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eab ocBOeHUs yUeOHOM TMCIMILIMHBI

[lear ocBoeHMsI NUCUUILIMHBI «MareMaTtvka» B COOTBETCTBUU C OOLIMMHU LEISIMHU
OOII BO: nmpuoOpeTeHue 3HaHUM, MPeyCMOTPEHHBIX MTPOrpaMMoil, pOpMUPOBAHUE YMEHUS
Y HaBBIKOB IPUMEHSTH MOJIyYCHHbIC 3HAHUS MPU PEIICHUN KOHKPETHBIX 3a/1ay.

3agauu U3y4eHUs TUCIUILINHBI:

— pa3BUTHUE JOTUYECKOTO U aITOPUTMHUUECKOTO MBIIIUICHUS CTYACHTA;

— BBIpaOOTKa yMEHUSI MOACTUPOBATH PEabHbIEC TPOIECCHI;

— OCBOCHHUE IPUEMOB PEIICHUSI U UCCIIEIOBAHUSI MaTEMAaTUIECKU (DOpMaTTM30BaHHBIX 33/1a4.

Mecto yueOHoi qucuuiuinabl B crpykrype OOII BO

Jlornyeckast U cofep>KaTeIbHO-METOJUYECKass B3aUMOCBS3b C JAPYTUMH JTUCHUILIINHA-
mu 1 yacTsimu OOIT BO BbipakaeTcs B CIEAYIOIIEM.

JucrummHe «Marematrka» TpeaniecTByeT oOIeMaTeMaTHdecKas IMOJArOTOBKa B
o0BemMe cpeaHeit 0011e00pa3zoBaTeNbHOM MIKOJIBI MK KOJIJISIXKA.

B pe3ynbTaTe 0CBOCHHUS MPEAIIECTBYIOMMX JUCHUIUIMH CTYACHT 10JKEH:

3HATh:

- OCHOBHBIC TIOHSTUSI U METOJbI DJIEMEHTAPHOW MAaTeMaTHKH, TEOMETPUH, alreopsl 1
Hayajl MaTeMaTU4YECKOr0 aHAJIN3a;

YMETb:

- MPOU3BOAUTH JEHUCTBUS C YUCIIaAMU;

- HCTOJIb30BaTh OCHOBHBIE aJireéOpandecKue TOXKAECTBA IS MpeoOpa3oBaHus anreod-
PanyeCKUX BBIPAKECHUM;

- BBITMIOJIHSITH TEOMETPUUECKHE TOCTPOCHUS;

- IOKa3bIBaTh MATEMATUYECKUE YTBEPKICHNUS;

- mudPpepeHIpoBaTh U UHTETPUPOBATH QYHKIINU;

BJIAJICTh:

- MpUEeMaMU BBIYMCIICHUN HA KaJbKYJISATOPE MHKEHEPHOTO TUIIA,

- HaBbIKAMU UCIIOJIb30BAHUSI MATEMAaTUYECKUX CIIPABOYHHUKOB.

OcBoeHue JaHHON AMCHUIUIMHBI KaK MPEJIIECTBYIOMIEH HE0OX0AUMO MPU U3yYEHUU
CIEAYIOIIUX AUCIUILUINH: CTIEIMaIbHbIC TJIaBbl MAaTEeMAaTUKU, (PU3KKA, MPUKIAIHAS MEXaHUKa
C DJIEMEHTaMU BEKTOPHOM anreOpbl, MOIECTUPOBAHIE XUMUKO-TEXHOJIOTUYECKUX MPOIIECCOB,
TEOpEeTUYECKasi MEXaHUKa C OCHOBAMH MaTEMaTUYECKOT0O aHaIu3a ! JIp.

Komnerenuuu o0yuawinerocsi, popmupyembie B pe3yabTare 0CBOCHUS] TUCHUIIMHBI

B nporiecce ocBoeHust TaHHON AUCIUIUIMHBI Y CTyAeHTa (GOPMHUPYIOTCS CIEIYIONTUE

KOMIIETECHIAU:
— YHUBEpCAJILHBIC!
Kon xomte- HaunmeHoBaHMe KoMIIe-
WHanuKaTopsl JOCTHKEHUS KOMIIETEHIH
TEHIHN TEHIHN
YK-1 Crnocoben ocymectBisaTh | 3-YK-1 3Hath: MeTonuku cbopa u ob6paboTku uHPOpMa-

MOUCK, KPUTHUYECKUI aHa- | UM, aKTyaJlbHble POCCUUCKHE M 3apyOeKHbIEe MCTOYHHUKH
JU3 M CcUHTe3 HH(opMa- | nHpopMmauu B chepe npodeccrnoHalIbHON N1eATeNbHOCTH;
LMY, TPUMEHATH CUCTEM- | METOJ CUCTEMHOTO aHAIMU3a.

HbIM oaxon ams pemenus | Y-YK-1 YMers: mpuUMeHATh METOIMKHM TMOHMCKa, cOopa U
IIOCTABJICHHBIX 3a7a4 00paboTKM HMH(OPMAIIUHM; OCYIIECTBISTh KPUTHUYECKHN




aHAJIM3 M CHUHTe3 WHEGOPMAIIUH, TOJYYCHHOW W3 Pa3HBIX
NCTOYHHUKOB

B-YK-1 Bnaners: merogamu moucka, coopa u o6paboTKH,
KPUTUYECKOTO aHaIM3a U CHHTEe3a MHPOPMAIUU; METOIU-
KOH CHCTEMHOTO IOAXOJa JJIA PEHICHUS ITOCTaBJICHHBIX
3a7a4

— obmenpodeccuoHanbHbIE:

Konx xomme- HanmMmeHoBaHne xoMiie-
HNHaukaTophl TOCTHKEHUS KOMITCTCHIIUH
TEHIUNA TEHIUNA
OIIK-2 Cnocoben  wucnosb3oBaTh | 3-OIIK-2 3HaTh MaremMaTH4ecKue METOIbl (U3UYECKHUX,
MaTeMaTH4ecKkue, (U3u- | XUMHUUYECKUX SBJICHHN, OCHOBHBIX 3aKOHOB (DM3UKU U XH-
YeCcKHe, (GU3UKO- | MUU U IPUMEHSTH UX B TPO(PECCHOHATILHON JCATEIHHOCTH.

XUMHNYCCKHUEC, XUMHNYCCKHUC
METOJIbI JIJISl PEIICHHs 3a-
nad  npodeccrnoHaIbHOM
JEATSIbHOCTH

V-OIIK-2 Ymerp pemiate MaTeMaTuyeckue, (pu3udeckue,
(GU3UKO-XMMHUYECKHE M XUMHUYECKUE 3aJadu g oOopaboT-
K1, aHAJIM3a ¥ CUCTEMAaTH3aIMH JaHHBIX TEXHOJIOTHYECKOTO
nporiecca.

B-OIIK-2 Brnaners MaTeMaTH4eCcKuMH, pusnueckumu, Gpu-
3UKO-XUMHUYECKUMH, XUMHUYECKMMHU METOJaMU pPEeLICHUs
3a7a4 JUIsl OTIPE/ICIICHHUS TIOCIIE0BATEIbHOCTH TIPOBEICHHS
aHATU30B  (PU3MKO-XMMUYECKUX XapaKTEPUCTUK CBIPbS,

BCIIOMOTI'aTCJIbHBIX MATCPHUATIOB U TOTOBOM IMPOAYKIUH.

3aﬂa‘-ll’l BOCIIUTAHUA, P€AJTUIYCMbIC B PAMKaAaX 0CBOCHUA THCHUILJIMHbI

Hcnoab30BaHue BOCIUTATEIbHO-

BosJjieyenue B pa3Ho-

HamnpagJe- Co3nanue ycji0BHi, .
ro MOTeHUMAJIa y4eOHOM JUCHU- | MJIAHOBYIO BHEYYeOHYI0
HHe/Iean o0ecneuYnBaKIINX
TUTHHBI AeATEJIbHOCTh
1.Opranusanusi Hay4dHO-
[Ipodeccn- | -bopmupoBanue Kyib- | Micnonb3oBaHue BOCIHMTATENBHOTO | IpakTUYECKUX  KOH(e-
OHAQJILHOE W | TYPbl ~ HMCCIIEJIOBATENb- | OTCHIMANA JUCHUIUIMH Opodec- | peHnmii m BCTped C Be-
TPydOBOC CKOM © I/IH}KeHepHOﬁ CHUOHAJIBHOI'0O MOAYJA OJId q)OpMI/I- JYIIAMH CIIENUATUCTaMH
BOCnuTaHue | AestenbHocTH (B16) POBaHMUs UHKEHEPHOTO MBIIUIEHUS | mpepHATHIi Topoja |

U MH)XXCHEPHOM KYJBTYPBI 3a CYET
IIPAKTUYECKUX CTYIEHYECKUX UC-
CJIEIOBAHUM COBPEMEHHBIX ITPOU3-
BOJCTBEHHBIX CHCTEM; IPOEKTHOMI
JESITEIBHOCTH CTYJEHTOB IO pa3-
paboTKe M ONTUMHU3ALMHM TEXHOJO-
THYSCKUX CHCTEM, CBS3aHHOM C
pEIIEHUEM pPEAIbHBIX IPOU3BOJI-
CTBEHHBIX 3ajlay; MPOXOXKICHUS
yepe3 pPa3HOOOpas3Hble HIPOBBIE,
TBOpUecKue, (¢ecTuBaibHbIE (Op-
MBI, TpeOyIOIe aHaIM3a CIOXKHO-
ro o0beKTa, MMOCTAHOBKH OTHOCH-
TEJIbHO HEro MpeoOpa3oBaTeNbHBIX
3aJa4 JUid UX ONTHUMAaJbHOTO pe-
LICHHUS.

BeTepaHaMu aTOMHOM
OTpAacCIH.

2. OpraHmsanus ¥ 1po-
BEJICHUE  TPEIMETHBIX
OJIUMIIMAJ] U Yy4YacTHE B
KOHKypcax mnpodeccuo-
HaJILHOTO MacTepCTBA.
3.Yyactue B €XeroaHbIX
aKIUsIX  CTYACHYECKHX

CTPOUTECIIBHBIX OTPAI0B




CrtpykTypa u coaepkaHue y4eOHOM IUCIUTIIHHBI
JucrunHa npenonaetcs crynentam B 1,2 cemectpe. O01mas Tpy10eMKOCTh TACITH-
IUTMHBI COCTABIISIET § 3aUETHBIX €AUHUII, 288 YacoB.
Kanenaapubii mian

Ne | Ne Buabl yueOHOl AeATEJIBLHOCTH
P T (B qacax) Makcu
a e % 2 ATTecTa MaJlb-
3 M HaumenoBanue pa3-jae- g = us HbI
i | bl Ja (TeMbl) TUCHUILIHHbI o = pasaeia 0as1
e o E § E (opma) 3a
J = 2 = < @) paszaed
>} ) < (=3 A
a =2 = - ®)
1 cemecTp
1 1 | Jluneitnas anre0Opa. 244 | 2/2 - 212 | 20 KP1 30
2 | BektopHas anreOpa. 14 2 - 2 10
3 | AHanuTHUeCKasi TeOMETPHSI. 33 2 1 30
4 | KoMIUIEeKCHBIC YHCIIA. 13 2 - 1 10
2 5 | Beenenue B maremarnueckuii| 30 2 - 2 26 KP1 20
aHaJIN3.
6 | duddepennuaabHoe ucumc- 30 2 - 2 26
nenne QYHKIMUOIHOM Tiepe-
MEHHOI.
144/4 | 12/2 10/2 | 122
Bu npoMe:KyTOUHOI aTTecTaluu IK3aMeEH 50
2 cemecTp
3 7 | ®yHKIMHU MHOTHUX I1€- 44 2 - 2 40 KP2 30
PEMEHHBIX
8 | Heompenesnennsie u 46/4 | 2/2 - 4/2 | 40
oTpesielICHHbIC UHTE-
rpajbl
4 9 | KpaTtHble HHTETpAIBL. 30 2 2 26 KP2 20
10 | OObIKHOBEHHBIE TUD- 24/4 | 2/2 - 2/2 | 20
(depeHnnanbHbIe ypaB-He-
HUS ¥ UX CHCTEMBbI
144/4 | 8/4 10/4 | 126
Buja npoMexyTOYHOI aTTeCTANMHU IK3aMeH 50
CopaepxxaHue JJeKIUOHHOT0 Kypca
YuebHo-
Bcero
Tema jexiun. Bonpocsl, oTpadaTbiBaeMble HA JIEKIHU 4ACOR MeTOHYEeCKOoe
olecreyenune
1 cemecTp 2
Tema 1. J/Inneiinas anredpa.
Matpuiibl U ISHCTBUS HAJI HUMH, ONPEACTUTENN 2-T0 U 3-T0, UX 1-3,5,6
BbuncieHue. [ToHATHE CHUCTeMBbl JIMHEHHBIX alreOpandecKux
ypasuenuii (CJIAY). Meron Kpamepa pemenus CJIAY.
Tema 2. BekTopHas anredpa 2 1-3,5,6
CkansipHble M BEKTOPHBIE BEIMYNHBI. JINHEWHBIE ONepaliiy HaJl
BekTopamu. basuc, pa3noxeHue BekTopa mo 6asucy. JlencTeus
HaJ BEKTOpaMH B KoopauHATHOU hopme. CKraIsspHOE TTPOU3BE-
JIeHHEe 2-X BEKTOPOB, €r0 CBOWCTBA U BRIPAXKEHHUE B KOOPIUHAT-
HOU (popme. BekTopHOE M CMelIaHHOE TPOU3BEACHNUS.




Tema 3. AnanmuTn4yeckasi reomerpusi. KoopimHatsl Ha MIOCKO-
CTH U B IPOCTPAHCTBE: JI€KAPTOBBI, MOJSIPHBIE, IUIMHAPUYE-
CKHe. YpaBHEHHUE MPSMOM: C yIII0BbIM Kod(duiimentom, odiee, B
OTpe3Kax. YpaBHEHHUE IydKa NPSIMbIX, YPAaBHEHHUE NPSAMOU, IIPO-
XOJALIEH uepe3 1BE JaHHbIE TOYKU. YTOJI MEXAY ABYMs IPSMBI-
MH, YCJIOBHUS NApAJUIEIbHOCTH U NEPIIEHANKYIIIPHOCTH.
ITnockocTh: o01Iee ypaBHEHUE, IOHATUE HOPMAJIBHOTO BEKTO- pa.
YacTHble cayyau pacnoloKeHUs IIIOCKOCTH B KOOPIUHAT- HOM
IIPOCTPAHCTBE. YTOJI MEXAY IUNIOCKOCTSMM, YCIOBUS Iapai- JeJb-
HOCTH U NEPIEHANKYIIPHOCTH JIBYX IJIOCKOCTEH.

IIpsimast B IpOCTpaHCTBE: MOHATUE HANPABIAIOLIETO BEKTOPA, Ka-
HOHHUYECKOE YpaBHEHHE MPSIMOH, o01iee ypaBHEHHE, TapaMeT-
pudecKkoe ypaBHeHuE. B3auMHOE pacooKeHue IByX MPSIMBIX B
IIPOCTPAHCTBE. YTOJ MEXIY IIPIMBIMHU.

B3aumHoOe pacronoxeHue NpsiMon U INIOCKOCTH. YTOJI MEXAy
IIPSAIMOM U IUIOCKOCTBIO. Y CJIOBUS NTAPAJUICIbHOCTH U NIEPIICH M-
KYJIIPHOCTH IpsIMOM U Tu1ockocTH. KpuBble 2 nopsiika.

1-3,5,6

Tema 4. KoMmjiekcHbIe YHncIa.

OmnpeneneHre KOMIUIEKCHOTO Ynciia. Anredpandeckas, TPUro-
HOMETpHUYECKas U IMoKa3areabHas GOPMbI KOMIICKCHOTO YHUCIIA.
JlelicTBUS HaJl KOMILJICKCHBIMU YHCIAMH.

Tema 5. BBeienue B MaTeMaTHYeCKU aHAJIN3.

Omnpenenenus npenena Gynkuun. OJHOCTOPOHHHE MTPEIEbL.
beckoneuHo 6obIIME U OECKOHEYHO Malible PYHKIIMH. DKBUBA-
JIeHTHBIE OecKOHEeYHO Maubie pyHKiuH. [IepBbiii U BTOpOIt 3ame-
YyaTeJIbHBIC TTPEICIIbI.

4,6

Tema 6. IuddepeHunanbHoe HcUucIeHHe (PYHKIUH OTHOM
nepeMeHHOM.

ITpon3BosiHas GyHKLMH, €€ T€OMETPUYECKUI U MEXaHUUYECKHH
cmbici. [Ipasuna nuddepenunpoBanus Gyaknmii. Tabmumna npo-
n3BOAHBIX. [Ipon3BoHble BhIcIIUX NopsAaAkoB. Auddepenunan
¢ysakun. [punoxxeHre Npous3BOAHBIX K HCCIEAOBaHUIO (DYHK-
IIUH U TocTpoeHuto rpaduka. Ipasuio Jlonurans.

4,6

Hroro

12

2 cemecTp
Tema 7. ®yHKIUH HECKOJIbKHUX MepeMeHHbIX.
Onpenenenve QyHKuU 1ByX nepemeHHbIx. [Ipexen dyHkimm.

4,6

Yactabie mpousBoAHbIe. YacTHBIE MPOU3BOJHBIE BBICHIMX IIO-
PSAKOB.

Tema 8. HeonpenesieHHbIe U onpeae/ieHHble MHTerpabl. [lep-
BooOpa3Hasi. HeompeneneHHbIN HHTETpall U ero cBoiicTea. Tabnuia
OCHOBHBIX (hopMysT HHTErpupoBaHus. HemocpencTBeH-Hoe nHTe-
TPUPOBAHHUE.

OmnpesienieHHbIN UHTETPaJl KaK Mpe/ei HHTerpatbHbIXx cymm. Oc-
HOBHBIE CBOICTBA omnpeaeneHHoro uHrerpaita. ®opmyna Heto-
toHa-JIeiiOuua. Berunciaenue onpeneneHHoro HHTerpaia.

4,6

Tema 9. KpaTHbie mHTerpasl. /[BoiiHON MHTErpai: onpesene-
HHE, TEOMETPUYECKHUI CMBICT, CBOMCTBA. BhIUMCIeHE TBOMTHOTO
VMHTETpaJla U TPUIIOKECHUE.

4,6

Tema 10. O6bikHOBeHHbIEe TU(pdepeHHATbHbIE YPABHEHUAN
HX CHCTEMBI.

OcHoBHble NOHATUA AU depeHInaTbHbIX ypaBHeHUH. udde-
peHLMaNbHbIe YpaBHEHUs 1-ro MopsiiKka ¢ pa3aesaionuMHcs Te-
PEMEHHBIMU.

4,6




| Hroro

| 8

IlepeyeHb NPAKTUHYECKUX 3AHATHHA

Tema MNPaAKTUYIECKOI'o 3aHATHSA. BOl'lpOCBI, 0TpaﬁaTLIBaeMble
HA MPAKTHYIECCKOM 3aHATHH

Bcero
JacoB

Yyeono-
MeTOANYeCKOoe
ob0ecneuenmne

1 cemecTp
Jluneiinas anreopa. [lelictBusa Haj maTpuuamu. Beraucienue
onpeaenuteneid. Pemenne CJIAY.

2

1-3,5,6

BekTopHas anaredopa. CkansipHoe NpOU3BEICHUE BEKTOPOB, yro
MEXJy BEKTOpaMu. BekTopHoe npous3BeieHHE BEKTOPOB, ILIO-
manp napamwienorpamma. CMmellaHHOE MpPOU3BEICHHE BEKTO-
pOB,00bEM NapaJIeNeIHIIE A.

1-3,5,6

AHaJIMTHYeCKasi TeOMeTpHUsl. YpaBHEHHUs NPSIMOM Ha IIJIOCKO-
CTM M B IPOCTpaHCTBE. BbluMcieHHE yria MeEXIy MpPSMBIMHU.
VYpaBHEHHUSI INIOCKOCTH, BBIYUCICHUE YIJIA MEXKIY INIOCKOCTSIMH.
PaccrosiHue OT TOYKHM 10 IPSIMOM M IUIOCKOCTH. Y paBHEHMS KpU-
BBIX BTOPOT'O MOPsIJIKA HA MIIOCKOCTH.

1-3,5,6

KoMmuiekcHble uncJia.

[lepexon ot anredOpanueckoil (GopmMe KOMIUIEKCHOTO YHCIa K
TPUTOHOMETPUYECKON U 00paTHO. J{eHCTBUS HaJl KOMILJIEKCHBIMU
YHCIIAMHU.

Beenenne B MaTeMaTH4YeCKHI aHAJIM3.
Boruncnenue npezaenoB ¢yHkiuil. PackpbiTe HeompeesieHHo-
CTEH pa3Iu4HOIO BUJA.

4,6

JudpdepenunanbHoe HCHUCTEeHHE (PYHKIIUHM OJHOM IepeMeH-
HOM.

Boruncnenue npousBoAHBIX OT CyMMBbI, IPOU3BEIEHUS, YACTHO-
ro. luddepennponanue cnoxxHoit pyHkuuu. IIpousBoHsie
BBICIIMX NOPAIKOB, MX BbluMcieHue. lIpaBuno Jlonurans. Hc-
clieioBaHre (QYHKIMM € IIOMOLIbIO pon3BoAHOM. [locTpoenue

rpaduka QyHKINH.

4,6

Hroro

10

2 cemecTp
DyHKINT HECKOJIBKUX NepeMeHHBbIX.
Boruncnenmne yacTHBIX MPOU3BOAHBIX (PYHKINHN 2-X TIEpeMeH-
HBIX. Beruncienue nmoHoro quddepeHimana. Beraucnenue yacr-
HBIX IMTPOMU3BOJAHBIX BBICIIHNX MOPAAKOB.

4,6

Heonpenesiennbie 1 onpeneseHnbie HHTErpaasl. Hemocpen-
CTBEHHOE MHTEIPUPOBAHUE HEONPEJECIIEHHOIO UHTE-Tpajia. 3a-
MEHa nepemMeHHbIX. MHTerpupoBanue no gactsaM. HMu-Terpupo-
BaHUE pallMOHAIBHBIX Ip0oOeH, TPUrOHOMETPHUECKUX (PYHKITUI.
Beruucnenue onpeneneHHoro murerpana. IIpunoxe-nHue
ONPEJETICHHOI0 UHTETpaJIa.

4,6

KpartHble unTerpansl. Belauciaenue 1BOMHOr0 HHTETpaa.

46

OObIkHOBeHHbIe TH(pdepeHHAIbHbIC YPABHEHHS M HUX CH-
CTEeMBlI.

Pemenune nuddepennmanbHblx ypaBHEeHHH 1 mopsiaka c pasze-
JSIOUUMUCS TIEPEMEHHBIMU, OJIHOPOAHBIX, JHUHEWHBIX YpaBHE-
Hui. Pelienne ypaBHEeHM BBICIIETO Nopsaka. JIMHeHbIe ypas-
HEHUsl BTOPOro nopsaka, ux pemenue. Cucremsl nuddepeHim-
QJIbHBIX YPABHEHUM.

4,6

Hroro

10

Ilepeyennb 1a00paTOPHBIX PadOT- HE MPETYCMOTPEHBI YUEOHBIM TIJIAHOM.




3aganus 11 CAMOCTOATEILHOM Pa0OThI CTYJAEHTOB

Beero YueOHO- MeTOqH-
Bomnpocsl 111 caMOCTOATEILHOTO U3yUeHUs (3a1aHusl) 4ACOB yeckoe odecrneye-

HHe
1 cemecTp 20 1-3,5,6
Brruncnenue onpenenuTencii BhICHIMX MOPSIKOB. PaHr marpu-
b1 Penienre cucteM JTMHENHBIX OJHOPOAHBIX YPABHEHUM.
[ IpriokeHust BEKTOPHOTO, CMEIIAHHOTO MPOU3BEACHHMIA. 10 1-3,5,6
[IpeoOpa3oBanue cucrembl kKoopauHat. [loBepxHocTH 2-T0 30 1-3,5,6
opsiIKa.
KoMIuIeKCHBIE YnCla U JENCTBUS HAJl HUMH. 10 6
OcHoBHBIE XapakTepuUCTUKH (yHKIHH. OCHOBHBIE 26 4,6
pIIeMEHTapHbIC PYHKIIUH.
[Tpumenenne quddepernnana K NpUOIMKEHHBIM BEIYHUCICHUSIM. 26 4,6
[IpuoskeHus Npou3BOAHBIX. UHCIIEHHBIE METOABI PEIlIeHUs
HEJIMHEHUHBIX YPABHEHUMN.
Hroro 122
2 cemecTp 40 4.6
JluddepenunpoBanre CI0KHONM U HEIBHOW (DYHKUIMHU. DKCTpe-
MyM (YHKIIUH 2-X TIEpEMEHHBIX, €ro BbruuciieHue. Hanbomnpmee
M HauMeHbIllee 3HaueHUs (YHKIUU B 3aMKHYTOM 0O0JIacTH.
Y CJIOBHBIN 9KCTPEMYM.
M HTEerprpoBaHKEe HEKOTOPBIX HPPAMOHATBHBIX BhIpakeHUH [1pu- 40 4,6
TI0)KEHHE OTIpeIeIeHHOro nHTerpana. HecoOCTBeHHbIE MHTETPabI.
TpoiiHOoi MHTErpalI: ONpeieIeHUe, CBOWCTBA, BEIYMCIICHHE. 26 4,6
MeTton Jlarpamxka pemienus auddepeHInanbHbIX YpaBHEHHI. 20 4,6
Pemenue cucrem nudepeHInaIbHBIX YpaBHEHUI.
Hroro 126

PacyeTrHo-rpadguyeckasi padoTa He IpeIyCMOTPEeHAa Y4eOHBIM IJIAHOM
KypcoBasi paboTa He npeaycMOTpeHAa y4eOHbIM IVIAHOM
OobOpa3oBare/ibHbIE TEXHOJIOTHH

[Tpu peanuzanuu ydyeOHOro mMarepualia Kypca MCIHOJB3YIOTCS pa3iMuHble 00pazoBa-
TEJIbHBIC TEXHOJIOTHH, CIIOCOOCTBYIOIIHE CO3JaHHUI0 aTMOC(ephl CBOOOIHON M TBOPYECKOM
JUCKYCCUM KaK MEXKIy MPENoJaBaTeIeM U CTYAECHTaMM, TaK U B CTyZeHYecKou rpyme. Le-
JbIO TIPU ATOM SIBJISIETCS] BBIPAOOTKA Y CTYJIEHTOB HaBBIKOB M KOMIIETEHLIMH, MO3BOJISIOLINX
CaMOCTOSTENIbHO BECTH MCCIIEI0BATEIbCKYIO0 U HAYYHO-TIEJarOrH4ecKyto padory.

AyIuTOpHBIE 3aHATUS IPOBOAATCS B BUAE JIEKIMH ¢ ncnoib3oBanneM [IK u komnbro-
TEPHOT'O MPOEKTOPA, NPAKTUUECKUX 3aHATUH, ¢ ucnonb3oBanueM 1K npu npoBenennn pac-
yetoB. CaMocTosiTenbHas paboTa CTYA€HTOB MPOBOAUTCS O] PYKOBOJCTBOM IpENojiaBaTe-
Jei, ¢ OKazaHUEeM KOHCYJIbTAllMi ¥ IOMOIIU MPHU MOJATOTOBKE K KOHTPOJIBHBIM paboTaMm, BbI-
MIOJIHEHUH TOMAIIHUX 3a/1aHHAMN.

DoH/1 OLICHOYHBIX CPEICTB

@DOHJT OLEHOYHBIX CPEACTB IO JUCHUIUIMHE 0O0ECIeYMBAET MPOBEPKY OCBOEHUS ILIa-
HUPYEMBIX PE3yJIbTaTOB 00y4YeHHUs (KOMMETEHIMI U UX MHAUKATOPOB) MOCPEICTBOM MEPO-
MPUSATUHN TEKYIIETO, pyOEeKHOTO U MTPOMEKYTOUHOTO KOHTPOJIS IO TUCLHUILIIMHE.



Cas3p Mexy HOopMUPYEMBIMU KOMIETEHIUSMU U (POpMaMU KOHTPOJISI UX OCBOCHMS
Ipe/iCTaBlieHa B CIEAYIOIIEH TaOuIIe:

Haumenosanue

KOI[ 1 HAUMCHOBAHUEC MHAUKATOpa JOCTHKCHUSA

Haumenosa-aue

Tema 5. Bsene-

Neri/mm KOHTPOJIUPYEMBIX . OLICHOYHOI'O
KOMIICTEHIIU I
pazzienoB (TEMBbl) cpencTBa
Bxo1HOI KOHTPOJIb
1 Bxonuoi Bomnpocsr
KOHTPOJIb
ATTecTanms pa3JesioB, TEKYIIH KOHTPOJIb YCIIEBAEMOCTH
Pa3pen 1
Tempr:
1. Jlunetinas an- KonTponbhaspa-
reopa. 3-VK-1, V-VK-1, B-YK-1 6ora 1 JlomamHee
2. Bextopnas an- | 3-OIIK-2, V-OIIK-2, B-OIIK-2 3agadue 1,
redpa. Komnoksuym 1
3. ABamuTHdecKas
TEOMETPHSIL.
4. KoMIlJIEKCHBIE
qHpcIa.
2 Paznen 2

Hue B Marematu- | 3-YK-1, V-VK-1, B-YK-1 KonTponbnas
YEeCKHUI aHaIn3. 3-0I1K-2, YV-OIIK-2, B-OIIK-2 pabora 2
Tema 6. Judde- KontposnbHas
peHIMAIbHOE WC- pabora 3
yucieHue (QyHk-
UUM OHOM mepe-
MEHHOM.
[IpomexxyTouHas arrecranus

Ox3ameH 1 3-YK-1, V-VK-1, B-YK-1 Bomnpocs k

3-0OI1K-2, YV-OIIK-2, B-OIIK-2 9K3aMEHY

3 Paznen 3. 3-VK-1, V-VK-1, B-VK-1 KonTponbHaspa-
Tema7. ®@ynkiuu | 3-OI1K-2, Y-OIIK-2, B-OI1K-2 6ota 4 KoHTpob-
MHOTHUX nepe- HasipaboTa 5
MEHHBIX. Komnoksuywm 2
Tema 8. Heompe-
JICTICHHBIN u
OIIPENEIECHHBIN
WHTETPaJIBI
4 Paznen 4. 3-YK-1, V-YK-1, B-YK-1 Homarrnee
Tema 9. Kpatnsie | 3-OI1K-2, V-OIIK-2, B-OIIK-2 3a7aHue 2
UHTETpabl. KoHntponbHas
TemalO. Judde- pabota 6
pEeHIIHAbHBIE
YpaBHCHHUS.
[IpoMexxyTouHas arrecranus

OKk3aMeH 2 3-VK-1, V-VK-1, B-VK-1 Bonpocer k

3-0OI1K-2, Y-OIIK-2, B-OIlK-2 JK3aMeHy

BXOI[HOﬁ KOHTPOJIb IMPCAHA3HAYCH AJIA BBIABJICHUA HpO6€JIOB B 3HAHUAX CTYACHTOB U

TOTOBHOCTH HX K INOJIYUYCHHIO HOBBIX 3HAHMU.

Tekymui KOHTPOJIb — 3TO HEMPEPHIBHO OCYIIECTBISIEMbI MOHUTOPUHT YPOBHS YCBO-

€HUsl 3HAHUM U (POPMUPOBAHUS YMEHUN W HABBIKOB B T€UEHHE ceMecTpa. TeKyluid KOH-




TPOJIb 3HAHWM, YMEHUN U HABBIKOB CTYJEHTOB OCYIIECTBIISIETCS B XOZA€ YUEOHBIX (ayAUTOP-
HBIX) 3aHATUH, TPOBOJUMBIX MO pacnucanuio. PopMaMu TEKYIIETO KOHTPOJIS SIBISIOTCS BbI-
MOJIHEHUE KOHTPOJIbHBIX padOT U JOMAIIIHUX 33]IaHUM.
B kauecTBe OLIEGHOYHOTO Cpe/CTBa aTTECTAIlMU pasjieia MCIOIb3YIOTCA KOIOKBUYM,
UTOT0Bas KOHTPOJIbHAs padoTa.
JInsi MpOMEKYTOYHOM aTTeCTallud MPEyCMOTPEHbl 3K3aMEHAlMOHHBIE BOIPOCHI U
MPaKTUYECKUE 3a1aHHUS.
[To utoram oOy4eHUs BBICTABIISIETCS DK3aMEH.
1 cemectp
I[IpumepHbIe BONPOCHI BXOAHOT0 KOHTPOJIS
1. IToHsTUS MEUAHBI, OUCCEKTPUCHI BBICOTHI TPEYTOILHUKA.
2. CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.
3. COOTHOIIEHHS MEXIYy CTOPOHAMHU U YIJIaMU IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
4. BpruucieHue MIolaan TpeyrojJbHUKA.
5. KBagpar, npsMOyroJibHHK, MapajuiesiorpaMMm, poM0, Tpaneuus. Mx coiictBa, Gop-
MYJIbI TUIOILAAEH.
6. OxpyxHOCTb U KpyT. Paanyc, xopaa, tuaMeTp, KacaTeslbHasl, CeKyILasl.
7. JlliHa OKPY>KHOCTH, JUIMHA yTH OKPY>KHOCTH.
8. [Tnomaap kpyra u mIOIMaas CEKTopa.
9. Ky0, mapamenenunen, npu3ma, mupamuaa. GopMysisl IIOMAAEH WX TTOBEPXHOCTEH
1 00BEMOB.
10. ®yHuk1ms, ee 0071aCTh OMPEEICHUs U 001aCTh 3HAYCHHUSL.
11. OcHoBHbIE AIeMEeHTapHbIe GYHKIIUU, UX CBOMCTBA U TpaduKH.
12. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
13. ®opMyibl IPUBEACHUS, CIOKEHUS, IBOMHOTO U MOJIOBUHHOTO apryMeHTa TPUTO-
HOMETPHUYECKUX (DYHKIIHIA.
14. PenieHue TpUTOHOMETPUUYECKUX YpaBHEHHIA BUa Y=SINX, Yy=COSX, Y=tgX.
15. ®opmysibl COKPALIEHHOTO YMHOKEHUS.
16. Pa3znoxxeHre KBaipaTHOTO TpeX4ieHa Ha TMHEHHBIE MHOKHUTEIH.
IIpuMepHbIi BapuaHT KOHTPOJILHOM padoTsl 1 (KP1)
Jlana cuctema JIMHEWHBIX aJireOpandecKuX ypaBHEHUN
X1-2x2+tx3=1,
2X1 + 3X2 -X3 = 8,
X1—Xo + ZX3 =-1.

Haiitu pemenue cucrembl MeTosioMm Kpamepa, MaTpuaHBIM METOI0M, MeToIoM [ aycca.
IIpuMmepHbIi BapuaHT goMamHero 3axanusa 1 (J31)

[To koopauHaTam BepiuuH mupamuasl Ai(2;-3;1), Ax(-1;-4;2),

A3(4;-1;2), Ay(3;-4;2) naiitu:

1) nmunbt pedep A1A; u AjAg;

2) yroq Mexay peopamu AjA; u AjAs;



3) momaab rpanu AjA,As;
4) o0beM MUpaMHIbI;
5) ypaBHeHUS IPSAMBIX AjA; 1 AjAs3;
6) ypaBHEHHS TIOCKOCTEN A1 A Az 1 A1AL A,
7) yroa MexXIy MIOCKOCTIMU A1AzAz 1 AjA A,
IIpuMepHBINA BAPUAHT KOHTPOJILHOM padoTsl 2 (KP2)
Boeiuncnuth npeaensl, He MoJb3ysich mpaBuiioM Jlonmurans.

-9 ANX 4+ 4 -2 2 arcsin X

2

X
a) lim ——. 6) lim ———— B) lim ——
Xx— 3 X2 — 3X X— 0 X Xx—0 3x
3 2 X
X +2Xx +3x+4 3
r) lim . : I[)Iim(XJr W
oo 4x° 4 3x7 4+ 2x + 1 (X +5)

Bomnpocse! koanoksuymal (Kul)
. Marpuupsl. OCHOBHBIE IOHATHUS
. JlericTBUS HAJ MaTpPULIAMH.
. IloHATHE onpenenuTens, BBIYUCICHUE.
CBoiicTBa ONIPEAECIUTEIIEH.

1

2

3

4

5. Omnpenenenue u BIYUCIEHUE OOPaTHON MaTpPHUIBL.

6. Cuctembl TUHEHHBIX ypaBHEHUH, OCHOBHBIC MOHATHS.

7. PelieHue cucteM JMHEHHBIX YPAaBHEHUI MAaTPUYHBIM CIIOCOOOM.

8. Pemenne cucrem MMHEHHBIX ypaBHEHUH MeTogoM Kpamepa.

9. Bexropsl. OcHOBHBIC TTOHATHSA. JIMHEIHBIC OTIEpaIMK HAJT BEKTOPAMHU.

10. ITpoekuus BexTopa Ha 0ch. KoopauHaThl BEKTOpA.

11. Pasnoxenue BeKTopa o 6asucy.

12. Inuna Bextopa. Hampapmnsronire KOCUHYCHI.

13. Onpenenenue CKaasipHOrO NPOU3BEIECHUS BEKTOPOB. YTOJI MEXy BEKTOPaMHU.

14.YcnoBue nepneHauKyJIIpHOCTH BEKTOpOB. OrmpeseneHue U yCciIoBUE KOJUITMHEap-
HOCTU BEKTOPOB.

15. BeipaxxeHue CKaasipHOro NPOU3BEACHHS Yepe3 KOOPAUHATHI BEKTOPOB.

16. BextopHoe npousBenenue. OCHOBHBIEC TOHSITHS.

17. Berurcnenue miomaan napaiieiorpaMmma, ocTpOeHHOI0 Ha BEKTOPax.

18. BoipaskeHue BEKTOPHOTO MPOU3BEACHUS YEPE3 KOOPIMHATHI BEKTOPOB.

19. OnpeneneHne CMEMIaHHOTO MPOU3BEICHUS BEKTOPOB.

20. BoIpakeHre CMEIIaHHOTO TPOU3BEICHHUS YEPE3 KOOPAUHATHI BEKTOPOB.

21. IlpunoxeHre CMEIIaHHOTO MPOU3BEICHUS.

22. llonsipHas cuctema koopAauHaT. GopMyIbl CBSI3U MEXKAY NPSIMOYTOJIBHBIMU U TO-
JSPHBIMU KOOPAUMHATAMH TOYKH.

23. YpaBHEHHUE MPSIMOU C YTIOBBIM KOIPHHUITUESHTOM.

24.YpaBHEeHUE IPSIMOMA, TPOXOISIIEH Yepe3 IBE TaHHbIE TOUKH.

25. YpaBHEHHE MPSIMON «B OTPE3KAX».

26. O0uiee ypaBHEHHE IPSIMOH.



27. Yron Mexay npsIMbIMU Ha MJIOCKOCTH. Y CJIOBUS MApaJUIebHOCTH U NMEPIEHANKY-
JSPHOCTH.

28. PaccTostHue OT TaHHOW TOYKH 10 JAHHOW MIPSIMOM.

29. O011ee ypaBHEHHE IIOCKOCTH.

30. YpaBHeHUE MIIOCKOCTH, TPOXOSIICH Yepe3 TPU TOUKH.

31. YpaBHEHHE IIIOCKOCTU «B OTPE3KAXM.

32. Yron Mexay ABYMS IJIOCKOCTSIMHU. Y CIOBHSI MapayljIeIbHOCTH U MEPIEHAUKYIISIP-
HOCTH TJTOCKOCTEH.

33. PaccTosiHME OT TOYKH /10 TUIOCKOCTH.

34. KaHOHWYECKHE YpaBHEHUS IPSIMOM B MPOCTPAHCTBE.

35. YpaBHeHUs IPsIMOiA B MPOCTPAHCTBE, MPOXOASAIICH uepe3 JBE TOUKH.

36. [TapameTpuyeckue ypaBHEHHS MPSMOIl B IPOCTPAHCTBE.

37. Yron Mexay mpsiMbIMU B TIPOCTPAHCTBE. Y CIOBHS MapayljIeIbHOCTH U TEepICHIH-
KYJISIPHOCTH.

38. Dmumnc. ['umep6ona. [lapadona. Kanonnueckue ypaBHEHUSI.

39.Kommnekcuble uyncna. OcHoBHbIe NoHATUA. DopMmbl 3amucu.

40. JleiicTBuUs HAJl KOMIUIEKCHBIMHU YHUCIIAMHU.

IIpuMepHBbIi BapUaHT KOHTPOJIbHOU padoTsl 3 (KP3)
Haittu npon3BOIHBIE IEPBOTO MOPSIKA:

3
)y =, 2)y- )9, 3) x2-2y? -1, 4) ¥~

3
X +1 y=1t +1t

X+ 3

4x
€

5) Haittu " nna pyHkumm y =

X

e
6) Beruncnuts npegen lim  —-, uCHoss3yst mpaBuiio Jlonurais.

X—> +o0 ¥

[IpomMexxyTouHasi arrecTanys IO AWCHUIUIMHE B COOTBETCTBUM C YYEOHBIM IUIAHOM
HarpaBJIeHHUs] TIPOBOAUTCS B (popMe dK3aMeHa. DK3aMeH MO JUCHUIUIMHE TPEICTaBISIET COO0M
UTOTOBOE UCTIBITAHUE TT0 TPO(PECCHOHATEHO-OPUEHTUPOBAHHBIM Mpo0IeMaM, YCTaHABIIMBAIOIIEE
COOTBETCTBHUE TOJITOTOBICHHOCTH CTYJCHTOB TpeOOBaHMSIM 0Opa30BaTENBLHOIO CTaHIapTa. K-
3aMeH TPOBOIMTCS C LIENbIO TIPOBEPKU YPOBHS M KaueCTBa CPOPMUPOBAHHOCTHA KOMITETCHITMI B
paMKax COOTBETCTBYIOILIETO ATara U MO3BOJISIET BBISIBUTh U OLIEHUTh TEOPETUUYECKYIO M MPAKTH-
YECKYIO MMOATOTOBKY CTYJEHTA [T pelIeHus MPO(eCCUOHATIBHBIX 3a/1a4.

DK3aMEeH MPOBOAUTCS B MUCBMEHHOW (hopMe MO MHAMBUIYATHHOMY 3K3aMEHaIMOH-
HOMY OMJIETY.

Kaxx b1l 5K3aMeHAIMOHHBIN OMIIET UMEET TUTIOBYIO CTPYKTYPY:

1. TeopeTnyeckuii BOIPOC MO U3yYEHHOMY KYpCy.

2. [IpakTrueckoe 3a1aHue.

IIprMep THIIOBOIO 3K3aMEHALMOHHOI0 OMJIeTa M0 AUCHUILINHE

1. JJorapudpmuueckoe nuddepeHirpoBaHue.



2. Teopema Ko (06 oTHOmeHUH nipupainieHuit 1pyx Qynkuuii). Teopema Jlarpanxka
(0 KOHEYHBIX MPUPAIICHUSAX ).

3. Beraucnuts npenen GyHKIuu lim i[In (2+x)-1n 2]

x—>0 X
4. Haitti mpou3BoaHyto GpyHKImu Y = 5" *arctg2x;
Bonpocsl k 3k3ameny 1 (1 cemecTp)

1. Onpenenenue npeaena GyHKIUH.

2. OgHOCTOPOHHHE MPeAebl (PyHKIUN.

3. CBoiicTBa IIpeIesoB.

4. beckoHeuyHO Majble U 0ECKOHEYHO O0JbIre (PYHKIIUU U UX CBOMCTBA.

5. DkBUBaJeHTHbIE O€CKOHEUYHO Malible (PyHKIMU. CBOMCTBO 3KBUBAJICHTHBIX OECKO-
HEYHO MaJIbIX (DYHKIIMM.

6. IlepBbIit 1 BTOPOI 3aMeUaTesIbHbIC MPESIbI.

7. HemnpepsIBHOCTh (QYHKIIMH B TOUKE U 00JIACTH.

8. Touku pazpbiBa GyHKINH, UX KIacCU(DUKAIIHSL.

9. [IponsBoaHast, €€ TEOMETPHUUECKHUIA U MEXaHUYECKUN CMBICI.

10.[IpousBoaHas CIOKHOU QYHKITUH.

11.TIpousBosiHas 0OpaTHOM (PYHKLIHH.

12.TIpousBoiHas PyHKIIMH 33JaHHOM HESIBHO.

13.TIpousBoiHas PyHKIIMHU 3aJaHHOM MapaMeTPUIECKHU.

14. Jlorapudmuuaeckoe nuddepeHirpoBatue.

15. Juddepenuman GyHKImm.

16. [Ipunoxenne auddepeHnmana B IpUOIMKEHHBIX BEIYUCICHUSX.

17. IIpon3BOHBIE BBICILIUX MOPSAIKOB.

18.IIpaBuio JlonuTans.

19.TTpu3HaK MOHOTOHHOCTH (DYHKITUH.

20. Touku sxcTpemyMma. Heobxoaumoe yciioBre TOUKH SKCTpEMyMa.

21. JlocTtaTo4HbIE YCIOBHUS TOUYKH IKCTPEMYyMa.

22. HamGompItiee 1 HAaMMEHbIIIee 3HAYCHUS (QYHKIIUN Ha OTPE3Ke.

23. BeIyKi10CTh M BOTHYTOCTH rpaduka GyHKIINH, TOUKH Iepernoa.

24.HeobxoauMoe 1 JOCTaTOYHOE YCIIOBUS TOYKHU TTepernoa.

25. AcumntoTh Tpaduka GpyHKINN.

26.00mas cxema uccieaoBaHus (PyHKIIUU U MIOCTpOeHUE rpaduKa.

2 cemecTp
IIpuMepHbIi BApUAHT KOHTPOJILHOM padoTsl 4 (KP4)

1. HaiiTu yacTHbIE IPOM3BOIHbIE TIEPBOIO MOPSAKA QYHKIUM z =sin( 4x° +4y°)
2. Haiiti onablii guddeperiman QyHKIUN z =4y + x°y .

3. HaiitTu  4YacTHyr0  NOpPOM3BOJHYIO  BTOPOTO  MOpsAKa zy byHKUIMAN

z=x3—4x2y+5y2.



2

0.

o dz 1
4. Haittn — (yHKIUU z = xy , TOE y=—.
dx X

5. UccnenoBaTh QYHKIHUIO z=6y -3y~ —2x > —8x—6 Ha IKCTPEMYM.

IIpuMepHBIH BAPUAHT KOHTPOJILHOM padoTsl S (KPS)
Haiitn HEonpeiesieHHbIE NHTETPAIbL:

2(4—%(7 dx

-13

1 d: 2 3[(2x+8)cos 7xdx.); 4 —d .
)J e )J' J(x+)cos xdx . ) )J' L X
Boeraucauts OHpCI[GHCHHBIﬁ HHTCI'paJI:
5) j Vx
o 1+ 2\/_

6) Berancauts miomaab GUrypsl, OrpaHU4E€HHON JTUHUSAMU:
y=2xH y=3—x2.

Bonpocs! k kosL1okBUyMYy 2 (Kin2)

. IlonsTe PyHKIMU HECKOIBKUX IEPEMEHHBIX.

. Ilpenen pyHKuuuM 2-X IEPEMEHHBIX B TOUKE.

HenpeppIBHOCTE QYHKIIMH JIBYX [TEPEMEHHBIX.

. HacTHbIe IPOU3BOIHBIE NIEPBOTO MOPsiIKa PYHKINU 2-X IEPEMEHHBIX.

. HacTHbIE IPOU3BOIHBIE BBICIINX IOPSIAKOB.

. [onueiit nuddepenmmann.

. OKcTpeMyM (QYHKLIHU JBYX EPEMEHHBIX.

. HeoOxoiuMble U TOCTATOYHBIE YCIOBUS IKCTPEMYMA.

© 0O N U~ WN R

. HauGosnbiiee 1 HauMeHblllee 3HaueHUE PYHKIMHU B 3aMKHYTOM 00JIacTH.
10. JuddepennmpoBanne CI0KHBIX PYHKITUNH MHOTUX TIEPEMEHHBIX.
11. JuddepennmpoBanue GyHKIINI MHOTUX TIEPEMEHHBIX, 3aJaHHBIX HESIBHO.
12.Heonpenenennsiit unterpai. [lonstre nepBoodpa3HOi.
13.MeTox 3aMeHBI IEPEMEHHOM B HEOIIPEACICHHOM HHTErpaie.
14.MeTon MHTErpUPOBAHUS IO YACTSIM.
15.Onpenenenne NpocTeHIINX palMOHAIBHBIX TPOOEH.
16. UnTerpupoBanre mpoCTEHIINX palMOHATIBHBIX IPOOEi.
17.PaznoxeHne pallMoOHAJIbHOU IpoOU Ha MPOCTEUIIIHE.
18.OmnpeneneHue onpeaeieHHOr0 HHTErpalia, TeOMETPUIECKUN CMBICII.
19. ®opmyna UHTErpUPOBAHUS IO YACTSAM JIJIS1 OTIPEICIICHHOTO0 UHTErpalia
20.TTpunoxeHust onpeeIeHHOT0 HHTETpaIa.

IMpumepHbIii BapuanT foMamHero 3aganus 2 ([32)
1. I3MeHHUTH MOPSAAOK HHTCTPUPOBAHKS B MHTETpAJIC:

2 4

= J'dxf f(x,y)dy

-2 x?

2. Boruncnuth [[ (x+2y)xdy , TOE obnactb D orpannyena TuHUSMU FXZ, y=0, x+y-

D



3. BeraucauTh miomans GUrypsl, OrpaHUYEHHOM KPUBBIMU V- = 2X, YV = X.
IIpumepHbIii BApHAHT KOHTPOJIbHOM padoTsl 6 (KP6)
1. Haiitu o6miee pemenue audpepeHImaasHoro ypaBHEHUS IEPBOTO MOPsIKa.
a) (x+1)%dy-(y-2)%dx=0, 6) (x’ - y’) -dx + 2xydy = 0., B) y'+ 2xy - 2x.
2. Haiitu obmee u yactHoe pemieHue Iu¢pepeHINaIbHOr0 ypaBHEHUS, YI0BIETBO-
PSAIOILETO TAHHBIM HAa4YaJIbHBIM YCIOBUSIM.
yv'+y'—2y=cosx —3sinx, y(0)=1,y'(0) = 2,
Bonpocsl k 3k3ameny 2 (2 cemecTp)
. /IBOVMHOW MHTETpas, FreOMETPUYECKUI CMBICI, OCHOBHBIE CBOMCTBA.
. Beruucnenue 1BOMHOIrO MHTErpaia B JEKapTOBBIX KOOPANHATAX.
. Beruncnenmne 1BOMHOro HHTErpaia B MOJISPHBIX KOOPIUHATAX.
. [IpunoxxeHre 1BOMHOTO UHTETpAJIA.
. Auddepennnanbabie ypaBHEHUS epBOro nopsaka. OOume noHsaTus.
. YpaBHEHUS € pa3[eleHHBIMU U Pa3IeISIOIUMUCA TEPEMEHHBIMHU.

~No ok DN B

. OnHopoansie nudpepeHnranbHble ypaBHEHUS IEPBOTO MOPAJIKA.

8. JIuneiinbie nuddepeHuanbHbe ypaBHEHUS TIEPBOTO Mopsaka. Pemenne Metoaom
bepnym.

9. YpaBuenue bepnymiu.

10. IuddepeHunanbHple ypaBHEHUS! BBICHIMX MOPSAKOB, JAOMYCKAIOUINE MOHMKEHUE
MOpsIZIKA.

11. JIuneiiHble OqHOPOIHBIE AU(PEpEeHLInaTbHbIE YPAaBHEHUSI BTOPOTO MOPSAIKA C MO-
CTOSIHHBIMH KO3(ppUIImeHTamu.

12. Jluneitaple HeogHOpOAHBIE nuddepeHanbHble YpaBHEHUSI BTOPOTO TOPSAKA C
MOCTOSIHHBIMU KO3 Puumentamu. CTpyKTypa pelieHus.

13. Unterpuposanue JIHJY BTOpOro mopsiiaka ¢ MoCTOSSHHBIMH KOd(hUIIMEHTaMH U
IIPaBOil YaCThIO CHELMAIIBHOIO BU/IA.
Ikaabl oneHKH 00pPa30BaATEJIbHBIX J0CTHKEHU I

MaxkcumanbHbII
Kon Bz onerod- Kpurepuun bauer Oan- .
HOTO Cpe/ICTBa MUHUMAaJbHBII
Oamn
KP1 KonTponbHas Beimonneno 60% u Gonee 1 6am1 3a 5-3
KP4 pabora 1 13ananue
KP2,3,5,6 | KontponbHbie Brmonuaeno 60% u 6omee 2 Oamna 3a 10-6
paboThI 1 3apanue
2,3,5,6
131, JlomaniHee Bermomaeno 60% u 6omee 2 baina 3a 10-6
J132 3amanunel, 1 3aganue
Jomarraee
3a1aHune?2
Kunl, KomnokBuym 1 | rmy6okoe W TpovyHOE YCBOEHHE IpO- 14-15 15-9
Kn2 KonnokBuym 2 | rpaMMHOro Marepuaina, IOJHbIE, IO-
cieioBaTeIbHble, IPaMOTHbIE U JIOTH-
YEeCKM HM3JIaraeMble OTBETHI, CBOOOJHO
CHPABJISIONIUECS C OCTaBICHHBIMU 3a-




JlauaMu, 3HaHUSl MaTepuaa.
3HaHUE IPOrpaMMHOIO  Marepuaa, 11-13
IrpaMOTHOE H3JIOKEeHue, 0e3 cyle-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, NPaBUILHOE MPUMEHEHHE TEO-
PETUYECKUX 3HAHUM.

YCBOEHHE OCHOBHOTO Marepuaia, HpH 9-10
OTBETE JONMYCKAIOTCS HETOYHOCTH, MPH
OTBET€ HEJOCTAaTOYHO MPABHIIbHBIC
(OpMyYIMPOBKH, HapyIIEHUE IOCIEA0-
BaTEIbHOCTU B M3JIOKEHUU IPOrpaMM-
HOT'0 MaTepuaia

-HEe3HaHHUE NMPOTrpaMMHOI0 MaTepuara, 0
31 Ok3ameH 1 ryOOKO€ M MPOYHOE YCBOEHHE Ipo- 45-50 50-30
22 DK3aMeH 2 rpaMMHOI0 MaTepuajia, IOJHbIE, IO0-

CJICAOBATCIIbHBIC, TPAMOTHBIC W JIOTH-
YECKHU H3J1aracMbI€ OTBECTHI, CBO6OI[HO
CITPABJIAIOIIUCCA C ITOCTABJICHHBIMU 3a-
JadaMH, 3HaHUA MaTCpualia.

3HAHUE TPOrPaAaMMHOTO  MaTepHala, 35-44
IrpaMOTHOE U3JIOKEHUe, 0e3 cyle-
CTBCHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MPAaBUIBHOE TIPUMEHEHHUE TEO-
PETUYECCKHUX 3HAHHIA.

YCBOGHHE OCHOBHOTO MaTepuaia, Mpu 30-34
OTBETE JIOMYCKAIOTCS HETOYHOCTH, -
IIPU OTBETE HEJOCTATOYHO NPABUIHHBIE
(GOpMYITMPOBKH, HApYIIEHUE IOCIEI0-
BaTEIbHOCTH B HM3JIOKCHHUU TPOTPaMM-
HOT'0 MaTepHala.

HE3HaHWE TMPOTPaMMHOI0 MaTepuana, 0
P OTBETE BO3HUKAIOT OITHUOKH.

HtoroBasi orieHKa mpecTaBisieT co0oil cymMMy OailioB, 3apaOOTaHHBIX CTYACHTOM TMpHU
BBITOJIHEHUY 33JJaHUN B paMKax TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJISI M BBICTABIISIETCS B CO-
otBeTcTBUM ¢ [looskeHneM 0 KpeMTHO-MO Y IbHOM CUCTEME TIO CIICAYIOIIEH IIKae:

Cymma 6amioB Onenka 1o 4-x 6anpHOM HIKae Ornenka (ECTS)
90-100 5 (oTAM4HO) A
85-89 4 (xoporto) B
75-84 C
70-74 D
65-69 3 (YIOBJIETBOPHUTEIHHO)
60-64 E
0-59 2 (HeyIOBJICTBOPHUTEILHO) F

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHne yueOHoi JUCIUILIUHbI
OcHoBHas nuTeparypa
1. bexnemues J[.B. Kypc aHanuTtuyeckoil reoMeTpun U JUHEHHOUN anreOpbl: Y4eo-
HUK.—18-eusn.,ucnp.—CI16.:I3narenbctBOo«Ianb»,2021.—448c. Pexum JOCTyma:
https://e.lanbook.com/book/152643
2. Kpsixkun B.JI. Jluneiinas anreOpa B 3aj1adyax U yNpaKHEHUSX: YdyeOHOe mocolue.-
3-eus ., ucnp.-CI16.:M3marenscTBo«/Ianp»,2021.—592¢. https://e.lanbook.com/book/168907



https://e.lanbook.com/book/152643
https://e.lanbook.com/book/168907

3. Knerenuk J[.B. CO0pHUK 3a7a4 110 aHATUTHYECKON TeoMeTpun: YueOHoe mocodue.
17-e w3n., crep. / Ilox pen. H.B. Edumona. — CII0.: U3natensctBo «Jlanby, 2021. — 224 c.
Pexxum noctyna https://e.lanbook.com/book/174993:

4. bepman I'.H. COopHuK 3a/1a4 110 KypCcy MaTeMaTHYECKOTO aHajau3a: Y4eOHOe oCco-
ome. — CII6.: MWsmarenmbctBO «Jlamp», 2020. — 492 c. Pexum gocryma:

https://e.lanbook.com/book/126705
JlononHuTtenbHas Iureparypa

5. Jlupummn, K.W. Kypc nunHeitHO# anreOpsl 1 aHAIMTHYECKONH T€OMETPHUH: YUeOHUK /
KM. Jlupmmu. - Caskt-lIletepOypr: Jlawp, 2021. - 508 c. Pexum nocrymna:
https://e.lanbook.com/book/163398

6. Ilucemennsiid, J[. T. KoHCHEKT JEKIMA MO BBICIICH MaTeMaTHKE: MOJHBIN Kypc /
J. T. Ilucemennsiil. - 14 u3n. — M.: Aitpuc-nipecc, 2017. - 608 c.

IIporpammuoe obecnieuenue u UHTepHeT-pecypchl

[Ipornecc peanuzanu o0pa3oBaTEIbLHON MPOTPAMMBbI B COOTBETCTBUM C TPEOOBAHUSIMHU

®I'OC BO obecnieueH HEOOXOUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MTPOTPaMMHOTO oOecIie-

yenust « Wordy», «Power Paint» Bepcun Office 2010.
MartepuaJIbHO-TEXHHYECKOe o0ecnedyeHne y4eOHOM JUCIUIIIMHBI

JlekMOHHBIE  3aHATHS  NPOBOAATCS B CHEHHAIM3UPOBAHHBIX  AyJUTOPUSX,
OCHAILIEHHBIX MYJIbTUMEIUUHBIM 000pyAoBaHuEM. JIJisl MpOBeACHMS MPAKTUYECKUX 3aHATUN
Y BBINIOJIHEHUS CaMOCTOSITENIbHON PabOThl UCTIONIB3YIOTCA Y4eOHbIE KOMITBIOTEPHBIE KIIACCHI
C BBIXOJOM B VHTEpHET M JMUEH3HOHHBIM MPOrpaMMHBIM oOecrieueHueM. Mcnonb3yercs
MYJIbTUMEIUNHBIN KypC JIEKIUN.

Meroanyeckue peKOMEHAALUH I CTYIeHTOB

1. Yka3zanus 1151 mpoCIyIlIMBaHus JEKIHUMA

[lepen HauamoM 3aHATHI BHUMATEIbHO O3HAKOMUTBHCS C y4EOHBIM IIJIAHOM IPOBEJe-
HUSA JIEKLIUHA U CIIMCKOM PEKOMEHIOBAHHOM JINTEPATYPHI.

[lepen mocenieHreM O4YepEaHON JEKUMU OCBEXHUTh B MaMSTH OCHOBHBIE KOHIICTILIMH
MPOJIEHHOTO paHee Marepuania. [lonroroBUTh npu HEOOXOMMOCTH BOIIPOCHI MTpenoiaBare-
mo. He Hago onacaThcsi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMHU.

Ha nexkuuu ocCHOBHOE BHHUMaHHE CJIEAYeT YAENATh He (popMysaM U MaTeMaTH4YECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3yYaeMBbIX BOIIPOCOB, ONPEIEIEHUSIM U TOCTAHOBKAM 33a]1a4.

B nponecce u3yueHus JeKIUOHHOTO Kypca HE0OXOJUMO O BO3MOXKHOCTH YacTO BO3-
BpalllaTbCs K OCHOBHBIM MOHATHUSAM U METOJaM PELICHUS 3a/1ay (3/1eCh BO3MOXKEH BHIOOPOU-
HBIH KOHTPOJIb 3HAHUM CTYJICHTOB).

KenaTenbHO MCMOIB30BATh KOHCHEKTHI JIEKIUH, B KOTOPBIX MCIOJIb3YETCS MPUHSATAS
MpernojiaBaresieM cucteMa 0003HauYEHUH.

s Gosiee moapoOHOTO M3y4YeHUsS Kypca cieayeT padoTaTh ¢ pEeKOMEHIOBAHHBIMU
JUTEPATYPHBIMH HCTOYHUKAMH U BHOBb MOSBIIFOIIMMUCS UCTOUHUKAMU.

2. YKa3aHud U1 y4acTHUsl Ha IPAKTUYECKUX 3aHATHSIX

[lepen mocenieHMEM MNPAKTUYECKOTO 3aHATUSA YSICHUTh TEMY 3aHATHS M CAMOCTOSI-
TEJIbHO U3YyUYUTh CBSI3aHHBIE C HEW MOHATHSA U METO/bl PEIICHUS 3a/1a4.


https://e.lanbook.com/book/174993
https://e.lanbook.com/book/126705
https://e.lanbook.com/book/163398
http://lib.bittu.org.ru/CGI/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=BITTU&P21DBN=BITTU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.

[lepen peuieHreM 3a1ad akTUBHO YYaCTBOBATh B OOCYXKJIEHUH C MPENOaBaTeIeM OC-
HOBHBIX MIOHSTUM, CBSI3aHHBIX C TEMON MPAKTUYECKOTO 3aHATHUS.

B mpouecce pemenus 3amad BECTH JUCKYCCUIO C MPENOAABATEIEM O NMPAaBUIBHOCTH
IPUMEHEHUS METOJOB UX PELICHHUS.

[Io BO3MOKHOCTM CaMOCTOSITEJIBHO JOBOJMTH PEIICHUE IPEIIaraeMblX 3aaad 10
OKOHYATEIbHOTO UTOTA.

B KoHI1e 3aHATHS TP HEOOXOAMMOCTH BBISICHUTH Y MIPETIOIaBaTEeNsI HESICHBIE BOIIPOCHIL.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pabOThl HEOOXOAUMO pacreyaTath.

3.Yka3aHus JiJIs BBIIOJHEHUSI CAMOCTOSITEIbHON pabOThI

[TonyunTh y npenogaBarelis 3aJaHUE U CIIMCOK PEKOMEHJIOBAHHOM JuTeparypsl. M3y-
YEHUE TEOPETUUECKUX BOIPOCOB CIEIYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOATENIBHO, HO
IIPH 3aTPYJHEHUAX 00paIaThCs K NPenoJaBaTelto.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MIPOJICTAaHHONU padoTe.

[Ipu BBIMOJHEHUH (PPOHTANIBHBIX 3aJaHUN MO YCMOTPEHHUIO MpernojaaBaTess padoTa
MOKET OBITh OlIeHEHa 0€3 MMCbMEHHOI0 OTYETa HA OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPO-
Chl, TIPU YCJIOBUU aKTUBHOU CAMOCTOSITEIbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

MeTtoanyeckue peKoMeHAaluu JJId npenoaasaresiei

1. Yka3zanus ny1s npoBeAeHUs JIEKIUN

Ha nepBoii BBOIHOM JEKIMH CAENaTh OOMMI 0030p CoAepKaHUsA Kypca U OTMETHUTh
HOBBIE€ METOJBI U ITOAXO/bI K PEHICHUIO 3a/1a4, pACCMAaTPUBAEMBIX B Kypce, TOBECTH A0 CTY-
JEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HAa BOIIPOCHI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHSATUSM HEOOXOJIMMO MPOAYMaTh IJIaH €Tro MPOBe-
J€HHS, COEP)KAaHNUE BCTYIUTEIbHOM, OCHOBHOW U 3aKJIFOYMTEIIBHOM YaCTH JIEKIUU, O3HAKO-
MUTBCSI C HOBUHKAMH Y4E€OHOW M METOJMYECKOW JIUTEpaTyphl, MyOIHKAIUAMHA TIEPUOIUYIE-
CKOU MeYaTH MO TEME JIEKIMOHHOTO 3aHATH. llepen m3noxkeHneM TEKylero JEKIMOHHOTO
Marepuajia HalOMHUTh 00 OCHOBHBIX MTOTaX, JOCTHUTHYTHIX Ha MPENbIaymux Jekiusx. C
ATOM IENIbI0 3a/1aTh HECKOJIbKO BOMPOCOB ayJIUTOPHUH M OCYUIECTBUTH BBIOOPOYHBIA KOH-
TPOJIb 3HAHMS CTYIECHTOB.

B xone NEeKIMOHHOTO 3aHATHS MPENojaBaTeb JO0DKEH Ha3BaTh TeMYy, yUeOHBIE BO-
MPOChI, O3HAKOMHTH CTYJECHTOB C MEPEYHEM OCHOBHOW W JOIMOJIHUTEIBLHOW JIUTEPATYphl IO
TeMe 3aHaTus. PackpbiBas conepkaHue yaeOHbBIX BOIIPOCOB, aKIEHTUPOBATh BHUMAHHUE CTY-
JICHTOB HAa OCHOBHBIX KAaTETOPHSIX, SIBJICHHUSIX M MPOIECCaX, OCOOEHHOCTSIX MX MPOTEKAHUS.
PackpbIBaTh CyIIHOCTh U COJICp)KaHHE PA3TMYHBIX TOUEK 3PEHUS] M HAYUHBIX MOJIXOIO0B K
O0OBSCHEHUIO T€X WJIM UHBIX SIBICHUH U MPOLECCOB.

Crnenyer apryMeHTUPOBaHO 00OCHOBATH COOCTBEHHYIO MO3MIIMIO MO CIIOPHBIM Teope-
TUYECKUM Bompocam. [IpuBoAuTh mpuMephl. 3aaBaTh MO XOAY H3JIOKEHHS JIEKIIMOHHOTO
MaTrepuansa PUTOPUIECKHE BOTIPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aK-
TUBU3AIUU MBICIUTEIBHON JAEATEILHOCTU CTYJICHTOB, OBBIIIIEHUIO UX BHUMAHUS U UHTEPE-
ca K Marepuaiy JIKIIUH, €€ cojepkanuio. [IpemogaBarens A0MKEH PYKOBOAUTH pabOTOMU
CTYJIGHTOB 1O KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuala, MoJ4epKuBaTh HE0OXO0au-



MOCTh OTPaKEHHSI B KOHCIIEKTaX OCHOBHBIX IMOJIOXXEHUN M3y4aeMOi TeMbl, 0CO00 BbIAEIISAS,
KaTeropuajbHbIil anmapar. B 3akimounTenbHOM 4YacTu JEKUUMU HEe0OXO0AuMO chopmynupo-
BaTh OOIIME BBHIBOJBI IO TEME, PACKPBIBAIOIIUE COACPIKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX
B JieKiuu. OOBABUTH IJIAH OYEPETHOTO MPAKTUYECKOTO 3aHSITHS, aTh KpaTKue peKoMeH 1a-
L[MU T10 MOATOTOBKE CTYAEHTOB K 3aHATHIO. ONpeAeuTh MECTO U BPEMSI KOHCYJIbTAllUU CTY-
J€HTaM, MOKEJIaBIINM BBICTYIIUTh HA 3aHATUU C TOKJIAaJaMU U pedepaTamu.

Ha mocnegneit nexkuuu yAaenauTh BpeMs Jyisi 0030pa HanOojee BaXKHBIX MOJOXKCHUH,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus JiJ1sl IPOBEJICHUS MPAKTUYECKUX 3aHITHM

UeTko 0003HAYUTH TEMY MTPAKTUUECKOTO 3aHSATHS.

OO6CyIUTh OCHOBHBIE MOHSATHUS, CBSI3aHHBIE C TEMOW MPAKTUYECKOTO 3aHITHS.

B mpouecce pemieHus 3a1a4 BECTU JUCKYCCHIO CO CTYJI€HTaMH O MPAaBUIBHOCTH MPHU-
MEHEHHUS TEOPETHYECKUX 3HAHUIA.

OrMevath CTYyJIEHTOB, HAU0OJIEE AKTUBHO YYaCTBYIOIIMX B PEIICHUH 33/1a4 U TUCKYCCHSIX.

B KoHIIe 3aHATUS 3a/1aTh ayAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHusi 10 KOHTPOJIIO CAMOCTOSITENIbHOM pabOThI CTYIE€HTOB

[To ycmoTpenuio npenojaBaTes 3a/laHue Ha CaMOCTOSITENIbHYIO pabOTy MOXET OBbITh
WHIUBUTyAJIbHBIM WM (PPOHTATBHBIM.

[Ipu ucnosab30BaHUM MHANBUAYAJIBHBIX 3aIaHU TPEOOBATh OT CTYJAEHTA MUChMEHHBIN
OTYET O MPOJEIAHHOM padoTe.

[Ipu npuMeHeHnHn (PPOHTAIBHBIX 3aJaHUI BECTH KOJUIEKTUBHBIE OOCYKJIEHUS CO CTY-
JI€EHTAaMU OCHOBHBIX TE€OPETUUYECKUX MOJOKEHUH.

C uenplo KOHTPOJISI KAYECTBA BBITIOJHEHHUSI CAMOCTOSITENIbHONU paboThl TpeOoBaTh MH-
JUBUyalIbHbIE OTYETHI (IOMyCTUMO BMECTO MHCHMEHHOTO OTYETa MPUMEHSATh WHIUBUIY-
aJbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocTtaBiieHa B coOTBEeTCTBUU ¢ Tpeboanusmu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTebHOW MPOTrpaMMbl M0 HAMPABIECHUIO MOJATOTOBKHU
18.03.01 «XuMuueckasi TEXHOJOTHSD.

Pabouyto nmporpammy coctaBui ﬂ'f » cT. npenojaasatens T.D. AppomnHa

Penensenr noueHt, JI.B. bapanosckas

[Tporpamma onob6pena Ha 3acenanun Y MKH 18.03.01 «XuMuueckasi TEXHOJOTHUS» OT
15.11.2021 roga, mpotokomn Ne 2.
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[Ipencenarens yueOHO-METOUIECKON KOMUCCUU v Yepnosa H.M.



