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PaGouas nporpamma yueOHo# qucuumiauHbl «MaTemaTnkay pa3padoTaHa Ha OCHOBE
TpeboBanuit dexepanbHOrO0 TOCYAAPCTBEHHOIO0 OOPa30BaTENILHOTO CTaHJApTa CPETHEro
obmiero oOpa3zoBanusi (pea. ot 11.12.2020r.) u @PexnepalbHOrO TOCYJAPCTBEHHOIO
0o0pa3oBaTeNPHOIO  CTaHJApTa CpelHero  MnpodeccHoHanbHOro  00pa3oBaHUSA MO
cnenuanbHoctu 44.02.01 JlomkonsHoe oOpa3oBaHue ¢ ydetoM I[lucbma MunHoOpHayku
Poccun «O HampaBineHHM J0paOOTaHHBIX PEKOMEHJAIUIl M0 OpraHM3alUu TOJTy4eHHs
cpeaHero oOmiero oOpa3oBaHHMS B Tpeieiax OCBOCHHS 0O0pa3oBaTENbHBIX MPOrpamMM
cpenHero mpodecCHOHaIbHOTrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 00IIero oOpazoBaHUs C
yueToM TpeOoBaHM (enepaabHBIX TOCYAapCTBEHHBIX O00pa30BATEIbHBIX CTAHAAPTOB H
noigyyaemMoil  mpodeccuum  MIAM  CHENMAJIBHOCTH  CpPEeJHEro  NnpodhecCHOHAIbHOTO
obOpazoBanus» B penaknuu 2017 roga, Konnenmuu npenomaBanusi 001eo0pa3oBaTeIbHBIX
JUCHUIUIMH € y4eToM Npo¢ecCHOHATIBHONH HAMpaBIEHHOCTH IMPOTPaMM  CPEIHETrO
npodecCuoHAIBHOTO 00pa30BaHMs, peaTu3yeMbIX Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHUs
(pactiopspkerre  Munnpocsemienuss Poccur ot 30.04.2021 NeP-98) wu  mpumepHoii
MporpaMMbl  00111€00pa3oBaTeNbHON y4yeOHON AuCUMIUIMHBI «Marematuka: anreOpa u
Hayaja MaTeMaTHYeCKOro aHaIN3a; TeOMETPUSI»N IS MPOo(pEeCCHOHATIBHBIX 00pa30BaTEeIbHBIX
opraHu3anvii, pekoMeHAoBaHHON  dDenepallbHbIM  TOCYJAPCTBEHHBIM  ABTOHOMHBIM
yupexaenuem» denepanbHblii HHCTUTYT Pa3BUTHS 00pa30BaHUS»
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HOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma o611eo0pa3zoBaTeNbHON yueOHOM TUCHUIUIMHBI «MaTtemMaTuka
npenHa3HaueHa A uzydeHus marematuku B I'TIOY «BopkyTuHckuii nenarormueckuit
KOJUIEIDK», Peau3yIoIIM 00pa30BaTeIbHyI0 IPOrpaMMy CpeaHero oomero oopa3oBaHus B
npejenax OCBOCHHMsS NPOrpaMMbI MOJATOTOBKH crienuanuctoB cpenHero 3seHa (ITTICC3)
CIIO no cnenunanprocTh 44.02.01 JlomkonsHOE 0Opa3zoBaHrue Ha 0a3e OCHOBHOI'O OOIIETO
o0pa3zoBaHus (T'yMaHUTAPHBIA MTPOQUIIB).

Pabouas nmporpamma pazpaborana Ha ocHOoBe TpeboBanuit ®I'OC cpemnero ooduero
o0Opa3oBaHMs, MPEABIBISAEMBIX K CTPYKTYype, COJEPKAaHUI0O U pe3ylbTaTaM OCBOCHHS
y4eOHON JUCIUIUIMHBI «MaTteMaTuka.

Copepxanue mporpaMMmel «MaTemMaTukay HalpaBlIeHO HA JOCTHKCHHUE CIICTYFOIIHX

neJse:

— obecnedeHue cHOPMUPOBAHHOCTH MPEJCTABICHUNA O COLIMAIBHBIX, KYJIbTYPHBIX H
UCTOpUYECKHUX (DaKTOpax CTAHOBICHHS MAaTEMATUKH;

— obecniedeHne  COPMUPOBAHHOCTH  JIOTUYECKOTO,  ANTOPHUTMHYECKOTO |
MaTEeMaTHYeCKOTO MBILIUICHHUS;

— o0ecnedenue cHOPMUPOBAHHOCTH YMEHUN MPUMEHSATH IOJYYCHHBIE 3HAHUS TPU
pEIICHNY PA3IMYHBIX 33/1a4;

— obecnedyeHne c(HOPMHPOBAHHOCTH TPEACTABICHUH O MaTEeMAaTHKE KaK dYacTH
0O0IIIeueIOBEYECKON KYNbTYphl, YHHUBEPCAIBHOM $I3bIKE HAYKH, IO3BOJISIFOIIEM
OIHMCHIBAThH M M3y4aTh PEATbHBIC MPOIICCCHI U SIBIICHUS.

Pabouas  npoepamma  yuebnou  Oucyunaumer  OV/.04  Mamemamuka
npedycmampusaem peaiuzayuio 0CHo8HbIX Hanpaesnenuti Paboueii npoepammuvl 6ocnumanus
cmyoenmog ITIOY «BIIK» no cneyuanonocmu 44.02.01 Jlowxonvhoe ob6pazoganue
NnOCpeOCmeoM BKIIOUEHUS. 6 COo0epicanHue OUCYUNIUHBL U MemOOUKy NpenooaeaHusl
PA3HOOOPA3HLIX (POPM OpeaHu3ayUU OesTMeNbHOCIU CIMYOEHMO08, Memo008 U NPUEMO8
00yYeHUsl, HaNPAGIeHHbIX HA TUYHOCIMHOe pa3eumue, COYUAIU3ayuIo U npo@eccuoHaiIbHoe
cmanogenue 00y4aruuxcs.

B paGouyro mporpammy BKIIIOUEHO COJIEpKaHKe, HAIIpaBlIeHHOE Ha ()OPMHUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIUN, HEOOX0AUMBIX s kauecTBeHHoro ocoeHusi IIIICC3 CIIO mo
cnenmanbHocT  44.02.01 JlomkonpHOE oOpa3oBaHue Ha ©0a3e OCHOBHOTO OOIIETO
00pa30BaHMs ¢ MOJYYECHUEM CPEIHET0 00IIEero 0Opa3oBaHus.

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHHAITJINHBI
«MATEMATHUKA»

Marematuka sBisgercss pyHIaMeHTalIbHOI 00111e00pa3oBaTeNbHON JUCIMILIMHON CO
CIIO)KUBIIMMCSL YCTOMYMBBIM COJIEP)KaHHMEM MU OOLMMHM TpPeOOBaHUSMH K MOJTrOTOBKE
oOyuaroluxcs. OTO BBIpAXKAETCSd B COJEP)KaHUU OOYYEHHs, KOJMYECTBE YaCOB,
BBIJICIIEMBIX HAa M3y4YEHHME OTIENbHBIX TEM MpOrpaMMbl, IJIyOMHE HX OCBOEHHS
CTyfeHTamMH, OOBeME€ M XapakTepe MPAaKTHYECKUX 3aHSATHHA, BUIAaX BHEAYJAUTOPHOU
CaMOCTOSITENTbHON PabOTHI CTYACHTOB.

OOme meny W3y4eHHsS MAaTEeMAaTUKH TPAAWIMOHHO pEATU3YIOTCS B YETBIPEX
HanpaBJICHUAX:

1) obGriee npecTaBiaeHre 00 HIEIX U METOIaX MATEMATHKH;

2) UHTEJICKTYaJbHOE PA3BHUTHE;

3) oBnajieHHE HEOOXOAUMBIMI KOHKPETHBIMU 3HAHUSIMUA M YMEHHSIMHU;
4) BocTIMTaTEIbHOE BO3JICHCTBHE.

W3ydyeHne MareMaTUKH JJIs TYMaHUTapHOro mnpoduis MNpogdecCHOHATbHOIO
00pa30BaHMs XapaKTEPHBIM SIBIISIETCS YCUIIEHHE OOIIEKYIbTYPHON COCTaBIIsIONIeN yueOHOM
JUCHUIUIMHBL C OpPHEHTalued Ha BU3YaJbHO-OOpa3HBIM M JIOTUYECKUI CTHIM yuyeOHOMH
paloThI.



Copepxanue y4yeOHON TUCHUILUIMHBI Pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMU
COJIep KaTeIbHBIMU JIMHUSAMHU 00Y4EHUSI MaTEMaTHKe:

— anreOpanueckas JMHHSA, BKIIOYAIOINAS CHUCTEMAaTH3aIMIO CBEACHUH O YHCIaX;
U3y4yeHHE HOBBIX W 0000IIEHHE paHee H3yYCHHBIX oIepauuii (BO3BEACHHE B
CTENeHb, W3BJIIEYCHHE KOPHS, JIOrapu(pMUpOBaHUE, CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC M OOpaTHBIE K HMM); M3Y4YE€HHE HOBBIX BHJIOB YHMCIIOBBIX BBIPDAKCHHNA H
dbopMyJ; COBEpIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB U  BBIYUCIUTEIHHON
KyJIbTYpBl, pacUIMpeHHe, COBEPUICHCTBOBAHHME alreOpanveckoro  ammapara,
cOpMHUPOBAHHOTO B OCHOBHOM INKOJE, M €ro IMpUMEHEHHE K PEUICHHIO
MaTeMaTUYECKUX 3ajay;

—  TeOpeTHKO-(YHKIMOHAJIbHAS JUHUS, BKIIOYAIONIAas CUCTEMAaTH3AIMIO M pacIIipeHue
CBEICHHUM O (PYHKIMSIX, COBEPLUICHCTBOBAHHE IpaUUeCKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMM HJE€IMH ¥ METOJaMH MAaTeMaTH4YeCKOTO aHajgu3a B o00beMe,
MO3BOJIAIONIEM HMCCIIE0BAaTh dJEMEHTapHble (QYHKIMM M pelaTh MOpocTeifine
reoMeTpuueckue, Gu3nuecKue u Apyrue NpUKIaaHbIe 3aauu;

— JIMHUSA YpaBHEHUW M HEPaBEHCTB, OCHOBAHHAs Ha IMOCTPOEHUU U HCCIEIOBAHUU
MaTeMaTHUYECKUX MOJeNeH, MepeceKaromascs ¢ anreOpanyeckoil U TEOpEeTHUKO-
(YHKIMOHAJIBHOW JMHUSAMHM M BKJIOYAlOLIash pPa3BUTHE U COBEPILIEHCTBOBaHHE
TEXHHUKHU aNredpandeckux npeoOpa3oBaHuil 11 pelIeHUs] ypaBHEHUH, HEPABEHCTB U
cucreM; (opMUpOBaHHE CIIOCOOHOCTH CTPOUTh W HCCIENOBAaTh MPOCTEUIIHE
MaTeMaTHUYeCKUe MOJENU MPH PElIeHUH NMPUKIAIHBIX 3a7a4, 3a/1a4 U3 CMEXHBIX U
CHEIMaJIbHBIX JUCLMILINH;

— TeoMmeTpuYeckas  JIMHMS,  BKIIOYaroUlas  HarjsgHble  IMPEACTaBIEHUS O
MIPOCTPAHCTBEHHBIX (QUTypax W U3y4YEHHE MX CBOWCTB, (OPMHUpPOBAHUE U PA3BUTHE
NPOCTPAHCTBEHHOTO  BOOOpaKEHHsI, pPa3BUTHE  CIOCOOOB  T'€OMETPHUYECKUX
U3MEpEHMil, KOOPAUHATHOTO U BEKTOPHOI'O METOOB ISl PEIICHUSI MaTEMaTHUYECKHIX
U IPUKIIAJHBIX 3a7a4;

— CTOXacTU4yecKas JIMHHUS, OCHOBaHHAas HAa pa3BUTHUM KOMOWHATOPHBIX YMEHHUH,
IIPEJICTAaBICHUA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOILIETO
Mupa.

B TemarnyeckoM IUTaHUPOBAHMM TPOTPaAMMbl Y4E€OHBIM MaTepuan MpeJCTaBlIEeH B
dbopMe  dyepeayloUIerocss  pa3BepThIBAHMS ~ OCHOBHBIX  COJAEpXKATENbHBIX  JIMHUHN
(anrebpanueckoi, TEOPETUKO-(PYHKIMOHATIBHOM, ypaBHEHUH u HEPaBEHCTB,
reOMEeTPUYECKOM, CTOXaCTUYECKOM ).

Wzydyenune  oOmieoOpazoBarenbHOW  y4eOHOM — NUCHUIUIMHBI  «Marematukay
3aBepulaeTcs IMOJBEJCHHEM HUTOroB B (OpME D5K3aMEHa B paMKax IPOMEXYTOUHOMN
arrecrauuu cryneHtoB B npouecce ocoeHus IIIICC3 CIIO no cnenuansHoctn 44.02.01
JlomikosibHOE 00pa30BaHKE C MOYYECHUEM CPEIHETO 00IIero o0pa3oBaHusl.

B pazgene nporpammel «CopepikaHue y4eOHOW IUCHMIIIMHBD) KYpCHBOM BBIJENICH
MaTepuai, KOTOPbIi MpU U3y4YEHUU MaTeMaTUKH, KOHTPOJIIO HE MOJIEKHUT.

B ycnoBusix HeOnaronpusATHOW CaHUTAPHO-3MHUIEMHOJIOIMYECKOW CUTyalluu U (WJIH)
BBEJIEHHBIX OrpaHuMueHuil Ha mnocemeHne Komnemka mnporpaMMa peanusyercss C
UCTOJIb30BAHUEM JIUCTAHLMOHHBIX O0pA30BaTENbHBIX TEXHOJOTHMH U  3JIEKTPOHHOTO
obyuenus (manee — JIOT u 20).

IIpu peanusanuu nporpammel ¢ ucnonb3oBanuem JOT m D0 mnpenopasarens
o0ecnieunBaeT  JAOCTYyl K  HMHGOPMAlMOHHBIM  cUCTEMaM U UH(GOpPMalMOHHO-
TEJIEKOMMYHHUKALIMOHHBIM CETSM.

[Tepeuerr oOmEAOCTYHBIX (eAepabHBIX W HWHBIX 00pa30BaTENbHBIX OHJIANH-
pecypcoB Ui TUCTAHIMOHHOTO  OOYYeHHUS, pPEKOMEHJIOBaHHBIX MUHHCTEPCTBOM
npocBenieHus Poccuiickoit @enepanun 11 peanuzaruu nporpamm CI1O:

— Google Classroom https://classroom.google.com/ (co3aanue, pacpocTpaHeHuEe U
OIICHKA 3a/IaHui 0e30yMaKHBIM CIIOCOOOM);

— Googleforme https://www.google.ru/forms/about/  (onnaitH-uHCTpYMEHT IS
co3nanus (opM oOpaTHOM CBSI3U, OHIAWH-TECTUPOBAHUN 1 OTIPOCOB);



https://classroom.google.com/
https://www.google.ru/forms/about/

— Online Test Pad https://onlinetestpad.com (koHCTPYKTOP 00PA30BATENBHBIX
OHJIAMH-TECTOB);

— OOpa3oBaTenbHbIC pecypcbl Axkanemuu Bopaackumic Poccusi:
https://worldskillsacademy.ru/#/programs;
— @enepanbHbIU LEHTP 3JIEKTPOHHBIX o0pa3oBaTeIbHbIX

pecypcos http://fcior.edu.ru;

— Ilnomanaka O6pazoBatenbHoro meHtpa «Cupuyc» https://edu.sirius.online;

— Ilnardopma «{udposoit komnemx» https://e-learning.tspk-mo.ru/mck/;

— Ilopran JUCTAaHLIHOHHOTO 00y4YeHHS. NHTepakTuBHBIE
Kypcsl https://do2.rcokoit.ru;

— OopasoarenbHas miardopma «FOpaiit» https://urait.ru/news/1064;

— CIIO B OBC 3nanuym https://new.znanium.com/collections/basic;

— @enepanbHbIi UHCTUTYT pa3BUTHSA o0Opa3oBaHus
https:/firo.ranepa.ru/obrazovanie/fgos/184-obrazovatelniye-programmi-doshkolnogo-
obrazovaniya

— WHBIE MHTEpHET-pecypchl: DexepanbHbiii moptan «Poccuiickoe oOpazoBaHHE»,
CommanbHasg ceTb pabOTHUKOB oOpasoBanus «Hama cetb», Komu pecnyOiukaHcKuit
MHCTUTYT pa3BUTHUs 0OpazoBanus, cailT U3natenscrBa «lIpocBenienue», OOpa3oBaTeabHbIi
nopran HWudoypok, BupryanpHbiii MeToauyeckuii kaOWHET OTAeNa METOAMYECKOTO
COMPOBOXKACHUS JOMIKOIbHOTO oOpazoBanus MKY «Bopkyrunckuit Jom VYuurtens» ,
OTKpBITHI UHGOPMAITMOHHO-00PA30BATENbHBI MOPTA MPOPECCHOHATBHON MOAAEPKKHI
COLIMOJIMHIBUCTHYECKON anantauuu JomkonbHUKOB «IIOJIMCA/l», OOpa3zoBaTesbHbII
UHTEpHET pecypc «be3omacHblii MUp JETCTBa: MOPOKHBIE HUCTOpum», OOpazoBaTENbHBIN
uHTepHer pecypc «llpoexktopus s cambix ManeHbkHX», KypHan «CoBpeMeHHOE
JOLIKOJIbHOE oOpa3oBanue. Teopus u mpaktukay, JomkonabHoe oOpa3oBanue oT RIN.RU ,
l'azera «JlomkonpHOe oOpa3oBanue» M3marensctBo noma  «llepBoe  ceHTIOps»
http://dob.1september.ru,, Pactum paereii. HaBuratop s COBpPEMEHHBIX  POJIHUTENCH
https://pactumaereit.pp, COEPA co3Be3snue NOAMMUCHBIX W3JAHUH i JOMIKOJBLHOIO
obpasoBanus https://www.sfera-podpiska.ru/magazines/upravleniedou, M3natenbckuii gom
«Bocnuranue momrkonsHuKay https://dovosp.ru/j _dv u mpyrue.

B nepuon HeGmaronpusTHONH CaHUTAPHO-3IMUAEMHUOJIOTHYECKON CHUTyalluu M (WJIH)
BBEJICHHBIX OrpaHHuYeHuil Ha mnocemeHune Koiemka TeKylMid KOHTPOJIb 3HAHUM,
IIPOMEXYTOYHAs aTTECTALNS CTYIEHTOB NpoBoauTcs ¢ ncnosb3osanueM J1OT u D0.

MECTO YUYEBHOMH JJUCHUIIJIMHBI B YYEFHOM ILVIAHE

VYyeOnas  aucuumiaumHa  «MaTtematuka» — ABISETCS ~ y4eOHBIM  MPEIMETOM
o0s3aTenbHON npenMeTHON oOmactu «Matematuka u uHpopmarukay PI'OC cpenHero
oO1ero oopa3oBaHusl.

VYuyebHas qucuuiuiiHa «MaTteMaTHKay u3ydaercs B 00I1e00pa3oBaTEIbHOM IUKIIE
yueOHoro 1uaHa crenuanbHocTu 44.02.01 JlomkonbHOe 0OpazoBaHue Ha 6a3e OCHOBHOI'O
o011ero o0pazoBaHus € MOJIYYEHHUEM CPEIHETo 001Iero 0Opa3oBaHus.

Peanuzamus comepkanmst paboueit mporpamMmbel «MaTemaTHKa» pacCUMTaHO Ha
MaKCUMaJIbHYIO Harpy3Ky oOyuatomierocs - 234 wyaca, BKJItOYast TOM 4Hcie: 00s3aTelbHYIO
ayTUTOPHYIO y4eOHyI0 Harpy3ky oOydaromerocs - 156 wdaca, BHeayIuTOpHYIO
(camocrosTenbHYI0) paboTy 00ydaromerocst — /8 4acos.
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PE3YJbTATHI OCBOEHUSA YYEBHOM JUCIUILIUHBI

OcBoeHue cojepxaHus y4eOHOW JUCHUIUIMHBI — «MareMaTtuka»  obOecreynBacT
JTOCTIDKEHHUE CTYICHTAMU CICAYIOIIUX pe3yibmamos:.

JUYHOCHHBIX

c(OPMHUPOBAHHOCTh MPEJACTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIbLHOM  SI3BIKE
HAYKH, CpPEICTBE MOJCIUPOBAHUS SIBICHHH M IPOLECCOB, HACIX W METOAax
MaTeMaTHKH;

INOHUMAaHHUEC 3HAYUMOCTHU MATCMATUKU [JIsI HAYYHO-TCXHHYCCKOIO IIporpecca,
c(OPMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOLICUYeIIOBEUECKOM
KYyJIbTYpbl 4Y€pe3 3HAaKOMCTBO C MCTOPUEH pAa3BUTHs MAaTEMaTUKH, HBOJIIOLUEH
MaTeMaTHYECKUX UICH;

pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpaXKeHUS,
QITOPUTMUYECKON KYJIbTYphl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJIUMOM
Uit Oynymier mpoeCCHOHAITBHON ACSTEIbHOCTH, JIJIS TIPOIOJKEHUST 00pa30BaHUs U
camMo00pa3oBaHUs;

OBJIaAICHUC MATCMATUUYCCKMMU 3HAHHUAMHU W  YMCHUSIMHU, HGO6XOI[I/IMI)IMI/I B
TIOBCEIHEBHOM JKU3HU, JIJIsl OCBOCHUSI CME)KHBIX €CTECTBCHHO - HAYYHBIX JUCIUILTUH
U JUCIUIUIMH TPO(ECCHOHATBLHOrO0 IUKJIA, JUIS TOJIydeHUsS OOpa3oBaHHS B
o0acTsix, He TPEOYIOUIMX YriyOJIeHHOW MAaTeMaTHYECKOM MOITOTOBKH;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA
NPOTSDKEHUM  BCEH  JKM3HU; CO3HATEIILHOC OTHOIICHHE K  HENPEPHIBHOMY
00pa30oBaHWIO KaK YCIOBUIO YCHEIIHON MpodeccnoHAbHONH W OOMIECTBEHHON
NEeSITeIIbHOCTH,

TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKOH W OTBETCTBEHHOM
JCSITeIbHOCTH,

FOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYJHUYECTBY CO CBEpPCTHUKaMH B
o0pa3oBaTenbHO, 00IIIECTBEHHO MTOJIC3HOM, yue0OHO-HCCIeI0BATENIbCKOM,
MPOEKTHOM U IPYTUX BUIAX JACATEIbHOCTH;

OTHOUIICHHUEC K HpO(bCCCPIOHaJ'IBHOfI ACATCIIBHOCTH KaK BO3MOXHOCTHU Y4YacCTHA B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOINCHAIIMOHAIbHBIX
npo0Jem;

MemanpeoMentHbIX:
YMEHHME CaMOCTOSITENIbHO OINpPEAENATh LEIN JESITENbHOCTH M COCTaBJIAThH IIJIaHbI
JEATEIIBHOCTH; CAMOCTOSTENBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeSITEIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl A JOCTHIKEHUS
MOCTAaBJIEHHBIX LeJIel U pealn3aluy IMJIaHOB JIEATEIbHOCTH; BBIOUPATh YCHELIHbIE
CTpaTeruy B pa3IN4HbIX CUTYalUsX;
YMEHHME MPOAYKTHUBHO OOLIaThCS U B3aMMOJEHCTBOBATH B IPOLECCE COBMECTHOU
JEATEIIbHOCTH,  YYMTHIBaTh  IO3ULMUU  JPYTHX  YYaCTHUKOB  JEATENBHOCTH,
s dexTuBHO pazpemaTrs KOHOIUKTHI;
BJIaJICHE HaBBIKAMH I103HABATEIbHOM, y4eOHO-HCCIIENOBATENCKON U MPOEKTHOU
NeSITeIbHOCTH, HaBbIKAMM pa3pelieHus NpoOsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITENIbHOMY TOUCKY METOJIOB PELICHUS MPAKTHYECKUX 3a/1ad, PUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOATENbHON MH(OPMAIIMOHHO-TT03HABATEIBHOM
JEATEIBHOCTH, BKIIOYas YMEHHE OPHEHTHPOBATHCS B Pa3IMYHBIX HMCTOYHHKAX
uH(pOpMallK, KPUTUYECKH OILIEHMBAThb M HHTEPIPETHUPOBaTh HHGMOPMALHUIO,
MOJIy4aEMYI0 U3 PA3JINYHBIX UICTOYHHUKOB;
BJIa/ICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JJOTUYHO U TOYHO M3JIaraTh CBOKO
TOUKY 3pEHUS], UCII0JIb30BATh aJIeKBAaTHBIE S3bIKOBBIE CPE/ICTBA;
BJIa/ICHUE HAaBbIKaMHU TO3HABAaTEJIbHON pe(dIeKcuu Kak OCO3HAHMs COBEPIIAaEMBbIX



JIEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB M OCHOBAHMM, T'PaHUIL
CBOCTO 3HAaHMA W HC3HAHHA, HOBBIX IO3HABATCIBHLIX 3aa4 U CPCACTB IS HUX
JOCTHKECHHUS;

—  IIeNIeyCTPEMIICHHOCTh B IOWCKAaX M MPUHSATHH PEIICHUN, COOOpa3UTEIbHOCTh M
UHTYUIHS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEACTABICHUH;  CIOCOOHOCTH
BOCIPUHUMATh KPacoTy U TApMOHHIO MHUPA;

npeomMemHmuix:.

—  c(hopMUPOBAHHOCTH MPEICTABIECHUI O MaTEMATUKE KaK YaCTH MUPOBOM KyJIbTYphI U
0 MeCTe MaTeMaTHKHd B COBPEMEHHOM NMBMJIM3AIMM, O CIIOCO0AaX OINHCAaHHUS Ha
MaTEMAaTHYECKOM SI3bIKE SIBJICHUH PEAIbHOTO MUPA;

—  c(OpMUPOBAaHHOCTb IPEJACTABICHUA O MaTEeMaTHYECKUX IOHATUAX Kak o
BAKHEUIINX MATEMaTUYECKUX MOJENSAX, IO3BOJSIOIIMX OIMChIBATL U H3y4daThb
pasHble IIPOLIECCHl W SIBJIEHUS; IIOHMMAaHUE BO3MOKHOCTH aKCHOMAaTH4ECKOIO
IIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

— BIIAJICHUE METOJaMH JOKa3aTeJIbCTB M AITOPUTMOB pEIIEHUS; YMEHUE UX
IIPUMEHATH, IPOBOAUTH JOKA3aTEIIbHBIE PACCYXKACHUS B X0/I€ PELICHUS 3a/1a4;

—  BJIAJIEHUE CTaHJAPTHBIMU IpUEMaMH PELICHUs PalMOHAIbHBIX U UPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN M HEPABEHCTB, HUX
CUCTEM; MCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX INPOrpPaMM, B TOM 4YMCIE IS
IIOMCKA ITYTH PELIEHUS U WIUTFOCTPALMH PEILEHUs] YPABHEHUN U HEPABEHCTB;

—  cpOpMUPOBAHHOCTb NPEJCTABICHUN 00 OCHOBHBIX MOHSATHUSX, HUIEIX M METOAAX
MaTE€MaTU4YeCKOro aHaIN3a;

— BJIAJICHUE OCHOBHBIMH IMOHATUAMM O IUIOCKMX M  IPOCTPAaHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, UX OCHOBHBIX CBOMCTBAX; C(OPMHUPOBAHHOCTb YMEHMS
pacno3HaBaTh Ha YepTexax, MOJEISAX U B peaIbHOM MUPE FreOMeTpUUecKrue GUrypsl;
IPUMEHEHHE U3YYEHHBIX CBOMCTB F€OMETPUYECKUX GUryp U (OpMYyI Ui peLIeHUs
reOMETPUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM;

— cpOpMHUPOBAHHOCTb TPEACTABIEHUNH O TpPOIEccax U SABJICHUAX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEaJIbHOM MUDE,
00 OCHOBHBIX MOHATHSIX 3JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHUI HaXOIUTh U
OLIEHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIINX NPaKTHUECKUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTUKU CIIy4alHbIX BEJINYMH;

— BJIAJICHUE HABBIKAMM HCIIOJIB30BAHMUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMMm IpH

peLICHUH 3a1ay.

B COOTBETCTBUU c MOJIOKEHUSIMU Konuenuuu npenogaBaHus
001meodpa3oBaTe/bHBIX AUCUMIUIMH C Y4eTOM NpodeccHOHAIbHON HANpPaBJIeHHOCTH
NporpaMM cpelHero mnpogeccHOHAILHOIO 00pa3oBaHuUs, peaju3yeMbIX Ha 0a3ze
OCHOBHOIo oOmiero oodpasoBanusi (pacnopsikeHue MuHnpocBemenuss Poccuu ot
30.04.2021 NeP-98) merommka um TexHosorus npenoxaBanus OY/1.04 Maremarnka
OCYILIECTBIISIETCSl C ydyeToM mpodeccuoHanbHOW HampaBieHHocTH mnporpammbl [TIICC3
cneruansHoctu 44.02.01 [lomkonpHOe oOpa3oBanue. B pabouyio mporpammy ydeOHOI
JUCHUIUIMHBL ~ BKJIIOYEHO  COJEp)KaHHE, CIOCOOCTBYIOIIEE OCBOCHMIO  CIEIYIOIIMX
npodeccuoHambHBIX Moyel u komnereniwuii (OK 1, 5, 6, 10; T1K 2.2, 3.2, 5.4-5.5):

OK 1. Ilonumams cywHOCMb U COYUAILHYIO 3HAYUMOCMb Cc8oell 0yoywell
npogeccuu, nposeIAMs K Hetl yCImouyusslil uHmepec.

OK 5. Hcnonvzosamev ungopmayuoHHO-KOMMYHUKAYUOHHbIE MEXHOI02uU Os
CO8ePULEHCINBOBAHUS NPOPDECCUOHANLHOU 0eaMeNbHOCTNU.

OK 6. Pabomams 6 Konnekmuse u KOMaHoe, 83aumo0eticmsaosams ¢ pyKo8oOCMBEOM,
KOJIe2amu U COYUANbHLIMU NAPMHEPAMU.

OK 10. Ocywecmenamv npouiakmuky mpasmamuzma, 00ecnedusamsv OXpaHy
HCUZHU U 300P0OBbsL Oemeli.



IIK 2.2. Opeanuzosvieamsv paziuyHvle ucpvl ¢ 0emvMu PAHHE20 U OOUKOTLHO2O
go3pacma.

1IK 3.2. I[Ipoooums 3anamust ¢ 0emomu OOUKOIbHOZO 803DACMA.

1IK 5.4. Ogopmrams nedazocuuecxkue paspabomku 6 ude omuemos, pegepamos,
8bICMYNIEHUU.

IIK 5.5. Yuacmeosamb 6 uccie0o6amenvCckol U NPOEeKMHOU OessmelbHOCmU 6
obacmu OOUKOIbHO20 0OPA308AHUSL.



COJIEP)KAHUE YUYEBHOM JUCITATIIUHBI

BBenenue
MaTeMaTI/IKa B HayKe, TCEXHHUKE, 3KOHOMHKE, PIH(i)OpMaLII/IOHHBIX TCXHOJIOTUAX U
MPaKTUYECKOU NesTeabHoCcTH. Llenu u 3amaun n3ydeHus: MaTeMaTHKH.
bBecenta Ha Temy «Poab MaTeMaTM4eCcKOro Ppa3BUTHA B JOIIKOJbLHOM
00pa3oBaTeJIbHOM yUpeKIeHH .

AJITEBPANYECKASA JIMHUSA
Pa3znea 1. PazBuTHe NOHATHS 0 YHUCJIE.

Ilenpie w panuoHanbHBIE uMcha. JlelicTBuTenbHBIE uwucna. [IpubamkeHHBbIC
BBIYUCIICHHUS.

HoaroroBures coobmenue «PopmMupoBaHHe HABBIKOB W  YMCHHH
AOLIKOJbHUKOB B CYeTe, BLIYNCIEHUNAX, H3MePEeHNH, MOIeJTUPOBAHUID).

Pa3zgen 2. Kopumu, cTenenu u jjorapumol.

Kopens crenenu n>1 u ero cBoiictBa. CTeneHb ¢ pallMOHAIbHBIM I1OKa3aTesieM U €€
cBoiicTBa. [loHsATHE CTENEHU C IEMCTBUTENBHBIM [TOKA3aTENIEM.

Jlorapudm umcna. OcHOBHOE jorapuMHUYECKOE TOXKACCTBO. JICCATHUHBIA U
HaTypanbHbiil Jorapudmsl. [lpaBuna geiictBuit ¢ morapudmamu. [lepexod K HOBOMY
OCHOBAHUIO.

[IpeoOpa3zoBanue norapudMuUUecKux BhIpaXeHHN Mo mpaBuiam. [IpeoOpas3oBanue
anredpanvyeckux BbIPAKEHUH.

Ilpakmuueckue 3anamus

HeiictBust ¢ nOedCTBUTENbHBIMH — unciaamu. JleHcTBUA ¢ OpuOIMKEHHBIMU
BBIYMCIICHUSIMHU.

Brruucnenue KopHeil cremenu N>1. Hcnonb3oBaHHE CBONCTB CTENEHU C
paloHaJIbHBIM TOKa3aTelleM B Ipoliecce anredpandeckux npeoOpazoBanuil. Onepanuu co
CTENEHSIMH C JIEUCTBUTENBHBIM TIOKa3zaTesneM. Boluncienue norapudMoB yucel.
IIpeoOpa3oBanue norapuMUUYecKUX BbIpaXeHMH 1o mpaBuiaM. IlpeoOGpa3oBanue
anredpanveckux BoipaxkeHuil. KontpoiabHas pabora.

Camocmoamenvnan paboma.

Onepayuu c oelicmeumenvuvimu yuciamu cmp.27 cooprux 3aoau A.A.J]laoasn.
Heticmeus ¢ npubnuxicéHHviMu 3HaueHusMu eenuvuH. Jleticmeus HaA0 cmenewsamMuU C
OelicmeumenvubiM nokazamenem §2.7. Aemop A.A.Jlaoasn ynpasxcnenus 2.118, 2.119,
2,122, 2.124, 2.129. §6.1 3a0auu 6.1, 6.2,6.5, 6.7, 6.10, 6.19, 6.23 JJaoasn A.A. cooprux
3a0ay no mamemamuke. lIpeobpaszosanue ancebpauyecKux GblpadCeHUtl, NPeoIoHCeHHbIX
npenodasamenem.

TFEOMETPUYECKAS JINMHUSA
Pazgea 3. [IpsiMbie U IIOCKOCTH B IPOCTPAHCTBeE.

B3anMHOe pacrnionoxeHnue IByX NpsMbIX B IpocTpaHcTBe. [lapauienbHble npsMble 1
miockoctd. [lapannenbHocTs miIockocTel. lleprneHauKyaIspHOCTE NPSIMOW U IUIOCKOCTH.
Teopema o Tp€x neprneHauKysipax. [lepneHauKkynsp v HaKJIOHHAs. YTOJI MEXKIY MPIMOUN U
IUIOCKOCTBIO. J[BYrpaHHBIM yroj. Yroil MexXIy IByMs IUIOCKOCTAMHU. I'eomerpuyeckue
npeoOpa3oBaHus IPOCTPAHCTBA.

Ilpakmuueckue 3anamua. OnpeleleHNE ClIy4acB B3aMMHOIO pPaclOJIOKEHUs
MpsIMBIX B MPOCTPAaHCTBE. Perienne 3amad ¢ MCIOJIb30BAHUEM IPU3HAKA MAPAJLIEIbHOCTH
MIPSIMON M MJIOCKOCTHU. Pelenue 3a1a4 ¢ UCNONb30BaHUEM MIPU3HAKA MEPIEHANKYIIPHOCTH
MpSIMOM M IUIOCKOCTH M TE€OPEMBI O TPEX NEpHeHAUKYJsIpax. Pemenue 3amad mo teme
«I[lepnenukynsp W HakiIOHHas». HaxoxkaeHue yrima Mexay HOpsSIMOW M IUIOCKOCTBIO.
Pemrenne 3amad  Ha HaxXOXKIAEHWE JIMHEMHBIX YIVIOB. PemieHune ympaXXHEHUH O TeMe
«["eomerpuueckue npeodpazoBaHusl IPOCTPAHCTBAY.

CocraBienue npe3deHrauumn «Pa3Burue ceHCOPHBIX (NMPeAMETHO-AeHCTBEHHbIX)
CI0CO0O0B NMO3HAHUS MAaTEeMATHYECKHUX CBOMCTB M OTHOLLICHH .



Camocmosamenvnaa paboma. Pewenue 3a0au no meme «Teopema o mpéx
NEePNeHOUKYIApax» U3 NpeonrodceHHvlx 3aoay. Haxoowcoenue yena medcoy npamou u
niockocmoio. Iloocomoska coobwenuti no meme «l eomempuueckue npeodopazos8anus
NPOCMPancmea.

Pa3nen 4. DjieMeHTHI KOMOMHATOPUKH

OcHoBHblE TOHATUA KOMOMHaropuku. IIpaBuia CyMMbl U IPOU3BENEHUS.
O3zHakomJieHue ¢ GopMysIaMd KOMOMHATOPUKHI

Ilpakmuueckue 3anamus. PemieHne 3agad MeTOIOM Iepebopa W MO MPaBUILY
Mpou3BeieHus. Pernienre npakTHUecKuX 3a7ay ¢ MOMOIIbI0 GOopMyTT KOMOMHATOPUKH.

Becena Ha temy «Pa3BuTHe KOMOMHATOPHBIX CIOCOOHOCTeH AeTeil cTapIero
AOLIKOJIBHOI'0 BO3pacTa».

Camocmoamenvnan paooma. CocmasieHue KOHCNeKmMa no NpeodsioNCenHoMy NiaHy
Oeticmeuti.  Iloocomosums — npesenmayuu  3a0a4 ¢ UCNOIb308AHUEM  HOpPMYT
KOMOUHAMOPUKU.

AJITEBPANYECKAS JIMHUSA
Pazgea S. ®ynkuuu v ux rpagpuku

OO6nactp ompeneneHuss U MHOXECTBO 3HaueHUH QyHKuuu. [paduk (yHKIHH.
CpoiicTBa (PyHKIIUN: MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTh. [IpOMeXyTKH BO3pacTaHus U
yObIBanus (HYHKIIMU, HANOOJIbIIEe 1 HAMMEHBIIIeE 3HAYCHUSI.

Ilpakmuueckue 3anamus. Viccnenoanuwe ¢yHkuuid. Haxoxnenue o6mactu
orpeneneHust GyHKINH.

Camocmoamenvnaa  paboma. Buinonnenue 3a0aHull, NPeOnNoNCEHHBIX
npenodasamenem, HA UCCIe008aHUE PYHKYULL.

Pasnean 6. [loka3zaTenbHble U JorapugMuyecKkue ypaBHeHHsI H HEPABEHCTBA

[TokazarenbHast GyHkuus u e€ cpoiicTBa. [loka3zaTenbHble YpaBHEHUS M METOMBI HX
pemenust. Jlorapupmuueckas ¢yHkuus U e€ cBorcTBa. OCHOBHBIE METOJBI PEIICHHS
norapu(MUUECKUX ypaBHEHHH.

Ilpakmuueckue 3anamusn. PelieHue mokasaTelbHbIX ypaBHeHui. IlokazaTenbHble
HEpaBEeHCTBA M MX pemieHue. Pemenue morapupmMuueckux ypaBHeHui. Pemienue
norapudmudeckux HepaBeHCTB. KoHTpoipHas paboTa mo pasueny S.

Camocmoamenvnan paboma. $6.4 Ne6.81; 6.87; 6.98; 6.104 coopnux /ladaan A.A.
Ilpezenmayuss  npumepos  peuieHus  NOKA3AMENbHbIX  HEPABEHCME. Pewenue
Jlo2apugmuueckux ypasHeHull U3 CNUCKA, Npeoslo#CeHH020 NPenooasamenem.

TFEOMETPUYECKAS JIUHUSA
Pazgen 7. KoopanHaThl M BEeKTOPbI

JlekapToBa cucreMa KOOpAMHAT B MpocTpaHcTBe. Bekrop. Moaynb Bektopa.
PaBeHcTBO BekTOpoB. Cll0K€HHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha YMCIO. YTOJI MEXIy
BekTopamu. CkansipHoe mpou3BefeHre BeKTopoB. Komrmianapusle BekTopbl KoopauHatbl
BekTopa. [IpaBuna geiicTBuil HaJ BEKTOpaMH, 3aJJaHHBIMU CBOUMHU KOOPIMHATAMHU.

Ilpakmuueckue 3anamua. Haxoxaenue Moayisi BeKTopa. BrinonHeHue oneparuit
HaJ BeKTopamH. Pa3ioxkeHne BeKTOpa Mo TPeM HEKOMIUIaHapHBIM BeKTopaM. Beruucnenue
CKaJIIPHOTO TPOU3BEJICHUST BEKTOPOB. [IprMeHeHNe BEKTOPOB UISl BBIYMCICHHS BEIUYHH
yIri0B U paccrossHuil. IIpoBepounslii TECT 1O pasnuerny 6.

Camocmosmenvnas paooma. §3.10-3.11.Ne3.76 x eon.3; MNe3.78. §3.9-3.11
Ne3.40;3.42;3.45 asm. A.A.Jlaoasn Mamemamuxa. Ne 3.64,3.80 k en.3 A.A. Jlaoasn.
Mamemamuxa. §3.11Ne3.47; Ne3.77,;3.78

JAudpdepeHunpoBaHHbIN 3a4eT.

TPUT'OHOMETPUYECKAS JINHUSA
Pa3nea 8. OcHOBBI TPMTOHOMETPHH
Pannannas mepa yrma. BpamarenbHoe aBukeHne. CHUHYC, KOCMHYC, TaHT€HC H

KoTaHreHc uyucna. dopmynsl npusBeacHUs. PopMynbl CI0KeHHS. DPOpMyNbl yABOCHUS
aprymenTa. IIpeoOpa3oBaHue cyMMbl TPUTOHOMETPHUYECKUX (YHKIUI B MpoU3BelIEHHE U



nmpou3BeneHuss B cymmy. IIpocrelimue TpuroHomerpudeckue ypaBHeHHs. OOpaTHbIe
TPUTOHOMETpHUEcKHe PyHKINU. APKCHUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamusa. 1lepeBoJ Mepbl YIIOB U3 I'PAaJlyCHOM B paJuaHHYIO U
HaoOopoT. I[IpeoOpa3oBanue anreOpanueckux BBIPAXKEHHH C HCIOIb30BaHHEM (QOPMYI
npusenenus. [IpeoOpasoBanue anreOpanveckux BBIPAKEHHUN C MCIOJIB30BaHUEM (POpMYII
cnoxkenus. IlpeoOpasoBanue anredpanyecKuX BBIPAKEHHH C HCHOIb30BaHUEM (GopmMyl
yaBoeHusi aprymenta. IlpeoOpasoBanme anreOpandeckux BbIpakeHUH. Pemenue
MIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUM. Beruucnenue 00paTHbIX
TpuroHoMeTpudeckux ¢pyHkuui. [IpoBepounsiii Tect o pazaeny VII.

Camocmosamenvnaa paooma. Illpeobpazosanue aneedOpaudecKux 6vlpadCceHull ¢
ucnoavzoeanuem ¢opmyn npueeoenus. Ilpeobpazoeanue aneebpauieckux 6vlpaiceHull ¢
ucnonvzosanuem Gopmyn croscenus. Ilpeobpasosanue ancebpauyeckux GulpadceHuti ¢
UCNoIb308aHUEM Gopmyn yoeoeHus apeymenma. Pewenue npocmeuuux
MPULOHOMEMPUUECKUX YDABHEHUII.

AJITEBPANYECKAS JIMHUSA
Pa3znen 9. ®ynkuuu u rpadpuxkn
CpolicTBa (QYHKIWH: MOHOTOHHOCTh, YETHOCTH/HEYETHOCTh, NEPHUOAUYHOCTb,

MIPOMEKYTKH BO3PACTAHUS M YOBIBAHHS, TOUKH IKCTpEMyMa, TpaduuecKasi HHTePIpeTaIHs.
Tpuronomerpuueckue ¢yHkuuu. Onpenenenne (QpyHKUUNA CHHYC M KOCHHYC, CBOMCTBA U
rpaduku. CBoiicTBa U rpadMKu QYHKIUI TAHT€HC U KOTAHT€HC.

Ilpakmuueckue 3anamun. Pabora c rpadpuxkamMu (yHKUMH CHHYC M KOCHUHYC.
[TocTpoenue rpaduKoB TMHEWHOM, KBaAPATHUYHOW, KyCOUHO-THHEWHOU U APOOHO-IIMHEHHOM
¢bynkuii. Pabota ¢ rpadukamu QpyHKINN TAHT€HC M KOTAHTEHC.

Camocmosamenvnaa pabdoma. OnpedeneHue c0OUCME (DYHKYUU C NOMOWbIO eé
epaguxa. «Umenue epaguxosy. Ilocmpoenue epagurkos QyHKyuli cuHyc u KOCUHYC.
Ilocmpoenue epagurkoe ynkyuii manzenc u KOMAaH2eHc.

IF'EOMETPUYECKAS JIMHUSA
Pa3nes 10. MHOrorpaHHuku
IIpaBunpHbIE MHororpaHHuku. IIpsmas npusma. IlpaBuwibHas npusma.

[Mapannenenunen. Ky6. IMupamupa. IlpaBunpHas nupamuga. YcCedeHHas TUpamMuia.
Ceuenune MHOTr'OrpaHHUKa. Tloustue MHOTr'OrpaHHuKa. BI)IHYKJ'H:IG MHOTI'OI'paHHHKH.

Ilpakmuueckue 3anamus. llocTpoeHUWE CEYEHU MHOTIOTPAHHHMKOB. Pemenue
ynpaxxHeHuii o teme «llupamupa. IlpaBunbHas nupamuzga». Pelnenue ynpakxHEHHH IO
teme «llapamnenenunesn. Kyoy.

CocraBienue npesentanmun «OcodenHocTtu (GopMUPOBAHHMS TeOMETPHYECKHUX
NOHATHH JOIIKOJIbHUKOB.

Camocmoamensnasn paboma. [loocomosums coobwenue o npuzmax. [loocomosums
coobweHue «lTupamuovr  6oxpye Hac» I[locmpoenue ceuenuul MHO202PAHHUKOS.
Iloozomosumsb coobujenue o npasUILHLIX MHO2OSPAHHUKAX.

Pa3nen 11. Tesia u moBepXHOCTH BpalieHUs

[wmuuap, OokoBas TMOBEPXHOCTb, pa3BepTKa, cedeHus wimHApa. Konyc.
VYcedeHHbI KOHyC. boKOBas MOBEPXHOCTh, pa3BEPTKA, CEUEHUS KOHYCA.

Ilpakmuueckue 3anamusn. Pemenue ynpaxaenud no teme «{ummaap». Pemenue
ynpaxxHeHui 1o teMe «Konycy.

Camocmosamenvnan paooma. CoodOwenue no meme «Lununopy. Ilpumepuol
peanvuvix npoobpazos yununopa. Coobwenue no meme «Komycy. [lpumepwi peanvhvix
npoobpazos xownyca. Llap u cgepa. Coobwenue na memy «lllap u cpepa. Cxoocmeo u
omauuue. IIpumepwi peanvhvix npoobpasos wapa u cgepwviy.

Pa3nes 12. U3MepeHusi B reoMeTpuu



O6bem u ero wm3MmepeHue. OObeM KybOa, TPSIMOYTOJBHOTO Tapaijieenuneaa,
npu3Mbl, mpamuasl. OO0beM IIMHApPa U KOHyca. DOpMysbl TUIOINAAM TTOBEPXHOCTH
WIMHAPA U KOHYCA.

Ilpakmuueckue 3anamusa. PeumieHue 3aad  Ha  BblUMCICHHE  OOBEMOB
MHOTOTpaHHHUKOB. PemieHue 3agad Ha BbIUMCIEHHE OO0BEMOB LWIMHApPA M KOHYCA.
Brruncnenue miomaan noBepXHOCTH HUIMHIPA U KOHYCA.

Camocmosamenvnas padoma. Buvluucnenue o006vémos yurunopa u KoHyca.
Buviuucnenue nnowaou nosepxnocmu yununopa u KoHyca.

Pa3nen 13. OcHOBHbBIE NOHATHUS, HIEH U METO/IbI
MATeMaTH4YeCKOI0 aHAJIN3a

[TocnenoBaTenbHOCTH. CriocoOsl 3a/laHus u CBOICTBa YHCIIOBBIX
nocnenoBarenbHocTel. [lponsBoanas. Ilonstue o mpousBoaHON (GYHKIIMU. YpaBHEHHUE
KacatelbHOU K rpaduky GyHkmuu. I'eomerpudeckuid cMpica mpou3BoAHoU. [IponsBoiHbIe
CYMMBI, pa3HOCTH, IPOU3BEIEHUS, YacTHOrO. [IpMeHeHre Mporu3BOIHON K HUCCIIEI0OBAaHUIO
¢byHKIMi ¥ ocTpoeHuto rpadukoB. [IpuMepsl HCTIOIB30BaHUS IPOU3BOTHON NIPU PELICHUN
MIPUKJIAIHBIX 3a7ay.

Ilpakmuueckue 3anamusa. 1locTpoeHHE YHMCIOBBIX IOCIIEOBATEILHOCTEN 110
dbopMylie n-To uieHa TMOcCIeloBaTeNIbHOCTH. HaxoxkieHue Mnpous3BOAHON (YHKUIUU IO
onpenenenuto. CocTaBieHHWE ypaBHEHHUs KacaTelbHOW K rpaduky maHHOW (yHKUIUU.
JuddepenunpoBanre CyMMbl U pa3HOCTH (PYHKIIMIA, TPOU3BEICHUS U YACTHOTO (DYHKIUHA.
JuddepeHnnpoBanre OCHOBHBIX 3JEMEHTAPHBIX (DYHKIMNA. DJIeMEHTapHOE HCCIeI0OBaHUE
GyHKIMH ¢ TOMOUIbIO MPOM3BOAHOH. HaxokpeHume CKOpoCcTH Tmporecca, 3aJaHHOTO
bopMmyIoii. Du3rUecKuidl CMBICI POU3BOTHOM.

Camocmosmenvnas paboma. Haxoocoenue  npou3eo0Hou  (yHKyuu  no
onpedenenuro. Haxoocoenue yenosoeo koagguyuenma kacamenvrol k epaguxy @yHkyuu,
3a0anHou ypasHenuem. uggepenyuposanue ¢hynkyuii no npasuiram ougpepenyuposarus.
OnemenmapHoe ucciedosanue 3a0aHHbIX QYHKYUL ¢ nomMowsro npouzeoonou. Ilouck 6
uHmepHeme NPUMepPO8 UCNONIb30BAHUS NPOU3BOOHOU NPU peueHUU 3a0ad HA HAX0XHCOeHUe
Haubonvuie2o (HaumeHnvule2o) 3Havenus Qynxyuu. Haxoowcoenue ckopocmu osudicyujecocs
00veKma no ypasHeHuio e20 08UNCEeHUs.

Paznea 14. IlepBoodpa3Has u nHTErpal.

OnpeneneHHbIl HHTErpal M €ro MpUMEHEHHE /I HaXOXKISHHWs IUIoLaau
KpUBOJMHEWHONW Tpamenuu. Omnpenenenune nepBooOpazHoil. Tabmuma nepBooOpa3HbIX
GyHKIU.

Ilpakmuueckue 3anamusn. HaxoxaeHnue nepBooOpasHbIX GyHKIMNA o Tabauie
nepBooOpa3HbIX. Beruncnenue miomaaei npocTelmnx KpUBOJMHENHBIX Tpaneruii.

Camocmoamenvnasn paboma. Haxoorcoenue nepoobpasnvix ynxkyuii no mabauye
nepeoobpasHulx. Buluucnenue niowaoeii 3a0aHHbIX KPUBOTUHEUHBIX MPaneyuil.

Paznen 15. DiieMeHTHI TeOpUHN BepOSATHOCTEH U
MaTeMATHYeCKON CTATUCTUKH

CoObiTue. BepositHocTs  coObiTusi.  Kitaccuueckast  ¢gopmyna  BepOSTHOCTH.
[IpencraBnenne naHHbiX. Tabmunel, guarpammbl, rpaduku. CBOICTBa BEpOSTHOCTEH.
Teopembl 0 CyMMe | MPOU3BEACHUM BEPOATHOCTEM.

Ilpakmuueckue 3anamusn. BpuvcieHue BEPOSTHOCTH COOBITUS 1O  (Gopmysie
BEPOSTHOCTH. BbluncieHne BeposSTHOCTEW.  BblumciieHue BEpOSTHOCTH COOBITHS IO
MpaBWly CyYMMbl M TPOU3BEJEHUS. DJEeMEHTapHas CcTaTUCTHYeckas oOpaldoTka
uHpopMaIuu.

Camocmoamenvnasa paboma. Bviuucnenue seposmnocmu codowvimuti. Oopabomka
NPeONlONCEHHbIX OAHHLIX C NoMowbio madauy, 2epagukos u ouazpamm. Beiyucnenue
geposimHOCmU  COObIMUsL N0  Npaguny CyMMovl U npoussedenus. Pewenue 3adau,
NPeONoNHCEHHBIX NPEeno0asamenem, Ha HaxoHCOeHue 8epPOSMHOCIU COObIMULL.



Paznen 16. YPABHEHUS U HEPABEHCTBA

Kopau ypaBHeHuil. PaBHOCHMIBHOCTh YpaBHEHHH, HEPABEHCTB, CUCTEM YPaBHEHM.
OcHoOBHbIE NpUEMBI PELICHUS PAlMOHAIBbHBIX YpPAaBHEHUMU. MppanMoHaNbHBIE ypaBHEHUS.
CucreMbl ypaBHEHUH.

Ilpakmuueckue 3anamusa. PelieHue panuoHaIbHBIX ypaBHEHUU. Pemenue
MppALMOHAIIBHBIX ypaBHEHUH. PemieHune cucrem ypaBHeHuM. MeToj HWHTEpBalIOB IIPU
peleHn HepaBeHCTB. [IpoBepounsIil TecT 1o pazaeny XIV.

Becena Ha temy «YUTo0 10/I7KeH 3HATH CTAPIIMH JOIIKOJbHUK IPH OCBOCHMH
NOHATHS «PABEHCTBO M HEPABEHCTBO» 7).

Camocmoamenvnaa paboma. Pewenue Hepasencme memoooM UHMEPBALOS.
Pewenue payuonanvuvix ypagmenuii, npeonodcennvix npenooasamenem. Pewenue
UPPAYUOHATbHBIX YPABHEHU, NPeOloJCeHHbIX npenooasamenem. Pewenue ypaenenuil.
Yemanoenenue pasnocunvrocmu ypasHenull no npasunam pagHoCUilbHO20 Nepexooa.

Jl1s BHEAYAUTOPHBIX 3aHATUM CTYJAEHTAM HapsAy C PELIEHUEM 3a]a4 U BBIIIOJIHEHUS
IIPAKTUYECKUX 3alaHUi MOYKHO MPEAJIOKUTh TEMbl UCCIIEAOBATENILCKUX U pedepaTHBHBIX
paboT, B KOTOPHIX BMECTO CEpUil OTACIBHBIX MEIKUX 3a[ad U YIPAKHEHUH MperararoTcs
CIO’)KETHBIE 3aJlaHMs, TpeOyrolue JUIMTEIbHOM paboThl B paMKax OJHON MaTeMaTH4ecKOM
CUTYyallMu. DTU TEMbl MOTYT ObITh KaK MHAUBUAYAJIbHBIMH 3a/laHUSMU, TaK U TPYIIIOBBIMU
JUIsL COBMECTHOI'O BBITIOJTHEHUS UCCIIE0BaHUS.

Ipumepnvie memol pechepamos (00k1a008), uccie008amenbcKux npoeKmos no

Mamemamuxe

— HenpepsiBHble 1pobH.

— Ilpumenenue CJIOKHBIX IIPOLIEHTOB B 9KOHOMMUYECKUX pacuerax.

— IlapamnenbHoe IPOEKTUPOBAHUE.

— Cpennue 3Ha4€HUS U UX IPUMEHEHUE B CTATUCTHUKE.

— BexTopHoO€ 3a1aHue NpsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

— I'paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.

— [lpaBunbHbIE U TOTYIPAaBUIbHBIE MHOTOI'PAaHHUKHU.

— HccnenoBanne ypaBHEHUI U HEPABEHCTB € ITapaMETPOM.

— Tpu 3ameuaTeNbHBIX YHCIIa B MATEMATHKE.

— ®opmupoBaHHUe 3J1eMEeHTAPHBIX MaTeMaTH4YeCKHX npeacTaBjieHu i
AOIIKOJIbHUKOB MOCPEACTBOM THIAKTHYCCKHX HIP.

— @®opMHpPOBaHHE Yy JOIIKOJLHHKOB IPEICTABJCHUH 0 NMPHU3HAKAX IPEeIMETOB:
BBICOTA, IIUPHHA, JJIMHA.
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BBenenne. 1 1 1
AJITEBPANYECKASA JIMHUA
Pa3nea 1. Pa3BuTHe NOHATHA 0 YHCIE 8 5 3 2 3
1.1. | Ilensle u pallOHAJILHEIC YHCIIA. 1 1 1
1.2 | JlelicTBUTENIBbHBIC YUCIIA. 1 1 1
1.2.1 | llpaxmuueckoe 3anamue. JledicTBuUs C
o 1 1 1 oyenka
JIeCTBUTEIbHBIMU YHCIIAMH.
Camocmosmenvras paboma. Onepaiuu ¢
nericTBUTENbHBIMU unciaMu.Ctp.27. COOpHUK 1 1
3aga4d A.A. JlagasH.
1.3 | IIpubauKeHHbIC BRIYUCIICHUSI. 1 1 1
1.3.1 | llpaxmuueckoe 3auamue. JledcTBus C 1 1 1
.. oueHka
OpUOTMKEHHBIMHA YHCITAMHU.
Camocmosmenvras paboma. §2.7. ABTOp
A A Nanasu. Yap-q 2.118,2.119, 2.122, 2.124, 2 2
2.129
Pasnen 2. Kopuu, cTenenu, jorapugmaoi. 26 19 8 11 7
2.1 | KopHu cTrenenu N>1 1 ero CBOMCTBA 4 2 2
2.2 | CreneHb C pallMOHAIBHBIM TIOKa3aTelleM 1
€€ CBOMCTBA.
2.2.1 | Ilpaxmuueckoe 3anusmue. Vicnionb3oBaHue
CBOMCTB CTEINEHU C PAalMOHAIBHBIM
2 2 2 oyenka
MOKa3aTesieM B TpoIlecce aredpandecKux
npeoOpa3oBaHU.
2.3 | lloHsATHE CTEIEHU C JeHCTBUTEIHHBIM 1 1 1
MOKa3aTeieM.
2.3.1 | Ilpaxmuueckoe 3ansmue. Onepannu co
CTEIIEHSAMHU C JeUCTBUTEILHLIM 1 1 1 ouenka
MTOKA3aTelIeM.
Camocmosmenvhas paboma. §6.1. 3anaun6. 1,
6.2,6.5,6.7,6.10, 6.19, 6.23Jlanasa A.A. COopHUK 2 2
3aj]a4 110 MaTeMaTHKe.
2.4 | Jlorapudm uncia. OcHOBHOE 1 1 1 [poGremnas
JorapuMUIECcKoe TOKAECTBO. AeKyus
2.4.1 | [Ipaxmuueckoe 3anusimue. Beraucnenue 1 1 1
ouenka
sorapu()MOB YHCEIL
2.5 | IlpaBuna nIeHCTBHI ¢ TorapudpmMamu. 2 2 2
JlecaTruHbIN 1 HATYpaIbHBIHN JIorapudM.
2.5.1 | Ilpaxmuueckoe 3ansmue. IlpeodpazoBaHue
norapu(MUYECKUX BBIPAXKCHUHN 110 2 2 2 ouenxa
paBUIIaM.
Camocmosmenvras paboma. IlpeodpazoBanue
anredpandecKrux BBIPAKEHHH, TIPEI0KEHHBIX 1 1
MPEenoIaBaTeneM.
2.6 gg:ggg};iﬁ);wne anreOpandecKux 9 9 2 R —
2.7 | KonurposbHas padoTa. 1 oyenxa
Camocmosmenvras paboma. Ilpeobpa3oBanue 4 4




anre6p AYCCKUX BBIan(eHHﬁ, MMPCAIOKCHHBIX
OpenogaBaTcICM.

I'EOMETPHUYECKASA JIMHUSA

Paznen 3. [IpsimMble U NJIOCKOCTH B

22 16 onenka
NMPOCTPAHCTBE
3.1 | B3aumHoe pacnosioxeHue IBYX MPSIMBIX B 1 1
MIPOCTPAHCTRBE.
3.1.1 | Ilpaxmuueckoe 3ausmue. [lpaxmuueckoe
sauamue. OnpenenieHue CIyvdacs 1 1 oera
B3aUMHOT'0 PaCIIOIOKEHHS IPSAMBIX B
MIPOCTPAHCTRBE.
3.2 | IlapanienbHbie IPSIMBIE U TNIOCKOCTH. 1 1
o KOJIZIOK6UYM
TlapanaeapHOCTh ITIOCKOCTEN.
3.2.1 | Ilpaxmuueckoe 3ansmue. Pemenne 3agady c
HCITOJIb30BAaHUEM TIPH3HAKA 1 1 oyenxa
napayieIbHOCTH NPSMON U TNIOCKOCTH.
3.3 | IlepneHauKyIApHOCT PSAMOU H
mwiockocth. Teopema o Tpéx 2 2
NEePIeHIUKYIISIpax
3.3.1 | Ilpakmuueckoe 3anamue. Pemenne 3agad ¢
WCIIOJIb30BaHUEM MPU3HAKA
MIEPIICHINKYIIPHOCTH TIPSIMON 1 2 2 ouenxa
IJIOCKOCTH U TEOPEMBI O TPEX
MEPICHANKYIISPAX.
3.4 | llepneHaUKYJISp U HAKIOHHASL. 1 1
3.4.1 | IIpakmuueckoe 3anamue. Pemenne 3aqaq 1 1 ouenxa
1o Teme «[lepneHauKyIsIp 1 HAaKITOHHASD)
Camocmosmenvuas paboma. Pemenne 3aqad mo
teMe «Teopema 0 TpEX NEPIEHAUKYIIApax» U3 2
MIPEI0KESHHBIX 33]1a4.
3.5 | VYroa mexay npsMoi U IIIOCKOCTBIO. 1 1
3.5.1 | Ilpakmuueckoe 3anamue. Haxoxnenne 1 1 ouenxa
yT1a MeXKAY IPSIMOU U TUIOCKOCTBIO.
Camocmosmenvras paboma. Haxoxaenue yria 2
MEXTy PSIMOM U TIOCKOCTBIO.
3.6 | JAByrpaHHBI yroa. YToI MeXIy JIBYMS 1 1
TUIOCKOCTSIMHL.
3.6.1 | IIpaxmuueckoe 3ansamue. Penienue 3anau 1 1 ouena
Ha HAXOXKJCHHE JIMHEHHBIX YTJIOB .
3.7 | Teomerpuueckue nmpeoOpa3oBaHUs 1 1
MIPOCTPAHCTBA.
3.7.1 | Ilpakmuueckoe 3ausmue. Penienue
yhpaxHeHul 1o Teme «l eoMeTprueckre 1 1 oyenxa
npeoOpa3oBaHus IPOCTPAHCTBAY.
Camocmosmenvuas paboma. llonroroBka
coobmieHuit mo Teme «I'eomerpudeckue 2
Ipeo0pa3oBaHus MPOCTPAHCTBAY.
Paznen 4. DneMeHTbI KOMOMHATOPUKH 8 4 ouenxa
4.1. | OcHOBHBIE MOHATUSI KOMOMHATOPHKH.
[TpaBmia cyMMBI ¥ TPOU3BEICHHSI.
4.1.1 | llpaxmuuecxoe 3anamue. Pemenue 3a1au
METO/IOM I1epebopa H Mo MPaBUILy 1 1 ouenxa
POU3BE/ICHHSL.
Camocmosmenvras paboma. CocTaBieHHE 2
KOHCIIEKTA IO MTPEJIOKEHHOMY IIJIaHY JCHCTBHIA.
4.2 | O3HakoMIIeHHE C POopMyIaMH 1 1 Jeiicmeu no
KOMOWHATOPHUKH UHCHpYKYUY
4.2.1 | llpakxmuueckoe 3anamue. Pemenne
MPAKTHYECKUX 33]1a4 C TIOMOIIBI0 (hOpMYyIT 1 1 oyenxa
KOMOHHATOPUKH.
Camocmosmenvras paboma. 11onroTroBUTH
MPE3eHTALNH 3a/1a4 C UCIIOIb30BaHHEM (HOPMYIT 2
KOMOWHATOPHKH .
AJITEBPAUYECKAS JIMHUSA
Pazgen 5. ®yHKIuM U uX rpaduku. 8 5




5.1 | OGnacTh onpeeeHnus 1 MHOKECTBO 1 1 Ipotremnasi
3HaueHui pynkiuu. ['paduk GyHKINN. AeKYUs.
5.1.1 | llpaxmuueckoe 3anamue. HaxoxmeHue 1 1 oera
obnactu onpesencHus QYHKITUH.
5.2 | CgoticTBa (h)yHKIIMU: MOHOTOHHOCTb,
YETHOCTh U HEUYCTHOCTh. [IpoMexyTKu 2 2 oena
BO3pacTaHus U yObIBaHUS (PYHKIINH,
HanOoJbllIee U HAMMEHbLIee 3HAUCHHSI.
5.2.1 | IIlpaxmuueckoe 3anamue. Vccnenopanue 1 1
(hYHKITHIA.
Camocmoamenvras paboma. BeITIOTHEHHE
3aJJaHNH, IPEUIOKEHHBIX TIpernogaBaTesieM, Ha 3
HCClIeToBaHUE (hYHKITHI.
Pa3nen 6. [loka3aTeabHble u JorapupmudeckKue 17 1
YpPaBHEeHHUSI U HEpPaBeHCTBA.
6.1 | IlokazaTenpHas QYHKIHUS U €€ CBOMCTBA 1 1
6.2 | [loka3zareibHbIC YpaBHEHUS U METOJIbI UX 1 1
peleHusl.
6.2.1 | Ilpaxmuueckoe 3anamue. Penienue 2 2
o mpeHuHe OUEeHKa
MTOKA3aTENbHBIX YPaBHEHHH.
Camocmosmenvhas paboma. §6.4 Ne6.81; 6.87; 1
6.98:6.104. Coopnuk. Jamasa A.A.
6.2.3 | llpakmuueckoe 3anamue. IlokazaTenbHbIC 2 2 ouena
HEPaBEHCTBA U HX pPEIICHHE.
Camocmosmenvras paboma. [lpeseHranus
MIPUMEPOB PEIICHHUS TIOKAa3aTeIbHBIX HEPABEHCTB.
6.3 | Jlorapudmuueckas GhyHKIMS U € CBOHCTBA 1
6.4 | OCHOBHBIE METO/IBI PEIICHUS 1 1
JIorapu(MHYECKHUX YPaBHEHHUH.
6.4.1 | I[Ipakmuueckoe 3anamue. Pemenne 1 1 R
Jiorapu()MUYCCKUX YPaBHCHHIA. i "
Camocmosmenvhas paboma. Pemenne
JorapuQMHUIECKUX YPaBHEHUH U3 CIHCKA, 2
MPEITIOKEHHOTO TPEMo/IaBaTeieM.
6.4.2 | IIlpaxmuueckoe 3ausmue. Penienue 1 1 ouensa
norapuMUYECKIUX HEPABEHCTB.
Camocmosmenvras paboma. Ilpe3eHranus
MIPUMEPOB PEIICHUS JIOTapU(PMHUUECKUX 1
HEPaBEHCTB.
6.5 | KonTposnbHast paboTa 1o paszeny 5. 1 1 ouenxa
TFTEOMETPUYECKAS JIMHUA
Paznen 7. KoopanHaThl M BEKTOPbI. 17 10
7.1 | JlexapToBa cuctemMa KOOpAHHAT B
npoctpaHcTee. Bextop. Moayibs BekTopa. 2 2 Tpo6nemnasi
PaBencTBo BekTOpOB. Cl0OXKEeHHE BEKTOPOB. TeKyu
YMHOKE€HHE BEKTOpa Ha YUCJIO.
7.1.2 | Ilpakmuueckoe 3auamue. HaxoxneHue
MOJIyJIsl BEKTOpa. BrlNoaHeHre onepanuii 1 1 ouenxa
HaJI BEKTOPAMH.
Camocmoamenvras paboma. §3.10-3.11.Ne3.76 1
ri1.3; Ne3.78
7.2 | Kommnanapasie BekTopsl KoopauHaThI
BekTopa. [IpaBuna nefictBuii Hax 2 2
BEKTOPaMH, 33IaHHBIMH CBOMMH
KOOpJIMHATAMH.
7.2.1 | Ilpaxmuueckoe 3anusimue. Paznoxenue
BEKTOpA 10 TPEM HEKOMILIAHAPHBIM 1 1 ouenxa
BEKTOPaM.
Camocmosmenvhas paboma. §3.9-3.11 2
Ne3.40;3.42;3.45.Apt. A.A.JlamasH. MaremaTuka.
7.3 | Yron mexay Bektopamu. CkansipHOe 1 1
POM3BEICHHE BEKTOPOB.
7.3.1 | Illpakmuueckoe 3ausmue. BerauciaeHue 1 ouenxa
CKaJISIPHOTO MPOM3BE/ICHUS] BEKTOPOB.
Camocmosmenvhas paboma. 2




Marematuka.A.A. Jlagasa Ne 3.64;3.80 k rn.3

7.3.2 | Ilpakmuueckoe 3ansmue. IlpuMeHeHne

BEKTOPOB IS BEIYUCIICHUS BEITUINH YTJIOB 1 1 1 oyenxa
U PacCTOSIHUM.
Camocmosamenvras paboma. A.A. lagass. 2 5
Matematuka. §3.11Ne3.47; Ne3.77;3.78
7.4 | TIpoBepouHBblii TeCT 10 pazzeiy 6. 1 1 1 ouenxa
JAuddepeHuupoBaHHbIii 3a4eT 1 1 1
HUTOIO: 1
108 72 | 35 36 nndsa | 36
Y.
TPUT'OHOMETPUYECKASA JINHUSA
Pa3nen 8. OCHOBBI TPMTOHOMETPHH. 27 20| 9 11 7
8.1. | Pamnannas mepa yria. BpamarensHoe
nBuxkeHue. CUHyC, KOCUHYC, TAHT€HC U 2 2 2
KOTaHT'€HC YHCJIa.
8.1.1 | Ilpakmuueckoe 3anamue. IlepeBon
MEpBI YIJIOB U3 TPayCHOI B 2 2 2 ouenta
paguaHHyI0 U HA000POT.
8.2. | ®opMyJibl IPUBEACHHUS. 1 1 1
8.2.1 | Ilpakmuueckoe 3ansmue.
[IpeoOpazoBanue anreOpanyecKux 5 9 9 mperne | ouensa
BBIPA)KEHUI C UCIIONB30BaHNEM (HOpMYIT
PUBEICHUS.
Camocmosmenvrasn paboma. IlpeobpazoBanue
anreOpanvecKux BhIPAKESHUN C 1 1
WCIOJIh30BaHUEM (POPMYII IPUBEICHHUSI.
8.3. | ®dopMyJIbI CIOKEHHUS. 1 1 1
8.3.1 | Ilpakmuueckoe 3ansmue.
[Ipeobpa3zoBanue anredpandeckux 1 1 1 e
BBIpa)KEHUI ¢ UCMONIb30BaHUEM (HOPMYIT
CJIO’KEHHUSI.
Camocmosmenvuas paboma. IlpeoOpa3oBanue
anredpanvdeckux BHIPAKEHUH C 1 1
UCIOJIb30BaHUEM (POPMYII CIIOKEHHMSL.
8.4. | ®opMyJIbI YABOCHHUS apryMEHTa. 2 2 2 1”§Z%?“
8.4.1 | Ilpakmuueckoe 3ansmue.
[TpeoOpa3oBanue anredpanyecKux 2 5 5 e
BBIPA)KEHUH C UCTIONB30BaHNEM (HOpMYIT
yJIBOGHUS apTyMEHTA.
Camocmosmenvras paboma. llpeodpazoBanue
anreOpandecKux BhIPAKEHUH ¢ 2 2
UCIOJIb30BaHKEM (OPMYIT YIBOSHUS
apryMeHTa.
8.5. | [IpeoOpa3oBaHme CyMMbI
TPUTOHOMETPHUECKUX (PYHKIIHIA B 1 1 1
TIPOM3BEACHUE U TPON3BEICHUS B
CYMMY.
8.5.1 | Ilpakmuueckoe 3ansamue.
[IpeobpazoBanue anredpandeckux 1 1 1 ouenta
BBIPAKCHMUII.
8.6. | [Ipocreiiirie TPUTOHOMETPUIECKHUE 1 1 1
YpaBHEHHS.
8.6.1 | Ilpakmuueckoe 3anamue. Perenne
IPOCTEUIINX TPUTOHOMETPHUECKUX 1 1 1 ouenxa

YpaBHEHUH.




Camocmosmenvuasn paboma. Pemenue

MPOCTEUIITNX TPUTOHOMETPUIECKUX 2
YpaBHEHUM.
8.7. | OOpaTHbIe TPUTOHOMETPUUIECCKUE
byHKIMU. APKCHUHYC, apKKOCHHYC, 2 1
apKTaHTCHC.
8.7.1 | [Ipakmuueckoe 3ansmue. Boraucnenue
00paTHBIX TPUTOHOMETPHUIECKUX 1 1 ouenxa
byHKUIHUH.
8.8. | IIpoBepounslii TecT 1o pasaeny VII. 1 1
AJITEBPANYECKAS JINHUSA
Pasnen 9. @yHKIHMH ¥ rpauKH. 15 10
9.1. | CoiicTBa QYHKIIMH: MOHOTOHHOCTb,
YEeTHOCTH/HEUYETHOCTH, IEPUOIUIHOCTb,
MIPOMEKYTKH BO3PACTaHHS M YObIBAaHUS, 2 2
TOYKHU IKCTpEMyMa, Tpadudeckas
UHTEPIpETAIIHUSI.
Camocmosmenvras paboma. OnpeneneHue
CBOMCTB (DYyHKIIMU C TOMOIIIBIO €€ rpaduka. 1
«Yrenue rpaduKoB.
9.2. | Tpuronomerpuueckue QyHKIUH.
Omnpenencane QyHKIUNA CHHYC U 2 2
KOCHHYC, CBOWCTBA U TpauKH.
9.2.1 | Ilpakmuueckoe 3ansamue. Pabota ¢ 9 9 e
rpadukamMu GyHKIIUNA CHHYC M KOCHHYC.
Camocmosmenvhas paboma. lloctpoeHue 1
rpadukoB (pyHKIMI CHHYC U KOCHHYC.
9.2.2 | IIpakmuueckoe 3anamue. IloctpoeHue
rpaduKOB JIMHEHHOM, KBaJpaTHUHOM, 4 2 —
KYCOYHO-JIMHEHHOUN 1 TpOOHO-
JTMHEHHON (QYHKIMH.
9.3. | CoiicTBa u rpaduku QyHKIUH TaHTECHC 1 1
U KOTAHT€HC.
9.3.1 | Ilpakmuuecxoe 3anamue. Pabora ¢
rpadukamMu QpyHKIMI TaHT€HC U 1 1 ouenta
KOTAaHTeHC.
Camocmosmenvhas paboma. IloctpoeHue 1
rpaduKoB (PYHKIMI TAHT'€HC U KOTAHTCHC.
TF'EOMETPHUYECKAS JINHUSA
Paznen 10. MHOrorpaHHHMKH. 13 9
10.1. | [TonsiTie MHOTOTpaHHHKA. BIMyKIIbIC 1 1
MHOTOT'PaHHHKH.
10.2. | Ipsimast npusma. [IpaBuibHas npu3ma. 1 1
Camocmosmenvuas paboma. I1oaroToBUTH 1
COOOIICHUE O MTPU3MaX.
10.3. | IMapamrenenunen. Kyo. 1 1
103.1 | IIpakmuueckoe 3ansmue. Pemenue
YIPaKHEHUH 10 TeEME 1 1 ouenxa
«[apamienenunen. Kyoy.
10.4. | IMupamuza. [TpaBusibHas MUpaMua. 1 1
YceueHHas nupaMuaa.
104.1 | IIpakmuueckoe 3anamue. Penenue
1 1 ouensa

ynpaxkHeHuii no reMe «lIupamuna.




‘ [IpaBuiibHAs IMpaMUIAY.

Camocmosmenvhas paboma. IlonroToBUTH

coobmenne «[IupaMuibl BOKpYT HACc» .
10.5. | Ceuenne MHOrOrpaHHHUKA. 1 1
105.1 | [Ipakmuueckoe sanamue. IlocTpoenue 1 1 e
CCUCHHMI MHOTOTPaHHHKOB.
Camocmosmenvuasn paboma. Iloctpoenne 1
CCUCHHII MHOTOTPaHHHKOB.
10.6. | ITpaBuiIbHBIE MHOTOIPAHHHUKH. 1 1
Camocmosmenvuasn paboma. I1oaroToBUTH 1
cOOONICHUE O IPAaBUIIBHBIX MHOTOIPAaHHUKAX.
Pa3znen 11. Tesia M NOBEPXHOCTH BPALLCHUS. 7 4
11.1. | Huauazap , 60KOBast MOBEPXHOCTb, 1 1
pa3BepTKa, CEUCHUS LIMIIMHJIPA.
1111 | IIpakmuueckoe 3anamue. Pemenue 1 1 e
yIpakHeHui no teMe «Llunuaapy.
Camocmosmenvras paboma. CooOiieHue mo
teme «{umunap». Ilpumeps! peanbHbIX 1
poo0OpPa30B IMIUHJIPA.
11.2. | Konyc. YceueHHsblit konyc. bokoBas
MOBEPXHOCTh, Pa3BEPTKa, CCUCHUS 1 1
KOHYCa.
1121 | IIpakmuueckoe 3anamue. Pewenue 1 1 e
ynpaxcuenuii no meme « Konycy.
Camocmosmenvras paboma. CooOIeHue mo
teme «Konycy. [Ipumepsl peanbHbIX 1
pooOpa3oB KOHYCA.
Camocmosmenvras paboma. CooOlieHre Ha
temy «llap u chepa. CxoacTBo u oranuue. 1
[Tpumeps! peanbHBIX TPOOOPA30B Mmapa u
chepbiy.
Pa3nen 12. U3mepeHusi B reOMeTpHH. 8 6
12.1. | O6wem u ero u3mepenue. O0beM Kyoa,
IPSIMOYTOJIBHOTO TapaJuIeNIeHIIea, 1 1
HPU3MBI, TUPAMH/IBL.
1211 | [Ipakmuueckoe 3ansmue. Peenue
3a7a4 Ha BEUHUCIIEHHE 00HEMOB 1 1 ouenxa
MHOTOTPaHHHKOB.
12.2. | O0OBbeM IIIMHIpPA W KOHYCA. 1 1
12.2.1 | [Ipakmuueckoe 3ansmue. Peenue
3aJ1a4 Ha BEIYHCIEHHE 00BLEMOB 1 1 ouenxa
IIWIMHIpA U KOHYCA.
Camocmosmenvuas paboma. Beraucnenue 1
00BEMOB ITUIMHPA U KOHYCA.
12.3. | ®opMyIbl IIOIAAN TTOBEPXHOCTH 1 1
IMJIMH/PA U KOHYCA.
1231 | IIpakmuueckoe 3ansamue. Berancinenue
TJTOMIAAN TOBEPXHOCTHU LUJIMHIIpA U 1 1 ouenxa
KOHYca.
Camocmosmenvhas paboma. Beraucienne 1
TUTOIIA/TU IOBEPXHOCTH IIMJIMH/PA U KOHYCA.
Pasznen 13. OCHOBHbBIE NOHSITHSI, MU U 93 15

METO/JAbl MATECMATHYECCKOI0 aHAJIMU3a.




13.1. | ITocnenoBarenbHOCTU. CIIOCOOBI
3aJaHUA U CBOMCTBA YHCIIOBBIX
OCJIEN0BATEIILHOCTEH.

1311 | IIpakmuueckoe sansmue. TlocTpoenue
YUCJIOBBIX MOCIEA0BATEIBHOCTEN 110
dbopmyse N-ro 4ieHa

oyenka

M0CJIE/IOBATEIHHOCTH.

13.2. | IIpousBoauas. [TousTHE O IPOU3BOJHOM HPEZW
q)YHKI_II/II/I. JaeKyust

1321 | [Ipakmuueckoe 3ansamue. Haxoxnenue
NPOU3BOIHON (DYHKIIUH 110 ouenxa
OIIPEICIICHUIO.

Camocmosmenvuasn paboma. Haxoxnenue

MIPOU3BOIHOM (DYHKIIMH TI0 OTIPEJICIICHUIO.

13.3. | YpaBHeHUe KacaTenbHOU K rpaduKy
bynkun. ['eoMmeTprueckuii CMbICTT
IIPOU3BOJHOM.

1331 | IIpakmuueckoe 3ansmue. CocTaBieHHe
ypaBHEHUsI KacaTeIbHOM K TpaduKy ouenxa
JTAHHOHM ()YHKIIUH.

Camocmosmenvuas paboma. Haxoxaenue

YTI0BOT0 KO3 (HHUIMEeHTA KacaTeIbHOHN K

rpaduKy QYHKIMH, 331aHHOW YPaBHCHUEM.

13.4. | IIpou3BOAHBIC CYMMBI, Pa3HOCTH,

POMU3BEACHHUS, YACTHOTO.

134.1 | IIpakmuueckoe 3ansmue. sericman
HuddepenunpoBaHre CyMMbl U Ano e
pasHoCTH (QYHKIU, TPOU3BEACHUS U uHCmpyK
Y4acTHOTO (DYHKIHH. "

Camocmosmenvhas paboma.

JuddepenurpoBanue GyHKIMIA 0 TpaBUIaM

b depeHIpOBaHHUSL.

134.2 | IIpakmuueckoe 3ansmue.

JuddepenuripoBaHrie OCHOBHBIX ouenxa
DIIEMEHTAPHBIX (YHKIHH.
13.5. | [IpumeHeHHEe TPOU3BOTHOM K Tpotnen

UCCIIeIOBaHHIO (PYHKIUI 1
MOCTPOCHHUIO TPaPUKOB.

Has
JneKyus

135.1 | IIpakmuueckoe 3ansmue.
DJIeMEHTapHOE UCCIIEIOBAHUE
(YHKIHI ¢ TOMOIIBIO TIPOM3BOTHOM.

OueHKka

Camocmosmenvuas paboma. I1eMEHTapHOE
UCCIeIOBaHMe 3a/1aHHbIX (QYHKIUH C
IIOMOLIBIO TPOU3BOIHOM.

13.6. | [Ipumepbl NCTIONB30BAHUS
IPOU3BOJHON TPH PEIICHUN
HPUKJIATHBIX 3a/1a4.

Camocmosamenvhas paboma. Ilouck B
MHTEPHETE IPUMEPOB HUCIIOJIb30BAHUS
IIPOU3BOIHOM IIPH PELICHNUH 3a]1a4 Ha
HaXO0XIeHHEe HauOOoIbIIero (HaMMEHbIIET0)
3Ha4YeHus1 GYHKILHUH.

136.1 | IIpakmuueckoe sansamue. Haxoxaenue
CKOPOCTH IpOLIecca, 38 IaHHOTO

ouenka




dbopmynoit. DuznuecKuil CMBICIT
MIPOU3BOAHOM.

Camocmosmenvuasn paboma. Haxoxnenue

CKOPOCTH JIBIIKYIIIETOCS] 00BEKTa 10 1

YPaBHEHHIO €r0 JIBUKCHHSL.

Pasnen 14. [lepBooOpa3Hasi 1 HHTerpaJl. 8

14.1 | Onpenenenue nepBooOpa3HOM. 1
Tabymia mepBooOpa3HbIX (HYHKIIHA.

1411 | IIpakmuueckoe 3ansmue. Haxoxaenue deiicmeu
epBOOOPa3HBIX (PYHKIHUII 110 TaOIHILE 1 wnempyrc | e
epBOOOPA3HBIX. yuu

Camocmosmenvuas paboma. Haxoxnenue

nepBooOpa3HeIX QYHKIIUH IO TabIuIe 2

IepPBOOOPA3HBIX.

14.2 | OnpeneneHHbIii HHTErPAl U €10
NPUMEHCHHE TSI HAXOXKICHUS 1
TUIOIIAM KPUBOJMHEHHOW TPATICIIHH.

142.1 | [Ipakmuueckoe 3anamue. Beraucinenue
TUIOINAACH IPOCTEUIIIHX 1 ouenxa
KPUBOJIMHEHHBIX TpallCLU.

Camocmosmenvhas paboma. Beraucienue

TUIOMIA/ICH 33aJJaHHBIX KPHBOJIMHEHHBIX 2

Tpanenui.

Pa3aen 15. DjieMeHTBI TEOPUH BePOSITHOCTEH 12

W MATEMATHYECKOH CTATHCTHKH.

15.1. | CoObiTHe. BeposTHOCTH COOBITHS. 1
Knaccuueckast hopmysia BEpOSITHOCTH.

1511 | IIpakmuueckoe 3ansmue. Boraucienne
BEPOSITHOCTH COOBITHUS IO (hOopMyIIe 1 ouenta
BEPOSTHOCTH.

Camocmosmenvuas paboma. Beraucnenue 1

BEPOSITHOCTH COOBITHIA.

15.2. | TlpencraBnenue qaHHbIX. TaOIUIB, 1
JIMarpaMMbl, TpaduKH.

1521 | IIpakmuueckoe 3anamue.

DJeMeHTapHas CTaTUCTUYECKAs 1 ouenxa
00paboTka uHdopmaIuu.

Camocmosmenvuas paboma. ObpaboTka

MPEAJIOKEHHBIX JaHHBIX C TTOMOIIBIO TaOuII, 1

rpadMKOB H JHATPAMM.

15.3. | CoiicTBa BeposiTHocTel. TeopeMbl 0O
CyMM€ U NPOU3BEACHUH 1
BEPOSITHOCTEM.

1531 | IIpakmuueckoe 3ansamue. Berancinenue
BEPOATHOCTH COOBITHS O IPABHITY 1 ouenxa
CYMMBI U TIPOHM3BE/ICHUSI.

Camocmosmenvhas paboma. Beraucienne

BEPOSATHOCTH COOBITHS TIO TIPABUITY CYMMBI 1

POM3BEICHUS

1832 | IIpakmuueckoe 3ansamue. Berancinenue 1 kowtokeu |
BEPOSITHOCTEM. o

Camocmosmenvuas paboma. Pemenue 3anau,

MPETIOKEHHBIX TPEroiaBaTesieM, Ha 2

HaXO0XKJICHUE BEPOSITHOCTH COOBITHIA.




Pa3nen 16. YpaBHeHHsI M HEPaBeHCTBA. 13 9 &) 4 4
16.1. | Kopuu ypaBHeHHI. PaBHOCHIBHOCTD
YpaBHEHUI, HEPABEHCTB, CUCTEM 1 1 1
YpaBHEHUU.
Camocmosmenvuasn paboma. Pemenue
ypaBHEHHA. Y CTaHOBIICHHE PABHOCHIBLHOCTH 1 1
ypaBHEHMH 11O TIPaBUIIaM PAaBHOCHUIILHOTO
nepexoa.
16.2. | OcHOBHBIE ITPUEMBI PELICHUS 1 1 1
palMOHATILHBIX YPAaBHCHHIA.
16.2.1 | [Ipakmuueckoe 3ansamue. Pemenue
. 1 1 1 ouenxa
palMOHATILHBIX YPaBHCHHI.
Camocmosmenvuasn paboma. Pemenue
palMoOHAFHBIX YPAaBHEHHM, TIPEITIOKEHHBIX 1 1
MIPETo1aBaTeNIeM.
16.3 | MppaimoHaiibHble yYpaBHCHHSI. 1 1 1
16.3.1 | IIpakmuueckoe 3anamue. Pemenue
. 1 1 1 ouenxa
UppalMOHAIBFHBIX YPAaBHEHHIA.
Camocmosmenvuas paboma. Pemenue
MPPALMOHAIIBHBIX YPABHEHUM, IIPEIIIOKEHHBIX 1 1
PeroIaBaTeieM
16.4. | Cuctembl ypaBHEHUIA. 1 1|1
16.4.1 | [Ipakmuueckoe 3ansamue. Peenue
g 1 1 1 ouenxa
CHCTEM YpPaBHCHUH.
16.4.2 | [Ipakmuueckoe 3anamue. Meton
1 1 1 ouenxa
WHTEPBAJIOB IPH PEIICHUH HEPABESHCTB.
Camocmosmenvhas paboma. Pemenue 1 1
HEPaBEHCTB METOJIOM UHTEPBAJIOB.
16.5. | Iposepounbrii TecT mo pasmeny XIV. 1 1 1
HUTOI'O 3a cemecTp: 126 84 | 42 42 IK3. | 42
HUTOIO: 234 156 | 77 78 1n/3 | 78




XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Copaepxanne o0yueHnst

XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEJILHOCTH CTY/€HTOB
(Ha ypoBHe yueOHBIX AeiicTBHIi)

BBeaenne

O3HaKOMIICHHE C POJBIO MAaT€éMaTWKM B HAYKE, TCXHUKE, OKOHOMUKE,
I/IH(bOpMaHI/IOHHI)IX TCXHOJIOTUAX U HpaKTH‘leCKOﬁ JACATCIIBHOCTH.
(O3HaKOMIICHHUE C OESJISIMU U 3a/la4aMi U3YUCHUA MAaTCMATUKHU

AJITEBPA

Pa3BuTHe nmoHaTHSA
0 YuciIe

Brimonnenne apudpmMeTHaecKuX AeHCTBHIA HAJ YMCIAMH, COUYETasl YCTHBIE
Y IMChMEHHBIE ipueMbl. Haxoxaenne npuOnmKeHHbIX 3HaYeHUH BETUYHH
M TOTPEeUIHOCTeH BBIYMCICHUH (aOCONMIOTHOW H  OTHOCHUTEIBHOH);
CpaBHEHME  4YHCJIOBBIX  BbIpakeHMH. Haxoxnenue  ommbox B
npeoOpa3oBaHUAX M BBIUUCICHHUAX (OTHOCHUTCS KO BCEM IIYHKTaM
POTPaMMBbI)

Kopuu, crenenu,
Jorapupmbi

O3HaKOMJIEHHE C TIOHATHUEM KOpHS N-i CTETIEHU, CBOWCTBAMU PaUKAIOB U
MpaBUJIaMy CPaBHEHUS] KOPHEH.

DopMyIHPOBAHUE ONPEACIICHHS KOPHS U CBOMCTB KOpHEW. Brruncnenue u
CpaBHEHHE KOpHEH, BBIMOJIHEHHWE TNPUKUAKKA  3HAYEHUS  KOPHS.
[IpeoOpazoBanue YHCIOBHIX W OYKBEHHBIX BBIPDOKEHUH, COJIEPIKAIINX
paaukanel. BeimomHeHWe pacdyeToB 1o GopMmynaM,  COAepIKaIuM
panuKabl, OCYIIECTBIAA HeOOXOAUMBIE TTOJCTAHOBKH U MPeoOpa3oBaHusl.
OnpezneneHne pPaBHOCUIBHOCTH BBIPAKEHHM C pagukainamu. Pemienue
UPPALMOHATIBHBIX YPABHEHUMN.

O3HakOMJIEHHE C TOHATHEM CTENEHU C ACWCTBUTENBHBIM IOKa3aTeseM.
HaxoxaeHue 3HAYeHW CTENCHH, HCHONB3Ysl TpPH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.

[IpencraBnenue KOpHS N-Hi CTENEHW B BHJIE CTCNCHU C JPOOHBIM
MoKasaTeJieM W HaoOopoT. DopMylupoBaHUE CBOWCTB CTEMCHEH.
Brluucnenue creneHed C palMOHANbHBIM IOKA3aTENEM, BBINOIHEHHE
MPUKUJKY 3HAYCHUS CTCIICHU, CPABHEHUE CTEIICHEH.

[MpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COJAEpIKAIIUX
CTEIEHU, IPUMEHsIs CBoMcTBa. PellleHre NoKa3aTeabHbIX YPaBHEHHM.

IIpeoGpa3zoBanue
ajredpanyecKkux
BbIpaKeHU

Beimonnenne mnpeoOpa3oBaHuil BRIpa’K€HHH, HpUMEHEHHe (opmy,
CBSI3aHHBIX CO CBOWCTBaMH cTereHei u sorapudmoB. OmpeneneHue
00TacTH JIOMyCTUMBIX 3HAYEHHH JIOTapu()MUUECKOTO BBIPAKCHUSI.
Pemenue norapu)Mu4ecKux ypaBHEHUH

OCHOBbI TPUTOHOMETPUU

OcHOBHBIEC MOHATHSA

N3yyeHune pajuaHHOTO METOJAa U3MEPEHUS YIJIOB BPALCHUS U

WX CBSI3U C TpaJlycHOI Mepoil. M300paskeHre yriioB BpaleHHs

Ha OKPY’KHOCTH, COOTHECEHHE BEITMUMHEI yTia C €r0

pacnonoxeHneM. PopMyIHpOBaHUE ONPENEIEHUN TPUTOHOMETPHUYECKUX
GyHKIME A7 YIJI0B MOBOPOTa W OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYroJibHUKA U 00BSCHEHHE UX B3aUMOCBS3U

OcHOBHBIE TPUTOHOME-
TpUYecKHe TOKAeCTBa

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIAECTB IS
BBIYUCIICHHS 3HAUYEHUH TPUTOHOMETPHUYECKUX (YHKIIHMI 110
OJHOM U3 HUX

IIpeodpa3oBanus W3yyeHne OCHOBHBIX ()OPMYJT TPUTOHOMETPHH: (OPMYJIBI CIIOKEHHS,
NMPOCTEHIINX YIBOCHHUS, NPeoOpa3oBaHUsi CyMMBI TPUTOHOMETPHUYECKUX (QYHKIUHA B
TPUTOHOMETPHYECKUX IIPOU3BEJCHUE U ITPOU3BEIACHUS B CYMMY U IIPUMEHEHHUE NPU BBIYMCIICHUN
BbIpaXKeHHU I 3HAYEHHUS TPUTOHOMETPHUYECKOTO BBIPAKEHNS U YIPOILECHHUS €T0.
O3HakOMJIEHHE CO CBOICTBaMH CHMMETPUM TOYEK HA €IWHUYHOU
OKPY>KHOCTH W IPUMEHEHHE UX JIJIsl BBIBOJIA (hOPMYIT TPUBEACHUS
IIpocreitme Pemenne mo ¢dopMmynaM W TPUTOHOMETPUYECKOMY KPYTY IMPOCTEHIINX
TPUTOHOMETPHYECKHE TPUTOHOMETPUYECKUX ypaBHeHuH. llpumeHeHne oOmMX  METONIOB
YPaBHEHUdA U pelieHns ypaBHEHHH (IpUBEAEHHE K JMHEHHOMY, KBaJpaTHOMY, METOJ
HepaBeHCTBA pasjoXeHWs Ha MHOXKWATENH, 3aMEHBl IEPEeMEHHOW) TpU pelIeHUuH

TPUTOHOMETPUYECKUX YpAaBHEHUN. YMEHHUE OTMEYATh Ha KPYre pelieHus
MPOCTEHUIINX TPUTOHOMETPUUECKUX HEPABEHCTB




ApKCcHHYC, aPKKOCHHYC,
apKTaHIeHC YHUCIa

O3HaKOMJICHHE C IMOHATHEM OOPaTHBIX TPUTOHOMETPHUECKUX (DYHKITHIA.
N3yueHue onpeneneHnil apkCuHyca, apkKOCMHyca, apKTaHTe€HCa

qrcia, GopMynupoBaHUe UX, N300paKEHUE HA SIMHUIHON
OKPY>KHOCTH, IPUMEHEHHUE IPU PEIICHUH YPABHEHUI.

®YHKIWHA, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IlonsiTHe 0
HeNpepHIBHOCTH
(pynkumnu

O3HakOMJIGHHE C TIOHSATHEM TIEpPEeMEHHOW, TpUMepaMu 3aBUCUMOCTEH
MeXIy nepeMeHHbIMU. O3HaKOMJICHHE C TIOHSATHEM Tpaduka, onpeaeaeHne
NPUHAIEKHOCTH TOukH Tpaduky ¢ynkumu. Onpexpenenue mo ¢opmye
MpocTeime 3aBUCUMOCTH, BuAa ee rpaduka. Beipakenne mo dopmyse
omHOW  mepemeHHOW uepe3 apyrue. O3HAKOMIICHWE C OMNpPEIEICHUEM
¢bynkuum, ¢opmynupoBanue ero. Haxoxkaenune obimacTu ompeneneHus u
obnactu 3HaYeHHH HYHKIIH

CaoiicTBa QpyHKIMH.
I'padguueckas
HHTEPIpeTas
(GyHKIHOHAIBHBIX
3aBHCHMOCTEI B
peajibHBIX NMpoleccax u
SIBJICHUSIX.

O3HakoMJIeHHE ¢ IpuMepaMy (YHKIHMOHAIBHBIX 3aBUCUMOCTEN

B pEaJbHBIX IMpPOLECCaX M3 CMEXHBIX JUCHMIIMH. O3HaKOMIIEHHE C
JIOKa3aTeNbHBIMU  PACCY)KICHUSAMH HEKOTOPHIX CBOWCTB JIMHEHHOW U
KBaIpaTHyHOU (pyHKIMH, IPOBEICHNE FWCCIIEeIOBAaHUS JINHEHHON, KyCOYHO-
TUHEWHOH, TPOOHO-TMHEWHOH 1 KBaIpaTUIHON (PYHKIWHN, ITOCTPOCHHUE X
rpadukoB. I[loctpoenue u utenue rpadukoB ¢ynkuuil. MccnenoBanue
GbyHKIUH.

Oo0partHble pyHKUNH

W3zyuenne noHsATHS 00paTHON (GYHKIUH, OTIPEICIICHIE BUIA U MIOCTPOCHHE
rpaduka oOpaTHOW (DyHKIMH, HAXOXKIEHUE e¢ 00IacTh OMpEACICHUS U
oOmacty 3HaueHui. O3HAKOMJICHHUE C TIOHSTHEM CIOXKHOW (DYHKIIUH

CreneHHble, MOKa3a
TeJbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPUYECKHE
pynkumnu.

Brrancnenne 3HaueHN QYHKINN 1O 3HAYEHUIO aprymenTa. OnpeneneHue
MIOJIO’KEHUS TOUKH Ha TpaduKe 1o €6  KOOpIWHATaM U Ha00OPOT.
Hcnonp3oBanue CBOMCTB (D)YHKIMIA JJIs CpaBHEHUS 3HAYCHHWM CTEIICHEH U
norapudmoB. [locTpoenue rpaduKOB CTENEHHBIX W JOrapHPpMUUECKUX
¢yakmmid. Pemenne mokazaTeNbHBIX W JOTapU(MUYECKUX ypaBHEHHH H
HEPABEHCTB IO H3BECTHBIM anroputMaM. O3HAKOMIIEHHE C MOHATHEM
HETPEPHIBHOM TepHOANYECKON (YHKUWH, (GOPMYJIUPOBAaHHE CBOICTB
CHHYyCa U KOCHHYCa, IIOCTPOEHHE UX IrpadukoB. O3HAKOMIIEHHE C IOHATHEM
rapMOHHYECKUX KOJNEeOaHUH U MpUMEpaMu FapMOHHYECKUX KOJIeOaHui 1ist
OTMCaHMs POIIECCOB B (PU3UKE U JAPYTUX 00sacTax 3HaHUs. O3HaAKOMIICHHE
C TIOHSITHEM PAa3pbIBHOW Mepuojudeckoll (QyHKIMH, (QOpMYyTUpOBaHHE
CBOWCTB TaHT'€HCA U KOTAaHI€HCA, TIOCTPOCHHE UX IPaUKOB.

[lpumenenne  CBOMCTB  (yHKOMHA  JuIsi  CpaBHEHHS  3HAYCHUH

TPUTOHOMETPUYECKUX  (QYHKIUH,  pENIeHUusT  TPUTOHOMETPUYECKUX

YpaBHEHUI.

OopaTHble
TPUTOHOMETPHYECKHE
(pyHknmnu.

IToctpoenne rpadukoB OOPAaTHBIX TPUIOHOMETPUUECKUX (YHKIUH |
orpeJiesieHNe Mo TpaduKaM UX CBOHCTB.
BrinosiHeHne npeodpa3zoBaHusi rpadUKOB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeILHOCTH

O3HaKOMJIEHHE C TOHATHEM YHCIIOBOM IOCIEI0BATEILHOCTH, CIIOCOOaMHU
€e 33/1aH{d, BBIYUCIEHUSAMH €€ 4jeHOB. O3HAKOMIIEHHE C BBIUHCICHHEM
CYMMBI OECKOHEYHOI'0 YHCJIOBOTO PsAJa Ha MPHUMEpPE BBIYMCICHUS CYMMBbI
OeckOHEYHO yOBIBarOIIEH TeOMEeTpHUYecKOol mporpeccuu. Pemenue 3amay
Ha  TpuMeHeHHe (QOpPMyIbl CyMMBI ~ OECKOHEYHO  yOBIBarommieit
TEOMETPHUYECKOM TPOrPECCHH

IIpounsBoanas u ee
NMpUMeHeHue

O3HakoMJICHHE C TIOHATHEM MPOU3BOAHON. M3ydyenune u popmynupoBaHue
€e MEXaHWYEeCKOT0 U TEOMETPHUIECKOoro cmpicia. CocTaBieHHE ypaBHEHUS
KacaTeJdbHOM B oOmeM Bujae. YCBOGHHE TNpaBuil JU(epeHIINPOBAHMUS,
TAaONMULBl TPOU3BOAHBIX BJIEMEHTAPHBIX (YHKUUH, NPUMEHEHHE IS
muddepeHnupoBanus GYHKIUN, COCTABICHHUS YpaBHEHUI KacaTeIbHOM.
[MpoBeneHrie ¢ TIOMOIIBIO TMPOW3BOJMHOW HCCIECOBAHUS  (QYHKIHH,
3alaHHOW  (OpMYJIOW. YCTaHOBIIEHHE CBS3M CBOWCTB (YHKIMH U
MPOU3BOAHOM 1O uX rpadukam. [IpuMeHeHre MPOU3BOJHOMN IS PELLICHUs
3aJa4 Ha HAXOXKJEHHE HauOONBIIETO, HAUMEHBIIETO 3HAYeHUs W Ha
HaXOKACHUE DKCTpeMyMa

IlepBooOpasnas n
HHTErpaj

O3HakOMJICHHE C TOHSATHEM WHTErpaia M TepBooOpasHoi. 3ydenue
TIpaBWJjIa BRIYUCIICHHS TIEpBO0Opa3Hoi 1 TeopeMbl HproTrona—JleiOHuIa.




Brruncnenne nepBoodpa3Hoil 11 JaHHOH QYHKIMH.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YPaBHCHHIA.

HepaBeHncrBa u
CHCTEMBbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMH

O3HakOMJIEHHE C MPOCTEUITNME CBEICHHUSAMH O KOPHSX anreOpandecKux
ypaBHeHUl. WM3yueHue TeopuM paBHOCHILHOCTH YpaBHEHUH U €€
npumeHeHusi. [loBTOpeHHe 3amucy pelIeHUs CTaHJAPTHBIX YpPaBHEHHIM,
MPUEMOB TPEOO0pa3OBaHUsl YpaBHEHWH IS CBEACHHUS K CTaHAAPTHOMY
ypaBHEHUIO. PelieHue panroHanbHbIX, UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX
Y TPUTOHOMETPUYECKUX YpaBHEHUU U cucTeM. Vcroip30BaHne CBONCTB U
rpadukoB QyHKIWA A pemieHUs ypaBHeHu. [loBTOpeHHE OCHOBHBIX
MIPUEMOB peIIeHus] CUcTeM. PelieHne ypaBHEHHH C TMPUMEHEHHEM BCEX
MPUEMOB (pa3joKEHUsT Ha MHOXKHUTENH, BBEIACHUS HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH, TpauIecKkoro Merona). PemieHune cucTeM ypaBHEHHHA C
MIPAUMEHEHUEM Pa3INYHBIX CIIOCOOOB.

SJIEMEHTBI KO

MBUHATOPHUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHOBHbIE MOHATHSA
KOMOUHATOPUKH

N3yyeHnne mnpaBun
KOMOHMHATOPHBIX
nepebopa u 1O

KOMOMHATOPUKH W TIPUMEHEHHE NpPH pEIICHUH
3amad. PemeHne KOMOWHATOPHBIX 3a/a4 METOIOM
npaBwity yMHOXeHHs. O3HaKOMIICHHE C TOHSATHIMH
KOMOWHATOPUKHU: pa3MEUICHUSIMH, COYCTAaHHSMH, IEpECTaHOBKAMH U
¢dopmynamu ans ux BeraucieHus. OObsACHEHHE W NpUMEHEeHHe (popmy
JUTSL BBIYMCIICHUSI pa3MEIlleHHH, IEPEeCTaHOBOK U COYETaHUI NP PEHICHUH
3ajau. PernieHne NpakTHUECKUX 3aa4 C HCIONB30BAaHUEM IOHATHH U
npaBHI KOMOMHATOPUKH

JJ1eMeHTbI TeOpHHU
BEPOATHOCTEI

N3ydeHne K1accU4ecKoro ONpeaeNIeHUs BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOSITHOCTEH. PaccMOTpeHHne NpUMEpPOB BBIYUCIEHUS BEPOSTHOCTEM.
Penienne 3aa4 Ha BRIYKMCICHHE BEPOSATHOCTEH COOBITHIA

IIpeacraB/ieHue JTaHHBIX
(Tadauubl, AUATPAMMBI,

rpaukn)

O3HakOoMJIGHHE C MPEACTAaBICHHWEM  YHCIOBBIX JaHHBIX U HX
XapakTepuUCTUKaMH. PelleHne mpakThdeckux 3amad Ha 0O0paboTKy
YHCIIOBBIX TAHHBIX, BEIUMCICHNE UX XaPaKTEPUCTHK.

T'EOMETPUSA

IIpsiMble ¥ MJIOCKOCTH B
NPOCTPaHCTBE

DopMyIMpPOBKa U NPUBEACHHE I0KA3aTeIbCTB MPU3HAKOB  B3aHMHOIO
pacmoiokKeHHus MpSIMBIX W MIIockocTel.  Pacrmo3HaBaHue Ha ueprexax U
MOJIETISIX PA3MUYHBIX CIIy4aeB  B3aMMHOTO pPAaCMOJOXKEHHS MPSIMBIX H
IUIOCKOCTEH, apryMEHTHPOBAaHUE CBOUX CyXJAeHUH. DopMynHpoBaHHE
OIIpEAETICHUH, MIPU3HAKOB u CBOICTB napaJuIeIbHbBIX
NEPIEHANKYJIIPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.

BelllonHEHNE NOCTPOEHMS YIJIOB MEXIY NIPSIMBIMHM, NOPSIMOA U
IUIOCKOCTBIO, MEKIY MJIOCKOCTSIMH IO ONMCAHMIO M PAcHO3HABAHHE UX
Ha MOJCJIAX. HpI/IMeHeHI/Ie IIPU3HAKOB U CBOICTB PacCIiOJIOKCHUA MPAMBIX

U IJIOCKOCTEeHW MpHW peleHuH 3afad. F3o0pakeHHe Ha PHUCYHKaxX H
KOHCTPYMPOBAaHHE HAa MOJENAX  MEpHEeHIUKYJIIPOB M HAKIOHHBIX K
IUIOCKOCTH, MIPSIMBIX, MapauIeIbHBIX IJIOCKOCTEH, YIIIOB MEXTy MPSMOU
u TUIOCKOCTBIO W OOOCHOBaHHME IOCTpOeHMs.. PerneHue 3agad Ha
BBIYUCJICHHUEC T'COMETPHUYCCKUX BCINYMH. Onpez[ene}me N BBIYHCIICHUC
paccrosHuii B mpoctpaHcTtBe. [lpumeHenune ¢QopmMyn U Teopem
IUIAHUMETPpUH I PCHICHUA 3aj1ad. O3HaKOMJIEHHE C IIOHSTHEM
MapajuieIbHOTO TPOEKTUPOBAaHUS M €ro cBoiicTBamu. IIpumeHeHue
TEOpUHU JUISL 000CHOBaHUS MOCTPOEHU I u BBIUMCIIEHUH.
ApryMEHTHpPOBAaHHE CBOMX CYXIEHUM O B3aMMHOM PAaCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

u

MHoOrorpaHHuKH

OmnrcaHne W XapaKTePUCTHUKA pPa3INYHBIX BHJIOB MHOTOTPAaHHHUKOB,
MepEUUCIICHUE UX 2JIEMEHTOB H CBOWCTB. Nzobpaxenue
MHOTOTPAaHHUKOB U BBIIIOJIHCHHE IIOCTPOCHHS Ha H300PAKCHHSIX H
MOJCIISIX MHOTOTPaHHUKOB. BhIanciieHne TMHEWHBIX YIEMEHTOB U YTJIOB
B IPOCTPAHCTBEHHBIX KOHPUTypaIlUsX, apryMEHTUPOBAHUE CBOUX
cykneHnid. XapaKTepHCTUKa MW H300paKCHHE CEUeHUs, pPa3BEePTKH
MHOT'OTPaHHUKOB, BBIYKCIIEHHE TIONIa/Ie€H TOBEPXHOCTEM.

[locTpoeHne mpocTedmux cedeHWid Ky0a, NPHU3MBI, THPAMUJIBL.
[Mpumenenue (akToB ¥ cBeieHHMH W3 IUlaHmMeTpuu. Vcmonb3oBaHue




HpI/IO6peTGHHLIX 3HAHUKM 71 HucCJICa0BaHd W  MOACIUPOBAHUA
HCCJIOKHBIX  3a1ad. I/I306pa>1<eHI/Ie OCHOBHBIX MHOI'OI'PaHHUKOB U
BBITTIOJIHCHUEC PUCYHKOB I10 YCJIOBHAM 3a/1a4.

Tesia U moBepxHOCTH
BpallleHUA

O3HakOMJICHHE C BHJAMHM TeJl BpaimleHus, (HOpMyJIUpPOBaHUE UX
onpenenaeHuil U cBoMCTB. DOpMyJIMPOBAHUE TEOPEM O CEUYECHHH IIapa
IJIOCKOCTBIO W INIOCKOCTH, KacaTelabHOW K cdepe. XapaKTEepHCTHKA H
M300pakCHUE TEIl BPAIllCHUS, UX PAa3BEPTKHU, CeueHus. Pemenue 3a1a4y Ha
MOCTPOCHUE CEUYCHUH, BBIUMCICHUE JUIMH, PACCTOSIHUM, YIJIOB,
mwiomaneil. IlpoBeneHrne OOKa3aTeNbHBIX PACCyKICHUU IMPU PEIICHUU
3anad. M3o0paxeHrne OCHOBHBIX KPYTIIBIX TEJ M BBITIOJTHEHUE PUCYHKA 110
YCIIOBHIO 33Ja4u

HN3mepenus B
reoMeTpuu

O3zHakoMJICHHE C TOHSTHSAMM IUIOMaI U oObeMa. Pemenne 3amay Ha
BBIUUCIICHHE  IUIOIQJCH  TUIOCKHX  (QUryp ¢  TpPUMCHECHHEM
COOTBETCTBYIOIUX (opMylT M (PaKTOB W3 IUIaHUMETpuu. 3yueHue
TEOPEM O BBIYUCICHHU 00BEMOB MTPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3134
Ha mpuMeHeHne GopmMyI BeraucieHns o0bemMoB. M3ydenne dhopmyn ams
BBIYUCIICHHUS IUIOMAJICH TMOBEPXHOCTEH MHOTOIPDAHHUKOB M Tel
BpalicHus. Pemenne 3aJa4 Ha BbIYUCJICHHEC Hnomanef/i IMOBEPXHOCTU
MPOCTPAHCTBEHHBIX TEJ

Koopannarel u
BEKTOPBI

O3HakoOMJICHHE C MOHSATUEM BeKTopa. V3yueHue IeKapTOBOM CHUCTEMBI
KOOpJMHAT B TPOCTPAHCTBE, IMOCTPOEHHE IO 3aJaHHBIM KOOpAMHATAM
TOYEK M IUIOCKOCTEH, HaXOXKIECHHE KOOpJAWMHAT TOYEK. BrlunciieHue
paccTosiHUil MeXOy TOuKamu. V3ydeHue CBOICTB BEKTOPHBIX BEIWYUH,
MPAaBUJ PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPaBHI
HaXO0XKJIEHUS KOOpJAUHAT BEKTOpa B IMPOCTPAHCTBE, MPaBUI JEHCTBUI C
BEKTOPAMH, 3aJaHHBIMH KOOpAWHAaTamu. IIpuMeHeHHme Teopuu IpHU
peuieHuy 3ajad Ha JAEUCTBHS ¢ BeKTopamu. M3ydeHue CKalapHOTO
IIPOU3BEIECHUSA BEKTOPOB. [IpuMeHeHne Teopuu IpU pELIEHUU 3a7ad Ha
JIEHCTBHS C BEKTOPAMU, KOOPAUHATHBIA METO/, IPUMEHEHUE BEKTOPOB IS
BBIUHCJICHHS BEIMYWH YITIOB H PACCTOSTHHM.




YYEBHO-METOAUYECKOE U MATEPUAJTBHO-TEXHUYECKOE
OBECIIEYEHME PABOYEU ITPOI'PAMMBI YYEBHOU
JANCIHHUIIJIMHBI «<MATEMATHKA»

[IporpamMma y4eOHON TUCHHUIUIMHBI peamu3yercs B y4eOHOM KaOWHETe MaTEeMaTHKH,
ob6opynoBannoro TCO.

O6opynoBanue yaeOHOro KabuHeTa: paboure mecra oOydaromuxcsi — 30 mocagoIHbIX
MECT; aBTOMAaTH3UPOBaHHOE pabouee MecTo mpemnoaaBaress — HOYTOyk SAMSUNG c
JUIEH3UOHHBIM TPOTPAMMHBIM 00€CIIeYeHUEM, TOJKIIOYCHHBIH K JIOKAJIBHON CeTH U
Internet, kosonku, mpoektop ACER X110P, skpan mns nmpoektopa DINON; konoHku
aKyCTHYeCKHEe, JIOCKa MAarHWTHAas  3-CEKIMOHHAS;CTEIUIAXXKH —  4I0T.;  CTEHJBI
nH(popMalMOHHbIE — 4 1IT.

B cocraB yueOHO-MeToaMuyecKoro obecmeueHus paboyeil mporpamMMmbl  y4eOHOMH
JTUCHUIUTMHBL «MaTteMaTuka» BXOIT:

— Oubnuorpaduueckuii ykazarenab (OCHOBHBIC U JIOTOJIHHUTEIbHBIE HH(DOPMALIMOHHBIE
ucToyHuku mo Y Jl);

— MYJBTUMEIUHHOE COMPOBOXKACHHUE JICKIIMOHHBIX H MPAKTUYCCKUX  3aHITHN
(npe3enTtanuu, BuaeohparMeHThl, IKPaHHO-3BYKOBBIE TOCOOUS)

— MaTrepuanbl O  OpraHu3alUy  JEKUHWOHHBIX, MPAKTHUYECKUX 3aHATHH U
CaMOCTOSITeNIbHOM pabOThI CTYIEHTOB;

— COOpHUK KOHTPOJbHO-U3MEPHUTENBHBIX MaTepUATOB MO JUCHUIUIMHE  JUIA
MOJITOTOBKH K MPOMEKYTOYHOH aTTECTAI[UU CTYJICHTOB;

— (boH[ OIIEHOYHBIX CPEJCTB IO JUCIUILINHE;

B npouecce ocBoeHus mporpaMMbl y4eOHOM AUCHUIUIHHBI «MaTeMaTHKa CTYICHTHI
MMEIOT BO3MOXKHOCTH JIOCTyHa K 3JCKTPOHHBIM YYEOHBIM MaTepuaniaMm, HUMCIOIIMMCS B
cB0OOHOM JocTyne B ceTu MHTepHeT (21MeKTPOHHBIM KHUTaM, MPAaKTUKyMaM, TecTaMm U

ap.).



PEKOMEHAYEMAS JIMTEPATYPA

st ctyneHToB
OcHoOBHasl JMTepaTypa:

Marematuka: ['puropeeB C.I"., UBoaruna C.B. Ilox penaknueii: ['yceB B.A. M3nanue:
12-e u3n., crep. ans crynentos CIIO, 2016

CenoBa, H. A. Jluckpernas marematuka : yueonuk mis CIIO / H. A. Cenosa, B. A.
Cenos. — Capatos : [IpodobpazoBanue, I5C «IPRbooks» (90P), 2020

YueOHO-MeTOANYeCKas JUTepaTypa:

AnmnatoB, A. B. Marematuka : yaebnoe nmocobue mnst CIIO / A. B. AnnaroB. — 2-¢
m3a. — Caparos : [IpodobpazoBanue, Ait [Tu Ip Menua, 9bC «IPRbooks» (20p), 2019

AnnpeeBa, M. HO. OcHoBbl MaremaTuueckoro anaiuza. OYHKIUS HECKOJIbKHUX
MepeMeHHbIX, nuddepeHnanbuble ypaBHEHUS, KpaTHbIEe MHTErpajbl : yuyeOHOe mocodue
s CIIO / U. FO. AnppeeBa, O. 1. Bnosuna, H. B. I'pegacoB ; mon penakiumeir A. H.
Ceceknna. — 2-¢ m3n. — CapartoB, ExarepunOypr : IIpodoOpazoBanue, Ypaibckuit
denepanpubiii yauepcuter ObC «IPRbooks» (O0P), 2019

lopromikun, A. II. Matematuka [OnekTpoHHBINA pecypc] : yueOHoe mocobue / A. I1.
I'opromikuH ; nox pen. M. W. Boaunuapa. — DneKTpoH. TekcToBbIe JaHHbIE. — Capartos. -
3BC «IPRbooks» (30P), 2019

I'ypesnoBa, K. H. Marematnueckuii ananus : yde6Hoe nocobue mis CIIO / K. H.
I'ypbsiHoBa, Y. A. AnekceeBa, B. B. bospmunoB. — 2-e u3g. — Caparos, ExarepunOypr :
[TpodobpaszoBanue, Ypanbckuii ¢enepanbubiii yauBepcurer, IbC «IPRbooks» (D0P),
2019

JuckperHas marematuka : yaeobnoe nmocooue mis CIIO / U. I1. bomoxypuna, T. M.
OtpeiBankuna, O. C. Apanosa, T. A. Orypuosa. — CapatoB : I[IpodobpazoBanue, I6C
«IPRbooks» (D0P), 2020

OcHoBBI MaTeMaTH4eckoro ananusza. HeompeaeneHnHslii uHTEerpai : yuebHoe mocoodue
s CITO / U. K. 3y6osa, O. B. Ocrpas, JI. M. Aammudepona, E. H. Paccoxa. — Capatos :
[Ipodobpazosanue, I6C «IPRbooks» (30OP), 2020

VY4eOHo-MeToIMYECKOE TMoco0ue Mo AucHMIiMHE MaremaTuka. Marematudeckuit
aHamu3. Yacte 1 [DnekTpoHHBIH pecypc]/ — DAEKTpoH. TeKcToBble AaHHble.— M. DBC
«IPRbooks» (90P), 2016

®dunmunenko, O. B. Maremartuka : yuebnoe nocobue / O. B. @ununenko. — MHUHCK :
PecnyOnmkanckuii MHCTUTYT npodeccronanbHoro oopazoBanus (PUIIO), 9bC «IPRbooks»
(20P), 2019

[leBannuna, O. {. Hayana matemaTudeckoro ananusa : yueonoe nocodue mis CI1O /
O. 4. UleBanauna, E. B. Ctpenkosa ; nox penakuueit B. T. IlleBannuna. — 2-e u3g. —
CaparoB, ExatepunOypr : IlpodobpazoBanue, Ypanbckuil (enepanbHblii YHHUBEPCHUTET,
3BC «IPRbooks» (30P), 2019

JonoiHUTeIbHAS JUTEpaTypa:

AxmerranueBa B.P. Maremaruka. Jluneilinas anreOpa [DnekTpoHHBIH pecypc] :
yuebHoe mocobue / B.P. Axwmerramuesa, JI.P. lansyrnunoBa, M.U. TI'angyraunHoB. —
DnekTpoH. TekcToBbie nanHbie. — M. -OBC «IPRbooks» (30P), 2017

bapcykoga, JI. B. 'eometpus. [Ipaktukym : yaeOnoe nocodue / JI. B. bapcykoBa. —
MuHck : PecnyOnukaHckuil HHCTUTYT mpodeccuoHanbHoro odpazosanus (PUIIO). -OBC
«IPRbooks» (90P), 2020

Bepementok, B. B. IlpakTukyMm mo maremaTHKe : MOJIrOTOBKAa K TECTUPOBAHUIO M
sk3ameny / B. B. Bepementok, B. B. Koxymko. — 3-e¢ u3n. — Munck : Terpamut, 9bC
«IPRbooksy» (30P), 2017

Bepementok, B. B. Tpenaxep mno wmaremaTuke [ TOATOTOBKH K
LEHTPAJIN30BaHHOMY TECTUPOBaHUIO U 9k3aMeHy / B. B. Bepementok. — 3-e uzzn. — MuHCk
: Terpamut, 9bC «IPRbooks» (30P), 2019

I'ycak, A. A. Marematuka : nocooue-penierutop / A. A. I'ycak, I'. M. I'ycak, E. A.
BpuunkoBa. — 2-e u3n. — Munck : Terpamut, DBC «IPRbooks» (30P), 2018

KouerkoBa, . A. Maremartuka. [IpakTukym [DnekTpoHHbBII pecypc] : yuebHOe



http://www.academia-moscow.ru/catalogue/4831/168250/
http://www.academia-moscow.ru/authors/detail/45126/
http://www.academia-moscow.ru/authors/detail/47051/
http://www.academia-moscow.ru/authors/detail/45128/

nocobue / 1. A. Kouerkona, XK. U. Tumomxko, C. JI. CenezeHb. — DIJIEKTPOH. TEKCTOBBIC
nanHbie. — Munck. -OBC «IPRbooks (D0OP), 2018

Kypc o dopmynam. @usnka, xumus, MaremMatuka / . — HoBocubupck : Cubupckoe
yHUBEpcUTeTCKoe n3aarenbetBo, Hopmaruka, 96C «IPRbooks» (D0P), 2017

MyxamernunoBa, P. I'. Maremaruka. I[logroroBka k denepaibHOMy HHTEPHET-
9K3aMeHy [DNeKTpoHHBIA pecypc]| : yueOHo-meroamyeckoe mocobue minst CIIO / P. T.
MyxameTnuHOBa. — OJIEKTpOH. TekcToBble naHHble. — CaparoB. -DbC «IPRbooksy»
(30P), 2019

[[Tnapesa, I'. B. MaTemaTuyeckas JIOTMKa : METOJAMYECKUE YKA3aHUS [0 PEHICHUIO
3agau / I'. B. [lInapeBa. — Cumdepomnons : YHUBEPCUTET SKOHOMUKHU U ynpasienus, IbC
«IPRbooks» (30P), 2019

st npenoaaBareneii

Meronukyn — mpenojaBaHus IO 00meoOpa3oBaTeNbHBIM  (00s3aTEIHHBIM)
mucuurmuHaM («Pycckuit s3piky», «Jluteparypay, «MHOCTpaHHbIN S3bIK», «MaremaTukay,
«Ucropusa» (mnmu «Poccusi B mupe»), «Pusndeckas KyiabTypa», «OCHOBBI 0€30MaCHOCTU
KHU3HEICATCILHOCTHY, «ACTPOHOMHS») C YYETOM MPO(PECCHOHAITBHON HAIPaBICHHOCTH
MpOrpaMM CpeHero npoheccCuoHaIbHOr0 00pa3oBaHus, peaJu3yeMblX Ha 0a3e OCHOBHOTO
obmero o0pa3oBaHus, MPEAYCMATPHUBAOIINEG WHTCHCHBHYIO —00IIc00pa30oBaTEeIIbLHYIO
MOATOTOBKY OOYYalOIIMXCS C BKIIOYEHHUEM MPUKIATHBIX MOJYyJEH, COOTBETCTBYIOIIUX
npoecCHOHATLHOW  HANpPaBIEHHOCTH, B T.4. C YYETOM NPHUMCHEHHUS TEXHOJOTHI
JUCTAaHIIMOHHOTO U 3JIEKTPOHHOTO 00ydeHus [DNeKTpoHHBIH pecypc]. — Pexxum moctyma:
https://edu.gov.ru/ pazaen «baHk TOKYMEHTOBY

[Tucemo JlemaprameHTa rocy1apcTBEHHON MOJUTHKHU B cpepe MOArOTOBKH pabodmx
kagpoB u JIIO MunucrepctBa obpasoBanuss u Hayku P®D ot 17.03.2015 Ne 06-259
«PexoMeHaMM O OpraHU3alvy MOJIyYeHHUsl CPEeIHero ooIero o0pa3oBaHus B Ipeaenax
OCBOCHHS 00pa30BaTEIBHBIX MPOTPAMM CpPEAHEro MPOPECCHOHATHLHOTO O0pa3oBaHMs Ha
0aze OCHOBHOro o0Omiero oOpa3oBaHHs C ydeToM TpeOoBaHUil  (emepanbHbIX
rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB M IOJlydyaeMod mpodeccuu uim
CHENHATbHOCTH CpPeIHEro MpodecCHOHaNTBFHOTO 00pa30BaHUs»

[Tucemo Munobpuayku Poccum ot 17.03.2015 Ne06-259 «O HampaBieHun
nopaboTaHHBIX PEKOMEHIAINI M0 OpraHU3alluy MOJYUYSHHs CPEIHETo 00111ero oopa3oBaHus
B TIIpe/ienax OCBOEHHS 0Opa30BaTENbHBIX MPOrpaMM CpPEAHEro MpodecCHOHAIBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO o0OmEero oOpa3oBaHUs C y4eTOM TpeOoBaHMMH
(dhenepallbHBIX TOCYJaPCTBEHHBIX 00pa30BaTEbHBIX CTAHIAPTOB U MOJydaeMoi npodeccun
WJIH CTICIUATBHOCTH CPEAHETO MPodecCuOHAIBHOTO 00pa30BaHUD)

[Tpukaz MunoOpnayku Poccum ot 17.05.2012 Ne413 (pen. ot 11.12.2020) "OO6
yTBepkAeHUH (eepaTbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPETHEro
obmrero oopazoanus" (3aperucrpupoano B Muntocre Poccun 07.06.2012 Ne24480)

Pacnopspxenne Munnpocsemienust Poccun ot 30.04.2021 NeP-98 «O06 yrBep:x1eHHH
Konmernmun ~ mpenogaBaHus  00mieoOpa3oBaTeNbHBIX  JUCHUIUIMH € YYETOM
npodeccHoHaNbHOM ~ HAMpaBICHHOCTH  IPOrpaMM  CpeIHero  mpodeccroHalbHOTO
o0Opa3oBaHms, peaJu3yeMbIX Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHuUs»

®enepanbHblil 3ak0H OT 29.12.2012 No 273-®03 «O6 obpazoBanuu B Poccuiickoit
denepanuny

HUHTEPHET-PECYPCBI
Poccuiickas snmekTpoHHas mmKoyiia [DnIeKTpoHHBIM pecypc]. — Pexum mocryna:
https://resh.edu.ru
DnekTpoHHas OuOnMoTeuHas cucrema «HarmoHanpHast 2JIEKTpOHHAs OMOIMOTEKAY
[DnexTpoHHBIi pecypc]. — Pexum goctyna: https:/H36.pd
OnektponHas Oubmmoreunas cucrema «IPRbooks» [DnexkrponHsIii pecypc]. —
Pexum noctyna: http://www.iprbookshop.ru/
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KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM

JUCHUILIAHBI

Wzydyenne  oOmieoOpa3oBarenbHOW  y4eOHOW — NUCHUIUIMHBI  «Martemarukay
CONPOBOXKIAETCs MoBeicHIeM uTOoroB | cemectpa B popme mudhpepeHIIMpOBaHHOIO 3aueTa
B paMKax MPOMEKYTOUYHOM aTTECTAlMU U 3aBEPIIACTCS FK3aMECHOM 110 OKOHYAHUHU MIEPBOTO

Kypca.

PesynbTarel 00yueHus

IToka3aTenan
OLICHKH pe3yJbTaTa

@DopMbI U METOABI KOHTPOJISA U
OLIEHKH Pe3yJabTATOB 00yUeHusl

JIHYHOCTHBIE:

- c(hOpMUPOBAHHOCTh

OTBCTCTBCHHOI'O OTHOUIICHHUSA K
0o0y4eHHI0; TOTOBHOCTh H
CIOCOOHOCTh  CTYGHTOB K
CaMOpa3BUTHUIO u
caM000pa30BaHHUI0 Ha OCHOBE
MOTHBALlMU K OOYYEHHUIO W

IIO3HAHHIO,

OK 1. Ilonumams  cywyHocms U
coyuanbuyo 3HAYUMOCMb cgoeti
6yoywetl npogeccuu, nposesimes K Heu
YCmMOoUu4UBbIt uHmepec.

NPOSIBJISIET YCTONYUBBIN
IIO3HABATEIIbHBIA ~ MHTEpEC K
M3YYEHHUIO YUeOHOU TUCIUIUINHBL,
JAE€MOHCTPUPYET  OTBETCTBEHHOE
OTHOILLIEHHE K  BBINOJHEHUIO
y4eOHBIX 3a7a4;

HCIOJIb3yeT 3HaHUS U YMEHHUS JJis

BBIPAKECHUS COOCTBEHHOTO
MHCHHSI,

MPOSIBJISIET CaMOCTOSITEIIBHOCTh U
AKTUBHOCTh B TIOUCKE
HeoOxomuMmoi  uHDOpMAUK TSI
3¢ pexTUBHOTO BBITIOJTHCHHS

yueOHBIX 3ajad.

— HaOJIOIEHUE U  OLEHKA

BBITIOJIHEHUS IIPAKTUYECKUX
3aJJaHUM;

— TEKyIun KOHTPOJIb:
yCTHBIH  ompoc B (opme
KOJUIOKBHYMA,
MaTeMaTHYECKUN JUKTaHT,
TECThI C OTKPBITBIMU OTBECTAMU,

— BBIIIOJIHCHHUEC
CaMOCTOSITENIbHON pabOThI;

— IPOMEXYTOUYHAas
aTTecTranus B dopme

mudpepeHIIMPOBaHHOTO 3ayeTa
(koHTpOIBHAS paboTa);

— uroroBeiii 3k3ameH (EID
0a30BbIi YPOBECHB)

- c(hOpMUPOBAHHOCTh
MPEJICTABICHUN O MAaT€MaTUKE
KaKk YHHMBEPCAJIbHOM  SI3BIKE
HAYKH, CPEICTBE
MOJEIUPOBAaHUS SIBIICHUM U
IIPOLIECCOB, MAESIX M METONAX
MAaTEeMaTUKU;

OK 1. Ilonumams  cywyHocms U
coyuanbuyo 3HAYUMOCMb cgoeti
6yoywetl npogeccuu, nposesims K Heu
YyCmou4usslll uHmepec.

OpUeHTHpYeTcs1 B HHGOpMAIUHU O

COBPEMECHHOM Pa3sBUTHUH
MAaTEMATUKU,
IPOABJISAECT YMCHHC

MOJICTIMPOBaTh B XOJE peIICHUS
3ajady;

AEMOHCTPHUPYET 3HAHUSA
MaTEeMaTHYECKHUX TTOHSITHIA,
3aKOHOB, TEOPETUYECKUX
MOJIOKCHUH, MMEIOIIUX 3HAYCHUE
TUIS MMOHUMAaHUS CYITHOCTH
peIMeTa MAaTEeMAaTHKH.

— HaOJNIIOJIEHME ©  OIEHKA

BBIIIOJIHECHUS MIPaKTUYECKUX
3aJIaHUMH;
— TEKyIUn KOHTPOJIb:

YCTHBIA  OIMpPOC, TMHChbMEHHBIC
paboTHI IO TeMaM (paszenam);

— BBITIOJTHCHHE
CaMOCTOSITENTEHOUN paboTHI;

— TIPOMEXYTOUYHAs
aTTecTalus B dbopme

¢ depeHIIMPOBAHHOTO 3a4eTa

-  IOHMMaHUE 3HAYUMOCTH
MaTeMaTHK{d [  Hay4dHO-
TEXHUYECKOTO rporpecca,
c(hOpMHUPOBAHHOCTH
OTHOIIIEHHUS K MaTeMaTUKe KakK
K 4YacTh oOIleueI0BeuecKoi
KYJIBTYPBI Yepe3 3HAKOMCTBO C
ucTopuei pa3BUTHS
MaTEMAaTHKH, 9BOJIIOIAN
MaTeMaTUYECKUX UICH;

OK 1. Honumamv cywnocmv u
COYUATLHYIO 3HAYUMOCTMY ceoell
b6ydywetl npogeccuu, nposeIsimes K Heu
ycmouuusblil unmepec.

ompejeJser BO3MOXHBIE IIyTH
pelieHuss aKTyaJbHBIX MpodIeM
YeJIOBEUECTBA, KOTOPBIE  MOLYT

OBbITh peIIeHbI CpeacTBaMH
MaTeMaTHYECKOW HAYKH;
JAeMOHCTPUPYeT 3HAHUSA "

IIPEJICTABICHUS] O COBPEMEHHOU
MaTeMaTHKe, MOHUMaHUE BIMSIHUS
MaTeMaTUYECKON HayKH Ha Jpyrue
HayKH ;

ompeaeasier, AaHAJIM3UPYeT H

CPpaBHUBACT KOJINYCCTBCHHBIC
IIOKa3aTciiu, XapPaKTCPUIYIOIIUC
MaTeMaTH4YeCcKne 00b CKThI, ux

MMOJIOKCHHA B IIPOCTPAHCTBE

— HAOJMIOJEHME U  OLIEHKA

BBIITOJTHEHUS MPAKTUYECKHUX
3aJJaHuM;
— TEeKyLuil KOHTPOJIb:

YCTHBI  OMpPOC, THCHMEHHBIE

paboThI IO TeMaM (pazaenam);
— BBINIOJTHEHHE

CaMOCTOSITENTbHOM paboThI;




HCII0JIB3YyeT IMPaAKTUYCCKUC
3HaHUA JJI0 peuicHu-d
CUTYAalIlMOHHBbIX 3aJ1a4

- pa3BUTHE  JIOTUYECKOTO
MBIIIJICHHUS,
MPOCTPAHCTBEHHOTO
BOOOpaXKeHU,
AITOPUTMHUYECKON KYJIBTYpHI,
KPUTUYHOCTH MBIIUICHUS Ha
YPOBHE, HEOOXOAMMOM JUIS
Oynymei npodeccroHanbHON

ACATCIIbHOCTH, JJISL
MIPOJIOJDKEHHSI 00pa30BaHUs U
caMmo0o0pa3oBaHus;

OK 5. Hcnonvsosams ungopmayuouHo-
KOMMYHUKAYUOHHbIE —~ MEXHONO02UU  OJis
COBEPULEHCMBOBAHUSL
npogheccuoHanbHoU 0essmenbHOCIU.

AEMOHCTPUPYET YMEHHS HAUTH
pelIeHHe CTOAIIUX Tepe] HUM
MaTeMaTUYeCKUX 3a7ad, YyMEHHUs
HauTH BBIXO]I u3 JIF000H

CJIOKUBILIEHCSA IIPaKTUYECKOU
CUTYalluu; onpenaeaser
AQHAJIU3HUPYET u CpaBHUBACT
KOJIMYECTBEHHBIE IIOKa3aTely,
XapaKTEepU3yIOIIUe
MaTeMaTHYeCKue OOBEKTHI, nx
IIOJIOXKEHUS B IIPOCTPAHCTBE ;
YCTAaHABJIUBAECT IPUYUHHO-

CJICACTBCHHBIC CBA3U B U3y4YaCMOM
MaTCpHaAJIC,

IMPUMCECHSAET MAaTCMAaTHYCCKHUEC
3HAaHUA B CaMOO6pa30BaHI/II/I

— TEKYIIMHA KOHTPOJIb B
(dbopMe TeCTUPOBAHWS;

— OLEHKa 3aJlaHul
BBITTOJIHEHHBIX HA
MPAKTUIECKOM 3aHSATHU;

— TEKyIUn KOHTPOJIb:
YCTHBIH OMpPOC, THCHMEHHBIC
paboThl MO TeMaM (pazjaenam);
pellIeHHEe CUTYaIlMOHHBIX 33]1ay;

— BBINOJIHEHHE
CaMOCTOSTEIILHOIN padoTHI;

— TIPOMEKYTOYHAs
aTTecrauus B dopme

mudepeHIMpPOBaHHOTO 3aUeTa

- OBIIAJICHUE
MaTeMaTHYEeCKUMHU 3HAHHUSIMU
U YMCHHSIMH, HEOOXOIUMBIMH
B IOBCEHCBHON >KHU3HH, IS
OCBOCHUS CMEKHBIX
€CTeCTBEHHO -  Hay4YHBIX
TUCHUIUIMH W JIUCHUTUTHH
npoeCCHOHATILHOTO  ITUKIIA,
IUIL TIOJTydeHHus: 0Opa3oBaHUs
B 001acTsax, He TPeOyroIuX
yII1yOJICeHHOU

MaTeMaTH4eCKOH IHOATOTOBKH,
OK 5. Hcnonvsosams ungopmayuouHo-
KOMMYHUKAYUOHHbIE —~ MEXHONO02UU  OJis
COBEPULEHCMBOBAHUSL
npogheccuoHanbHol 0essimenbHOCImU.

y4yacTByeT B  TPYNIOBBIX |
KOJUICKTUBHBIX (popMax paboThI;
HCMOJIb3YyeT ¢ ekTuBHBIC
CIoco0bI KOMMYHHKAIIUU B
pelIeHnr yueOHbIX 3a/1a4;
NposiBJIsieT CTpeMJICHHE K
COTPYAHUYECTBY CO CBEPCTHUKAMHU
U B3pOCJIBIMH B 00pa3oBaTeNbHOI,
OOLIECTBEHHO IOJIE3HOH, yueOHOo-
HCCIIEIOBATENILCKONW, TBOPYECKOU
U IPYTUX BHJIAX JICATEITHBHOCTH;

co0mrogaer HPAaBCTBEHHO-
ITHYECKHE HOPMBI
B3aUMO/IeHCTBUS

— HaOnroleHUe M OLEHKa
KOMMYHHUKaTUBHOU
KOMIIETEHTHOCTH B OOLLECHUU U
COTPYJHUYECTBE;

— OIICHKA BBITNIOJIHEHUSI
IIPAKTUYECKUX 3aJaHUi;

— TEeKyIIUH KOHTPOJIb:
YCTHBI OIIPOC, IIHCHMEHHBIE
paboThI o TeMaMm (paszenam);

— BBITNOJIHEHHE
CaMOCTOSITENIbHON pabOThI;

- yMEHHEe SCHO, TOYHO,
IPAMOTHO  M3Jararb  CBOU
MBICIIH B YCTHOU u
IMUCBMEHHOW peYH, MMOHUMATh
CMBICJI TIOCTABJICHHOW 3aJ1a4y,
BBICTPauBaTh AapryMEHTALUIO,
MIPUBOJAUTh  ApTyMEHTBl U

UCIOJIb3YeT 3HaHUS U YMEHUS AJIs
BBIPAXCHUS COOCTBEHHOTO
MHEHUS;

JAEMOHCTPHPYET KYJIbTypy YCTHON
u MICbMEHHOU peuu,
IIPABUJIBHOCTD BBITIOJTHEHUS
y4eOHBIX 3a7a4;

— HAOJMIOJEHME W  OLIEHKA

BBIITOJTHEHUS MPAKTUYECKUX
3aJJaHuM;
— TEeKyLuHl KOHTPOJIb:

YCTHBIH OMpPOC, THCHMEHHBIC
paboThI IO TeMaM (pazaenam);
— BBINIOJTHEHHE

KOHTPapryMEHTHI; . .

OK 6. Pabomamv 6 Koinekmuge u CaMOCTOATCIIEHOH pa6OTLI’
Komawoe, 63aUMO0eliCme06amy ¢ | HCIOJIB3YyeT MaTEMAaTHYICCKNUE | pomekyTOUHAs aTTeCcTalus B
pyKO@O()C‘mSOM, KoJezcamu u | 3BHAHHUA JJIsL BLIpa)KeHI/IH " (bOpMe IlI/I(b(bepeHHI/IpOBaHHOFO
COYUATLHBIMU NAPIMHEPAMU. 000CHOBaHHS COOCTBEHHOTO

IIK 2.2. Opeanusosvisamsv pasiuynvie . 3a9cTa

uepvi ¢ demvmu pannezo u dowkonsiozo | MHCHH,

6o3pacma.

- TOTOBHOCTD ¥ CIIOCOOHOCTbH K HUCIIOJIB3YyEeT MAaTEMATUUYCCKUEC — Ha6J'IIO)IeHI/Ie n OIICHKAa

o0pa3oBaHHIO, B TOM 4YHCIIE
caMm000pa30BaHHUIO, Ha
NPOTSDKEHUM  BCEM  JKU3HU;
CO3HATEJBHOE OTHOIICHHE K

3HAHUS M TPEJCTaBICHUS  JUIS
JanbHeWero  obpa3oBaHus U
camMo00pa30BaHus;

JAEMOHCTPUPYET  CO3HATEIbHOE

BBIITOJTHEHUS MPAKTUYECKHUX
3aJJaHuM;
— TEeKyLui KOHTPOJIb:

YCTHBIA OMPOC, MNUCHMEHHBIE




HETPEPHIBHOMY OOpa30BaHMIO | OTHOIICHHE K  HEMPEpPhIBHOMY | pabOTHI MO TeMaM (pa3zesnam);
KaK  yCIOBHIO  YCIICIIHOW | OOpa30BaHHWI0O  KaK  YCJIOBHIO | — BBINOJIHEHHE
npodeCcCuOHATBHON U | yCHEIIHOMN npo(ECCHOHANBHOM | caMOCTOSTENLHOM PaboThI;
OOIIECTBEHHOH JIEATENFHOCTH; | IEATEILHOCTH. — NPOMEXYTOUHAs

OK 1. Ilonumams  cywyHoCcmb U arTecTalys B (bOpMe
COYUANBHYIO 3HAYUMOCTb ceoeltl

b6ydywetl npogeccuu, nposesms K Heu I[I/I(i)(i)epeHL[I/IpOBaHHOFO 3a4cTa
yemouuusbvlil unmepec.

OK 5. Hcnonvsosams ungopmayuouHo-

KOMMYHUKAYUOHHbIE — MEXHON02UU  OJIfL

COBEPUIEHCINBOBANUSL

npogeccuoHanbHoOU 0esmeIbHOCHU.

- TOTOBHOCTD ¥ CIIOCOOHOCTD K AEMOHCTPHPYET TOTOBHOCTH U — H8,6JHOI[CHI/IG n OICHKAa
CaMOCTOSITEJIbHOM TBOPYECKON | CIOCOOHOCTh OCYIIECTBIATH NOUCK | BBHIIOTHEHHUS MPAKTHYCCKHUX
u OTBETCTBEHHOU | U 000CHOBBIBATH BBI60p 3a):[aHI/II7I;

JIEATEIILHOCTH, pPa3IMYHBIX CIIOCOOOB pEIICHHS | — TEKyIIUi KOHTPOJIb:
OK 1. Homuwmams  cywnocms | yyeQHBIX 3a1a4 C TOYKM 3PEHMS UX | yCTHBI OHPOC, IHCHMEHHbIC
COYUATLHYIO SHAYUMOCTD ceoell

6yOyweti npogeccuu, npoasisime K Heil sbdexTrBHOCTH 1 | paboThl O TeMaM (pa3aenam);
yCmouyusslil unmepec. I_ICJ'ICC006p33HOCTI/I; — BBIIIOJIHEHUE

OK 5. Hcnonvsosams ungopmayuouHo- HCIOJIb3YeT MaTeMaTHYECKUE | caMOCTOSTENLHOM pa6OTLI
KOMMYHUKAYUOHHbBIE — MEXHON02UU  OJIsl ’
COBEPUIEHCMBOBANUSL SHaHM AT pCHICHUA

npogheccuoHanbHoU 0essmenbHOCIU. CUTYyallMOHHBIX 3aJ1a4,

OK 6. Pabomamv 6 Koanekmuse u BbIIlBHFaeT HeCTaHI[apTHLIe

Komanoe, 83aUMO0EUCTNB08ANb c 6 6

PYKOBOOCMBOM, Koane2amu u | CTIOCOORI PCHICHHA Y1COHBIX

COYUATLHBIMU NAPMHEPAMU. 3a4a4;

IIK 2.2. Opeanusogvieamsv pasziuynvie TPOSIBIISICT UHHIHATHBY "

uepwl ¢ Oembmu parnHezo u 00UWKOIbHO20
eo3pacmada.

TBOPUYECKUN TMOAXOA B Y4eOHOI
IEATEILHOCTH.

- TOTOBHOCTh K KOJUICKTHBHOM
paboTe, COTPYTHUYECTBY CO

CBEPCTHHKAMHU B
00pa3oBaTenbHOM,
00IIIECTBEHHO MTOJIC3HOM,

y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U JAPYruxX BUIAX

JIEATENbHOCTH;

OK 6. Pabomams 6 Koiiekmuse u
Komanoe, 83AUMOOCLUCMB08ANb c
PYKOBOOCMBOM, Koane2amu u

COYUATLHBIMU NAPMHEPAMU.
IIK 2.2. Opeanusogvieamsv pasziuynvie
uepol ¢ OemvMu PaAHHE20 U OOUKOILHO20
so3pacma.

JIeMOHCTPHUPYET TOTOBHOCTh K
KOJUICKTUBHOMN pabore,
COTPYIHUYECTBY co
CBEPCTHHKAMH, MPOSABJISIET
AKTUBHOCTh B y4eOHO-

HCCIIEIOBATEIIbCKOM, TPOEKTHOU U
JIPYTUX BUAAX JESITEIBHOCTH.

— HaOJIoJIcHHE H  OIICHKA
BBIITOJIHCHUS MPaKTUYECKUX
3aJJaHUH;

— TEKyIUn KOHTPOJIb:
YCTHBIM  OMpOC, THUCHMEHHbIE

paboThI IO TeMaM (pazaenam);
— BBIIIOJIHCHUEC
CaMOCTOSITENTbHON pPabOTHI.

- OTHOIIICHHUE K
npodecCuoHATBHON
IEeITEIbHOCTH KaK
BO3MOXXHOCTH  y4JacTHs B
pelieHun JIAYHBIX,
OOIIECTBEHHBIX,
rOCy/1apCTBEHHBIX,
0O0IIEHAITNOHAIBHBIX
npobiuewm;

OK 1. Honumamv cywnocmv u
COYUAIbHYIO 3HA4YUMocCmbsv ceoeu

b6ydywetl npogeccuu, nposeIsimes K Heu
YCMOU4UBbIL UHmepec.

OK 6. Pabomamv 6 Kxoanekmuge u
xomaroe, 83aUMOOCUCMB08ANb c
PYKOBOOCEOM, Koanezamu u
COYUATLHBIMU NAPMHEPAMU.

JIeMOHCTPHPYET TOTOBHOCTh K
poQeCCHOHATBHON
JeATEIbHOCTH, KaK BO3MOXKHOCTH
ydyactusa B PCIOCHHUU JIMYHBIX U
0O0IIeCTBEHHBIX MTPOOIIEM.

— HaOJIIOJIcHUE ®  OIlCHKA
BBITIOJIHEHHUS MPaKTUYECKUX
3aJJaHNH;

— TeKyIun KOHTPOJIb:
YCTHBIA  ONpPOC, MUCHBMEHHBIE

paboThI 1O TeMaM (pazaenam);
— BBIIIOJIHCHHUEC
CaMOCTOSITENTLHON paOOTHI.




IIK 2.2. Opzanuzogvieamsv paziuunbie
uepuvl ¢ demovMu panHe2o U OOUKOIbHO20
6o3pacma.

MeTanpeaMeTHble:
- yMeeT CaMOCTOSTENIbHO JOOBIBaTh | — HAONIONEHME M OICHKA
HOBBIE 3HAHMWS, HAXOJIUTH OTBETHI | BHITOJIHEHUS MIPaKTUYECKUX
Ha BOIIPOCHI, UCHOJB3YS YUYEOHUK | 3a7aHMIA;
144 Apyruc HNCTOYHHKU — BBIIIOJIHCHUE
uH(pOopMaIu. CaMOCTOSATEIIbHON PabOTHI.
- YMEHHE CaMOCTOSITENILHO | OTOMpaeT 51 UCIIONB3YeT | — HaOIMIOJEHHE M OIeHKa
OIIPEACIITH eI | HEOOXOAUMYI0 HMH(OPMAIMIO IS | BBIIOIHEHUS MPAKTUYECKUX
JESITeIBbHOCTH W COCTAaBIIATH | 9PPEKTHUBHOTO PEUICHUs YUYEOHBIX | 3a1aHMUIA;
ILJIaHbI JEATENIbHOCTH; | 3aJ1a4; — TEKyIIHi KOHTPOJIb:
CaMOCTOSITEIbHO OLEHMBAET M HHTEPHPETUPYET | yCTHBIA ONPOC, HMCHMEHHBIE
OCYILIECTBJIATD, MH(OPMALMIO, TIOTYy4aeMyI0 U3 | paGoTHI 10 TeMaM (pa3zenam);
KOHTPOJIUPOBATH A | MATEMATHYECKNX UCTOYHUKOB; — BBINOJIHEHHE
KOPPEKTHPOBATH CaMOCTOSATENILHON pabOoTHI.
JIESITETIPHOCTD;

- YMCHHE MCII0JIb30BATh
BCE€ BO3MOXKHBIE PECYPCHI IS
JOCTHIXXCHUA IIOCTAaBJICHHBIX
Lejied M peanu3auuy IUIAHOB
NeSITeNIbHOCTH; BBIOHpATh

YCIICHIHBIC CTpaTCruu B
PAa3JIMUHBIX CUTYyAIIUAX

OK 1. Ilonumams  cywyHocms U
coyuanvbuyo 3HAYUMOCMD cgoeti

6yoywetl npogeccuu, nposesims K Heu
yCmouuusslll uHmepec.

OK 5. Hcnonvsosams ungopmayuouHo-
KOMMYHUKAYUOHHbIE — MEXHONO02UU  OJis

000CHOBBIBAeT BHIOOp crocoba
pelieHus yueOHo! 3a1auu;
JIEMOHCTPHPYET aJCKBaTHOCTh W
CaMOCTOSITENIFHOCTh B TPUHSATHH
pelieHHusT C Y4eTOM COOJIOICHUS
TPaXJTaHCKUX W  HPABCTBCHHBIX
HOPM,;

00001maer, jJejdaerT BBIBOAbI Ha
OCHOBE MaTEeMaTUYEeCKHX 3HAHUH U
(aKkTOB COBpEMEHHOW HAyKH.

— HaOJIoJlcHUE H®  OIICHKA
BBIIOJTHEHUS MPaKTUYECKUX
3aJJaHUH;

— TEKyIlUn KOHTPOJIb:
YCTHBIH OMpPOC, THCHMEHHBIE

paboThI 1o TeMaMm (paszenam);

— BBIIIOJIHCHHUEC
CaMOCTOSTENILHOIN padoTHI;

— TIPOMEKYTOYHAs
aTTecTanus B dopme

Qg QepeHIIMPOBaHHOTO 3a4eTa

COBEPULEHCMBOBAHUSL
npogheccuoHanbHOU 0eamenbHOCHIU.

- YMCHHC IMPOAYKTUBHO 00BSCHAET CYITHOCTBH n - Ha6J'IIOI[eHI/Ie n OIICHKa
O6HIaTBC5[ U | 3BHAYUMOCTH MATEMATHUYCCKHUX | BBIIIOJIHEHUSI IMPaKTUYECKUX
B3alMOJEHCTBOBATH B | 3HAHMUN; 3aaHul;

nporecce COBMECTHOM | pacKpbIBaeT COZIEpHKAHUE | — TeKyImii KOHTPOJIB:
ACATCIIbHOCTH, YUUTBIBATH | OCHOBHBIX MAaTEMATHYCCKHUX YCTHLIﬁ Oompoc, IHUCbMCHHBIC
IMO3UIIMA APYIruX Y4YaCTHHUKOB MMOHSTUHN C HCIIOJIb30BAHUECM pa6OTI>I 10 TEMaM (pagHeHaM);
IEATeNBHOCTH,  9()(EKTHBHO | CHENUATBLHON TEPMUHOJIOTHH; —  BBITOJHEHHE

paspernaTh KOH(IHUKTHL; AEMOHCTPpHUPYET YMEHHUE | camMOCTOSTEIBHON pabOTHI;

OK 6. Pabomamo 6 _Kontexmuse U | [IPOJYKTHBHOTO 00IIEHNS H — npoMexyTOUHast

Komanoe, 63aUMOO0ELICMBOBAMb c .

PYKOBOOCBOM, Koanezamu y | B3AHMOICHCTBHA B lponecce arTeCTanusa B q)OpMe

COYUANbHbIMU napmuepamu.

COBMECTHOH AEATEIbHOCTH

Qg QepeHIPOBaHHOIO 3a4eTa

- BIIAJICHHE  HABBIKAMH | BJIageeT npuemMamu | —
TI03HABATENILHOM, y4eOHO- | mesenonaranms, Onpesenser myTH
HCCIIEI0BATEILCKOU U | JOCTHKCHHUS y4e0HO-
HPOCKTHOU ACATCIIBHOCTH, | ycciienoBaTeNbCKOM U MPOEKTHOM
HABBIKAMH PA3PEIICHUS | jegrenbHOCTH
npobiem; onpenenser s dexTHBHBIC
- CMOCOOHOCTR 1 | cioco6sl paspemienus npobnewm;
T'OTOBHOCTP K ocymecTBasier camocTosTebHbII
CaMOCTOSITEIBHOMY ~ TMOMCKY | | = METONOB —
METOJIOB CIICHUS
- aKqueCKI/IX p 3anayq HpaKTI/IquKHX 3a1a4

p Aad, NpUMeHsIeT HAa NPAKTUKE HPHEMbI
HpI/IMeHeHI/IIO pa3JII/IHHLIX




METOJ0B ITIO3HAHU.

OK 5. HUcnonvzoeams ungopmayuonno-
KOMMYHUKAYUOHHbIE — MEXHON02UU  OJiA
COBEPUIEHCINEOBAHUSL
npogheccuoHanbHoU 0esmenbHOCHU.

IIK 2.2. Opeanusogvieamsv pasziuunvie
uepbl ¢ 0emvMu panHezo U OOULKOTbHO2O0
8o3pacma.

pPEIICHUA MaTEMAaTHYCCKUX 3a1a4

- TOTOBHOCTB U CIIOCOOHOCTD K

CaMOCTOSITENLHOU
MH(POPMAIMOHHO-
MM03HAaBaTEILHOM
JICITEIILHOCTH, BKJIFOYAas
YyMEHHE OpHUEHTHUPOBATHCA B
Pa3IUYHBIX HCTOYHHUKAX
nH(popManuu, KPUTUYECKH
OIICHUBATH 51
WHTEPIIPETUPOBATH
WH(POPMAIIHIO;

OK 5. Hcnonvsosame un@opmayuonHo-
KOMMYHUKAYUOHHbIE — MEXHON02UU  OlA
COBEPUIEHCMBOBANUSL
npogeccuoHanbHol 0eamenbHOCHU.

IIK 2.2. Opeanuzogvieamsv pasiuyHvie
uepuvl ¢ 0emv M paHHe20 U OOUKONILHOO
603pacma.

JI€MOHCTPUPYET TOTOBHOCTb U
CIIOCOOHOCTh K CaMOCTOSATEILHON
UH(POPMALMOHHO-TI03HABATEIHHOM
JeATENIHOCTH;

ymeer OPUEHTUPOBATHC B
Pa3IUYHBIX MCTOYHHKAX
uHpopManuy, KPUTHYECKH

OLICHMBAaTh W HWHTEPIPETHPOBATH
UHpOPMALIUIO

— HaONIOJEHME M  OLIEHKa
BBITTOJTHEHHS MPAKTHYCCKHUX
3aJJaHuM;

— TEKyIun KOHTPOJIb:
YCTHBIH OIPOC, IMHCHMEHHBIC

paboThl o TeMam (paszenam);

— BBIIIOJIHCHHUC
CaMOCTOSTEIILHOI padoTHI;

— TIPOMEKYTOYHAs
aTTecTranus B dopme

mudepeHIMpOBaHHOTO 3aUeTa

- BJIJICHUE A3BIKOBBIMHU | yM€€T SICHO, JIOTHYHO M TOYHO | — HAONIOJACHHE W TEKYIIHH
CpeACTBAMU: YMEHHUE SCHO, | U3JIaraTh CBOIO TOYKY 3pEHUS KOHTPOJIb: YCTHBIN OMPOC;
JIOTUYHO W TOYHO WU3JIarath | HCIOJIb3yeT aJICKBaTHEIE
CBOIO TOUYKY 3pEHUs, | A3BIKOBBIE CPEICTBA
HUCIIOJIb30BAaTh aJICKBaTHBIC
SI3BIKOBBIE CPEACTBA
- BJIAJICHUE  HABBIKAMU | CAMOCTOSITEJIbHO BbIAECJACT | — HAOMIOJEHME H  OLIEHKa
[I0O3HABATEIILHOU pe(I)JIeKCI/II/I HaBbIKaAMH TO3HABATEJIbHOMN | BBHIMOJIHEHUS IPaKTUYECCKUX
KaK OCO3HAaHWs COBEPIIACMBIX | pedeKCHH; 3a/1aHHI;
ACUCTBUU U MBICIIUTCIIBHBIX CTPOUT paccyxaeHus, _ TeKyH_U/Iﬁ KOHTPOJIb:
HPOLCCCOB, MX PE3YABTATOB M | pocTeiiine yMO3aKIIOYEHHS; YCTHBIA  ONPOC, MHCEMEHHBIE
OCHOBAHUM, ~TPAtHIL  CBOCTO | nenaer apryMCHTHPOBAHHBIC | pabOTHI O TeMaM (pa3zaenam);
3HAHUS W HE3HAHUS, HOBBIX | pronoqo.
MO3HABATEIbHBIX  3aJay U AP —  BRITIOJIHCHHC

onpeneasier  IrpaHullbl  CBOCIO | camocTOATENHbHON PabOTHI;
CPEICTB [UISl UX JIOCTHARCHUA. | o oo o bt
OK 1. Ilonumams  cywyHocms U ’ — HOPOMEXKYTOIHAA
COYUATILHYIO 3HAYUMOCMb ceoell Q)opMy.]mpyeT TIO3HABATCJIbHBIC aTTecranuAa B (bopMe
Oyoyweti npogheccuu, nposename K Hetl | 3aJaYH. Z[I/I(i)(l)epeHHI/IPOBaHHOFO 3a4eTa
yCmouyusbvlll unmepec.
- LEJICYCTPEMIICHHOCTE B | JEMOHCTPHpYeT — HaONIOJEHHE H  OIECHKa
nouckKax u OPUHATHAMN | IETICYCTPEMIICHHOCTh B IIOMCKAaX U | BBIMOJHECHUS MPAKTHYECKUX
peuicHuu, COO6pa3I/ITCJIBHOCTL IIPUHATAN pe]_HeHHf/'I; BaﬂaHHﬁ;
n MHTYMIMSA,  PasBUTOCTb | mposiBJsieT COOOPa3UTENBHOCTh U | — TEKyIIUiH KOHTPOIIb:
TIpPOCTPaHCTBCHHBIX HHTYHIIHIO; YCTHBIH  OMPOC, TMHCHMEHHBIE
Mpe/ICTaBIeHUH, CIOCOOHOCTH

BOCIPUHUMATH
TapMOHHIO MUDA.

KpacoTy u

OIlEeHUBAET KPacoTy M TapMOHHIO
OKPYXKAaIOIIEero MUpa

paboThI IO TeMaM (pazaenam);
— BBINIOJTHEHHE
CaMOCTOSITEIIbHOUN paboThl;

IIpeameTHbIE:

- c(OpPMUPOBAHHOCTH | 3HAET M NMOHMMAET CMBICT HayKU | — HaONIOJEHHE M  OLEHKA
MPECTABICHUA O MaTeMaTUKE | MATEMATHUKA, KAaK YaCTH MHUPOBOM | BBHIMOJIHEHUS MPAKTHYECKUX
KaK 4aCTU MHUPOBOW KYJBTYpPHI | KYJIbTYpHI; 3a71aHU;

U O MECTC MATCMAaTUKN B | YMEET OIINChIBATH Ha — TeKyn.leI KOHTPOJIb:




COBPEMEHHOM IMMBHJIM3AIIHH, O
criocobax ONMCAHUS Ha
MaTEMATHUYECKOM SI3BIKE

SIBJICHUM PEaJIbHOTO MUPA;

IIK 5.4. Ogopmname nedacocuueckue
paspabomku 8  gude  OMuemos,
pepepamos, sblcmynieHul.

1IK 5.5. Yuacmeosams 8
UCCIe008amenvckoll. U NPOEKMHOU
OdesamenvHOCMU 8 001ACMU OOUKOILHOZO0
00pazosanus.

MaTEeMaTUYeCKOM SI3bIKE SIBICHUS
peabHOTO MUPA;

UCNOJIb3YyeT B  INPAKTUYECKOU
JIEeATETLHOCTH 3HAHUS W YMEHUS,
HEO0OXO0IUMBIE JUISL  pelIeHUs
Pa3IMYHBIX MPAKTUYECKHUX 3a/1a4

YCTHBI  ONpPOC, THCHMEHHBIE
paboThI 1o TeMaMm (paszenam);
— BBINIOJTHEHHE
CaMOCTOSITEITLHON pabOThI;
— TPOMEKYTOYHAs
arrecraius B hopme
mudepeHIMpoOBaHHOTO 3aUeTa

- c(OPMHPOBAHHOCTh
[IPEACTABICHUI 0
MaTEMaTHUYECKUX  IOHATHAX
KaK 0 BAYKHEHIIINX
MaTEeMaTUYECKUX  MOJCIIX,
IIO3BOJISIIOIIMX OIUCHIBATH U
U3y4aTh pa3HbIE IPOLIECCH H
SIBJICHUS; IIOHUMaHue
BO3MO>XHOCTH
AKCHOMAaTHYECKOTO
IIOCTPOCHHSI MaTeMaTUYECKUX
TEOPHiL;

BJIaJeeT OCHOBHBIMU
MaTEMaTUYECKUMU  MOHATHUIMM,
CBOMCTBAMH MaTeMaTH4YECKUX
00BEKTOB, 3aKOHaMH
MaTEeMaTUYECKUX  Ollepauui, cC
IIOMOUIbI0 KOTOPBIX ONHUCBIBAET U
U3y4aeT pas3IM4YHbIE NPOLECCHl U
SBJICHUS;

3HaeT M NMOHMMAeT BO3MOKHOCTH
AKCHOMAaTHYECKOI0  MOCTPOEHUS
MaTEMaTUYECKUX TEOPHIL;
HCIOJb3YeT B  IPAKTHYECKOU
JESATCIIBHOCTY 3HAaHUSA W YMEHMUS
JUIsl OPUEHTALUM HAa MECTHOCTH U
pellleHnsl JKU3HEHHBIX 3aJad |
cUTyarun

— HaONIOJEHME M  OLIEHKa
BBITTOJTHEHHS MPAKTHYCCKHUX
3aJJaHUM;

— TEKyIun KOHTPOJIb:
YCTHBIH OIPOC, IMHCHMEHHBIC

paboThl o TeMam (paszenam);

— BBIIIOJIHCHHUEC
CaMOCTOSTENILHOIN paboThI;

— TIPOMEKYTOYHAs
aTTecranus B dopme

mudepeHIMpPOBaHHOTO 3aUeTa

- BJIaACHUC MCTOJaMH
A0Ka3aTCJIbCTB U AJITOPUTMOB
PCUICHUA, YMCHHUC Hux
IIPUMCHATD, MMpOBOAUTH
AOKAa3aTCJIbHBIC PACCYXKICHUSA
B X04€ pCUICHUA 3a1a4;

1IK 3.2. IIposooums 3anamus c oemvmu
OOUIKONbHO20 803PACA.

IIK 5.4. Ogopmname nedacocuueckue
paspabomku 8  ude  OMuUEmos,
pedepamos, euicHmynieHul.

1IK 5.5. Yuacmeosams 6
UCCIE006AMENbCKOU U NPOEKMHOU
desmenbHOCMU 8 0OAACMU OOUIKOTLHO2O0
0bpazosanus.

3HaeT M IOHMMAaeT IPUEMBI U
METO/ABl pELICHUs YypPaBHEHUN H
HEPaBEHCTB, METOJbI U aJITOPUTMBI

JI0Ka3aTeabCTBa 3aKOHOB
MaTEMaTUKH, OCHOBHBIX TEOPEM
Kypca reOMeTpHH;

aHaJu3upyeT UH(pOpMAaLHIO,

HEOOXOAUMYIO ISl MPOBEICHUS
JIOKa3aTeNbHBIX PACCYXKICHHH B
XOJIe pelIeHHs 3a/1a4;

HCMOJIb3yeT B  MPaKTHUUYECKOM
JESTSIIbHOCTH 3HAHUS W YMCHHS

JUIl  ONpPEACIICHUs  PacCTOSHUM,
BEJIMYMH YIJOB, HAWOOJIBIIUX H
HaVMEHBIINX 3HA4YECHUMU
BEJINYUHBI, a TaKxe
IpUOIIMKEHHBIX 3HA4YECHUU

BEJIMYMHBI 1 MHOTOE JIPYTOE.

— HaOJIoJIcHUE H  OIICHKA
BBIITOJIHCHUS MPaKTUYECKUX
3aJJaHNMH;

— TEKyIUn KOHTPOJIb:
YCTHBIM  OMpOC, THUCHMEHHbIE

paboThI IO TeMaM (pazaenam);
— BBIIIOJIHCHUEC
CaMOCTOSITETIbHON pabOThI;

BJIa/ICHUE CTaHIapTHBIMU
prueMaMu pelieHus
paloHaIbHBIX U
UppalMOHATIbHBIX,
[IOKA3aTeIbHbIX, CTEHNEHHBIX,
TPUTOHOMETPUUECKHUX
YPaBHEHUII U HEPABEHCTB, MX
CHUCTEM; HCIOJIb30BaHNE
TOTOBBIX KOMIIBIOTEPHBIX
porpaMM, B TOM 4YHCIIE IJIf
[IOMCKAa IIyTH pElIeHus W

3HAeT M INOHHUMAECT HpI/IéMBI u

METOABl  pPEUIEHUs  Pa3IMYHBIX
YpPaBHEHUN U HEPABEHCTB, UX
CUCTEM;

HCIOJIb3yeT TOTOBBIE
KOMITBIOTEPHBIE TPOrPAMMBI  JIJIS
[IOMCKA  IIyTH  pELICHUd U
WJLTIOCTPALUH peuieHus

YpaBHEHHI U HEPABEHCTB

— gaOmromeHne W OIIEHKA
BBITIOJIHEHHUS MPaKTUYECKUX
3aJJaHNH;

— TeKyIun KOHTPOJIb:
YCTHBIA OMNpPOC, MNHUCHbMEHHBIE

paboThI 1O TeMaM (pazaenam);
— BBINIOJTHEHHE
CaMOCTOSITENTLHON pabOThI;
— TIPOMEXYTOUYHAast
arrecranus B Gopme
G hepeHIIMPOBAHHOTO 3a4eTa




WJUTIOCTpaluu peleHus
YpaBHEHUU U HEPABEHCTB;

- c(OpPMHPOBAHHOCTH
MPEJICTaBICHU 00 OCHOBHBIX
MOHATHUSX, HIEAX M METoJax
MaTEeMaTHYeCKOT0 aHAIIN3a;

1IK 3.2. IIposooums 3anamus c oemvmu
OOUIKONLHO20 803PACA.

HNmeer npeacTaBJieHusl 00
OCHOBHBIX IIOHATHUAX, HACIX H
METOJIax MaTeMaTHYECKOTO
aHaJIn3a;

00LSICHSIET OCHOBHEIE CBOMCTBa
(GYHKIIUHM, WUCTOIB3YsI HEKOTOPBIC

— HaONIOJEHME M  OILIEHKa
BBITTOJTHEHHS MPAKTHYCCKHUX
3aJJaHUM;

— TEKyIUn KOHTPOJIb:
YCTHBIH ONpPOC, IHCHMEHHBIC

paboThI o TeMam (paszenam);

UJeH MaTEeMaTHYeCKOro AaHalu3a | — BpITOHEHHE
(F60MeTPI/I‘levCKI/IPUI CMBICT | camMOCTOSTENILHON pabOThI;
IMPOU3BOJIHOMH, HaJIM4Yue TOYECK — TIPOMEKYTOUYHAs
SKCTpEMyMa bYHKIMH, | arrecranus B bopme
MOHOTOHHOCTh (YHKIMH); nuddepeHIIpoBaHHOTO 3a4eTa
aHaJu3upyer UH(OPMALHIO,
HEOOXOIUMYIO ISl MCCIICIOBAHUS
byHKIUM
- BJIaACHUC OCHOBHBIMH | IOHUMAaET pasiinuuc MCKOAY - Ha6JHOI[eHI/Ie u OIICHKAa
IIOHATUAMUAU 0 IIJIOCKHUX " | INIOCKUMU W MTPOCTPAHCTBCHHBIMU | BBIIIOJHCHHUA IMPAKTUYCCKUX
IIPOCTPAaHCTBCHHBIX (1)I/Il"ypaMI/I, 3HaeT X OCHOBHBIC 3aﬂaHI/II7I;
TreOMCTPHUICCKUX (1)I/IpraX, ux CBOﬁCTBa; — TGKanHfI KOHTPOJIb:
OCHOBHBIX CBOMCTBAx; | yMeeT paclo3HaBATh HA YEPTEXKAX | yCTHBIA OMPOC, MHCHMEHHBIE
C(bopMHpOBaHHOCTL YMCHUSA | K B pcaTbHOM MHpE pa6OTI>I IO TeMaM (pa3IIeJ]aM);
pacCiioO3HaBaTb Ha YCPTCKaAX, | TCOMCTPHUICCKUC (bl/lrypbl; BBIIIOJIHEHUE
MOACIIEIX U B PCAJIbHOM MUPE | HCIMOJB3YET HM3YYCHHBIC CBOICTBa CaMOCTOSTCIIbHON pa60T1,1;
r€OMETPUUYECKHE (burypsl; | reOMETPUYECKHUX buryp M| — [mpoMeXyTOYHAs
MIPUMEHEHUE M3YYCHHBIX | pa3iuyHble  (POpMYIIbI JUIA | aTTecTauus B opme
CBOICTB FCOMETPUYCCKHX | PCLICHUs TCOMCTPHYCCKUX 3a/a4 U | nyhhepeHIMPOBAHHOTO 3a4eTa
buryp wu  dopmyn s | 3amadg c [IPaKTUYECKUM
peuicHu-d TCOMETPHUICCKUX | COACPIKAHUCM;
3aga4 u 3a1a4d C
MPAKTUICCKUM COACPKAaHUECM;
IIK 5.4. Ogopmname nedacocuueckue
paspabomku 8  @ude  OMUEmos,
pegepamos, goicmynieHuil.
1IK 5.5. Yuacmeosams 8
UCCIE006AMENbCKOU U NPOEKMHOU
desmenbHOCMU 8 0OAACMU OOUIKOTLHO2O0
obpazosanusi.
- chopmupoBaHHocTh | Umeer NpeacTaBJieHue 0| — HaOmroleHWE M OLEHKA
Hpe,[[CTaBJ’IeHPIfI 0 IMponeccax | mnmpoureccax MU ABJICHUAX, UMCIOIIUX | BBIMIOJIHCHUS MPAKTUYCCKUX
u SIBJICHUAX, NMCHOIIIUX BepOfITHOCTHBIfI XapaKkTep, 0 3aﬂaHHﬁ;
BepO}ITHOCTHHﬁ XapaKkTep, O | CTATUCTUUYCCKUX — TeKyH_[I/Iﬁ KOHTPOJIb:
CTAaTUCTUYCCKUX 3aKOHOMECPHOCTIX B pcaIbHOM YCTHI)II\/'I OIpoC, IHUCHMEHHEIE
3aKOHOMCPHOCTSX B pP€aJIbHOM | MUPE; pa60T},1 10 TeEMaM (pa3HeHaM);
MHpe, 00 OCHOBHBIX MOHATUSX | 3HAET " HCNOJB3YET | _ pRpIOTHEHUE
JIeMEHTapHON TEOPUU | KIITACCHYECKYIO $opMyIy | camocTosTENBHOM PaGOTEL;
BEPOSATHOCTEN; YMEHHH | BEPOATHOCTH COOBITHS, TEOPEMBI O | _ IPOMEXYTOUHAs
HaXoAUTb M OLIEHUBATh | CyMMeE u TPOM3BENEHUH | grrecTanus B popMe 3a4eTa
BEPOATHOCTHU HACTYIJICHUA | BEPOATHOCTCHU X
cOOBITHIA B HpOCTCfII.HPIX ymeer HaXoaUuThb YUCJIICHHBIC

MPAKTUYECKUX CHUTYalMsIX |
OCHOBHBIE  XapaKTEPHUCTHUKU
CIIyYaHBIX BEJIMYMH;

XapaKTEPUCTUKH CTATHCTHYECKOTO
psiaa, WCIONb30BaTh TpaduKu U
TaOIUIBI, qT0 IIOMOT'aeT
OPUEHTHPOBATHCS B MPAKTHUECKOU
JEeSITENLHOCTHA

- BJIaJICHUC HaBbIKaMU

AEMOHCTPHUPYET HABBIKU

— gaOmromeHne W OLIEHKA




HCIIOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX IIPOrPaMM

IIpH pCHICHUHN 3ada4.

1IK 3.2. IIposooums 3anamus ¢ oemvmu
O00WKOILHO20 803paACMa.

IIK 5.4. Ogopmname nedazocuueckue
paspabomku 8  ude  OMUemos,
pepepamos, sblcmynieHul.

1IK 5.5. Yuacmeosams 8
UCCIE006AMENbCKOU U NPOEKMHOU
OdesamenvHOCMU 8 001ACMU OOUKOILHO2O0
0bpaszosanusl.

UCIIOJIb30BaHUs TOTOBBIX
KOMIIBIOTEPHBIX IIpOTpaMM  IIpU
peuieHuy 3a1a4y

BBITTOJTHCHUS
3aJJaHuM;

— BBINIIOJIHEHUE
CaMOCTOSATEIILHON PabOTHI.

MPAKTUYCCKUX

Kpurepum oueHku pe3yjbTaToB 00yUYeHUsI

Kpumepuu oyenku npu ycmmnom onpoce.

— OtMmerka 5 (OTVIMYHO) CTaBUTCS 3a MOJIHBIM OTBET HA MOCTABJICHHBINH BOIIPOC C

BKJIIOUEHHEM B COJEpXKaHUE OTBeTa pacckaza (JIEKLMM) NpernoaaBaress, MaTepHajloB
y4eOHUKOB U JIOMOJIHUTEIHHOM JTUTEpaTyphl 6€3 HABOIAILINX BOIIPOCOB.

— Otmetka 4 (XOpOIIO) CTaBUTCA 3a TMOJHBIA OTBET HA MOCTABIECHHBIA BOMPOC B

o0beMe pacckaza (JeKIUHU) TMpenojaBaTeNss WM TOJHBIA OTBET C BKIIOYECHUEM B

COACPIKAaHUC MaTCpHrajia y‘IC6HI/IKa,

BOIIPOCAaMU NPENOAABATENS.
— OrmMmertka 3 (YZOBIETBOPUTEIILHO) CTABUTCS 32 OTBET, B KOTOPOM O3BY4EHO Ooiiee
II0JIOBHHBI Tp66yeM0r0 Marcpurajia, C MOJOXUTCIbHBIM OTBCTOM Ha YaCTb HAaBOJAIINX

BOIIPOCOB.

ﬂOHOHHHTGHBHOﬁ JIMTCPATYPhI

C HaBOIAIUMHU

— OtmMmeTka 2 (Hey,Z[OBHCTBopI/ITeHBHO) CTaBUTCA 3a OTBET, B KOTOPOM O3BYYCHO
MCHEC II0JIOBHHBI Tpe6yeM0r0 marcpuajia, ¢ OTpHULUATCIbHBIMUA OTBETAMU Ha HABOIAIIHC

BOIIPOCHI

HE€ O3BYYCHO TIJIaBHOC B COHACpKaHUU BOIIpOCa,

OOBSICHEHUS IPUYMH 00YJAIOLIHIICS OTKA3aJICs OT OTBETA.
Kpumepuu oyenku npu mecmoeom Konmpone.
— Otmetka 5 (oTruHO) cTaBUTCS 32 95% U Oosee MpaBUIIbHBIX OTBETOB.
— Otmertka 4 (xopomo) craButcs oT 80% 10 94% npaBUIBHBIX OTBETOB.
— Otmetrka 3 (ymOBIETBOPUTENBbHO) cTaBUTCA OT 60% mo 79% mpaBUIBHBIX

OTBCTOB.

0e3 mpeaBapUTEIHHOIO

— Otmerka 2 (HEyIOBJIETBOPUTENIBHO) CTaBUTCS Npu Hamuuuu MeHee 60%
MIPAaBUJIBHBIX OTBETOB MJIM MPU OTKa3e 00yUaroIIerocs MpPOMTH TECTOBBIN KOHTPOJIb.
VYpoBeHb YCBOCHHS IPOTPAaMMHOT0 MaTepralia OIEHUBAETCS CIEAYIOINM 00pa3om:

Lyposenv: 0,95 u 6vlue — eblue ONMUMATLHOCO
Il ypogens: 0,71 -0,94  — onmumanvhoiii
11l ypogens.: 0,6 — 0,70 — oonycmumblii

1V yposenw: 0,59 u nusce — kpumuueckuii
Kpumepuu oyenueanua npakmuyecKko2o 3aHAmMus
— OrneHka «5»BBICTABISAETCSA, €CITU CTYJIEHT UMEET IITyOOKHe 3HaHUS y4eOHOTO

Marepuajia II0 TEMC MPAKTUYCCKOrO 3aHATHUA,

IMMOKAa3bIBACT YCBOCHUC B3aNUMOCBA3U

OCHOBHBIX HOHﬂTHﬁ, HCIIOJIB3YEMBIX B pa60Te, CMOI' OTBCTUTHh Ha BCC€ YTOYHAIOMIUE U

JOIIOJIHUTCIIBHBIC

BOIIPOCHI;

CTYyIEHT JIEMOHCTPHUPYET

3HaHUA

TECOPECTUUCCKOTO U

MPAaKTUYCCKOro Marcpuajla B CAUHCTBC, OMNPCACIACT B3aUMOCBA3U MCKAY IOKA3aTCIAMU
3aga4u, I(aéT HpaBHHBHBIﬁ AJITOPUTM PCIICHUA, OMPEACIIACT MCKIUCHUIINIMHAPHBIC CBA3U

10 YCJIOBUIO 3aJaHUs.

- OI_ICHKa «4» BBICTABJIACTCA, €CJIU CTYACHT IIOKAa3aJl 3HAHHC yqe6Horo
MaTrepuraia, yCBOUJI OCHOBHYIO JIUTCPATYPY, CMOI' OTBETHUTD IOYTH ITIOJHO HA BCC 3a/IaHHBIC

JOIIOJIHUTCIIBHBIC n

YTOUHSOIINE

BOIIPOCHI;  CTYACHT

JEMOHCTPUPYET  3HAHUS

TEOPETUUYECKOTr0 U MPAKTUYECKOT0 MaTepHralla 10 TeMe MIPAKTUIECKOrO 3aHATHS B €IMHCTBE,
JOMyCKasi HE3HAYNTEIbHBIE HETOYHOCTH IIPU PELICHUH 337a4, NMesl HEMOJHOE TOHMMaHUe
MEXIUCIUIUTMHAPHBIX CBS3€H MPU MPaBUIILHOM BBIOOpE aIrOpuTMa PELICHHS 3aJaHHs.




— Ouenka <«3»BBICTABIISIETCS, €CIM CTYIEHT B I1IE€JIOM OCBOWJI Marepuai
MIPAKTUYECKOr0 3aHATHUSA, OTBETHJI HE HAa BCE YTOUHSIOLIME M JIONOJHUTEIIbHBIE BOIPOCHI;
CTYAECHT 3aTPyAHSETCS C NPAaBWIBHOW OLEHKON MPEIJIOKEHHOW 3a/1aud, AAET HEMOJIHBINA
OTBET, TPeOyIOIIUN HABOASIIMX BOIPOCOB MpErnoAaBarelisi, BIOOp alroputMa pereHus
3a/1a4yv BO3MOYKEH MPU HaBOJISIIMX BOIPOCAX MPEMNO1aBaATEIIs.

— OueHka «2»BBICTABIIACTCS CTYACHTY, €CJIM OH UMEET CYIIECTBEHHBIE MPOOEIbI B
3HAHHUAX OCHOBHOIO Yy4eOHOro MaTepuana MPaKTUYECKOrO 3aHATHSA; HE PaCKpbLI
coJiepKaHuE BOIIPOCOB, HE CMOT OTBETUTh HA YTOUHSIIOUIUE U JOMOJHUTEIHHBIE BOIPOCHI,;
CTYICHT JaET HEBEPHYIO OLIEHKY CUTYAI[MH, HEIIPaBIJIbHO BBIOUPAET aIrOPUTM JACHCTBHIA.

Kpumepuu oyenku npezenmawuu:

— OueHka «5» - BBICTABIISIETCS CTYACHTY, MPE3EHTAIMsI KOTOPOTO BBINOJIHEHA
[0 TeM€ MPOrpaMMbl yU4eOHON AUCHMILTUHBI, B COACPX AHUHM TMPEICTaBlIeHA JOCTOBEpHAs
uHpopManus 00 HUCTOPUYECKHX CIpPaBKaxX M TEKYIIUX COOBITHSAX, BCE 3aKIIOYCHHS
MOATBEPKJIECHBl JOCTOBEPHBIMU HCTOYHUKAMM, S3bIK M3JI0KEHHS Marepuana IOHSITEH
ayTUTOPUH, OMpesesieHa AaKTYalTbHOCTh M TOJE3HOCTh COJICpPXKAHUS; COOMIONCH eAMHBIN
CTHJIb OoQOpMIIeHHs,  BclioMoraTenbHas HWHopManus (yHpaBisiONME KHOMKH) HE
npeoOyiaaeT HaJl OCHOBHOM WH(popManued (TEKCTOM, WJUTIOCTPAIUSAMH); TPE3CHTAIUS
cocrour wu3 10 cmaiinos-15 cnaiigoB, mpudT OCHOBHOIO TEKCTa HEe MeHee 24; Ha
TUTYJIBHOM JIUCTE TIPEIICTABJICHBI: HA3BAHUE OpTaHU3aIUH, POCKTa, (O aBTOpa, TPYIINA,
HAy4YHBI PYKOBOIUTEINb; B COAEPKaHUU WH(MOPMALMU UCHOIB3YIOTCS KOPOTKHE CJIOBa U
MPEAJIOKEHUS, 3ar0JIOBKH MPUBJICKAIOT BHUMAaHHUE ayJTUTOPUH.

- Onenka «4» - BBICTABIISIETCS CTYACHTY, MPE3EHTAIMSI KOTOPOTO BBINMOJIHEHA
[0 TeM€ MPOrpaMMbl yUYeOHON AMCIMILTUHBI, B COACPXKAHUKM TMPEICTaBlIeHA JOCTOBEpHAs
nHpopManus 00 HMCTOPUYECKUX CIIPaBKaX M TEKYINUX COOBITHIX, BCE 3aKIIIOUCHUS
MOATBEPKJICHBl JOCTOBEPHBIMU HCTOYHUKAMM, S3bIK M3JI0KEHHMS] Marepuana IOHSITEH
ayJIUTOPHUH, OTpE/CNieHa AaKTyaJlbHOCTh M TOJE3HOCTh COJEPIKaHUS; COOJIOJEH €IMHBIN
CTHJIb OQOpMIIeHHs,  BclioMoraTenbHas HWHpopManus (yHpaBisONME KHOMKH) HE
npeoOyiagaeT HaJl OCHOBHOM WH(poOpManued (TEeKCTOM, HWILTIOCTPAIMSIMHE); IMPE3CHTAIUSI
coctouT u3 Oomee 15 cnaiinoB, mpudt OCHOBHOrO TEKCTa HE MeHee 24; HMEIOTCs
HETOYHOCTH B O(OPMIICHUHU TMpE3CHTAIMH; B COACPKAHWU HHGOPMAIIUU 3arojOBKU HE
MPUBJIEKAIOT BHUMAaHUE ayIUTOPHUHU.

— OneHka «3» BBICTaBISIETCS CTY/IEHTY, PE3EHTAIUsl KOTOPOTO BBIIIOJIHEHA IO TEME
IporpaMMbl y4yeOHOH JUCLMIUIMHBL, B COJAEp)KAaHUM  TpeJcTaBlieHa WHpopMmanus o0
HCTOPHYECKHUX CIPaBKaxX, HO OTCYTCTBYET MH(POPMAITUS O TEKYIIUX COOBITUSAX, 3aKITIOUCHHS
HE TMOJTBEPXkAEHBl JIOCTOBEPHBIMH HMCTOUYHUKAMH, S3bIK H3JIOKEHMS Marepuaia
HEJ0CTAaTOYHO MOHATEH ayJUTOPUH, OIIpe/ieJieHa aKTyaJbHOCTb U MOJE3HOCTh COAEPIKAHMUS;
HE Be3Jle COOJIOJEH €IWHBIH CTHIb OQOpPMIICHMs,  BCIOMOrareibHas HHGOpMAaIHs
(ympaBasitomiue  KHOTIKH) npeoOnagaeT HaJA OCHOBHOM uWHQoOpMainuend (TEKCTOM,
WLTIOCTPALMSIMU); IPE3EHTALMSI COCTOUT M3 Oonee 15 cnaiioB, Hpu(pT OCHOBHOTO TEKCTa
HEe MeHee 24; MMEITCS HETOYHOCTH B OQOpPMIIEHMM MPE3CHTAlMU; B COJEp’KaHUU
nH(OpMaIIUU 3aT0JIOBKU HE PUBJIEKAIOT BHUMAaHUE ayJAUTOPUH.;

- OneHka «2» - CTYAEHT HE NMOATOTOBWJI MPE3EHTAIMIO WM COJep)KaHue
Mpe3eHTAllMM HE PACKPBIBAET CYIIHOCTh U OCOOCHHOCTH 3asiBJICHHON TEMBI.

Kpumepuu  ouenku npu  npogedenuu  Oughgpepenyupoeannozo  3auema
(npomesxicymounas ammecmayus, KOHMpoavHaAA paboma)

- Omnenka «5» BbICTaBIsSIETCs O0ydYaroIeMycsi, €cil OH INIyOOKO M TNPOYHO
YCBOMJI MTPOrPaMMHBII MaTepuall, UCUYEepIIbIBAIOIIE, TOCIEI0BATENFHO, YeTKO U JIOTHYECKU
CTPOMHO €ro W3/1aracT B IHUCbMEHHOM pEuYl, YCTaHABJIMBAET TECHYIO CBA3b TEOPUHU C
MPaKTUKOM, CBOOOAHO CIpaBisieTCsl C MPEAJIOKEHHBIMH 3a/laHusIMU, a MUMEHHO: yMEeT
pallMOHAIBHO HAXOAWTH 3HAYEHUS YHUCIOBBIX BBIPAKEHUW CO 3HAHUEM OINpECICHUI
CTENIEHH C HYJIEBbIM M OTpPULIATENbHBIM IIOKa3aTejeM; YIpoIlaeT anredpandeckue
BBIPQKEHUS C NPUMEHEHHEM OCHOBHBIX CBOMCTB CTENEHM, BJIAJEET NMPUEMAMH PEILIECHUS
MOKa3aTeIbHBIX U JIOTapu(PMHUUECKUX YpaBHEHUU; MPOSIBISIET 3HAHUS T'€OMETPUUYECKOTO



MaTepuana, CBS3aHHOTO C MapaUICIIFHOCTBIO M IMEPIEHIUKYIIPHOCTHIO B IPOCTPAHCTBE;
3HAeT OCHOBHBIC (POPMYIIBI BEKTOPHOU anreOpsl; 00sagaeT pa3HOCTOPOHHUMH HAaBBIKAMU H
IPUEMaMH BBIITOJHEHUS IPAKTUYECKUX 33/1a4.

- Ouenka «4» BbICTaBIsACTCS OOYy4alOIIEMYCs, €CIM OH TBEPIO 3HAET
MaTepHual, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro B MMCbMEHHOM BapUaHTE, MPaBHILHO
INPUMEHSIET TEOPETUUECKHUE MTOJIOKEHUS TP PEIICHUH NMPAKTUYECKUX BOIIPOCOB U 33/1a4, HO
IpU 3TOM: JOIMYCKAET HEKOTOpPbIE€ HECYIIECTBEHHbIE HENOYETHl NMPH BBIYUCICHHH, IPH
YIPOIIEHNH anreOpandeckoro BbeIpaXKeHus. [Ipum 3TOM JEMOHCTpHpYeT 3HAHHE BCEX
OCHOBOIIOJIAraroIux GOpMyJI U 3aKOHOB alnreOpbl, IPU3HAKOB T€OMETPHUECKUX OOBEKTOB.

- Omnenka «3» BBICTAaBISAETCS 00YYAIOLIEMYCsl, €CTH OH MMEET 3HAHHS TOJIBKO
OCHOBHOT'O MaTrepuaja, HO HE YCBOMJI €ro JAeTalei, JAOIyCKaeT HETOYHOCTH, HapyLICHUS
JIOTHYECKOW MOCIEI0BATEIPHOCTH B M3JI0KEHUHU MPOTPaMMHOI0 MaTepuasa, UCIBITHIBACT
3aTpyJHEHUS NPU ONpEeNeNICHUH BHJA YPaBHEHUS W METOAA €ro pEIICHHs; IOIYyCKaeT
CYIIECTBEHHBIE HETOYHOCTH MPH UCIIOIB30BAHUH MPU3HAKOB T€OMETPUYECKIX OOBEKTOB.

- Onenka «2» BbICTaBIsieTCsl  OOydamoIEeMycsi, KOTOpPBIM HE  3HAET
3HAQUUTEIBHOM YacTW INPOrPaMMHOIO Marepuana, AOIMYCKAaeT CYIIECTBEHHbBIC OIINOKH,
HEYBEPEHHO, C OOJIBITNMH 3aTPYAHESHUSIMH BBITIOTHACT MMUCBMEHHYIO padboTy. Kak mpaswuiio,
OLICHKA «HEY/IOBJIETBOPHUTEIBHO» CTABUTCS 00YUYarOIIMMCs, KOTOPbIE HE MOTYT IPOJOJKHTH
o0y4yeHne 6e3 JOMOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH ITUCIUILTHHE.
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