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eab ocBOeHUs yUeOHOM TMCIMILIMHBI

[lear ocBoeHMsI NUCUUILIMHBI «MareMaTtvka» B COOTBETCTBUU C OOLIMMHU LEISIMHU
OOII BO: nmpuoOpeTreHue 3HaHUM, MPeyCMOTPEHHBIX MPOrpaMMoi, GOpMHUPOBAHHE 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 MaTEMaTUIECKH (DOpMaTT30BaHHBIX 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 oOIeMaTeMaThdeckasl TOJArOTOBKa 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 KaJIbKYJISATOPE MHKEHEPHOTO THUIIA,

- HaBbIKAMU UCIIOJIb30BAHUSI MATEMAaTUYECKUX CIIPABOYHHUKOB.

OcBoeHue JaHHON AMCHUIUIMHBI KaK MPEJIIECTBYIOMIEH HE0OX0AUMO MPU U3yYEHUU
CIEAYIOIIUX AUCIUILUINH: CTeI[MaIbHbIE TJIaBbl MAaTEeMAaTHKU, (PU3KKA, TPUKIIAIHAS MEXaHUKa
C DJIEMEHTaMHU BEKTOPHOM anreOphbl, MOICTUPOBAHIE XMMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB,
TEOpEeTUYECKasi MEXaHUKa C OCHOBAMH MaTEMaTUYECKOT0O aHaIu3a ! JIp.

Komnerenunu o0yuawinerocsi, popmupyembie B pe3yibTaTe 0CBOCHUS M CHUIIIMHBI

B nporiecce ocBoeHust TaHHON AUCIUIUIMHBL Y CTyACHTa (OPMHUPYIOTCS CIIEIYIONTUE

KOMIIETECHIAU:
— YHUBEpCAJILHBIC!
Kon xomrre- 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(OPMALIMHU; OCYIIECTBISITh KPUTUYECKHN




aHAJIM3 M CHUHTe3 WHEGOPMAIIUH, TOJYYCHHOW W3 Pa3HBIX
NCTOYHHUKOB

B-YK-1 Bnaners: merogamu moucka, coopa u o6paboTKH,
KPUTUYECKOTO aHaIM3a U CHHTEe3a MHPOPMAIUH; METOIH-
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 MaremaTH4ecKue 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 PEIICHUs 3a-
nad  npodeccrnoHaIbHOM
JEATSIbHOCTH

V-OIIK-2 Ymerp pemiate MaTeMaTuyeckue, (pu3udeckue,
(GU3UKO-XMMHUYECKHE M XUMHUYECKUE 3a1adu g oOopaboT-
K1, aHAJIM3a ¥ CUCTEMAaTH3aIMH JaHHBIX TEXHOJOT HYECKOTO
nporiecca.

B-OIIK-2 Brnagets MaTeMaTH4ecKuMH, pusnueckumu, Gpu-
3UKO-XUMHUYECKUMH, XUMHUYECKMMHU METOJaMU pPEeLICHUs
3a7a4 JUIsl OTIPE/ICIICHHUS TIOCIIE0BATEIbHOCTH TIPOBEICHHS
aHATU30B  (PU3UKO-XMMUYECKUX XapaKTEPUCTUK ChIPbs,

BCIIOMOTI'aTCJIbHBIX MATCPHUATIOB U TOTOBOH MMPOAYKIHH.

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

Hcnoab30BaHue BOCIUTATEIbHO-

BosJjieyenue B pa3Ho-

Hamnpagie- Co3nanue ycji0BHi, .
ro MOTeHUMAJIa y4eOHOM JUCHU- | MJIAHOBYIO BHEYYeOHYI0
HHe/Iean o0ecneuYnBaKIINX
TUTHHBI AeATEJIbHOCTh
1.Opranusanusi Hay4dHO-
[Ipodeccn- | -bopmupoBanue Kyib- | Micnonb3oBaHue BOCIHMTATENBHOTO | IpakTUYECKUX  KOH(pe-
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) POBaHHUs MHKEHEPHOTO MBIIUIEHUS | mpepHATHIi Topoja |

U MH)XXCHEPHOM KYJBTYPBI 3a CYET
IIPAKTUYECKUX CTYAECHYECKUX 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

CTPOUTEIIBHBIX OTPAI0B




CrtpykTypa u coaepkaHue y4eOHOM IUCIUTIIHHBI
JucrunmHa npenogaetcs crynentam B 1,2 cemectpe. O0mas Tpy10eMKOCTh TACITH-

IUTMHBI COCTABIISIET § 3aUETHBIX €AUHUII, 288 YacoB.
Kanenaapubii mian

Ne Ne HaumenoBanue pa3aena | Buabl yueOHOM neATebHOCTH (B ATTecTa Maxkcu
P T (TeMbl) JTUCUUIJIMHBI yacax) nus pas- MAaJlb-
a e o ° aeJsa HBIN
3 M E 2 (dopma) oasLI
I bl §- ; 3a
e = = = pasaen
I e = S| 2
a 3 % S | & 8
2] = == ®)
1 cemecTp
1 1 | Jluncitnas anre6pa. 32/4 6/2 - 6/2 | 20 KP1 30
2 | BektopHas anre0pa. 18 4 - 4 10 31
3 | AHanuTHyecKkas reoMer- 32/4 6/2 - 6/2 | 20 Kl
pusi.
4 | KoMIUieKCHBIC YuCIa. 14 2 - 2 10
2 5 | BBeneHue B MaTemMaTuye- 22/4 6/2 - 6/2 10 KP2 20
CKHUI aHaJIU3.
6 | duddepenipaabHoe uc- 26/8 8/4 - 8/4 | 10 KP3
qucieHne GyHKIUU O1-
HOM NEPEMEHHOM.
144/20 | 32/10 32/10 | 80
Buja npomexyTo4HOI aTTecTallUK IK3aMeEH 50
2 ceMecTp
3 7 | OyHKIMH MHOTHX TIepe- 32/4 6/2 - 6/2 | 20 KP4 30
MEHHBIX KP5
8 | HeonpeneneHHbie u 50/8 10/4 - 10/4 | 30 Kn2
oTpezeNieHHbIe HHTETpa-
JTBI
4 9 | KparHble uHTETpaIBI 36/4 8/2 82 | 20 132 20
10 | OGwikHOBEHHBIE MU de- 26/4 8/2 - 8/2 10 KP6
pEHIMAIbHBIC YPABHEHHUS.
144/20 | 32/10 32/10 | 80
Bua npoMexyToYHOM aTTeCTALMHU IK3aMeH 50
ConeprxaHue JIEKIITMOHHOTO Kypca
YuebHo-
Tema gexuun. Bompocel, oTpaéaTbiBaemMble Ha JEKIHH Bcero yacoB | Meroamueckoe
olecneyeHue
1 cemecTp 6
Tema 1. JInneiinas anaredpa.
Marpuiipl 1 JEHCTBUSA HAJl HUMHU, ONPEIETUTENN 2-T0 U 3-TO, UX BBI- 1-3,5,6
grcnenue. [loHaTHe CUCTeMBI JIMHEWHBIX anreOpandeckuxX ypaBHEHHMA
(CJIAY). Meton Kpamepa pemenust CJIAY.
Tema 2. BekTopnasi anredpa 4 1-3,5,6
CkansipHble ¥ BEKTOpHbBIE BENUYHMHBI. JIMHEWHbIE Omepalii HaJl BEK-
Topamu. baszuc, paznokenue BekTopa mo 0azucy. JlelcTBus HaJ BEK-
TOpaMu B KoopAuHATHOH (hopme. CkamsipHOe MPOU3BEIeHUE 2-X BEK-
TOpPOB, €r0 CBOWCTBA M BhIpaKeHHE B KoopauHaTHOU dopme. BekTop-
HOE U CMENIAHHOE MPON3BECHMUSI.
Tema 3. AHaauTHdeckasi reomerpusi. KoopmHaTel Ha TUIOCKOCTH U 6 1-3,5,6




B NPOCTPAHCTBE: ACKApTOBBI, MOJSAPHBIC, LWIMHIPUYECKHE. YPaBHE-
HUE MPSIMOI: ¢ YrIoBBIM KO3 (duIeHToM, oobiee, B oTpe3Kax. Ypas-
HEHUE ITy4Ka NPSAMBIX, YPABHCHHE NPAMOH, NPOXOISAIIEH 4Yepe3 IBe
JAHHBIE TOYKHU. YTOJI MEXAY IABYMs IIPSIMBIMU, YCIOBUS IapaJLIEIbHO-
CTH U NEPIECHIUKYIPHOCTH.

[lnockocTs: obliee ypaBHEHHE, HMOHSATHE HOPMAIbHOTO BEKTOPA.
YacTHbIE ciydau pacIOJIOKEHHS IIOCKOCTH B KOOPAMHATHOM IIPO-
CTPAHCTBE. YTIOJ MEXIY IUIOCKOCTSAMH, YCIOBHUS NapaJUICIIBHOCTH U
NIEPIEHIUKYJIAPHOCTH ABYX IIOCKOCTEH.

[IpsiMast B MpOCTpaHCTBE: NMOHATUE HAIPABIAIOLIETO BEKTOPA, KaHO-
HUYECKOE YypaBHEHHE INpsAMOMH, olllee ypaBHEHME, IapaMeTPHUECcKOe
ypaBHeHUe. B3auMHOe pacrosnoKeHue IByX NMPAMBIX B IIPOCTPAHCTBE.
VYroa Mexay npsiMbIMU.

B3anMHOe pacnosnoxeHue npsMou U IJIOCKOCTH. YTOJI MEXIy Ipsi-
MO U IIJIOCKOCTBIO. Y CJIOBUS NApalIEIbHOCTU U NIEPIICH UK YIISIPHO-
cTH npsiMoit 1 ockoctu. Kpusble 2 nopsiaka.

Tema 4. KommiexkcHplie yncia.

OmnpeneneHre KOMIUIEKCHOTO 4Mcia. AnreOpandeckasi, TPUTOHOMET-
pUuecKkas M nokaszareiabHass (POpMbl KOMIUIEKCHOTO 4ucia. JedcTBus
HaJ KOMIIVDIEKCHBIMU YK CJIaMU.

Tema 5. BBegenue B MaTeMaTHYECKHHA aHAJIN3.

Omnpenenenus npenena ¢pyHkuud. OITHOCTOPOHHUE Tpeaessl. becko-
HEYHO OosblIMe W OECKOHEYHO Majble (DYHKIMH. OKBUBAJICHTHBIC
O6eckoHeyHO Maible GyHKIHU. [IepBhIi 1 BTOPOI 3aMedaTesbHbIC Tpe-
JCJIBI.

4,6

Tema 6. Auddepenunanbuoe ucuncjienue GyHKUUN OJHOH mepe-
MEHHOM.

[TpousBoaHas GyHKIHMH, €€ TEOMETPUIECKUN U MEXaHUIECKUNA CMBICI.
[IpaBuna nuddepenuupoBanus ¢yHkuil. Tabmuna NpPOU3BOAHBIX.
[TpousBoxansie BeictmxX nopsaakoB. Auddepennnan ¢pynkmum. [puno-
KEHHE MPOU3BOAHBIX K MCCIEIOBAHUIO (YHKIIMH M TOCTPOCHHUIO Tpa-
¢uxka. [TpaBuno Jlonurans.

4,6

Hroro

32

2 cemecTp
Tema 7. ®DyHKIIUM HECKOJIbKHX IIEPEMEHHbIX.
Onpenenenve pyHkuu 1Byx nepeMeHHbIX. [Ipenen ¢pynkuuu. Yact-
HBIE IPON3BOIHBIE. HaCTHBIE MPON3BOJIHBIE BBICIINX OPSIIKOB.

4,6

Tema 8. HeonpenesieHHbIe 1 onpe/ieIeHHbIC HHTETPAJIbI.
[TepBooOpasnas. HeomnpeaeneHHslii HHTETpall U €ro cBoMcTBa. Tadmm-
11a OCHOBHBIX ()OPMYJI MHTErpHpoBaHus. HemocpecTBeHHOE MHTErpu-
poBaHuUe.

OnpeneneHHblil MHTErpal Kak MpeAes MHTErpalbHbIX cyMM. OCHOB-
HbIE CBOWMCTBa onpeaeneHHoro wuHrerpaina. @®opmyna HerooToHa-
JleiiOHu1a. BeiuncieHye onpeeneHHoro HHTerpaa.

10

4,6

Tema 9. Kparuble unTerpaJbl. /[BoliHbIe HHTETPAJIBI: OMPEAECICHUE,
F€OMETPUYECKUN CMBICI, CBOWCTBA. BpIunciieHue NBOWHBIX MHTErpa-
70B. [Ipunoxenre TBOMHOro MHTErpasa.

4,6

Tema 10. O0bIKHOBeHHBIE AU PepeHIHaATIbHBIC YPABHEHHS.
OcHoBHble TOHATUS U depeHnanbHbIX ypaBHeHUN. [uddepeniu-
aJIbHBIE YPAaBHEHMs 1-ro mopsiika ¢ pa3AesiouMMUICs I€pEMEHHBIMU,
JIMHEIHbIE YpaBHEHUS. Y paBHEHUS BBICHINX MOPSIIKOB.

4,6

Hroro

32




IlepeyeHb NPAKTUHYECKUX 3AHATHHA

Tema npakTu4eckoro 3ansatusi. Bonpocel, oTpadaTeiBaemMble HA
NPaKTHYECKOM 3aHATHH

Bcero uyacos

YuebHo-
MeToauYecKoe
ob0ecreuenue

1 cemecTp
Jluneiinas aareopa. JlelictBus Haj MarpuiiaMu. Beraucienue ompe-
nenureneid. Pemenne CJIAY.

6

1-3,5,6

BekTopHas aaredopa. CkansipHO€ MPOU3BEICHHE BEKTOPOB, YIOJI
MEXy BeKTopamu. BekTopHoe npou3BeieHre BEKTOPOB, IJIOMIA/b Ma-
paenorpamma. CMmelaHHOe MPOU3BEACHHE BEKTOPOB,00bEM mapal-
JIeJICNIUIE A.

1-3,5,6

AHAJIMTHYECKAsA reoMeTpHs. YpaBHEHUS NPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAaHCTBE. DBpluncieHue yriaa MeExXAy IpsAMbIMU. Y PpaBHEHUSA
IUIOCKOCTH, BBIUMCIIEHHE YIJIa MEXAY IIOCKOCTAMH. PaccrosHue or
TOYKH JI0 IIPSIMOM U INIOCKOCTH. Y PaBHEHHUs KPUBBIX BTOPOIO MOPsIKA
Ha IJIOCKOCTH.

1-3,5,6

KomniexcHblie yncia.
Ilepexon ot anrebpanueckoil opMe KOMIIJIEKCHOTO YHUCIIa K TPUIO-
HOMETpUYeCcKor u o0patHo. [IeficTBUS Ha/l KOMIUIEKCHBIMU YHCJIAMHU.

BBenenne B MaTeMaTHUYeCKHUI aHAJIN3.
Boruncnenue npenenoB ¢yHkiuil. PackpbiTue HeompezesneHHOCTe!
pa3IUYHOro BUJA.

4,6

JAu¢epenunanbHoe ucHHCIeHHE PYHKIIUM OHO NTepeMeHHOI.
Bbruncnenue npou3BOAHBIX OT CyYMMBbl, NPOU3BEICHHS, YacCTHOIO.
HuddepernnpoBanue cnoxHor pyHkun. [Ipon3BoaHbIE BRICIINX IO~
psnkoB, ux BeluuciaeHue. [Ipasuno Jlonuransa. MccnenoBanue ¢(yHk-
IIUH ¢ TOMOIIBI0 pon3BoAHOM. [TocTpoenue rpaduka GyHKIHM.

4,6

Hroro

32

2 cemecTp
DOYHKIIUM HECKOJIbKHUX MepeMeHHbIX.
Brruncnenne 4acTHBIX MPOU3BOJMHBIX (PYHKIHMHA 2-X  MEPEeMEHHBIX.
Brruncnenune nonHoro nuddepennuana. BoluncieHue 4acTHBIX Mpo-
M3BOJIHBIX BBICIIUX MOPSJIKOB.

4,6

Heonpenesiennbie n onpe/iesieHHbIe HHTETPaJibl.
HenocpencTBeHHOE MHTErpUpPOBAHME HEONPEAEIEHHOIO HHTErpaia.
3ameHa nepeMeHHbIX. HTerpupoBanue no vactsaM. MHTerpupoBanue
panMoHaNbHBIX IpoOel, TpUroHoMeTpudeckux (pyHkuii. Beruncnenue
OIIpeJIeJIEHHOr0 uHTerpana. IlpunoxxeHue onpeaeaeHHOro HHTerpaa.

10

4,6

KpaTHLIe HHTErpaJjabl. Brrunciaenne 1BOMHBIX HWHTCI'PAJIOB.

4,6

OObikHOBeHHBIC TU( PepeHIATbHbIC YPABHECHHS.

Pemenne nuddepeHnnanbHpIx ypaBHEHUN | mopsiika ¢ pa3iemsioniy-
MUCSI TIEPEMEHHBIMH, OJHOPOAHBIX, JUHEUHBIX ypaBHEHHU. PenieHue
YPaBHEHUH BBICIIETO NOpsiKa. JIMHEHbIE ypaBHEHUS BTOPOTO MOPsI-
Ka, UX pEIICHUE.

4,6

Hroro

32

Ilepeuennb 1a00paTOPHBIX PadOT- HE MPEYCMOTPEHBI YUEOHBIM TIIIAHOM.

3aiaHus ISl CAMOCTOSITEILHOW PadoThI CTYIEHTOB

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3a1aHUA) Bcero yacos Y4ebdHo-
MEeTOAHYECKOe
o0ecreueHue
1 cemecTp 20
Brrunciienne onpenenurteneid BBICIIUX MOPAIKOB. PaHr Marpuiibl. 1-3,5,6




Peuienune cuctem JIMHEHHBIX OJTHOPOJHBIX YPAaBHEHUN.

[IpunoxeHus BEKTOPHOTO, CMEIIAHHOTO TTPOU3BEICHUMN. 10 1-3,5,6
[IpeoOpazoBanue cucrembl koopauHat. [ToBepxHoCcTH 2-TO TIOpSIIKA. 20 1-3,5,6
KomriuiekcHble yncia ¥ IedCTBUS Hall HUMU. 10 6
OcHoBHBIE XapakTepuUCTUKH (yHKIMHA. OCHOBHBIE 3JEMEHTapHBIC 10 4,6
byHKIMN.

[Mpumenenne muddepennnana K NPUOIMIKEHHBIM BBIYMCICHUSIM. 10 4,6

[TpunoxeHnss NMpPOU3BOAHBIX. UMCIEHHBIE METOABI PEIICHUS HEIU-
HEHHBIX YPABHEHUM.
Hroro 80

2 cemecTp 20
JuddepeHunrpoBanue CIOXHOM M HESIBHOW (DYyHKIMH. DKCTpeMyM 4,6
GyHKIMU 2-X TEpEeMEHHBIX, €ro BbIYHCICHHE. HauOosbimee wu
HaUMEHbIIIee 3HaUYeHUs (DYHKIHUU B 3aMKHYTOW OO0JIACTH. Y CIIOBHBIH

KCTPEMYM.

WuTerpupoBanue UpparoHAIbHBIX (GYHKIUH. 30

[Ipuioxenne onpeaeneHHOro uHTerpana. HecoOcTBeHHbIE MHTETpa- 4,6
JIBL.

TpoiiHble MHTErpajibl: ONpEleNIeHUEe U CBOWCTBA. Bpluucienue u 20 4,6
IPWJIOKEHNE TPOHHBIX HHTETPAJIOB.

Mertopn Jlarpanxa pemenus quddepeHnnanbHbIX ypaBHEeHHH. Peme- 10 4,6
HHe cucTeM A hepeHInaIbHBIX YPaBHEHHI.

Hroro 80

PacyeTrHo-rpadguyeckasi padoTa He MpeayCMOTPEeHAa Y4eOHBIM IJIAHOM
KypcoBasi paboTa He npeaycMOTpPeHAa Y4eOHbIM IVIAHOM
OoOpa3oBare/ibHbIC TEXHOJIOTHH

[Ipu peanuzanmu yyeOHOro maTepuaia Kypca HCIOJb3YIOTCS pa3iMyHble 0Opa3oBa-
TEJIbHbIE TEXHOJOTUH, CIIOCOOCTBYIOLIUE CO3JaHUIO0 aTMOC(epbl CBOOOJHOM M TBOPUECKOU
JUCKYCCUM KaK MEXKIy MPENoJaBaTeIeM U CTYAECHTaMM, TaK U B CTyZeHYecKou rpyme. Le-
JBbIO TIPU ATOM SIBJISIETCS] BBIPAOOTKA y CTYJIEHTOB HaBBIKOB M KOMIIETEHLMH, MO3BOJISIOLINX
CaMOCTOSITENIbHO BECTU UCCIIEIOBATENIbCKYIO U HAYYHO-TIEJarOrTMYECKyI0 padoTy.

AyIuTOpHBIE 3aHATUS IPOBOAATCS B BUAE JIEKIMH ¢ ncnoib3oBanneM [IK u komnbro-
TEPHOT'O MPOEKTOPA, IPAKTUUECKUX 3aHATUH, ¢ ucnonb3oBanueM [IK mpu mpoBenenun pac-
yeToB. CamocTodATeNbHas padoTa CTyI€HTOB MPOBOJUTCA MO PYKOBOACTBOM IpENoaaBaTe-
Jel, ¢ OKazaHUEeM KOHCYJIbTAllMi 1 IOMOIIU NP MOATOTOBKE K KOHTPOJIBHBIM paboTaMm, BbI-
IIOJIHEHUH JTOMAIIHUX 3a/IaHAMN.

DoH/1 OLICHOYHBIX CPEICTB

®oH/ OLICHOYHBIX CPEACTB IO AUCHMUILIMHE 00€CleYrBaeT MPOBEPKY OCBOEHUS Ilja-
HUPYEMBIX PE3yJIbTaTOB 00y4YeHHUs (KOMMETEHIIMI U UX MHAUKATOPOB) MOCPEICTBOM MEPO-
MPUSATUHN TEKYIIET0, pyOeKHOTO U MTPOMEKYTOUYHOTO KOHTPOJIS IO TUCLHUIIIIMHE.

CBs3bp Mexy (HOpMUPYEMBIMU KOMIETEHIUSAMU U (POpMaMU KOHTPOJISI UX OCBOEHUS
IpeJcTaBjlIeHa B cleaytomiei Tabnuie:

HaumenoBanue
Ne | HammeHoBaHH€ KOHTPOJIU- Kona u HanMeHOBaHME HHIMKATOPA JOCTHKE- OLEHOUHOrO CpeT
/Tl | PYEMBIX pa3AenoB (TEMBI) HUS KOMIIETCHITUHM orBa p
Bxo/1HOM KOHTPOJIb




Bxonunoit
KOHTPOJIb

Bormpocst

ATtTecTanus

pa3zeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

Paznen 1

TeMsr:

1. JIuneiinas anreopa.
2. Bexropnas anre6pa.

3-VK-1, V-VK-1, B-VK-1
3-0OIIK-2, V-OIIK-2, B-OIIK-2

KonTposbhas pa-
oora 1
Jlomamixee 3aaa-

3. AHanuTHYEeCKasT TCOMET- aue 1, Koimtoksu-
pusi. ym 1

4. KOMIUIEKCHBIC YHCIIA.

Pazmen 2

Tema 5. Benenue B mare-
MaTHYECKUN aHAIIU3.
Tema 6. Juddepenimans-
HOEe HcYHCIeHHe (QyHKIUU
OJIHOM IIEPEMEHHOM.

3-VK-1, V-VK-1, B-VK-1
3-0OIIK-2, V-OIIK-2, B-OIIK-2

KonTposnbhas pa-
6ota 2
KonTposbnas pa-
6ota 3

HpOMe)KYTO‘IHaH aTTcCTalusAs

Dk3ameH 1 3-VK-1, V-YK-1, B-YK-1 Bomnpocs! k 3k3a-
3-0OI1K-2, Y-OIIK-2, B-OIIK-2 MEHY

Pazgen 3. 3-VK-1, ¥V-VK-1, B-YK-1 Kontposnbnas pa-

Tema7. ®ynkuuu wMuorux | 3-OIIK-2, V-OIIK-2, B-OIIK-2 oora 4

MIEPEMCHHBIX. KonTponbHast pa-

Tema 8. HeonpeneneHusiii u
ONPEJIETICHHBIN UHTETPAIIBI.

6ota 5
Konnoksuym 2

4 Paznen 4. 3-YK-1, V-YK-1, B-YK-1 JlomamHee 3ama-
Tema 9. Kparusie unterpa- | 3-OIIK-2, V-OIIK-2, B-OIIK-2 Hue 2

JIBL. KonTposbhas pa-
TemalO. Huddepenumnans- 6ora 6

HbIC YPAaBHECHHSI.

HpOMe)I(y'TO‘lHa}I aTTcCTaluusa

Dx3ameH 2 3-VK-1, V-VK-1, B-YK-1 Bormpocs! k sx3a-

3-0OI1K-2, Y-OIIK-2, B-OIIK-2 MEHY

BxoaHo#t KOHTpOJIb TpeAHA3HAUYEH JIJIs1 BBISIBIICHUS MPOOETIOB B 3HAHUSIX CTYJCHTOB U
TOTOBHOCTH MX K IOJIYYEHUIO HOBBIX 3HAHUM.

Tekymui KOHTPOJIb — 3TO HEMPEPHIBHO OCYIIECTBISIEMbI MOHUTOPUHT YPOBHS YCBO-
€HUSl 3HAHUM U (OPMUPOBAHUS YMEHUW W HABBHIKOB B TEUEHHE ceMecTpa. TeKyIuil KOH-
TPOJIb 3HAHUM, YMEHHUI U HaBBIKOB CTYJIEHTOB OCYIIIECTBISICTCS B XOJI¢ YU€OHBIX (ayJIUTOP-
HBIX) 3aHSITUH, MPOBOAUMBIX 1O pacnucanuto. DopMamMu TEKyIIero KOHTPOJIS SIBJSIOTCS BbI-
MOJTHEHUE KOHTPOJIBHBIX pa0OT U JOMAIIIHUX 3aJaHU.

B kadecTBe OLIEHOYHOI'O CPEACTBA ATTECTALHMM Pa3leiia MUCHOJIb3YIOTCS KOJIJIOKBUYM,
WUTOTOBAast KOHTPOJIbHAS padoTa.

s TpOMEKyTOYHOM aTTECTalUM MPEAYyCMOTPEHBI 3K3aMEHALMOHHBIE BONPOCHI U
MPAKTUYECKUE 3aIaHMUS.

[To utoram oOy4eHMs BBICTABIISICTCS DK3aMEH.

1 cemectp
IIpumepHbIe BOMPOCHI BXOAHOT0 KOHTPOJISA
1. IToHsTHs MeUaHbl, OMCCEKTPUCHI BHICOTHI TPEYTOJIbHUKA.



2. CBolicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

3. CoOTHOLIEHNS MEXAYy CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEYroJIbHUKA.

4. BelunclieHue IIOIA U TPEYTOJIbHUKA.

5. KBazpat, npssMoyronbHUK, Napajjienorpamm, poMm0, tpaneuus. Ux cBoiictsa, op-
MYJIbI TLTOIIAACH.

6. OkpyxHOCTH U KpyT. Paanyc, xopaa, tuamMeTp, KacaTelbHas, CeKyIasl.

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

8. [1nomaap kpyra u mIomaas CEKTopa.

9. Ky0, napannenenunen, npuzma, nupamujaa. opmysnsl miomniaieil ux nNoBepXHOCTEH
1 00BEMOB.

10. dyHk1us, ee 00IaCTh ONPeaCICHUS U 00J1aCTh 3HAYEHUS.

11. OcHoBHBIE BIIeMEHTapHbIe PYHKIIUU, X CBOMCTBA U IpadUKH.

12. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

13. ®opMynbl PUBEACHHUS, CIOKEHUS, TIBOWHOTO U MOJIOBUHHOTO apryMEHTa TPUTO-
HOMETPHUYECKUX (DYHKIIHI.

14. PemeHnne TpUrOHOMETPUYCCKUX YPaBHEHUI BUIa Y=SINX, y=C0SX, y=tgX.

15. ®opMysbl COKpAILIEHHOTO YMHOKEHHUSI.

16. Pa3znoxxeHne KBaipaTHOTO TPEeX4ieHa Ha JMHEWHbIC MHOXKHUTEIH.

IIpuMepHbIH BaApUAHT KOHTPOJILHOM padoTsl 1 (KP1)
Jlana cuctema JIMHEMHBIX aJlreOpandecKuX ypaBHEHUN
X1 - 2%+ x3=1,
2x1 + 3%, - X3 =8,
X1 —Xp + 2X3 =-1.

Haiitu pemienue cucremsl Mmerogom Kpamepa, MaTpuyHbIM METOJIOM, METOJIOM | aycca.
IIpuMmepHbIi BapuaHT AoMamHero 3aganus 1 (J31)
[To koopauHaTam BepiiuH mupamMuabl 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) ypaBHeHUs TpsAMBIX AjA, 1 AjAg;
6) ypaBHEHHUS TIOCKOCTEN A1 A Az U1 A1ALA;
7) yros Mexy TockocTIMU AjA,Az u AjAzA,.
IIpuMepHBIA BAPHAHT KOHTPOJIbHOU padoTsl 2 (KP2)
Boruncnuth npenensl, He MoJb3ysch TpaBuiioM Jlonurans.
x? -9 VX + 4 -2 2 arcsin - X

a) lim ———. 0) lim —————; B) lm ———— ;
X—>3 X2 — 3x x— 0 X x— 0 33X



x3+2x2+3x+4

r) lim - . X ) lim (“ﬂ .
X224 + 3T+ 2x +1 = x+5)

Bomnpocse! konoksuymal (Kul)
. Marpuiibl. OCHOBHBIEC IOHSITHUS
. JlecTBUS HaJl MaTpUIIAMU.
[ToHsiTHE ONIpeneuTENs, BHIYUCIICHUE.
CBolicTBa ONpeEIUTEIICH.

1

2

3

4

5. Ormpezenenne U BHIYUCICHHE OOPATHON MaTPUIIBL.

6. CucTtembl TMHEHHBIX YpaBHEHUH, OCHOBHBIC TIOHSATHS.

7. PelieHune cucteM JMHEHHBIX YPaBHEHUI MAaTPUYHBIM CIIOCOOOM.

8. Pemenne cucrem IMHEHHBIX ypaBHEHUI MeTogoM Kpamepa.

9. Bexropsl. OcHOBHBIE MOHATHUSA. JIMHEITHBIE OTIEpaIK HAJl BEKTOPAMHU.

10. IIpoekuus BekTopa Ha ock. KoopauHaThl BEKTOpA.

11. Pa3znosxeHue BekTopa mo 0asucy.

12. Inuna Bextopa. Hampapistoire KOCUHYCHI.

13. Onpenenenue CKaIsIipHOTO MIPOU3BEICHUS BEKTOPOB. YTOI MEXKIYy BEKTOPAMHU.

14.YcnoBue nepneHaIuKyJIIpHOCTH BEKTOPOB. OrnpesierieHue U yCcloBUE KOJUITMHEap-
HOCTH BEKTOPOB.

15. BelpaxeHue CKaJsipHOro MPOU3BENCHHS Yepe3 KOOPAUHATHI BEKTOPOB.

16. BextopHoe npousseneHue. OCHOBHBIE TOHATHSL.

17. Brruncnenue mioniaam napauieaorpaMma, TOCTpPOEHHOTO Ha BEKTOPaX.

18. BripaxxeHue BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

19. Onpenenenne CMEIIAHHOTO POU3BEIECHUS BEKTOPOB.

20.BeipaxxeHre CMEIIaHHOTO IPOU3BEICHHUS Yepe3 KOOPAMHATH BEKTOPOB.

21. TlpunoxeHne CMEMIaHHOTO IPOU3BEICHUSI.

22. TlonsapHas cuctema KoopauHaAT. DOPMYIIbI CBSI3U MEXKIY MPSIMOYTOJIBLHBIMHU U T0-
JSIPHBIMU KOOPAWHATAMH TOUYKH.

23. YpaBHEHHUE MPSIMOU C YTIOBBIM KOIPPHUITUESHTOM.

24.YpaBHeHUE IPSIMOM, TPOXOISINICH Yepe3 ABE TaHHbIC TOUKH.

25. YpaBHEHHE MPSIMOU «B OTPE3KaX».

26. O0mee ypaBHEHHUE TIPSIMOH.

27. Yron Mexay IpsMbIMU Ha TUIOCKOCTH. Y CJIOBHS MApaJUICIbHOCTH U TIEPTIICHANKY-
JSIPHOCTH.

28. PaccTostHue OT TaHHOM TOYKH JI0 JaHHOMN TIPSMOM.

29. Obmee ypaBHEHHE TUIOCKOCTH.

30. YpaBHEeHUE TUIOCKOCTH, TIPOXOIAIIEH Yepe3 TPU TOUKH.

31. YpaBHeHME MIOCKOCTH «B OTPE3KAX).

32. Yron Mexay AByMs IJIOCKOCTSIMHU. Y CIOBUS NapaJlIeIbHOCTUA U MEePIEeHIUKYISP-
HOCTH IUIOCKOCTEM.

33. PaccrosHue OT TOYKHU OO MJIOCKOCTH.

34. KaHOHWYECKHE YpaBHEHUS TIPSIMOM B MMPOCTPAHCTBE.



35. YpaBHeHUs NpsMOil B IPOCTPAHCTBE, MPOXOAAIIEH Yepe3 ABE TOUKH.
36. [TapameTpryeckue ypaBHEHHS NPSMOIl B IPOCTPAHCTBE.
37. Yron mMexay NpsiMbIMU B IPOCTPAHCTBE. Y CIOBHS MApaJIEIbHOCTH U MEPIEHAU-
KYJIIPHOCTH.
38. Dmunc. ['unep6ona. I[lapadona. Kanonnueckue ypaBHEHUSI.
39. KommekcHbie uncia. OcHOBHBIE TOHATHSA. DOPMBI 3aMUCH.
40. [leticTBUS HaJl KOMIUICKCHBIMH YHCJIAMH.
IIpumepHbBIA BAPUAHT KOHTPOJIbHOK padoTsl 3 (KP3)
HaiiTi npou3BoiHbIE IEPBOTO MOPSIIKA:
3 2

)y - ——, 2)y-n92, 3) 2-2y2-1, 4) ¥~

X +1 y=1t +1t

X+ 3,

4 x
e

5) Hatitu " nmis GyHKOHEH y =

6) Beruncnuts npenen lim , ICTTOJIB3Ysl TTpaBmiio Jlonurans.

X —> +0

> @D
w >

[MpomexxyTouHass aTrecTamysi MO AWUCIMIUIMHE B COOTBETCTBHM C YYEOHBIM IUIAHOM
HarpaBJICHHUs] IPOBOAMUTCS B (popMe dK3aMeHa. DK3aMEH MO JUCHUUILUIMHE MPEACTaBIsIeT COO0M
UTOTrOBOE UCIIBITAHUE MO MPO(PECCHOHATEHO-OPUEHTHPOBAHHBIM MPOOIeMaM, YCTaHABIIMBAIOIIEE
COOTBETCTBUE IMOJITOTOBIEHHOCTH CTYAECHTOB TPeOOBAaHMSM 0Opa30BaTENBbHOIO CTaHapTa. K-
3aMEH MPOBOAMTCS C IIEJIbIO MPOBEPKU YPOBHS U KayecTBa C(HOPMUPOBAHHOCTH KOMIIETEHIIUHN B
paMKax COOTBETCTBYIOILIETO 3Tara U MO3BOJISIET BBISIBUTh U OLIEHUTh TEOPETHUECKYIO U MPAKTHU-
YECKYI0 MIOATOTOBKY CTYJICHTA JUIsl pEILEHUs TPOPECCHOHATIBHBIX 3aad.

DK3aMeH MPOBOJUTCS B MHCbMEHHON (opMe MO MHAWBUIYATBHOMY 3K3aMEHAllMOH-
HOMY OUJIETY.

Kaxx bl sk3aMeHaIMOHHBIN OMJIET UMEET TUTIOBYIO CTPYKTYPY:

1. TeopeTuyeckuii BOMPOC MO U3yUYEHHOMY KYpCY.

2. [IpakTueckoe 3agaHue.

IIpumep THIIOBOIO 3K3aMEHALMOHHOI0 OMJIeTa Mo AMCUMILJIMHE

1. JJorapudmuueckoe nuddepeHupoBaHue.

2. Teopema Komu (00 oTHomeHun npupaiienuit 1syx ¢Gyukiuii). Teopema Jlarpanxa
(O KOHEYHBIX MPUPALIEHUSX ).

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

Xx—>0 X
4. Haiiti mponsBoaHyio GyHKuuN ¥ = €™ *arctg2x;
Bomnpocsl k 3xk3ameny 1 (1 cemectp)

1. Onpenenenue npeaena QyHKIUU.

2. OgHOCTOPOHHME NpeAebl (PyHKIUU.

3. CBoiicTBa IIPELIIOB.

4. beckoHeyHO MaJjible U 0ECKOHEYHO 00JbIne (GYHKIIMN U UX CBOMCTBA.



5. DKBUBaJICHTHbIE O€CKOHEYHO Majbie (PyHKIMU. CBOMCTBO SKBUBAJICHTHBIX OECKO-
HEYHO MaJIbIX (DYHKIIMM.

6. IlepBbIit 1 BTOPOIt 3aMeUaTesibHbIC MPEEIbI.

7. HenpepbIBHOCTH ()YHKIIMU B TOYKE U 00JIACTH.

8. Touku paspbiBa QyHKIINH, UX KIacCU(PUKAITHSL.

9. [IpousBoaHast, €€ TEOMETPUUECKUIA U MEXaHUYECKUN CMBICI.

10.[IpousBoaHas CIOKHOU QYHKIIUH.

11.TTpou3sBoHast oOpaTHOM (QYHKIIUH.

12.TTpou3BoHast GyHKIIMH 33]JaHHOW HESIBHO.

13.TTpou3BoHas GyHKIIMH 33JJaHHON MTapaMeTPUUECKHU.

14. JIorapudpmudeckoe quddepeHupoBaHue.

15. Juddepenunan GyHKIUH.

16. [Ipunoxenne auddepeHnnana B mpuOIMKEHHBIX BBIYUCICHUSX.

17. IIpon3BOHBIE BBICIIUX MOPSAIKOB.

18.IIpaBuio JlonuTans.

19.TTpu3HaK MOHOTOHHOCTH (DYHKITUH.

20.Touxu sxcTpeMyma. HeoOxomumoe yciioBue TOYKU IKCTPEMyMa.

21. JlocratouHble yCIOBUS TOUKU SKCTPEMYMa.

22. HambompItiee M1 HAMMEHBITICEe 3HaUCHUS (DYHKIIMHA Ha OTPE3Ke.

23. BeIyK10CTh M BOTHYTOCTH rpaduka GyHKIIUH, TOUKH Iepernoa.

24.HeobxoauMoe 1 JOCTaTOYHOE YCIIOBUS TOUKHU TTepernoa.

25. AcumntoTh Tpaduka GpyHKINN.

26.006m1as cxema uccueaoBanus GyHKIMU U TOCTpOEHUE Tpaduka.

2 cemecTp
IIpuMepHBbIi BApUAHT KOHTPOJIbHOU padoTel 4 (KP4)

1. HaiiTi 9acTHbIE TIPOU3BOIHBIE TIEPBOTO HOPAAKA QYHKIMU z =sin( 4x° +4y°)
2. Haiit niosablii guddeperiman QyHKIUN z =4y + x°y .

3. Haiitu  4WacTHyr0  TPOM3BOAHYIO  BTOPOTO  MOPSAIKA zy byHKIMAN

z=x3—4x2y+5y2

. dz
4, Haiitu — QyHKIHMH z = xy , TJIC y=—
dx X

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

IIpuMepHbIi BAPUAHT KOHTPOJILHOM padoTsl 5 (KPS)
Haittu HeonpeneneHHble NHTErPAJIbL:

‘3—2( &>

o 3.[(2x+8)cos7xdx.); 4)I—de

-x-12

1) g

d: 2)]

Beruuciauth onpez[eneHHLIﬁ WHTETpaI:
4 \/;

5) [ —2 —x

0 1+2 \/;



6) Beruncauts miuomaab GUrypsl, OrpaHU4E€HHON JTUHUSAMU:
y=2xHy=3-x".

Bonpocs! k kosL1okBUyMmy 2 (Kin2)

. [TonsiTHe PYHKIIMM HECKOIBKUX MEPEMEHHBIX.

. [Ipenen ¢pyHKIMM 2-X IEPEMEHHBIX B TOUKE.

HenpeprsiBHOCTH GYHKINH IBYX MTEPEMEHHBIX.

. HacTHbIE MPOU3BOIHBIE NIEPBOTO MOPsIIKA PYHKINU 2-X IEPEMEHHBIX.

. HacTHBIE MPOU3BOJHBIEC BHICIINX ITOPSAKOB.

. [Tonnsiii tuddepennmal.

. DKCTpeMyM (YHKITUH IBYX MEPEMEHHBIX.

. HeoOxoiuMBbIe U TOCTATOYHBIE YCIOBHS IKCTPEMYMA.

© O N UAWN R

. HauGomnpIiee u HaumeHsblee 3HaueHNE PYHKIIMH B 3aMKHYTOM 001acTH.
10. IuddepennmpoBanne CI0KHBIX PYHKITUH MHOTUX TIEPEMEHHBIX.
11. JuddepennmpoBanne GyHKIINI MHOTUX IEPEMEHHBIX, 3aJaHHBIX HESIBHO.
12.Heonpenenennsit unTerpai. [lousrue nepBooOpa3HOM.
13.MeTo1 3aM€eHbI IEPEMEHHOMN B HEOIIPEIEICHHOM UHTETpaIe.
14.MeToa MHTETpUPOBAHUS TI0 YACTSIM.
15.Onpenenenne NpocTeRIINX palMOHAIBHBIX TPOOEH.
16. UnTerpupoBanne MpOCTEHIINX pallMOHATBHBIX APOOEH.
17.PaznoxkeHne pallMoOHAJIbHOU IpoOU Ha MPOCTEUIIIHE.
18.Onpenenenue onpeaeneHHOro HHTErpaia, FeOMETPUUECKHI CMBICIL.
19. ®opmyina UHTErpUPOBAHUS IO YACTSAM JIJIS1 OTIPEICICHHOTO0 UHTErpalia
20.ITpuioxeHus: onpeeIeHHOro HHTeTpalia.

IpumepHbIii BapuaHT aoMamHero 3aganus 2 (J[32)
1. I3MeHHUTH MOPSAA0K HHTETPUPOBAHKS B MHTETpAJIC:

= J'dxf f(x,y)dy

2. Boraueiutb [ (x + 2y)ixdy , re obmactse D orpannyena smHusIMA y=x°, y=0, x+y-

>
2=0.

3. Berunciuts miomans GUrypsl, OrpaHHueHHOM KPUBBIMU V2 = 2X, V = X.

IIpuMepHbI BAPUAHT KOHTPOJILHOM padoTsl 6 (KP6)

1. Haiitu oGmiee pemenue auddepeHmaibHOoro ypaBHEHUsI IEPBOTO MOPSIIKA.

a) (X+1)3dy-(y-2)2dX:0, 6) (x> = y?) dx + 2xydy = 0., B) y' +2xy = 2X.

2. Haiitu o6miee u yacTHoe pelieHue nudQepeHnanibHOro ypaBHEeHUs, YAOBIETBO-
PSIOILETO TAHHBIM HAaYaJlbHBIM YCIIOBUSIM.

yv'+y' =2y =cosx—3sinx, y(0)=1,y'(0) = 2.

Bomnpoce! k 3k3ameny 2 (2 cemecTp)

1. JIBOitHOM MHTErpaJl, TEOMETPUUECKUIN CMBICII, OCHOBHBIE CBOMCTBA.

2. Boruncnenue 1BOMHOTO HHTErpaia B JEKapTOBBIX KOOPJMHATAX.

3. Boruncnenue 1BOMHOTO UHTErpajia B MOJSIPHBIX KOOPAMHATAX.



4, ITpunoxeHue TBOMHOr0 HHTerpasa.

5. luddepennmanbapie ypaBHEHUS MepBoro nopsjaka. O0mme noHsITrs.

6. YpaBHeHuUs ¢ pa3[ieJIeHHbIMUA U Pa3JIESIOIMMUCS TIEPEMEHHBIMU.
7. OnHopoaubie nuddepeHraibHbIe ypaBHEHUS TIEPBOTO MOPSIKA.

8. JIuneiinbie nudQepeHmanbHble ypaBHEHUS IEPBOTo Mopsaka. Pemenne metoaom

bepnym.

9. YpaBuenue bepuymin.

10. Juddepennrianibuble ypaBHEHUS BBICIINX MOPSJIKOB, JOMYCKAIOIINE MOHUXKEHUE

I[mopsaka.

11. Jluneiinbie ogHOpoaHbIe U depeHnanbHble YpaBHEHUS BTOPOTO MOPSIKA € TO-

CTOSTHHBIMU KO3 (UIIECHTaAMHU.

12. Jluneitapie HeogHOpOAHBIE nuddepeHalbHble YpaBHEHUSI BTOPOTO MOPSAKA C
NOCTOSIHHBIMU KOd(dutimenTamu. CTpyKTypa petieHHs..

13. UnTterpupoBanue JIHIY BTOpOro mopsiika ¢ moCTOSSHHBIMU Kod(hduiineHTaMu u
MPaBOil YaCThIO CHEHMAIBHOIO BU/IA.

Ikaabl oneHKH 00pPa30BaATEJIbHBIX JT0CTHKEHUI

MaxkcumanbHbIA
Kon Bun onenoy- Kputepun bannst oa1- o
HOT'O Cpe/CTBa MUHHMaJTbHBIA
Oasn
KP1 Kontponbnas Boimonueno 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, JlomamHee Bermomaeno 60% u 6oree 2 baina 3a 10-6
J132 3amannel, 1 3aganue
JomarHee
3a1aHne?2
Kunl, KomnokBuym 1 | rmybokoe W IpodyHOE YCBOEHHE IpO- 14-15 15-9
Kn2 KomnokBuym 2 | rpaMMHOrO0 Marepuaina, IOJHbIE, IO-
clieZioBaTeNbHBIC, TPAMOTHBIE ¥ JIOTHU-
YEeCKM H3JIaraeMble OTBETHI, CBOOOJHO
CTIPABJISIONIUECS C TIOCTABICHHBIMU 3a-
JlayaMH, 3HaHUsI MaTepuaa.
3HAHWE NPOrpaMMHOr0 Marepuaia, 11-13
rpaMOTHOE U3JIOKEeHHe, 0e3 cylle-
CTBEHHBIX HETOYHOCTEH B OTBETE HA
BOINPOC, NPAaBUIbHOE MPUMEHEHHUE TEO-
pPETUYECKNX 3HAHUM.
YCBOEHHE OCHOBHOTO MaTepuaina, Npu 9-10
OTBETE JOMYCKAIOTCS HETOYHOCTH, TIPH
OTBETE HEAOCTATOYHO MPaBUIIbHbIC
(GbOopMyIMPOBKH, HapylEHUE MOCieno0-
BaTEIbHOCTU B H3JIOKEHUU MPOTPaMM-
HOTO MaTepHasa
-HEe3HaHUE NMPOrPaMMHOI0 MaTepuania, 0
21 Ok3ameH | rIyOOKOe W TMPOYHOE YCBOCHHE TIPO- 45-50 50-30
92 OK3aMeH 2 IPaMMHOI0 MaTepuajia, IMOJIHBIE, I10-




CJICOOBATCIIbHBIC, T'PAMOTHBIC W JIOTH-
YCCKHU H3JJaraCMbI€C OTBCTHI, CBOGOIIHO
CITPABJIAIOIIUECCA C ITOCTABJIICHHBIMU 3a-
Aa4aMH, 3HaHUA MaTCpuraia.

3HAHWE MPOrPaMMHOTO  MaTrepHaa, 35-44
rpaMOTHOE W3JIOXKEeHHe, 0e3 cylie-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, NMPaBUIBHOE TIPUMEHEHHUE TEO-
PETUYECKUX 3HAHUM.

YCBOEHHE OCHOBHOTO Marepuaia, HpH 30-34
OTBETE JIOMYCKAIOTCA HETOYHOCTH, -
IIPHU OTBETE HEJOCTATOYHO MPaBUIHHBIE
(OpMyYIMPOBKH, HapyIIEHUE IOCIEa0-
BaTEIIbHOCTU B W3JIOKCHHUU TPOTPAMM-
HOT'O MaTepHaa.

HE3HAHWE MPOrPaMMHOTO MaTepHaa, 0
IIPHU OTBETE BO3HUKAIOT OITHOKH.

HtoroBas oreHka MmpeacTaBisieT co0o cymMmy OalioB, 3apaOOTaHHBIX CTYIEHTOM IIPH
BBITIOJIHEHUH 33JIJaHUM B paMKaxX TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJISL U BHICTABIISIETCS B CO-
otBeTcTBUH C [lo0%KEHNEM O KPETUTHO-MOTYILHOM CUCTEME T10 CIIEAYIOIICH IIKae:

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

YuebHO-MeTOoan4YecKoe U HHPOPMAIIHOHHOE o0ecriedeHre Y4eOHOM TN CIMTIIMHBI
OcHoBHas nuTEparypa

1. bexnemuies J[.B. Kypc aHanuTtuyeckoil reOMETpuu U JUHEHHOUN anreOpbl: Yueo-
Huk.—18-em3n.,ucnp.—CII6.:3naTtenscTBOo«/Ianb»,2021.—448c. Pexxum JOCTyma:
https://e.lanbook.com/book/152643

2. Kpsixeun B.JI. JIuneitnas anreOpa B 3a/1ayax U ynpakHEHUIX: YdeOHoe 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. / Ilox pen. H.B. Epumona. — CII0.: U3narensctBO «Jlanby», 2021. — 224 c.
Pexum noctyna https://e.lanbook.com/book/174993:

4. bepman I'.H. COopHUK 3a/1a4 MO KypCy MaTeMaTHYECKOI0 aHaiu3a: Y 4eOHoe Toco-

oue. — CII6.: MWznmarenbctBo «Jlamb», 2020. — 492 c¢. Pexum jgocrymna:
https://e.lanbook.com/book/126705

JlononHuTtenbHas ureparypa

5. Jlusmmmn, K.M. Kypc nuneiHON anreOpsl U aHAIMTUYECKOW T€OMETPUH: yueOHUK /
K. Jlupmmu. - Caskr-lIlerepOypr: Jlawp, 2021. - 508 c. Pexum nocrymna:
https://e.lanbook.com/book/163398



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

6. Ilucemennsiit, J[. T. KoHCHEKT JEKIM MO BBICIIEH MaTeMaTHUKE: MOJHBIN Kypc /

. T. IluceMennsiid. - 14 uzn. — M.: Aitpuc-tipecc, 2017. - 608 c.
IIporpammuoe odecnieyenue u MHTepHET-pecypcChl

[Ipouiecc peanu3zanuu 00pa3oBaTesIbHON IPOrPaMMbl B COOTBETCTBUM C TPEOOBAHUSIMU
®I'OC BO obecrieueH HEOOXOIUMBIM KOMITJIEKTOM JIUIIEH3MOHHOTO MTPOTrPaMMHOTO obecte-
yerust « Wordy», «Power Paint» Bepcun Office 2010.

MarepuajbHO-TEXHUYECKOE O0ecTeuyeHue y4eOHOM U CHUIIIMHbI

JlekinoHHBIE  3aHATUA  OPOBOAATCS B CHEHHAIM3UPOBAHHBIX  AyIAUTOPHSIX,
OCHAILIEHHBIX MYJIbTUMEIUUHBIM 000pyAoBaHueM. JJisi pOBeIeHUs TPAKTUYECKUX 3aHATUN
U BBIMIOJTHEHUSI CAMOCTOSITENIbHON paOOThl UCIIONB3YIOTCS yUeOHbIE KOMIIBIOTEPHBIE KJIACCHI
C BbIXOJOM B VHTEpHET M JUIEH3HOHHBIM MpOrpaMMHBIM oOecrieueHueM. Mcnonb3yercs
MYJIbTUMEIUNHBIN KypC JIEKIIAMN.

MeToanyeckue peKOMeHIAIUN JJIsl CTYIEHTOB

1. Yka3anus ny1s npoCiIyIIMBaHMS JEKIAN

[lepen HauamoMm 3aHSATHUNA BHUMATEIHHO O3HAKOMHUTHLCA C YU4E€OHBIM IJIAHOM MpPOBEJIe-
HUS JICKIUW U CIUCKOM PEKOMEHI0BAaHHOM JINTEPATYPHI.

[lepen mocemeHneM OYEpPETHOM JIEKIMHA OCBEKUTHh B MaMSITH OCHOBHBIE KOHUEIIIUH
MIPOIJIEHHOTO paHee Matepuania. [loqroToBUTh mpu HEOOXOIUMOCTH BOIMIPOCHI MIPernoiaBare-
mo. He Hago onacaThcsi, 4TO BOIPOCHI MOTYT OBITh MPOCTHIMHU.

Ha nexuun oCHOBHOE BHHUMAaHHE CIIEYET YACNATh HE POpMyJIaM U MaTEeMaTHUYECKUM
BBIKJIAJIKAM, a COAECP/KAHUIO U3yYaEMBbIX BOIIPOCOB, ONIPEACIICHUSAM U MIOCTAHOBKAM 3aa4.

B npouecce n3ydeHus JEKIUOHHOTO Kypca HEOOXOAUMO MO BO3MOXHOCTH 4acTO BO3-
BpalaThCsi K OCHOBHBIM TOHSTHSIM M METOJAaM PEHIeHUs 3a7a4 (371eCh BO3MOKEH BHIOOpOY-
HBI KOHTPOJIb 3HAHHUK CTYJICHTOB).

JKenarenbHO MCHOJIB30BAaTh KOHCIIEKTHI JIEKIIHMI, B KOTOPBIX UCIOJIB3YETCA MPHUHSTAS
Mpeno/iaBaresieM cucteMa 0003HAUYEHUH.

Jlnst 6onee moApoOHOro M3y4deHHsI Kypca cliefyeT padoTaTh ¢ PEKOMEHJOBAaHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMH U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. Yka3zaHus Ui y4acTHs Ha MPAKTUYECKUX 3aHATHSIX

[lepen mocenieHUEM MPAKTUYECKOTO 3aHATHS YSICHUTh TEMY 3aHSITUS U CaMOCTOS-
TEJIbHO W3YUYUTh CBSA3AHHBIE C HEW MOHATUS U METO/Ibl PEUICHUA 3a1a4.

[lepen pemienriem 3a1ad akTUBHO Y4aCTBOBATh B OOCYXKJICHUH C TIPENOaBaTeIeM OC-
HOBHBIX TTOHSITUM, CBSI3aHHBIX C TEMOW MPAKTHYECKOTO 3aHATHSI.

B mpouecce pemenus 3amad BECTH IUCKYCCUIO C NMPENOAABATEIEM O NMPABUIBHOCTH
MIPUMEHEHUSI METOJIOB UX PEIICHHUS.

[Io BO3MOXHOCTH CaMOCTOSITEJIbHO JOBOJWTH PEIICHUE NPEAJIaraeMblX 3aaad 10
OKOHYATEIbHOTO UTOTA.

B xonrie 3ansaTHS Tpy HEOOXOMMOCTH BBISICHUTD Y TIPETIOIaBaTeNIsl HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pa0OThl HEOOXOIMMO pacreyarTarh.

3.YkazaHus JJ1s BBITIOTHEHUSI CAMOCTOSITEIbHON PaOOTHI


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.

[TonyuuTs y npenoaaBatelis 3aJJaHUE U CIIUCOK PEKOMEHJOBAHHOM JIUTEpaTyphl. N3y-
YEHHE TEOPETHUUYECKUX BOMPOCOB CIEIYET MPOBOJIUTH 110 BO3MOXKHOCTU CAMOCTOSITENILHO, HO
U 3aTPYAHEHUAX 00paIIaThCs K MPEToaBaTelto.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Ipu BeIMONTHEHNHM (POHTAIBHBIX 3aJaHUN M0 YCMOTPECHHIO TPEmNojaBateiis padoTa
MOXET OBITh OIlEeHEHA 0€3 MUCHbMEHHOI0 OTYETAa HA OCHOBE OTBETOB HAa KOHTPOJIBHBIE BOIPO-
Chl, IPU YCJIOBUY aKTUBHOW CaMOCTOSATEIIBHOU pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoanyeckue peKOMEHAAUM IJIsl IpenoaaBaTeaen

1. Ykazanus 115t npoBeACHUS JICKIINI

Ha nepBoit BBOAHOM JEKIIMH ceiaaTh OOIIUH 0030p coiep)kaHus Kypca U OTMETHTH
HOBBIE METOJIbI M MOJAXO/bI K PEIICHUIO 3371a4, pACCMAaTPUBAEMBIX B KypC€, TOBECTH JIO CTY-
JICHTOB TpeOoBaHUs Kadeaphl, OTBETUTH HA BOIIPOCHI.

[Ipy NOArOTOBKE K JICKIIMOHHBIM 3aHATUSAM HEOOXOJIMMO MPOyMaTh IUIaH €ro MpoBe-
JECHHS, COIEP)KAaHNE BCTYIUTEIbHOM, OCHOBHOM M 3aKJIIOUYUTEIBHON YaCTH JIEKIIUH, O3HAKO-
MUTBCSI ¢ HOBUHKAMHU Y4EOHON M METOJMYECKON JIUTEepaTyphl, MyOIUKAIUIMHA TIEPHOIHYE-
CKOM MeYaTH 110 TEME JIEKIIMOHHOTO 3aHATUd. [lepen n3iokeHnemM TEKYIIEeTro JEKIIMOHHOTO
Marepuajia HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTHTHYTHIX Ha MPEabIaymux Jekiusax. C
ATOM 1ENbI0 33/aTh HECKOJIbKO BOIPOCOB ayJAUTOPUH W OCYIIECTBUTH BBHIOOPOYHBIN KOH-
TPOJIb 3HAHUS CTYJCHTOB.

B xoie JNeKIMOHHOTO 3aHATHA MpernojaBarelib JOJDKEH Ha3BaTh TeMy, Y4eOHBIE BO-
MPOCHI, 03HAKOMUTH CTYJICHTOB C NIEPEYHEM OCHOBHOM M JIONOJHUTEIBHOW JIUTEPATYPHI 1O
TeMme 3aHATUs. PackpeiBas cojeprkaHre y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMaHUE CTY-
JICHTOB Ha OCHOBHBIX KAaTETOPHSX, SBJICHHUSAX U MpoIlleccax, 0OCOOCHHOCTIX MX MPOTEKaHUS.
PackppiBaTh CyIIHOCTh M COJIEpKAHHWE PA3JIMYHBIX TOUEK 3PECHUS M HAYYHBIX MOAXOJIOB K
OOBSICHEHUIO TEX WJIM UHBIX SBJICHUHN U TIPOLIECCOB.

CrnemyeT apryMEHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO MO3UIMIO 1O CIIOPHBIM TEOpe-
TH4YecKuM BompocaM. [IpuBoauTh mpuMepsl. 3agaBaTh MO XOIY HU3JIOKEHUS JICKIIMOHHOTO
Marepualia pUTOpUUECKUE BOTIPOCHl M CAaMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aK-
TUBU3AIUN MBICIUTEIILHOU JESITEIbHOCTH CTYJICHTOB, MOBBIIICHUIO UX BHUMAaHUS U UHTEPE-
ca K maTepuaiy JEKIUH, ee cojaepkanmio. [IpernogaBarens MOKEH PYKOBOJHWTH pabOTOM
CTYyJICHTOB TI0 KOHCIIGKTHPOBAHHUIO JICKIIMOHHOTO MaTepHaya, IMOTYEpPKUBATh HEO0OXOIH-
MOCTb OTPaXCHHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUM M3ydaeMOM TeMbI, 0CO00 BBIJCTISA,
KaTeropuajbHbIN amnmapar. B 3akatounTenbHON 4acTu JIEKIIMU HEe0O0XOoauMo chopMymnupo-
BaTh OOIIIME BBIBOJIBI MO TEME, PACKPHIBAIOIIME COACPKAaHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jjekiuu. OOBSIBUTH IJIAaH OYEPETHOTO MPAKTUYECKOTO 3aHATHS, 1aTh KpaTKUE PEKOMEH 1a-
U TI0 TOATOTOBKE CTYACHTOB K 3aHATHIO. ONpeieIuTh MECTO U BPEMSI KOHCYJIbTAILlUU CTY-
JICHTaM, TIO’KEJIaBITNM BBICTYIIUTH Ha 3aHATHU C IOKJIaTaMu U pedeparamu.

Ha mocnenneit nekmuu yaenuth BpeMs JUisi 0030pa HanboJiee Ba)KHBIX TMOJIOKECHHH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI



YeTko 0003HAYUTH TEMY MIPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE IMOHATHS, CBSI3aHHBIE C TEMON NPAKTUUECKOTO 3aHATHS.

B nponecce pemenus 3agad BECTH JUCKYCCHIO CO CTYJIEHTaMH O MPaBUJIbHOCTH MPU-
MEHEHMSI TEOPETUUECKUX 3HAHUH.

OtMeuaThb CTyJICHTOB, Han0OJIee aKTUBHO YYAaCTBYIOIIMX B PEIICHUH 3a1a4 U TUCKYCCHUSX.

B KoHIIe 3aHATUS 33/1aTh ayIUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3aHus 10 KOHTPOJIO CAMOCTOSTEIbHON pabOThI CTY/IEHTOB

[To ycmoTpeHuto npenojaBareis 3alaHie Ha CaMOCTOATEIbHYI0 paboTy MOXKET OBbITh
WH/IMBUIyaJIbHBIM WU (PPOHTAIIBHBIM.

[Tpu nucnosib30BaHUN MHAMBUAYAIBHBIX 3a/laHUi TPeOOBATh OT CTY/AECHTA TMCbMEHHBII
OTYET O MPOEeTaHHON padoTe.

[Tpu mpuMeHeHnn (POHTANBHBIX 3aJJaHUI BECTH KOJJICKTUBHBIE OOCYKIEHHS CO CTY-
J€HTaMU OCHOBHBIX TEOPETHYECKHUX MOJIO0KEHUN.

C uenpro KOHTPOJISI KAYECTBA BBIMIOJHEHUSI CAMOCTOSITENIbHOW paboThl TpeOOBaTh UH-
JTUBUYaAIbHBIE OTYETHI (IOMYCTHMO BMECTO NMHCHbMEHHOTO OTYETAa NPUMEHSATh MHIUBUIY-
aJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM C TpeboBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl MO HANPAaBIECHUIO MOJATOTOBKU
18.03.01 «Xumuueckass TEXHOJIOTHSD.

PaGouyto nmporpammy coctaBui ﬂf ” cT. npenoaasatens T.d. AppommnHa
i i 7

Penenzent noueHt, JI.B. bapanoBckas

ITporpamma onob6pena Ha 3acemanun Y MKH 18.03.01 «XuMudeckass TEXHOJIOTHS» OT
15.11.2021 roma, mporokomn Ne 2.
o

[Ipencenarens yaeOHO-METOINYECKON KOMUCCHUH v Yepuora H.M.



