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1. He.]'[l/l OCBOEHHSI JUCHHUILIMHBI «VlaTeMaTHKa»

" 1aThb CTYACHTaM HPCACTABJICHUC O METOJAAaX aHFGGPBI U aHAJIUTUYCCKOU reoMeTpun, UcC-
IMOJIb3YCMBIX B HpaKTI/I‘-IeCKOf/'I JACATCIIBbHOCTH,

" aThb CTyACHTaM a6CTpaKTHI)I€ IIOHATHUA MAaTEMATHYCCKOI'O aHaJln3a, TaKUE KakK Q)YHKHI/ISI,
npenen GpyHknun, 6ECKOHEYHO Maias U OECKOHEYHO OOJIbINasi BEIMYMHA, TPOU3BOIHAS U U (-
(bepeHnran GyHKIMH, ONPEICIICHHBIN HHTErPal, UCIOIb3yeMbIC I ONTUCAHWS B MOJCINPOBa-
HUs Pa3JIMYHBIX 110 CBOEH IIPUPOJE MPAKTUYECKUX 3a7a4;

®  J1aTh HpeACTaBiieHUE O TU((HepeHIINATBHBIX YPABHEHUSIX U METOaX UX PEILIECHUS;

®  BBECTH OCHOBHBLIC IOHATUI U METOIbI TCOPHUU BepOﬂTHOCTeﬁ U MaTeMaTHYECKOU CTaTH-
CTHUKH;

= INPUBUTH CTYACHTAM HABBIKHM HCIIOJIb30BAHUA AHAJIMTHYCCKHUX MCTOIOB B HpaKTquCKOﬁ
NeSITeIILHOCTH;

® TI0Ka3aThb CTyACHTaM yHI/IBepCaJ'II)HI)II\/'I XapaKTep OCHOBHBIX HOHATHH MaTEMaTHKH JJIsA
MOJIYYCHHA KOMILICKCHOTO MPCACTABJICHUA O MOAXO0JaX K CO3JaHUTI0 MAaTEMATHYCCKHUX MO)ICJ'IGI\/’I
TEXHUYECKUX CUCTEM U OOBEKTOB.

2. Mecto nucuumiimubl B cTpykrype OOII 6akanaBpuara

Hucnunnuna «MaTeMaTrukay BXOJIUT B 0a30BYIO 4acTh MaTEMaTHYECKOTO M €CTECTBEH-
HOHAy4YHOTO IUKJIA TIOJITOTOBKK OaKaiaBpa 1Mo HAMPABICHUIO « XUMUAYECKAst TEXHOJIOTUS.
Jlornueckast ¥ coziepKaTesIbHO — METOIUYECKasi B3aUMOCBSI3b C JPYTUMH JUCITUTITHHAMA
n yactssmu OOII BbIpaxaercs B CIEAYIOIIEM.
Hucuunnune «MaTtemaTikay MpeAlecTBYeT odlieMaTeMaTHueckas moJaroToBka B o0be-
Me cpeHeil 00111e006pa3oBaTENbHOM KOl MIIM TEXHUYECKOTO KOJIIeIkKa.
B pe3ynbpraTe ocBOeHUS NPEAIECTBYIOMIMX AUCHUIIINH CTYIEHT JOJIKEH:
3Hamy:
- OCHOBHBIE MOHSATUS U METOJIbI 3JIEMEHTAPHOM MaTeMaTHKH, FT€OMETPHUH, alnreOphl U Haval Ma-
TEMaTU4YEeCKOTO aHaIH3a;
yMmemy:
- MPOU3BOAUTH ACUCTBUS C YHCIIAMU;
- HCIIOJIb30BAaTh OCHOBHBIE ajreOpanvyeckre TOKIECTBa JUIsl MpeoOpa3oBaHUs anre0panyecKux
BBIPAKCHUI;
- HCIOJIb30BaTh TPUTOHOMETPUUECKHE TOXKJECTBa ISl MpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX
BBIPAKCHUI;
- pemiath JUHEHHbIE U KBaJApaTUUHbIC YPaBHEHUS U HEPABEHCTBA;
- pemarb TPUrOHOMETPUUYECKUE YPaBHEHUS;
- BBITIOJIHATH T€OMETPUUYECKUE TIOCTPOCHUS;
- JIOKa3bIBaTh MaTEeMAaTUYECKUE YTBEPKICHUS,
e1a0emv.
- MpYeMaMU BBIYUCIICHUH Ha KAJbKYISITOPE HHKEHEPHOTO THIIA;
- HaBBIKAMHU MCIOJIb30BaHUSI MATEMAaTHUECKUX CIIPABOYHUKOB.

OcBoeHue JaHHOW JUCHHUIUIMHBI KaK MPeANIecTBYIOMEH He00X0IMMO NPH U3YYEHUH Clie-
JYIOIIMX TUCIUITIINH:
=  @Pusmka;
= Hudopmaruka
= Qusnueckas XuMus
*  HuHdopmanroHHbIE TEXHOJIOTHH.



3. Komnerenuuu odyuarmerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOECHHUS
AUCUMILIHHBI «MaTemMaTHKa»

= KynbTypa MBIIIICHHS, CIOCOOHOCTh K OOOOIICHHIO, aHAJIN3Y, BOCHPUATHIO MHPOpMa-
1M, TIOCTaHOBKE 111 U BbIOOpY myTeit ee noctmwkenus (OK-1);
* CnocoOHOCThP W TOTOBHOCTH HCIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCLMIUIMH B IPOPECCUOHATBHON JESITENbHOCTH, IPUMEHATh METO/Ibl MAaTEMATUYECKOTO aHaJIU-
3a ¥ MOJICITMPOBAHUS, TEOPETHYECKOTO U IKCIIepUMeHTanbHOTO uccienoBanus (I1K-1);

B pe3ynbraTe 0cBOEHUS AUCUMILIMHBI CTYJEHT JTOJIKEH:

3Hamb:
-OCHOBHBIE TIOHATHSA U METOJIbl MaTeMaTH4ECKOIo aHajlu3a, TeopuH IupdepeHIraTbHbIX
YpaBHEHUH, aHAIUTUYECKOW T€OMETPHH, JIMHEWHON anreOpbl, Teopuu GYHKIUNA KOMILJIEKCHOIO
MIEPEMEHHOT0, TEOPUU BEPOSITHOCTEN U MaTEMaTUUECKON CTaTUCTUKH, JUCKPETHON MaTreMaTu-
KM, MaTeMaTHYECKHEe MOJIEIH MPOCTEUIINX CUCTEM U MPOLECCOB B €CTECTBO3HAHUM U TEXHHUKE,
YUUTBIBas TPAHUIBI IPUMEHUMOCTH MaTeMaTU4YECKON MOJIENIN; BEPOSITHOCTHBIE MOJIENH IS
KOHKPETHBIX MPOIIECCOB U MPOBOIUTH HEOOXOAUMBIE pacUyeThl B paMKaxX MOCTPOEHHON MOJIENH;

ymemb:
- IPUMEHATh MaTeMaTUYECKUE METO/IbI IPH PEIIeHUH PO(eCCHOHAIbHBIX 3a/1a4 MOBBIIIEHHOMN
CIIOHOCTH, YUUTHIBasl TPAHUIIBI IPUMEHUMOCTH MaTEMaTHUECKON MOJIENH;
- peliath TUIIOBBIE 33J]a4l [0 OCHOBHBIM pa3jesaM Kypca;

6naoemn:
- METOJaMH MMOCTPOCHHSI MAaTEMaTUYECKOW MOJIEH MPOPEeCCUOHANBHBIX 3a/1a4 U COJIepPKATENb-
HOM MHTEpHpeTaINH MOJTY4YE€HHBIX Pe3yIbTaToOB.

4. CTpykrypa aucuMiuiuabl «MaremaTuka»

O01mas Tpy10eMKOCTh TUCIUTIIINHBI COCTaBIsAeT 12 3a4eTHbIC eaquHuUIIb], 432 4acoB.

Bu yueOHoi paboTh Beero wa- cemeeTbH
COB 1 2

AyauTopHbIe 3aHATHS (BCero) 187 119 68
B toMm uucne:
Jlexkun 85 51 34
[IpakTnueckue 3anstus (I13) 102 68 34
Cemumnapsi (C)
JlaGopaTtopHubie padoTs (JIP)
CamocrosiTesibHas padora (Bcero) 245 133 112
B Tom uucne:
Kypcogoii npoekt (paboTa)
PacuetHo-Tpaduueckue padboThI 40 20 20
OdopmiieHue 0TYETOB O JT1a00PaTOPHBIM paboTam
Pedepar
[ToaroToBka K TEKYIIMM 3aHATHUAM, KOJUIOKBHYMaM 145 83 62
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IToaroroBka K 3K3aMeHy

60 30 30

Bun npomexyTouHO# arTecTaluu (3a4eT, 3K3aMeH) 3a4eT JK3aMEH
9K3aMEH
OO0mas TpyI0eMKOCTh 9acoB 432 252 180
3a4. efl. 12 7 5

5. Conep:kanue QM CUUIIITHHBI

5.1. Conep:xanue pa3ieoB THCHUILINHBI

Ne HaumenoBanue paszzaena
/I | IUCIUTUIAHBI

Coneprxkanue paszena

1 cemecTp

1. | AHagauTHYecKas reo-
MeTpHsl HA MJIOCKOCTH.

Koopaunats! Ha I0OCKOCTH M B IPOCTPAHCTBE: aQPUHHBIE,
JIEKapTOBBI, MOJISIPHBIE, HWIMHIPUYECKUE. YpaBHEHUS Ipsi-
MOI1: C yrJIOBBIM KOA(pPHUIIUEHTOM, 0011iee, B OTpe3Kax. Ypas-
HEHHE ITy4Ka IPSIMBIX, YPAaBHEHHE MPSIMOU, IPOXOISIIEH de-
pe3 JBe JaHHbIE TOUKH. YTOJ] MEXAY ABYMS IPSIMBIMHU, YCIIO-
B MapaJljIeNIbHOCTH U NEPIIEHIUKYISIPHOCTH ABYX MPSMBIX.
HopmanbHoe ypaBHeHUE NpAMOil. PaccTosHUE OT TOUKH JI0
MIPSIMOM.

OKpyXHOCTb: OIIpe/ieNIeHNe, KAHOHMYECKOE YpaBHEHUE U
CBOMCTBA. DJUIUIIC: ONPEIEeTICHNE, KAHOHUYECKOE YPaBHEHUE
u cBoiicTBa. ['mmepOoiia: onpeneneHne, KAHOHUYECKOE ypaB-
HeHue u cBoicTBa. [Tapaboia: onpeneneHue, KAHOHUIECKOE
YpaBHEHHUE U CBOMCTBA.

2. | BBenenue B aHa/Iu3

Onepanuun Hag MHO)KecTBaMU. OCHOBHBIE YUCIIOBBIE MHO-
)kecTBa. OYHKIHMM OJHOW mepeMeHHON. OCHOBHBIE AJIEMEH-
TapHble QyHKIMH, UX rpaduku. CrnoxHas Gyakuus. [Tocne-
JIOBATEIbHOCTH, MPEEI YUCIOBOU MOCIEN0BATEIIBHOCTH.
Teopemsl o npenenax. [IpuzHaku CynecTBOBaHUS IMPEIEIOB.

IlepBrIil 1 BTOPO 3aMeUaTesibHbIi Mpejiesbl. beckoHeuHo
MaJible ¥ OECKOHEUHO OO0JIbIINE BEJIMYMHBI, CBS3b MEXK1Y HU-
mu. CpaBHeHHE OECKOHEUHO MaJbIX BeJIMYUH. PackpeiTre He-
OIPEJETICHHOCTEH.

HenpepwiBHOCTh (hyHkumii. Touku paszpsia. Kimaccudu-
Kallks TOYeK pa3pbiBa. TeopeMbl O HEMPEephIBHBIX (DYHKITUAX
Ha oTpe3ke. HempephIBHOCTH 31IeMEHTapHbIX QYHKITHI.

3. | AuddepenunanbHoe
HCYHUCIeHHe PYyHKIIMI
O/THOT'O TIePEMEHHOT 0.

[TpousBosHas: onpeeneHue, MEXaHUYECKUIA U T€OMETpH-
YECKUI CMBICII.

YpaBHeHue kacateiabHOU K kpuBoi. Juddepenuupye-
MOCTb (DYHKIMH, CBA3b HENPEPHIBHOCTH ¢ AuddepeHuupye-
MOCTBIO.

ObparHas ¢pyHkuus u ee quddepenurponanue. Tabaumna
OCHOBHBIX ITpaBUII U popmyn quddepenunponanus. [Ipous-
BOJIHBIE BBICUIMX MOPSIJIKOB.

Huddepenunan GpyHkumu, ero npuMeHeHne B IpudIu-
KEHHBIX BBIYMCIICHUSX.

Teopemsl @epma, Poins, Jlarpanxka, Kommu. ITpasuiio
Jlonrans.

JlocTatouHble NPU3HAKU MOHOTOHHOCTH (DYHKIIMH.
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DKCTpeMyMbl QYHKIIUH, HEOOXOIUMOE U JOCTATOUHBIC
yCIIOBUS.

BrimyknocTs KpuBoii, Touky neperuda. Heooxoaumoe u
JIOCTaTOYHbIE YCIOBHA. ACUMITOTHI KPUBOM.

DJIeMEeHThI JUHEIHON "
BEKTOPHOIi aJIredpbl

Martpuisl: OCHOBHBIE OnpeeneHus. JInHelnble onepa-
UMM HAJ MaTPULIAMH, CBOMCTBA. Y MHOKEHUE MATPHL, CBOW-
CTBA.

Onpenenurenu 2-ro u 3-ro NOpsAAKOB, UX cBoiicTsa. Ilo-
HATHE MUHOPA U alNre0panveckoro JTOTOJIHEHUS OTPEIeIuTe-
1. Pasznoxenue onpenesuTens 1o NeMeHTaM CTPOKH WIln
cronbua. [lonstue onpenenurens N-ro nopsaxa.

[IpaBuno Kpamepa.

[TonsaTHe BekTOpA, JUIMHA BEKTOPA. PAaBEHCTBO BEKTOPOB.
JInneliHble Onepaly HaJ BEKTOpaMu. ba3ucel, pa3ioKeHue
BekTopa 1o 6asucy. Koopaunate! Bekropa. JlexapToB 6asuc.
JlunHelHble onepallii HaJ BEKTOpPaMHU, 3alaHHbIMU  KOOPAU-
HaTaMH.

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, CBOMCTBA. BekTop-
HOE IIPOU3BEJCHUE BEKTOPOB, CBOMCTBA. CMEIIaHHOE MPOU3-
BEJICHE BEKTOPOB, CBOKCTBA.

AHaJIUTHYECKAS reo-
MeTpPHS B POCTPAHCT-
Be.

[TnockocTh: oOIiee ypaBHEHHE, TOHATHE HOPMAJBHOTO
BeKTOpa. YacTHbIE CiTydan pacroioKEeHUsI INTIOCKOCTH B KOOP-
JUHATHOM TIPOCTPAHCTBE. YTOJ MEXIY MIOCKOCTSIMH, YCIIO-
BUSI TAPAJUICIIBHOCTH U IEPIECHANKYISIPHOCTH JABYX TUIOCKO-
cTel.

[Ipsimast B mpocTpaHCTBE: MOHATHE HAMIPABJISAIONIETO BEK-
TOpa, KAHOHUYECKOE YpaBHEHUE MPSIMOM, 0011iee ypaBHEHUE,
napaMmeTpuueckoe ypaBHeHue. BzaumHoe pacnosoxeHue
JIBYX IPSIMBIX B IPOCTPAHCTBE. YTOJ MEKIY MPSIMBIMHU.

B3anmHoe pacnosioxkeHue npsiMoi U MIIOCKOCTU. YTOJI
MEX1y MPSMOI1 U IJIOCKOCTHIO. Y CIIOBUS ApaJIIeIbHOCTU U
NEPIEeHIUKYISIPHOCTH MPsIMOM U miockocTu. O630p moBepx-
HOCTEH 2-TO MopsiKa.

D YHKIUHN HECKOJIbKUX
nepeMeHHbIX. JJjieMeH-
Tbl AU epeHunab-
HOl TreoMeTpPUM KPH-
BbIX U MIOBEPXHOCTEI.

O6mactp onpezenenus u rpaduk GyHKIMH ABYX Tepe-
MEHHBIX. JIMHUYU ¥ IOBEPXHOCTH YpPOBHS.

Yacrtuble npousBoiHbie U Auddepenuansl. [Tonnoe npu-
paiieHue u noiHei nuddepeHnuan, ero npuMeHEeHHE.

[TpousBoHAs CIIOKHON (PYHKIIUU, TPOU3BOIHAS HESIBHO
3a1laHHOM (PYHKIMU. YpaBHEHHE KacaTelbHON K KPUBOM
F(x,y)=0. YpaBHenue kacateqbHOMN MIOCKOCTH K TIOBEPX-

Hoctu F(X,Y,z)=0. [IpousBoanas no HampasieHuto. [ pa-

JINCHT.
YacTHbIe IPOU3BO/IHBIC BBICHIUX HOPSIKOB. DKCTPEMyMbI
(YHKIMH IBYX MEPEMEHHBIX.

VY CII0BHBIE SKCTPEMYyMbI; HAaHOOJIbIIIee U HAUMEHbIIIee 3Ha-
uyeHus ¢pyHkuuu z = f (X, y) B 3aMKHYTOI OrpaHUYeHHOIT 00-
JacTH.

BekTop-dyHKIMs ckaaspHOTO aprymenTa. ['ogorpad.
ITpousBoaHas BEKTOP-QYHKIUH. YPaBHEHHUS KacaTelIbHOM K
KPUBO# B IPOCTPAHCTBE. Y paBHEHHE KACATEIbHOM MIIOCKOCTH
K TIOBEPXHOCTH.

VYpaBHeHHs: HOpMaIH K oBepxHocTu. KpuBusHa mpo-
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CTpaHCTBEHHOM KpuBOH. CompuKacaromascs miockocTs. bu-
HoMuHaib. Kpydyenue.

2 cemecTp

HHTerpaabHoe ucumc-
JeHue GyHKUUN OTHOMI
NepeMeHHOI.

Omnpenenenue nepBoodpasznoii. Teopema o GECKOHEUHOM
MHOYECTBE IepBOOOPa3HbIX st JaHHOH (pyHkimu. [TonsTue
HEOIPEEIEHHOT0 UHTEerpaa.

Tabnuna ocHOBHBIX UHTErpanoB. OCHOBHbBIE CBOWCTBA He-
OTpeeNIEHHOr0 UHTerpaia. HTterpupoBanue METogaMHu 3a-
MEHBI TIEPEMEHHOM U 110 YaCTSIM.

ParnmonanbHbie IpoOU 1 UX HHTETPUPOBAHHE.

[lonsiTHE ONPEEIIEHHOT0 HMHTErpajia U €ro OCHOBHBIE
CBOMCTBA.

Teopema o cpenneM. [lmomane KpUBOJIMHENHOM Tparie-
nuu. [Ipon3BoiHas onpeeeHHOro NHTErpasia 1o nepeMeH-
HOMY BepxHeMmy npeneny. Popmyna Herotona-Jleitbuuna.

Borunicnenue onpeneneHHOro HHTerpajia MeToJaMH 3ame-
HBI IEPEMEHHOM U TI0 YaCTsIM.

HecobcTBeHHbIE HHTETPATIBL.

[TpunosxeHus onpeaeneHHOro HHTerpaia: miomaab Gury-
pBI B JIEKapTOBBIX KOOPJMHATAX, 00BbEM TeJla BpalleHus,
JUIMHA JYTH JI0OCKOW KpUBOH, paboTa nepeMeHHON CHIIBI.

OcHoBHbI€ onpeseneHus GyHKINOHAIbHOTO aHanu3a. [1o-
HATHE METPUYECKOro npocrpaHcTna. OnpeaenaeHue oneparo-
pau (QyHKIHOHAIA B METPHYECKOM MTPOCTpaHCTBe. [IpuHImI
CKUMAIOIIINX OTOOPKCHHIH.

JJIeMeHTbI TEOPHHU
GyHKIUN KOMILJIEKCHO-
ro nepeMeHHOro.

KommekcHbIe uncia, neiicTBusg Hag HUMH. OCHOBHBIE
TpPaHCLIEHJCHTHbIE (YHKLHUU.

®dopmymna Ditnepa. [IponsBoaHas GyHKIIME KOMIUIEKCHOTO
nepeMeHHoro. YcnoBus Komu-Pumana.

JAnddepennuanbubie
YPaBHeHHUA

[Tpumepsl 3a1a4, TpuBOAAIIUX K quddepeHIInaaTbHbBIM
YpaBHEHUSIM.

Huddepenunansaoe ypaBHeHHs 1-ro nmopsiaka: ooiiee u
yacTHOe penieHue (MHTerpan), 3aaada Kouu, popmynuposka
TEOPEMBI CYILIECTBOBAHUS U €IUHCTBEHHOCTH PELICHUS YpaB-
Henus Y'= f(X,y).

Wnes meToma Ditnepa 4MCICHHOTO perieHus quddepeHIm-
aIBHOTO ypaBHEHUs 1-ro mopsika.

Juddepenunanbabie ypaBHEeHHS 1-ro MopsAaka ¢ pasje-
JSIONIMMUCS TIEPEMEHHBIMU.

Jluneiinbie muddepeHnranbHble ypaBHeHUs 1-ro mopsaka
u ypaBHeHus bepuymnu. Onnopoansie auddepeHimanbHbie
ypaBHeHUs 1-ro mopsiaka.

Juddepennnanpabie ypaBHEHUS 2-T0 MOpAIKa: oOlIee u
YacTHOE pelleHune (MHTerpan), 3aaaya Komm, popmynupoBka
TEOPEMBI CYIIIECTBOBAHUS M €IUHCTBEHHOCTH PELICHUS ypaB-
Henus Y'=f(X,y,y').

JuddepeHnnanbabie ypaBHEHUS 2-TO MOPSJIKA, AOMYyC-
Kalollue TOHWKEHUE MOPsIIKa.

Jluneitapie nuddepeHImanbabe ypaBHEHUS 2-TO TOPSAKA:
CTPYKTypa OOIIero perieHust OJHOPOTHOTO U HEOTHOPOIHOTO
ypaBHeHu#. JIunelinsie onHOpoaHbIE MU depeHIanbpHbIe
ypaBHEHUs 2-TO MOPSIIKA C TOCTOSHHBIMU KOA(PDUITMECHTaAMHU.
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XapakTepucTUUECKOE ypaBHEHHUE.

Jluneitnsle mudQepeHIraIbHbIe YpaBHEHHS 2-T0 MOPS-
Ka C MOCTOSTHHBIMH KOA((PHUIIMEHTAMH U CIIELUAIBHON MpaBoit
4acTblo.

Mertoa Bapraluy MPOM3BOJIbHBIX MPOU3BOAHBIX. Judde-
peHIMATbHBIE YPAaBHEHHS N-TO MOPSKA C TOCTOSHHBIMU KO-
3¢ dUIMEeHTaMU U CTICIUATBLHON MTPABON YaCThIO.

[lonsTe 0 KpaeBbIX 3a1a4ax Aas AUPPepeHInaTbHbIX
ypaBHeHuid. CoOCTBeHHbIE (DYHKIIMU ¥ COOCTBEHHBIE YMCIIa
KpaeBoW 3a/1a4u.

Cucremsl nuddepeHnnanbHbIX ypaBHeHUH. HopmanbHas
¢dopma cuctembl. OTbICKaHUE PEIIEHHUS] CUCTEMBI METO/I0M
CBEIICHMSI K OJHOMY TG depeHINaTbHOMY YPaBHEHHUIO.

[TonsTne 06 ypaBHEHHSX B YaCTHBIX IPOU3BOIHBIX.
[TpumMeps! KOPPEKTHBIX H HEKOPPEKTHBIX TPAHUYHBIX 33149
JUIS. HEKOTOPBIX ypaBHEHUI MaTeMaTnyeckon pusuku (ypas-
HeHue Jlamnaca u TemIonpoBOIHOCTH).

[IpeobpazoBanue Jlamnaca: onpeneneHue, CBOMCTBA,
MIPUMEHEHHE K pelieHnIo quddepeHnrnaIbHbIX ypaBHEHUH.

10.

yieMeHThI QYHKIHO-
HAJIbHOI'0 AHAJIN3A.

[TonsiTHE METPUYECKOTO M1 HOPMUPOBAHHOTO TPO-
crpadcTB. [Ipumepsl. OTKpBITBIE U 3aMKHYTBIE MHOKECTBA.

OrnpeneneHne CX0AUMOCTH B METPUYECKHUX IIPOCTPAHCT-
BaX.

5.2 Pa3znenbl AUCHMILIMHBI M MEKIUCIUIUIMHAPHBbIE CBA3H ¢ o0ecneynBaeMbIMH (MOcJIe-

IIyIOlI.[l/IMl/I) AUCHUIIIMHAMHA

No Ne paznenoB (Moayrneit) maHHON
JMCIUTUTHHBL, HEOOXOIUMBIX JUIS U3Y-

Ne HanmMeHnoBaHue oOecrieunBaeMbIX 4eHHs 06ECIIEINBAEMBIX (ITOCIIEAYIO-
n/n (mocnenyromux) AUCIUIUINH KX AMCLHIUIAH
112(3/4[5|6(7]8|9]| 10
1. | ®usuka + |+ |+ + |+ |+
2. | Uadopmaruka Sl B U S A O S I O B O S
3. | dusnyeckas XuMus + |+ |+ + |+ |+
4. | UadopmanimoHHbIC TEXHOJIOTHH. + + + |+
5.3. Pa3gennl AMCHUILIMHBI U BUABI 3aHATHH
Ne HaumenoBanue paznena (Moaynsi) auc- [Tpakr.| JIab. Bee-
Jlexu. Cemun | CPC | 1O
n/m [UTUTHHBI 3aH. | 3aH.
qac.
1 cemecTp
1. | AHaJUTHYecKas reoMeTpHs Ha ILIOC- 6 8 10 24
KOCTH.
2. | BBeneHnue B aHaJu3 8 8 - 15 31
3. | JnddepeHunaibHoe HCUHCTEHHE 12 20 - 50 82
(pyHKuMI 0IHOT0 IEPEMEHHOIO0.




4. | DiieMeHTbI JIMHEHHOH U BEKTOPHOI 10 12 15 37
ajredpsnl
5. | AHaJIMTHYeCKasi reOMeTpHs B MPo- 6 8 10 24
CTPaHCTBe.
6. | ®YHKIMHN HECKOJIBKUX NMepeMeHHBIX.
JuieMeHTHI TUd depeHunANbHOI 9 12 20 41
reoOMeTPHH KPUBbIX H IOBEPXHOCTEH.
2 cemecTp
7. | MHTerpajibHOE MCUHCIeHHE PYHKIMTA 12 14 - 20 46
O/JIHOI NepeMeHHOI.
8. | DmeMeHTHI Teopuu PYHKIMIT KOM- 6 4 - 5 15
IUIEKCHOI'0 TepeMeHHOro.
9. | AnddepennnaibHbie ypaBHEHHUS. 14 15 - 30 59
10. | DaemeHTHI QYHKIIHMOHAJIBLHOTO AHA- 2 1 - 10 13
Jm3a.
6. JIabopaTOpHBIii MPAKTUKYM
[To naHHOW TUCIUILIMHE HE MPETYCMATPUBAETCA.
7. IlpakTHUYecKHe 3aHATUSA (CEMUHAPDbI)
No pazpena o Tpyno-
J——— Temaruka NpakTUYECKUX 3aHATUI €MKOCTb
(dac.)
1 cemecTp
Pa3nen 1 VYpaBHeHHsI IPSMOIL: € YIIIOBBIM K03 PUIIEHTOM, 0011iee, B OT- 2
pe3kax. YToJsl MeXAy AByMs IPSIMbBIMH, YCIOBHS NapajIelIbHO-
CTH U MEPIEHIUKYIAPHOCTH.
Kpussie 2-ro nopsijika: OKpyXHOCTb, SJUIUIIC, THIepOoIIa, napa- 2
6ona.
KontponbHas padora Nel 1
Pa3znen 2 DnemMeHTapHbIe (PYHKIUH. 2
Beruncnenue npenenos. 3
beckoHeuHo Masble 1 6ecKOHEYHO OosblIre BenuuuHbl. Cpas- 2
HeHue 6.M. HerpepriBHOCTS (yHKIMU. Touku pa3peiBa GyHK-
UH.
KontponbHas padorta Ne2 1
Pa3nen 3 Texuuka quddepeHunpoBaHus. 2
Texnnka quddepeHnupoBanus. Y paBHEHHUE KacaTeabHONH. Me- 4
XaHUYECKUU CMBICII IIPOU3BOJHOM.
ITpousBoanbie BeIcMX NOpsiakoB. Juddepenunan. [Ipumene- 2
HUe quddepeHnnana.
PackpeiTe HeonpeneneHHOCTeN ¢ MOMOIIBIO paBuia Jlonura- 2
TS,
OcHoBHBIE T€OpEMBI 0 TUdPepeHInpyemMbIX QyHKIMAX. JJoka-
3aTeIbCTBO HEPABEHCTB.
HccnenoBanue GpyHKIMN U TOCTPOCHUE TPaPHKOB. 2
KontponsHas padora Ne3 2

Briaua pacuetnoit pabotsr Nel
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Paznen 4 JleiicTBHs Ha MAaTPULIAMU: JIMHENHBIE OIIEpallii, YMHOXKCHHUE. 2
Boruncnenue onpenenureneii 2-ro u 3-ro nopsakos. Pasnoxe- 2
HUE OIIpeeTIUTENeH 110 JIEMEHTaM CTpOKU. Brlumncnenue npo-
W3BOJIBHOTO OIIPEJEIUTES.

Pemienne cucreM JIMHEWHBIX YPABHEHUH € ITOMOILBIO IIPABUIIA
Kpamepa.

JIuneliHbIE ONepallvy HaJl BEKTOpaMu. Pa3iioxkeHue BEKTOPOB 10 1
Oa3ucy. JIuHeliHble oniepaliuy HaJ BEKTOpaMU, 3aJJaHHBIMU
KOOpJMHATAMHU.

CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, IPHIIOKEHUS: paboTa CU- 1
JIbl, YTOJI MEX]ly BEKTOpamH.

BexTopHoe npousBeieHrne BEKTOPOB, MPUIIOKEHHS: TIIOIa1b 1
napajuiesiorpaMmma, MOMEHT CHJIBI.

CwMmernraHHO€ MPOU3BEIEHNE BEKTOPOB, MPHIIOKEHHS: 00BeM Ta- 1
panenenumnena.

KonTtponsHas padorta Ned 1

Pasznen S [TnockocTs: 0011€€ YpaBHEHHE, TIOHATHE HOPMAIBHOTO BEKTOPA.

VYroa Mex1y IIOCKOCTSMH, YCIOBUS MapauIeIbHOCTH U Tep- 2
MEeHAUKYISIPHOCTHU ABYX MJIOCKOCTEM.

[Ipsimast B mpocTpaHCTBE: MOHSTHE HAMPaBISIOUIETO BEKTOPA, 2
KaHOHMWYECKOE YpaBHEHME MpsAMOM, oOliee ypaBHEHUE, Napa-
MeTpHuYecKoe ypaBHeHUe. B3zauMHoe pacnosoxeHue ABYX Mps-

MBIX B ITPOCTPAHCTBE. YTOJI MEXAY MPSIMBIMH.

B3anmHoe pacnosioxkeHune NpAMOd U MIOCKOCTH. YTOJ MEXKIY 1
MPSAMOM U TIIIOCKOCTBIO.

KontponbHas padora No5 1

Pa3znen 6 OyHKIMH 2-X TEPEMEHHBIX, UX Tpaduku. JIMHUM ypOBHSI. 2
BrrunciieHue 4acTHBIX IPOU3BOIHBIX 1-T0 U 2-T0 TOPSIKOB. 2
[Tonueiii nuddepennuan, ero MPUMEHEHUS B PUOIMKEHHBIX
BBIYHCIICHUSX.

DKCTpeMyMbl (DYHKIIHH 2-X TIEPEMECHHBIX. 2
[IpousBoaHas no HampasieHuto. [ paaueHt. 1
YpaBHeHHEe KacaTeabHOU MIOCKOCTH U HOPMaJH K IIOBEPXHOCTH.
Bekrop-dyHkius ckansgpHoro aprymenTa. ['ogorpad. 1
[IpousBoHas BeKTOp-PyHKIMU. YpaBHEHUS KacaTeIbHOM K 1
KPHUBOI1 B IPOCTPAHCTBE.
KpuBusna npocrpancTBeHHol kpuBoid. Conpukacaromascs
10cKOCTh. bunomunans. Kpyuenue.

2 ceMmecTp

Paznen 7 Tabnuia ocHOBHBIX MHTErpajioB. HemocpeacTBeHHOE HHTETPH- 2
poBaHuUe.

WuTerpupoBanre METOIOM MOJACTaHOBKHU. 2
HNuTterpupoBanue no 4acTsm. 2
WuTerpupoBanne panoHaIbHbBIX ()YHKITHH. 2
Boruncnenue nnomaneit puryp. Berancnenue o0beMoB Ten 2
BpAIllCHUS U JJIUH TIIOCKUX KPUBBIX.

HecoOGcTBeHHbIE HHTETpajIbl ¢ OECKOHEUHBIMU NIPEAETaMH U OT 2
pa3pbIBHBIX (YHKIIHIA

KonTponpHas pabora Ne6 2

Paznen 8 KommuiekcHble uncna: anredbpanyeckas Gopma, TPHTOHOMETPH- 2
yeckas (opMma, mokasaTtenpHas Gopma.
®dopmyna Dilepa. 2




[TpousBoaHas (HyHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO. Y CIIOBHS
Komu-Pumana.

Paznen 9 [TonsiTue yacTHOTO M 00IIETO pelieHus. Pemenne npocTenmmx 2
i depennnanbHbix ypapaenuid y'= f(x) u y"= f(x).
VYpaBHeHus 1-ro nopsiaka ¢ pa3aessiFOLMMUCS I€PEMEHHBIMHU. 2

Jlunelinbie ypaBHeHHUs 1-ro nopsiaka u ypaBHenue bepaysim.
Brinaua pacuerHoit padotsr Ne2

Huddepenunanbapie ypaBHEHUS 2-TO TOPSIIKA, JOTYCKAIOIINE 2

HNOHWKEHUE MOPsIIKa. 2

JIuneiinble oqHOpOIHBIE TU(depeHlInaIbHble YPAaBHEHUS 2-TO

HOpsAJIKa C TIOCTOSIHHBIMU KO3(ppULieHTaMu. 2

JIuneiHble HEOHOPOIHBIE T PEepeHLInaTbHbIE YPaBHEHUS 2-

ro MOpsJIKa C NOCTOSTHHBIMU KO3((pUIIMeHTaMu U crenuaib- 2

HOW ITPaBOM 4acCThIO.

Merto1 Bapraliiy MpOU3BOJIbHBIX MOCTOSHHBIX. 2

KonTtponsHas padorta Ne7 1
Pazgen 10 [IpuMeprl METpUYECKUX TPOCTPAHCTB. 1

CX0IMMOCTH B METPUUYECKHUX ITPOCTPAHCTBAX.

8. [IpumepHasi TeMaTHKAa KYPCOBBIX MPOEKTOB (PadoT)

[To nmaHHOM MUCHIUIUIMHE KYPCOBBIX TPOEKTOB (paboT) HE IPeayCMaTPUBACTCHI.

9. O0pa3oBaTe/ibHbIE TEXHOJOTMHA U METOAMYECKHE PEKOMEH AU
10 OPraHU3aAUMU U3yYeHUs AU CHUTLINHBI

YreHue JIeKIM 110 JAHHOW TUCIUTUIMHE TPOBOIUTCS TPATUITMOHHBIM CITIOCOOOM.

CryneHTam npenocTaBiIsieTcss BO3MOXKHOCTD JUIsl CaMOIIOJATOTOBKY M MOJTOTOBKH K dK3a-
MEHY MCIOJIb30BaTh 3JIEKTPOHHBIN BapHaHT KOHCIEKTA JIEKIIHM, TOATOTOBJICHHBIN MpenoaaBarTe-
JIEM B COOTBETCTBHUE C IJIAHOM JICKIIMI,

[Ipu paboTte ucnosb3yercs quanoroBas Gopma BEISHUS JICKIIUH ¢ TTOCTAHOBKOM U pele-
HHUEM MPOOJIEMHBIX 33724, 00CYKACHHUEM JUCKYCCUOHHBIX MOMEHTOB H T.JI.

IIpu npoBeaeHUN NMPAKTHYECKUX 3AHATHUI CO3/IAIOTCSA YCIOBUS JJIsI MAKCUMAJIbHO Ca-
MOCTOSITEIbHOTO BBINOJHEHUS 3aJaHui. [loaToMy npu mpoBeACHUM MPAKTUYECKOTO 3aHATHS
MPETO/IaBaTEI0 PEKOMEHYETCS:

1. IIpoBectu sKcrpecc-onpoc (YCTHO WIM B TECTOBOM (hOpME) MO TEOPETHUUECKOMY MaTepHaly,
HE0OX0IMMOMY JIJIsl BBITIOJTHEHHS paOOTHI (C OLIEHKOH).

2. [IpoBepuTh MNPaBUIBHOCTH BBHIMOJIHEHHS 3a/laHUil, MOJATOTOBIIEHHBIX CTYACHTOM Jjoma (C
OIIEHKOM).

JIro60¥i mpakTUYEeCcKOe 3aHATHE BKIIOYAET CAMOCTOSTENbHYIO MPOPAOOTKY TEOPETHUECKOTO
Marepuaia U HU3ydyeHUE METOJUKHM DPEIICHMs] TUIMYHBIX 3a1ad. Hekoropsle 3amaun coneprkar
AJIEMEHTHI HAYYHBIX HCCIIEOBaHUI, KOTOPbIE MOTYT MOTPEOOBATh YIriyOJIEHHON CaMOCTOSATEb-
HOM MpopabOTKHU TEOPETUUECKOTO MaTepHana.

IIpu opranm3anum BHeayIMTOPHON CaMOCTOSITeJbHON pPadoThl O JAaHHON TUCLUII-
JTUHE TPENoaBaTeNi0 PEKOMEHAYEeTCs UCIIOIb30BaTh CISAYIOIINE €€ (hOPMBI:

" pelIeHHEe CTYIEHTOM CaMOCTOSITENBbHBIX 3a7ady OOBIYHOM CJIOKHOCTH, HAIPABICHHBIX Ha
3aKpEIUICHUE 3HAaHUN U YMEHUI;

® BBINOJIHEHUE WHAMBUIAYAIbHBIX 33JaHUI TMOBBILIEHHON CIOKHOCTH, HANpPaBJIECHHBIX Ha
pa3BUTHE y CTYACHTOB HAYYHOTO MBIILJICHUS] © UHULIMATHUBBI.
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10. OIIeHO'leIe CpeacTBa IJisl TEKYIIEro KOHTPOJIA yCII€EBA€EMOCTH, l'lpOMC)KyTO'lHOﬁ
arreCcTanmu 1Mo uToraMm OCBOCHUsA JTUCHUIIJIMHBI U y‘leﬁHO-MeTOHI/I‘IGCKOC o0ecrneuyeHue
CaMOCTOSITEILHOM paﬁoTbl CTYAEHTOB

Bcero mo Tekymieit padoTe CTyAeHT MOKeT HaOpaTh 50 6aioB, B TOM YHCIIE:

®  KOHTpPOJIbHBIE paboThl — Bcero 40 Gaios;
"  BBHINOJHEHUE IOMAIIHAX CAMOCTOSTEIbHBIX 3a1annii — 10 6amos..

CryneHT nomyckaeTrcs K 9K3aMeHy, €clid OH HaOpal mo Tekyuieid pabote He MeHee 26
6aoB. MUHMMAaTbHOE KOJIMYECTBO OAJUIOB O KXKIOMY M3 BHJIOB TEKYIIEH paOOThI COCTaBISET
MOJIOBHHY OT MaKCUMAJIBHOTO.

st obecrieyeHnst caMOCTOSITEIbHOM PabOThI CTYACHTOB HpEJIaraeTcsi OfHa JOMAIIHSS
pacueTHas paboTa ¢ MHAMBUAYATbHBIMU 3amaHusMU. OOIee KOJIMYEeCTBO 3aaHUi MO KaKIOU
pabore - 6o1ee 50.
Temaruka TOMaITHAX CaMOCTOSITEIIBHBIX PA0OT:
Homawmnsasn pacuemnas paboma Nel. ViccnenoBarh AaHHYHO (YHKIMIO M MOCTPOUTH €€

rpaduk.
IIpumep 3aganms.
B X

Vkazanue. VccnenoBanue MpoBECTH MO CIEAYIOMIEMY TIAHY:
OO6actp onpeeneHus.

MHOK€eCTBO 3HAUEHUH.

YeTHOCTh/HEUETHOCTD, IEPUOAUYHOCTH/HETIEPHUOJUUHOCTD.
Touku paszpsiBa. [loBenenue ¢pynkunn BOIM3U TOYEK pa3phiBa.
AcuMITOTHI QYHKITUH.

HHTepBanbl MOHOTOHHOCTH.

Touku 3KCTpEMyMa.

HHTepBanbl HOCTOSIHHOMN BBITYKJIOCTH.

Touxku neperuba.

CoNR~ LN E

Jomawnss pacuemnas paboma No2. MareMatnueckoe MOJICTUPOBaHHE (PU3HUYECKUX U
XUMHUYECKUX TPOIIECCOB.
IIpumep 3agaHmus.
Teno ¢ HyneBol TeMIepaTypoid B MOMEHT BpeMeHH t = 0 momernieHo B cpeay, TeMiepary-

pa KOTOpOP'I MCHACTCA B 3aBUCMUMOCTH OT BPEMCHU 110 3aKOHY U=

5 Haiitu 3akoH pacmpe-
1+t

nenenus: Temnepatypsl U Tena (coctaButh Tabmuny 3Hadenuit ¢pynkuun U =U (t), moctpouts
ee rpaduk) 3a mnpomexyrok Bpemenu [0;15], ecnum k03 HUIMEHT TEMIOMPOBOAHOCTH
k =1.Breruncienus Bect ¢ Toudoctbio A =0,01.

Vkasanue. Matematndeckas mocraHoBka 3anaun: pynkims U =U (t) sBisercs pernenueM
crnenytomiei 3agaun Komu:

d—U+U = L
dt 1+1t2
U()=0

Temaruka KOHTPOJIBHBIX paboT:
Konmponvnasa paboma Ne 1. AHanuTuyeckasi reOMeTpHs Ha INIOCKOCTH.
IIpumep 3aaHus.
1. Mansl Touku A(1;-1), B(0;3), C(-2;1). Haiitu
1.1 YpaBuenus cropon AAAN
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1.2 YpaBuenue menuansl AD

1.3 YpaBuenue BoicoTbl AH

1.4 Tnuny BbicOTBI AH

2. HammcaTh KaHOHMYECKOE YpaBHEHHE JILIUIICA ¢ TapameTrpamu a=>5, £ =0,4

Koumponvnas paboma Ne 2. Tlpenenst QyHKITU.
[Ipumep 3a1anus.
1. Beruucnuth npeaen

2
1.1 lim X = 2¥=3
x—1 X _1
2
1.2 lim X223
X—>0 X _1
13 lim X=¥2=X
x—1 X—-1
. 1-cosx
1.4 lim————
x—0 X

15 limg+2x
x—0
2. CpaBHHTH GeckoHeyHO Mambie o =Sin° X u B =1-Cc0s2X mpu X — 0
3. Hai X2 =-2x+1
. Haiitn Touku pa3ppiBa (GYHKIIUH ¥ ONIPEIICITUTD UX PO Y = 1 e
Konmponvnasa paboma Ne 3. InbdepennmanpHoe ucunucieHne QyHKIMA OIHON Tepe-
MEHHOU.

IIpnMmep 3agaHus.
1. Haiiti npou3BoAHBIC JAaHHBIX (HYHKIIANA

X -Jdx+2
11y="""5, y=?
X

1.2 y=x2.2"" y'=?
1.3 y=sin®x, y'=?
sin 2x — tgx
1.4 y=—zg, y'(7/4)="?
cos® x
2. Hamucartp ypaBHEHHE KacaTeIbHOH K rpadKy TaHHOM (DYHKIIMH B TOUKE X = X,

X} -y +2y=0, x,=-1
3. 3anucath quddepeHunan JaHHON (QYHKUMM M BBIYUCIUTH €r0 B TOUKE X=X, I
AX=01

y =X4/sin(mx/2) , X, =1

4. BprauciauTh MMpeaciibl C IOMOLIBIO ITpaBUJIA JlonuTans.

2
4.1 lim X
x=1 X _l

2
4.2 lim "X

x>o X —1

4.3 limxIn? x
x—0

4.4 lim(L +sin 2x) 7%
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Koumponvnas paboma Ne 4. AnreGpa MaTpHIl U BEKTOpHAs anredpa.
[Ipumep 3a1aHus.

1. Jlanbl MaTpuLbl Az( 11 2) uG= [_11 éj Haiitn 3HaueHre MHOro4saeHa
P(X)=AX?+2X —-3A pu X =G.
2. Pemmth cucremMy JIMHEHHBIX ypaBHEHUN ABYMsI CITOCOOAMM:
X, =X, +2X; =5
—2X, +X;=-1
X, — Xy =—2

3. Hanst Toukn A(1;-1;2), B(0;3;-1), C(-2;0;1), D(2;1;0). Haiitu

3.1. \5 ,Tae a=2AB — AC +3AD
3.2. cos ZABC

3.3. S,nc

3.4.V e

Koumponvnas paboma Ne5. AHanutrueckas reOMeTpHUsl B IPOCTPAHCTBE.
[Ipumep 3a1aHus.

Hanst Toukn A(1;-1;2), B(0;3;-1), C(-2;0;1), D(2;1;0). Haiitu

1. YpaBuenue mnockoctu ABC

—_

2. YpaBHEHUE IJIOCKOCTH, MPOXOASIIEH yepe3 TOUKy 4, uid KoTopoil Bektop BC sBis-
€TCsl HOPMaJIbHBIM.

3. Paccrosguue ot Touku D mo mockoctu ABC

4. KaHOHWYECKOE U MMapaMeTpUUIECKUe ypaBHEHUs IpsiMoit 4D

5. Yron mexay npsimoit AD u mtockoctbio ABC.

Konmponvnas paboma Ne 6. UaTerpanbHOe NCUUCTIECHUE.
[Ipumep 3aanus.
1. HaiiTi HeonpeaeneHHBIH HHTETpal

11 J~x3 —2xJx +1
X
1.2 _[xe‘xz dx

1.3 sz In xdx
1.4 J.cos2 xdx

dx

3 2
X° —2X°+Xx-3
1.5 [~ dx
X°—2x-3
2. BprYucnuTh onpeneneHHblid HHTerpa

2
21 | o
SNX+2
/2
2.2 J'cosxln(sin x)dx
/6
3. Haiitu nomaap KpUBOJIMHEWHOM Tpaneuy, OrpaHUYeHHON JTaHHBIMU JIMHUSMU
Xx=Lx=4,xy=4
4. BbUUCINTH HECOOCTBEHHBIE MHTETPAIIBI
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41 (9

D
2l

Koumponvnas paboma NoT. [luddepeHnmanbabie ypaBHESHUS
[Ipumep 3aanus.
1. Haiitu o6mee pemrenue (oOmuid nHTErpa) nudpdepeHnaIbHOr0 ypaBHEHUS

1.1 x(y-1)dx—(x+1)ydy=0

1.2 y'—xy =X
13y-L -0

X
1.4 y"—y'-2y =0

2. Haiiti yacTHOE peleHne, yIOBIETBOPSIONIEe JaHHBIM Ha4albHBIM YCIOBHAM
2.1 y-y=xy? y(0)=0
2.2 y"+4y =sinx, y(0)=0, y'(0) =1
3. Pemmts cucremy mudepeHnnanbHbIX ypaBHEHUH
X'=X+2y

y'=2x-y

Jlst camocCTOSITeNTbHOM pabOThI, MPU BBHITIOJIHCHUH JOMAITHUX pabOT, a TaKKe MPH MO I-

TOTOBKE K KOHTPOJIbHBIM Pab0TaM HUCTIOIB3YIOTCS YIeOHBIC MaTeprabl, MPUBEICHHBIC HIDKE:

1. Munopckuii B. T1. CoopHuk 3a1a4 1o BeICIIe MaremaTuke .- U3a. 14-e, ucop. .- M.:

W3n-Bo ®usnko-mar. nut., 2004 .- 336 c.

2. Pa6ymko, A. I1. UnauBuyansHbIe 3a0aHus 110 BhIcIIe matemaTuke. B 4 4. Y. 1. JIu-

HEeWHasi ¥ BEKTOpHAs anreOpa. AHanuTudeckas reometpus. nddepennmnanbroe ncuucie-

HUe PYHKIMI OJTHOM IepeMeHHOM : yuel. mocoOue I TEXH. CIeUATbHOCTEH BBICIIIETO

obOpazoBanwus / mox oomr. pen. A. I1. Pabymko .- 5-e uza. .- Munck: Beimaiimas mk., 2009

-304c.

3. DieMeHThl aHATMTUHYCCKON T€OMETPHH Ha TUIOCKOCTH: CO. TECT. U KOHTP. 3aJaHHi 10

BoIciI. MmaTemaTuke / E.M. Muxaiinos ; MIBaH. roc. XUM.-Te€XHOJ. YH.-T. — UBaHOB0,2010. —

44 c. Ne340.

4. BBeneHue B aHaM3: CO. TECTOBBIX U KOHTPOJIBHBIX 3aJIaHUM I10 BBICIICH MaTeMaTHKE /

cocT. E.M. Muxaiinos ; BaH. roc. XuM.-Te€xHOJ1. YH.-T.-1BanoB0,2013. — 20 c. Ne414.

KOHTpOJIBHO'I/ISMepI/ITeJIbeIe MaTe€pHuaJbl 11 HTOI0OBOIr0o KOHTPOJIA

HToroBblif 5K3aMeH MO JUCLHMILIMHE IPOBOJUTCSA B BUJE NUCbMEHHOIO 3K3aMeHa. DK3a-
MEHAIMOHHBIN OMIIeT colepKUT 6 TecTOBBIX 3aaHui U 4 3anaud. [IpaBUiIbHBIA OTBET HA KaX-
JI0€ TECTOBOE 3aJJaHHe OLIEHUBaeTcs B 3 Oasula, pelieHne Kax/I0i 3a1aun olleHuBaeTcs U3 8 Oai-
JIOB.

IIpu ouleHKe penieHus 3aauil MMCbMEHHOT0 3Tana 9K3aMeHa YYUThIBAeTCsl PaBUIBHOCTD
U MOJIHOTA PEUIeHUs, IPaBUILHOCTh BIOOpa METO/1a PELICHHs, HATHYUe HEOOXOIMMBIX MOsICHEe-
HUH, MPUCYTCTBUE (€CIU HEOOXOAMMO) TpapHUecCKUX HIUTIOCTpalMi, aKKypaTHOCTb odopmiie-
HUS.

IIpumMep 3K3aMEeHAIIMOHHOTO ounera (1 CEeMecCTD).
Tecmosvle 3a0amnus
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Bonpoc

OTBeETHI

1. YrnoBoii ko puuueHT npsmMoi paBeH

1. Yray mexay npsimoit u ocbto Ox

2. Kocunycy yria mexay npsimoit 1 ocsto Ox
3. TanreHcy yria Mexay npsiMoi u ocbto Ox
4. Koadpdunuenry mpu x B 001IeM ypaBHEHUN

IIPSIMOM.
2. ®ynkius Y = f(X) HenpepbiBHA B TOUKE l.a
X =X, , €CIIu 2. b
: 3.¢c
a. lim f(x) cymectByer u KoHeUCH 4 d

X—>Xo
b. lim f(x) = f(x,)
X—>Xo
C. X, € D(f)
d. cymIecTByeT mociea0BaTeIbHOCTh
{x,} = X, , wis xoropoit {f(x,)}—> f(X,).
VKazarh IpaBUILHBIN OTBET

3. . Iycte i=axb. Ykaxure npaBuibHbIi
OTBET

1. Bektopsr a,b,C xoMmrutaHapHbI

2. ‘ﬁ‘ PaBeH IJIOMIA M TTapajuiesiorpaMma, mo-
CTPOCHHOTO Ha BEKTOPaX a,b

3. =1

4. Bextopsl a,b,c B3ammHO MEePICHANKYIISIP-
HBI

4. JTaHbI BEKTOPBI a= (L-10), b= (301 u
c= (4;0;1). lns kakoro 3HA4EeHUsT A OHH Oy-
YT JIMHEHHO 3aBUCUMBIMU?

5. Tlycts z = f(X,Y). Yka3arh npaBUIbHBIN
OTBET

1.1

2.0

3.-1

4. mrobom

1. gradz = g+@
ox oy

2. gradz = gdx + gdy
OX oy

3. gradz:@ﬁ@]

oX oy

2., 2, 2,
4. gradz:azi+az' azk

ox? axayHay2

6. B K0OOpAMHATHOM MPOCTPAHCTBE YPAaBHEHHIO
X+ 2y =0 cooTBeTcTBYET

1. Ilpamas, nexamias Ha iockoctu Oxy

2. [Ipsimasi, mpoxoasiias 4yepe3 Hayajao Koop-
muHat O

3. IlimockocTs, conepxailias KOOpAUHATHYIO
ocb Ox

4. TInockocTh, napamienbHyto ocu Oz

3aoauu

1 0
7. JlaHBl MaTpUILBI Az( 1 2) u G=(

P(X)=AX?+2X —3A ipu X =G.

1

-1 2

j. Haiitu 3HaueHue MaTpu4YHOro MHOT'OYJICHA

8. Manbl Touku A(1;-1;2), B(0;3;-1), C(-2;0;1), D(2;1;0). Haiitu
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1. cos ZABC
2' SAABC

3. VABCD
2
X°—2x+1 ol

9. Haiftu TO4KM pa3pbiBa PyHKIIMH U ONIPEIEIUTh UX PO Y = )
X —

10. Beranciuts mpeaessl ¢ MoMoIbo mpasuia Jlonurass.

2
10.1 lim X
x—1 X —

2
10.2 lim IN_X

X—00 X_

10.3 limxIn? x

x—0

10.4 lim(L +sin 2x)

IIpumep >x3aMeHaIMoOHHOTO OmiteTa (2 ceMecTp).
Tecmoebie 3a0anus

Bompoc OTBETHI

1. Iycte F(X) - xakas-nmu6o nmepBooOpasHast 1. F(ax+Db)
ms f(X). Kakas u3 npuBenernnbix dyukuuii | 2. aF(ax+b)
F(ax+b)
a
F(ax+b)
a+b

sBJIsIeTCs IepBooOpaszHoit st T (ax+Db)?

2. ®opmyna Herotona-JleliOHuiia umeer BUI

1, bjf(x)olx: f(b) - f(a)
2. bjf(x)olx: F(b)-F(a)

3. bjf (x)dx = F(a) - F(b)

b
4. [f(x)dx=F(b)-F(a)+C
3. IlpousBeieHre KOMIUIEKCHBIX uncen a+bi | 1, a2 4+ p?
u a—Dbi pasHo 2 a2 _p?
3. a’ +b’
4. ab
4. Tano nuddepeHIaabHOe ypaBHEHUE 1.0
y"” = X. CKOJIbKO HPOU3BOJIbHBIX MOCTOSHHBIX | 2. 1
JIOJDKHO CoJiepXKaTh ero oouiee pemeHue? 3.2
4.3
5. OnHo u3 pemeHuit ugpepeHanTbHOro 1. y=¢*
ypaBHenust Y' —2y'—3y =0 umeer Bujg 2. y=e¥
3. y — e3X

[EEN
(op}




4, y =

6. MO>KHO JIn B Ka4eCTBE METPUKH Ha KOOP/IH-
HATHOM TUIOCKOCTH B3SITh «PACCTOSHHE» MEX-
ay toukamu A(X,,Y;) u B(X,,Y,), BIpaxeH-
HOU PaBEHCTBOM:

p(A,B) :|X1 _X2|+|Y1 _y2|?

1. Her

2. Jla

3. a, Tonbko ecnu A ¥ B nexar Ha npsiMoi,
napasuieabHoi ocu Ox

4. I1a, TosibKO ecnu A ¥ B nexat Ha NpsSMoi,
napajuiesapHoi ocu Oy

3aoauu

7. HaiiTu naHHbIN HEONpEaeIEHHbIN HHTETrpal

1
8. BbuncinTh TaHHBIN OTIpeAeTICHHbI HHTETpal I
0

J.x2 In xdx .

xdx

VX% +1

9. Haiitu o6mee pemrenue (oOmmii nHTErpan) nudpepeHnarTbHOT0 YpaBHEHUS

y'—Xy = X

10. Haiitu gactHOe pemeHne nudGepeHInaIbHOr0 YpaBHEHHS, YIOBIECTBOPSIONIee TaHHBIM Ha-

vanbHBIM yeroBusam Y'+4y = 2x+1, y(0) =0,

y'(0)=1.

11. YuyedHo-MeTOAM4YEeCKOe U HH(POPMAIIMOHHOE 00ecnieyeHue TUCIMTIUHDI .

OcHoBHast

Munopckuit, B. I1. CoopHuk 3a7a4 1o Beiciiel Mmatemaruke .- U3a. 14-e, ucnop. .- M.:
W3n-Bo ®usnko-mar. nut., 2004 .- 336 c.

[Tuckynos, H. C. luddepennnanbroe n uaTerpagbHoe ucunucieHus. B 2 1. : yae0. mo-
cobwue s BTy30B .- Crepeornn. uza. .- M.: Unaterpan-Ilpecc, 2002 .- 415 c.
JlonoaHuTeNbHASI:

Hanxko, I1. E. Beicias Maremarrka B ynpaxHEHUX U 3a1adax. B 2 4. : [yue6. mocobue
TSl BY30B] .- 6-¢ m31. .- M.: OHUKC [u ap.], 2007 .- 304 c.

ConomenrnieB E.JI. @®yHKIIMNA KOMIUIEKCHOTO TIEPEMEHHOTO U UX IPUMEHEHUS : YueOHOoe
rocoowue I MHKEHEPHO-TEXH. CIell. By30B.-M.:Beicur.mik., 1988.-167c.

byrpos f.C.,Huxonbckuit C.M. Breicias matematuka. 3agadHuk: Y4yeOHoe mocobue
JUTSI THKEHEPHO-TEXH. CTICI. BYy30B.-2-¢ U3/, ucnp.u gom.-M.:Hayka,1987.-256¢.

I'ycak A.A. Beicirast matematuka: B 21.:Yue6. 115 By30B.T.1.-2-¢ uzn.,ucnp. -MuHCK:
TerpaCucremc,2000.-543¢

Mantypos O.B. Kypc Boiciieit MatemaTuku: Psapl. YpaBHeHUs MaTeMaTUYeCKO Qu3u-
ku. Teopus GyHKIMI KOMILIEKCHOM nepeMeHHON. Unciennbie MeToibl. Teopus BeposT-
HOCTe: Y4ueOHuK /uis BTYy30B.-.:Boicur.mik.,1991.-448c.

MeTtoanyeckue yKa3aHHM:

1. Tectsl no BeIcHIei MmaTtemaTuke. U.1 : meron. ykazanus / E.B. Komaposa, E.JI. Huko-
noropckas ; MIBaH. roc. XuM.-TeXHOJI. YH.-T. — FIBaH0B0,2009. — 36 c. Ne355

2. Tectsl o BeiciIel Matemartuke. U.2 : Mmeton. ykazanus / E.B. Komaposa, E.JI. Hu-
Kojoropckas; MBaH. roc. Xum.-TexHoJ. yH.-T. — IBaH0B0,2009. — 28 c. Ne364

3. JuddepeHunanbHble ypaBHEHUs : COOPHUK TECTOBBIX M KOHTPOJIBHBIX 3a/laHUM MO
BbIcieil Matemaruke / E.M. Muxaiinos; VBaH. roc. XuM.-TexHou. yH.-T. — VIBaHO-
BO, 2009. — 24 c. Ne371

4. DneMeHTHl aHAJIUTUYECKON reOMETPUH Ha TUIOCKOCTH: 0. TECT. M KOHTP. 331aHUi IO
BbiciL. MaTematuke / E.M. Muxaiinos ; FIBaH. roc. XuM.-T€XHOJ. yH.-T. — IBaHO-
B0,2010. — 44 c. Ne340
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5. Tpuronomerpus. BBenenue B MaremMaTuueckuil aHaius: MeToauueckue yKazaHus
/T'.A. 3yeBa; /lIBaH. roc. XuM.-TeXHOJI. YH.-T.-MIBaHoB0,2010. — 44 c.
6. Baenenue B aHa/M3: CO. TECTOBBIX U KOHTPOJIBHBIX 3a/IaHUH 110 BBICIICH MaTeMaTHKE
/ coct. E.M. Muxaiinos ; MiBaH. ToC. XiM.-T€XHO. yH.-T.-BanoB0,2013. — 20 c.
Ne414.
nporpammuoe odecrieuenre_Mathlab, Mathematica, Maple, Statistica

0a3bl JaHHBIX, NH()OPMAIIMOHHO-CITPABOYHBIC U IIOMCKOBBIC CUCTEMBI _00pa30BaTEILHBINA MaTe-

MaTu4eckuil cailt «Exponenta.ruy»_

http://www.exponenta.ru/educat/free/free.asp

12. MaTepI/IaJIbHO-TeXHI/I‘{eCKOQ o0ecneyeHue AUCIHHUIIIIMHBI

.HGKIII/H/I MO0 JUCHHUIIIIMHE ITPOBOAATCA B ayAUTOPUH, OCHaIHeHHOﬁ BUIACOIIPOCKTOPOM
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[Iporpamma cocTtaBieHa B COOTBETCTBUU ¢ DeepaiabHBIM TOCYAaPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIaPTOM BEICIIIET0 00pa30BaTEILHOTO 00pa3oBaHus Mo HampaieHuio nmoarotosku 18.03.01
XuMudeckast TEXHOJIOTHs (KBaTU(pHUKaIH «OaKanaBpy)

[Iporpamma cocraBiena B coorBercTBuu ¢ Tpedoanusimu @I'OC BIIO ¢ yuetom pexkoMeHaanui
u [IpOOII BIIO nmo nHanpaBieHHUIO U MPO(UITIO TIOATOTOBKH

ABTOp Muxaitios E.M.
(noanuce, ®UO)

3aBenyromuit kadenpoit 3yeBa A

Penensent

I.T.H., Tpod. kKadeapbl MPUKIATHON MaTeMaTHKN

MBaHOBCKOTO TOCY1apCTBEHHOIO

JSHEPreTUYECKOTO YHUBEPCUTETA Kykos B.IL.
(moanucek, DUO)

[Tporpamma o100peHa Ha 3aceJaHUU CEKIIMM HayYHO-METOJNYECKOTO COBETA 110 HAIIPABJICHHIO
18.03.01 — Xumuueckast TEXHOJIOTHSI ~ OT « » 201 roma, mpoTokos Ne

[Ipeacenarens cexunun HMC Koiidpman O.U.
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MunuctepcTBO 00pa3oBanuss u Hayku PO
DEJEPAJIBHOE I'OCYIAPCTBEHHOE BIOJIJKETHOE OBPA3OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUSA
«MBAHOBCKHUI TOCYJIAPCTBEHHbBI XUMHUKO-TEXHOJI0T WYECKHUI YHUBEPCUTET)
Kadenpa Boiciieit u npukiaHON MaTeMaTUKA

YTBEPX/JEH
Ha 3aceJaHnu Kadeapsl
« 19 » 01 2015r.,
IIporokoa Ne 5
3aBenyrommii kageapoi
(moamnuce)
D®OH/
OLEHOYHBIX CPEJACTB
IO JTUCIUITJIMHE
Marematuka

(HaI/IMGHOBaHI/Ie }IPICIII/IHJIPIHBI)

18.03.01 — Xumuueckass TEXHOJIOTUS
(KOJ ¥ HANMEHOBAaHKE HAMPABJICHHS ITOJATOTOBKH)

TexHonorus 1 nepepaboTka MOIMMEPOB

TexHOIOTUsI TOJMMEPHBIX BOJOKOH U KOMIIO3HI[HOH-
HBIX MaTEPUAJIOB.

XuMus IOJTMMEPOB MEAUKO-010TOTHIECKOT0
Ha3HAYECHHS.

TexHosorus ¥ 1U3aiiH 3aIIUTHO-AEKOPATUBHBIX T1OJIU -
MEPHBIX MTOKPBITUH.

Xumnueckas, 610- 1 HAHOTEXHOJIOTUSI TEKCTHIIS.
TexHOJIOTUsI OPraHUYECKOro 1 He(hTEXHMHYECKOTI 0
CHHTE3a

XuMudeckas TSXHOJIOTHUS XI/IMI/IKO'd)aDMaHeBTI/ILIeCKI/IX npenaparoB 1 KOCMETHYCCKUX CPEJACTB

(mpoduas/Ha3BaHHE MArMCTEPCKOM MPOrPaMMBbl)

OakajaBp

(YpoBeHb MMOIrOTOBKH)

HBanoso, 2015
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[Tactiopt

(oHIa OIICHOYHBIX CPEJICTB
10 JUCHUIIIINHE Maremaruka

KoHnTponupyemble pa3aeinsl (TeMbl), MOAYIN
IACUUIUINHBI /

KoHtposn-
pyembie
KOMIICTCH-
uuu (WU Ux
YacTH)

OneHouHbIE CpecTBA

Bun

Koi-Bo

Ananutrdeckas reoMeTpus Ha MJIOCKOCTH

OK-10

Kommaekr
KOHTPOJIb-
HEIX 3aJIaHUN
1o  BapHaH-
TaM

25

BBenenne B MaTeMaTHUECKUN aHAIN3

OK-10

Kommaekr
KOHTPOJIb-
HEIX 3aJIaHUN
10  BapHaH-
TaM

25

HuddepenunanbHoe ucyucaeHUue (GYHKINUN
OJIHOM IEPEMEHHOMN

OK-10

Kommaekr
KOHTPOJIb-
HBIX 3aJIaHuil
1o  BapuaH-
TaM

25

DNIEeMEHTHI IMHEWHOW U BEKTOPHOM aireOpsl

OK-10

Komriext
KOHTPOJIb-
HEIX 3aJaHuM
1o  BapuaH-
Tam

25

Ananmutndeckas reoMeTpus B IPOCTPaHCTBE.

OK-10

Kowmriext
KOHTPOJIb-
HEIX 3aJaHui
1o  BapuaH-
Tam

25

OYHKIIMY HECKOJbKUX MEPEMEHHBIX. Je-
MeHTHI TuddepeHnanbHO TeoMeTpun
KPHUBBIX U IOBEPXHOCTEH.

OK-10

Komriext
KOHTPOJIb-
HBIX 3aJlaHuH
1o  BapuaH-
TaM

25

NuTerpanpHoe ucuucienue GyHKIUN OTHOM
IIEpEMEHHOMN

OK-10

Komriext
KOHTPOJIb-
HBIX 3aJlaHUN
o  BapHaH-
TaM

50
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8 | DnemenTsl Teopuu GyHKIUMN KomiuiekcHoro | OK-10
MEPEMEHHOTO.

9 | Muddepennumansusie ypaBHEHUS OK-10 Kommnekr 50
KOHTPOJIb-
HBIX 3aJIaHUU
o  BapuaH-
Tam

10 | DnemeHTHI GYHKIMOHATHHOTO aHATH3A. OK-10
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OIIeHO'lHLIe CpeacTBa IJisl TEKYIIEro KOHTPOJIA yCII€eBaeMoOCTH, l'lpOMe)KyTO'lHOﬁ
arreCcTanmu 1Mo uToraMm OCBOCHUsA JTUCHUIIJIMHBI U y‘leﬁHO-MeTOHI/I‘ICCKOC o0ecrneuyeHue
CaMOCTOSITEILHOM paﬁoTbl CTYAEHTOB

Bcero mo Tekyreit pabote CTyAeHT MOKeT HaOpaTh S0 6ayUIoB, B TOM YHCIIE:

®  KOHTpPOJBHBIC PabOTHI — Beero 40 6aos;
®  BBINOJHEHUE JOMAIIIHUX CAMOCTOSITENIbHBIX 3aaanuii — 10 6amios.

CryneHT nomyckaeTrcs K 9K3aMeHy, ecli OH HalOpan mo Tekymed paboTe He MeHee 26
6amoB. MUHIMAaIBFHOE KOJMYECTBO OAIIOB MO KKIOMY U3 BHJIOB TEKYIIEH pabOTHI COCTABIISET
MOJIOBHHY OT MaKCUMAJIBHOTO.

st obecrieyeHuss caMOCTOSITEIbHON PalOThl CTYACHTOB NpeAiaraeTcst OJHA IOMAIIIHSsS
pacuetHas paboTa ¢ MHAWBUAYATbHBIMU 3amaHusiMU. OOIee KOJIMYECTBO 33JaHUN MO KaKJIOU
pabore - 6o1ee 50.
Temaruka TOMaITHAX CaMOCTOSITEIIBHBIX PA0OT:
Homawmnssn pacuemnas paboma Nel. ViccnenoBarh AaHHYIO (YHKIHMIO U MOCTPOUTH €€

rpaduk.
IIpumep 3aganms.
B X

Vkazanue. VccnenoBanue MpoBeCTU MO CIEAYIOMIEMY TIaHY:

10. OGiacTh ompeeIIeHusI.

11. MHOX€CTBO 3HAUYCHHIA.

12. YeTHOCTH/HEUETHOCTD, TICPHUOTUIHOCTE/HETIEPHOJUIHOCTD.
13. Toukwu pa3peiBa. [loBenenne GpyHKIINN BOTU3M TOUEK pa3phIBa.
14. AcumnToThl QYHKIIUH.

15. VlaTepBasibl MOHOTOHHOCTH.

16. Touku skcTpeMyma.

17. VIaTepBaibl IOCTOSTHHOW BBITTYKJIOCTH.

18. Touku neperuoda.

Jomawnss pacuemnas paboma Ne2. MareMatnueckoe MOJICTUPOBaHHE (PU3HUYECKUX U
XUMHUYECKUX TPOIIECCOB.
IIpumep 3agaHmus.
Teno ¢ HyneBol TemMepaTypoil B MOMEHT BpeMeHHu t = 0 momenieHo B cpeay, TeMuepary-

pa KOTOpoil MeHsieTCsl B 3aBUCUMOCTH OT BpeMeHH 110 3akoHy U = . Haiitu 3akoH pacnpe-

1+t2
nenenus: Temnepatypsl U Tena (coctaButh Tabmuny 3Hadenuit ¢pynkuun U =U (t), moctpouts

ee rpaduk) 3a mnpomexyrok Bpemenu [0;15], ecnum k03 HUIMEHT TEMIOMPOBOAHOCTH
k =1.Beruncienus Bectu ¢ Tounoctbio A =0,01.

Vkasanue. Matematndeckas mocraHoBka 3anaun: pynkims U =U (t) sBisercs pernenueM
crnenytomiei 3agaun Komu:

d—U+U = L
dt 1+1t2
U()=0

Temaruka KOHTPOJIBHBIX paboT:
Konmponvnasa paboma Ne 1. AHanutudeckas reoMeTpHs Ha INIOCKOCTH.
IIpumep 3aaHus.
1. Mansl Touku A(1;-1), B(0;3), C(-2;1). Haiitu
1.1 YpaBuenus cropon AAAN
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1.2 YpaBuenue menuansl AD

1.3 YpaBuenue BoicoTbl AH

1.4 Tnuny BbicOTBI AH

2. HammcaTh KaHOHMYECKOE YpaBHEHHE JILIUIICA ¢ TapameTrpamu a=>5, £ =0,4

Koumponvnas paboma Ne 2. Tlpenenst QyHKITUI.
[Ipumep 3a1anus.
4. Bbruucauts npeaen

2
1.1 lim X = 2¥=3
x—1 X _1
2
1.2 lim X223
X—>0 X _1
13 lim X=¥2=X
x—1 X—-1
. 1-cosx
1.4 lim————
x—0 X

15 limg+2x
x—0
5. CpaBHHTb GeckoHeyHO Mambie o =Sin° X u B =1-Cc0s2X mpu X — 0
6. Hai X2 =-2x+1
. Haiitn Touku pa3ppiBa GYHKIIUH ¥ ONIPEICTUTH HX POJT Y = 1 e
Konmponvnasa paboma Ne 3. InbdepennmansHoe ucunucieHne QyHKIUA OIHOW Tepe-
MEHHOU.

IIpnMmep 3agaHus.
5. Haiitu mpou3BogHBIC JaHHBIX QYHKIIAHA

X -Jdx+2
11y="""5, y=?
X

1.2 y=x2.2"" y'=?
1.3 y=sin®x, y'=?
sin 2x — tgx
1.4 y=—zg, y'(7/4)="?
cos® x
6. Hamucare ypaBHEHHE KacaTeIbHOM K rpauKy JaHHOH QYHKIIMU B TOUKE X = X,

X} -y +2y=0, x,=-1
7. 3anucath quddepeHunan JaHHON (QYHKUMM M BBIYHUCIUTH €r0 B TOUKE X=X, I
Ax=01

y =X4/sin(mx/2) , X, =1

8. BrrumciuTh MMpeaciibl C IOMOLIBIO ITpaBUJIA JlonuTans.

2
4.1 lim X
x=1 X _l

2
4.2 lim "X

x>o X —1

4.3 limxIn? x
x—0

4.4 lim(L +sin 2x) 7%
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Koumponvnas paboma Ne 4. AnreGpa MaTpuIl U BEKTOpHAs anredpa.
[Ipumep 3a1aHus.

3. JlaHbl MaTpuILb] Az( 11 2) uG= [_11 éj HaiiTu 3naueHne MHOrousieHa
P(X)=AX?+2X —-3A mpu X =G.
4. Pemmth cucremMy JIMHEHHBIX ypaBHEHUN ABYMsI CITOCOOAMM:
X, =X, +2X; =5
—2X, +X;=-1
X, — Xy =—2

3. Hanst Toukn A(1;-1;2), B(0;3;-1), C(-2;0;1), D(2;1;0). Haiitu

31¢5,nw5=2K§—ZE+3X5
3.2. cos ZABC

3.3. S,nc

3.4.V e

Koumponvnas paboma Ne5. AHanutrueckas reOMeTpHUsl B IPOCTPAHCTBE.
[Ipumep 3a1aHus.

Hanst Toukn A(1;-1;2), B(0;3;-1), C(-2;0;1), D(2;1;0). Haiitu

1. YpaBuenue mnockoctu ABC

—_

2. YpaBHEHUE IJIOCKOCTH, MPOXOASIIEH Yepe3 TOuKy 4, uid KoTopoil Bektop BC sBis-
€TCsl HOPMaJIbHBIM.

3. Paccrosguue ot Touku D mo mockoctu ABC

4. KaHoHWYECKOE U MapaMeTprUUeCcKue ypaBHeHUs ipsimoit 4D

5. Yron mexay npsimoit AD u mtockoctbio ABC.

Konmponvnas paboma Ne 6. aterpainbHOe NCUUCTIECHUE.
[Ipumep 3aanus.
5. HaiiTu HeonpeneneHHbIN HHTETpa
x* - 2xy/x +1
1.1 '[—
X

1.2 _[ xe ™™ dx

1.3 sz In xdx

1.4 J.cos2 xdx
3 2

15 _[X 22x +X-3
X°—2x-3

6. Bpraucnuth onpeneneHHbId HHTErpal

2

dx

21! —

/2
2.2 J'cosxln(sin x)dx
/6
7. Haiitu niomaab KpUBOJIMHEWHOM Tpamneuy, OrpaHUYEeHHON JTaHHBIMU JINHUSMU
Xx=Lx=4,xy=4
8. Beruncnuth HecoOCTBEHHBIE WHTETPAIBI

dx

dx
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41 (9

D
2l

Koumponvnas paboma Ne7. [luddepeHnmanbabie ypaBHEHUS
[Ipumep 3aanus.
4. Haiiti obmee pemenue (00muii naTErpai) qudPepeHInanbHOTO YpaBHEHHS

1.1 x(y-1)dx—(x+1)ydy=0

1.2 y'—xy =X
13y-L -0

X
1.4 y"—y'-2y =0

5. Haiitu yacTHOE penieHue, yJoBIETBOPSIOIIEE JaHHBIM HaYaJIbHBIM YCIOBUSAM
2.1 y-y=xy? y(0)=0
2.2 y"+4y =sinx, y(0)=0, y'(0) =1
6. Pemmts cucremy nuddepeHnnanbHbIX ypaBHEHUH
X'=X+2y

y'=2x-y

Jlst camocCTOSITeNTbHOM pabOThI, MPU BBHITIOJIHCHUH JOMAITHUX pabOT, a TakKe MPH TOJ-

TOTOBKE K KOHTPOJIbHBIM pab0TaM UCIOJIB3YIOTCS yueOHbIE MaTEPHAIIbI, IPUBEICHHBIC HUXKE:

1. Munopckuii B. T1. CoopHuk 3a71a4 110 BeICIIeH Matematuke .- U3a. 14-e, ucop. .- M.:

W3n-Bo ®usnko-mar. nut., 2004 .- 336 c.

2. Pa6ymko, A. I1. UnauBuayansHbIC 3a0aHus 110 BeIcel maTtemaTtuke. B 4 4. Y. 1. JIu-

HEeWHasi ¥ BEKTOpHAs anreOpa. AHanuTudeckas reometpus. nddepennmnanbroe ncuucie-

HUE PYHKIMI OJTHOM IEepeMEeHHOM : yuel. mocoOue I TeXH. CIEIUATbHOCTEH BBICIIIETO

obOpazoBanus / mox oomr. pen. A. I1. Pabymko .- 5-e uza. .- Munck: Beimsimas mk., 2009

-304c.

3. DieMeHThl aHATMTUHYCCKON T€OMETPHH Ha TUIOCKOCTH: CO. TECT. U KOHTP. 3aJaHHi 10

BoIciI. MmaTemaTuke / E.M. Muxaiinos ; MIBaH. roc. XUM.-Te€XHOJ. YH.-T. — UBaHOB0,2010. —

44 c. Ne340.

4. BBeneHue B aHaNIN3: CO. TECTOBBIX U KOHTPOJBHBIX 3a/IaHUH 110 BBICIIICH MaTeMaTHKe /

coct. E.M. Muxaiinos ; BaH. roc. XuM.-Te€xHoJ1. yH.-T.-lBan0oB0,2013. — 20 c. Ne414.

KOHTpOJIBHO'I/ISMepI/ITeJIbeIe MaTepuaJbl 1Jd HTOI0OBOIr0 KOHTPOJIsA

HToroBblif 5K3aMeH MO JUCHMILIMHE IPOBOJUTCSA B BUJIE€ MMCBMEHHOIO 3K3aMeHa. DK3a-
MEHAIMOHHBIN OMIIeT coepKUT 6 TeCTOBBIX 3aJaHuil U 4 3anaun. [IpaBUIIbHBIA OTBET HA KaX-
JI0€ TECTOBOE 3aJlaHNe OLIEHUBAeTcs B 3 Oaiia, pelieHue K01 3aJauu olleHuBaeTcs u3 8 0an-
JIOB.

IIpu oueHke penieHns 3aaul MUCbMEHHOTO 3Tara SK3aMeHa YUUThIBAETCsl MPaBUIIBHOCTh
U MOJIHOTA PEUIeHUs, TPaBUIIbHOCTh BBIOOpa METO/1a PELICHHs, HaJTMUUe HEOOXOJUMbIX MOsICHe-
HUH, IpucyTcTBHE (ecau HeoOXO0AMMO) rpapUUecKuX HUIUTIOCTpalui, akKypaTHOCTh odopmiie-
HUS.

ITpumep sx3amenanmonnoro omiera (1 cemectp).
Tecmoesnbie 3a0anus
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Bonpoc

OTBeETHI

1. YrnoBoii koappunmeHT npsmMon paBexH

1. Yray mexay npsimoit u ocbto Ox

2. Kocunycy yria mexay npsimoit 1 ocsto Ox
3. TanreHcy yria Mexay npsiMoi u ocbto Ox
4. Koadpdunuenry mpu x B 001IeM ypaBHEHUN

IIPSIMOM.
2. ®dynknus Yy = f(X) HempepbiBHA B TOUKE l.a
X =X, , €CIIu 2. b
: 3.¢c
a. lim f(x) cymectByer u KoHeUCH 4 d

X—>Xo
b. lim f(x) = f(x,)
X—>Xo
C. X, € D(f)
d. cymiecTByeT mociea0BaTeIbHOCTh
{x,} = X, , Wi xoropoit {f(x,)}—> f(X,).
VKazarh IpaBUILHBIN OTBET

3.. Iycte i=axb. Ykaxure npaBuibHbIi
OTBET

1. Bektopsr a,b,C xoMmrutaHapHbI

2. ‘ﬁ‘ paBeH IUIoIa I MapaienorpaMmma, mo-
CTPOEHHOT0 Ha BEKTOPax a,b

3. =1

4. Bextopsl a,b,c B3ammHO MEePICHANKYIISIP-
HBI

4. JlaHbI BEKTOPBI a= (L-10), b= (301 u
c= (4;0;1). lns kakoro 3HA4EeHUsT A OHH Oy-
YT JIMHEHHO 3aBUCUMBIMU?

5. Tlycte z = f(X,Y) . Yka3arh npaBUIbHBIMA
OTBET

1.1

2.0

3.-1

4. mrobom

1. gradz = g+@
ox oy

2. gradz = gdx + gdy
OX oy

3. gradz:@ﬁ@]

oX oy

2., 2, 2,
4. gradz:azi+az' azk

ox? axayHay2

6. B KOOpAMHATHOM TPOCTPAHCTBE YPAaBHEHHIO
X+ 2y =0 cooTBeTcTBYET

1. Ilpamas, nexamias Ha iockoctu Oxy

2. [Ipsimasi, mpoxoasiias 4yepe3 Hayauo Koop-
muHat O

3. IlimockocTs, conepxailias KOOpAUHATHYIO
ocb Ox

4. TInockocTh, napamienbHyto ocu Oz

3aoauu

1 0
7. JlaHBl MaTpUILBI Az( 1 2) u G=(

P(X)=AX?+2X —3A ipu X =G.

1

-1 2

j. Haiitu 3HaueHue MaTpu4YHOTr0O MHOT'OYJICHA

8. Manbl Touku A(1;-1;2), B(0;3;-1), C(-2;0;1), D(2;1;0). Haiitu
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1. cos ZABC

2' SAABC
3' VABCD
9. HaiiTt TOUYKM pa3pbiBa QYHKIIUK U ONIPEAETUTh UX PO Y = X2 _2 2x +1 ol
X° -1
10. Berauciuts npezesnsl ¢ HOMOLIBIO pasuita Jlonurans.

2
10.1 lim X

x->1 x —1

2
10.2 lim IN_X

X—00 X_

10.3 limxIn? x

x—0

10.4 lim(L +sin 2x)

TIpumep dx3aMeHaIIMOHHOTO Omitera (2 cemMectp).
Tecmoebie 3a0anus

Bompoc OTBETHI

1. Ilycts F(X) - kakas-mub0 mepBooOpazHas 1. F(ax+Db)
ms f(X). Kakas u3 npuBenernnbix dyukuuii | 2. aF(ax+b)
F(ax+b)
a
F(ax+b)
a+b

sBJIsIeTCs IepBooOpasHoit st T (ax+b)?

2. ®opmyna Herotona-JleliOnuiia umeer BUI

1, bjf(x)olx: f(b) - f(a)
2. bjf(x)olx: F(b)-F(a)

3. bjf (x)dx = F(a) - F(b)

b
4. [f(x)dx=F(b)-F(a)+C
3. Ilpon3BeieHre KOMIUIEKCHBIX uncen a+bi | 1, a2 4+ p?
u a—Dbi pasHo 2 a2 _p?
3. a’ +b’
4. ab
4. ano nuddepeHIaabHOe ypaBHEHUE 1.0
y” = X. CKOJIbKO HPOU3BOJIbHBIX MOCTOSHHBIX | 2. 1
JIOJDKHO CoJiepXKaTh ero oouiee pemeHue? 3.2
4.3
5. OnHo u3 pemeHuit ugpepeHanTbHOro 1. y=¢*
ypaBHenust Y' —2y'—3y =0 umeer Bujg 2.y =e?
3. y — e3X

N
(e}




4, y=e*

6. MosxHO 111 B KauecTBe METpUKHU Ha koopau- | 1. Her
HATHOM IJIOCKOCTH B3ATh «paccTossHue» Mex- | 2. Jla
ny toukamu A(X,,Y;) u B(X,,Y,), Beipaxen- | 3. [a, ToabKo eciu 4 U B jexar Ha IpsMOi,
HOM PaBEHCTBOM: napasuieabHoi ocu Ox
A B) = . 4. Jla, TosibKO eciii A U B nexat Ha IpsIMOH,
p(A, )—|X1_X2|+|Y1_y2|- .
napajuiesapHoi ocu Oy

3aoauu
7. HaliTi naHHbIi HeonpeAeICHHBIA HHTErpall J. x7 In xdx..

xdx
VX2 +1
9. Haiitu o6mmee pemrenue (oOmmii mHTErpa) nudpepeHnnaIbHOro ypaBHEHUS
y=Xxy =X
10. Haittu yactHoe pemenue auddepeHImaibHOT0 YpaBHEHHUs, YIOBIETBOPSIONIEE TaHHBIM Ha-
vaneHBIM yeroBusm Y'+4y = 2x+1, y(0) =0, y'(0) =1.

1
8. BbrunciauTh 1aHHBINA ONPEeIEHHBI HHTErpal I
0
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