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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:

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

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.

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-

paboTke ¥ ONTHUMH3AIMH TEXHOJO-
THYSCKUX CHCTEM, CBS3aHHOM C
pEIIEHUEM pealbHBIX IMPOU3BOJI-
CTBEHHBIX 3aJla4; MPOXOXKICHUS
yepe3 pasHooOpa3Hble UTPOBBIE,
TBOpUecKue, (¢ecTuBaibHbe (Op-
MBI, TpeOylolue aHaanu3a CI0KHO-
ro o0beKTa, MMOCTAHOBKHU OTHOCH-
TEIbHO HEro MmpeoOpa3oBaTeIbHBIX
3aa4 I WX ONTHUMAJIBHOTO pe-
[ICHUS.

HamnpagJe- Co3nanue ycji0BHi, .
- P — ro NOTEHUHMAJIA Y4eOHOM JMCUH- | IVIAHOBYIO BHEY4eOHYI0
IUIMHBI NAeATeJIbHOCTh
[Ipodeccu- | -bopmupoBanne Kyib- | Mcnons3oBanue BocnurarenbHoro | 1.Opranuszanus Hay4HO-
OHANILHOE M | TYpbl HCCIIEIOBAaTENb- | HOTEHIHANA JUCHUIUIMH Npodec- | MpaKTUYeCKuX  KoHpe-
TPYyAOBOE CKOl M MH)XEHEPHON | CHOHAJILHOTO MOJIYJs JUisl (JOpMHU- | pEHUUNH U BCTpPEY C Be-
BocnuTanue | aestenbHoctH (B16) pPOBaHUSI MHXEHEPHOIO MBIIUICHMS | JYIIUMU CHEUAINCTaMHU
U WHXXEHEPHOH KYNbTYphl 3a CYET | NpeANpUaTUil Topoia u
IIPAKTUYECKUX CTYIEHUYECKUX HC- | BETEpaHaMU aTOMHOM
CJIEIOBaHUI COBPEMEHHBIX MPOM3- | OTPACIIH.
BOJACTBEHHBIX CHCTEM; IpPOEKTHOH | 2. OpraHusaunus U Ipo-
JESTEIbHOCTH CTYJEHTOB IO pa3- | BEJEHHE  IMPEAMETHBIX

ONIUMITMA]] U y4acTHE B
KOHKypcax mnpodeccuo-
HAJTBHOT'O MacTEpCTBA.
3.Yyactue B €XKEroJHBIX
aKIUAX  CTYJEHYECKHUX
CTPOUTEIILHBIX OTPSIOB

CTpyKTypa U coaep:KaHue Y4eOHOM AU CUUIIMHBI
JucrunHa mipenonaercs cTyneHtam B 1,2-om cemectpax. OOmasi Tpya0eMKOCTh
JHUCHMIUIMHBI COCTABIISICT 8 3aUETHHIX €OUHUII, 288 aK. 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. 23 1 - 2 20 KP1 30
2 | BektopHas anreopa. 23 1 - 2 20
3 | AHanuTHYecKas TeOMETPHS. 23 2 1 20
4 | KoMIuiekCHbI€ YHCIIa. 23 2 - 1 20
2 5 | Beenenune B Mmaremarnueckuii| 24 2 - 2 20 KP1 20
aHaIn3.
6 | duddepennmanbHoe ucumc- 28 2 - 2 24
nenne QyHKIMUOIHON Tiepe-
MEHHOI.
144 10 10 | 124
Bu npoMe:KyTOUHOI aTTecTallnu IK3aMeEH 50
2 ceMeCcTp
3 7 | OyHKIHH MHOTUX 37 4 - 2 31 KP2 30
MIePEMEHHBIX
8 | HeompeneneHusie u 37 2 - 4 31
orpezeNieHHbIe HHTETpa-
JIBI
4 9 | KparHble uHTErpaIbl. 35 2 2 31 KP2 20
10 | O6wikHOBeHHBIE MU PepeH- 35 2 - 2 31
[UaTbHbIC YPABHEHUS U UX
CUCTEMBI
144 10 10 | 124
Buja npoMexxyTOYHOM aTTeCTANMHU IK3aMeH 50
Conepmaﬂne JJEKIIMOHHOI'0 Kypca
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 pemenust 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 KoopauHaTHOU hopme. CkalsspHOE TPOU3BEIE-
HHE 2-X BEKTOPOB, €r0 CBOMCTBA U BBIPA)KEHHUE B KOOPJAUHAT- HOU
¢dbopme. BekTopHOE 1 CMEITTaHHOE TIPOU3BEICHUSI.




Tema 3. AnanmuTn4yeckasi reomerpusi. KoopimHatsl Ha MIOCKO-
CTH U B IIPOCTPAHCTBE: I€KAPTOBBI, MOJSPHBIE, IUIUHAPUIECKHE.
YpaBHeHHE MPSMOH: ¢ yrI0oBBIM KO3 hHUIIMEHTOM, O0I1Iee, B OT-
pe3kax. YpaBHEHHE Iy4YKa NIPSMBIX, YPaBHEHHE MIPSIMOM, IIPOXO-
JUIel yepes 1B JTaHHbIE TOUKHU. YTOJI MEKIY IBYMsI PSIMBbIMH,
YCIJIOBUS IApaJUIEIbHOCTU U MEPIEHAUKYISIpHOCTH. [1m0CcKOCTB:!
o01iee ypaBHEeHUE, IOHATHE HOPMAIBHOTO BeKTOpa. YacTHbIe
Cllyday pacroyokKEeHHsI INIOCKOCTU B KOOPAMHATHOM IPOCTpPaH-
CTBE. YTOJ MEX/Y IUIOCKOCTSIMH, YCIOBHS NapAJIECIbHOCTH U
NIEPIEHIUKYISIPHOCTH ABYX IIOCKOCTeN. [Ipsimas B mpocTpaH-
CTBE: ITOHSATHE HAIIPABJISAIOLIEIO BEKTOPA, KAHOHUYECKOE ypaBHeE-
HUE MPSIMOH, o011ee ypaBHEHHE, TApaMETPHUECKOE YPaBHEHHUE.
B3anMHoe pacnonoxeHue 1ByX NpsIMbIX B IPOCTPAHCTBE. YTOI
MeXy npsAMbIMH. B3aumHoe pacronoxenue npsMon 1 miocko-
CTH. YTOJI MEXIYIPSIMOM U INIOCKOCTBIO. Y CJIOBUS MTapajlIeIbHO-
CTH U MIEPHECHIUKYISIPHOCTH TPSMOM U 1iockocTu. Kpusbie 2 mo-
psaKa.

1-3,5,6

Tema 4. KoMmjiekcHbIe YHncIa.

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

Tema 5. BBeienue B MaTeMaTHYeCKU aHAJIN3.

Omnpenenenus npenena Gynkuun. OJHOCTOPOHHHE MTPEIEbL.
BeckoneuHo 6onpine n 6eCKOHEYHO Malble ()yHKIIMUA. DKBHUBA-
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 Gpyaknuid. Tabnumma mpo-
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 HHTE-
rpupoBanue. OnpeaeneHHblii MHTErpall Kak Ipeied 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. BhIUMCIEeHE TBOMTHOTO
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 mnepe-
MEHHBIMHU.

4,6




IlepeyeHb NPAKTUHYCCKUX 3AHATHH

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

Bcero
JacoB

YuedHO-
MeTOANYecKoe
ob0ecneueHmne

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

2

1-3,5,6

BekTopHas anaredopa. CkansipHoe NpOU3BEICHUE BEKTOPOB, yroi
MEXy BEKTOpaMu. BekTopHoe npous3BeieHHE BEKTOPOB, ILIO-
manp napawienorpamma. CMellaHHOE TMPOU3BEJCHHE BEKTO-
pOB, 00bEM NapajuIeIenuIea.

1-3,5,6

AHaJIMTHYeCKasi TeOMeTpHUsl. YpPaBHEHUs NPSIMOM Ha IIJIOCKO-
CTM M B IPOCTpaHCTBE. BbluMcieHHE yria MeXIy MpPSMBIMHU.
VYpaBHEHHUSI NIOCKOCTH, BBIYUCICHUE YIJIA MEXKIY INIOCKOCTSIMH.
PaccrossHMe OT TOYKM 1O NPAMOW U IUIOCKOCTH. YPaBHEHHUs
KPUBBIX BTOPOIO 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 PA3JIMYHOrO BUJA.

4,6

JudpdepenunanbHoe HCHUCTeHHE (PYHKIIUHM OJHOM IEepeMeH-
HOM.

Boruncnenue npou3BOAHBIX OT CyMMBbI, IPOU3BEAEHUS, YACTHO-
ro. luddepennuponanue cnoxxHoit pyHkuuu. IIpousBoHsie
BBICIIMX NOPAIKOB, MX BbluMcieHue. lIpaBuno Jlonurans. Hc-
ciieioBaHue (QyHKIMU € TOMOLIbIO Tpou3BoAHOM. [TocTpoenue

rpaduka QyHKIHH.

4,6

2 cemecTp
DYHKIUN HECKOJIbKHUX NepPeMeHHbIX.
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 HEONPEJECIEHHOTO UHTErpaja. 3aMe-
Ha nepeMeHHbIX. HTerpupoBanue no vactsaM. MHTerpupoBanue
palnMoHaNBHBIX IpoOel, TPUrOHOMETpHUUeCKUX PyHKIUH. Borunc-
JIeHWe ollpeseseHHoro uHrerpana. [IpunoxeHue onpeaeneHHoro
MHTErpaa.

4,6

KpartHble unTerpagasl. Beluuciaenne 1BOMHOr0 HHTETpaa.

4,6

OObIkHOBeHHBbIEC AU(pPepeHInATIbHbIE YPABHEHUS U HX 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 YPAaBHEHUM.

46

3agaHus 119 CAMOCTOATEILHON PadoThI CTY/ICHTOB

Bonpocsl 11 caMOCTOATEILHOTO H3yUeHus (3a1aHus)

| Bcero

| Y4eOHo- MeToaH-




yacoB yeckoe odecmeve-

HHe
1 cemecTp 20 1-3,5,6
Beruncienue onpenenureneld BeICIIUX NOpAAKoB. Panr marpu-
(161, Perniennie cuctem TUHEIHBIX OJJHOPOJIHBIX YpaBHEHUH.
[TpunoxeHns BEKTOPHOTO, CMEIIAHHOTO IIPOU3BEICHUI. 20 1-3,5,6
[IpeoOpa3oBanue cucrembl kKoopauHat. [loBepxHocTH 2-T0 20 1-3,5,6
opsiIKa.
KomrmiekcHbie yncina u JeHCTBUS HAJl HUMU. 20 6
OcHOBHBIE XapakTepuCTUKU (QyHKIMH. OCHOBHBIC 20 4,6
pIIeMEHTapHbIE (QYHKIIHH.
[Ipumenenue nuddepenmnrana K TpruOINKEHHBIM BEIUACICHUSIM. 24 4,6

[TpunoxeHus Npou3BOAHBIX. YHCIEHHBIE METOABI PEUICHHUS
HEJIMHEHHBIX YPAaBHEHUN.

2 cemecTp 31 4.6
JluddepeHnrpoBanre CI0KHOW U HESIBHOM (YHKIHMH. DKCTpe-
MyM (YHKIIUH 2-X TIEpEMEHHBIX, €ro BbluuciieHue. Haubonpmee
M HauMeHbIlIee 3HaueHUs (YHKIUU B 3aMKHYTOM 00JIacTH.

Y CJIOBHBIN OKCTPEMYM.

M HTErprpOBaHKe HEKOTOPBIX UPPALMOHAIBHBIX BhIpakeHui [Ipu- 31 4,6
II0KEHHE OlpeieIeHHOro nHTerpaisa. HecoOcTBeHHbIE HHTErpabl.

TpoiiHOoi MHTErpall: ONpeIeIeHUe, CBOWCTBA, BEIYMCIICHUE. 31 4,6
MeTton Jlarpamxka pemienus audepeHInanbHbIX ypaBHEHHI. 31 4,6

Pemenue cucrem nudepeHInaIbHBIX YpaBHEHUI.
Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu peanuzammu ydeOHOTO MarepHalia Kypca MCHOJB3YIOTCS pa3indHble 00pazoBa-
TEJIbHbIC TEXHOJIOTHH, CIIOCOOCTBYIOIIUE CO3/IaHUI0 aTMOC(hepbl CBOOOJHON M TBOPUYECKOM

JUCKYCCUM KaK MEXKJy MPENOJaBaTEIeEM U CTYJEHTAMH, TaK U B CTyZeHYecKou rpyme. Le-
JBIO TPU 3TOM SIBJISIETCSA BBIPAOOTKA Yy CTYJACHTOB HABBIKOB U KOMIIETEHIIUM, MTO3BOJISIOITUX
CaMOCTOSITENIbHO BECTU UCCIIEIOBATENIbCKYIO U HAYYHO-TIEJarOTMYECKyI0 padoTy.

AyIUTOpHBIE 3aHATUS MPOBOAATCS B BUAE JIEKIMI ¢ ucnoib3oBanueM [1K u kommbio-
TEPHOTrO MPOEKTOPA, MPAKTUUECKUX 3aHATHM, ¢ ucnonab3oBanueM [IK npu nposenenuun pac-
yeToB. CamocTodATeNbHas padoTa CTyI€HTOB MPOBOJUTCA MO PYKOBOACTBOM IpEroaaBaTe-
JeH, ¢ OKa3aHUEeM KOHCYJIbTAllMi U MOMOIIM IPU MOJTOTOBKE K KOHTPOJIBHBIM paboTaM, Bbl-
TOJTHEHUU JOMAIIHUX 33 JaHUM.

DoH/1 OLICHOYHBIX CPEICTB

@DOHJT OLIEHOYHBIX CPEJACTB IO TUCIHUIIMHE 00ECTeUnBaET MPOBEPKY OCBOCHHMS IIa-
HUPYEMBIX PE3yJIbTaTOB 00yuYeHHUs (KOMIETCHIIMN 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 JOCTHKCHUSIKOMIIE- 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 anrebpa. Komnoxsuym 1
3.AHaJIUTHYECKAATEOMETPHUSI.
4. KoMmiekcHpleuuncna.
2 | Pazgen 2 3-YK-1, ¥-VK-1, B-YK-1 KonrponsHaspaboTta 2
Tema 5. Beeaenue B martematumdue- | 3-OI1K-2, V-OIIK-2, B-OIIK-2 | KonrponbHaspabora 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 | KorrponpHaspabora 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 AJIA BBIABJICHUSA 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 XOA€ YUEOHBIX (ayAUTOP-
HBIX) 3aHSATUH, IPOBOJMMBIX N0 pacnucanuio. DopmamMu TEKyIIEro KOHTPOJIS SBIISIOTCS BbI-
MOJIHEHUE KOHTPOJIbHBIX pa0dOT U TOMAIIHUX 3aJaHHH.

B kauecTBe OLIEHOYHOrO CpeICTBa aTTECTALlMU pa3/eria UCHOJIb3YIOTCS KOJJIOKBUYM,
UTOTOBast KOHTPOJIbHAS padoTa.

JInst MpOMEKyTOYHOM aTTeCTalMy MPETyCMOTPEHbl JK3aMEHAllMOHHBIE BONPOCHI U
MPaKTUYECKUE 3a1aHUS.

[To utoram oOy4eHUs BBICTABIISIETCS DK3AMEH.

1 cemectp
IIpumepHbIe BOPOCHI BXOAHOI0 KOHTPOJIS

1. Ilonatus Meauanbl, OUCCEKTPUCHI BBICOTHI TPEYTOJIbHHKA.

2. CBoiicTBa paBHOOEIPEHHOTO TPEYTOIHHUKA.

3. CooTHOIIEHHS MEXIy CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. Berurcnenue iomaan TpeyroibHUKa.

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

6. Oxpyx’HOCTb U Kpyr. Paanyc, xopaa, tuameTp, KacaTebHasi, CeKyIlasl.

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



8. Ilnomaap Kpyra u mIomaas 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=tgX.
15. @opMysibl COKpAILIEHHOTO YMHOKEHHUSI.
16. Pa3noxeHne KBaJIpaTHOTO TpexysieHa Ha JMHEWHbIE MHOXKUTEIH.
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 AoManHero 3aaanus 1 ([31)
[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) ypaBHeHUs TUIOCKOCTEH A1ALAz 1 AjAyAy;
7) yros Mex 1y TockocTsIMU A1A,Az u AjAzA,.
IIpuMepHBIH BAPHAHT KOHTPOJILHOM padoTsl 2 (KP2)
Brraucnuth npenensl, He MoJb3ysch paBuiioM Jlomuranis.

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

a) lim ———. 6) lim ——; B) lim ———
Xx— 3 X2 — 3x Xx—0 X Xx—0 3x
3 2 X
X +2X +3x+ 4 3
r) fim — . oW [
xoo AxT 4 3x° +2x +1 e x+5)

Bonpocs! kostokBuymal (Kol)
. Matpuiibl. OCHOBHBIE MOHSTUSA
. JlelicTBHs HaJX MaTpULIAMM.
. I[lonsTre onpenenuTens, BBIYUCICHUE.
. CoiicTBa onpenenuTeneil.

g B~ W DN

. 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. Hanpapmnstoniue KOCHHYCHI.

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

14.YcnoBue nepneHAuKYyJIIPHOCTH BEKTOpOB. OrmpesesneHne U yclioBUE KOJUITMHeap-
HOCTU BEKTOPOB.

15. BeipaxeHue CKaasipHOro MPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

16. BekropHoe mpousBeneHue. OCHOBHBIC TOHSTHS.

17. BeruucieHue miomaan napajiieaorpaMma, NoCTPOEHHOIO Ha BEKTOPax.

18. BripaxkeHue BEKTOPHOTO MPOU3BEACHHS YePE3 KOOPANHATHI BEKTOPOB.

19. Onpenenenne CMEIIAHHOTO POU3BEICHUS BEKTOPOB.

20.BripaxeHne cMEUIaHHOTO IPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB.

21. IlpunoxeHure CMEIIaHHOTO IPOU3BEICHUSI.

22. IlonsipHas cucrema koopauHaT. DopMyInbl CBSI3U MEXIY NPSIMOYTOJIBHBIMU U IO-
JSPHBIMH KOOPAUHATAMH TOYKH.

23. YpaBHEHHE NPSMOI € YTIOBBIM KOIPPHUITHEHTOM.

24.YpaBHeHUE MPAMOH, MPOXOIAIICH uepe3 IBe JaHHbIE TOUKH.

25. YpaBHEHHE NMPSMOI «B OTPE3Kax».

26. O01iee ypaBHEHUE MPSIMOM.

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

28. PaccrosiHue OT TaHHOM TOYKH 10 TAHHOM MPSIMOM.

29. OO1iee ypaBHEHHE TUIOCKOCTH.

30. YpaBHeHHUE TIIOCKOCTH, IPOXOSIICH Yepe3 TPH TOUKH.

31. YpaBHEHHE MIOCKOCTH «B OTPE3KAX).

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

33. PaccTosiHME OT TOYKH 10 TUIOCKOCTH.

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 MAPaNIETbHOCTH U MEPIEeHIN-
KYJISIPHOCTH.

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

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

40. JleiicTBUS HaJ KOMIUICKCHBIMU YHCIIAMH.



IIpumepHbIA BAPUAHT KOHTPOJIbHOK padoTsl 3 (KP3)
HaiiTu mpou3BoAHbIE IEPBOTO MOPSIKA:

3
)y - ——, 2)y-nx92%, 3) 2-2y?-1,4) ¥~

X +1 y=1t +1t

X+ 3,

4 x
e

5) Hatitu " nmns GyHKOHEH 3 =

6) Beruucnuts npegen lim

X —> 400

, ICTI0JIb3Ys ITpaBwiio Jlonurans.

> @D
w >

[IpoMexxyTouHast arrecTanus IO AWCUUIUIMHE B COOTBETCTBUM C YYEOHBIM IUIAHOM
HarpaBJICHUsS] TIPOBOAUTCS B (popMe dK3aMeHa. DK3aMeH MO JUCHIUIUIMHE TPEACTABISIET COOO0MH
WUTOTOBOE UCTIBITAHUE TI0 TIPO(ECCHOHATLHO-OPHEHTHPOBAHHBIM Tpo0IeMamM, YCTaHABIIMBAIOIICE
COOTBETCTBHUE IMOATOTOBIEHHOCTH CTYJIEHTOB TpeOOBaHUSIM OOpa30BaTEILHOIO CTaHIApTa. K-
3aMEH TPOBOIMTCS C LIENbIO MPOBEPKU YPOBHA M KauecTBa CPOPMUPOBAHHOCTHA KOMITETEHIMH B
paMKax COOTBETCTBYIOIIETO 3Tala U MO3BOJISIET BHISIBUTH U OIICHUTh TEOPETUUECKYIO U MPAKTH-
YECKYIO IMOITOTOBKY CTYJICHTA [T pelIeHus Mpo(hecCUOHATBHBIX 3a/1a4.

DK3aMeH MPOBOAUTCS B MUCHMEHHOW (POopMe MO HMHIUBUAYAIBHOMY SK3aMEHaIlMOH-
HOMY OUJIETY.

Kaxxaplii 5k3aMeHaIMOHHBIN OMJIET UMEET TUTIOBYIO CTPYKTYPY:

1. TeopeTuyeckuii BOIPOC MO U3y4YEHHOMY KYpCy.

2. [IpakTrueckoe 3aaHue.

IIprMep THIOBOIO0 3K3aMEeHANMOHHOI0 OMJIeTa M0 JUCHHUILIAHE

1. JJorapudmuueckoe nuddepeHnupoBaHue.

2. Teopema Ko (00 oTHOmIeHnn npupaiieHuit isyx ¢Gyukmuii). Teopema Jlarpamxa
(O KOHEYHBIX MPUPALIEHUSX ).

3. Berunciuth npenen GyHKIUAA lim i[
Xx—>0 X

n(2+x)-In 2]

4. Haiity mponsBoaHyto QyHKuuN ¥ = €™ *arctg2x;
Bomnpocs! k 3x3ameny 1 (1 cemectp)

1. Onpenenenue npeaena QyHKIUU.

2. OTHOCTOPOHHUE TPEIEIbl (PYHKITHH.

3. CBoiicTBa mpeIesoB.

4. beckoHeyHO Malible ¥ 0ECKOHEUHO O0bIMe (PYHKIIUN U UX CBOMCTBA.

5. DKBUBaJCHTHbIE OECKOHEUHO Mable (yHKUIHU. CBOWCTBO SKBHUBAJIEHTHBIX OECKO-
HEYHO MaJTbIX (DYHKIIUH.

6. [lepBblii U BTOpOI 3aMeyaTeIbHbIE MPEIEIIbI.

7. HemnpepbIBHOCTh (YHKIIMH B TOUKE U 00JIACTH.

8. Toukwu pa3pbiBa QPyHKIINH, UX KIacCUDUKAIHSL.

9. [Ipou3BoHas1, €€ TEOMETPUIECKUN M MEXAHUUECKHUI CMBICIT.

10.TIpousBoiHas CTIOKHON (DYHKITHH.

11.TIpousBoiHas 0OpaTHOM (HYHKIIUU.



Z=X

12.TTpou3sBoHast GyHKIIMH 3aJaHHOW HESIBHO.

13.TTpou3BoiHast GyHKIIMH 33JJaHHON MMapaMeTPUUECKHU.

14. JIorapudpmudeckoe quddepeHupoBaHue.

15. Iluddepennman GpyHKIUN.

16. [Ipunoxenne auddepeHnnana B mpuOIMKECHHBIX BBIYUCICHUSX.
17. IIpon3BOaHBIE BBICIIUX MOPSAIKOB.

18.IIpaBuio Jlonutans.

19.1Tpu3HaK MOHOTOHHOCTH (DYHKITHH.

20. Touku sxcTpemyMa. Heobxoaumoe yciioBre TOUKH SKCTPEMyMa.
21. JlocTtaTouHbIE YCIOBUS TOUYKH IKCTPEMYyMa.

22. Haubompliee 1 HauMEHbIIIee 3HAaYCHUS (DYHKITUH Ha OTPE3KeE.
23. BrIyKI0CTh U BOTHYTOCTH rpaduka GyHKIINH, TOUKH Iepernoa.
24.Heo6x0oauMoe 1 JOCTaTOYHOE YCIIOBUS TOYKH TTeperuoa.

25. AcumntoThl Tpaduka GpyHKINU.

26.0O0mas cxeMa ucclieloBaHus (PyHKIMU U TIOCTPOEHHUE rpaduKa.

2 cemecTp
IIpuMepHBI BAPHAHT KOHTPOJILHOM padoTsl 4 (KP4)

1. HaiiTi 4acTHbIE IPOU3BOAHEIE TIEPBOTO NOPAAKA QYHKIMH z = sin( 4 x °

2. Haiity niosablii juddeperiman QyHKIIN z =4y + x° y .

n

3. Haiitu  4WacTHyr0  TPOM3BOAHYIO  BTOPOrO  MOPSAIKA z

3—4x2y+5y2

. dz
4, Hatitu — QyHKUMH z = xy , TJIC y=—
dx X

5. UccnenoBaTh QYHKIUIO 2=6y -3y~ —2x° —8X— 6 Ha IKCTPEMYM.

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

xdx

1) ‘3—z<+%h

d: Z)J' 3.[(2x+8)cos 7xdx . ); 4)I

-x-12
Beruuciauth onpeﬂeneHHmﬁ VHTErpal:

I

5) {mdx

6) Beruucnuts miomanb GUrypsl, OorpaHU4€HHON JTUHUSMU:

y=2xH y=3—x2.

Bomnpocs! k kosL1okBUyMYy 2 (Ki2)

1. IlonsiTrie PyHKINN HECKOJIBKUX MEPEMEHHBIX.

2. llpenen ¢yHKIIUU 2-X IEPEMEHHBIX B TOYKE.

3. HenpepbIBHOCTh PYHKIIMU ABYX MEPEMEHHBIX.

4. YacTHbIe IPOU3BOJIHBIE MEPBOrO MOPsAKA QYHKIHUU 2-X EPEMEHHBIX.

5. YacTHble MPOU3BOIHBIE BBICIIUX MOPSIKOB.

®_13x-13
—dXx

+4y?)

byHKIIIU



6. [Honnwiii nuddepenmman.
7. DxcTpeMyM QYHKIIUHU IBYX MEPEMEHHBIX.
8. HeoOxoauMble 1 TOCTaTOYHBIE YCIOBHUS SKCTPEMyMa.
9. HaubonbIiee 1 HauMeHbIIIee 3HaUCHUE (YHKIIMU B 3aMKHYTOM 00J1acTH.
10. IuddepennupoBanne CI0KHBIX PYHKITUH MHOTUX TIEPEMEHHBIX.
11. IuddepenumpoBanre pyHKIUNA MHOTUX IEPEMEHHBIX, 3aJaHHBIX HESIBHO.
12.Heonpenenennsiit unterpai. [lorstue nepBoodpa3HoOi.
13.MeTto/1 3aMeHBI IEPEMEHHON B HEOTIPEICTICHHOM HHTETpaIe.
14.MeToa MHTETPUPOBAHUS TI0 YACTSIM.
15.OnpeneneHune NpoCcTEHIINX palMOHAIBHBIX TPOOEH.
16. UHTerprpoBaHre MPOCTEHIIINX PAIMOHATIBHBIX IPOOEH.
17.PaznoxeHne pallMOHAIbHOU IpoOU Ha MPOCTEUIIIHE.
18.Omnpenenenue onpeaeIeHHOr0 HHTETpaia, TeOMETPUIECKHII CMBICIL.
19. ®opmyna UHTETPUPOBAHUS TIO YACTSIM ISl ONIPEICTICHHOTO HHTETpaia
20.TIpunoxxeHus onpeneIeHHOro HHTErpaia.
IMpumepHbIii BapuaHT aoMamHero 3aganns 2 ([32)
1. I3MeHUTH MOPSA0K HHTETPUPOBAHUS B UHTETpAJIe:

2 4

I = jdxj f(x,y)dy

_2 XZ

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

3. Beraucuts miomans GUrypsl, OrpaHMYeHHON KPUBBIMUA y - = 2X, V = X.
IIpuMepHBIH BAPHAHT KOHTPOJILHOM padoTsl 6 (KP6)
1. Haiitu obuiee pemenue auddepeHunaibsHoro ypaBHeHHsI IEPBOTO MOPSIIKA.
a) (X+1)3dy-(y-2)2dX:0, 6) (x2 - yz) -dx + 2xydy =0., B) y' +2xy = 2x.
2. Haiitu obmiee u yactHoe perieHue mudepeHnnanbHoro YpaBHEHUS, YIOBIETBO-
PSIOLIETO TaHHBIM Ha4aJIbHbIM YCIIOBHUSIM.
yv'+y' =2y =cosx—3sinx, y(0)=1,y'(0) = 2.
Bonpocel k 3k3ameny 2 (2 cemecTp)
. IBOMHOM MHTETpas, FeOMETPUUECKUI CMBICI, OCHOBHBIE CBOMCTBA.
. Beluucnenue 1BOMHOTrO MHTErpaa B J€KapTOBBIX KOOPAUHATAX.
. Beruucnenue 1BOMHOTrO MHTErpaja B MOJSAPHBIX KOOPIUHATAX.
. [IpunoxxeHue 1BOMHOTO HHTErpaa.
. Iuddepennmansubie ypaBHEeHUs 11epBOro nopsaka. OOmme moHsITHS.
. YpaBHEHHUS C pa3AeICHHBIMU U Pa3IESIOIIMMUCS TEPEMEHHBIMHU.

~No ok oD B

. OgHopoaubie uddepeHnraIbHble ypaBHEHUS IEPBOro MOPSIKa.

8. Jlunelinbie auddepeHuanbHbie YpaBHEHUS MEPBOro nopsaka. Pemenue Metonom
bepnymm.

9. Vpasuenue bepnymu.



10. Iuddepenunanbupie ypaBHEHHS BBICHIMX MOPSAIKOB, JOMYCKAIOLINE MOHUKEHHE
HOpsIIKA.

11. JIuneitnble ogHOpoAHBIE AU depeHIraIbHbIe YpaBHEHUSI BTOPOTO MOPSAIKA C MO-
CTOSTHHBIMHU K03 (HUIIECHTaAMHU.

12. JIluneitaple HeogHOpOAHBIE nuddepeHaNbHble YpaBHEHUSI BTOPOTO MOPSAKA C
MOCTOSIHHBIMU KO3 dunimenTamu. CTpyKTypa petieHHs..

13. UnterpupoBanue JIHIAY BTOpOro mopsiika ¢ moCTOSSHHBIMU KO3 duiimeHTamMu u
MpaBOi YacThIO CHEIMATIBLHOTO BU/A.

IIkaJabl OeHKH 00pa30BaATEeJIbHBIX J10CTHKEHU I

MaxkcumanbHbIA
Kon Bun onenou- Kpurepun banner oa1- o
HOTO CpEe/CTBa MUHUMAaJTbHBIN
Oan
KP1 KontposnbHas Boimonneno 60% u 6omnee 1 6ann 3a 5-3
KP4 pabora 1 13ananue
KP2,3,5,6 | KoHTposibHbIE Brmonuaeno 60% u 6omee 2 Oamna 3a 10-6
paboThI 1 3amanue
2,3,5,6
131, JomamnHee Beimomaeno 60% u 6omee 2 baina 3a 10-6
J132 3amanuel, 1 3amanue
Jomariuee
3aganue?
Kunl, Komnokuym 1 | rirybokoe M MPOYHOE YCBOEHHE IPO- 14-15 15-9
Kin2 KomnokBuym 2 | rpaMMHOr0 MaTepuaia, IOJHbIE, IO-
clieioBaTeNbHbIC, TPAMOTHBIE M JIOTHU-
YeCKU H3JaraeMble OTBETHI, CBOOOJHO
CTIPABJIAIONIUECS C TIOCTABICHHBIMU 3a-
JlauaMu, 3HaHUs MaTepuaa.
3HAHWE NPOrpaMMHOr0 Marepuaia, 11-13
rpaMOTHOE U3JIOXKEeHHe, 0e3 cylle-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOINPOC, MPAaBUIbHOE MPUMEHEHHUE TEO-
PETUYECKHUX 3HAHUM.
YCBOEHHE OCHOBHOTO MaTepuaina, Npu 9-10
OTBETE JOMYCKAIOTCS HETOYHOCTH, TPH
OTBETE HEAOCTATOYHO MpPaBUIIbHbIE
(OopMyJIMPOBKH, HapylEHUE MOCIen0-
BaTEIbHOCTU B M3JI0KEHUU MPOTpaMM-
HOT'O MaTepHuasa
-He3HaHHUE MPOTPaAaMMHOT0 MaTepuara, 0
21 Dk3ameH | rIIyOOKOe W TMPOYHOE YCBOCHHUE TIPO- 45-50 50-30
92 OK3ameH 2 IPaMMHOI0 MaTepuaja, IOJIHBIE, II0-
clleZioBaTeNIbHbIC, TPAMOTHBIE ¥ JIOTHU-
YEeCKM H3JIaraeMble OTBETHI, CBOOOIHO
CTIPABJISFOIIIMECS C TIOCTABIICHHBIMU 3a-
JadaMu, 3HaHUS MaTepuaa.
3HaHWE TPOTPaMMHOTO  MaTepHaa, 35-44
rpaMOTHOE U3JIOKEeHHe, 0e3 cylle-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha
BONPOC, NPAaBUIHHOE MPUMEHEHHUE TEO-




PETUYECKUX 3HAHUU.
YCBOEHUE OCHOBHOI'O MaTepuaina, Npu 30-34
OTBETE JIOMYCKAIOTCSI HETOYHOCTH, -
IIPU OTBETE HEJOCTATOYHO MPABUIHHBIE
(OpMYIHPOBKH, HapyIIEHHE IOCIEI0-
BaTEILHOCTU B H3JIOKEHUU TPOTPAMM-
HOT'O MaTepHaja.

HE3HAHHWE MPOrPaMMHOIO MaTepHaa, 0
IIPU OTBETE BO3HUKAIOT OUTHOKH.

HtoroBasi olieHKa NpeAcTaBiIseT co00i cyMMy OajlioB, 3apabOTaHHBIX CTYAECHTOM MpHU
BBINOJIHEHUH 33JJaHUM B paMKax TEKYHIETO M MPOMEXYTOYHOTO KOHTPOJISI U BBICTABIISIETCA B CO-
oTBEeTCTBUU ¢ [10JI0’KEHNEM O KPEAUTHO-MOIYJIBHOM CUCTEME MO CIEAYIOIIEH IIKaIe:

Cymma 6amioB Onenka 1o 4-x 6anpHOM 1IKae Onenka (ECTS)
90-100 5 (OTIMYHO) A
85-89 4 (xoporio) B
75-84 C
70-74 D
65-69 3 (yIOBIETBOPUTENHHO)
60-64 E
0-59 2 (HeyIOBJIIETBOPUTEIIHLHO) F

YueOHO-MeTOoAM4YeCKOe U HHPOPMALIMOHHOE o0ecriedyeHre Y4eOHOM U CIMIIMHBI
OcHoBHas nuTeparypa

1. bexnemuiies J[.B. Kypc ananutuyeckoi reoMeTpuu U JUHEHHOUN anreOpbl: Yueo-
HUK.—18-en3n.,ucnp.—CI16.:M3narenscTBo«Ianp»,2021.—448c. Pexum JOCTYyTIA:
https://e.lanbook.com/book/152643

2. Kpsksun B.Jl. Jluneitnas anreOpa B 3aja4ax ¥ yOpaXHEHHUSIX: YdeOHOe mocodue.-
3-em3.,ucnp.-CI10.:M3narensctBo«tIann»,2021.-592¢. https://e.lanbook.com/book/168907

3. Knerenuk J[.B. COopHHK 3a/1au MO aHAIMTUYECKON reoMeTpun: Y yeOHoe mocooue.
17-e uzn., crep. / Ilox pen. H.B. E¢pumona. — CII06.: U3narensctBo «Jlauby, 2021. — 224 c.
Pexwum noctyna https://e.lanbook.com/book/174993:

4. bepman I'.H. COopHuUK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHaau3a: Y4ueOHOe T0Co-
oume. — CII6.: MsmarensctBO «Jlamwb», 2020. — 492 «c¢. Pexum pgocryna:
https://e.lanbook.com/book/126705

JlononHurensHas Iureparypa

5. JIueumn, K.M. Kypc nuneiiHol anreOpbl U aHAIMTUYECKOW T€OMETPUU: y4eOHHK /
KM. Jlupmmm. - Caskt-lIletepOypr: Jlawp, 2021. - 508 c. Pexum nocryma:
https://e.lanbook.com/book/163398

6. [Tucemennsiit, JI. T. KoHCHEKT JeKimii MO BHICHICH MAaTeMaTHKE: MOJHBIN Kypc /
. T. IluceMennsIid. - 14 uzn. — M.: Aitpuc-tipecc, 2017. - 608 c.

IIporpammuoe odecnieuenue u UHTepHeT-pecypesbl
[Iporecc peanuzanu o0pa3oBaTeILHON MTPOTPaMMBbl B COOTBETCTBUH C TPEOOBaHUSIMHU
®I'OC BO obecnieueH HEOOXOAUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO MPOTPaMMHOTO obecte-
YEHUS.
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MarepuajibHO-TEXHHYECKOE o0ecneyeHue y4eOHOM M CUUIITIMHbI

JlekiinoHHBIE  3aHATUSA  NOPOBOJATCS B CHEUHUAIU3UPOBAHHBIX  AyJAUTOPUSX,
OCHAILIEHHBIX MYJIbTUMEAUUHBIM 000pyAoBaHuEM. [IJ1sl MpoBeACHUS MPAKTUUECKUX 3aHATUN
U BBIMIOJTHEHUSI CAMOCTOSITENIbHON paOOThl UCIIONB3YIOTCS yUeOHbIE KOMIIBIOTEPHBIE KJIACCHI
C BBIXOJOM B VHTEpHET M JHUIIEH3WOHHBIM IMPOTpaMMHBIM oOecrieueHueM. Mcmonp3yeTcs
MYJIBTUMEIUMHBIN KypC JICKIUU.

MeToauveckue peKOMEHIALMHU ISl CTYACHTOB

1. Yka3zanus ny1s npoCIyIIMBaHUS JEKIHMA

[lepen Hauanom 3aHATUI BHUMATEIHHO O3HAKOMUTHLCS C YUEOHBIM IJIAaHOM MPOBEJE-
HUS JIEKIIUU U CIIUCKOM PEKOMEHIOBAHHOM JINTEPATYPHI.

[lepen mocemeHneM OYEpPENHON JIEKIUU OCBEXUTh B NMAMATH OCHOBHBIC KOHLIETIIINU
MpoiiIcHHOTO panee Marepuana. [IoaroToBuTh npu HEOOXOAMMOCTH BOMPOCHI MpernogaBare-
mo. He Hago onacaThcs, 4TO BOIPOCHI MOTYT OBITh MPOCTHIMHU.

Ha nekiiuu ocHOBHOE BHMMaHUE CIEAYET YIEIATh HE popMysiaM U MaTeMaTUYECKUM
BBIKJIJIKaM, a COJICPKAHUIO U3YyUa€MbIX BOIIPOCOB, OMPEACICHUSAM U TOCTAHOBKAM 3a]ad4.

B nporuiecce n3ydenust JEKIUOHHOTO Kypca HEOOXOAUMO IO BO3MOKHOCTH 4acTO BO3-
BpallaThCsi K OCHOBHBIM TOHSTHSIM M METOJAM PEIeHUs 3a7a4 (371eCh BO3MOKEH BHIOOpOY-
HBIN KOHTPOJIb 3HAHHUU CTYJICHTOB).

JKenaTenbHO MCIOIB30BaTh KOHCHEKTHI JEKIUKA, B KOTOPBIX UCIIOJIB3YETCA MPUHATAsS
npenojaBaresieM cCUcTeMa 0003HAUYCHUM.

Jns Gonee moApoOHOTO M3YyYEHHUsSI Kypca cieAayeT paboTaTh C PEKOMEH/I0BAaHHBIMHU
JIUTEPATYPHBIMU UCTOYHUKAMHU ¥ BHOBb MOSIBIISIFOIIIMMUCS UCTOYHUKAMMU.

2. YKa3zaHus ISl y4acTUsl Ha MPAKTUYECKUX 3aHATUIX

Ilepen mocemeHHEM IPAKTUYECKOIO 3aHATUSA YACHUTH TEMY 3aHATHUS M CaMOCTOSI-
TEJIbHO U3YUYUTh CBSI3AHHBIE C HEW MOHATHS U METOJIbI PEILICHUS 3aa4.

[lepen peunieHreM 3a1ay aKTUBHO y4acCTBOBAaTh B OOCYKJICHUU C MPEINOJIaBaTeieM OC-
HOBHBIX MOHSITUM, CBA3aHHBIX C TEMOMW MPAKTUYECKOTO 3aAHSATHUSL.

B nmpouecce pemienus 3agady BECTH JUCKYCCHIO C MPEINOJABATENIEM O MPABUIBHOCTH
MIPUMEHEHUSI METOI0OB UX PEIICHUS.

[Io BO3MOXXHOCTM CaMOCTOSITEJIBHO JOBOJAUTH PEIICHUE NpEAIaraéMbix 3aiad g0
OKOHYATEJIBHOI'O UTOTA.

B xoHr1e 3ansaTHs py HEOOXOMMOCTH BBISICHUTD Y TIPETIO1aBaTelsl HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pa0OThl HEOOXOMMO pacreyaTarh.

3.YkazaHus JJ1s1 BBITIOJTHEHHUS CAMOCTOSITEIbHON paOOThI

[TosyuuTs y npemnoaaBaTelis 3aJaHUE U CIIMCOK PEKOMEHIOBAHHOU JUTEPATyphl. M3y-
YEHHE TEOPETHUUYECKUX BOIPOCOB CIEIYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITENILHO, HO
MIpH 3aTPYTHEHUAX 00paIIaThCs K MPEnoIaBaTelio.

[ToaroTOBHTH MUCEMEHHBIM OTUYET O IPOJICTIaHHOK padoTe.

[Tpu BeImONHEHNH (GPOHTAIBHBIX 3aJaHUN MO YCMOTPEHUIO TpEmnojaBatelis padoTa
MOET OBITh OIleHEHa 0€3 MMCHbMEHHOTO OTYeTa HA OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOTIPO-
Chl, IPU YCJIOBUY aKTUBHOU CaMOCTOSATEIIBHOU pabOThI.



[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.

MeTtoanyeckue peKOMEHAAUN 1JIs penoaaBaTeaen

1. Ykazanus 1151 npoBeACHUS JICKLINI

Ha mepBoit BBOAHOM JIEKIIMM C/eIaTh OOIIUN 0030p CoAepKaHUs Kypca U OTMETHUTh
HOBBIE METO/IbI M MOJAXO/IbI K PEIICHUIO 33]1a4, pACCMATPUBAEMBIX B KypC€, TOBECTH JIO CTY-
JICHTOB TpeOoBaHUs Kadeaphl, OTBETUTH Ha BOIIPOCHI.

[Ipu NOArOTOBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOJIMMO MPOyMaTh IUIaH €ro MpoBe-
JICHUS, COJIEpP>)KaHNE BCTYNUTEIbHON, OCHOBHOW U 3aKJIFOYUTEIIBHON YaCTH JICKIIUM, O3HAKO-
MUTBCSI ¢ HOBUHKAMHU Y4€OHOM W METOJIMYECKOMN JUTEepaTyphl, MyOJIMKAIMAMU MEPUOINAY e-
CKOM TleUaT Mo TeME JIEKIIMOHHOTrO 3aHATHs. [lepen M310KeHneM TEKYIIeTo JICKIIMOHHOTO
Mareprajia HallOMHUTh 00 OCHOBHBIX MTOTax, JOCTHUTHYTHIX Ha MpeIbIAymux Jekmusax. C
ATOM 1ENbI0 3a/aTh HECKOJIbKO BOINPOCOB ayJUTOPUM U OCYIIECTBUTH BBIOOPOYHBIN KOH-
TPOJIb 3HAHUS CTYJCHTOB.

B xozie JNeKIMOHHOTO 3aHATHA MpernojaBarelib JOJDKEH Ha3BaTh TeMy, Yy4eOHBIE BO-
MPOCHI, 03HAKOMUTH CTYJICHTOB C MEPEYHEM OCHOBHOM W JIONOJHUTEIBHOW JIUTEPATYPHI MO
TeMme 3aHATUs. PackpeiBas copeprkaHue y4eOHBIX BOIIPOCOB, aKIEHTUPOBATh BHUMAHUE CTY-
JICHTOB Ha OCHOBHBIX KAaTETOPHSX, SBJICHUSAX W Mpolieccax, 0OCOOEHHOCTIX MX MPOTEKaHUS.
PackppiBaTh CyIIHOCTH M COJIEpKAHHUE PA3JIMYHBIX TOUCK 3PECHUS M HAYYHBIX MOAXOJOB K
OOBSICHEHUIO TEX WJIA UHBIX SIBJICHUHN U IIPOILIECCOB.

CrnemyeT apryMEHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO MO3UIMIO MO CIIOPHBIM TEOpe-
TH4YeCcKUM BompocaM. [IpuBoauTh mpuMepsl. 3agaBaTh MO XOIy HU3JIOKEHUS JICKIIMOHHOTO
Marepualia pUTOpUUECKUE BOIIPOCHl U CAMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aK-
TUBU3AIUN MBICIUTEIBHOUN JESITEIIBHOCTH CTYICHTOB, MOBBIIICHUIO UX BHUMAHUS U UHTEPE-
ca K mMaTepuany JEKIUHu, ee cojaepkanuio. [IpemnogaBarend MOKEH PYKOBOJMWTH pabOTOM
CTYJICHTOB TI0 KOHCIIGKTHPOBAHHUIO JICKIIMOHHOTO MaTepHaya, IMOJYepPKUBATh HEO0OXOIH-
MOCTb OTpaX€HUsI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUM M3ydaeMO TeMbI, 0CO00 BBIIEIISS,
KaTeropuajbHbIN amnmapar. B 3akatounTenbHONM 4acTu JIEKIIMU HEe0O0XOoauMo chopMymupo-
BaTh OOIIME BBIBOJIBI MO TEME, PACKPHIBAIOIIKNE COACPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jekiuu. OOBSIBUTH IJIAaH OYEPEITHOTO MPAKTUYECKOTO 3aHATHUSI, 1aTh KpaTKUE PEKOMEHaa-
UM 110 MOJATOTOBKE CTYJACHTOB K 3aHATHIO. ONpeeIuTh MECTO U BpEeMSI KOHCYJIbTAIIUU CTY-
JIEHTaM, TOKEJIaBIIUM BBICTYIMTH Ha 3aHSATHHU C JIOKJIagaMH 1 pedepaTamu.

Ha mocnengnelt nekuum yaenuTh BpeMs Ui o030pa Hanbojee BaXKHBIX IMOJIOKCHUH,
PACCMOTPEHHBIX B KypCE.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHATHS, CBI3aHHBIE C TEMOM MPAKTUUYECKOTO 3aHSTHS.

B npouecce pemenns 3a1ad BECTH JUCKYCCHIO CO CTYJAEHTAMH O MPABUIIBHOCTHU MPU-
MEHEHUS TEOPETUYECKUX 3HAHUU.

OtMedats CTYJICHTOB, HAN0OJIeE aKTUBHO YYaCTBYIOIIUX B PEIICHUH 33/1a4 U TIUCKYCCHSIX.

B koHI1IE 3aHATHS 3a1aTh ayAUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.YKka3aHus 1o KOHTPOJIO CAMOCTOSITEIbHON paOOThI CTY/IEHTOB



[To ycMoTpeHuto npenojaBatess 3aJJaHue Ha CaMOCTOATENbHYIO0 PaboTy MOXET ObITh
UHAVBUYAJTbHBIM WIH PPOHTATBHBIM.

[Tpu ucnonb30BaHUM MHAUBUAYATIBHBIX 3aIaHUI TPEOOBATh OT CTYAEHTA MHUCbMEHHbBIN
OTYET O MPOJIeNIAHHOM padoTe.

[Tpu nmpuMeHeHnn (POHTANBHBIX 33JJaHU BECTH KOJUIEKTUBHBIE OOCYKIEHHS CO CTY-
J€HTaMU OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUM.

C 1menbio KOHTPOJISI Ka4yeCTBA BBIMOJIHEHUSI CAMOCTOSTENIbHOM paboThl TpeOOBaTh MH-
JTUBUyalIbHbIE OTYETHI (JIOMYCTMMO BMECTO NMHUCHbMEHHOTO OTYETa MPUMEHSTh WHIUBUIY-
aJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpedoBaHusmu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbI

Pabouyto mporpamMmy cocTaBui CT. npenojaBarens 1T.D. ApaoiinHa

Penensent nouent JI.B. bapanosckas

[Tporpamma ono6pena Ha 3aceganun Y MKH 18.03.01 «Xumudeckass TEXHOJIOTHS.

[Ipencenarens yuebHO-MeTOMMUECcKOM KoMuccuu Yepnoa H.M.



