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eab ocBOeHUs yUeOHOM TMCIMILIMHBI

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

3agauu U3y4eHUs TUCIUILINHBI:

— pa3BUTHUE JOTUYECKOTO U aITOPUTMHUUECKOTO MBIIIUICHUS CTYACHTA;

— BBIpaOOTKa yMEHUSI MOACTUPOBATH PEabHbIEC TPOIECCHI;

— OCBOCHHE NIPUEMOB PEIICHUSI U UCCIIEIOBAHUSI MaTEMaTUIECKH (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.

JucrummmHe «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 JEUCTBUS C YUCIIaAMU;

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

- BBITMIOJIHSITH TEOMETPUUECKHE TOCTPOCHUS;

- IOKa3bIBaTh MATEMATUYECKUE YTBEPKICHNUS;

- mudPpepeHIpoBaTh U UHTETPUPOBATH QYHKIINU;

BJIAJICTh:

- MpUEMaMU 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 DJIEMEHTaMHU BEKTOPHOM anreOpbl, MOIETUPOBAHIE XUMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB,
TEOpEeTUYECKasi MEXaHUKa C OCHOBAMH MaTEMaTUYECKOT0O aHaIu3a ! JIp.

Komnerenuuu o0yuawinerocsi, popmupyembie B pe3yabTare 0CBOCHUS] TUCHUIIMHBI

B nporiecce ocBoeHust TaHHON AUCIUIUIMHBI Y CTyAeHTa (OPMHUPYIOTCS CIIEIYIONTUE

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(OPMAIIUHN; OCYIIECTBISATh KPUTHUYECKHUI




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 MaremMaTH4ecKHe METOAbl (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 JAaHHBIX 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 MATCPHUAJIOB U TOTOBOM IIPOAYKIIHH.

3aﬂa‘-ll’l BOCIIHTAHHUS, P€CAJIN3YEMbIC B PAMKAaX 0CBOCHUA JTUCIHUILINHDBI

Hcnoab30BaHue BOCIUTATEIbHO-

BosJjieyenue B pa3Ho-

HamnpagJe- Co3nanue ycji0BHi, .
ro NMOTeHUMAaJIa y4eOHOM JUCHU- | IJIAHOBYIO BHEYYeOHYI0
HHe/Iean o0ecneuYnBaKIINX
TUTHHBI AeATEJIbHOCTh
1.Opranusanusi HaydHO-
[Ipodecen- | -hopmupoBanue Kyiib- | Mcrnosnp3oBanne BOCIUTATENBHOTO | paKTHYECKUX  KOHde-
OHAJILHOE W | TYPbl ~ MCCIIEJIOBATENb- | IOTCHIMANA JUCUUIUIMH Opodec- | peHnmii m BCTped C Be-
TPydOBOC CKOU | PIH)KGHGpHOfI CHUOHAJIBHOI'O MOAYJIA IJId (1)OpMI/I- JyIIAMU CIIENUATUCTaAMH
BocnuTaHue | AestenbHocTH (B16) POBaHMs WHKEHEPHOTO MBIIUIEHUS | mpepHATHI TOopoja |

U MH)XXCHEPHOM KYJBTYPBI 3a CYET
IIPAKTUYECKUX CTYIEHYECKUX UC-
CJIEIOBAHUI COBPEMEHHBIX IIPOU3-
BOJICTBEHHBIX CHCTEM; IPOEKTHOMI
JESITEIBHOCTH CTYJEHTOB IO pa3-
paboTKe M ONTHMHU3ALMHM TEXHOJO-
THYSCKUX CHCTEM, CBS3aHHOM C
pEIIEHUEM pPEATBHBIX IPOU3BOJI-
CTBEHHBIX 3ajlay; MPOXOXKICHUS
yepe3 pPa3HOOOpa3Hble HIPOBBIE,
TBOpUecKue, (¢ecTuBaibHbe (Op-
MBI, TpeOyIolUe aHaJIM3a CIOXKHO-
ro o0beKTa, MMOCTAHOBKHU OTHOCH-
TEJIbHO HEro MpeoOpa3oBaTeNbHBIX
3aJa4 JUid UX ONTHUMAaJIbHOTO pe-
LICHHUS.

BeTepaHaMHu aTOMHOM
OTpacIH.

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

CTPOUTECIIBHBIX OTPAI0B

CTpyKTypa U cofep:KaHUe Y4eOHOM TMCHUIINHBI
JucuuminHa npenojaercs cryiaeHtaMm B 1,2 cemectpe. OO0mas Tpy10€MKOCTh TUCITHU-
IUTAHBI COCTABJISICT 8 3aUE€THBIX €AUHUIL, 288 4acoB.



Kanenaapublid miian

Ne | Ne Buabl yueOHOM AeATEJIBLHOCTH
P T (B qacax) Maxkcu
a e % ° ATTecTa MaJlb-
3 M HaumenoBanue pa3-jae- g = s HBbIN
i | bl Ja (TeMbl) TUCHUILIHHbI o = pasaesa 0as11
e - E § E (popma) 3a
J = 2 = < @) paszaed
> 5 < o R
a =2 = - ®)
1 cemecTp
1 1 | Jluneitnas anre0Opa. 29 1 - 2 26 KP1 30
2 | BektopHas anreopa. 29 1 - 2 26
3 | AHanuTHYecKas TeOMETPHS. 29 2 1 26
4 | KoMIuiekCHbI€ YHCIIa. 29 2 - 1 26
2 5 | Beenenune B maremarnueckuii| 30 2 - 2 26 KP1 20
aHaJIN3.
6 | duddepennmanbHoe ucumc- 34 2 - 2 30
nenne QyHKIMUOIHON Tiepe-
MEHHOI.
180 10 10 | 160
Bu npoMe:KyTOUHOI aTTecTallnu IK3aMeEH 50
2 ceMeCcTp
3 7 | OyHKIHH MHOTUX 28 4 - 2 22 KP2 30
MIePEMEHHBIX
8 | HeompeneneHusie u 28 2 - 4 22
orpezeNieHHbIe HHTETpa-
JIBI
4 9 | KparHble uHTErpaIbl. 26 2 2 22 KP2 20
10 | O6pikHOBEHHBIE MU DepeH- 26 2 - 2 22
[UaTbHbIC YPABHEHHUS U UX
CUCTEMBI
108 10 10 | 88
Buja npoMexxyTOYHOM aTTeCTANMHU IK3aMeH 50
Conepmaﬂne JJEKIIMOHHOI'O KypcCa
YueoHo-
Bcero
Tema jexuun. Bonpocsl, orpadaTbiBaeMble HA JIeKIHHU 4ACOR MeTOoHYeCKOoe
obecrneyeHue
1 cemecTp
Tema 1. JIuneiinas anredpa. 1 1-3,5,6
Matpuiibl U IeHCTBUS HAJ HUMH, ONPEAETUTENN 2-T0 U 3-TO0, UX
BbIuncicHUe. [TOHATHE CUCTEMBI JIMHEHHBIX areOpandecKux
ypaBHenuit (CJIAY). Merox Kpamepa pemmenust CJIAY.
Tema 2. BekTopHas anredpa
CkansipHble U BEKTOpPHBIE BEJIMUMHBL. JIMHEHbIE onepaluy HaJl 1 1-3,5,6
BekTopamu. ba3zuc, pa3noxkeHue BekTopa mo 6asucy. [encTBus
HaJ BEKTOpaMH B KoopaAuHaTHOU opme. CkalsspHOE TPOU3BEIEC-
HUE 2-X BEKTOPOB, €r0 CBOMCTBA M BRIPAKCHNE B KOOPIUHAT- HON
¢dbopme. BekTopHOE 1 CMEITTaHHOE TIPOU3BEICHUSI.




Tema 3. AnanmuTn4yeckasi reomerpusi. KoopimHatsl Ha MIOCKO-
CTH U B IPOCTPAHCTBE: I€KAPTOBBI, MOJSIPHBIE, LIUINHAPUIECKHE.
YpaBHeHHE PSMO: ¢ YII0BBIM KO3 HUIIUEHTOM, O0IIIee, B OT-
pe3kax. YpaBHEHUE Iy4YKa NPSMBIX, YPaBHEHHE NIPSIMOM, IIPOXO-
JUIel yepes 1B JTaHHbIE TOUKHU. YTOJI MEKIY IBYMsI PSIMBbIMH,
YCIJIOBUS IApaJUIEIbHOCTU U MEPIEHAUKYISIpHOCTH. [1m0CcKOCTB:!
o01iee ypaBHEHUE, IOHATHE HOPMAIBHOTO BeKTOpa. YacTHbIe
Cllyday pacloyokKEeHHs! INIOCKOCTH B KOOPAMHATHOM IPOCTpPaH-
CTBE. YTOJ MEX/Y IUIOCKOCTSIMH, YCIOBHS NapAJLIIEIbHOCTH U
NIEPIEHIUKYISIPHOCTH ABYX IIOCKOCTeN. [Ipsimas B mpocTpaH-
CTBE: ITOHSATHE HAIIPABJISAIOLIEIO BEKTOPA, KAHOHUYECKOE ypaBHE-
HUE MPSIMOH, o011iee ypaBHEHHE, TAPAMETPHUECKOE yPaBHEHHUE.
B3anMHoe pacnonoxeHue 1ByX NpsMbIX B IPOCTPAHCTBE. YTOI
MeXy NpsMbIMH. B3aumMHoe pacrionoxenue npsMon 1 miocko-
CTH. YTOJI MEXIYIPSIMOM U INIOCKOCTBIO. Y CJIOBUS MapajlIeIbHO-
CTH Y MIEPIECHIUKYISIPHOCTH TPSMOM U 1iockocTu. Kpusble 2 mo-
psaKa.

1-3,5,6

Tema 4. KoMmjieKkcHbIe YncIa.

OmnpeneneHne KOMIUIEKCHOTO Ynciia. Anredpandeckas, TPUTOHO-
MeTpHUYecKas U MokazaTesbHasi (POpMbl KOMILUIEKCHOTO YKCIIA.
JlelicTBUS HaJl KOMILJICKCHBIMU YHCIAMH.

Tema 5. BBeienue B MaTeMaTHYeCKU aHAJIN3.

Onpenenenus npenena Gynkuun. OJHOCTOPOHHHE MTPEIEbL.
beckoneuHo 6obIIME U OECKOHEYHO Malble PYHKIIMH. DKBUBA-
JIeHTHBIE OecKOHEeYHO Maubie pyHKIuH. [IepBbiii U BTOpOIt 3ame-
YyaTeJIbHBIC TTPEICIIbI.

4,6

Tema 6. IuddepeHunanbHoe HcUucIeHHe (PYHKIUH OTHOM
nepeMeHHOM.

ITpou3BosnHas PyHKIUH, €€ TECOMETPUUECKUNA U MEXaHUUYECKHIH
cmbici. [Ipasuna nuddepenunpoBanus Gyaknmii. Tabmumna npo-
n3BOAHBIX. [Ipon3BoHble BhIcIIUX NopsAaAkoB. Auddepenunan
¢bysaknun. [punoxxeHre Npous3BOAHBIX K HCCIEAOBaHUIO (DYHK-
IIUH U TocTpoeHuto rpaduka. Ipasuio Jlonurans.

4,6

2 cemecTp
Tema 7. ®yHKIIUH HECKOJIbKHX MepPeMEHHbIX.
Omnpenenenne GyHKIUU IBYX HepeMeHHbIX. [Ipenen (yHKIuu.
YacTtHEIEe IIPOU3BOJHLIC. YacTHEIE IIPOMU3BOJHBLIC BBICHIUX IIO-
PSIKOB.

4,6

Tema 8. HeonpenesieHHbIe U onpeae/ieHHble MHTErpaabl. [lep-
BooOpa3Hasi. HeompeneneHHbIN HHTETpall U ero cBoiicTea. Tabnuia
OCHOBHBIX (hOpMyJT MHTETpupoBaHus. HemocpencTBeHHOE UHTE-
rpupoBanue. OnpeaeneHHblii MHTErpall Kak npeied HHTErpaibHbIX
cymMm. OCHOBHBIE CBOMCTBA OIPEACIICHHOT0 UHTErpasia. @opmyra
Heto- Tona-JleiiOnuna. Beruncnenue onpeneaeHHOro HHTErpaa.

4,6

Tema 9. KpaTHbie nHTerpasbl. /[BoiiHON MHTErpai: onpesene-
HHE, TEOMETPUYECKHUI CMBICT, CBOMCTBA. BhIuncieHne 1BOMHOTO
VHTETpaja U TPUIIOKECHUE.

4,6

Tema 10. O6bikHOBeHHbIe AU depeHIHATbHbIE YPABHEHUSH
HX CHCTEMBI.

OcHoBHble OHATUA AU depeHnnanbHbIX ypaBHeHul. uddepen-
[UaJIbHbIE YpaBHEHUs 1-ro mopsaka ¢ pa3aensionMMucs rnepe-
MEHHBIMHU.

4,6




IlepeyeHb NPAKTUHYECKUX 3AHATHHA

Tema npakTuyeckoro 3ansitusi. Bonpocel, orpadéaTeiBaemMbie
HA NPAKTHYECKOM 3aHATHH

Bcero
JacoB

YuedHO-
MeTOANYecKoe
ob0ecneueHmne

1 cemecTp
Jluneiinas anreopa. [lelictBusa Haj maTpuuamu. BeraucieHue
onpexaenuteneid. Pemenne CJIAY.

2

1-3,5,6

BekTopHas anaredopa. CkansipHoe NpOU3BEICHUE BEKTOPOB, YTol
MEXy BEKTOpaMu. BekTopHoe npous3BeieHHE BEKTOPOB, ILIO-
manp napamwienorpamma. CMellaHHOE TMPOU3BEJCHHE BEKTO-
poB, 00bEM NapajuieenuIea.

1-3,5,6

AHaJIMTHYeCKasi TeOMeTpHUsl. YpPaBHEHUs NPSIMOM Ha IIJIOCKO-
CTM M B IPOCTpaHCTBE. BbluMcieHHE yria MeEXIy MPSMBIMHU.
VYpaBHEHHUSI NIOCKOCTH, BBIYUCICHUE YIJIA MEXKIY INIOCKOCTSIMH.
PaccrossHue OT TOYKM 1O NPAMOM U IUIOCKOCTH. YPaBHEHHUs
KPUBBIX BTOPOTO MOPsI/IKA HA INIOCKOCTH.

1-3,5,6

KomnexcHble yucia.

Ilepexox ot anrebpanueckoil (Gopme KOMIUIEKCHOTO 4YMCIa K
TPUTOHOMETPUUECKON U 00paTHO. JIefcTBUS Ha/l KOMIIJIEKCHBIMU
YHCJIAMU.

Beenenne B MaTeMaTH4YeCKHI aHAJIM3.
Boruncnenue npezaenoB ¢yHkuil. PackpbiTie HeompeeseHHO-
CTEH PA3JIM4YHOrO BUJA.

4,6

JudpdepenunanbHoe HCHUCTeHHE (PYHKIIUHM OJHOM IEepeMeH-
HOM.

Boruncnenue npous3BOAHBIX OT CyMMBbI, IPOU3BEIEHUS, YACTHO-
ro. luddepennuponanue cnoxxHoit pyHkuuu. IIpousBoHsie
BBICIIMX NOPAIKOB, MX BbluMcieHue. lIpaBuno Jlonurans. Hc-
ciieioBaHue (QYHKIMM ¢ TOMOLIbIO Tpou3BoAHoi. [TocTpoenue

rpaduka QyHKIHH.

4,6

2 cemecTp
DYHKIUN HECKOJIbKHUX NepeMeHHbIX.
Brruncnenmne yacTHBIX MPOU3BOAHBIX (PYHKIIMH 2-X TIepeMeH-
HbIX. Beraucnenue nomunoro auddepennurana. Berancnenue yact-
HBIX POM3BOJIHBIX BBICHIUX MOPSIKOB.

4,6

Heonpenesiennsie n onpeesneHnbie nHTErpasbl. Hemocpen-
CTBEHHOE MHTEIPUPOBAHUE HEONPEIECIIEHHOTO UHTErpaja. 3aMe-
Ha nepeMeHHbIX. HTerpupoBanue no vactsaM. MHTerpupoBanue
palnMoHaNBHBIX IpoOel, TPUrOHOMETpHUUeCKUX PyHKIUH. Borunc-
JIeHWe ollpeseseHHoro uHrerpana. [IpunoxeHue onpenaeneHHOro
MHTErpaa.

4,6

KpartHble unTerpagasl. Beluuciaenne 1BOMHOr0 HHTETpaa.

4,6

OObIkHOBeHHBbIEe AU PepeHIATbHbIE YPABHEHUS U UX CH-
CTEeMBlI.

Pemenne nuddepennmanbupix ypaBHeHu# | mopsnaka c pasfe-
JSAIOIMMUCS NIEPEMEHHBIMH, OJHOPOJHBIX, JTUHEHHBIX YypaBHE-
Hui. PemieHne ypaBHEeHMI BbICIIETO nopsiika. JIMHeiHble ypaB-
HEHUsl BTOPOro mopsjaka, ux pemenue. Cucremsl auddepeHun-
QJIbHBIX YPABHEHUM.

46

3agaHus 11 CAMOCTOATEILHON Pad0ThI CTYICHTOB

Bonpocsl 11 caMOCTOATEILHOTO H3yUeHus (3a1aHus)

| Bcero

| Y4eOHo- MeToaH-




yacoB yeckoe odecmeve-

HHe
1 cemecTp 26 1-3,5,6
Beruncienue onpenenureneld BeICIIUX NOpAAKoB. Panr marpu-
(161, Perniennie cuctem TUHEIHBIX OJJHOPOJIHBIX YpaBHEHUH.
[TpunoxeHns BEKTOPHOTO, CMEIIAHHOTO IPOU3BEICHHI. 26 1-3,5,6
[IpeoOpa3oBanue cucrembl kKoopauHat. [loBepxHocTH 2-T0 26 1-3,5,6
opsiIKa.
KomrmiekcHbie yncina u JeHCTBUS HAJl HUMU. 26 6
OcHOBHBIE XapakTepuCTUKU (QyHKIMH. OCHOBHBIC 26 4,6
pIIeMEHTapHbIE (QYHKIIHH.
[Ipumenenue nuddepennrana K mTpruOINKEHHBIM BEIUACICHUSIM. 30 4,6

[TpunoxeHus Npou3BOAHBIX. YHCIEHHBIE METOABI PEUICHHUS
HEJIMHEHHBIX YPAaBHEHUN.

2 cemecTp 22 4.6
JluddepeHnrpoBanre CI0KHOW U HESIBHOM (YHKIHMH. DKCTpe-
MyM (YHKIIUH 2-X TIEpEMEHHBIX, €ro BbluuciieHue. Hanbonpmee
M HauMeHbIlIee 3HaueHUs (YHKIUU B 3aMKHYTOM 00JIacTH.

Y CJIOBHBIN OKCTPEMYM.

HTEerpupoBaHrue HEKOTOPBIX UPPALIMOHAIBHBIX BbIpaxeHui [Ipu- 22 4,6
T0KEHHE ONpeesIeHHOro nHTerpana. HecoOCTBEeHHbIE HHTETPaIbI.

TpoitHOl MHTErpas: OnpeieleHne, CBOMCTBA, BBIYUCIICHHUE. 22 4,6
MeTton Jlarpamxka pemienus audepeHInanbHbIX YpaBHEHHI. 22 4,6

Pemenue cucrem nudepeHInaIbHBIX YpaBHEHUI.
Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu peanuzammu ydeOHOTO MaTepHalia Kypca HCIOJB3YIOTCA pa3iMdHble 00pa3oBa-
TEJIbHbIC TEXHOJIOTHH, CIIOCOOCTBYIOIIUE CO3JaHUI0 aTMOoc(ephl CBOOOJHON M TBOPYECKOM

JUCKYCCUM KaK MEXKJy MPENOJaBaTEIeEM U CTYJEHTAMH, TaK U B CTyZeHYecKou rpyme. Le-
JIBIO TPU 3TOM SIBJISIETCS BBIPAOOTKA Yy CTYJACHTOB HABBIKOB M KOMIETEHIIUM, MO3BOJISIIOIIUX
CaMOCTOSITENIbHO BECTU UCCIIEIOBATENIbCKYIO U HAYYHO-TIEJarOrTMYECKyIo padoTy.

AyIUTOpHBIE 3aHATUS MPOBOAATCS B BUAE JIEKIMI ¢ ucnoib3oBanueM [1K u kommbio-
TEPHOTrO MPOEKTOPA, MPAKTUUECKUX 3aHATHM, ¢ ucnonab3oBanueM [IK npu nposenenuun pac-
yeToB. CamocTodATeNbHasg padoTa CTyI€HTOB MPOBOJUTCA MO PYKOBOJACTBOM IMpeEroaaBaTe-
Jied, ¢ OKa3aHUEeM KOHCYJIbTAllMi ¥ TTOMOIIM MPY MOJATOTOBKE K KOHTPOJBbHBIM paboTaM, BbI-
TOJTHEHUU JOMAIIHUX 33 JaHUM.

DoH/1 OLICHOYHBIX CPEICTB

@DOHJT OLIEHOYHBIX CPEJACTB IO TUCIUIIIMHE 00ECTeUnBAECT MPOBEPKY OCBOCHHMS TLIa-
HUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIMETECHIIMN U WX WHANKATOPOB) MOCPEICTBOM MEPO-
MPUSTUN TEKYIIETO, pyOSKHOTO U MTPOMEKYTOUYHOTO KOHTPOJIS TIO TUCIUTIIIUHE.

CBs3p Mexy (HOpMUPYEMBIMU KOMIETEHIIUSMU U (POpMaMU KOHTPOJISI UX OCBOCHHS
MPE/ICTABIICHA B CIEAYIONIEeH TabauIe:

Kox n HauMeHOBaHUE UHIY- Haumenosanue
HanmeHOBaHME KOHTPOIUPYEMBIX
Neni/nn KaTopa JOCTHKCHUAKOMIIE- OLICHOYHOI'O
pazzienoB (TeMbI) .
TEHIUHI CpeacTBa
Bxo1HOI KOHTPOJIb
1 ‘ BX0/1HOI KOHTPOJIb ‘ ‘ Bonpocel
ATTecranys pa3enaoB, TEKYIUN KOHTPOJIb YCIEBAEMOCTH




1 Pasnen 1Temsr: 3-YK-1, Y-VK-1, B-YK-1 Kontponbraspabora 1
1. Jluneitnas anre6pa. 3-OI1K-2, Y-OIIK-2, B-OIIK-2 | lomamnee 3aaanue 1,
2. Bexropnas anre6pa. Komnoxsuym 1
3.AHaJIUTHYECKAATEOMETPHUSI.
4. KoMmekcHpleuuncna.
2 | Pazgen 2 3-YK-1, ¥-VK-1, B-YK-1 KonrponsHaspaboTta 2
Tema 5. Beeagenue B martematumue- | 3-OIK-2, V-OIIK-2, B-OIIK-2 | KontponbHaspabdora 3
CKHUU aHaJu3.
Tema 6. Iuddepenumnanbroe ncuuc-
JeHne QYHKIMH OJTHON TIEPEMEHHOM.
[TpomexyTouHas aTTecTanus

Ok3ameH 1 3-VK-1, V-VK-1, B-VK-1 Bomnpocsl k 3k3ameny
3-0OI1K-2, Y-OIIK-2, B-OIlK-2
3 Pazgen 3. 3-VK-1, V-VK-1, B-YK-1 KonTponpHaspadora 4
Tema 7. ®ynkuun MHOTHX TiepeMmer- | 3-OI1K-2, V-OIIK-2, B-OIIK-2 | KonrponpHaspabora 5
HBIX. Komnoksuym 2

Tewma 8. Heonipenenennslii u onpe-
JICTICHHBIA HHTErPAJIbI

4 Pazgen 4. 3-YK-1, V-YK-1, B-VK-1 Jomamaee 3amanue 2
Tema 9. KparHblemHTETpaIBI. 3-OI1K-2, Y-OIIK-2, B-OIIK-2 | KonTponsHaspaboTa 6
TemalO. qudde-peHunanbupie
YpaBHCHHSI.

[IpomexxyTouHas arrecranus

DK3aMeH 2 3-VK-1, V-VK-1, B-VK-1 Bonpocel k ak3ameny

3-OI1K-2, Y-OIIK-2, B-OIIK-2

BXOIIHOﬁ KOHTPOJIb IMPCIHA3HAYCH IJIS BBIABJICHUA HpO6CJIOB B 3HAHUAX CTYACHTOB U
I'OTOBHOCTH HX K IIOJJYYCHHUIO HOBBIX 3HAHUM.

TGKYHII/Iﬁ KOHTPOJIb — 3TO HCIIPCPBIBHO OCYHIGCTBHHGMBIﬁ MOHUTOPHHI" YPOBHA YCBO-

€HUsl 3HAHUM U (OPMHUPOBAHUS YMEHUN M HABBIKOB B TEUEHHE ceMecTpa. TeKyluil KOH-
TPOJIb 3HAHWM, YMEHUN U HABBIKOB CTYJEHTOB OCYIIECTBIISIETCS B XOZE YUEOHBIX (ayAUTOP-
HBIX) 3aHSATUH, IPOBOJIMMBIX N0 pacnucaHuio. PopMaMu TEKYIIErO KOHTPOJIS SIBISIOTCS BbI-
MOJIHEHUE KOHTPOJIbHBIX pa0dOT U TOMAIIHUX 3aJaHHH.

B kauecTBe OLIEHOYHOrO CpeICTBAa aTTECTALMU pa3eia UCHOJIb3YIOTCS KOJJIOKBUYM,
UTOTOBast KOHTPOJIbHAS padoTa.

JInst MpOMEKYTOYHOM aTTeCTallMd MPEyCMOTPEHbl 3K3aMEHALMOHHBIE BOIPOCHI U
MPaKTUYECKUE 3a1aHUS.

[To utoram oOy4eHUs BBICTABIISIETCS DK3AMEH.

1 cemectp
IIpumepHbIe BOPOCHI BXOAHOI0 KOHTPOJIS

1. IlouaTus Meananbl, OUCCEKTPUCHI BBICOTHI TPEYTOJIbHHKA.

2. CBoiicTBa paBHOOEIPEHHOTO TPEYTOIHHUKA.

3. CooTHOIIEHHS MEXI1y CTOPOHAMHU U YIJIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. Berurcnenue iomaan TpeyroibHUKa.

5. KBagpar, nmpsiMoyroJibHHK, MapajuiesiorpaMmMm, poM0, Tpamneuus. Ux cBoiictBa, Gop-
MYJIBI TUTOIAJIE.

6. OxpyxHOCTb U Kpyr. Paaunyc, xopaa, tuaMerp, KacaTeiabHas, CeKyIasl.

7. InHa OKpY>KHOCTH, JJINHA TyTU OKPY’KHOCTH.



8. Ilnomaap Kpyra u miIomaas CEKTopa.
9. Ky0, napannenenunen, npuzma, nupamuaa. opmysnsl mioniaieil ux nNoBEpXHOCTEH
1 00BEMOB.
10. dyHk1us, ee 001aCTh ONPEaCIICHUS U 00J1aCTh 3HAYEHUS.
11. OcHoBHBIE BIIeMEHTapHbIe PYHKIIUU, X CBOMCTBA U IpadUKH.
12. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
13. ®opMyinbl PpUBEACHHUS, CIOKEHUS, TIBOWHOTO U MOJIOBUHHOTO apryMEHTa TPUTO-
HOMETPUYECKUX (QYHKIIHUI.
14. Pemenne TpUrOHOMETPUUECKUX YpaBHEHHI BUIa Y=SINX, y=C0SX, y=tgXx.
15. @opMysibl COKpAILIEHHOTO YMHOKEHHUSI.
16. Pa3noxeHre KBaipaTHOTO TPEX4JIeHa Ha TMHEWHbBIE MHOKHUTEIH.
IIpumepHbIii BApHAHT KOHTPOIbHOM padotsl 1 (KP1)
Jlana crucrema JIMHEHHBIX alreOpanvecKux ypaBHEHUN
X1 - 2%+ x3=1,
2x1 + 3%, - X3 =8,
X1 —Xp + 2X3 =-1.

Haiitu perenune cucreMsl MeToioM Kpamepa, MaTpuaHBIM METOJIOM, METO10M [ aycca.
IIpuMepHbIi BapuaHT AoMamiHero 3agxanus 1 (J31)
[To koopauHaTam BepiiuH rmupamMuabl A;(2;-3;1), Ax(-1;-4;2),
Az(4;-1;2), Ay(3;-4;2) HaiiTu:
1) nmunel pedep A1A; u AjAgz;
2) yroa mexay pedpamu AjA; u AjAs;
3) miomanb rpaHu AjAsAs;
4) o0beM MUpaMUIbI;
5) ypaBHeHUSs IPSIMBIX AjA; 1 AjAs3;
6) ypaBHEeHHUS TUIOCKOCTEN A1 A Az 1 A1ALA;
7) yros Mex 1y TockocTsIMU A1A,Az u AjAzA,.
IIpuMepHBIH BAPHAHT KOHTPOJILHOM padoTsl 2 (KP2)
Brraucnuth npenensl, He MoJb3ysCch paBuiioM Jlomuras.

x> -9 VX +4 -2 2 arcsin X

a) lim —. 6) lim ——; B) lim ———
X—>3 X2 — 3x x— 0 X x— 0 33X
3 2 X
X" +2X° +3x+ 4 3
r) lim — 2 w22
x>@ 4x° 4+ 3x° +2x+1 =e(x+5)

Bonpocs! kostokBuymal (Kol)
. Matpuiibl. OCHOBHBIE MOHSTUSA
. JlelicTBHs HaJX MaTpULIAMM.
. I[lonsTre onpenenuTens, BBIYUCICHUE.
. CoiicTBa onpenenuTeneil.
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. Ompenenenre U BEIYUCICHUE 00pAaTHON MaTPHUIIHI.



6. Cucrtembl TUHEHHBIX YpaBHEHUH, OCHOBHBIE MOHSATHS.

7. PeleHue cucteM JMHEHHBIX YPaBHEHUN MAaTPUUYHBIM CIIOCOOOM.

8. Pemenue cucrem TMHENHBIX ypaBHeHUH MeTog0M Kpamepa.

9. Bexkropbl. OcHOBHBIE MOHATHUSA. JIMHEITHBIE ONIEpalK HAJl BEKTOPaAMHU.

10. ITpoekuus BekTopa Ha och. KoopauHaTsl BEKTOpA.

11. Pa3znoxeHue BekTopa o 0asucy.

12. Jlnuna Bexktopa. Hanpapmstoniue KOCHHYCHI.

13. Omnpenenenuie CKaIsIPHOTO MPOU3BEICHUS BEKTOPOB. YTOJI MEX]y BEKTOpaMH.

14.YcnoBue nepneHauKyJIIpHOCTH BEKTOpOB. OrpesesneHne U yclioBUE KOJUTMHeap-
HOCTU BEKTOPOB.

15. BeipaxeHue CKaasipHOro MPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

16. BekropHoe mpousBeneHue. OCHOBHBIC MTOHSTHA.

17. BeruucieHue miomaan napajiieaorpaMma, NoCTPOEHHOIO Ha BEKTOPax.

18. BreipaxkeHue BEKTOPHOTO MPOU3BEACHUS YEPE3 KOOPINHATHI BEKTOPOB.

19. Onpenenenne CMEIIAHHOTO POU3BEICHUS BEKTOPOB.

20.BripaxkeHre cMEIIaHHOTO IPOU3BEIECHUS Yepe3 KOOPAUHATHI BEKTOPOB.

21. IlpunoxeHure CMEIIaHHOTO IPOU3BEICHUSI.

22. TlonsipHas cucrema koopauHaT. DopMynbl CBSI3U MEXIY MPSIMOYTOJBHBIMU U TO-
JSPHBIMH KOOPAUHATAMH TOYKH.

23. YpaBHEHHE NPSMOI € YTIOBBIM KOIPPHUITHEHTOM.

24.YpaBHeHUE MPAMOH, MPOXOIAIICH uepe3 IBe JaHHbIE TOUKH.

25. YpaBHEHHE NMPSMOIl «B OTpE3Kax».

26. O01iee ypaBHEHUE MPSIMOM.

27. Yron Mexay NpsMbIMU Ha TUIOCKOCTH. Y CJIOBHS MApaIEIbHOCTH U MEPIEHANKY-
JSIPHOCTH.

28. PaccrosiHue OT TaHHOM TOYKH 10 TAHHOM MPSIMOM.

29. OO1iee ypaBHEHHE TUIOCKOCTH.

30. YpaBHeHHUE TIIOCKOCTH, IPOXOSIICH Yepe3 TPH TOUKH.

31. YpaBHEHHE TOCKOCTH «B OTPE3KAXM.

32. Yron Mexay ABYMs IJIOCKOCTSIMHU. Y CJIOBHS MapayljIeIbHOCTU U NMEPIEHAUKYISP-
HOCTH IIJIOCKOCTEH.

33. PaccrosiHME OT TOUKH /10 TJIOCKOCTH.

34. KaHOHWYECKHE YpaBHEHUS IPSIMOM B MPOCTPAHCTBE.

35. YpaBHeHUs IPSMOM B MPOCTPAHCTBE, MPOXOISIICH uepe3 ABE TOUKH.

36. IlapameTpuueckue ypaBHEHUS MPSMOI B IPOCTPAHCTBE.

37. Yron Mexay NpsMbIMUA B IPOCTPAHCTBE. Y CJIIOBUS MAPAIETbHOCTH U MEPIEHAN-
KYJISIPHOCTH.

38. Dmmurnc. ['unepbona. Tlapabona. Kanonndeckue ypaBHEHHS.

39.Kommnekcuble uncia. OcHoBHbIe oHATHSA. Dopmbl 3amucu.

40. JleiicTBUS HaJ KOMIUIEKCHBIMU YHCIIAMU.

IIpuMepHBbIi BapUaHT KOHTPOJIbHOU padoTsl 3 (KP3)



Havitu mpon3BoAHBIE IEPBOTO MOPSAIKA:
3 2

Dy=——, 2)y=0mx)92, 3) x? 2y? -1, 4) !
x3+1 y=t3+t

X+ 3 .

4 x

5) Havitu " nmns dyHkmmm y =

6) Beruncnuth npenen lim

X —> +w©

, HCIIOJIb3Y: IIPAaBUIIO Jlonurans.

> D
w =

[IpomexxyTouHast arTecTalys MO TUCIUIUIMHE B COOTBETCTBUM C YYEOHBIM ILIAHOM
HAarpaBJIeHUs] POBOIUTCS B (popMme sK3aMeHa. DK3aMeH MO AUCIMIUIMHE MPECTaBIsieT co0oi
UTOTOBOE MCIBITaHKE IO MPO(ECCHOHATFHO-OPUEHTUPOBAHHBIM MIPOOIeMaM, YCTAHABIIMBAIOIIECE
COOTBETCTBHUE IMOATOTOBICHHOCTH CTYJIEHTOB TpeOOBaHUSIM OOpa30BaTEILHOIO CTaHJapTa. K-
3aMEH MPOBOMTCS C IIETIbI0 MPOBEPKU YPOBHS U KayecTBa C(HOPMUPOBAHHOCTH KOMITCTEHIIUHN B
paMKax COOTBETCTBYIOIIETO 3Tala U MO3BOJISIET BBISIBUTH U OIICHUTh TEOPETUUECKYIO U MPAKTH-
YECKYIO IMOITOTOBKY CTYJICHTA [T pelIeHus MPo(eCCHOHAIBHBIX 3a/1a4.

DK3aMeH MPOBOJUTCA B MUCHbMEHHOW (QopMe MO MHIUBHUAYATHHOMY SK3aMEHAIlMOH-
HOMY OUJIETY.

Kaxxplii 5k3aMeHaIlMOHHBIN OMJIET UMEET TUIIOBYIO CTPYKTYPY:

1. TeopeTuyeckuii BONPOC MO U3y4YEHHOMY KYpCy.

2. [IpakTdeckoe 3agaHue.

IIpumep THNOBOIO IK3aAMEHAIMOHHOT0 OUJIETA MO AUCHUIITIUHE

1. Jlorapudmuueckoe auddepeHmpoBaHme.

2. Teopema Komu (00 oTHomeHuu npupaiieHuit 1syx ¢yunkiuii). Teopema Jlarpamxka
(0 KOHEYHBIX MTPUPAIEHUSAX ).

3. Berunciuth npenen GyHKIUA lim i[In (2+ x)-Ih 2]

Xx—>0 X
4. Haiity mponsBoHyto QyHKuuN ¥ = €™ *arctg2x;
Bomnpocs! k 3k3ameny 1 (1 cemectp)

1. Onpenenenue npeaena QyHKIUU.

2. OgHOCTOPOHHHE MPEAETH (PYHKINH.

3. CBoiicTBa IpeLioB.

4. beckoHeYHO Malible ¥ 0ECKOHEUHO OO0JbINe (PYHKIIMN ¥ UX CBOMCTBA.

5. DkBUBaJIeHTHBIE O€CKOHEUHO Malible (PyHKIMH. CBOMCTBO DKBUBAJICHTHBIX OECKO-
HEYHO MaJIbIX (QYHKIUH.

6. [lepBblii U BTOpOI 3aMeyaTeIbHbIEC MPEIEIbI.

7. HemnpepbIBHOCTh (YHKIIMH B TOUKE U 00JIACTH.

8. Toukwu pa3pbiBa PyHKIIMH, UX KJIAcCU(DUKAIHUSL.

9. [Ipou3BoHas, €€ TEOMETPUIECCKUN U MEXAHUYECKHUI CMBICIT.

10.TIpousBoiHas CTIOKHON (DYHKITHH.

11.TIpousBoiHas 0OpaTHOM (HYHKIIUH.

12.TIpousBoHas (pyHKITMHU 3aJaHHON HESIBHO.



13.1Tpou3BoHast GyHKIIMH 33JaHHON MMapaMeTPUUECKHU.

14. JIorapudpmudeckoe qudpepeHupoBaHue.

15. luddepennman GpyHKIUN.

16.ITpunoxenne nuddepeHiuana B IpuOIMKEHHBIX BIUYNCICHUSIX.
17. IIpon3BOHBIE BBICIIUX MOPSAIKOB.

18.IIpaBuio Jlonutans.

19.TIpu3HaK MOHOTOHHOCTH (DYHKITHH.

20.Touku 3xcTpeMyma. Heobxomumoe yclioBrUe TOYKH IKCTpEMyMa.
21. JlocTaTo4HbIC YCIOBUS TOUYKU HKCTPEMyMa.

22. Haubompliee 1 HauMEHbIIIee 3HaYeHUsST (DYHKIIMH Ha OTPE3KeE.
23. BBIMyKJIOCTh ¥ BOTHYTOCTh Tpadrka (yHKIIUH, TOUKH TIeperuoa.
24.HeobxoamMoe 1 JOCTaTOYHOE YCIIOBUS TOYKHU Tepernoa.

25. AcumntoThl rpaduka QyHKINU.

26.0O0mas cxeMa ucclieloBaHus (PyHKIMU U TTOCTPOEHUE rpaduKa.

2 cemecTp
IIpuMepHbI BAPUAHT KOHTPOJILHOM padoTsl 4 (KP4)

1. HaiiTn yacTHbIE IPOM3BO/IHBIE TIEPBOTO MOPSAKA QYHKIUM z =sin( 4x° +4y°)
2. Haiitu monubiii auddepeniman QyHKIUR z =4y + X "y .
3. Haiitn  4acTHyl0  IPOM3BOJHYIO ~ BTOPOTO  IOpsaka 27 (GyHKIHHI
z=x"-4x’y+5y°

o dz 1

4. Halitu — QyHKUMH z = xy , TA€ y=—.
dx X

5. UccnenoBaTh QYHKIMUIO 2=6y -3y~ —2x° —8x—6 Ha DKCTPEMYM.

IIpuMepHbIi BAPUAHT KOHTPOJILHOM padoTsl 5 (KPS)
Haittu HeonpeneneHHbIe NHTErPAJIBL:

3 28T dx

-13

1 d: 2 3((2x+8 7xdx.); 4 —d .
)J e )J' J‘(x+)cos xdx . ) )J L X
Beruuciauth onpeﬂeneHHmﬁ VHTErpal:

Jx
5 [ ———=d
)£1+ 2\/; "

6) Beruucnuts miomanb GUrypsl, orpaHU4eHHON JTUHUSMU:
y=2xH y=3-x".

Bomnpocs! k kosutokBUyMmy 2 (Kin2)
1. ITonsatue QyHKIINN HECKOIBKUX TIEPEMEHHBIX.
2. llpenen ¢byHKIIUU 2-X IEPEMEHHBIX B TOYKE.
3. HenpepwsiBHOCTH PYHKITUU ABYX NEPEMEHHBIX.
4. YacTHbIE IPOU3BOAHBIE TIEPBOTO MOPSAKA PYHKITHH 2-X MEPEMEHHBIX.
5. UacTHbIe MPOU3BOIHBIE BHICIINX MOPSIKOB.
6. Ionueril nuddepenmmann.



7. DxcTpeMyM (DYHKIIUU IBYX TIEPEMEHHBIX.
8. HeoOxoMMble U 10CTaTOYHbBIE YCIOBUS SKCTPEMYyMa.
9. HaubonbIiee n HauMeHbIIee 3HaUeHUE GYHKIIUU B 3aMKHYTOM 00J1acTH.
10. IuddepennupoBanue CI0KHBIX (DYHKIIUA MHOTHUX TIEPEMEHHBIX.
11. IuddepenumpoBanre pyHKIUNA MHOTUX IEPEMEHHBIX, 3aJaHHBIX HESIBHO.
12.Heonpenenennsiit unterpai. [lonstre nepBoodpa3HOi.
13.Metop 3aMeHBI IEPEMEHHON B HEOIPEICIICHHOM HHTETpaIe.
14.MeToa MHTETPUPOBAHUS TI0 YACTSIM.
15.OnpeneneHune NpoCcTEHIINX palMOHAIBHBIX TPOOEH.
16.aTerpupoBanue NpoCTEHIINX PalMOHATBHBIX IPOOeH.
17.Pa3oxeHne pallMOHaJIbHOM JIpoOH Ha MPOCTEHIIIHE.
18.Ormnpenenenue onpeaeIeHHOro HHTErpaa, T’eOMETPUIECKII CMBICIL.
19. ®opmyna UHTETPUPOBAHUS TIO YACTAM ISl ONIPEEICHHOTO HHTETpasia
20.TIpumnoxxeHus onpeneaeHHOro HHTErpania.

IIpumepHbIii BapuanT Aomamnero 3aganus 2 ([32)
1. I3MeHUTh NOPSIIOK UHTETPUPOBAHUS B UHTETpaJie:

2 4

| = J'dxj f(x,y)dy

_2 x2

2. Beruncnuth [[ (x+2y)ixdy , TIE obnacte D orpannuyeHa nuHusSMU FXZ, y=0, x+y-
D

3. Beraucnuts miomans GUrypsl, OrpaHMYeHHON KPUBBIMUA J - = 2X, V = X.
IIpuMepHBIA BAPHAHT KOHTPOJILHOM padoTsl 6 (KP6)
1. Haiitu obuiee pemenue auddepeHunanbHOro ypaBHEHHs! IEPBOTO MOPSIIKA.
a) (x+1)%dy-(y-2)%dx=0, 6) (x* - y?) dx + 2xydy = 0., B) y'+ 2xy = 2x.
2. Haiitu obmiee u yactHoe penieHue nudepeHnnansHoro YpaBHEHUS, YIOBIETBO-
PSIOLIETO TaHHBIM Ha4aJIbHbIM YCIIOBHUSIM.
y'+y' =2y =cosx —3sinx, y(0)=1,y"(0) = 2.
Bonpocel k 3k3ameny 2 (2 cemecTp)
. JIBOMTHOM MHTETpAJI, FEOMETPUUECKUIN CMBICII, OCHOBHBIE CBOMCTBA.
. Berancnenme 1BOMHOTO HHTErpaia B JEKapTOBBIX KOOpIUHATAX.
. Berancnenmne 1BOHOTO MHTETpaia B MOJISIPHBIX KOOPIWHATAX.
. [Ipunoxenne NIBOMHOrO MHTETpaIa.
. Iudbdepennmansupie ypaBHEeHUs 1epBOro nopsika. OOmme moHsITHs.
. YpaBHEHHUS C pa3AeICHHBIMU U Pa3IEISIONIMMUCS TEPEMEHHBIMU.
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. OgHopoausie quddepeHnraIbHble ypaBHEHUS TIEPBOro MOPSIKA.

8. Jluneiinbie nuddepeHmanbHbie YpaBHEHUS MEPBOToO Mmopsiaka. Pemenne MeTomom
bepnymm.

9. Vpasuenue bepnynu.

10. Juddepennmanbable ypaBHEHUS BBICIIMX MOPSAJIKOB, JOMYCKAIOIINE TMOHUXKEHUE
MOPSIZIKA.



11. JIunevinbie ogHOpoaHbIE MU depeHlnanbHble YpaBHEHHUS BTOPOTO MOpPsAKa C Mo-
CTOSTHHBIMHU KO3 (HUIIEHTaAMHU.
12. JIunelinbie HeoHOPOHBIE TU(depeHIInalbHbIe YPAaBHEHUS BTOPOTO TOPSIKA C
NOCTOSSHHBIMU Kod(dpuimentamu. CTpyKTypa pelieHus.
13. UnterpupoBanue JIHIAY BTOpOro mopsiaka ¢ mocTOSSHHBIMU Kod(hduiineHTamMu u
MPaBOM YaCThIO CTICIIMAIIBHOTO BHIA.
HIkajabl oneHKH 00pa30BaTEJIbHBIX 10CTHKECHUI

MaxkcumanbHbIH
Bun onenou- Oaiut-

7L on Kpurepuu bannsl .
HOTO CPEJICTBA MUHUMAIbHBIH

Oan

Kon

KP1 KonrponbHas Brimonneno 60% u Gonee 1 Gamn 3a 5-3
KP4 pabora 1 13amanue

KP2,3,5,6 | KoHTponbHbIC Brmonneno 60% u 0omee 2 Oanna 3a 10-6

paboThl 1 3amanue
2,3,5,6

131, Homainee Beimonaeno 60% u 6omnee 2 Oana 3a 10-6
J132 3aganuel, 1 3aganue

JlomalHee
3a1aHne?2

Kunl, KomnmokBuym 1 | rmy6okoe W TpOYHOE YCBOEHHE IMPO- 14-15 15-9
Kn2 KonnokBuym 2 | rpamMmMHOro Marepuaina, IOJHbIE, IO-
clleZloBaTeNbHbIe, TPAMOTHBIE M JIOTHU-
YEeCKU M3JIaraéMble OTBETHI, CBOOOJHO
CIPABIISIONIUECS € TIOCTaBICHHBIMU 3a-
JlauaMu, 3HaHUsl MaTepuasa.

3HAaHWE€ NPOrpaMMHOr0  Marepuana, 11-13
IpaMOTHOE U3JIOKEeHHe, 0e3 cylle-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, TIPaBUIIBHOE MPUMEHEHHUE TEO-
PETUYECKNX 3HAHUM.

YCBOEHHE OCHOBHOTO MaTepuaina, Npu 9-10
OTBETE JIOMYCKAIOTCSI HETOYHOCTH, MPH
OTBETE€ HEAOCTaTOYHO IPABHJIBHBIC
(GbopMyJIMPOBKH, HapyLIEHUE MOCIeN0-
BaTEJIbHOCTU B H3JIOKEHUU MPOTPaMM-
HOT'0 MaTepuala

-HC3HAHUC NIPOTPAMMHOI'0 MaT¢pHrajia, 0

21 Dk3ameH | rIIyOOKOe W TMPOYHOE YCBOCHHUE TIPO- 45-50 50-30
92 OKk3ameH 2 rPaMMHOI0 MaTepuaia, IOJIHBIE, II0-
clieZioBaTeNIbHBIC, TPAMOTHBIE ¥ JIOTH-
YEeCKM H3JIaraeMble OTBETHI, CBOOOIHO
CIPAaBJISIOLIUECS C MOCTaBICHHBIMU 3a-
JlayaMH, 3HaHUS MaTepuana.

3HaHWE NPOrpPaMMHOr0  Marepuana, 35-44
rpaMOTHOE H3JIOKEeHue, 0e3 cyle-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOTIPOC, MIPAaBUJIIBHOE TIPUMEHEHHUE TEO-
PETUYECKUX 3HAHUM.

YCBOCHHE OCHOBHOT'O MaTepualia, Mph 30-34
OTBETE JIONYCKAIOTCS HETOYHOCTH, -




IpU OTBETE HEAOCTATOYHO NPABHUIIbHbIC
(GOpMyYIMPOBKH, HapyIIEHUE IOCIEeI0-
BaTEIbHOCTH B HM3JIOKCHUU MPOTPAMM-
HOT'0 MaTepHaia.

HE3HaHUE MPOrpaMMHOTO Marepuaa, 0
IIPU OTBETE BO3HUKAIOT OITHOKH.

HtoroBasi orieHka mpeacTaBiseT co0oil cymMmy OallioB, 3apaOOTaHHBIX CTYACHTOM MpHU
BBITIOJTHEHWH 33JJaHUI B paMKax TEKYIIEro U MPOMEKYTOUHOTO KOHTPOJISI M BBICTABIISIETCS B CO-
otBeTcTBUM ¢ [lo0okeHneM 0 KpeIUTHO-MOTYIbHOM CUCTEME IO CIIEAYIOIIEH IIKae:

Cymma 6amioB Onenka 1o 4-x OanbHOM HIKae Onenka (ECTS)
90-100 5 (OTIMYHO) A
85-89 4 (xoporo) B
75-84 C
70-74 D
65-69 3 (yIOBJIETBOPHUTEIHHO)
60-64 E
0-59 2 (HeyIOBJICTBOPHUTEIIHLHO) F

YyeOHO-MeTOoAN4YecKoe U MHPOPMALIHOHHOE o0ecriedeHre yueOHOM THCIUIIMHBI
OcHoOBHas nuTEparypa

1. bexnemuies J[.B. Kypc aHanmuTuyeckoil reOMETpur U JUHEHHOUN anreOpbl: Y4eo-
HuK.—18-em3 ., uctp.—CI16.:U3naTtenscTBO« Ians»,2021.—448c. Pexnm JOCTyTIA:
https://e.lanbook.com/book/152643

2. Kpsixsun B.JI. JIuneitnas anreOpa B 3a/ladax U ynpakKHEHUAX: Y4eOHOe mocodue.-
3-eus . ucnp.-CI16.:M3marenscTBo«/Ianb»,2021.—592¢. https://e.lanbook.com/book/168907

3. Knerenuk JI.B. COopHHK 3a71a4 110 aHATMTHYECKON TeoMeTpun: YueOHoe mocodue.
17-e u3n., crep. / Iloxn pen. H.B. Edpumona. — CII0.: U3narensctBO «Jlanpy», 2021. — 224 c.
Pexum noctyna https://e.lanbook.com/book/174993:

4. bepman I'.H. COopHUK 3a/1a4 MO KypCy MaTEMaTHYECKOIo aHaiu3a: Y 4eOHoe oco-
oue. — CII6.: WzparensctBO «Jlamb», 2020. — 492 «c¢. Pexum pgocryna:
https://e.lanbook.com/book/126705

JlononHurensHas ureparypa

5. Jlusmmmn, K.W. Kypc nuneiHoN anreOpsl U aHAIMTUYECKOW T€OMETPUH: yueOHUK /
KM. Jlupmmn. - Caskr-lIletepOypr: Jlawp, 2021. - 508 c. Pexum nocryma:
https://e.lanbook.com/book/163398

6. [Tucemennsiid, JI. T. KoHCHEKT JeKIMiA MO BHICIICH MaTeMaTHKE: MOJHBIN Kypc /
. T. Ilucemennsii. - 14 u3n. — M.: Aitpuc-tipecc, 2017. - 608 c.

IIporpammuoe obecnieuenue u UHTEepHET-pecypchl

[Tporuecc peanuszaiuu 06pa3oBaTeIbHON IPOrpaMMBbl B COOTBETCTBUHU C TPEOOBAHUSIMU
®I'OC BO obecnieueH HEOOXOAUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO MTPOTPaMMHOTO obecte-
yenust « Wordy», «Power Paint» Bepcun Office 2010.

MarepuajbHO-TEXHHYECKOE o0ecneyeHue y4eOHOM QM CUUIITIMHbI

JIeKIMOHHbIE  3aHATHS  MPOBOJSATCS B CICIHATU3UPOBAHHBIX  AyIUTOPUSX,
OCHAIIICHHBIX MYJbTUMEAUMHBIM 000pyAoBaHueM. /st mpoBeaeHNs MPaKTHUYECKUX 3aHITHIA
Y BBITOJIHEHUS CaMOCTOSITENIBHON pabOThl UCIIOJIb3YIOTCS yueOHbIE KOMITBIOTEPHBIE KIacChl


https://e.lanbook.com/book/152643
https://e.lanbook.com/book/168907
https://e.lanbook.com/book/174993
https://e.lanbook.com/book/126705
https://e.lanbook.com/book/163398
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C BbIXOJOM B VHTEpHET M JUIEH3HOHHBIM MpOrpaMMHBIM oOecrieyeHueM. Mcnonb3yercs
MYJIbTUMEIUNHBIA KYPC JICKLIUH.
MeToauyeckue peKOMEHIalMU IS CTYAEHTOB

1. Yka3zanus nj1s npoCiIyIIMBaHUs JEKIHMA

[lepen HauamoMm 3aHSATUNA BHUMATEIHHO O3HAKOMHUTHLCA C YUYEOHBIM IJIAHOM MPOBEE-
HUS JIEKIIUN U CIMCKOM PEKOMEHIOBAHHOM JIMTEPATYPHI.

[lepen mocemieHneM OYEPETHOW JIEKIIMA OCBEXKHUTH B MAMSTH OCHOBHBIE KOHIICTIIIAN
POWIEHHOTO paHee MaTepuana. [loAroToBUTh npu HEOOXOUMOCTH BOIIPOCHI MIpernoiaBare-
mo. He Hago onacaTkCsi, 4TO BOIIPOCH MOTYT OBITh IPOCTHIMHU.

Ha nexuuy oCHOBHOE BHHUMAaHUE CIIEyeT YACIITh HE POopMysiaM U MaTeMaTH4YeCKUM
BBIKJIAJ(KaM, & COAEPKAHUIO U3yYaeMbIX BOIIPOCOB, OIPEACICHUSIM U IOCTAHOBKAM 3a/1a4.

B mporiecce n3ydeHus JIEKIIMOHHOTO Kypca HEOOXOAMMO MO0 BO3MOXHOCTH YacTO BO3-
BpaIllaThCsl K OCHOBHBIM TMOHATUSAM U METOJaM PEIICHUs 3a/1au (3/1eChb BO3MOXKEH BBIOOPOY-
HBIIl KOHTPOJIb 3HAHUH CTYJIEHTOB).

JKenaTenbHO MCIOIB30BaTh KOHCHEKTHI JEKIUKA, B KOTOPBIX HCIOJB3YETCS MPUHATAsS
MpernojiaBaresieM cucteMa 0003HauYeHUH.

st 6onee moApOOHOTO M3yUEHHsI Kypca clielyeT padoTaTh ¢ PEKOMEHIOBAaHHBIMHU
JIUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBIISIIOIIMMUCS UCTOYHUKAMMU.

2. Yka3zaHus I y4acTUsl Ha MPAKTUYECKUX 3aHATUSIX

[lepen mocemieHHEM MPAKTUYECKOTO 3aHATUA YACHUTH TEMY 3aHSATHS U CaMOCTOSI-
TEJIbHO U3YYUTh CBSI3AHHBIE C HEW MOHATHS U METO/Ibl PELICHUS 3a]1a4.

[lepen pelieHreM 3aa4 aKTUBHO y4acCTBOBAaTh B OOCYXJICHUU C MPENOJIaBaTeIeM OC-
HOBHBIX [OHSATHUM, CBA3aHHBIX C TEMOU IMPAKTUYECKOTO 3aHATHUSL.

B npouecce pemeHns 3amaq BECTU JUCKYCCHUIO C IIPEINOJAABATEIEM O ITPABUIBHOCTU
IIPUMEHEHUSI METOJIOB UX PELICHUS.

[Io BO3MOXXHOCTHM CAMOCTOSITEJIBHO HOBOAUTH PEIICHUWE NpeAjiaraéMbIX 3agad g0
OKOHYATEJBHOIO UTOTA.

B koHI11e 3aHsTHS IpU HEOOXOIMMOCTH BBISICHUTH Y TIPETIOaBaTesl HESICHBIC BOTPOCHI.

OcCHOBHBIE Pe3yJIbTaThl BBHITIOIHEHUS PA00OTHl HEOOXOAUMO pacreyaTarh.

3.YkazaHus JJ1s BBITIOJIHEHUSI CAMOCTOSITEIbHON PabOThI

[TomyuuTs y npenogaBatelist 3aJaHUE U CIIMCOK PEKOMEHJIOBAHHOM JIUTEpaTypsl. U3y-
YEHHE TEOPETHUYECKUX BOIPOCOB CIIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSITEIILHO, HO
MIpH 3aTPYTHEHUAX 00paIIaThCs K MPenoaBaTelio.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Ipy BBIMOJHEHUH (PPOHTAJIBHBIX 3aJaHUN MO YCMOTPEHHIO MpernojaBaTess padoTa
MOXET OBITh OIleHEeHa 0€3 MUChbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJILHBIE BOTIPO-
CBI, TIPU YCJIOBUY aKTUBHOU CAMOCTOSITEIIbHON PabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAAUMH Il IpenoaaBareien

1. Vkazanus 115 IpoBeACHUS JICKIIUI



Ha mepBoii BBOAHOM JIEKIIMM C/eiaTh OOIIMH 0030p COoAep)KaHUsl Kypca U OTMETHUTh
HOBBIE METO/Ibl U MOJAXOAbI K PELICHUIO 3a7a4, PACCMAaTPUBAEMBIX B Kypce, JOBECTH JI0 CTY-
JIEHTOB TpeOoBaHUs Kadeaphl, OTBETUTh HAa BOMPOCHI.

[Ipy MOArOTOBKE K JICKIIMOHHBIM 3aHATHSAM HEOOXOJIWMO MPOyMaTh IUIaH €ro MpoBe-
JCHHS, COAEPKAHUE BCTYNUTEIbHOM, OCHOBHOW U 3aKJIFOYMTEIIBHON YaCTH JIEKIUU, O3HAKO-
MUTBCSI C HOBUHKAMH Y4E€OHOW M METOJMYECKOU JINTEPaTyphl, MyOIHKAIUSIMHA TIEPUOIUIC-
CKOM IeYaTu MO TE€ME JIEKIMOHHOTrO 3aHATUsA. [lepen m3noxkeHueM TEeKylero JISKIHOHHOTO
Mareprajia HallOMHUTh 00 OCHOBHBIX MTOTax, JOCTHUTHYTHIX Ha MpeIbIAymux Jekmusax. C
ATOM 1IENBI0 3a/1aTh HECKOJIBKO BOIIPOCOB ayJAUTOPHH W OCYIICCTBUTH BBHIOOPOYHBIM KOH-
TPOJIb 3HAHUS CTYJCHTOB.

B xozie neKIMOHHOTO 3aHATHS TperojaBarellb JO0JDKEH Ha3BaTh TeMy, YUCOHBIE BO-
MPOCHI, 03HAKOMUTH CTYJIEHTOB C NIEPEYHEM OCHOBHOM W JIONOJHUTEIBHOW JIUTEPATYPHI IO
TeMe 3aHsATUsl. PackpeiBas cojiepkaHre y4eOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY-
JIEHTOB Ha OCHOBHBIX KAaTETOPUSX, SBJICHUSX U MPOIlieccax, 0OCOOEHHOCTAX MX MPOTEKaHUS.
PackpbIBaTh CYIIHOCTh M COAEPMKAHHUE PA3JIUYHBIX TOYEK 3PCHHUS M HAYYHBIX IMOAXOJO0B K
0OBSICHEHUIO TEX WJIM UHBIX SBJICHUIN U IIPOIIECCOB.

CrnemyeT apryMEHTHPOBAaHO 0OOCHOBATh COOCTBEHHYIO IMO3HUIMIO IO CIIOPHBIM TEOpe-
THYEeCKUM BompocaM. [IpuBoauTh mpuMepbl. 3ajlaBaTh MO XOJY H3JI0KEHHUS JIEKIIMOHHOTO
Marepualia pUTOpUUECKUE BOIIPOCHl U CAMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aK-
THUBU3ALNU MBICIIUTEILHOU AEATEIIBHOCTU CTYJAEHTOB, ITOBBIICHUIO UX BHUMAHUS U UHTEPE-
ca K maTepuaiy JEeKIuu, ee cojaepkanuto. [IpenogaBarens AOMKEH PYKOBOAUTH pabOTOM
CTYJICHTOB TIO KOHCIIEKTUPOBAHHUIO JICKIIMOHHOTO MaTepuaya, MOJYEpKUBATh HEOOXOU-
MOCTb OTPaXCHHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUM M3yd4aeMOU TeMbI, 0CO00 BBIJCTISA,
KaTeropuajbHBIN armapar. B 3akIiounTebHOM 4acTH JISKIIUH HEe0O0XO0auMo chopMymupo-
BaTh OOIIME BBIBOJIBI IO TEME, PACKPBIBAIOIIKE COACPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jekiuu. OOBSIBUTH IJIAaH OYEPETHOTO MPAKTUYECKOTO 3aHATHUSI, 1aTh KPaTKUE PEKOMEH/1a-
MU 110 MOATOTOBKE CTYJAECHTOB K 3aHATHIO. ONpPEeInTh MECTO U BPEMSI KOHCYJIbTAIIUU CTY-
JIEHTaM, MOYKEJIABIIUM BBICTYIIUTh Ha 3aHSATUU C JIOKJIaJaMu U pedepaTamu.

Ha mocnegneit nexuuu yaenauTh BpeMs Jjisi 0030pa HanOoJjee Ba)KHBIX IMOJOXKCHUH,
PACCMOTPEHHBIX B KypCE.

2. Yka3zaHus JJid MPOBEACHUS TPAKTUUECKUX 3aHATUI

YeTko 0003HAYUTH TEMY ITPAKTUICCKOTO 3aHSTHS.

OOCyIMTh OCHOBHBIC TTOHSTHS, CBS3aHHBIC C TEMOM IIPAKTUYECCKOTO 3aHATHS.

B nporuiecce pemienns 3a1ad BECTU JUCKYCCHUIO CO CTYJCHTAMH O MPABUIBHOCTH MPU-
MEHEHHS TEOPETUUECKUX 3HAHUM.

OtmeuaTh CTYJICHTOB, HAMOOJIee aKTUBHO YYaCTBYIOIIUX B PEIICHUU 3a/1a4 U JUCKYCCHSIX.

B koHIIE 3aHATHS 331aTh ayAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHus 1o KOHTPOJIO CAMOCTOSITEIbHON pabOThI CTYICHTOB

[To ycMoTpenuto mpernoaBatens 3aJjaHue Ha CaMOCTOSTEIbHYIO pa00Ty MOXKET OBIThH
WHIUBUTyAJIbHBIM WM (PPOHTATHHBIM.



[Ipu ucnosab30BaHUM UHAMBUAYAIBHBIX 3a1aHUI TPEOOBATh OT CTYJEHTA MUChMEHHBIN
OTYET O MPOJIeNIAHHOM padoTe.

[Ipu npuMeHeHun GPOHTAIBHBIX 3aJaHUN BECTH KOJUIEKTUBHBIE OOCYXKJIEHUS CO CTY-
JIEHTaMHU OCHOBHBIX TE€OPETHUECKUX MOTO0KEHHUH.

C 1menbio KOHTPOJISI Ka4yeCTBAa BBIIOJIHEHHUSI CAMOCTOSTENIbHOM paboThl TpeOOBaTh MH-
JTUBUYAJIbHBIE OTYETHI (IOMyCTUMO BMECTO MHCHBMEHHOTO OTYETa MPUMEHSATHh WHIWBUIY-
aJIbHbIE KOHTPOJIbHBIE BOPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOW 00pa3oBaTesIbHON MPOrpaMMbl

PaGouyto mporpammy coctaBmi CT. penogaBarens T.MD. ApnommHa

Penensent nouent JI.B. bapanoBckas

[Iporpamma onob6pena Ha 3aceqanun Y MKH 18.03.01 «XuMuueckasi TEXHOJIOTHUSD OT
15.11.2021 ropa, mpotokom Ne 2.

[Ipencenarens yaeObHO-MeTOIMUecKOM Komuccnu Yepnoa H.M.



