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eab ocBOeHUs yUeOHOM TMCIMILIMHBI

[lear ocBoeHMsI NUCUUILIMHBI «MareMaTtvka» B COOTBETCTBUU C OOLIMMHU LEISIMHU
OOII BO: npuoOpeTreHue 3HaHUM, MPeTyCMOTPEHHBIX MPOTrpaMMoi, GOpMHUPOBAHNE YMEHU S
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 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 IOJArOTOBKa 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 TUTIA,

- 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 CIEIYIONTNE

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(OPMAIIMHN; OCYIIECTBISATh KPUTUYECKHUN




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  wucnonb3oBaTh | 3-OIIK-2 3HaTh MaremMaTH4ecKHe METOIbl (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

BosJjieyenue B pa3Ho-

ctu (B16)

KEHEPHOM KyJIbTYpbI 32 CUET MPaKTU-
YECKUX CTYACHUYECKHX HCCIEI0BaHUMN
COBPEMEHHBIX  IPOU3BOJCTBEHHBIX
CUCTEM; TPOEKTHOW JEATEIBHOCTH
CTYJEHTOB IO pa3paboTKe U ONTUMHU-
3allMd  TEXHOJIOTMUECKUX  CHUCTEM,
CBA3AHHOM C PEIICHHEM pPEAIbHBIX
IIPOU3BOJICTBEHHBIX 3aJad; IMPOXO0XK-
JIeHUs] 4epe3 pazHooOpa3Hble WIpo-
Bble, TBOpYECKHE, (EeCTUBATILHBIC
dbopmbl, TpeOyrolue aHaIu3a CIOXK-
HOTo 00BEKTa, MOCTAHOBKU OTHOCH-
TEIbHO HEro mnpeo0pa3oBaTeIbHbIX
3a1a4 JUIsl UX ONTHMAJbHOIO pelle-
HUSL

Hanpasise- | Co3nanue yciaoBuii, | Mcnonb30BaHne BOCIUTATEIbHOTO
. IUIAHOBYI0 BHEY4eOHYI0

HHUe/LeTn o0ecrneyUBAOIIMX | MOTEHIUAIA Y4eOHOH JUCHUIINHBI

AeATEJIbHOCTh

1.Opranusanusi HaydHO-
[Ipodeccu- | -bopmupoBanue Hcnonp3oBanue BOCITMTATENBHOTO | IpaKTHYECKUX  KOH(e-
OHAJIBLHOE W | KYJBTYPbl ~HMCCIEO- | MOTEHIHMAIA TUCUUIUIMH MPO(ECCHO- | peHIMii M BCTped C Be-
TPydOBOC BaTEIbLCKOM M HHXKE- | HAILHOTO MoAayJid I q)OpMHpOBa- JyIIAMU CIIENUATUCTaAMH
BOCIIUTAHUE | HEPHOM  JICATENIbHO- | HUSI MHXKEHEPHOTO MBILUICHUST ¥ WH- | IpenpuaTuii ropoja u

BeTepaHaMHu aTOMHOM
OTpAacIH.

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

CTPOUTECIIBHBIX OTPAI0B

Crpykrypa u coaepkaHue y4eOHOM IUCIUTIIHHBI
JlucrunHa mpenoaaeTcs CTyleHTaMm B 1-om u 2-om cemectpax. OOmias TpymaoeM-
KOCTHb JUCHHUILUIMHEI COCTABIACT 8 3aUETHBIX €AUHUIL, 288 aK. 4acoB.



Kanenaapublid miian

Ne Ne | HaumeHoBaHue pa3aesa | Buabl yueOHOI 1eATeILHOCTH (B ATTecTa Makcu
P T (TeMbl) JUCUUTJIMHBI qacax) LM pas- MAaJlb-
a e o ° aeJsa HBIN
3 M E 2 (dopma) oaJLI
i bl e § 3a
e = g | E paszzel
I e = S| 2
a 3 % S | A 8
2] = = ®)
1 cemecTp
1 1 | Jluneitnas anreOpa. 32/4 6/2 - 6/2 | 20 KP1 30
2 | BektopHas anre0pa. 18 4 - 4 10 31
3 | AnanuTHyecKas reoMer- 32/4 6/2 - 6/2 | 20 Kl
pusi.
4 | KoMIuieKCHbIE YuCIa. 14 2 - 2 10
2 5 | BBeneHue B MaTeMaTuye- 22/4 6/2 - 6/2 10 KP2 20
CKHMH aHaJIu3.
6 | duddepenimanbHoe uc- 26/8 8/4 - 8/4 | 10 KP3
yucineHue GyHKIuu of-
HOM NIEPEMEHHOM.
144/20 | 32/10 32/10 | 80
Buja npoMeKyTOYHOM aTTeCTALMHU JIK3aMeH 50
2 ceMecTp
3 7 | OyHKIMH MHOTHX TIepe- 32/4 6/2 - 6/2 | 20 KP4 30
MEHHBIX KP5
8 | HeonpeneneHupie u 50/8 10/4 - 10/4 | 30 Kn2
orpezieNieHHbIE HHTETpa-
JIbl
4 9 | KparHble HHTErpajbl 36/4 8/2 8/2 | 20 132 20
10 | OGeikHOBEHHBIE qUbde- 26/4 8/2 - 8/2 10 KP6
pEeHIIUATIbHBIE YPaBHEHMUSI.
144/20 | 32/10 32/10 | 80
Bua npomeKyTo4HO# aTTecTalnu IK3aMeH 50
ConeprxaHue JIEKIITMOHHOTO Kypca
YuebHo-
Bcero
Tema nexuun. Bopocekl, oTpadarbiBaemMble Ha JIEKIIUA qacop | METOAMYECKOE
olecrieyeHue
1 cemecTp 6
Tema 1. J/Iuneiinas anaredpa.
Matpuiibl U AeMCTBHS HaJl HUMHU, OMPEIESIUTENH 2-TO U 3-TO, UX BBIYUCIICHUE. 1-3,5,6
[Tonsitue cuctembl nuHEHHBIX anreOpamdeckux ypaBHeHuid (CJIAY). Meron
Kpamepa pemenust CJIAY.
Tema 2. BekTopnasi anredpa 4 1-3,5,6
CkansipHble ¥ BEKTOpHbBIEC BEIMYMHBL. JIMHEWHbIE onepaluy HajJ BekTopaMmu. ba-
3HC, pa3joKeHue BeKTopa mo Oasucy. JlelcTBUA Hall BEKTOpaMU B KOOPAMHAT-
HO (hopme. CkansipHOE NMPOU3BEICHHUE 2-X BEKTOPOB, €0 CBOWCTBA M BbIpaxe-
HUE B KOOpAMHATHOM popme. BekTopHOE M cMeliaHHOe MPOU3BEIEHHUS.
Tema 3. Ananurnyeckasi reomerpusi. KoopauHaTtsl Ha IUIOCKOCTH M B NpO- 6 1-3,5,6
CTpaHCTBE: JIEKapTOBbI, MOJIIPHbIE, IMJIUHAPUYECKHE. Y paBHEHUE MIPSIMOM: C yT-
JOBBIM KO3(PUITMEHTOM, 0011Iee, B OTpe3Kax. Y paBHEHHUE MydKa MPSIMBIX, YpaB-
HEHHE MNPsIMOM, MPOXOAANIEH Yepe3 JBE JAaHHbIC TOYKUA. YTOJI MEKIY ABYMS




MPSIMBIMU, YCJIOBHUS MapaJIJICIbHOCTH U NMEPIEHIUKYISIPHOCTH.

[TnockocTh: oOIee ypaBHEHHE, TMOHATHE HOPMAIbHOTO BeKTOpa. YacTHbie
CIIy4au pacroOXKeHHs TNIOCKOCTH B KOOPIMHATHOM MPOCTPAHCTBE. YTOI MEXY
IJIOCKOCTSIMH, YCJIOBUSI MAPAIUICIBHOCTH U MEPIEHIUKYISIPHOCTUA JBYX IJIOCKO-
cTeil.

[Ipsimast B mpocTpaHCTBE: MOHATHE HAMPABIISIONIETO BEKTOPA, KAHOHUYECKOE
ypaBHEHHE TpPSIMOH, o0lllee ypaBHEHHUE, MapamMeTpuiyeckoe ypaBHeHue. B3anm-
HOE PAaCIOI0KEHUE JBYX MPSAMBIX B IPOCTPAHCTBE. YTOI MEXK]Y MPSIMBIMH.

B3anmHuoe pacnosniokeHue npsiMor U IJIOCKOCTH. YTOJ MEXKY IpsIMON U
IJIOCKOCTBIO. Y CJIOBUS MapauIeIbHOCTU U MEPIEHANKYIISIPHOCTH IPSIMOH 1
ockocTt. Kpusbie 2 mopsiaka.

Tema 4. KoMmiekcHBIe YHCJIA.

Ornpenenenne KOMIUIEKCHOTO Yuciia. Anredpandeckasi, TPUTOHOMETPUYECKAS W
nmokasarenbHast (popMbl KOMIUIEKCHOTO umcia. JleWcTBHsI HaJ KOMIUIEKCHBIMH
YHCJIaMH.

Tema S. BBeieHre B MaTeMaTHYeCKUI aHAIH3.

Onpenenenus npeaena ¢yHkuuu. OAHOCTOpOHHUE TMpeaenbl. beckoHedHO
OosbIIe U OECKOHEUHO Mallbie (PYHKIMH. DKBHUBAJICHTHBIE OCCKOHEYHO MAJIbIC
¢dbynkiun. [lepBolif 1 BTOpoil 3amMeydaTenbHbIe IPEIebl.

4,6

Tema 6. JuddepenunaibHoe ucuncjienne PyHKIHN OAHON NepeMeHHOM.
ITpousBonHas QyHKIMH, €€ TeOMETPUUECKUI U MeXaHHUuecKuil cmbici. [IpaBuna
maddepenmmpoBanus ¢pynkuuid. Tabmuna npon3BoaHbX. IIpon3BogHBIE BBIC-
mux nopsakoB. duddepenunan Gynkuuu. IIpunoxkeHue npous3BOAHBIX K HC-
clieIoBaHMIO PYHKIMH 1 iocTpoeHnto rpaduka. [Ipasuo Jlonurans.

4,6

Hrtoro

32

2 cemecTp
Tema 7. DyHKUMH HECKOJbKHX MepeMeHHbIX.
Omnpenenenve ¢pyHkiuu AByX nepeMeHHbIX. [Ipenen dpynkuuu. YactHble mpous-
BOJIHbIE. YaCTHBIE MPON3BOIHBIEC BHICIIUX IMOPSJIKOB.

4,6

Tema 8. HeonpenesieHHuble u onpeaejieHHble HHTErPaJbl.

[TepBooOpasnas. HeonpeneneHHblil HHTErpail U €ro cBOMCTBA. Tabnuiia OCHOB-
HBIX (opMyI HHTErpupoBaHus. HemocpeacTBeHHOE MHTEIpUPOBAHUE.
OnpeneneHHblil UHTErpaid Kak Mpeaesa MHTerpajbHbIX CyMM. OCHOBHBIE CBOM-
CTBa ompeneneHHoro uurerpaiga. @opmyna Herotona-Jleitonuna. Beruncienne
ONPEJIETICHHOI 0 MHTErpasa.

10

4,6

Tema 9. KpaTuble nHTerpajbl. /[BoiiHble MHTErpalibl: ONpEAEICHUE, TeOMET-
pUYECKU CMBICH, CBOMCTBA. BhruncieHnne ABOMHBIX MHTErpanoB. [Ipunoxenue
JIBOWHOI'0 MHTErpasa.

4,6

Tema 10. O0bIkHOBeHHbBIe AU PepeHIHATIBHbIE YPABHEHHS.

OcHoBHbIE TOHATHA AU depeHInaNIbHBIX ypaBHeHUN. [luddepennmanbabie
ypaBHEHHsI 1-TO TMOpsIIKa ¢ pa3AesIFOIIUMUCS TIEPEMEHHBIMH, JIMHEHHBIE ypaB-
HEHMsI. Y paBHEHHMsI BBICIINX TOPSIIKOB.

4,6

Hroro

32

IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema npakTudeckoro 3ansitusi. Borpocel, oTpadaTsiBaemMblie HA IPAKTHY e-
CKOM 3aHSITUM

Bcero
JacoB

YyeoHo-
METOANYEeCKoe
ob0ecreuenue

1 cemecTp
Jluneiinas aaredpa. JlelicTBus Haj MaTpuIlaMu. BeIYucClieHre onpeaennTenei.
Pemenne CJIAY.

1-3,5,6

BexTopnas aaredpa. CxaisipHOe NMpPOU3BEIACHHE BEKTOPOB, YIOJl MEX]Yy BEKTO-
pamu. BekTopHOE mpom3BeneHUE BEKTOPOB, IUIOWIAAL Mapaenorpamma. Cme-
IIaHHOE NIPOU3BEECHUE BEKTOPOB,00bEM NapalIesIeIuIe 1a.

1-3,5,6




AHaJIUTHYeCKAsl TeOMeTPHUsl. Y paBHEHHUS MPSIMOM Ha IJIOCKOCTH U B MPOCTPAH- 6 1-3,5,6
cTBe. Briuncnenue yrina Mexay npsMbIMU. Y PaBHEHHUS IUIOCKOCTH, BBIYHCIICHHUE
yria MeXIy IUIOCKOCTSIMH. PaccTossHMe OT TOYKHM 10 NPSIMOM M IUIOCKOCTH.
YpaBHEHHs KPUBBIX BTOPOTO MOPSIKA HA TUIOCKOCTH.
KoMiuiekcHblie yncJia. 2 6
[Tepexon ot anredpandeckoil GopMe KOMILICKCHOTO YHCIa K TPUTOHOMETPHUYEC-
CKOI1 1 006paTHO. JlelicTBUS HaJ] KOMIUIEKCHBIMH YU CIaMH.
BBeenne B MaTeMaTHUYeCKHUIl aHAIN3. 6 4,6
Brruncnenune npenenoB ¢yHkiuil. PackpbiTue HeonpeaeneHHOCTEeNH pa3InyHoOro
BUJIA.
NuddepeHunanbHoe HcUncIeHne PYHKINU OTHOW TMepeMeHHOM. 8 4,6
Brruuciienne npou3BOIHBIX OT CYMMBI, IPOU3BeIeHHs, YacTHOTO. Jnd pepenun-
poBanue cia0kHOM PpyHkunU. [Iponu3BOIHBIE BHICIIMX TOPSIKOB, X BHIYUCIICHHE.
[TpaBuno Jlonurans. HccnepoBanue (GyHKIMHM C TOMOIIbIO Tpou3BoaHOM. [lo-
cTpoeHue rpaduka GyHKIUN.
Hroro 32
2 cemecTp 6 4.6
DOYHKUIHN HECKOJBKHUX MepeMeHHbIX.
Bbruuciienne 4yacTHBIX MPOU3BOAHBIX (DYHKIMIA 2-X TepeMeHHBIX. Berancienue
nonHoro auddepennuana. BplunciaeHre YaCTHBIX MPOU3BOAHBIX BBICHIUX I1O-
PSIIKOB.
HeonpenesieHHble U onpeaejieHHbIe HHTErPaJibl. 10 4,6
HenocpencTBeHHOE MHTETPUPOBAHUE HEONPEAEIEHHOr0 UHTErpaja. 3aMeHa Iie-
pemenHbIx. MHTerpupoBanue nmo yactsMm. VHTerpupoBaHue paldoHaIbHBIX JIPO-
Oeli, TpuroHomerpudeckux (pyHKIMA. Brrancienne onpeneneHHOro WHTErpaia.
[TpunoxkeHue onpeaeneHHOro HHTerpaia.
KpaTHbie uHTerpajnl. Berauciienne JBOWHBIX HHTETPAJIOB. 8 4,6
OO0bikHOBeHHbIe TU( epeHINATbHbIE YPABHEHHS. 8 4,6
Pemenne nuddepeHunanbHbIX ypaBHEHUH | opsaka ¢ pa3aessionuMucs nepe-
MEHHBIMH, OJIHOPOJHBIX, JUHEHHBIX YpaBHEHUM. PeleHne ypaBHEHUMN BBICIIETO
nopsiaka. JInHelHble ypaBHEHUS! BTOPOTO MOPSJIKA, UX PEIICHUE.
HTtoro 32

Ilepeyennb 1a00paTOPHBIX PAdOT - HE PEAYCMOTPEHBI YUEOHBIM TUIAHOM.

3agaHusd 11 CAaMOCTOSATEILHON Pad0ThI CTYICHTOB

Bonpocs! 1u1s1 caMOCTOATEIBLHOTO0 H3Y4YeHHS (3a1aHUA) Bcero yacos Yu4eOHo-
MeToAuYecKoe
o0ecnieyenue
1 cemecTp 20

Brrunciienue onpenenureneid BBICIIMX MOPAIKOB. PaHr marpuibl. 1-3,5,6

Pemenue cucrem JIMHENHBIX OTHOPOJHBIX YPABHEHHUM.

[TpunoxXeHns BEKTOPHOTO, CMEIIAHHOTO MTPOU3BEACHU. 10 1-3,5,6

[TpeoOpazoBanue cucTeMbl KOOpAUMHAT. [lOBEpXHOCTH 2-T0 TTOPSAKA. 20 1-3,5,6

KommnekcHble unciaa U IeHCTBUS HaJl HUMH. 10 6

OcHoBHBIE XapakTepucTuku (yHkIuii. OCHOBHBIE 3JE€MEHTapHBIC 10 4,6

byHKINN.

[Ipumenenne nuddepennrana K NPUOIMIKEHHBIM BBIUYHCICHUSIM. 10 4,6

[TpunokeHuss MpPoU3BOJIHBIX. UMCIEHHBIE METObl PEIIEeHUs HEeu-

HEUHBIX YPABHEHUM.

Hroro 80




2 cemecTp 20
JuddepeHurpoBanue CIOXHOM M HEIBHOH (DyHKIMH. DKCTpeMyM 4,6
byHKIIMM 2-X TepeMEHHBIX, €ro BbluucieHue. Haubonbiiee u
HauMEHbIIIee 3HA4YeHUs (DYHKIHUU B 3aMKHYTOW OO0JIACTH. Y CIIOBHBIM
KCTPEMYM.
WuTerpupoBanue UppaoHAIbHBIX (GYHKIUH. 30
[Tpunoxxenue onpeneneHHoro uHrerpaia. HecoOcTBeHHbIE HHTETpa- 4,6
JIBL.
TpoliHple WHTErpajbl: ONpEAeiCHUEe W CBOWCTBA. BpluMCieHHE H 20 4,6
IPUII0KEHNE TPOWHBIX MHTETPAJIOB.
Merton Jlarpanxa pemenust nuddepeHmanbHbIX ypaBHeHH. Pere- 10 4,6
HHe cucteM auddepeHnnanbHbIX YpaBHEHUH.
Hroro 80

PacueTrHo-rpaduyeckasi pabora He peayCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padoTa He npexycMoOTpeHa Y4eOHbIM IIAHOM

OoOpa3oBare/ibHbIE TEXHOJIOTHH

[Tpu peanuzanuu ydyeGHOro Marepuajia Kypca MCHOJB3YIOTCS pa3iMuHble 00pa3oBa-
TEJIbHBIE TEXHOJOTUH, CIIOCOOCTBYIOLIUE CO3JaHUIO0 aTMOC(epbl CBOOOJHOM M TBOPUECKOU
JUCKYCCUM KaK MEXKIy IPENoJaBaTeIeM U CTYAECHTaMH, TaK U B CTyZeHYecKou rpymie. Ie-
JBIO TIPU ATOM SIBJISIETCS] BBIPAOOTKA y CTYJICHTOB HAaBBIKOB M KOMIIETEHLIMH, MO3BOJISIOLINX
CaMOCTOSATENIbHO BECTH MCCIIEI0BATENbCKYIO0 U HAYYHO-TIEJarOrHYeCKyIo padoTy.

AyIuTOpHBIE 3aHATHSA IPOBOAATCS B BUE JIEKIMHU ¢ ncnoib3oBanneM [IK u komnero-
TEPHOI'O MPOEKTOPA, NPAKTUUECKUX 3aHATUH, ¢ ucnonb3oBanueM [IK mpu mposenenun pac-
yetoB. CaMocTosiTeNnbHas paboTa CTyI€HTOB MPOBOJUTCS O] PYKOBOJCTBOM IpENojiaBaTe-
Jel, ¢ oKazaHUEM KOHCYJIbTAlMi M IOMOIIU MPHU MOATOTOBKE K KOHTPOJIbHBIM paboTaMm, BbI-
IIOJIHEHUHU JOMAIIHUX 3aJaHUM.

DoH/I OLICHOYHBIX CPEICTB
@DOHJT OLEHOYHBIX CPEACTB MO TUCHUUILIMHE O00ECIEYMBAET MPOBEPKY OCBOCHMS ILia-
HUPYEMBIX PE3YJIbTaTOB 00y4YeHHUs (KOMMETEHIM U UX MHAUKATOPOB) MOCPEICTBOM MEPO-
OPUSTUN TEKYILIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS 110 TUCLUIUIMHE.
CBsi3p Mexy (HOpMUPYEMBIMU KOMIETEHIUSIMH U (OpMaMU KOHTPOJISI UX OCBOCHMUS
IpeJicTaBjlIeHa B cleaytonei Tabnuie:

Ne HanmeHnoBaHMe KOHTPOIMPYEMBIX Kon n HauMeHoBaHME MHAUKATOpA HanmenoBanue
n/n pa3aesoB (TEMBbI) JOCTHKEHHS] KOMIIETEHIIUN OLICHOYHOTI'O CPEICTBA
Bxo/1HOM KOHTPOJIb

Bxonnoit
1 A Bomnpocer
KOHTPOJIb

ATTCCTE[I_[I/ISI PasaciioB, TCKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTU

Pazgen 1 3-VK-1, V-YK-1, B-VK-1 KontponbHas padota
TeMsr: 1

. 3-OI1K-2, Y-OIIK-2, B-OIIK-2
1. JIuneiinas anreopa. Homamnee 3aganue 1,
2. BextopHas anreOpa. KomnokBuym 1




3.AHanuTuueckas reoMeTpusl.
4. KommuiekcHbIE Ynca.

Pazmen 2

Tema 5. BBeaenue B MaremaTuye-
CKHI aHaJIu3.

Tema 6. {uddepennmanbHoe HCUKC-
JeHue QYHKIMW OJTHOM TIEPEeMEHHOM.

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

KontponbHas pabora
2
KonTtpomnbsHas padota

3

[IpomexxyTouHas arrecrauus
Ok3ameH 1 3-VK-1, V-VK-1, B-VK-1 Bompocsl k 3k3aMeny
3-0OIIK-2, Y-OIIK-2, B-OIIK-2
Paznen 3. 3-VK-1, V-VK-1, B-VK-1 KontponsHas padora

Tema7. OYHKUUM MHOTHX HEPEMEH-
HBIX.

Tema 8. HeomnpeneneHuslii u ompe-
JICJICHHBIA UHTETPAJIbI.

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

4
KonTtponsHas padora
5

Komnoksuym 2

4 Pazpnen 4. 3-YK-1, ¥V-VK-1, B-YK-1 Jowmartnee 3aganue 2
Tema 9. Kpatnbie unTerpansi. 3-OlI1K-2, YV-OIIK-2, B-OIIK-2 KonTponbnas pabora
TemalO. uddepenuansusie ypas- 6
HEHUSL.

ITpoMexxyTouHast arrecranus

3-VK-1, V-YK-1, B-YK-1
3-OI1K-2, Y-OIIK-2, B-OIIK-2

DK3aMeH 2 Bomnpocs! k 3x3ameny

BxonHO# KOHTpOJIb NpeiHa3HAUYEH AJIs1 BBIABICHUS MPOOETOB B 3HAHUSAX CTYJIEHTOB U
TOTOBHOCTH MX K IOJYYEHHUIO HOBBIX 3HAHUM.

Tekymuii KOHTPOJIb — 3TO HEMPEPBIBHO OCYIIECTBISIEMBIA MOHUTOPHUHT YPOBHS 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) 3aHATUHN, IPOBOJAUMBIX MO pacnucanulo. Dopmamu TEKyIIEro KOHTPOIIS SBISIOTCS BbI-
MOJIHEHUE KOHTPOJIbHBIX pa0dOT U TOMAIIHUX 3aJaHHH.

B kauecTBe OLIECHOYHOI'O CPEACTBA ATTECTALMM Pa3leia UCIHOJBb3YIOTCS KOJIJIOKBUYM,
UTOTOBast KOHTPOJIbHAS padoTa.

Jns mpoMeKyTOYHOM aTTeCTalMu IMPEIyCMOTPEHBI SK3aMEHALMOHHBIE BOMIPOCHI H
MIPAKTUYECKUE 3aJaHUS.

[To utoram oOy4eHUs BBICTABIISIETCS DK3AMEH.

1 cemecTp
IIpuMepHBIe BONPOCHI BXOAHOI'0 KOHTPOJISA

1. Ilonatus MeauaHbl, OUCCEKTPUCHI BBICOTHI TPEYTOJIbHHKA.

2. CBoiicTBa paBHOOEIPEHHOTO TPEYTOIHLHUKA.

3. COOTHOIIEHHS MEX]Ty CTOPOHAMH U YTJIaMH MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

4. BerurcneHue iomaan TpeyroibHUKa.

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

6. OkpyxHOCTb U KpyT. Paanyc, xopaa, tuameTp, KacaTeslbHasi, CeKyIlasl.

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

8. [Inomaap kpyra u mIomaas CEKTopa.



9. Ky0, napamnenenunen, npusma, nupamujaa. Gopmyisl II0MaaeH UX TOBEPXHOCTEN
1 00BEMOB.
10. ®ynk1us, ee 001aCcTh ONpeaeICHUs U 00J1aCTh 3HAYEHUS.
11. OcHoBHbIE AIeMEHTapHbIe GYHKIHUU, UX CBOMCTBA U TpaduKH.
12. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
13. ®opmynsl pUBENCHMS, CIIOKECHHS, TBOWHOTO U MOJIOBUHHOTO apryMEHTa TPUTO-
HOMETPUYECKUX (DYHKIIUH.
14. PenieHue TPUTOHOMETPUUCCKUX ypaBHEHHI BUa Y=SINX, y=C0SX, y=tgX.
15. ®opmysibl COKPAIIEHHOTO YMHOKEHUS.
16. Pa3nosxeHue KBaJpaTHOTO TpeXuieHa Ha TMHEHHbIE MHOKUTEIH.
IIpumepHbI BApUAHT KOHTPOJIbHOI padoTsl 1 (KP1)
Jlana cucrema JIMHEHHBIX alreOpanvecKux ypaBHEHUN
X1 - 2x2+x3 = 1,
2X1 t+ 3%y - X3 = 8,
X1 —Xxp + 2X3 =-1.

Haiitu permenune cucreMsl MeToioM Kpamepa, MaTpuaHBIM METOJIOM, METO10M [ aycca.
IIpumepHbIi BapuaHnT fomamHero 3axanus 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) yroq Mexay peopamu AjA; u AjAg;
3) momanb rpanu AjA,As;
4) o0beM MUpPaMUIBI;
5) ypaBHeHUs TpsAMBIX AjA, 1 AjAg;
6) ypaBHEHHUS TUIOCKOCTEN A1 A Az 1 A1ALA;
7) yros Mexy TockocTsIMU A1A,Az 1 AjAzA,.
IIpuMepHBbIH BAPHAHT KOHTPOJILHOU padoTsl 2 (KP2)
Beraucnuth nmpeensl, He Moab3ysAch MpaBuiioM JlomuTas.

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

a) lim ——. 6) im —— B) im ——
x— 3 X2 — 3x x—0 X Xx—0 3x
3 2 X
X +2Xx +3x+4 3
r) lim ; - X o) |im(X+ \
x> 4x° 4+ 3x° +2x+1 e(x+5)

Bonpocs! kostokBuymal (Kol)
. Marpuiipl. OCHOBHBIEC TIOHSITHS
JlencTBrs HaL MaTpULIAMMU.
[Tonsatue onpenenuTens, BHIYUCICHUE.
CBoiicTBa ONIpeAECIUTEINECH.
Omnpenenenre U BEIYUCICHUE 00pAaTHON MaTPHUIIHI.

ok whE

CucTembl TMHEHMHBIX ypaBHeHHﬁ, OCHOBHBIC ITOHATHA.



7. Pelenue cucteM JMHEHHBIX YPAaBHEHUN MAaTPUUYHBIM CIIOCOOOM.

8. Pemenue cucrem TMHENHBIX ypaBHeHUH MeTo0M Kpamepa.

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

10. IIpoekuus BekTopa Ha ock. KoopauHaThl BeKTOpA.

11. Pa3znoxeHue BekTopa o 06asucy.

12. Jlnuna Bexktopa. Hanmpapmnsioniue KOCHHYCHI.

13. Onpenenenue CKaasipHOTO MPOU3BEICHUS BEKTOPOB. YTOJ MEXKY BEKTOPaAMHU.

14.YcnoBue nepneHauKyJIIpHOCTH BEKTOpOB. OrpeseseHne U yclioBUE KOJUTMHeap-
HOCTH BEKTOPOB.

15. BeipaxeHue CKaasipHOTO MPOU3BEACHHS Yepe3 KOOPAUHATHI BEKTOPOB.

16. BekropHoe npousBeneHue. OCHOBHBIE MOHSTHS.

17. BeruucieHue miomaan napaiieaorpaMma, NoCTPOEHHOTIO Ha BEKTOPax.

18. BripaxkeHue BEKTOPHOTO MPOU3BEACHUS YEPE3 KOOPINHATHI BEKTOPOB.

19. Onpenenenne CMEIIAHHOTO POU3BEICHUS BEKTOPOB.

20.BeipaxxeHre CMEIIaHHOTO IPOU3BEICHUS Yepe3 KOOPAMHATHI BEKTOPOB.

21. IlpunoxeHure CMEIIaHHOTO IPOU3BEICHUSI.

22. llonspHas cuctema koopAauHaT. GopMyIIbl CBSI3U MEXKIY MPSIMOYTOJIBHBIMHU U TO-
JSIPHBIMU KOOPAMHATAMH TOUYKH.

23. YpaBHEHHE NMPSMOI C YTIOBBIM KOIPPHUITHEHTOM.

24.YpaBHeHUE MPSAMOH, MPOXOIAIICH uepe3 ABe JaHHbIE TOUKH.

25. YpaBHEHHE NMPSMOI «B OTPE3Kax».

26. OO1iee ypaBHEHHE TIPSIMOH.

27. Yroa Mexay MpsSIMbIMHU Ha MJIOCKOCTH. Y CIIOBUS MAapajuIeIbHOCTH U NIEPICHINKY-
JSIPHOCTH.

28. PaccTostHuE OT JaHHOUM TOYKHU JIO JAHHOU MPSIMOM.

29. OO1iee ypaBHEHHE TUIOCKOCTH.

30. YpaBHEHUE TUIOCKOCTH, TIPOXOIAIIEH Yepe3 TPH TOUKH.

31. YpaBHEHHE MIOCKOCTH «B OTPE3KAX).

32. Yron Mexay ABYMS IJIOCKOCTSIMHU. Y CJIOBHS MapaylIeIbHOCTH U TIEPICHAUKYIISIP-
HOCTH IIJIOCKOCTEH.

33. PaccTosiHME OT TOYKH /10 TUIOCKOCTH.

34. KaHOHWYECKHE YpaBHEHUS IPSIMOM B MPOCTPAHCTBE.

35. YpaBHeHUs IPsIMO B MPOCTPAHCTBE, MPOXOAIICH Yepe3 1BE TOUKH.

36. IlapameTpuueckue ypaBHEHUS MPSMOI B IPOCTPAHCTBE.

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

38. Dmmurnc. ['mnepbomna. Ilapabona. Kanonndeckue ypaBHEHHS.

39.Kommnekcubie yncia. OcHoBHbIE OHATHSA. DOpMBI 3amucu.

40. JleiicTBUS HaJ KOMIUICKCHBIMU YHCIIAMH.

IIpuMepHbIi BapUaHT KOHTPOJIbHOK padoTsl 3 (KP3)
Havitu mpon3BoaHBIE TIEPBOTO MOPSAIKA:
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Dy -2 2 y=nx)92%, 3) X’ 2?1, &) T
x3+1 y=t o+t

X+ 3
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5) Havitu " nmns dysHkomm y =

6) Beruncnuth npenen lim

X —> +o0

, HCIIOJIB3Y4 IIPAaBUIIO Jlonurans.
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[IpomexxyTouHast arTecTalys MO TUCIUIUIMHE B COOTBETCTBUM C YYEOHBIM IUIAHOM
HarpaBJICHUsl MPOBOAUTCS B (hopMe dK3aMeHa. DK3aMeH IO JAUCHUILTMHE MPEJICTABISIET OO0
WUTOTOBOE UCTIBITAHUE TI0 TIPO(ECCHOHATEHO-OPHEHTHPOBAHHBIM po0IeMaM, YCTaHABIIMBAIOIICE
COOTBETCTBHUE IMOATOTOBICHHOCTH CTYJIEHTOB TpeOOBaHUSIM OOpa30BaTELHOIO CTaHIapTa. K-
3aMEH TPOBOIMTCS C IENBI0 TIPOBEPKU YPOBHS M Ka4eCTBA CPOPMHUPOBAHHOCTA KOMITETCHITHIA B
pamMKax COOTBETCTBYIOIIETO ATalla U MO3BOJISIET BBISIBUTH U OLICHUTh TEOPETHUYECKYIO U MIPAKTH-
YECKYIO IMOITOTOBKY CTYJICHTA [T pelIeHus Mpo(eCCUOHAIBHBIX 3a/1a4.

DK3aMeH MPOBOJUTCA B MUCHbMEHHOW (QopMe MO MHIUBHAYATHHOMY SK3aMEHAIMOH-
HOMY OUJIETY.

Kaxx bl 5k3aMeHaIMOHHBIN OMJIET UMEET TUTIOBYIO CTPYKTYPY:

1. TeopeTuyeckuii BOMPOC MO U3yUYEHHOMY KYpCy.

2. [IpakTdeckoe 3agaHue.

IIpuMep THUIOBOTO 3K3aMEHALIMOHHOTO OMJIeTA MO AUCIUILINHE

1. JJorapudmuueckoe nuddepeHnupoBaHue.

2. Teopema Komm (00 oTHomeHuu npupaiieHuit AByx pyunkiuii). Teopema Jlarpamxa
(O KOHEYHBIX TIPUPALIECHUSX ).

4
=

3. Berunciuts npeaen QyHkuuu lim —[n (2 + x) - In 2]

x—>0 X

4. Haiity mponsBoHyto QyHKuuN ¥ = €™ *arctg2x;
Bonpoce! k 3x3ameny 1 (1 cemectp)
1. Onpenenenue npeaena QyHKIUU.
2. OgHOCTOPOHHHE MPEAEIH (PYHKINH.
3. CBoiicTBa IIpeIesoB.
4. beckoHeyHO Malible ¥ 0ECKOHEUHO O0bIMe (PYHKITUN U UX CBOMCTBA.
5. DkBUBaJIeHTHBIE O€CKOHEUHO Malible (PyHKIMH. CBOMCTBO DKBUBAJICHTHBIX OECKO-
HEYHO MaJbIX (DYHKIIHMA.

6. [TepBbIii U BTOPOI 3aMeUaTeIbHBIC IPECITHI.
7. HemnpepbIBHOCTh (DYHKIIMH B TOUKE U 00JIACTH.
8. Toukwu pa3pbiBa PyHKIINH, UX KJIAcCU(DUKAIUS.
9. [Ipon3BoHas1, €€ TeOMETPUUECKUN U MEXAHUUECKHUI CMBIC]T.
10.TIpousBoHas CIOKHON (DYHKIIHH.
11.TIpousBoiHas 0OpaTHOM (HYHKIIUM.
12.TIpousBoHas (pyHKITMHU 3aJaHHON HESIBHO.
13.TIpousBoHas PyHKITMHU 3aJaHHOM MApaMeTPUIECKHU.



14. JIorapudpmudeckoe qudpepeHmpoBaHue.

15. luddepennman GpyHKIUM.

16.1Tpunoxxenne nuddepeHnmana B IpUOIMKEHHBIX BHIYUCICHUSX.
17. ITpon3BOgHBIC BHICIIINX MOPSIKOB.

18.IIpaBuio Jlonutans.

19.TIpu3HaK MOHOTOHHOCTH (DYHKITHH.

20. Toukm sxcTpemyMma. Heobxoammoe yciioBre TOUKH SKCTPEMyMa.
21. JlocTaTo4HbIC YCIOBUS TOUYKU YKCTPEMyMa.

22. Haubompliee 1 HauMEHbIIIee 3HAYCHUS (DYHKITUH Ha OTPE3KeE.
23. BBIMyKJIOCTh ¥ BOTHYTOCTh T'padrka (yHKIIUU, TOUKH TIeperuoa.
24.Heo0xoaumoe U I0CTaTOYHOE YCIOBUS TOUKH Ieperuoda.

25. AcumntoThl Tpaduka QyHKINU.

26.00mas cxeMa ucclieZJoBaHus (PyHKIMU U OCTPOEHUE rpaduka.

2 cemecTp
IIpuMepHBIH BAPHAHT KOHTPOJILHOM padoTsl 4 (KP4)

1. HaiiTu yacTHbIE IPOM3BOIHBIE IEPBOTO MOPSAAKA QYHKIUK z =sin( 4 X~ + 4y ~)
2. Haiitu monubiii auddepeniman QyHKIUR z =4y + Xy .

3. Halitu  4WacTHyr0  TPOM3BOAHYIO  BTOPOrO  MOPSAIKA zy byHKIAN

z:x3—4x2y+5y2
L dz 1
4. Haiitu — QyHKIMH z = xy , TAC y=—.
dx X
5. UccnenoBath QYHKIHUIO z=6y -3y~ —2x° —8x— 6 Ha DKCTPEMYM.

IIpuMepHBIi BAPUAHT KOHTPOJILHOM padoTsl 5 (KPS)
Haittu HeonpeneneHHbIle HHTErPAJIBL:

2(4—#7 dx

13

1 d: 2 3((2x+8 7d.;4—d..
)J e )J' j(x )cos 7xdx . ) )J L X
Brraucnuts onpeﬂeneHHmﬁ VHTErpal:
Jx
5)
'[1 + 2\/_

6) Berancauts miomaab GUrypel, OrpaHUu€HHON TUHUSMU:
y=2xH y=3—x2.
Bomnpocs! k kosutokBuyMmy 2 (Kin2)
1. IonaTre PyHKIIMKN HECKOJIBKUX MEPEMEHHBIX.

N

. [Ipenen pyHKIMM 2-X IEPEMEHHBIX B TOUKE.

3. HempepbiBHOCTD (QhyHKIIMU ABYX MEPEMEHHBIX.

4. YacTHble POU3BOAHBIE TIEPBOTO MOPSAAKA PYHKIIMH 2-X EPEMEHHBIX.
5. YUacTHbIe MPOU3BOIHBIE BBICIINX MOPSIKOB.

6. Ionueril nuddepenmmann.

. DKcTpeMyM (QYHKITUH IBYX MTEPEMEHHBIX.

\‘



8. HeoOxoMMble U 10CTaTOYHbBIE YCIOBHUS SIKCTPEMYyMa.
9. HaubonbIiee n HauMeHblllee 3HaUeHUE QYHKIIUU B 3aMKHYTOM 00J1acTH.
10. Inddepennupopanme CaoXHbIX QYHKIIUNA MHOTUX TIEPEMEHHBIX.
11. Iuddepenmuporanre QyHKIIUN MHOTUX TIEPEMEHHBIX, 3a/ITaHHBIX HESIBHO.
12.Heonpenenennsiit unterpai. [lorstue nepBoodpa3HoOi.
13.Metox 3aMeHBI IEPEMEHHON B HEOIIPEICIICHHOM HHTETpaIe.
14.MeTon MHTErPpUPOBAHUS IO YACTSIM.
15.OnpeneneHue NpoCcTEHIINX palMOHAIBHBIX TPOOEH.
16.aTerpupoBanue NpoCTEHIINX PallMOHATBHBIX IPOOeH.
17.Pa3nokeHne pallMOHAJIbHOM JIpoOH Ha MPOCTEHIIHE.
18.OmnpeneneHue onpeaeieHHOro HHTErpaa, TeOMETPUIECKUN CMBICIL.
19. ®opmyna UHTETPUPOBAHUS TIO YACTAM ISl ONIPEIEICHHOTO HHTETpasia
20.TIpumnoxeHus onpeneaeHHOro HHTerpania.

IIpumepHbIii BapuanT aomamnero 3aganus 2 ([32)
1. I3MeHHUTH MOPSAAOK MHTETPUPOBAHUSA B MHTETpAJIE:

2 4

| = J'dx.[ f(x,y)dy

-2 X2

2. Boraueautb [ (x + 2y)ixdy , re obmacte D orpannyena mHusIMH y=x°, y=0, x+y-

D

3. Beraucnuts miomans GUrypsl, OrpaHMYeHHON KPUBBIMUA J - = 2X, YV = X.
IIpuMepHBIH BAPHAHT KOHTPOJIbHOU padoTsl 6 (KP6)
1. Haiitu obuiee pemenue auddepeHunaabHOoro ypaBHeHHsI 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 perieHue nudepeHnnanbHoro YpaBHEHUS, YIOBIETBO-
PSAIOILETO TAHHBIM HAa4YaJIbHBIM YCIIOBUSIM.
y'+y' =2y =cosx —3sinx, y(0)=1,y"(0) = 2.
Bonpocel k 3k3ameny 2 (2 cemecTp)
. JIBOMTHOM MHTETpAJI, FEOMETPUUECKUIN CMBICII, OCHOBHBIE CBOMCTBA.
. Beruucnenue 1BOMHOIO MHTErpajia B JEKapTOBBIX KOOPANHATAX.
. Beruucnenue 1BOMHOTrO MHTErpasa B MOJISPHBIX KOOPAUHATAX.
. [Ipunoxenne NIBOMHOrO MHTETpaIa.
. duddepenunanpubie ypaBHEeHUs 11epBOro nopsjaka. OOume noHsITHs.
. YpaBHEHUs C pa3JeleHHBIMU U Pa3AeISIOIUMUCS IEPEMEHHBIMHU.

~N o ok~ W DN P

. OgHopoausie quddepeHnraIbHble ypaBHEHUS IEPBOro MOPSIKA.

8. Jluneiinbie nuddepeHmanbHbie YpaBHEHUS MEPBOTO Mopsaka. Pemenne metomom
bepnyim.

9. Vpasuenue bepnymu.

10. Juddepennmranbable ypaBHEHUS BBICIIMX MOPSAJIKOB, JOMYCKAIOIINE TMOHUXKEHUE
MOPSI/IKA.



11. JIunevinbie ogHOpoaHbIE MU depeHlnanbHble YpaBHEHHUS BTOPOTO MOpPsAKa C Mo-
CTOSTHHBIMHU KO3 (HUIIEHTaAMHU.
12. Jlunelinpie HEOAHOPOHbIE AuddepeHuanbHble YPAaBHEHHUS] BTOPOTO MOPSAKa C
NOCTOSIHHBIMU KOd(dpuiieHTamu. CTpyKTypa pelieHusl.
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  Marepuaia, 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€ HEAOCTAaTOYHO  IPABUJIBHBIE
(opMyNIMPOBKH, HapylEHUE MOCeno0-
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-
clieZioBaTeNbHBIC, TPAMOTHBIE M JIOTH-
YEeCKM H3JIaraeMble OTBETHI, CBOOOIHO
CIPABJISIOLIUECS C IOCTaBICHHBIMU 3a-
JlayaMH, 3HaHUS MaTepuana.

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

YCBOCHHE OCHOBHOT'O MaTepuala, 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 BO3SHUKAIOT OITHUOKH.

HtoroBasi orieHka mpezacTaBisgeT co0oil cymMMy OailioB, 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
OcHoBHas nuTeparypa

1. bexnemuies J[.B. Kypc aHanmuTuyeckoil reOMETpUM 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. JIuneiinas anreOpa B 3ajladyax U ynpakHEHUSX: YdyeOHoe mocodue.-
3-eus . ucnp.-CI16.:M3marenscTBo«/Ianb»,2021.—592¢. https://e.lanbook.com/book/168907

3. Knerenuk JI.B. COopHUK 3a71a4 110 aHATUTHYECKON TeoMeTpun: Y4ueOHoe rmocodue.
17-e u3n., crep. / Iloxn pen. H.B. Epumona. — CII0.: U3narensctBO «Jlanpy», 2021. — 224 c.
Pexum noctyna https://e.lanbook.com/book/174993:

4. bepman I'.H. COopHUK 3a/1a4 MO KypCy MaTEMaTHYECKOI0 aHaau3a: Y 4eOHoe Mmoco-
oue. — CII6.: WzparensctBO «Jlamwb», 2020. — 492 «c¢. Pexum pocryna:
https://e.lanbook.com/book/126705

JlononHurensHas ureparypa

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

6. [Tucemennsiid, JI. T. KoHCHEKT JEKIMiA MO BHICIICH MAaTeMaTHKE: MOJHBIA 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 JIUIIEH3MOHHOTO MTPOTPaMMHOTO o0ectie-
YEHUS.

MarepuajbHO-TEXHHYECKOE o0ecneyeHue y4eOHOM QM CUUIITIMHbI

JlekMOHHBIE  3aHATHUS  MOPOBOASTCS B CHEUMAIM3UPOBAHHBIX  AYJUTOPHUSX,
OCHAILIEHHBIX MYJIbTUMEIUUHBIM 000pyAOBaHUEM. JIJisi TpOBeIeHUS TPAKTUYECKUX 3aHATUI
Y BBINOJIHEHUS CaMOCTOSITENIbHON pabOThl UCIOJIb3YIOTCS YUeOHbIE KOMIBIOTEPHBIE KIACChI


https://e.lanbook.com/book/152643
https://e.lanbook.com/book/168907
https://e.lanbook.com/book/174993
https://e.lanbook.com/book/126705
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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.

C BbIXOJOM B VHTEpHET M JUIEH3HOHHBIM MpOrpaMMHBIM oOecrieyeHueM. Mcnonb3yercs
MYJIbTUMEIUNHBIA KYPC JICKLIUH.

MeToanyeckue peKOMeHIAlUM AJIs1 CTYIeHTOB

1. Yka3zanus qy1s npoCIyIIMBaHUS JIEKIAN

[lepen HavamoMm 3aHATHIA BHUMATEIHHO O3HAKOMUTHLCSA C YUCOHBIM IIJIAHOM TIPOBEIIC-
HUS JIEKIIUU U CIMCKOM PEKOMEHIOBAHHOM JIMTEPATYPHI.

[lepen mocemeHneM OYEpPENHOM JIEKIUU OCBEXUTh B NMAMATH OCHOBHBIC KOHLETIIIUU
POWIEHHOTO paHee MaTepuana. [loAroToBUTh npu HEOOXOJUMOCTH BOIIPOCHI MIpernoiaBare-
mo. He Hag0 onacaTkcsi, 4TO BOIIPOCH MOTYT OBITh IPOCTHIMHU.

Ha nexuuy oCHOBHOE BHHUMAaHHE CIIEyeT YACIITh HE POopMysiaM U MaTeMaTHUYEeCKUM
BBIKJIJIKaM, a COJICPKAHUIO U3YyUa€MbIX BOIIPOCOB, ONIPEACICHHUSAM 1 OCTAHOBKAM 33]1a4.

B mporiecce u3ydeHus JICKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXHOCTH YacTO BO3-
BpaIllaThCsl K OCHOBHBIM TMOHATHUSAM U METOJaM PEIICHUs 3a/1au (3/1eCh BO3MOKEH BBIOOPOU-
HBIIl KOHTPOJIb 3HAHUHM CTYJIEHTOB).

JKenarenbHO MCHOJIB30BAaTh KOHCIIEKTHI JIEKLIHM, B KOTOPBIX HCIOJIB3YETCS MPUHSTAS
MpenojiaBaresieM cucteMa 0003HauYeHUH.

st 6onee moaApoOHOro M3yUEHHsI Kypca clielyeT paboTaTh ¢ peKOMEH]IOBaHHBIMU
JIUTEPATYPHBIMU UCTOYHUKAMHU ¥ BHOBb MOSIBIISIFOIIIMMUCS UCTOYHUKAMMU.

2. Yka3zaHus I y4acTHUsl Ha MPAKTUYECKUX 3aHATUSIX

Ilepen mocemieHHEM MPAKTUYECKOTO 3aHATUSA YACHUTH TEMY 3aHSATHS U CaAMOCTOSI-
TEJIbHO U3YYUTh CBSI3AHHBIE C HEW MOHATHS U METO/Ibl PEIICHUS 3a]1a4.

[lepen pemieHriem 3a1ad akTUBHO Y4aCTBOBATh B OOCYXKJICHUH C TPENOaBaTeIeM 0OC-
HOBHBIX MOHSITHUM, CBA3aHHBIX C TEMOU MMPAKTUYECKOTO 3aHATHUSL.

B nmpouecce pemeHns 3amad BECTU JUCKYCCHUIO C IIPEINOJAABATEIEM O ITPABUIBHOCTH
MIPUMEHEHUSI METOI0OB UX PEIICHUS.

[Io BO3MOXXHOCTHM CAMOCTOSITEJIBHO AOBOAUTH PEIICHUE MpeAJIaraéMbIX 3adad g0
OKOHYATEJIBHOIO UTOTA.

B koHI11e 3aHsTHS pU HEOOXOIMMOCTH BBISICHUTH Y TIPETIOAaBaTessl HESICHBIC BOTIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITTOJIHEHHS pa0OThl HEOOXOIMMO pacreyaTarh.

3.YkazaHus JJ1s BBITIOJIHEHUSI CAMOCTOSITEIbHON PabOTHhI

[TomyuuTs y npenogaBatelist 3aJaHUE U CIIMCOK PEKOMEHJIOBAHHOM JIUTEpaTypsl. U3y-
YEHHE TEOPETHUYECKUX BOIPOCOB CIEAYET IPOBOAUTH IO BO3MOKHOCTH CaMOCTOSITEIILHO, HO
MIPU 3aTPYIHEHUSIX 00paIIaThCs K MPEToaBaTeto.

[ToaroToBUTH MUCHMEHHBIN OTUET O MPOJICTIAHHON paboTe.

[Ipy BBIMOJHEHUH (PPOHTAJIBHBIX 3aJaHUN MO YCMOTPEHHIO MpernojaBaTess padoTa
MOKET OBITh OIlecHEHa 06€3 MMCHbMEHHOTO OTYeTa HA OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOIIPO-
CBI, TIPU YCJIOBUU aKTUBHOU CAMOCTOSITEIIbHON PabOTHI.

[ToArOoTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.



MeTtoanyeckue peKOMEHAAUM 1JIsl penoaaBaTeaen

1. Ykazanus 1151 npoBeACHUS JICKLIUI

Ha mepBoit BBOAHOM JIEKIIMM C/eiaTh OOIIMN 0030p COoAepKaHUsl Kypca U OTMETHUTh
HOBBIE METO/Ibl M MOJXOAbI K PELICHUIO 3aa4, pACCMAaTPUBAEMbIX B Kypce, JOBECTH JI0 CTY-
JICHTOB TpeOoBaHUs Kadeaphl, OTBETUTH HAa BOIIPOCHI.

[Ipu NOArOTOBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOJIMMO MPOyMaTh IUIaH €ro MpoBe-
JCHHS, COAEPKAHUE BCTYNUTEIbHOM, OCHOBHOW U 3aKJIFOYMTEIIBHON YaCTH JIEKIUU, O3HAKO-
MUTBCSI ¢ HOBUHKAMHU Y4EOHOM M METOJMYECKOMN JUTEpaTyphl, MyOJIMKAIMAMU MEPUOINAY e-
CKOM TIeYaT Mo TeME JIEKIIMOHHOTrO 3aHATHs. [lepen M310KeHneM TEKYIIeTro JICKIIMOHHOTO
Marepraljia HallOMHUTh 00 OCHOBHBIX MTOTax, JOCTHUTHYTHIX Ha MPEabIAymux Jekmusax. C
ATOM 1IENBI0 3a/1aTh HECKOJIBKO BOIIPOCOB ayJAUTOPHH W OCYIICCTBUTH BBIOOPOYHBIM KOH-
TPOJIb 3HAHHS CTYJCHTOB.

B xozie JNEeKIMOHHOTO 3aHsATHA MpenojaBarelib JOJDKEH Ha3BaTh TeMy, Y4eOHBIE BO-
MPOCHI, 03HAKOMUTH CTYJICHTOB C MEPEYHEM OCHOBHOM W JIONOJHUTEIBHOW JIUTEPATYPHI O
TeMe 3aHsATusl. PackpeiBas cojepkaHue y4eOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY-
JICHTOB Ha OCHOBHBIX KAaTETOPHSX, SBJICHUSAX U Mpolieccax, OCOOEHHOCTIX MX MPOTEKaHUS.
PackppiBaTh CyIIHOCTh M COJIEpKAHHUE PA3JIMYHBIX TOUEK 3PECHUS M HAYYHBIX MOAXOJOB K
0OBSICHEHUIO TEX WJIM UHBIX SBJICHUIN U IIPOIIECCOB.

CrnemyeT apryMEHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO MO3UIMIO 1O CIIOPHBIM TEOpe-
THdeckuM BompocaM. [IpuBoauTe mpuMepsl. 3aaaBaTh MO XOIY H3JI0KEHUS JIEKIIMOHHOTO
Marepualia pUTOpUUECKUE BOIIPOCHl U CAaMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aK-
THUBU3ALNHU MBICIIUTEILHOU AEATEIIbHOCTU CTYJACHTOB, ITOBBIIICHUIO UX BHUMAHUS U UHTEPE-
ca K mMaTepuaiy JeKIuu, ee cojaepkanuito. [IpernogaBarens HOMIKEH PYKOBOAUTH paboTOM
CTYJICHTOB TI0 KOHCIIGKTHPOBAHHUIO JICKIIMOHHOI'O MaTepHaya, IMOTYepPKUBATh HEO0OXOH-
MOCTb OTPaXCHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUM M3yd4aeMOM TeMbI, 0CO00 BBIICIISA,
KaTeropuajbHbIN amnmapar. B 3akatounTeNbHONM 4acTU JIEKIIMU HE0O0XO0IUMO ChOpMYTUpO-
BaTh OOIIME BBIBOJIBI MO TEME, PACKPHIBAIOIIHNE COAEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jekiuu. OOBSIBUTH IJIAaH OYEPETHOTO MPAKTUYECKOTO 3aHATHUSI, 1aTh KPaTKUE PEKOMEH/1a-
[IMH 10 MOATOTOBKE CTYAEHTOB K 3aHATHIO. ONpPEeInTh MECTO U BPEMSI KOHCYJIbTAIIUU CTY-
JIEHTaM, ITOKeJIaBIIUM BBICTYIUTh Ha 3aHSATHHU C JIOKJIagaMu 1 pedepaTamu.

Ha mocnengnelt nekuum yaenuTh BpeMs Ui 0030pa Hanbojee BaXKHBIX IMOJIOKCHUH,
PACCMOTPEHHBIX B KypCE.

2. YKa3zaHus JJid MPOBEACHUS TPAKTUUECKUX 3aHATUI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C TEMOM MPAKTUYECKOTO 3aHATHS.

B nporuiecce pemienns 3a1ad BECTU JUCKYCCHUIO CO CTYJACHTAMH O MPABUIBHOCTH MPU-
MEHEHUS TEOPETUYECKUX 3HAHUU.

OtMedats CTYJICHTOB, HANMOOJIeE AKTUBHO YYaCTBYIOIIUX B PEIICHUH 33/1a4 U IUCKYCCHSIX.

B KoHIIE 3aHATHS 3a1aTh ayAUTOPUU HECKOJIBKO KOHTPOJBHBIX BOIIPOCOB.

3.Yka3aHus 1Mo KOHTPOJIO CAMOCTOSITEIbHON paOOThI CTYICHTOB



[To ycMoTpenuto npenojaBatess 3aJjaHue Ha CaMOCTOSITEIbHYIO pab0OTy MOXKET OBbITh
UHAVBUYAJTbHBIM WIH PPOHTATBHBIM.

[Ipu ucnonb30BaHUM MHAUBUAYATIBHBIX 3a1aHU TPEOOBATh OT CTYAEHTa MTUChMEHHBIN
OTYET O MPOJIeNIAHHOM padoTe.

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

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

[Iporpamma cocTaBiieHa B cOOTBeTCTBUU ¢ TpeboBanusmu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl M0 HANPABIECHUIO MOJATOTOBKU
18.03.01 «Xumuueckast TEXHOJIOTHSD.

Pabouyro mporpamMmmy coctaBui cT. npemnojaBarens 1T.D. ApaomrHa

Penensenr nouenr, JI.B. bapanoBckas

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUecKOM Komuccun Yepnora H.M.



