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yupexaenne Komnemk «CoBpeMeHHas mikosa OusHecay, ropoa by1eHHOBCK.

Pabouyass mnporpamma paccMoTpeHa H O0A00peHa Ha 3aCE€IaHUM UKJIOBOU
METOJNYECKON KOMUCCUM CHIEIUATBbHBIX JTUCIUIUINH.
IIpoToxon Ne 10 ot 26 mas 2025 rona



COJEPKAHME

1. IACTIOPT PABOYEN  TIPOTPAMMBI  VUYEBHOW
JUCLUILIMHBI

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHMIIJIUHBI

3. YCJOBUSI PEAJIM3ALIMA PABOYEIl TPOTPAMMBI

YYEBHOI TUCHUATIIMHBI

4. KOHTPOJb M OLIEHKA PE3VJbBTATOB OCBOEHUS

YYEBHOI TUCHUATIIMHBI



1. MACHOPT NPOT'PAMMBbBI YUEBHOM JJUCIATIIUHBI
C00.02.02. MATEMATHKA

1.1. O61acTh NPUMEHEHUSsI IPOTPAMMbI

PabGouass  mporpamma yueOHOW nucummiuabel COQ.02.02.  Maremaruka
ABJISIETCS. YacThIO  MPOTrpaMMbl TOJATOTOBKH CIICIIMAJIUCTOB CpPEJHEro 3BEHA B
cootBeTcTBUM ¢ PI'OC mno cnenuanbHocti CITIO 43.02.17 «TexHonoruu UHAYCTPUU
KpacoTbD».

PaGouass mporpamma ydeOHOW JUCIUIUITMHBI MOXKET OBITh HCIIOJIb30BaHA B
JIOTIOJTHUTEIPHOM TIPO(EeCCHOHATFHOM 00pa30BaHUM B paMKaxX pean3alldd MporpaMm
MEepenoAroToBKM KaapoB B yupexaenusax CII10.

1.2. MecTo AMCHUILIMHBI B CTPYKType OCHOBHOIi mNpogeccuoHaILHOI
oOpa3oBaTesbHON mporpammbl: yuyeOHas mucuumuinHa COQO.02.02. Maremartnka
OTHOCHUTCS K OOIIMM Y4eOHBIM JUCHUILTHHAM 00111e00pa30BaTeIbHOTO IIUKIIA.

1.3. leau u 3aga4M JUCHUIUIMHBI — TPEOOBAHUSA K Pe3yibTaTaM OCBOCHMA
AUCHHUILINHBI:

Lenau ocBOeHMS TMCUMILVINHBI:

— o0ecrieueHre  CPOPMUPOBAHHOCTH  TPEACTABICHHM O  COIMAJIBHBIX,
KYJBTYPHBIX U UCTOPUUECKHUX (PAKTOpax CTAHOBJICHUS] MATEMaTHKU;

— obecrieueHre C(OPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHYECKOTO U
MaTeMaTU4YeCKOr0 MBIIUICHHUS;

— obOecrnieueHre C(POPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJYyYEHHbIE 3HAHUS
MIPY PEIIEHUH Pa3IUYHbIX 3a/a4;

- obecnieueHue chOpPMUPOBAHHOCTH IMPEJICTABICHUN O MaTeMaTHKE KaK 4acTH
0OIIEYeIOBEYECKOM  KYJIBTYPbl, YHUBEpPCAJbHOM SI3bIKE HAyKH, MO3BOJISIOIIEM
OMKCHIBATH U U3YUYaTh PEAIbHBIE TPOLIECCHI U SIBJICHUS.

3agaum oCcBOCHUS AUCHUILIUHBI

— pacuUIMpEeHHE W CUCTEMAaTHU3allMs CBEICHHA O (PYHKUMAX, U3yUYEHHE HOBBIX
KJIACCOB 3JIEMEHTAPHBIX (PYHKIIHIA;

— pacUIMpeHHEe W  COBEpLICHCTBOBAHME  MATEMAaTHYECKOrO  ammapara,
c(hOpPMHUPOBAHHOTO B X0JI€ MOJIYYEHUS OOIIETo MOJIHOT0 00pa30BaHUs;

— pacllupeHHe W YIIIyOJIeHHE TMPEACTaBICHUM O MaTeMaThKe Kak 3JIEMEHTE
YeJI0BEYECKOU KYJIbTYPbl, O IPUMEHEHUU €€ B MPAKTHKE.

B pe3ynbraTe 0CBOSHHS IUCHUIUIMHBI O0YYaIOUIHIICS 10IKEeH YMeTh:

— BBINOJHATh TOXJECTBEHHbIE MpeoOpa3oBaHUsl BBIPAKEHUHN, COAEpIKALIUX

CTEIICHHBIE, TTOKa3aTeIbHbBIC, JIOTApU(PMUICCKHIE U TPUTOHOMETPUICCKHUE BHIPAKCHMUS;
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— cTpouTh TpadUKH CTETICHHOW, TIOKA3aTeIbHOW, JIOTapu(PMUYECKON W
TPUTOHOMETPUUECKUX (DYHKIUH;

— pemaTh IPOCTEUINE ypaBHEHUS U HEPABEHCTBA, COJAEpIKAIIUE CTEIEHHBIE,
MOKa3aTelbHbIE, IOrapuMUUECKUE U TPUTOHOMETpUYEeCKUe (QYHKIINH;

— n300pakaTh TeoMeTpuyeckne (UTYphl Ha YepTekKEe U TMPOU3BOJIUTH
MIPOCTEUIINE TOCTPOEHUS Ha TIOCKOCTH;

— BBINOJIHATH OMNEpPAlMM HaJ BEKTOPAaMU M TI0JIb30BAThCS CBOWCTBAMH AITHX
oIepanum.

B pe3ynbpTaTe 0CBOCHHUS TUCHHUILIUHBI 00YUYaIOIIUNACS T0JIKEeH 3HATh:

— CBOWCTBa apu(PMETHUECKOTO KOPHS HAaTypaJIbHOM CTEIICHHU;

— CBOWCTBA CTENEHU C PAIMOHAJIBHBIM MTOKa3aTeNeM;

— CBOICTBa JIOTrapu(PMOB U OCHOBHOE JIOTapU(PMUUECKOE TOKIECTBO;

— OCHOBHBIC TPUTOHOMETPUYECKUE POPMYJIBI;

— Ta0aUIly TPOU3BOAHBIX JIEMEHTAPHBIX (DYHKIIHIA;

— aKCHUOMBI CTEPEOMETPHUM, OCHOBHBIC TMOHSITUS U YMETh NMPUMEHSTH UX MpHU
pEIICHUH 337]a4 MAaTEeMAaTHKU B TPO(PECCUOHATILHOM JAESTEIHLHOCTU U MTPU OCBOCHUMU.

Conep:kanue y4eOHOW JUCUUIIMHBI OPHEHTHPOBAHO HA TMOATOTOBKY
00y4aIoIIUXCsl K OCBOEHHMIO M OBJIA/IEHUIO CJIeIYIOIIMMHUA KOMIIeTeHIUSIMU:

OK 0l. BpiOupate cnocoObl pemeHus 3agad NIpo(ecCHOHANBHON eATEeIbHOCTH
MIPUMEHUTENBHO K PA3JIUYHBIM KOHTEKCTaM;
OK 02. HUcnonb30BaTh COBPEMEHHBIE CPEACTBA IMOMCKA, aHAIU3a U UHTEPHpETAlUU
uHpopmaruu U UHPOPMAIMOHHBIE  TEXHOJOTUW [T BBIMIOJIHEHHS  3ajJ1a4y
poheCCHOHAIBHON JISITEIIbHOCTH;
OK 03. IlnanupoBaTh M peadu30BbIBaTh COOCTBEHHOE NPO(PECCHOHATBHOE H
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIBCKYIO NESITEIHHOCTh B MPO(EeCCHOHATBHOM
chepe, UCMOIL30BaTh 3HAHUS 10 (PMHAHCOBOUW I'PAMOTHOCTH B Pa3JIMUHBIX KM3HEHHBIX
CUTYyaIUsX;
OK 04. D¢ dexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJISKTHUBE U KOMaH/IC;
OK 05. OcyuiecTBisITh YCTHYIO U MHUCbMEHHYI0 KOMMYHHUKAILIMIO HAa TOCYJAapCTBEHHOM
s3pike Poccuiickoit depepanun ¢ y4eToM O0COOEHHOCTEHN COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA;
OK 06. IIposBiATh TIpakAAHCKO-TIATPUOTUYECKYIO TMO3ULHUI0, JEMOHCTPUPOBATH
OCO3HaHHOE IMOBEJECHUE Ha OCHOBE TPAJULIMOHHBIX OOIEYETOBEUECKUX LEHHOCTEH, B
TOM 4YHCJI€ C Y4YeTOM TapMOHHU3AIlMd MEXHAIMOHAIBHBIX M MEXKPEIUTHO3HbIX
OTHOILICHUH, IPUMEHATHh CTAaHAAPTHI AHTUKOPPYIIIUOHHOTO MOBEACHUS;
OK 07. CopeiicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpefbl, pecypcocOepekeHHIo,
MPUMEHSATh 3HaHUS 00 M3MEHEHHH KIIMMAaTa, TMPHUHIIUIBI OEpExITMBOTO MPOU3BOJICTBA,
3¢ PeKTUBHO ACHCTBOBATH B YPE3BhIUAWHBIX CUTYAIUSX;
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B pamkax mporpaMmbl yuyeOHOTO mpenMera o0ydaroImMMUCs OCBAauBaIOTCA
JUYHOCTHBIC, METAIllpPeIMETHBIE W TPEIMETHBIC PEe3yIbTaThl B COOTBETCTBUU C
tpeboBarmsimu  OI'OC cpeagnero oOmiero oOpa3oBanus: audHOCTHBIE (JIP),
metanpeameTasie (MP), npeametnsie ans 6a3oBoro ypoBHs uzyuenus (I1P6).

Koabt I[lnanupyembie pe3yabTAaThl 0CBOEHHS MPeIMeTa BKJIOYAIOT:
pe3yJbTaTOB
JIP 01 POCCHIMCKYIO  TPaXXTaHCKYI0  UIACHTUYHOCTb, MaTPUOTHU3M,

YBXKEHHE K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Poaunoii, ropgoctu 3a cBOM Kpai, cBOO PoauHy, mpouuioe u
HACTOSIIIEE MHOTOHAIlMOHAJbHOrO Hapoja Poccum, yBakeHue
roCyJIapCTBEHHBIX CUMBOJIOB (Tep0, (hjiar, THMH)

JIP 04 c(hOpMUPOBAHHOCTH MHUPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpOBHIO DAa3BUTHUS HAyKH M OOIIECTBEHHOU
MPAaKTUKW, OCHOBAaHHOTO Ha JHalore KyJbTyp, a TaKxke
pa3IMYHbIX (OpM OOLIECTBEHHOTO CO3HAHUS, OCOZHAHHE CBOETO
MeECTa B MOJUKYJIBTYPHOM MHUPE

JIP 06 TOJIEPAHTHOE CO3HAHUE W IOBEJICHHE B IMOJUKYJIBTYPHOM MHPE,
TOTOBHOCTh M CIIOCOOHOCTh BECTU AMAJIOT C APYTHUMH JIIOJIbMH,
JIOCTUTaTh B HEM B3aMMOIIOHMMAHHUS, HaXOJIUTh OOIIME TEIH U
COTpYAHUYATH TUISt 170. JOOCTHKEHUS, CIOCOOHOCTh
OPOTUBOCTOSITh  MACOJOTMH  SKCTPEMHU3MA, HAIMOHAIN3MA,
KceH0(oOuH, JUCKPUMHUHAIUUA 10 COUUAIbHBIM, PEIUTHO3HBIM,
PacoOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM U JIPYTMM HETaTUBHBIM
COIIMAJIbHBIM SIBJICHUSM

JIP 07 HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, JIE€TbMHU MIIAJIIIETO
BO3pacTa, B3pOCIBIMU B 00pa3oBaTeIbHON, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIEeN0BATENbCKONW, MPOEKTHOW W APYIUX
BUJaX JCSITEIHHOCTH

JIP 09 TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCIE
camMo00pa30BaHUI0,HA MPOTSHKCHUN BCEH KH3HH, CO3HATEIHLHOE
OTHOIIECHUE K HETPEPHIBHOMY
00pa30BaHMUIO KaK YCJOBHUIO YCICIIHON MPOQECCHOHATLHON U
00I11eCTBEHHON
JCSITeTTHHOCTH

JIP 13 OCO3HaHHBI BBHIOOp Oyaymielr mpodeccuu U BO3MOKHOCTEH
peau3aIum
COOCTBEHHBIX KU3HEHHBIX TJTAHOB; OTHOIIICHUE K
po¢eCCHOHAIBHON
JCATEIIbHOCTH KaK BO3MOYKHOCTH YYacTHSI B PCIICHUU JIMYHBIX,
OOIIECTBEHHBIX,[OCY1aPCTBEHHBIX, OOIIIeHAIMOHATBHBIX
npo0iem




1.4.PekoMeHIyeMOEeKOJIHIeCTBOYACOBHAOCBOEHU ENIPOTr PAMM bITHCIIUTIJIMHBI:
MaxkcumanbHas yueOHas Harpys3ka oOyuatomierocs 340 yacoB, B TOM 4ucIIe:

— obs3aTenbHas ayIMTOpHAs yaeOHast Harpy3ka odoydvarorierocs 288 vaca;

— caMOCTOsITeNIbHAas paboTa oOydJaromerocs 42 yaca,

[TpomexxyTouHast arrectanus 10 yacos

2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM TUCIIUILINHBI
MATEMATHUKA

2.1. O0beM yueOHOI TMCIUNJIMHBI M BUIbI Y4e0HOH padoThI

Bun yyeOHoii padoTsl KoaundecTtBO
yacoB

MakcuMaJIbHAs YYeOHasHATrpY3Ka (Bcero) 340
Oo0s3aTeIbHAs AYIUTOPHAS VUYeOHATHATPY3KA (Bcero) 288
BTOM YHCIIE:

JIEKITUOHHBIC 3aHSITHUS 144

MIPAKTHYECKUE 3aHATHSI 144

KypcoBas paboTa (IpOoeKT) HE MIPEAYyCMOTPEHO

IPOMEXYTOYHAs aTTeCTalus 10
CamocrosTeJbHasAPadoTaodyuamerocs(scero) 42
@dopMa UTOrOBOH aTTeCTAIMU- DK3aMEH




2.2. TemaTu4eckuii IJIaH U coaep:xkanue ydeoHoi qucuumiannbl CO0.02.02. MaTemaTuka

HaumeHoBanmu Conep:xkanue y4yeOHOro Marepualia, JadopaTopHble M NpaKTH4Yeckue PpadorTbl, | O0beM YpoBeHb
€ pa31esioB U TEM | CaMOCTOSATeJbHAsA padoTa 00y4yarouIuxcs, KypcoBasi padoT (poeKT) 4acoB OCBOEHMA
1 2 3 4
1 cemecTp 34/34/22
Pa3znen 1. Anreopa
Tema 1.1
Beenenue.
PasBurne
MOHSATHS 0 YHCIIe
Tema Conep:xanue yuyeOHOro marepuaja: Maremarnka B HayKe, TEXHHKE, SKOHOMHKE, 1 1
1.1.1BBenenne | MHPOPMALMOHHBIX TEXHOJIOTUAX U MPAKTUUYECKOM NESATEILHOCTH.
IIp / 3 Ne' 1 BxoaHON KOHTpOJIb Ha OINpEAENIEHUE YPOBHSI OCTATOYHBIX 3HAHUI 3a Kypc 1
cpeaHei 00111eo0pa3oBaTeIbHOM IIKOJIbI
CamocrosiTesibHasi padoTa 00y4aromuxcs. 1 2,3
TemaTHKa BHeayIMTOPHOI caMOCTOATEILHON padoThI:
IToaroroBka pedeparo 1o Teme «Posb 1 MECTO MaTeMaTUKH B COBPEMEHHOM MHUPE IIPH OCBOEHUU
1po¢heCCHOHATBHBIX TUCIHILIMH U B chepe MpoheCCHOHATEHOM IeATENLHOCTI
Tema 1.1.2 Coaep:xanue yueOHOro marepuasna: Llensie u panyoHanabHbIe YnCa. 1 1
Henbie u ITp /3 Ne 2 PaGota ¢ 1enbIMH B PallHOHAIBHBIMU YHCIIAMA 1 2
panroHaIbHbIE
YHCIa.
Tema 1.1.3 Coaep:xanue yueOHOro marepuasna: JlelicTBuTenbHbIE YHACTA. 1 1
JleficTBuTeNbHBIE | [Tp /3 Ne 3 PaGoTa C AefiCTBUTEIbHBIME UHCIAMH 1 2
ancna. CamocrosiTe/ibHasi padoTa 00y4alomMXCs: H3y4eHNE JIEKIIMOHHOTO 1 2,3
TemaTnka BHeayJIUTOPHOH CaMOCTOSITEIbHOH PadoThl: PereHue mpuMepoB Mo Teme
«J1eMCTBUTENBHBIE YUCIIA)
Temal.l.4. Copep:xanue yyeOHoro marepuaia: [IpubmkeHHbIC BHIYUCICHUS 1 1
[Tpubnmwxennsie | IMp / 3 Ne 4IIpuOnauxeHHbIE BHIUMCIECHHS 1 2
BBIUUCIICHUS
Tema 1.1.5. Coaep:xanue yueOHOro marepuana: TeopHsi KOMIIIEKCHBIX YHCEI. 1 1




Teopus IIp / 3 Ne §/]eficTBrst Hal KOMIUIEKCHBIMH YKCIIaMU 2
KOMILICKCHBIX CamocrosiTe/IbHAsE Pa6oTa 00y4aIOUIMXCS: U3yYEHHE JIEKIIMORHOTO MaTepraa 2,3
HACCTL. TemaTuka  BHEAyIUTOPHOH  CAMOCTOATENLHOH  PadoThHI: [TogroroBka K
YCTHOMY/ITUCBMEHHOMY OTIPOCY IO TeMe « TeopHst KOMIUIEKCHBIX YUCEID)
Tema 1.1.6. Conep:kanue ydyeOHOro marepuasa: Pa3BuTue MOHATUSA O YUCIIE
KonTpobHas IIp / 3 Ne 6Konrponbuas pa6ora Ne 1 «Pa3BuTHe NOHATHS O YHCIIE» 2
paborta Ne 1
«Pa3Burne
MIOHSATHUS O YUCIIE»
Tema 1.2 Kopuau
U CTeleHH
Tema Conep:xanue yueOHoro marepuana: Kopenb n-if cTeneHu u ero CBocTBa 1
1.2.1. Kopensb n-it
CTCIICHH H €TI0 CamocTrosiTeIbHAs padoTa 00yYAOMIMXCA: TOBTOPEHUE JICKIIMOHHOTO MaTepraia
CBOMCTBa
Tema 1.2.2. Conep:xanue yueOHOro Marepuasa: BrluucieHue u cpaBHEHUE KOPHEH
Breruncnenue u o /3 e 7B = 2
" ]
CpaBHEHHe KopHEii p/3 BIUMCIICHHUE U CPaBHEHUE KOpHEH
CamocrosiTeibHas padoTa 00y4aOIMIMXCA: TOBTOPEHHUE JIEKIIMOHHOIO MaTepraia 2.3
TemaTnka BHeayAMTOPHOH CaMOCTOATEIbLHON padoTbl: «KopHM HAaTypaJbHOW CTENEHU
U3 YUCJIa U UX CBOMCTBa»
Tema Conep:xanue yueOHoro marepuasa: [lonstue crenenu ¢ JeHCTBUTEIBHBIM MOKa3aTeleM
1.2.3.Ilonstne IIp /3 Ne 8 BeluncieHue cTeneHen ¢ 1eHCTBUTENbHBIM IIOKa3aTeIeM 2,3
CTCHCHA € CamocrosiTeibHas pa0oTa 00y4aIOIIMXCA: TIOBTOPEHUE JIEKLIMOHHOIO MaTepuana 2,3
ACUCTBUTCIIPHBIM | Tematuka BHeayamTopHOii camocTosiTeabHOM paGoThl: IloArOTOBKA K MPaKTHUYECKOI
MOKa3aTeieM paGore.
Tema 1.2.4. Conep:kanue yyeoHoro marepuasa: «KopHu u crenenmn»
«KopHu n Ipakruueckoe 3anaTue Ne 9 KonrponbHas padora Ne 2 mo teme «KopHu 1 cTeneHn» 2
CTETICHM.
Tema 1.3

Jlorapugmsl




Tema 1.3.1. Coaepixanue yueOHOTro MaTepuaJa: 2,3
Jlorapudm umcna. | Jlorapudm unciaa. OCHOBHOE JT0rapu(pMUUECKOEe TOXKIECTBO
OcHoHOe CaMmocrosiTeibHasi padoTa 00y4alOIMXCs: U3yUYeHUE JIEKIIMOHHOTO MaTepHrasa 2,3
NIOrapUPMUIECKOE | oniarpca BHEAyJUTOPHOI CAMOCTOSITeIbHOI padoThbI:
TOAECTRO Pemenue npumepos o o0pasiuy no teme «Jlorapudgm umncuay.
Tema 1.3.2. Conep:xkanue y4deOHoro marepuasa: I[IpeoOpazoBaHne © BBIYUCICHHE 3HAYCHUH 1
IIpeoOpa3oBanue u | JorapupMUUECKUX BbIPAKEHUH.
BBIUNCJICHUE
JHAYCHMIA IIp /3 Ne 10 TIpeoOpa3oBaHue U BHIUUCICHNE 3HAYCHUH JTOTapU(OMHUUESCKUX BBIPAKEHUH. 2
JorapuGMUICCKIX
BBIPAKEHHUM.
Tema Conep:xanue ydeOHoro marepuajia: Jlorapudm mnpowsBeACHHS, YaCTHOTO, CTCIICHH, 2,3
1.3.3.JIorapudm | mepexoa K HOBOMY OCHOBAHHUIO.
IIPOU3BEIECHUS,
4aCTHOIO,
creneny; nepexos | CamocrosiTe/ibHast padoTa 00y4ar0UIMXCsI: IOBTOPEHUE JIEKIIMOHHOTO MaTepurala
K HOBOMY
OCHOBAHHUIO.
Tema 1.3.4. Coaep:xxanue yuyeOHoro marepumana: JlorapudM npousBeNEHHUs, YACTHOrO, CTENEHH;
Jlorapupm IIepexo0/1 K HOBOMY OCHOBAHHUIO.
npoussenenus, | Ip /3 Ne 11 Jlorapudm npousBeneHus, 4aCTHOT0, CTENIEHH; MEpeX0] K HOBOMY OCHOBAHHIO. 2
Y4aCTHOTO,
CTETEHHU; NTEPEXO0]]
K HOBOMY
OCHOBAHHUIO.
Tema 1.3.5. Copep:xanue yueOHOro Mmatepuaia JlecaTHUHBIN U HATYpaIbHBIA JOrapu(Mbl, YHUCIO € 2
Hecatnunelii 1 | CamocTosiTe/IbHAsA padoTa 00y4aloIIMXCsi: H3yUeHHE JIGKIIMOHHOTO MaTepraa 2,3
HaTypaJIbHbIN TemaTnka BHeayIUTOPHOI CAMOCTOSITEIbHOI padoThI:
norapudMsl, [ToaroroBka K KOHTPOIBHOUM padoTe 1o Teme «Jlorapudm»
4HCIIO0 €
Tema 1.3.6. Conep:xanue yueOHoro marepuasa Jlorapudmesl, gucio e
Jlorapudms IIpakTnyeckoe 3anaTue Ne 12 KonrponbHas pa6ora Ne3 no teme «Jlorapudmpi» 2
Tema 1.4
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IIpeoGpazoBanus

npocTenmux
BbIPAKEHHU I
Tema 1.4.1. Conep:xanue y4yeOHOro martepuaja: ToXIeCTBEHHbIE NMpeoOpa3OBaHMs alreOpandecKux 1
ToX1eCTBEHHbIE | BBIPAKCHUM.
npeoOpasoBanus | Ip /3 Ne 13 ToxaecTBeHHBIE TPe0Opa30BaHUs alreOpanvdecKuX BhIPaKCHHIA. 2
anredpandecKux
BBIPAXKEHHUI.
Tema 1.4.2. Copep:xanue yuyeOHoro Mmatepuana: ToxaecTBeHHbIE IpeoOpa3oBaHus anreOpanyecKux
ToxnecTBeHHbBIE | BBIPAKEHUUI
npeobOpaszosanus | Ip / 3 Ne 14 ToxiecTBeHHBIC IPE0OPa30BaAHUSI ATCOPANUCCKUX BBIPKEHHN 2
anreOpanveckux | CaMoCTOsITE/IbHASE padoTa 00yYalOUIMXCs: OBTOPEHHUE JEKIMOHHOIO MaTepHrala 2,3
BBIPAKEHHUI TemaTnka BHeayIUTOPHOIl cCaMOCTOSITeIbHOI padoThI:
[TonroToBka K yCTHOMY/IIMCBMEHHOMY oIpocy 1o TeMe « ToxxaecTBeHHbIe IpeoOpa3oBaHus
areOpanvyecKux BbIPAXKEHUH ».
Tema 1.4.3. Coaep:xkanue yyeOHOro marepuana: ToXXIeCTBEHHbIE IPeoOpa3OBaHUs anreOpandecKux 1
ToxecTBEHHbIE | BBIPAXKCHUI
npeobdpazoBanus | Ip /3 Ne 15 ToxiecTBeHHbIE IPE0OPa30BaHUsI AITeOPanUSCKUX BBIPKECHHN
anreOpanveckux | CaMoCTOSITe/IbHASI paboTa 00yYAIMIMXCS: TOBTOPEHHE JIEKIIMOHHOTO MaTepraa 2,3
BBIPKECHUI TemaTnka BHeayIUTOPHOII caMOCTOSITeIbHOI padoThI:
[TonroToBka K yCTHOMY/IIUCBMEHHOMY ompocy 1o TeMe « ToxkaecTBeHHbIe peoOpa3oBaHus
areOpanvyecKux BbIpaXKEHUH ».
Tema 1.5
OcHoBBI
TPUTOHOMETPHH
Tema 1.5.1. Coaep:xanue yueOHoro marepuasna: Paguannas Mepa yria. BpamarenbHoe 1BUKEHUE.
Pannannas mepa
yria.
BpamarensHoe
JIBUKEHHUE.
Tema 1.5.2. Coaepxanue yueOHOro MmarepuaJna: I'panycHas ¥ paauaHHas Mepa yriaa
I'pagycHas u IIp /3 Ne 16 I'panycHasi u pajuaHHas Mepa yria 2.3
paauaHHasi Mepa | CamocTosiTebHAsi padoTa 00y4alIMXCsi: U3yUYEHUE JIEKIIMOHHOIO MaTeprana 2,3
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yria TemaTnka  BHeayAWTOPHOH  CaMOCTOSITeIbHOH  paldoThI: IlogroroBka  k
YCTHOMY/IUCBMEHHOMY OIpocy 1o Teme «I'pajycHas ¥ paiaHHas Mepa yriay.
Tema 1.5.3. Conep:xkanue ydeOHOro wmarepmuasia: TpuroHomerpuueckue (QYHKIMA YHCIOBOTO
Tpuronomerpuyec | aprymeHra.
Kue GyHKIUU CamocrosiTeibHast padoTa 00y4alOIMMXCS: N3YUEHHE JIEKIMOHHOIO MaTepuaa 2,3
YHCIIOBOIO TemaTnka BHeayAUTOPHOH caMOCTOATEIbHOI padoThl: Pemienne npuMepoB mo oopasiry
apryMeHTa.
Tema 1.5.4. Conep:xkanue y4yeOHOro marTepuaJa: Tpuronomerpudeckue GyHKIHH YHUCIOBOTO
Tpuronomerpuuec | aprymeHra
kue GpyHKIuU IIp / 3 Ne 17 Tpuronomerpudeckue QyHKIIMHU YUCIOBOTO apryMeHTa 2.1
YHCIIOBOTO
apryMmeHra
Tema 1.5.5. Coaepxanue y4eOHOro MaTepuaja: Tpuronomerprudyeckne (QYHKIUH YHCIOBOTO
Tpuronomerpuyec | aprymeHTa
Kue GyHKIUU IIp /3 Ne 18 Tpuronomerpuyeckre GyHKIMHA YUCIOBOTO apTyMEHTa 2
YHUCIIOBOTO CamocrosiTeibHAs padoTa 00y4YalOMIMXCS: TOBTOPEHUE JIEKIIMOHHOTO MaTepuasia 2,3
aprymeHra TemaTnka BHeayIUTOPHOIi caMocTOsiTeIbHOM padoThi: [loAroTOBUTHCS K TECTaM
Tema 1.5.6. Cojaep:xkanue yueoHoro marepuana: Tpuronomerpudeckue GOpMyJbl.
Tpuronomerpuuec | CamocTosiTesibHAsi pad0oTa 00y4AIOLINXCSI: N3YUSHHE JISKIIHOHHOTO MaTeprana 2,3
Kue GopMyIIbl. TemaTnka BHeayIUTOPHOIi caMocTOsiTe/IbHON padoThi: [loAroTOBUTHCS K TECTaM
Tema 1.5.7. Coaepxanue yueOHOro marepuana: OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBA 1
OcHoBHbIe Mp/3Ne19 OcHOBHBIC TPUTOHOMETPUUYECKUE TOKIESCTBA
TPUTOHOMETPHUUEC
KM€ TOXKJECTBa
Tema 1.5.8. Coaepxanue yueOHOro marepuana: OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBA
OcHoBHble IIp /3 Ne 20 OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA 1
TPUTOHOMETPHHCC | CgpocTosTebHASE paG0Ta 06YUAIONIMXCS: TOBTOPEHHE IEKIMOHHOTO MaTeprana 2.3
KHE TOXJIeCTRA TemaTnka BHeayIUTOPHOI CAMOCTOSITEIbHOI padoThI:
Pemenue npumepoB no oOpasity no teme « OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBAY.
Tema 1.5.9. Conep:xkanue yyeoHoro marepuasa: CuHyc, KOCHHYC JBOMHOIO yrja
Cunyc, kocunyc | ITp /3 Ne 21 CuHyc, KOCHHYC IBOWHOTO yriia 2.3

JIBOMHOTO yTJia
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Tema 1.5.10.

Copep:xanue yued0Horo marepuaJa: IIpeodpa3oBanue TpUrOHOMETPHUECKUX BBIPAXKEHUH €

[IpeoOpa3oBaHue | UCMOIB30BAHUEM TPUTOHOMETPUUYECKHUX TOXKJIECTB
TPUTOHOMETPUHCC | 1 / 3 Ne 22 [TpeoGpa3zoBaHKe TPUTOHOMETPUYECKUX BBIPAKEHUH C MCTIONIB30BAHUEM 2.3
KHX BBIDOKCHUM € | 1pyyronoMeTpHUeCcKHX TOXKIECTB
UCII0JIb30BaHUEM
TPUTOHOMETPUUEC
KHX TOXIECTB
Tema 1.5.11. Conep:kanue yde0HOro marepuasa: [Ipocreiiime TpuroHoMEeTpUYECKUE YpaBHEHHUSI.
IIpocreiimme CamocrosiTeibHas padoTa 00y4alOIMXCA: 3YYEHHE JIEKIMOHHOIO MaTepualia 2
Tpuronomerpuyec | TemaTuka BHeayIMTOPHON caMOCTOATEIbHOM padoThl: [1oAroTOBKAa K CaMOCTOATENbHOM
KM€ YpaBHEHUs. | pabore
Tema 1.5.12. Copep:xanue yueOHoro marepuaJa: [Ipocreiiiirie TPUroHOMETPUYECKUE YPABHEHUSL.
Pemenue IIp /3 Ne 23 PenieHue TpUroHOMETPUYECKUX YPaBHEHUN
Tpuronomerpuyec | CamocrositesibHasi padoTa 00y4alouXcs: IOBTOPEHUE JIEKIIMOHHOIO MaTepHrasa 2
KuX ypaBHeHHH | TemaTHKa BHeayIHTOPHOI CAMOCTOSITEIbHON PaGoThI: PEIICHHUE YPAaBHEHHH 110 00pasiry
Tema 1.5.13. Coaeprxanue yueOHOro Mmarepuasa: TpuroHomMeTpuyecKkue HEpaBEHCTBA.
Tpuronomerpuuec | CamocrosiTe1bHasi paboTa 00y4alIMXCcsi: U3yUeHHUE JICKIIMOHHOIO MaTepuasa 2
KH€ HEpaBCHCTBA. | TemaTHka BHeayIMTOPHOI caMOCTOSITeIbHON PadoThl: PEIICHUE HEPABEHCTB 110 00pa3Iy
Tema 1.5.14. Coaepsxanue yueOHOro marepuasa: TpuroHoMETpUYECKHUE HEPABEHCTBA.
Pemenne IIp /3 Ne 24 PenieHue TpUroHOMETPUUECKHX HEPABEHCTB 1
Tpuronomerpuyec | CamocrositesibHasi padoTa 00y4alouXcs: TOBTOPEHUE JIEKIIMOHHOIO MaTepHrasa 2
KHX HEpaBeHCTB | TemaTuKa BHeayIMTOPHOH CaMOCTOSATEJbHOM PadoThl: pellieHHe HEPABEHCTB 0 00pasily
Tema 1.5.15. Copep:xanue yueO0HOro Mmatepuasia: TpuroHoMeTpuieckue ypaBHEHUsI 1 HEPABEHCTBA
Tpuronomerpudec | Tp / 3 Ne 25 TpUroHOMETPUYECKHE yPABHEHUS ¥ HEPABEHCTBA 1
KHC YPaBHCHUA M| CamocTosiTeJbHAsA pad0oTa 00y4aroUIuXCcsi: TOBTOPEHHE JEKIIMOHHOIO MaTepuaa 2
HEPaBCHCTBA TemaTnka BHEAyAUTOPHOH CAMOCTOAITE/IbHOI PadoThI: pellicHUE HEPABEHCTB 10 00pasily
Tema 1.5.16. Coaep:xanue yueOHOro Mmarepuana: ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YHClIa 1
ApKcuHyc,
apKKOCHHYC,
apKTaHI€HC Yucia
Tema 1.5.17. Conep:xanue yuedHoro marepuadna: [loctpoenue rpaukoB TpUrOHOMETPUUYECKUX
[TocTpoenne byHKIMi
rpa¢uKoB IIp / 3 Ne 26 Iloctpoenue rpadukoB TPUTOHOMETPUUECKUX (PYHKIMHA ¢ TOMOLIBIO 1
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TPUTOHOMETPHUYEC | TPUTOHOMETPHUECKUX MpeoOpa3oBaHuil.
kux QyHkuuii ¢ | CamocTosiTeJIbHast padoTa 00y4alOUIMXCS: IIOBTOPCHHUE JICKIIHOHHOTO MaTepuaa
IIOMOUIBIO TemaTnka BHeayIUTOPHOII CaMOCTOSITeIbHOI padoThI: pelieHre 3a1a4
TPUTOHOMETPHUYEC
KHX
npeoOpa3oBaHMi.
Tema 1.5.18. Conep:xanue yuedHoro matepuada: [loctpoenne rpaukoB TpUTOHOMETPUIECKUX
Tpuronomerpuuec | GyHKIMH
kue ypasHenus 1 | IIp / 3 Ne 27 Tpuronomerpuueckue ypaBHEHNs U HEPABEHCTBA
HEpaBEHCTBA
Tema 1.5.19. Copep:xanue yuedHoro matepuada: [loctpoenne rpagukoB TpUTOHOMETPUIECKHUX
Tpuronomerpuuec | GyHKIHH
kue ypasHenus 1 | IIp / 3 Ne 28 Tpuronomerpuueckue ypaBHEHNs U HEPABEHCTBA
HEpaBEHCTBA
CamocrosiTeibHAas padoTa 00y4YalOIMMXCA: TOBTOPEHUE JIEKIIMOHHOIO MaTepuasia
TemaTnka BHeayIUTOPHOH CAMOCTOAITEJIbHOM Pa0doThI: pelieHue 3a1a4
Tema 1.5.20. Copep:xanue yuedHoro matepuada: [loctpoenne rpagukoB TpUTrOHOMETPUIECKHUX
KonrpomnbHas GyHKUMH
pabota Ne4 o Ip /3 Ne 29 KontponsHast padota Ne4 o reme « OCHOBBI TPUTOHOMETPHID)
TeMe «OCHOBBI
TPUTOHOMETPUM»
Paszpnen 2. @Dynkuuu
Tema 2.1
YucoBas
(pynkuus, ee
CBOIiCTBA M
rpaguk
Tema 2.1.1 Copep:xanue yuedHoro marepuadna: [loctpoenue rpagukoB TpUrOHOMETPUYECKUX
OyHKINH. byHKIUi
Ob6nactb
oInpeAcIeHus u
MHO>KECTBO
3HA4YECHUU
GbyHKIUH.
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CaoiicTBa

byHKIMA
Tema 2.1.2 Conep:xanue yueoHoro marepuasa: O0JacThb onpeeIeH!s] 1 MHOKECTBO 3HAUCHHI
Ob6unacth byHKIMK
onpenenenus v | Ip /3 Ne 30 OGuacTh onpepeseHns © MHOXKECTBO 3HAYCHUH (PYHKIUU
MHO>KECTBO CamocrosiTeibHasi paboTa o0y4aroImMXcsi: IOBTOPEHUE JIEKLIMOHHOTO MaTepuala
3HAYEHHH TemaTnka BHeayIUTOPHOII CaMOCTOSITeIbHOI padoThI: pelIeHre 3a1a4
byHKIIUN
Tema 2.1.3 Conep:xanue yuedHoro matepuaJa: Iloctpoenue rpadukoB syieMeHTapHbIX QYHKIUN
IToctpoenue IIp /3 Ne 31 Tloctpoenue rpadukoB 3eMEHTAPHBIX HYHKIUI
rpaduKoB
3JIEMEHTaPHBIX
byHKIMA
Tema 2.1.4 Coaep:xkanue yueoHoro marepuasna: [IpomexxyTku Bo3pacTanus U yObIBaHUS, HAUOOIbIIIEE
[IpomexyTku Y HauMEHbIlIee 3HaYEHMsI, TOUKH dKCTpeMyMa (JIOKaJbHOTO MAaKCUMyMa M MUHUMYMa).
BO3PACTaHUS U CaMocTosiTeibHasi padoTa 00y4alOIMXCcs: U3yUYeHUE JIEKIIMOHHOTO MaTepHrasa
yObIBaHMS, TemaTnka BHeayIUTOPHOII caMOCTOSITe/IbHON PadoThl: BrinonHenue rpaguyeckoit
HauOoJIbIIee U pa0otsl «IlocTpoeHue rpaduKoB 31eMEHTapHBIX (DYHKIMI»
HavuMEHbIIIEe IIpakTnueckoe 3ansaTue Ne 32 [IpomexxyTku Bo3pacTtaHusi, yObIBaHHsI, HAUOOJIbIIIEE,
3HAYCHUs, TOYKH | HauMeHbllee 3HaueHUs GyHKIMU. ToukH sKcTpeMyMa
AKCTpEMyMa
(JI0KaTIBHOTO
MakcuMyMa U
MUHHMYMA).
Tema 2.1.6 Coaep:xanue yueOHOro Mmarepuana: Apugmernyeckre onepanuu HaJl GQyHKIUIMU
Apudmerudeckue [ Ip /3 Ne 33 Apudmerndeckue onepanyu Haja QyHKIUAMA
orepanuu HaJl
byHKIUSIMU
Tema 2.1.7 Coaep:xanue yueoHoro marepuasna: [locrpoenre rpadukoB TPUrOHOMETPUUECKUX
[Toctpoenue byHKIMH
rpauKoB IpakTuyeckoe 3ansaTue Ne 34 [Toctpoenne rpadukoB
Tema 2.2
CreneHHble,
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noxKa3saTejJabHbIC,

Jorapupmmuuec
KHe u
TPUITOHOMETPHYE
cKHe PyHKIUH
Tema 2.2.1 Conep:xanue yueonoro marepuasna: CrenenHas QyHKIHUSA C HATYpaJIbHBIM ITOKa3aTesIeM, e¢
Crenennas CBOWCTBA U TpaduK.
byHKIHS C
HaTypaJbHbIM
IIOKa3aTeseM, ee
CBOMCTBA U
rpaduk.
Tema 2.2.2. Copep:xanue yuedHoro matepuada: [loctpoenne rpagukoB TpUTOHOMETPUIECKHUX
Crenennas byHKUMH
byHkus, ee Ip / 3 Ne 35 Crenennas GpyHkuus, ee rpaguk u CBOWCTBa
rpaduk u CamocrosiTesibHass padoTa 00yYaOIIUXCS: IOBTOPEHUE JIEKIIMOHHOTO MaTepuasa
CBOJCTBA TemaTnka BHeayIUTOPHOII caMOCTOSITeIbHON PpadoThl: Brinonnenue rpaguyeckoit
paboThl «I'paduKu CTENECHHBIX (YHKIIHI
Tema 2.2.3. Coaep:xanue yueOHOro marepuasna: Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U
Tpuronomerpuuec | rpaduKu; NEPUOJUIHOCTh, OCHOBHON TIEPUO]T
KHe QyHKINHU, UX
CBOWCTBA U
rpadukuy;
NEPUOANYHOCTD,
OCHOBHOW MEPHUOJT
Tema 2.2.4. Copep:xanue yuedHoro marepuadna: [loctpoenue rpagukoB TpPUTOHOMETPUYECKUX
Tpuronomerpuuec | GyHKUUN
kue Qynkiuu, ux | Ipakrudeckoe 3ansitue Ne 36 Tpuronomerpuueckue GpyHKIUH, UX CBOMCTBA U rpaduKu
CBOMCTBA U
rpaduku
Tema 2.2.5 Conep:xaHue yueOHOro MaTepuasa: KOHTpoIbHas padota Ne 5
Hrorosas IpakTuyeckoe 3ausitue Ne 37 KoHTpOJbHAs pabora Ne 5
KOHTPOJIbHAS
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pabora Ne 5

Bcero: 90
2 cemecTp 110/110/20/10
Tema 2.2.6 Conep:xanue yueoOHoro marepuasa: [lokazarenpHas GyHKIHS (SKCIOHEHTA), 2
Ilokazarenpnas | CamMocTosITeJbHAsI pa6oTa 00yJaAKOIIUXCS: H3yUeHUE JICKIIMOHHOTO MaTepuaia TemaTuka 1
byHKUMA BHeayMTOPHOI caMoCTOATeIbHOI padoThl: BrimonHenue rpadguyueckoit paboTh
(9KCIIOHEHTA), «ITocTpoenue rpagKoB MOKa3aTENbHBIX (PYHKIHN
Tema 2.2.7. Copep:xanue yuedoHoro matepuaJa: Iloctpoenue rpagukoB moka3aTeabHON (QyHKIMH 2
[ToxazatenpHas | IIpakTueckoe 3ansitue Ne 38 [lokaszarenbHast QyHKIMSA, €€ CBOMCTBA U Tpaduk 2
byHkus, ee
CBOWCTBA U
rpaduk
Tema 2.2.8. Coaep:xanue yueoHoro marepuasa: [locrpoenue rpadukoB rmokazareiabHbIX (QYHKUIUN 2
[MokazatenpHast | [IpakTHyeckoe 3ansaTHe Ne 39 [lokaszarenpHas GyHKIHS, €€ CBOMCTBA U rpaduk 2
byHKIus, ee
CBOHCTBA U CaMocTosiTe/ibHas padoTa 00y4alMMXCsi: HOBTOPEHHE JEKIIMOHHOTO MaTepUaa 1
rpagux TemMaTuKa BHEAYIHTOPHOH CAMOCTOSITENILHOM padoThl: [TocTpoeHue rpadhMKkoB
MOKa3aTeIbHBIX (YHKIUI
Tema 2.2.9. Conep:xanue yuedHoro marepuadna: Jlorapudpmuueckas QyHKIMs, ee cBOilcTBa U rpaduK. 2
Jlorapudpmuueckas
byHKkuus, ee
CBOMCTBA U
rpaduk.
Tema 2.2.10. Coaep:xanue yueOHoro marepuadna: [locrpoenue norapupmuyeckux (GyHKIuUn 2
Hoﬁggguﬁi?zcemﬂ IIpakTuueckoe 3ansaTue Ne 40-41 Jlorapudmuueckas ¢GyHKIUS, €€ CBOMCTBA U rpadux 4
CBO¥CTBA U CamocTosiTeibHasi paboTa 00y4aloImMXCcsi: TOBTOPEHUE JIGKIIMOHHOTO MaTepuaa 1
rpapuk TemaTuka BHeayIUTOPHOII caMocTosITeIbHOI padoThl: [locTpoenue rpadukon
sorapupMUUecKuX QyHKIHHI
Tema 3.1
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JAudppepennuain
HOE MCYHCJICHUE

Tema 3.1.1. Coaep:xanue yueOHoro marepuaJa: Ilonsrue o npesiesne nocue10BaTeIbHOCTH.
[TonsiTue o CamocTosiTesibHAsi padoTa 00y4alOIIMXCS: U3YUYCHUE JICKIIMOHHOTO MaTepuana
npejene
MOCJIeI0BATEIHLHOC
TH.
Tema 3.1.2. Conep:xanue yueOHoro marepuada: [Ipeaen nocienoBarenbHOCTH
Lpenen IMpakTnyeckoe 3ansiTue Ne 42  [Ipenen nocienoBaTeIbHOCTH
MOCIIeI0BATEIHLHOC
™ CamocrosiTesibHasi padoTa 00y4YaKOIIUXCS: TOBTOPEHUE JIEKIIMOHHOTO MaTepuaa
TemaTnka BHeayIUTOPHOIi CaMOCTOSITeIbHON PadoThl: pELICHUE 33/1a4
Tema 3.1.3. Conep:xanue yueOHOro Mmarepuasa: /[inmmHa okpyKHOCTH M ILIOIIA/Ib Kpyra KakK Ipeesbl
Jnuna MOCJIEJ0BATEILHOCTEH

OKPYXHOCTHU U
TJI0IAIb KpyTa
KaK Mpeesl

IMpakTuyeckoe 3ansiTue Ne 43 Pemienue 3a1a4

II0CJIEI0BATENBHOC
Teu
Tema 3.1.4 Coaep:xanue yueOHoro marepuasna: [lonstue o HenpepbIBHOCTH QYyHKIUU
ITonsTue o
HENPEPBIBHOCTU
byHKIIUN
Tema 3.1.5. Copep:xanue yueOHOro Mmatepuana: Pemenue 3a1a4 Ha HEIPEPHIBHOCTh (PYHKLIUU
Pewmenne 3ata4 Ha IIpakTnuyeckoe 3ansitue Ne 44 Pemenue 3a7ay Ha HEPEPHIBHOCTb (DYHKIMH
HENPEPBIBHOCTh
byHKIMH
Tema 3.1.6. Copep:xanue yueOHOro MmatepuaJsa: Pemenue 3a1a4 Ha HEIPEPHIBHOCTh (PYHKLIUU
Pemenue 3agad Ha
HETPePHIBHOCTD IIpakTnueckoe 3ansaTue Ne 45  Pemienue 3aa4 Ha HEMPEPHIBHOCTD (PYHKIIMU
(yHnrimMn CamocrosiTe/ibHasi padoTa 00y4YalUUXCsi: TOBTOPEHHUE JICKITMOHHOTO MaTepuasa
TemaTnka BHeayIUTOPHOII caMOCTOSITeIbHOI padoThI: pelIeHre 3a1a4
Tema 3.1.7. Coaep:xanue yueOHOro Mmarepuasa: Pernienue 3a/1a4 Ha HEIPEPHIBHOCTh (PYHKITHH
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Pemenue 3amau Ha

IIpakTnueckoe 3ansaTue Ne 46 IIposepounas padota Pemienue 3aga4 Ha HENPEPHIBHOCTD

HENPEPBIBHOCTh | QyHKUIUU
byHKIIUU
Tema 3.1.18. Conep:xanue yueoHoro marepuasa: [lonsarue o npousBoaHoN QyHKIMH, PU3NUECKUN U 2
[Tonsarue o T€OMETPUYECKHUM CMBICI IIPOU3BOJIHOM.
MIPOU3BOIHOM
byHKIUH,
(bU3UYeCcKui 1
reOMETPUYECKUI
CMBICIT
IIPOU3BOJHOM.
Tema 3.1.19. Coaep:xanue yueOHOro MaTepuasa: YpaBHEHHE KacaTelbHOU K rpaduKy GyHKIUH. 2
YpaBHeHue
KacaTeJIbHOM K
rpaduxy
GhyHKIMH.
Tema 3.1.20. Copep:xanue yueOHOro MaTepuasa: YpaBHEHHE KacaTeJIbHON K TpaduKy GyHKIUH.
YpaBHeHue IIpakTnyeckoe 3ansaTue Ne 47 YpaBHeHHe KacaTeIbHOM K rpa@uKy QyHKIHH. 4
KacaTeJIbHOU K CamocrosiTeibHAas padoTa 00y4alOIMMXCA: TOBTOPEHUE JIEKIIMOHHOIO MaTepuasia 1
rpaduky TemaTnka BHeaAyIUTOPHOI CaMOCTOSITEIbHOM Pad0ThI: pEIICHUE YPaBHEHUN
GyHKIUH.
Tema 3.1.21. Coaep:xanue yueOHoro marepuasna: IIponsBogasie CyMMBI, pa3HOCTH, IPOU3BENEHUS, 4
[IponsBoaHbIE YaCTHOI'O
CYMMBI, pa3HOCTH,
IPOU3BEICHUS,
YacTHOTO
Tema 3.1.22. Coaeprxanue yueOHOro MatepuaJa: BeruncieHue npou3BoaHbIX
Beruucnenue IIpakTHueckoe 3ansitHe Ne 48-49 BrruncieHue npou3BoIHbIX 4
IIPOU3BOJHBIX CamocrosiTeibHast padoTa 00y4alOIMMXCs: TOBTOPEHHUE JIEKIIMOHHOIO MaTepraia 1
TemaTuka BHeayIUTOPHOIl caMOCTOSITeJIbHOI padoThI: pelIeHre 3a1a4
Tema 3.1.23. Conep:xanue yueOHOro marepuaJa: Pemenue 3anau
CamocrosarensHas | [IpakTuueckoe 3ansitue Ne 50 CamoctostenbHas padota mo teme «I[Ipou3BogHbIEY 2
pabota no Teme
«ITpouzBoaHbIE»
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MHTETpaa s

Tpanenuu

Tema 3.1.24. Conep:xanue yued0Horo marepuaJa: [Ipon3BoiHbIe OCHOBHBIX 3JIEMEHTAPHBIX (DYHKINH. 1
[IpousBognbie
OCHOBHBIX
3JIEMEHTaPHBIX
GYyHKIMH.
Tema 3.1.25. Conep:xanue yuyeOHOro Matepuasia: BeruucieHre nporu3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GYHKIMH.
Brruncienue IpakTuyeckoe 3ansaTue Ne 51--52 BrruucieHue npon3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX 1
IIPOU3BOIHBIX (byHKIHHA.
OCHOBHBIX
3JIEMEHTaPHBIX
(hyHKIMIA.
Tema 3.2
HNuTerpaabHoe
HCYHCICHH e
Tema 3.2.1. Coaep:xanue yueoHoro marepuadna: [leppoodpasnas. 1
IIpakTnueckoe 3ansaTue Ne 53 Briunciienue nepsooOpa3HbIX 2.3
[TepBoobpaznas | CamocTosiTeibHAsA padoTa 00y4YalOIMXCS: U3YUCHHE JIEKIIMOHHOTO MaTepuaa 2
TemaTnka BHeayIUTOPHOIl CaMOCTOSITeJIbHOI pa0oThl: pelIeHre 3aa4
Tema 3.2.2 Coaep:xanue yueOHOro marepuana: HeonpeneneHHslil HHTErpa
Heonpenenennsrit
UHTETpal IIpakTnyeckoe 3anaTne Ne 54  HaxoxaeHue HEONPEAEIEHHOTO UHTErpajia 2.3
Coaep:xanue yueOHoro marepuana: OnpeeeHHbII HHTErpa 1
Tema 3.2.3. IIpakTnyeckoe 3anaTue Ne 55 HaxoxneHue onpeneneHHOro HHTerpana 2.3
Onpenenennpiii | CamocToATEIbHAS Pab0Ta 00y4aIOIIMXCA: U3yUYCHHUE JICKIIMOHHOTO MaTepuaia 2
MHTErpal TemaTnka BHeaAyIUTOPHOI CAMOCTOSITEIbHOI padoThl: pelIeHre 3a1a4
Tema 3.2.4. Conep:kanue yyeOHOro marepuaJa: [I[pumenenue onpeneieHHOTO HHTErpaia 1ist 2
HAaXO0X/ICHHUs IIJI0LAIM KPUBOJIMHEHHOM TpaleltH.
[IpumeHenne IIpakTHyeckoe 3ansaTHe Ne 56 2.3
onpezaeneHHoro | IIpuMeHeHune onpeneneHHOro HHTErpaia s HaX0XKA€HUs U0 KPUBOJIMHENHON
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HAaXOXK/ICHUs
ioniaau
KPUBOJIMHEHHON
Tpanenuu.

Pa3nen 4. YpaBHeHHs1 M1 HepaBeHCTBA

Tema 4.1
YpaBHeHnus u
HEPaABEHCTBA
Tema 4.1.1. Conep:xaHue yueOHOro Marepuasa: Pemenue parmoHaIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUN
Pemenue IIpakTnueckoe 3ansaTue Ne 57 Pemenue paimoHaibHbIX, JOrapuPMUUESCKUX YpaBHEHUI
paloHaIbHBIX,
OrapHOMHAYECKUX CamocrosiTeibHAs paGOTil o0yyaromuxcs: HgBTOpCHHe- JIEKLMOHHOTO MaTepHaa
ypABHEHHI TemaTnka BHeayIUTOPHOH CAMOCTOAATEJIbLHOM padoThI: pelICHUE YpaBHEHUI
Tema 4.1.2. Coaep:xanue yueOHOro Matepuasa: Pernienue paioHanbHbIX, JOrapuGMUYECKUX
Pemenne HEPABCHCTB
panyoHanbHblX, | [IpakTHyeckoe 3anaTHe Ne 58 PenieHue panroHalbHbIX, JOrapu(MUYECKUX HEPABEHCTB
JorapuGMUIECKIX
HEPaBEHCTB

Pa3zneu 5. DiaeMeHT

bl KOMﬁI/IHaTopHKI/I, MaTeMaTH4eCKOil CTATUCTHUKH U TEOPpUHU BepOﬂTHOCTeﬁ

Tema 5.1
DJIeMEeHThbI
KOMOUHATOPHKH,
MaTeMaTH4eCKOMl
CTATUCTUKU H
TeOpHuH
BEpPOSATHOCTEM

Tema 5.1.1.

Conepma}me y‘léﬁHOl"O MmartrepuaJja: QHCMCHTapHLIe U CIIOKHBIC COOBITHS

Tema 5.1.2.

Pemenue 3aau Ha

Coaep:xanue yueOHOro Mmatepuasa: Perenne 3a1ad Ha 2JIeMEHTapHbBIE U CIIOKHBIE
COOBITHSA

IIpakTnuyeckoe 3ansitue Ne 59-60 Pemienue 3a1a4y Ha 3IeMEHTapHbIE U CIIOKHBIE COOBITHS
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3JIEMEHTapHBIE U
CJIO’KHBIE COOBITHS

CamocrosiTesibHasA padoTa 00yYaKOIIUXCS: TOBTOPEHUE JICKIIMOHHOTO MaTepuana
TemaTuka BHeayIMTOPHOI CaAMOCTOSITEJILHOM PadoThI: pEIICHUE 3a/1a4

Tema 5.1.3. Conep:xkanue yye0HOro marepuasa: Pemienue 3a1a4y
Pemenue 3agaa IpakTuyeckoe 3anaTue Ne 61 Pemenue 3anau
Tema 5.1.4. Copep:xanue yued0HOro MmaTtepuasia: ApupmMeTnuecKue onepanuy Hajx COOBITUIMU
Apudmernueckue | IlpakTuyeckoe 3ansitue Ne 60 Apudmerndyeckre onepanuy Hal COOBITUAMHU
orepanuu HaJ
COOBITHSIMH
Pasnea 6. 'eomerpus
Tema 6.1
IIpsimbie u
IIOCKOCTH B
NPOCTPAHCTBE
Tema 6.1.1. Coaep:xanue yueoHoro Mmarepuasna: OCHOBHbBIE IIOHATHS CTEPEOMETPUH (TOUKA, psMas,
OcHoBHbIE IJIOCKOCTh, IPOCTPAHCTBO)
MIOHSTHS
CTEpEOMETPUHU
Tema 6.1.2. Coaep:xanue yueOHOro Mmarepuasna: Penienue 3aad 1o crepeoMeTpuu
Pemenue 3ana4 no | llpakTnyeckoe 3anaTue Ne 61 Pemenue 3amau no crepeomeTpun
CTepEeOMETpUN CamocTrosiTeibHAs padoTa 00y4YaloMMXCs: TOBTOPEHHUE JIEKIIMOHHOIO MaTepuaia
TemaTnka BHEAyIUTOPHOI CaMOCTOSITEIbHOM PadoThI: pELICHHE 33/1a4
Tema 6.1.3. Conep:xanue yueOHoro marepuasa: [lepecekaromnuecs, napajaieibHbie U
Ilepecekaromuecs, | CKpelIMBarOIIMECS IPSIMbIE
TIAPAJICTBHBIC U | CamocToATeIbHAsA pad0oTa 00y4alOIMMXCsi: H3yYEHUE JIEKIIMOHHOIO MaTepHuana
CKPCINMBAIOIIUCCH | TemaTHKa BHEAYANTOPHOI CAaMOCTOSITEJILHON PadoThI: PELICHUE 3a1a4
psiMble
Tema 6.1.4. Coaep:xanue yueOHOro Mmarepuasna: PacnonoxeHnue npsiMbIX B IPOCTPAHCTBE.
Pacrionoxxenne | [Ipakruueckoe 3ansTue Ne 62
IIPAMBIX B Pacnonosxenue npsiMbIX B IpocTpaHCcTBe. Pemenue 3ana4y
IPOCTPAHCTBE.
Tema 6.1.5. Coaepsxanue yueOHoro marepuasna: IlapamienbHocTh II0CKOCTEHN, EPIEHIUKYIISIPHOCTD
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IUIOCKOCTEM, MPU3HAKUA U CBOMCTBA.

[TapamnensHocts | CaMocTosiTeIbHASL padoTa 00y4alOIMXCsi: U3yUYEeHUE JIEKIIMOHHOTO MaTepuana 1
IJIOCKOCTEH, TemaTnka BHeayIUTOPHOI CaMOCTOSITeIbHOI padoThI: pelIeHre 3a1a4
NEePIEeHIUKYISPHO
CTh INIOCKOCTEIA,
MpU3HAKU U
CBOMCTBA.
Tema 6.1.6. Conep:xkanue yyeOHOro marepuasa: Pemienue 3a1au
[TapannensHocts | IlpakTHyeckoe 3ansitue Ne 63 I[lapamienbHOCTD IIOCKOCTEH, MEPIEHIUKYISIPHOCTD 4
IUIOCKOCTEH, TJIOCKOCTEH, MPU3HAKU U CBOMCTBA. Perenue 3anau
neprneHauKyIsipHo | CamocTrosiTe/ibHAsE padoTa 00y4aroIUXCs: TIOBTOPEHNUE JIEKIIMOHHOIO MaTepuaa 1
CTb IUIOCKOCTEH, | TeMaTHKa BHeAayIUTOPHOM CaMOCTOSITEIbHON PAdOTHI: PEIICHHUE 3313
pU3HAKU U
CBOMCTBA.
Tema 6.1.7. Conep:xanue yueOHOro Mmarepuasa: PacctossiHust OT TOUKH 10 TVIOCKOCTH. 2
Tema 6.1.8. Conep:xanue yueOHOro Mmarepuasa: PacctosiHust OT TOUKH 10 TUIOCKOCTH. 2
Paccrosnus ot IpakTuyeckoe 3ansaTue Ne 64 -65 Pemenue 3anau 4
TOYKH 110 CamocrosiTeibHas padoTa 00y4aOIMIMXCA: TOBTOPEHUE JIEKIIMOHHOIO MaTepraia 1
ILIOCKOCTH. TemaTnka BHeayIUTOPHOIi CaMOCTOSITeJIbHOI pa0oThI: pelIeHre 3a1a4
Tema 6.1.9. Coaep:xanue y4eOHOro MaTepraJia: IpoBEpKa YMEHUN U HABBIKOB
KonTponbHas IIpakTnyeckoe 3ansaTue Ne 66 4
pabora 1o Kontponbnas padota no teme «IlapamienbHOCTb NMPSMOMN U TUIOCKOCTH
teMe «[lapannensH
OCTb IIPSIMOU U
IJIOCKOCTH
Tema 6.2
MHOrorpaHHuKHu
Tema 6.2.1. Conep:xxkanue yye0Horo marepuasa: Muororpannuku. [IpaBunbHas npusma. 4
Mmuororpanauku | ITapamnenenunen. Kyo
Tema 6.2.2. Conep:xanue yuyeOHOro marepuaJa: Pemenue 3aaa4
Pemenue 3agau IpakTuyeckoe 3auaTue Ne 67 Pemenue 3a1au 2
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CamocrosiTeibHast padoTa 00y4alOIMXCA: IOBTOPEHUE JIEKLIMOHHOIO MaTepuania 1 2.3
TemaTuka BHeayIMTOPHOH CaMOCTOSAATEILHOM PpadoThl: M3rotosieHue Mopenei
MHOI'OIPaHHUKOB. Pemenue 3amay
Tema 6.2.3. Conep:xanue yuyeO0HOro marepuaJa: Penienue 3ana4y
Pemenue 3anau | IlpakTuyeckoe 3ansaTHe Ne 68 Pemenue 3amay 4 1
CaMmocrosiTeibHasi padoTa 00y4aloIMXcs: U3yUEeHUE JIEKLIMOHHOTO MaTepraia Io TeMe 1 2.3
6.2.3
TemaTuka BHeayIMTOPHOI CaMOCTOSITEILHOM padoThl : Penienue 3a1a4
Tema 6.2.4. Coaepxanue yueOHoro marepuada: Ilupamuna. CeueHrne MHOTOTpaHHHUKOB. 2 1
[Tupamuna. CaMocTosiTeibHasi padoTa 00y4alOIMXCs: U3YUYEeHUE JIEKIIMOHHOTO MaTepHrasa 1 2.3
Ceuenue TemaTnka BHeayIUTOPHOI caMoOCTOSITeIbHOI padoThl: Perienue 3anau
MHOT'OI'PaHHHKOB.
Tema 6.2.5. Coaep:xanue yueOHoro marepuada: [locrpoenue ceueHui
IToctpoenue IIpakTnueckoe 3ansaTue Ne 69 [ToctpoeHue ceueHuit 2 1
CEUCHUI CamocTosiTeibHasi paboTa 00y4aloImMXCcsi: TOBTOPEHUE JIEKLIMOHHOTO MaTepuala 1 2
TemaTHKa BHEAYIMTOPHOI caMOCTOATEIbHOI padoThl: pelieHue 3a/1a4
Tema 6.3
Tenan
MOBEPXHOCTH
BpallleHust
T Copep:xanue yuedHoro marepuana: Llununap, konyc u ux coiictsa. Illap u cdepa, ux 4 1
ema 6.3.1. CEYEHHUS.
unuuap, KOHYC U
X CBOHCTEAL CaMmocTosiTeibHasi padoTa 00y4alOIMXCs: U3yUeHUE JIEKIIMOHHOTO MaTepHrasa 1 2
TemaTHKa BHEAYIMTOPHOI caMOCTOATEIbHOI padoThI: pelIeHue 3a/1a4
Tema 6.3.2. Conep:xanue yueOHoro marepuaa: Pemenue 3amau no reme « {lunuuap u KoHyc»
Pemenue 3anay no | Ilpaktuyeckoe 3ansitue Ne 70-71 Pemenue 3a1au o reMe «Lluauuap u koHycy 4 1
teme «umunap u | CamocTtosiTesibHasi padoTa 00y4alOIMXCs: TOBTOPEHUE JIEKITMOHHOTO MaTepHrasa 1 2
KOHYC» TemaTHKa BHEAYIMTOPHOI caMOCTOATEbHOI padoThI: pelieHue 3a/1a4
Tema 6.3.3. Conep:kanue yueoHoro marepuasna: IlocrpoeHue ceueHuit 2
Ocesele ceuenns 1 | [IpakTudeckoe 3ansaTue Ne 72 OceBble ceueHHs U CEUYEHHsI TApaJUIeIbHbIE OCHOBAHHIO 2 1
CeueHust CamocrosiTeibHAs padoTa 00y4YalOMMXCs: TOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia 1 2
napaunensHeie | TeMaTMka BHeayANTOPHOI CAMOCTOSITEJILHON PadoThI: pPELIeHUE 33124
OCHOBAHHIO
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Tema 6.4
O0BeMBI TeJI 1
IJIOLAAU UX

MOBEPXHOCTEH
Tema 6.4.1. Conep:xanue yueoHoro marepuana: OobeM u ero nzmepenne. O0beM mapa 1
O0bem u ero CamocrosiTesibHAs padoTa 00yYalOMIMXCA: U3YUYCHHE JICKIIMOHHOTO MaTepralia 2
U3MEpEHHE. TemaTHKa BHEAYIMTOPHOI caMOCTOATEIbHOI padoThl: pelieHue 3a/1a4
Tema 6.4.2. Coaep:xkanue yueoHoro marepuasa: OTHoueH!s] 00beMOB MOI0OHBIX TE
OtHoweHus IIpakTnueckoe 3ansaTHe Ne73 OTtHomeHust 00beMOB MOTOOHBIX T 1
00BeMOB CamocrosiTesibHAs padoTa 00y4YalOMIMXCS: TOBTOPEHUE JIEKIIMOHHOTO MaTepuaia 2
nof00HbIX Tesl | TeMaTHKA BHeAYHTOPHOI CAMOCTOSITE/IbHOI PadOThI: PEIICHHE 3319
Tema 6.4.3. Coaep:xkanue yuyeoHoro marepuana: ®@opmyisl 00beMa TUpaMuIbl U KoHyca. DopmyIis 1
®opmynsl 00beMa | MO MOBEPXHOCTEH IIMIIMHIPA U KOHYCa
MUpaMUJIbl U CamocrosiTeibHAs padoTa 00y4YalOIMXCA: TOBTOPEHUE JIEKIIMOHHOIO MaTepuaia 2
KoHyca. @opmynsl | TemaTuka BHeayIMTOPHO# caMOCTOSITEIbHOM PadoThI: pelieHe 3a/1a4
iouiaau
MMOBEPXHOCTEMN
HWIMH]pA U
KOHyCa
Tema 6.4.4. Conep:xanue yueOHOro marepuasa: Beruncienue o05eMOB T U MOBEPXHOCTEH BpalllEHUS
Brruncnenue IIpakTnuyeckoe 3ansitne Ne 74 Bpruncienne 00beMOB TeJ U OBEPXHOCTEH BpallleHUs 2.3
00BEMOB Te€N U
IIOBEPXHOCTEN
BpAIICHHS
Tema 6.5
Koopannarts! u
BEKTOPBI
Tema 6.5.1. Coaep:xanue yuednoro marepuasa: Bexropsl. Jlelictus HaJ Bektopamu. basuc na 1
BeKTopbL. iockoctu. [IpsiMoyronbHast cucteMa KoopIuHat
JleiicTBUS Haj CaMocTosiTeibHasi padoTa 00y4alOIMXCs: U3YUEeHUE JIEKIIMOHHOTO MaTepHrasa 2
BEKTOPAMH. TemaTHKa BHeayIMTOPHOI caMOCTOSATEIbLHON padoThI: pelIeHue 3a/1a9
Tema 6.5.2. Coaep:xanue yueOHOro MmarepuaJa: Penienue 3a1a4 KOOpAMHATHBIM METOJIOM
Pemenue 3agau IIpakTuyeckoe 3ausiTue Ne 75  PemreHue 3a/1a4 KOOPAUHATHBIM METOJIOM 2.3
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KOOpAWHATHBIM

METOJIOM
Tema 6.5.3. Coaeprxanue yueOHOro MmarepuaJa: JInHelHble onepaluy HaJl BEKTOPaMH. 4
JIuneiinpie IIpakTuyeckoe 3anaTue Ne 76 JIuHeitHbIe onepaliuy HaJ BEKTOPAMH. 2 2.3
oricpaliu Hall CamocrosiTesibHAs padoTa 00y4YalOMIMXCS: TOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia 2 2
BEKTOpaMH. TemaTHKa BHeayIMTOPHOIl caMOCTOATEILHON padoThI: pelieHue 3a1au
Conep:xxanue yuye0Horo marepuaJa: [Ipoexius BeKkTopa Ha 0Ch 2
Tema 6.5.5 IpakTuyeckoe 3ansaTue Ne 77  IIpoekius BEKTOpa Ha OCh 2 2.3
[Ipoekius
BEKTOpa Ha 0Ch CamocrosiTeibHAs padoTa 00y4alOIMMXCA: TOBTOPEHHUE JIEKIIMOHHOIO MaTepuaia 1 2
TemaTnka BHEayIUTOPHON CAMOCTOAATEIbHOM PadOThI: peuIeHUE 3a1a4
Tema 6.5.6 Coaep:xanue yueOHOro Mmarepuasa: lcrnons3oBanue BEKTOPOB IPU PELLIECHUN 2
Hcnonb3oBaHue | MaTeMaTHYeCKUX U MPHUKIATHBIX 3a7a4
BEKTOPOB IIPU IIpakTunyeckoe 3ansaTue Ne 78-79 lcnons30BaHuEe BEKTOPOB MPH PEIICHUN 4 2.3
pelieHuu MaTEeMaTHYECKUX U MPUKIIAJIHBIX 3324
MaTeMaTHYECKUX
U TIPUKIIATHBIX
3a1a4
Tema 6.5.7. Copep:xanue yueOHOro MaTepHasIa: KOHTPOJIbHas paboTa
KOHTPOJIbHAS IIpakTnuyeckoe 3ansitue Ne 80 KonTtposibHas paboTa 2 2
pabota
JK3aMeH: 3
Bcero: 250
HTroro 340

Jlnist XapaKTepUCTUKU YPOBHSI OCBOEHUS yUeOHOr0 MaTepualla UCIOJIb3YIOTCs Cielyrolue 0003HaueHus:
1. — 0o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpoAyKTUBHBIN (BBIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKLMHU WITH 1101 PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIIHFHOE BHITIOJTHEHUE ICATEIEHOCTH, pellIeHHe TPOOJIEMHBIX 3a/1a4)
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2.3. IlpumepHasi TeMAaTHKA KYPCOBBIX padoT — He NMPeTyCMOTPEHBI.

2.4. IlpumepHasi TeMaTHKA pedepaToB —
1. Pomp wm wMecro MareMaTHKH B COBPEMEHHOM MHpE IPH OCBOCHHHU
po(hecCHOHATIBHBIX AUCLMIUIMH U B cepe Mpo(eccHoHaTbHOM 1ESITEIbHOCTU

2.5. IlpuMepHbIii NepevYeHb BONMPOCOB M MPAKTUYECKUX 32JaHUI K IK3aMeHY.
1. Uto Ha3bIBaeTCSA BEKTOPOM?

2. Kakue ObIBalOT BEKTOPHI Ha TIIIOCKOCTH?

3.UeMy paBHO CKAJIIPHOE MTPOU3BEACHUE BEKTOPOB?

4.Yemy paBHa JJIMHA BEKTOpa?

5. Kak Haiitu yron mexay BEKTopaMu?

6. UeMy paBeH yroy MEXIy BEKTOpaMu?

7. Uemy paBHa JyIMHA BEKTOpa?

8. UeMy paBHO CKaJISIPHOE NIPOU3BEACHUE BEKTOPOB?

9. UeMmy paBHO BEKTOPHOE ITPOU3BEICHNUE BEKTOPOB?

10. HagyanbHoe noHsATHE cTepeoMeTpuH (OINpeieseHIe, OCHOBHBIE TOHATHS).
11. AKCMOMBI CTEPEOMETPHH.

12. CnencrBus U3 akCHOM.

13. B3anmHO€ pacnonoKeHue AByX NPsIMbIX B IPOCTPAHCTBE.
14. B3aumHoe pacnonoXeHue npsiMor U MII0CKOCTH.

15. [Ipu3Hak mapaanenbHOCTH IPSMOM U TIIOCKOCTH.

16. [Ipu3Hak napaiaeabHOCTH ABYX MIOCKOCTEM.
17.Teopembl 0 mapamienbHbIX MITOCKOCTSIX.

18. 300paxkenue puryp B CTepEOMETPUHU.

19. BexTopsl B IpOCTPAHCTBE.

20. [Ipr3Hak nepneHaAuKyIIPHOCTH IPSMOM U IIIIOCKOCTH.
21. IIpsamoyroJbHbIE.

22. JlnuHa BEeKTOpAa.

23. Yroa Mex1y BEKTOpamu.

24. YcnoBus NEpHeHAUKYISPHOCTH BEKTOPOB.

25. YcnoBre napajieIbHOCTH ABYX IIOCKOCTEM.

26..YT0J MEXAY IBYMS IIOCKOCTSAMM.

27. Yto HazbIBaeTCs GyHKIMEH?

28. Yrto Takoe 001acTh onpeAesieHus U 00J1acTh 3HaUeHU PyHKITUN?
29. Yo HazbiBaetTcs rpadgukom GyHKIUA?

30. Uto Ha3pIBaETCS MPOU3BOIHON HyHKIIUN?

31. KakoB reoMeTpuyecKuil CMbIC MPOU3BOAHOM?

32. KakoB ¢u3nueckuii CMbICI IPOU3BOTHON?
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33. Kakue cBoiicTBa MpOU3BOAHOM Bbl 3HAETE?

34. Tlo xakum ¢dopmynamM BBIYUCIAIOTCA MPOU3BOJHBIE TPUTOHOMETPUUECKUX
byHKIUI?

35. Ilo xakum popmyram BBIYUCIIAIOTCS MPOU3BOIHBIE CTENIEHHON (QYyHKITUU?

36. Ilo kakum (popmysiaM BBIYUCIISIIOTCS TPOU3BOAHBIC MTOKA3aTeIbHON (PYHKITUMN?

37. Tlo xakuM ¢opMmyaaM BBIUUCISIOTCS MPOU3BOAHBIE JOTrapuUpMUYECKON
dbyHKIIUN?

3ajjaHns NPAKTHYECKOH YaCTH

Ne 1. Haittu pagnanHyro Mepy yria paBHOTO:

1 Bap.
a)40°, 6)120°, B)105° T1)60° n) 45°; e) 360°;
2 Bap. a) 30°; 6) 270°; B) 180°; 1)0° m)90° e)25°%
Ne 2. Haiiti rpagyCHY10 Mepy yria BEIPaKEHHOIO B paJInaHaX:
5w
1Bap. a) 4, 0) m/9, B) 2:m/3
sz 3 b
2Bap. a) 6, 6) 4 , B) 3
Ne 3. BbIUnCIINTE:
log,, 0,09=
1 Bap. a)logs5 = 0) 10g6216 = B) =
1
| = -
2 Bap. a)log3 81 = 6) log416 = B) %125
Ne 4. YipoCTUTh BbIpaxeHUE:

cosZa cos’ 2

1 Bap. g a-%'a, 2 pap. cEe-igx
Ne 5. Brprauciants:

3cos (7-3 ) +sin (; +3 ) 24 (:{m2 ].l.l'_:—{"l?."ij 17" )

1 Bap. oo l:-H':iW ) 2 Bap. cos 3’
Ne 6. Haiiti mpon3BogHy0 (hyHKIINHA:
_ 1l 3 +5

1 Bap. a) 7 EJX_COSX 6)y_ COSX
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3 ;{2+ﬁ—3

2 Bap. a)y= x* arcsin Iﬁ)y -

Ne 7. Haitnute kakyro-a100 nepBooOpasHyto QpyHKIIUM:

Flx)=— 32 + 7sin x— 2cosx

1 Bap. st X

3

Ne 8.

Jj‘ —_—
2 Bap.” 2r.

1 Bap. bak 115 Boabl umeeT hopMy IPsIMOYTOJIBHOTO Mapauieienuneaa JamHou 1

M, UpuHON 65 cm u BeicoToM 30 cMm. OnpenenuTs 00beM O6aka B Ky0. M

2 Bap. OmnpenenuTth 00beM U OOLIYIO TUIONIAb TOBEPXHOCTH KOHYCa  PalyCcoM

4 ¢cm u BeicoTOor 10 cM.

Ne 9
IHocTpouts rpagpuk pyHKuuM:
1Bap. a)y =x%-3; 6)y =—
2Bap. a)y = —x?+3; 6);;:%
Ne 10.
BoeruucanTes npeaesa pyHKuMu:
. 2x%+7x%42 . x%—x—12
1eap. o) lim s 0) I o erve
. 1+4x—x2 . x%4x-12
2 Bap.a) 311_{1010 x+3x2+2x2 6) leer} x2-2x—8
Ne 11
1 Bap. Pemmure ypaBHeHne%\/x +1=4.
2 Bap. Pemnrte ypapuenue5°*t1 = 252
Ne 12

1. Bap. Bbruunciure 3HaueHue BoipaxkeHusilog,8 + 1ogs125 + 1g100 + 1g1.

2. Bap. Berumciure 3HaveHue BoipakeHuslog,32 + logs25 + 1g10 + Igl.
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Jononnumensnas ywacmep
1. Haiigute npomexyTku yobBanus Gynxmun f(x) = 2x3— 3x2— 36x.
2.. OcHOBaHHMEM MPAMOI MPU3MBI SIBIIETCA poMO co cTopoHo# 12 cM u yriom 60°.

MeHnblilee U3 AUAroHaJdbHBIX CEUYCHUM MPHU3MbI SBIAETCA KBagparoM. Haigure
00BEM ITPU3MBI.

w <

X
-
3. Pemmre cucreMy ypaBHEHMIA: 2
2%2.2Y =8,

4 Haiinute pemieHue ypaBHeHus: 2SinN° x— 5 c0Sx— 5 = 0, yIOBIETBOPSAIOIIEE
YCJIOBUIO

sinx> 0.
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2. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI TINCHUIIJINHBI
C00.02.02. MATEMATHUKA

3.1. TpeOoBaHuss K MHHHUMAJIBHOMY MAaTEPUAJIbHO-TEXHHUYECKOMY
o0ecreyeHn10

Peanuzanust y4eOHOM  TUCHMIUIMHBI TpeOyeT Halnuue y4eOHOro KaOWHeTa
«MareMaTukay.

ObopynoBanueyuyeOHOrokadnHera:

— II0CAI0YHbIE MECTa MO KOJIUYECTBYOOYJatOUuXCs,

— paboueeMecTo Mpeno/iaBaTes;

— KOMIUIEKTY4€OHO — HaIJISIIHBIX MOCOOUM

TexHuveckue cpeacTBa 00y4eHus :

— KOMIIBIOTCP CIMICH3NOHHBIM HpOFpaMMHBIMO6€CHCq€HHeM;

— MYJbTUMEIUATIPOEKTOP.

3.2. UudopmanuonHoe odecnevyeHne 00ydeHust
[lepeuenb  pekOMEHAyeMbIX  y4eOHbIX  W3JaHuii, MHTepHET-pecypcos,
JOTIOJIHUTEIIBHOU JINTEPATY PbI

HOpMaTHBHO-HpaBOBLIe AKThbI:

OcHoBHas JuTeparypa:

1. baspun, M. 1. Martematuka: yaeOHUK U MPAKTUKYM JIJISI CPETHETO
npodeccuonansHoro odpaszosanus / Y. U. baspun. — 2-e u3z., nepepad. u
nor. — Mocksa: U3natensctBo FOpaiit, 2023. — 616 c. — (IIpodeccuonanbpHoe
obpazoBanue). — ISBN 978-5-534-15118-3. — TekcT: 37€KTPOHHBIN //
Oo0pa3zoBarenbHas miatgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode

2. boromonos, H. B. MaTtemaruka: y4eOHUK JJis1 CpETHETO
npodeccronansHoro odpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-
e u31., nepepad. u gon. — Mocka: U3narensctBo FOpaiit, 2023. — 401 c. —
(ITpodeccuonansaoe oopazoBanue). — ISBN 978-5-534-07878-7. — Texkcr:
aeKTpoHHbIH // O0pa3oBaTenbHas ardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511565

3. Kpemep, H. I1I. Marematuka asis KojuiepKen: yaeOHoe mocooue s
cpeanero npodeccruonanbHoro odpazoranus / H. 111. Kpemep,
O. I'. Koncrantunona, M. H. ®puaman; non penakiueit H. 1. Kpemepa. — 11-e
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u3 ., epepad. u pon. — Mocksa: MznarensctBo FOpaiit, 2023. — 362 ¢. —
(ITpodeccuonansaoe odpazosanue). — ISBN 978-5-534-15601-0. — Tekcr:
aneKTpoHHbIH // OOpa3oBaTenbHas watdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/

JlonoTHUTE IbHAS JIUTepaTypa:

1. bammakos, M. U., Marematuka. [IpakTukym: y4eOHO-IPaKTHIECKOE
nocobue / M. . bammmakos, C. b. Outuna. — Mocka: KnoPyc, 2023. — 294 c.
— ISBN 978-5-406-10588-7. — URL:https://book.ru/book/945228

2. boromosios, H. B. Maremaruka. 3agauu ¢ permieHusiMu B 2 4. HacThb
1: yueOHOE ITOCOOHE SIS CPpeAHET0 MPOQPECCHOHATBHOTO 00pa3oBaHus /

H. B. boromonoB. — 2-e u3n., ucnp. u gorn. — Mocksa: M3natenscto IOpaiir,
2021. — 439 c. — (IIpodeccuonanpHoe ooOpazoanue). — ISBN 978-5-534-
09108-3. — Tekct: anexkrponHslii / ObC FOpaiit [caiir]. — URL:
https://urait.ru/bcode/470790

3. boromonos, H. B. Maremaruka. 3agauu ¢ peureHusiMu B 2 4. YacTb
2: yueOHOe mocobue s CpeaHero mpoecCHOHaIBHOI0 0Opa3oBaHus /

H. B. boromonoB. — 2-e u3n., ucnp. u gorn. — Mocksa: M3natensctBo IOpaiir,
2021. — 320 c. — (IIpodeccronanpHoe oOpazoanue). — ISBN 978-5-534-
09135-9. — TekcT: anekrponnsii / DbC FOpaiT [caiit]. — URL:
https://urait.ru/bcode/470791

4, ['ucun, B. b. Maremaruka. [Ipaktukym: yaeOHoe ocooue ass
cpennero npodeccuonanbHoro oopazosanusi / B. b. T'ucun, H. 111. Kpemep. —
Mocksa: U3natensctBo IOpaiit, 2021, — 202 ¢. — (ITpodeccronanbHoe
obpazoBanmue). — ISBN 978-5-9916-8846-8. — Tekcrt: anexkrponssiit // IbC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/471477

5. Marematuka. [IpaktukyMm: yuebHOE mocobue aJisi CpeHEro
npodeccronansHoro ooOpaszoBanusi / O. B. TarapuukoB [u ap.]; mox oOmieit
penakuueit O. B. TarapuukoBa. — MockBa: M3garensctBo IOpaiit, 2023. —
285 c. — (IIpodeccuonansuoe odOpazoBanue). — ISBN 978-5-534-03146-1. —
Texct: anexTponnsiii // O6pazoBatenbHas minatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512207
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4. KOHTPO.Ib Y OIIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM
JANCHOUIIVIMHBI COO0.02.02 MATEMATHUKA

KOHTpO.]Ib H OLEHKAa pPE3yjabTaTOB OCBOCHHUSA JHCHHIIIMHBI

OCYHICCTBIIACTCA

IMPCIIoAaBaTCiICM B IIPOLCCCC IIPOBCACHUA ITPAKTHYCCKUX 3aHATUM H ﬂa6opaTopH51x

pa60T, TCCTUPOBAHUA, a TAKXC BbIIOJIHCHUA O6y‘{aIOH.II/IMI/ICH HWHIWUBUAYAJIbHBIX

3aJlaHuM, IIPOEKTOB, UCCJICIOBAHUM.

PesyabTaTsl 00yyeHus
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opmMbI 1 METOABI KOHTPOJISI H OLIEHKH
pe3yJbTAaTOB 00yUEeHHUs

B pe3ynpraTe 0CBOCHMSI JUCIHUILUIMHBI 00yYarolUics 0JIZKeH YMeTh!

[IpoBOIUTE TOXKIECTBEHHBIE NPEOOpPa3OBAHMS
BBIPAKCHMUI, CoZlepaKaIINX CTEIICHHBIE,
[I0Ka3aTelbHBIE, JgorapupmMuyecKue u
TPUTOHOMETPHUYECKUE (PYHKITHH.

Pe3y.]'IBTaTBI BBIIIOJIHCHUA TCCTHPOBAHUA

Pe3ynbTarhl BBINOJHEHUSI MPAKTUYECKHX
3aHATUN

Crtpouthb rpauKy CTENEHHOW, IMOKa3aTeIbHOMU,

Pe3ynbTaThl BRIIOTHEHUS pa3pabOTKH CXeM

JOTapu(MHUYECKO W TPUTOHOMETPUYECKHUX | (TaluIy)
GYHKIHH.

Pemarp npocTeimue ypaBHEHUS u | Pe3ynbrarhl BHITONHEHUS! MPAKTUYECKUX
HEPaBEHCTBA, coJeprKaIue CTETICHHBIC, | 3aHATHHA
MOKa3aTelbHbIE, JorapuMuyecKue u
TPUTOHOMETPHUYECKUE (PYHKITHH.

N300paxxaTth reoMerpuyeckue (Gurypbsl Ha | Pe3ynabTaTbl BHIIOJIHEHUS pa3pabOTKH CXeM
yepTexe 51 IIPOU3BOUTH npocreimue | (Tadnuir)

IOCTPOCHUS HA IIIOCKOCTH.

BeinmonHATe omepauuu  Haj  BEKTOpaMH U
II0JI30BaThCS CBOMCTBAMU ITUX ONEPALMH.

Pe3ynbTaThl BHITOTHEHUSI TECTUPOBAHUS
Pe3ynbpTarhl BBITOTHEHUS NPAKTUYECKUX
3aHATUHA

B PE3YJIbTATC OCBOCHUA AU CHUIIJINHBI 06yanOHlHﬁ0H JOJIKEH 3HATD.

CBoiicTBa apu(pMeTHUECKOTO KOPHS
HaTypaJIbHON CTEIICHHU.

Pe3ynbTaThl BBITOTHEHUSI TECTUPOBAHUS
Pe3ynbpTarhl BBITOTHEHUS MPAKTUYECKUX
3aHATUHA

CBOICTBa CTEIIEHU C pallnOHaJIbHBIM
IIOKa3aTCJICM.

Pe3ynbpTarhl BBITOTHEHNST MPAKTUYECKUX
3aHATUHA

CoiicTBa 1orapu()MoB 1 OCHOBHOE
JIOTapru(HMHIECKOE TOXKIECTBO.

Pe3ynbTarhl BBITOTHEHUS MPAKTUYECKUX
3aHATUHA

OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIHI.

Pe3ynbpTarhl BBITOTHEHUS MPAKTUYECKUX
3aHATUHA

Tabnuia npou3BOIHBIX AIEMEHTAPHBIX
byHKIU.

Pe3ynbpTarhl BBIIOTHEHUST TECTUPOBAHUS
Pe3ynbTaThl BHITOTHEHUS MPAKTUYECKUX
3aHATUHA

AxcuoMbl CTCPCOMCTPHU.

Pe3ynbTarhl BBIIOTHEHUSI TECTUPOBAHUS
Pe3ynbTaThl BHITOTHEHUS MPAKTUYECKUX
3aHATUNA
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