBoeHue conepkaHusi yueOHOM TUCHUIIIUHBI «MaremaTtrka» 00ecIeunBaeT JOCTHKE-
HUE CTY/ICHTaMH CJICIYIOIIUX Pe3)1bman og.

* IUYHOCHIHBIX

— c(hOPMHUPOBAHHOCTD MIPEICTABJICHUI O MaTEMaTHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CpEeIICTBE MOJICTUPOBAHUS SBJIICHUN W MPOIIECCOB, UACSIX U METOJaX MaTEMAaTHKH;

—— T[IOHMMaHHWE 3HAYMMOCTH MaTeMaTHK{d I HAyYHO-TEXHHYECKOTO TIporpecca
c(hopMUPOBAaHHOCTH OTHOIIIEHUS K MAaTEMAaTHKE KaK K 4aCTH OOIIEeYeIOBEUYECKON KyIbTYpPhI Yepe3
3HAKOMCTBO C UCTOPHEN Pa3BUTHSI MAaTEMATUKH, SBOJIIOIMEN MATEMATUUYECKUX UICH;

——  pa3BUTHE JIOTUYECKOTO  MBIIUIEHUS, IMPOCTPAHCTBEHHOIO  BOOOpa)KeHHUS,
ITOPUTMUYECKON KYNbTYpPbI, KpUTHYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOX0MMOM JUist Oymyiein
npohecCHOHANTBHOU AEATETHHOCTH, JIUIS TPOJIOJDKEHUST 00pa30BaHus M caMOoOOpa30BaHNS,

—— OBJIQJICHHME MAaTEMaTUYECKUMH 3HAHUSMH M YMEHHUSIMHU, HEOOXOAUMBIMU B
MOBCETHEBHOM JKU3HM, JJI1 OCBOECHUS CMEKHBIX €CTECTBEHHO-HAYUHBIX IUCHUIUIMH U JUCIUILIIUH
npodeCCHOHANBHOTO IHMKIA, IS TOJydeHUs O0Opa3oBaHUsA B OOJACTAX, HE TPEOYIOMUX
yriayOJIeHHONW MaTeMaTUYeCKOM MOArOTOBKHY;

—— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIE caMO000pa3oBaHUIO, Ha
MPOTSHKEHUU BCEHl JKM3HM; CO3HATEIbHOE OTHOIIEHHWE K HEMpephIBHOMY OOpa30BaHMUIO Kak
YCIIOBHUIO YCIIEUTHOM MpodeccuoHanbHON U 00IIECTBEHHON AEITEIbHOCTH;

—— TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW U OTBETCTBEHHOMU
NesITeNIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHHKaMH B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BATENbCKOM, MPOSKTHOM U APYrUX
BUJIaX JAEATEIbHOCTH;

—— OTHOIIEHHWE K TNPO(EecCHOHATbHONW MEATEIbHOCTH KaK BO3MOKHOCTH Y4YacTUS B
PELIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIeM;

* MemanpeomemHolx:

—— YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU JAEATEIbHOCTH W COCTAaBJISATH ILJIaHbI
NESITeNbHOCTH; CaMOCTOSATENbHO  OCYIIECTBISATh, KOHTPOJIUPOBATH M  KOPPEKTHPOBATH
NEeSATENbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKEHUSI TOCTABJICHHBIX LIEJIeH U
pealu3alyy MIaHoB JesTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIIUAX;

—— yMEHHUE MPOJYKTHBHO OOIIAThCS M B3aWMOJEHCTBOBATH B TMPOIIECCE COBMECTHOMU
JeSITeNbHOCTH, YYUTHIBATh MO3UIIMU APYTUX YUACTHUKOB JESATENbHOCTH, 3PGEKTUBHO pasperniaTh
KOH(QJIUKTBI;

—— BIIQJICHUE HaBBIKAMH I[O3HABATENbHOM, y4eOHO-MCCIEAOBATENbCKON U MPOEKTHOU
NESITeNbHOCTH, HAaBBIKAMHM  pa3pelieHus MpoOlIeM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJIOB PEUICHUS MPAaKTUYECKUX 3ajad, MPUMEHEHHIO Pa3InIHBIX
METO/IOB NIO3HAHUS;
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—— TOTOBHOCTBh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW HH()OPMAIIMOHHO-TTO3HABATEIHHON
NESITeTLHOCTH, BKIIOYas yMEHUE OPUEHTHPOBATHCS B PA3UYHBIX HMCTOYHUKAX HH(Opmarmu,
KPUTHUYECKH OIEHUBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO, TMOIYYaeMYI0 W3 Pa3IMYHBIX
HMCTOYHUKOB;

—— BIIAQJCHUE S3BIKOBBIMHU CPEJCTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHHUsI, UCTIOJIb30BaTh aJICKBATHHIE SI3bIKOBBIC CPE/ICTBA;

—— BJIQJICHUE HABBIKAMH II03HABATEIHHOU PEQUICKCHU KaK OCO3HAHMS COBEPIIACMBIX
JNEHUCTBUM M MBICIIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHUH, TPAHUIl CBOCTO 3HAHUS U
HE3HaHUs1, HOBBIX NTO3HABATEINIBHBIX 33/1a4 U CPEACTB JUISl X JOCTHXKCHHUS;

—— LEJCYyCTPEMJIEHHOCTh B TOMCKAaX W MPUHATUU PEIICHUH, COOOpPa3UTEIbLHOCTh H
WHTYHIUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX IIPEACTABICHUM; CIIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TAPMOHHIO MUDA;

* NPEOMEMmHIX:

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKE KaK 4acTH MUPOBOM KYJIbTYPHI U
MECTE MaTeMaTUKH B COBPEMEHHOM ITUBUITU3AIINH, CITOCO0aX OMMCAHUS SBJICHUN peaTbHOTO MUpPA
Ha MaTeMaTHYE€CKOM SI3BIKE;

— c(OpMHUPOBAHHOCTH TPEICTABICHUNA O MAaTEMaTUYECKUX TMOHATHUSAX KaK BaKHEUITUX
MAaTeMaTHYECKUX MOJICIISX, MMO3BOJISIFOIIUX OMUCHIBATh M U3Y4aTh Pa3HbIC MPOIIECCH U SBJICHMUS;
MMOHUMAaHHE BO3MOYKHOCTH aKCHOMAaTUUYECKOTO IMMOCTPOCHHS MAaTEMAaTHIECKUX TEOPHUH;

—— BJIaJIECHWE METOJIaMH JI0Ka3aTeIbCTB M aJITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSITh,
MIPOBOJIUTH JI0KA3aTEIBHBIC PACCYKIACHHS B X0JI€ PEIICHUS 3a/1a4;

—— BJIQJICHUE CTaHJAPTHBIMH MPUEMaMU PEIICHUS PAIMOHAIBHBIX U UPPAMOHATBHBIX,
MMOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKHX YPAaBHEHHWW M HEPaBEHCTB, WX CHCTEM;
HCI0JIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MIPOTPaMM, B TOM YHCIIE JUIsl TOUCKA MYTH PelIeHus U
WUTIOCTPAINK PelIeHHs] ypaBHEHUN U HEPABEHCTB;

— c(hOpMHPOBAHHOCTh TMPEJCTABICHUNH OO0 OCHOBHBIX MOHATHSIX MaTEeMaTHYECKOTO
aHaJlu3a W UX CBOMCTBax, BJaJEHUE YMEHHUEM XapaKTepu30BaTh MOBeJeHHE (QYHKIIHIA,
MCIO0JIb30BAHNE MOJYYEHHBIX 3HAHUM JIJIs1 OMUCAHUSI M aHAIM3a PeaIbHbIX 3aBUCUMOCTEH;

—— BJIaJICHUE OCHOBHBIMU MOHATUSMHU O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢burypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTh YMEHHsSI PACIIO3HABATh F€OMETPHUECKUE
burypsl Ha 4epTexax, MOJEISIX M B pEaIbHOM MHpE; MPUMEHEHHWE H3YyYCHHBIX CBOMCTB
reoMeTpuyeckux Guryp u Gopmys A peuieHusi FeOMeTpUYecKUX 3a7ad U 3a/1a4 ¢ MPAKTUYECKUM
coJiep>KaHueM;

— c(OpMHUPOBAHHOCTh MPEACTaBICHUII O Tpoleccax | SIBICHUAX, HMEIOIINX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEalbHOM MHPE, OCHOBHBIX
MOHATHAX AJIEMEHTAPHOU TEOPUU BEPOSTHOCTEH; YMEHUI HAXOAUTh U OLIEHUBATH BEPOSTHOCTH
HACTYIUICHUSI COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYAI[USX U OCHOBHbBIC XapaKTEPUCTUKU
CIIydaifHbIX BEIHYUH;

—— BIJIaJICHHE HaBBbIKAMHM HCIOJB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MpPOTpaMM MpU
pEIlIeHUH 3a/1au.
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2. COJEP)XAHME YUYEBHOU JUCHUIIJIMHBI
2.1. TemaTuyeckuii JIAH U COJePKAHUE YIEOHOI TUCIUIIHHBI

KoaundecTBO 4acoB Ha

paszjaen
H Ayam- Camocro-
anMeHOBaHMe pa3aesia Tembl pa3zaena
TOpHasi | sITeJbHAsA
pabora, | pabora,
yac yac
BBenenue 2
Pa3znen 1. YUCJIOBLIEU | 6 Tema 1.1 [leficTBuTEIbHBIC YUCIIA.
PAIIMOHJIBHBIE HucnoBble BEIPAKEHUS
BBIPAKEHUSA 6 Tema 1.2 PanuoHanbHbIE BRIPAKECHUS
Pa3nea 2. ®YHKIIUU 8 Tewma 2.1 @yHKIHS, €€ CBOICTBA U
rpaguk
8 Tema 2.2 [IpeoOpa3oBanus rpagukoB
byHKIUH
8 Tema 2.3 KopeHb HaTypaJIbHOW CTECIICHH
8 Tema 2.4 Crenennas GyHKIUS
8 Tema 2.5 [NokazarenpHast GyHKIUS
8 Tema 2.6 Jlorapudmuyeckas GpyHKIus
Paznen 3. IPSIMBIE U 8 Tema 3.1 [lapamienbHOCTb NPSAMBIX U
IJIOCKOCTHU B IJIOCKOCTEN
HPOCTPAHCTBE 8 Tema 3.2 [leprieHIUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEN
Pa3nen 4. BEKTOPBI U 8 Tema 4.1 [IexapToBa
KOOPINHATBI CHUCTEeMa KOOpAUHAT B IIPOCTPAHCTBE
8 Tema 4.2 BekTopbl B IpOCTPaHCTBE
Pa3nen 8 Tema 5.1 Tpuronomerpuueckas
5. TPMTOHOMETPUSI byHKIIUS
8 Tema 5.2 IlpeoOpazoBanue
TPUTOHOMETPUYECKUX BhIPAKCHUN
8 Tema 5.3 Tpuronomerpuueckue
ypaBHEHUs
Pa3nen 6. HAYAJIA 8 Tema 6.1 Teopus npenenon
MATEMATHYECKOI'O 8 Tema 6.2 IIpousBoaHas
AHAJTH3A 8 Tema 6.3 OnpeneneHHbIN HHTErpal
Paznen 8 Tema 7.1 MHOrorpaHHUKH
/. MHOTOTPAHHUKH A 8 Tema 7.2 Tena BpamieHus
KPYTJIBIE TEJIA
Pa3znen 6 Tema 8.1 Craructuka
8. KOMBUHATOPHKA, 6 Tema 8.2 KomOunatopuka
CTATUCTUKA U TEOPUA =
BEPOSITHOCTEI 6 Tema 8.3 Teopus BeposiTHOCTEH
Pa3nen 9. YPABHEHUS U | 8 6 Tema 9.1 Pemenue ypaBHEHUI U
HEPABEHCTBA HEPABEHCTB
8 6 Tema 9.2 Penienue cucreM ypaBHEHUM U
HEPABEHCTB
UTOoro 192 12




3. XAPAKTEPUCTHUKA OCHOBHbBIX BU1OB
YUYEBHOU JEATEJbHOCTHU CTYJIEHTOB

HanmenoBanme pasaesia/TeMsl

Buabl yueOHbIX eiicTBUI

BBenenune

O3HakoMJIeHHME C POJbI0 MaTeMaTUKHM B HayKe, TEXHHKE,
HSKOHOMUKE, WH(OPMAIIMOHHBIX TEXHOJOTHIAX M MPAKTUYECKOH
nesTenbHOCTH. O3HaKOMIJIEHHE € LIETSIMH U 33JJa4aMU U3y4EeHUs]
MaTeMaTuku npu ocBoeHuu npodeccuit CI10 u cneunanpHOCTEN
CI1O

AJITEBPA

Pa3euTHe NOHSITHS 0 YHCIIE

Boinonnenue apudgmernueckux IeHCTBUN HaJ YUCIaMH, COYETast
YCTHBIE ¥ TMCbMEHHBIE IPUEMBI.

Haxoxnenne  npuOnmKeHHBIX ~ 3HAYEHWM  BeIMYMH U
HOTPEIIHOCTEH BbIYMCIECHUN (a0COJIIOTHOM M OTHOCHUTEIbHON);
CpPaBHEHHE YHMCIIOBBIX BBIPAKEHHI.

Haxoxnenue ommbok B MNpeoOpa3oBaHUAX U BBIUYMCICHUSIX
(oTHOCHTCS KO BCEM IMMYHKTaM IIPOrPaMMBl)

KopHu, crenenn, sorapugmsl

O3HakoMJIEHHE C MOHATHEM KOPHS N-Ml CTENEHH, CBOWCTBAMH
paauKagoB U IIpaBUIaMU CPABHEHUS KOPHEH.

@OopMyIHpOBAHUE OIPENEIICHUS] KOPHS M CBOWCTB KOpPHEM.
Brluncinenue M CcpaBHEHHME KOPHEH, BBINOJIHEHUE IPUKHIKH
3HAYEHHUSI KOPHS.

[IpeoOpazoBaHre YHCIOBBIX H OYKBEHHBIX BBIPAKCHHIA,
COZIepXKalIUX PaJAUKabI.

Boinonnenue pacyeToB 1o Gopmynam, CoAepKaliM paguKaibl,
OCYILIECTBIISI HEOOXOIUMBIE MTOICTAHOBKHU U MPE0Opa30BaHUSL.
Ornpenenenrne paBHOCWIBHOCTH BBIPAXKEHUM C pariKaIaMu.
Pemenue uppanvoHagbHbIX YpaBHEHHIA.

O3HakoMJIEHUE C TMOHATUEM CTEINEHU C JIEUCTBUTEIbHBIM
MIOKA3aTeJIEeM.

Haxoxnenue 3HAYEHUH  CTEIICHH, UCIOJb3YS pu
HEO0OXOIMMOCTH UHCTPYMEHTAIbHbIE CPENICTBA.

3anuchIBaHUE KOpHA N-i CTENEHH B BUAE CTENEHU C APOOHBIM
nokasaresiaeM 1 Hao0OopoT.

dopmyIMpOBaHUE CBOMCTB CTENEHEW. Bbluncienue crenenei ¢
palMOHAJIBHBIM MOKAa3aTeJIEM, BBINOJHEHNE IPUKUIKN 3HAUYCHUS
CTEINEHU, CPABHEHHE CTEIICHEM.

[IpeoOpa3oBanrie YHCIOBBIX M OYKBEHHBIX BBIpAXCHHIA,
COJepKalllMX  CTENEHW, NPHUMEHsA CBOMCTBA. PemieHue
MOKa3aTEeIbHBIX YPAaBHEHUM.

O3HakoMJIEeHHME C TPUMEHEHHMEM KOPHEH M CTENEHEW IpHu
BBIYHCIICHUH CPEHUX, IEJICHUH OTPE3KA B «30JI0TOM CEYCHHUM.
Pemienne npukiiagHbIX 3a/1a4 Ha CJI0KHBIE TPOLIEHTHI

IIpeoOpa3zoBanue BreimonHenune mpeoOpa3oBaHMM  BBIpaXKEHUI, NpUMEHEHHE

ajJredpan4ecKnx BbIpaskKeHHii (dopMyI1, CBSI3aHHBIX CO CBOMCTBaMU CTENEHEN U JIorapu(MoB.
Onpenenenne obnactu JOTTYCTUMBIX 3HAYEHUU
JorapupMHUUEcKoro BbIpakeHHs. Perienue norapudMudeckux
ypaBHEHUH

OCHOBBI TPUTTOHOMETPUUN
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OcCHOBHbIC MOHATHSA

N3yyenue paguaHHOrO METOJA U3MEPEHHUs YIVIOB BpAaIEHUS U
UX CBSI3U C IpajlycHON Mepoil. M300pakeHue yrioB BpallleHus Ha
OKPYXKHOCTH, COOTHECEHHE  BEIWYMHBl yrja C  €ro
PaCIIOJIOKEHUEM. DopMynupoOBaHUE OIIpENEICHUN
TPUTOHOMETPHUUYECKUX (DYHKIMI JJIS1 YIIIOB MIOBOPOTA U OCTPHIX
YIJIOB MPSIMOYTOJBHOIO TPEYroJibHUKa U OOBSICHEHHE UX
B3aUMOCBSI3HU

OcHoBHbBIE TPUTOHOMETPUIECCKUEC
TOKIAECCTBA

HpI/IMeHeHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/I‘IeCKI/IX TOXIOCCTB IJIA
BBIYHCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX (PYHKUMI 1O
OJHOU U3 HUX

IIpeoOpa3oBanus nmpocTelux
TPUTOHOMETPUYECKUX
BbIpaKeHU

N3ydyeHne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYIIbI
CJIOXEHMSI, YIBOCHUS, IPe0Opa30BaHUs CYMMBI
TPUTOHOMETPUUECKUX (PYHKIMI B IPOU3BEACHUE U
IPOU3BEICHUS B CyMMY M IPUMEHEHUE NPU BBIUYUCICHUN
3HAUEHUS! TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIICHHUS
ero.

O3HaKoMJIEeHHE CO CBOMCTBAMU CUMMETPUH TOUYEK Ha
€IMHUYHOM OKPY>KHOCTH M IPUMEHEHHE UX /7S BBIBOJIA
dbopmyn mpuBeICHUS

IIpocreiimme
TPUTOHOMETPHYECKH e
YPABHEHUS M HEPABEHCTBA

Pemenne mno QopmynaM U TPUTOHOMETPUYECKOMY KpPYTy
MPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[Ipumenenne  oOmMX  METOJOB  pEUIEHUS  YpaBHEHUU
(mpuBeneHue K JTUHEHHOMY, KBaJApaTHOMY, METOJ Pa3JI0KEHUS
Ha MHOXWTEJIM, 3aMEHbl [EPEMEHHOW) TpU  pEIICeHUuU
TPUTOHOMETPUUYECKUX YPABHEHUM.

VYMeHue oTMedarb Ha  Kpyre pelmieHus  MOpOCTEUIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
apPKTaHI'eHC YucIa

O3HaKkoMJIEHHE C IOHSATHEM O0OpaTHBIX TPUTOHOMETPHUUECKHUX
GyHKITUH.

W3ydenue onpeneneHuil apkCUHYyca, apKKOCHHYca,
apKTaHreHca uucia, GopMyIupoBaHUE UX, U300paKEHUE Ha
€AMHUYHOM OKPYKHOCTH, IPUMEHEHHE MPU PEeUICHUH
ypaBHEHUH

®YHKI

WU, UX CBOUCTBA U TPAGUKHU

D yHKIUMH.
ITonsiTue 0 HeMpPEePHLIBHOCTH
GyHkuun

O3HakoMJieHHE C TOHSATHEM IEPEMEHHOW, MpUMepaMu
3aBUCHUMOCTEH MEX]y IepEMEHHBIMH.

OzHakomiieHHe ¢  TOHATHEM  rpaduka,  ompeneneHue
NPUHAUICKHOCTH TOYKU rpaduky ¢yHkiuu. OnpeneneHue mo
dopMyne mpocTeiiieli 3aBUCMMOCTH, BHUAA €€ Trpaduka.
Bripaxxenue no popmyne oaHON nepeMeHHON Yepe3 Apyrue.
OszHakomiieHHe C omnpejaenaeHueM GyHKIUH, (GOpMyIUpOBaHUE
ero. Haxoxaenue obnactu omnpeneneHuss U 00IacTH 3HAYSHHHA

byHKIMH

CpoiicTBa pyHKIMH.
I'paduyeckass uHTEpHIpeTaALNA.
IIpuMeps! PYHKIMOHAIBLHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax U sBJCHUAX

O3HakoMIIeHHE C TpUMepaMu (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH
B peabHBIX IIPOLIECCAX U3 CMEKHBIX JTUCLHUIIINH.
O3HakoMJIEHHE € JOKA3aTEIBHBIMU PACCYXACHUIMH HEKOTOPBIX
CBOMCTB JIMHEHHONM M KBaJIpaTU4YHOM (YHKUMH, NpOBEICHHE
UCCIICJIOBaHMUS  JIMHEWHOW, KyCOYHO-JIMHEWHOH,  ApoOHO-
JUHEWHOW W  KBaJApaTUYHOM (YHKIUHM, IOCTPOEHUE HX
rpa¢pukoB. IlocTpoeHne u 4YreHue TpapuKOB (QYHKIIHIA.
UccnenoBanue gynkuuu. CocraBieHne BUIOB (QYHKIUN IO
JAHHOMY YCIJIOBMIO, PEILIEHUE 3a/1a4 Ha DKCTPEMYM.
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Brimonnenue npeobpasoBanuii rpaduka GyHKIHH

OOpaTHble pyHKINH

Nzyuenne nonstusi oOpaTHO#l (yHKUIWHU, ONpEAeTICHUE BUAA H
noctpoeHue rpaduka o0paTHOM (yHKIMH, HAXOXKACHUE €e
obOmactu ompeneneHuss ¥ oOnactu 3HaueHWid. IIpumenenue
CBOMCTB (DYHKLHMU IPU HCCIIEIOBAaHUM YpaBHEHUN M pelIeHUU
3aJa4 Ha dKCTPEMYM.

O3HaKOMJIEHHE C IOHATUEM CJIOKHOM PyHKIIUU

CreneHHble, NOKa3aTe/bHbIE,
JorapupmMuyeckue u
TPUrOHOMeTpHYecKHe PyHKIMH.
OOpaTHbIe TPUTOHOMETPUYECKHUE
byHkuun

Brrancnenue 3HaueHui GyHKINUN 110 3HAYEHUIO apryMEHTa.
Onpenenenrve MOJOXKEHUS TOYKM Ha rpaduke 1o ee
KOOpJMHAaTaM U Hao0OpOT.

Wcnonb3oBanue cBOWCTB (YHKUMN A CpaBHEHHS 3HAUEHUU
CTEeNeHe! U Jorapu@mos.

[TocTtpoenne TpaduKOB CTENEHHBIX H  JOTapUPMUUYECKUX
GyHKIMH.

Pemenue nokasaTenbHbIX U JIOTapu(PMUYECKUX YPAaBHEHUN U
HEPABEHCTB 110 U3BECTHHIM aJITOPUTMAaM.

O3HakoMJIeHHE C MOHSATHEM HENPEpPBHIBHON MEPUOIUYECKOMN
byHKIMHM, (GOPMYIUPOBAHHE CBOWCTB CHHYyca M KOCHHYCAa,
MOCTPOEHNE X TPa(UKOB.

O3HakoMJIeHHE C TIOHATHEM TapMOHUYECKHX KojeOaHud u
npUMepaMu TapMOHMYECKHUX KoJIeOaHMIl 1  OmMCcaHus
IPOLIECCOB B (PU3UKE U APYrUX 007aCTIX 3HAHUS.
O3HakoOMJIEHWE C TIOHATHEM pPa3pbIBHOM IEPUOANYECKON
byHKIIMN, HOPMYTUPOBAHUE CBOMCTB TaHTCHCAa W KOTAHTEHCA,
MOCTPOCHUE X TPadUKOB.

[Ipumenenne CBOWCTB (YHKIMN 11 CpPAaBHEHHS 3HAYCHUI
TPUTOHOMETPHUYECKUX GyHKIUH, peleHus
TPUTOHOMETPUUYECKUX YPABHEHUH.

[Toctpoenne TpadukoB OOpAaTHBIX  TPUTOHOMETPHUUECKHUX
(GyHKIMI 1 onpeeeHre 1o rpapuKaM UX CBOMCTB.
Brimonnenue npeobpazoBanus rpagukos

HAYAJIA

MATEMATHYECKOI'O AHAJIN3A

IlociaenoBaTeILHOCTH

O3HakoMJIeHHE C MOHATHEM YHCIOBOW MOCIEN0BATEIbHOCTH,
crocobamu ee 3aJaHusl, BIYUCICHUSIMU €€ YJICHOB.
O3HakoMJIEHHE C TIOHITHEM Ipejiesa MOCIeI0BaTeIbHOCTH.
O3HakoMJIeHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO PsiJia HA IPUMEpPE BBIYUCICHUS CYMMbI OECKOHEYHO
yOBIBAIOIIEH reOMEeTPUUYECKON MPOTPECCUH.

Pemenue 3amau Ha nmpuMeHeHne GOpPMYIIbl CyMMBI OECKOHEYHO
yOBIBaIOIIEH reOMETPUYECKOM MPOrpeccuu

IlIpousBoaHAasi U ee IPUMEHEHNE

O3HakoMIJIEHHE C TOHSATHUEM ITPOU3BOAHOM.

N3yuenne wu  QopMynupoBaHHE €€ MEXaHHYeCKOro H
TreOMETPUYECKOr0 CMBICIIA, U3yYEHHE AJTOPUTMA BBIYMCICHUS
IPOM3BOIHON Ha NMpHUMEpE BBIYMCIEHUS MTHOBEHHOW CKOPOCTH
U YrioBoro ko3 duimenrta kacareabHOM.

CocraBneHue ypaBHEHUs KacaTelabHOH B 0011eM BUJIE.
YcBoenue IIPaBUII muddepeHnrpoBanus, TaOIUIIBI
IPOM3BOJIHBIX JJIEMEHTAPHBIX (YHKIUH, MpUMEHEHHe Ui
middepeHpoBanns  (QYHKIMHA, COCTAaBIEHHUS YypaBHEHHS
KacaTeJIbHOMU.

W3yuenune teopeM O CBA3M CBOMCTB (PYHKLIMU U MPOU3BOIHOM,
(bopmMynupoBKa HX.
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[IpoBeneHue ¢ MOMOILIBKO MTPOU3BOJHOW  HCCIIEIOBAHUS
byHKIMY, 3a1aHHON (HOPMYIIOi. YCTaHOBJIEHUE CBSI3U CBOMCTB
(YHKIIUHM ¥ IPOU3BOIHOM 1O MX rpadukam.

[IpuMeHeHne NpoU3BOHON ISl pELICHUS 3a1a9 HAa HAX0KICHUE
HanOOJIBIIET0, HAMMEHBIIETO 3HAYCHUsI U Ha HAXOXKICHUE

IKCTpEeMyMa

IlepBooOpa3nas u uHTErpas

O3HakoMJIEHHE C IOHSITHEM MHTErpajia u IepBoOOpa3HOM.
N3yuenue npaBuia BbIYMCIECHUS IEPBOOOPA3ZHON U TEOPEMBI
Herorona-JleiiOnuna.

Pemenne 3amau Ha CBsI3b TEPBOOOpA3HOW M €€ MPOU3BOJIHOM,
BBIUHCIICHUE IEPBOOOPA3HOM AJIs JaHHON (PYHKLHH.

Pemenune 3amauy Ha nmpuUMeHEHWE MHTErpasia JUisl BBIUMCICHUS
(bU3NYEeCKUX BEIMYMH U TUIOMIAEeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMBI
YPaBHeHUil
HepaBeHcTBa M cUCTEMBbI
HEPaABCHCTB C ABYMS
NEePEMECHHBIMU

O3HakoMJieHHME C TMPOCTEHIIMMU CBEJIEHUSIMH O KOPHSX
anreOpanvyeckux  ypaBHEHUHM, TOHATUSMHU  HCCIEOBAaHUS
YpPaBHEHUH U CUCTEM YPABHEHHIA.

N3yuenne TeopuM pPaBHOCWUIIBHOCTH YPAaBHEHUH U €€
npuMeHeHus. [loBTopeHue 3amMcu pemieHusl CTaHIapTHBIX
ypaBHEHUH, TMpHEMOB MpeoOpa3oBaHUs ypaBHEHUH  Jyid
CBEJICHMSI K CTaH/IapPTHOMY YPaBHEHHUIO.

Pemenune panuoHanbHbIX, UPPALMOHAIBHBIX, TOKAa3aTEeNbHbBIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U CUCTEM.

Hcnons3oBanne CBOMCTB M TpaduKOB (HYHKIUN ISl pEIICHUS
ypaBHeHuH. [I0BTOpeHNE OCHOBHBIX IPHUEMOB PEIIEHUS CUCTEM.
Pemienne ypaBHEHHMII C€ NOpPUMEHEHHMEM BCEX IMPUEMOB
(pa3nokeHuss Ha MHO>KMTEJH, BBEACHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpapuecKoro MeTo1a).

Pemienne cucteM ypaBHEHHMI C TPUMEHEHUEM Pa3TUYHBIX
croco6oB. O3HakoMJIeHHE C OOUIMMH BOIPOCAMHU peEIICHUS
HEPAaBEHCTB M HCIIOJIb30BAHHUE CBOMCTB U rpapuKoB (yHKIUI
IIPU PELICHUH HEPABEHCTB.

Pemienne HepaBEeHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHUEM
Pa3IUYHBIX CIIOCOOOB.

[IpumeHeHHe MaTeMaTHYECKUX METOJOB  JUISl  PELICHUS
COJIepKaTeNbHBIX 3a/lad U3 PA3IUYHBIX OONacTell HayKu U
npakTuku. HHTepnperupoBaHue pe3yabTaToB € y4e€TOM
peabHbIX OTPaHUYCHUI

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEU U CTATUCTUKHA

OcHOBHBbIC MOHATHSA
KOMOUHATOPHUKH

W3yuenne mnpaBuia KOMOMHATOPUKM M IHpPUMEHEHHE MpU
peleHM KOMOMHATOPHBIX 3a/1a4.

Pemienne KOMOMHATOPHBIX 3ajJad METOJOM Iepedbopa M 0
IPaBUITY YMHOXKEHHUSL.

O3HakoMJIEHHE C MOHATUSAMU KOMOMHATOPUKHU: Pa3MELICHUSIMH,
COUYETAHUSMH, MEepecTaHOBKaMU M  (opMylTamMH Uil HX
BBIUMCIICHUSL.

OObsicHeHHe U TNpUMEHeHHe GOpMyNn Ul  BBIYUCICHHS
pa3MelIeHU, IEpeCTaHOBOK U COYETAHNI IIPU PELLIEHUU 3a1a4.
O3znakomienuec OuHOMOM  HpIOTOHA U TPEeyroJbHUKOM
[Tackans. PemeHne npakTH4ecKuX 3a/1a4 ¢ MCIOJIb30BAHUEM
NOHATHUH U MpaBUJI KOMOWHATOPUKU
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DJIeMeHThI TeoOpuu
BEPOATHOCTEM

N3yueHne Ki1accuyeckoro ONpezesIeHus] BEPOSTHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccmoTtpenne npumepoB BBIYUCIICHNS BEPOATHOCTEN. Pemenue
3aJa4 Ha BBIYMCIICHUE BEPOATHOCTEH COOBITHI

IIpencraBiieHne JaHHBIX
(Tabdauubl, IMATPAMMBI,

rpaguku)

O3HaKOMJICHHUE C MNpeaACTaBJICHUEM YUCJIOBBIX JAHHBIX U UX
XapPaKTCPUCTUKAMMU. Pemenne MPAKTUYCCKUX 3aga4 Ha
06pa60TKy YHUCIOBBIX JAaHHBIX, BBIYUCIICHUC UX XaPAKTCPUCTHUK

I'EOMETPUSA

IIpsimble ¥ IIOCKOCTH
B IIPOCTPAHCTBE

@opMynHpoOBKa M TPHUBEACHHE JOKA3aTEIbCTB IPU3HAKOB
B3aUMHOTO  pACIOJIOKEHUS  MPSIMBIX W IJIOCKOCTEH.
Pacnio3naBanne Ha uepTekax MU MOJENSIX PaA3IMYHBIX CITy4aeB
B3aUMHOTO  pAaCIOJIOKEHUS  MPSAMBIX M IJIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYKJICHUM.

@opMyJIUpOBAaHUE  OMNPEICIEHUN, TMPU3HAKOB MW  CBOWCTB
napaieIbHbIX U MEPIICHIUKYISPHBIX INIOCKOCTEH, TBYTpaHHBIX
Y JIMHEWHBIX YTJIOB.

BrimonHeHne moCcTpoeHUsT YIIIOB MEXKIY MPSMBIMU, TIPSIMOM U
IJIOCKOCTBIO, MEXIYy TIUIOCKOCTSMH TIO  OINUCAaHHUIO, |
pacro3HaBaHuE WX Ha MOJIEIISIX.

[IpuMeHeHre TPU3HAKOB U CBOMCTB PACIOJIOKEHUS MPSIMBIX U
IUIOCKOCTEN MIPU PENICHUH 3a]a4.

N3ob6paxenne Ha pUCYHKAX W KOHCTPYHPOBAHUE Ha MOJIEISIX
MEPNEHIUKYIISIPOB ¥ HAKJIOHHBIX K TIJIOCKOCTH, TIPSIMBIX,
napauleibHbIX  IJIOCKOCTEH, YIVIOB MEXIy MpsAMOM U
IUIOCKOCTBIO U 000CHOBAaHHE MOCTPOCHHUS.

Pemrenne 3amad Ha BBIYMCIEHHE T'€OMETPUYECKHUX BEJINYUH.
OnunceiBaHME pacCTOSIHUS OT TOYKH JI0 INIOCKOCTH, OT MPSMOU 110
IJIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXKIY CKpPEIIUBAIOIIUMUCS
IPSIMBIMU, MEXAY IPOU3BOJBHBIMU (UTYpaMU B MIPOCTPAHCTBE.
@opMynHpoOBaHHE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTOSHUSIX (TEOpeM CyLIECTBOBAHMS, CBOMCTBA).
N300paxenne Ha 4yeprexax U MOJCNIAX PACCTOSIHUS U
000CHOBaHME CBOUX CyxJaeHuH. OrnpenereHre U BbIYUCICHUE
paccrosHuii B npoctpancte. [Ipumenenue Gopmyn u teopem
IJIAHUMETPUU 7Sl PELICHUS 3a/1a4.

O3HakoMJIEHUE C MOHATHEM NapaJJIEIbHOTO MPOEKTUPOBAHUS U
ero cpoiictBamMu. QPOpMYIMPOBAHHE TEOPEMBbI O ILUIOIIAIN
OPTOrOHAJILHOM IIPOEKIIMU MHOTOYT0JIbHUKA.

[Ipumenenne Teopun [Uisi OOOCHOBaHMSI TOCTPOCHUH U
BBIYHCIICHUA. APTyMEHTHPOBAaHUE CBOUX CYXJIECHUI O B3AUMHOM
PacIOJIOKEHUH MPOCTPAHCTBEHHBIX QUTYD

MHoOrorpaHHuKH

Onucanue u XapaKTepUCTHUKA pa3IMYHBIX BUJIOB
MHOT'OI'DAHHUKOB, IIEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.
N306pakxeHne MHOTOIpaHHUKOB U BBINIOJHEHHE TOCTPOEHUS Ha
U300pKEHUSIX U MOJIEISIX MHOTOTPAHHUKOB.

Bpluncnenue  IMHEHHBIX — JJIEMEHTOB W yIIOB B
IPOCTPAHCTBEHHBIX KOHPUTypalUsaX, apryMeHTUPOBAaHUE CBOMX
CYXKJEHUM.

XapakTepucTuka M HM300paXeHHE  CEYeHHUs, pa3BepTKU
MHOT'OI'PDAHHUKOB, BBIYHMCIIEHHE IJIOIAAEH TTOBEPXHOCTEN.
[TocTpoenue npocredmmx ceuyeHui Kyda, IpU3Mbl, TUPAMUIbI.
[Tpumenenne GakToB U CBEACHUN U3 IUIAHUMETPHH.
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O3HakoMJieHHE C BHJAMU CHMMETPUM B TMPOCTPAHCTRBE,
dbopMynTupOBaHHE OMPEICICHUNA U CBOWCTB. XapaKTEPUCTHKA
CHUMMETPUU TE€Jl BpPALCHHS U MHOTOTpaHHHUKOB. [IpumeHeHue
CBOMCTB CHMMETPMM IIpU peuieHud 3anad. lMcnosb3oBanue
PUOOPETEHHBIX 3HAHUU JI UCCIICIOBAHUS U MOJCIHPOBAHUS
HECJIOXKHBIX 3a7a4. M300pakeHrne OCHOBHBIX MHOTOTPAaHHUKOB U
BBITOJIHEHHE PUCYHKOB 10 YCJIOBHSIM 3aJa4

Tesia 1 moBepxHOCTH
BpallleHHsA

O3HakoMJIeHHE ¢ BUJAMU TeJ BpalleHus, popMyIHMpOBaHUE UX
OIIPENIEIICHUI U CBOMCTB.

@opMyIMpPOBaHUE TEOPEM O CEUEHUHU IIapa IUIOCKOCTbIO U
IUIOCKOCTH, KacaTeJIbHOM K chepe.

XapakTepucTuka U U300pakeHue Tell BpallleHus], UX pa3BepTKH,
CEUEHUS.

Pemenune 3amau Ha MOCTPOEHHE CEUEHMM, BBIYMCIIEHUE JUIMH,
paccTtosiHui, yrioB, mionianed. IIpoBeneHne aoka3aTeabHBIX
PacCyXJICHUM NPH PELICHUU 3a1a4.

[IpuMeHeHne CBOMCTB CUMMETPHUH IIPU PEIICHUH 33]1a4 Ha Tesa
BpaleHus, KOMOWHAIIUIO TEJL.

N300pakeHne OCHOBHBIX KPYIJIBIX TEJl U BBIMOJIHEHNE PUCYHKA
110 YCJIOBHIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HaKOMJICHHE C TOHATUSIMU IUIOIAAU U 00beMa, aKCUOMaMU
U CBOMCTBaMH.

Pemenue 3amay Ha BbIYMCIEHHE IUIOLIAEN IUIOCKUX (UTYp C
MPUMEHEHUEM COOTBETCTBYOIHMX GopMyal © (pakToB U3
IJIAHUMETPUH.

H3ydeHue TeopeM O BBIYUCIEHUU 00bEMOB MPOCTPAHCTBEHHBIX
TeJN, pelIeHHe 3ajJad Ha MpUMEHEeHHE (POPMYN BBIYUCICHUSA
00BEMOB.

N3ydenue GopmMyn st BBIYUCICHUS TIIOMIANCH TTOBEPXHOCTEN
MHOTOIPaHHUKOB U TEJ BPAILLICHHUSL.

O3HaKkoOMJIEHHE C METOJIOM BBIYHUCIIEHHUS ILIOMIAIA TOBEPXHOCTH
ctepsl.

Pemienne 3amad Ha BBIUKCICHUE [UIOIIAJEH MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJl

KoopauHatbl U BEeKTOPbI

O3HakoMmileHHE C NOHATUEM BekTopa. M3ydeHue nexkapToBoi
CHCTEMBbI KOOPJMHAT B IPOCTPAHCTBE, TIOCTPOEHHE 110 33/1aHHBIM
KOOp/AMHATaM TOYEK U IUIOCKOCTEH, HaxOXkJeHHE KOOpIUHAT
TOYEK.

HaxoxxneHue ypaBHEHMH OKpPYXHOCTH, C¢epbl, IJIOCKOCTH.
Bbruncnenue paccTossHUN MEXy TOUKAMU.

N3yuenune CBONCTB BEKTOPHBIX BEJIMYWH, MPABUJI Pa3jIOKECHUs
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, NMPaBUJI HAXOXKIACHUS
KOOp/MHAT BEKTOpa B MPOCTPAHCTBE, MpaBUI JEHCTBUHA C
BEKTOPaMH, 33JJaHHBIMU KOOPJIMHATAMU.

[IpumeHenne TeopuM IHpU pPELIEHUM 3aJad4 Ha JEHCTBUSA C
BEKTOPaMH.

N3ydyeHne CKalsIpHOTO INPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHHUs NpsAMOM M miIockocTu. IIpuMmeHeHue Teopuu npu
pEelIeHNH 3aJa4y Ha JEHUCTBUSA C BEKTOPAMH, KOOPAMHATHBIN
METO/I, IPUMEHEHHE

BEKTOPOB JJIs1 BEIUNCIIEHHSI BETUYHH YIJIOB U PACCTOSHUI.
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B3aMHOM  pAaCIOJIO)KEHUM IMpPSAMBIX U IIOCKOCTEH
MCII0JIb30BAHUEM
BEKTOPOB

O3HakOMJIEHHE C JIOKA3aTEIbCTBAMH TEOPEM CTEPEOMETPHH O

C

4. YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHHEYEHHUE IMTPOT'PAMMBI

OcBoenue mnporpamMmbl ydyeOHOW naucuuIUIMHBL «Maremaruka: airedbpa U Havaia
MaTeMaTHYECKOr0 aHallu3a; TEeOMETpUs» NpeanoJiaraeT Hajluyhue B NpoQeccrOHANIbHON
00pa3oBaTeNIbHON OpraHu3aluy, pealu3yrolei 00pa3oBaTeNIbHYIO IPOrpaMMy CPETHETO OOIIEro
obpazoBanusi B mpeaenax ocBoerust OIIOII CIIO na 6a3e ocHOBHOrO 001Iero oOpazoBaHwUs,
y4eOHOro KabMHETa, B KOTOPOM MMEETCSI BO3MOKHOCTh 00€CTIeUnTh 00YJaroIIMMCsi CBOOOIHBII
noctyn B VIHTepHET BO BpeMsi yueOHOTO 3aHATHUS U IEPUO]] BHEYU€OHO 1eATeNbHOCTH.

[lomemenne  kabuHeTa  JIOJDKHO — YJIOBJIETBOPATH  TpeboBaHusM  CaHUTapHO-
snuAeMuooruueckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAaIIEHO
TUMOBBIM ~ 00OpYyJOBaHMEM, YKa3aHHbBIM B HACTOSILIUX TpeOOBAHMUSX, B TOM UHUCIE
CHelHaTM3UpOBAaHHON y4yeOHOW MeOenbl0 M CpelcTBaMU OOy4eHHs, JOCTAaTOUYHBIMH JUIS
BBITIOJIHEHUS TPEOOBaHM K YPOBHIO MTOJATOTOBKH 00Yy4atOIIUXCSl.

B kabunere mMOMKHO OBITH MYJbTHUMEIUWHOE OOOPYIOBaHUE, MOCPEACTBOM KOTOPOTO
Y4acTHUKHM 00pa30BaTeIbHOTO MpoIecca MOTYT NMPOCMATPUBATh BU3yalbHYIO MH(MOPMALHMIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3EHTAINU, BUIEOMaTeprabl, HHbIE JOKYMEHTHI.

B coctaB y4eOHO-METOAMYECKOTO W  MaTepHalIbHO-TEXHHUYECKOro olecredeHus
MpOrpaMMbl yueOHOM TuCIUIUIUHBL «MaTemaTika: anredpa 1 Hayajla MaTeMaTHYeCKOTo aHajIn3a;
TeOMETPHUS» BXOJIT:

* MHOTO(YHKITMOHATLHBIM KOMIUIEKC MTpernogaBaTes;

* HarJIsiTHBIC TTOCOOMS (KOMIUIEKTHI YU€OHBIX TaOJIHIL, TUTAKaTOB, IIOPTPETOB BHIIAIO-

IIUXCS YUEHBIX-MaTEMaTHKOB U JIp.);

* UH(POPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUIEKT TEXHUYECKOM IOKyMEHTAIlMH, B TOM YHCJIe IaclopTa Ha CpecTBa 00y4e-

HUS, THCTPYKIIMH 110 UX UCIOJIb30BAHUIO U TEXHUKE OE30TaCHOCTH;

* OMONMMOTEUHBIN (OH]I.

B 6ubnumoteunsrit poHA BXOIAT YUCOHUKH, YueOHO-MeToAnYeckre KOMIUIEKTHI (YMK),
ofOecrieunBarOIie OCBOCHHME Y4YeOHOM muciuIuiMHbl «Martemaruka: anreOpa W Haudana
MaTeMaTHYeCKOr0 aHallh3a; TEOMETPHs», PEKOMEHJOBAHHbIE WM JOMYIICHHbIE JUIf
UCIIOJIb30BaHUs B TNPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alUsAX, PEaTU3YIOIINX
o0Opa3oBaTeNbHYI0 MPOrpaMMy cpelnHero oodiiero obpazoBanus B mpenenax ocBoeHust OITOIL
CIIO nHa 6a3e 0CHOBHOTO 00I1IeTO 00pa3oBaHUsI.

bubnuoreuynsiit GoHA MOXKET OBITh JOMOJHEH OSHIUKIONEAUSIMH, CIPAaBOYHHKAMHU,
Hay4YHOU, HAYYHO-IIOIYJIIPHOM MU JPYro JUTEpAaTypou MO MaremaTuke. B mpouecce ocBOeHUs
IIporpamMMbl yueOHOH TUCIMITIMHBI «MaTeMaTuka: anredpa 1 Hayajaa MaTeMaTHYeCKOTO aHAJIN3a;
TeOMETPUS» CTYACHTHl JOJDKHBI MOJYYUTh BO3MOXKHOCTH JIOCTYINA K AJIEKTPOHHBIM Y4€OHBIM
MaTepualaM [0 MaTeMaTHKe, HMEIOIIMMCS B CBOOOJHOM JlocTynie B ceTd VHTepHer
(27eKTPOHHBIM KHMI'aM, IPaKTUKyMaM, TecTaM, Matepuaiam EI'D u np.).

PEKOMEHAYEMAS JIUTEPATYPA
OcHoBHAaA:

1. Xamunynnun, P. SI. Maremaruka : 06a3oBblif Kypc : yueOHuk : [16+] / P. S. Xamuaymius,
b. III. T'ynusn. — 5-e u3n., nepepad. u gomn. — Mocksa : YauBepcuteT Cuneprus, 2019. — 720 c. —

(YuauBepcureTckas cepus). — Pexxum JocTyna: no MO/IMHCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=571501 — bubmuorp. B kH. — ISBN 978-5-

4257-0386-6. — TekcT : AIeKTPOHHBIH.
JlomosHuTENBHAS:


https://biblioclub.ru/index.php?page=book&id=571501
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1. YysenkoB, A. ®. Martemaruka : yde6HOe mocodue : [16+] / A. ®@. Uysenkos, JI. B. Caxaposa,
M. b. CtprokoB ; PocroBckuii rocynapcTBeHHbl 3koHoMudeckuil yHuepcurer (PUHX). —
PocroB-na-Jlony : M3natenscko-nosmrpaduueckuii kommiekc PIDY (PUHX), 2019. — Yacts 1.
Jluneiinass ~ amrebpa. - 62 ¢,  —  Pexum  jgocryma: 1O TOJIHCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=567634 — bubmuorp. B ku. — ISBN 978-5-
7972-2592-8. - ISBN 978-5-7972-2593-5. — TekcT : 2IeKTpOHHBIN.

IIporpammuoe odecnieuenne u UuTepHeT-pecypceni:

1.  https://resh.edu.ru/ - Caiit «Poccuiickasi 3JIeKTpOHHAsI IIKOJay. VHTepaKTUBHBIC
ypoku «Poccuiickoi 37€KTPOHHOM HIKOJIBI» CTPOSTCS HAa OCHOBE CIIELUANIbHO pa3paOOTaHHBIX
aBTOPCKHUX IIPOrpaMM, YCHEIIHO IPOLIEAIINX HE3ABUCUMYIO SKCIIEPTU3Y. DTU YPOKHU MOJIHOCTHIO
COOTBETCTBYIOT (pe/iepalibHbIM TOCYIapCTBEHHBIM 0OpazoBaTenbHbIM cTanaaptam (PI'OC) u



https://biblioclub.ru/index.php?page=book&id=567634
https://resh.edu.ru/
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MIPUMEPHON OCHOBHOUM 00pa3oBaTeNnpHON Mporpamme oOmiero oOpa3oBaHHS. YTMPaKHEHHS U
MIPOBEPOYHBIC 3aJaHHsl B YPOKax JaHbl MO THUIY SK3aMEHAIIMOHHBIX TECTOB U MOTYT OBITH
WCTIOJIb30BAHBI JUIs IOATOTOBKH K TOCY/IapCTBEHHOM NTOroBoi arrectanmu B opme OI'D u EI'D.
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