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Q Q Q Q Q Q Q Q =
1. | Jlekunu 36 34 36 106 | wacoB
2. | JlabopaTtopHbie padoThI 4acoB
3. | lpakTHYecKue 3aHATHS 36 34 36 106 | gacom
4. | KypcoBoii npoext/padora (KPC) (aynuropHnasi) 4acoB
5. | Bcero ayauTopHbIX 3aHATHIH (Cymma1-4) | 72 68 72 212 | yacos
6. M3 nux B MHTEpaKkTHBHOI dopme | 10 10 6 26 | yacoB
7. | CamocrosiTenbHast padora cryaenroB (CPC) | 36 76 72 184 | uacoB
8. | Bcero (0e3 3x3aMeHa) (Cymmas,7) | 108 | 144 | 144 396 | yacos
9. | CamocT. paGoTa Ha NOATOTOBKY, cAa4y IK3aMeHAa 36 36 72 | yacosB
10| O6mas Tpya0eMKOCTH (Cymma8,9) | 144 | 144 | 180 468 | yacos
(B 3a4eTHBIX eIUHUIIAX) 4 4 5 13 | 3ET
3auver 2 cemecTp Jdud. 3aueT HE IPETYCMOTPEHO
Ox3amen 1, 3 cemecTp
Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 284 ot « 29 » 6 2016 |

Jluer corjiacoBaHmii

Pabouas nporpamma cocraBieHa ¢ yueroM Tpeboanuii denepanpHoro ['ocynapcTBeHHOr0 00pa3oBa-
TEeIBLHOTO cTaHaapra Beicmiero odpazoanusi (PI'OC BO) no HampaBiaeHHIO MOATOTOBKHU (CIEIHAIBHO-
ctr) 09.03.01 «MHpopmaTHKa 1 BRIYHCIUTENIbHAS TEXHUKA», yTBepkaeHHoro 12.01.2016, Ne 5.

paccMOTpeHa U yTBeprKJIeHa Ha 3acenannu kadenpsl 29 utons 2016 roga npotokosn Ne 284

Pazpabotunku mpodeccop kadeapbl MaTeMaTUKH EnbpuioB A.A.

3aB. kadeapoii MaTeMaTHKH Marasunnukosa A. JI.

Pabouas nporpamma coriacoBaHa ¢ GakylbTeToM, TpodUIHpYIOIIel 1 BhIMycKawoIen kadeapamu
HaIlpaBJIEHUs MMOATOTOBKHU (CIEIUATBEHOCTH).

Jlexan oCyY Cenuenko I1.B.

3aB. npoduIMpyromei u

BBIITYCKAOIIEH
kadenpoit ACY TYCYP Kopukos A.M.
DKCHepThl:

npodeccop kadeapb

MmateMatuku TYCVYP Envnos A.A.

JOLIEHT Kadenpsl
ACY TYCYP Hcakosa A.U.
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1. lleau u 3a7a4yu AUCUMILUIMHBI «MaTeMaTHKa». HEIbI0 Kypca MaTeMaTHKU SIBIISIETCS U3y4eHUE
OCHOBHBIX MAaT€MaTUYECKHUX MOHSATUN, UX B3aUMOCBSI3U U PA3BUTHS, a TAKXKE OTBEYAIOUIUX UM METOJIOB
pacuéra, UCIOJIb3yeMbIX JJIs aHalln3a, MOJCIUPOBAHUS U PELIeHUs MIPUKIAIHBIX 3a7a4d. B 3amaun kypca
MaTE€MaTUKU BXOJST: Pa3BUTHUE AJITOPUTMUUYECKOTO M JIOTMYECKOTO MBIIUICHUS CTYIAEHTOB, OBIAaJCHUE
METOJIaMU HCCIIEIOBaHUs U PEIICHUs MaTeMaTHYeCKUX 3a7ad, BbIpaOOTKA y CTYICHTOB yMEHHUS CaMo-
CTOSITEJIBHO PacIIUPATh CBOM MaTEMaTHYECKHE 3HAHUS U MPOBOJAUTh MATEMATUUECKUI aHAJIU3 MPUKIA-
HBIX 3a]1a4.

2. Mecto qucuumiuabl B cTpykType OOIIL: maremaTrka OTHOCUTCS K 0a30BOM YacTH AUCIUTUIHH
(b1.B.5). Jlnst u3y4eHus Kypca MaTeMaTHKH HEOOXOJMMO TBEPIO€ 3HAHUE CTyAEeHTaMH 0a30BOro Kypca
MaTEeMaTHKU CpelHel MKoabl. MareMaTuka siBisiercs ¢GyHnaMmeHToM oOpa3zoBaHusi OakanaBpa. OHa mpu-
3BaHa JIaTh CTYJICHTAM MAaTEMaTHYECKHI ammapaT, KOTOPBIA OYyJeT MCIONIh30BaThCs B AAbHEHIIEM IpH
M3YYEHUU UCUUIUIMH 0a3oBoro mukia «Pusnka», « OCHOBBI aIrOPUTMHU3ALNU U SI3BIKH IIPOrpaMMUPO-
BaHUs», «Teopusi BEpOSITHOCTEH, MaTEMaTHYECKasi CTATUCTUKA U CIy4allHbIE TPOLECCHI», «/IHuCKpeTHas
MaTematukay, «MaTemaTudeckasl JJOTUKa U TEOpHsl ajrOpUTMOBY», a TAKXKe IMPHU U3YYEHUU JAUCLUILIINH
poheCCHOHATBHOTO IUKIIA.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUIINHBI:

MPOIIECC U3YUCHHUSI TUCHIUIUIMHEBI HAIIPABJICH HA (POPMUPOBAHUE CICTYIONTUX KOMIIETEHIU:

OK-7 CnocoOHOCTh K CaMOOpPTraHU3aIMH U CaMOOOPa30BAHUIO

OIIK-5 CnocoOHoCTb pemiarh CTaHAapTHBIE 3a7a4l TPO(HECCUOHATIBHOM JEATEIbHOCTH Ha OCHOBE UH-
dbopMarmoHHON 1 OubIMorpaduUecKol KyIbTypbl C IPpUMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA U C YI€TOM OCHOBHBIX TpeOOBaHN MHPOPMAITMOHHON 0€3011aCHOCTH.
B pe3ynbrare u3yueHus: AUCUMILTUHBI CTYAEHT JTOJIKEH:

3Hamb: OCHOBHBIC MOHATHS W METOJbI JTMHCHHON anreOphl M aHATUTHYECKON reoMeTpHH, TuQdepeHIIn-
QIBHOTO U MHTETPAIbHOTO HCUUCICHUH, AU depeHInaIbHbIX U Pa3HOCTHBIX YpPaBHEHHM, UCHOIb3YIO-
IUXCS PU U3YYCHUH CTICIIHATBHBIX JUCIHILIAH U TPU PEIICHUN MPO(PEeCCHOHAIBHBIX 3a1a4 ¢ IMpUMEHe-
HUEM HH(OPMAIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHH M CIIOCOOCTBYIONIUX AajbHEeleMy camooopa-
30BaHUIO B MPO(hecCHoHaNbHON 1eATENbHOCTH.

Ymemp: npumeHsTH MaTEMaTHUUECKHWE METOMBI U BBIYUCIUTENbHBIE aJTOPUTMBI MIPH PELIeHUH Tpodec-
CHOHAJIBHBIX 33/1a4 HAa OCHOBE MH(POPMAIIMOHHON 1 OnbOIMorpaduueckoil KylnbTypsl ¢ y4eToM HH(popMma-
[IMOHHOW 0€30MacHOCTH M MOJIb30BAThCA MAaTEeMATHUUYECKOM JTUTepaTypol MpHU caMOOpraHU3allii B CaMo-
o0pa3zoBaHu# B TPO()ECCHOHATLHOM JESITEIILHOCTH.

Bnaoemyw: MeTonamu aHaly3a M aITOPUTMHU3ALMA MAaTEMAaTUYECKHUX 3a/1a4, UCIOJIb3YEMbIX IIPU PELICHUU
MpoeCCHOHANIBHBIX 337]a4 C MPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI W ¢
Y4E€TOM OCHOBHBIX TpeOOBaHUN MH(POPMAIMOHHONW OE30MaCHOCTH M HEOOXOAWMBIX B JAIbHEUIIEM MpPH
camMmo00pa3oBaHuU B MPO(HEeCCUOHATBHOM IS TEIIbHOCTH.
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4. O0beM TUCHMILIMHBI M BUJbI Y4eOHOH padoThI
OO0mast TpyI0eMKOCTh TUCIUILTNHBI COCTABIISAET

11 3a4YETHBIX EAUHMII.

Bun yue6HOit paboThl Beero 4acon CemecTpsl
1 2 3
AynuTOopHBIe 3aHATHS (BCero) 212 72 68 72
B ToMm gmncre: - - - -
Jlekuun 100 34 32 34
JlabopatopHsie pabotsl (JIP)
[paktryeckue 3anstus (113) 89 31 28 30
Cemunapsl (C)
Komnoxsuymsl! (K) 6 2 2 2
Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)
Jlpyaue eudvl ayoumoproil pabomoi
KoHTposbHbIE paboThI 17 5 6 6
CaMocTosiTeTbHasi padoTa (Bcero) 184 36 76 72
B toMm uucne: - - - -
Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)
PacuerHO-Tpaduyeckie paboTHI
Pedepar
Hpyeue 6udvl camocmosmenvbroil padomvl
V3ydeHne TeOPETHYECKOTO MaTepuaia, MOATOTOBKA K IpaKTHYe- 60 12 24 24
CKHM 3aHATHSIM
ITonroToBKa K CEMHHApaM, KOJUIOKBUYMaM 62 12 26 24
Pemenue 3amau. [loaroroBka Kk KOHTPOJIEHBIM paboTam 62 12 26 24
By npoMexXyTOIHOM aTTecTallu —3K3aMeH, 3a4eT, YK3aMeH 72 36 36
O01mas TpyI0eMKOCTh Jac 466 144 144 180
3auernpie Enmanmer TpymoeMkocTH 13 4 4 5
5. Conep:xkanue TUCHUILIUHBI
5.1. Pa3aeanl AMCHMIINHBI 1 BUALI 3AHATHI
~ &z =
No E g E é E }é é 5‘ % 5 § ®DopmupyembIe
i HaumenoBanue paziena AUCHUILIMHBI & LC% % é = g N 2 i g é o KOMIIETEHLIUU
S =8 RS 5 g 28 (OK, TIK)
O
1-it cemectp
1. KoMIutekcHble unciia U aercTsus Hajx HuMuA. Mar- | 10 10 10 30 OK-7, OIIK-5
PHLIBI, ONPENICITUTEIH.
2. | DnemeHTHI JTHHEHHOW anreOpsl: TUHElHbIe BekTOop- | 18 18 18 54 OK-7, OIIK-5
HBIE TIPOCTPAHCTBA, CHUCTEMBI JIMHEHHBIX ypaBHe-
HUH, JIMHEHHBIC ONePaTOpPbl, KBaApaTHYHbIe GOPMBI
3. | AHanuTHyeckas reOMETpHs, TUHUH U MTOBEPXHOCTH | 8 8 8 24 OK-7, OIIK-5
MIEPBOTO TOpsAaKa (MpsiMasi M IUIOCKOCTb), KPHUBEIE
BTOPOTO MOPsIIKa
2-ii cemecTp
4, Baenenne B ananus 8 8 16 32 OK-7, OIIK-5
5. | duddepenuuanpaoe ucuncienne GyHKIUH OAHOW | 8 8 20 32 OK-7, OIIK-5
MIEPEMEHHOM U MHOTHX MePEMEHHbIX
6. | WUurerpanpHoe wucuucinenne ¢GyHkuun oxnod wu | 10 10 22 42 OK-7, OIIK-5
MHOTHX [IEPEMEHHBIX.
7. | KpuBonuHeiiHble, TOBEPXHOCTHbIE HHTErpaisl. | 8 8 18 34 OK-7, OIIK-5
OJeMEeHTHI TEOpUH TTOJIS
3-it cemecTp
8. | O6nikHOBeHHBIC auddepeHimanbapie ypaBHeHus | 10 8 18 36 OK-7, OIIK-5
TIEpBOT'O MOPsiIKa
9. | OObikHOBeHHbIE nu(depeHranbable  ypaBHeHus | 14 14 22 40 OK-7, OIIK-5
BBICIINX HOPSKOB
10. | Cuctemsl nuddepeHranbHbIX ypaBHEHHN 8 8 20 36 OK-7, OIIK-5
11. | Pa3HOCTHBIC YpaBHEHUs 4 4 12 20 OK-7, OIIK-5
106 106 184 396
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5.2. Conep:xanue pa3aesioB JUCUMILIMHBI (110 JEKIUAM)

Ne
/1

HaumenoBanue pa3genos

CopneprxaHue pa3zienon

TpyaoeMkocTh
(dac.)

dopmupyemsle
KOMIIETCHIIUH
(OK, IIK)

Cemectp 1

1.

KoMIekcHBIC Yncia U
MHOTOYJICHEI.

MaTpHulibl 1 OIpeeuTe-
U1,

[MoHsATHE KOMIUIEKCHOTO YHCIa M €T0 M300pa’keHHe Ha IUIOC-
kocTh. Pasnuunble (opMbl 3amicu KOMIUIEKCHBIX YHCEIl.
Omnepanyuy HaJl KOMIUIEKCHBIMU unciiaMi. OCHOBHasi Teopemal
anreOpsl. Teopema besy. PaznoskeHne MHOrowieHa Ha MHO-
DPKUTEITH.

Martpunpl 1 aeidcTBus Haj HUMH. OnpeAennTeb Mopsika n.
MuHop U anredpanmdeckoe IOTONHeHHe. BrrumcieHne ompe-
nenuteneit. OOpaTHas MaTpulia. PemeHne MaTpUYHBIX ypaB-
HEHUH.

10

OK-7, OIIK-5

. VIuneiiHble, METPUUECKUE

1 HOpPMUPOBAHHBIE MIPO-
CTpaHCTBA.

Teopust cUCTEM JTMHEMHBIX
YpaBHEHUH.

DyHKINUU B IMHEUHBIX
MIPOCTPAHCTBAX

JIuneiinble npocTpaHcTBa. JIMHENHHAs 3aBUCUMOCTD U HE3aBU-|
CHMOCTb CUCTEM BEKTOPOB. basnc, KoopaHHATBI, pa3MEPHOCTH
ITMHEHHBIX MPOCTpaHCTB. IloAnpocTpaHCcTBa JTMHEHHOTO MPO-
cTpaHcTBa. IlepecedeHne NOANPOCTPAHCTB, MpsAMas CyMMa
moanpocTpancTB. JIuHe#Has 000JI0YKa CHUCTEMBI BEKTOPOB.
MzoMopdu3m THHEHHBIX TpocTpaHcTB. Panr martpuupl. Teo-
pema 0 6a3MCHOM MMHOpE U €€ CIEeACTBUS. MeTpuueckue u
HOPMHPOBAaHHBIE TNPOCTpaHCTBa. [IpocTpaHCTBa cO CKaysp-
HBIM NPOU3BEICHUEM (YHUTapHbIE), IMIL0EPTOBBI MPOCTPAH-
CTBA.

OCHOBHBIE 3a/la4M TEOPUU CHUCTEM JIMHEHHBIX YPaBHEHUIL.
PaznuuHble OPMBI 3aIMCH CHUCTEMBI JIMHEHHBIX YpaBHEHUH
(monHasi, BeKTOpHast, marpudHas). Knaccudukamms cuctem.
Teopema Kponekepa - Kanmemnu. Pemenue omnpeneneHHbIX|
crcteM. MaTpH4HBIH CHOCOO pEIICHHS CHUCTEM JIMHEHHBIX
ypaBHenuil. Metog Kpamepa, meton I'aycca. UccnenoBanue
U pEIICHHEe IPOU3BOJBHBIX CHUCTEM JHMHEHHBIX YpaBHEHHIL.
PerreHne OJHOPOAHBIX CHUCTeM. TeopemMa O HAJIOXKEHHH pe-
meHuil. CTPyKTYphI OOIIEro pemeHus OTHOPOIHBIX M HEO/I-
HOPOJHBIX CHCTEM.

dyHkumu i otodpakeHns. YacTHbIe cilydan 0TOOpaKEeHHH.
Cyneprno3ursi onepaTopoB (ClokHast (YHKIHSA), 0OpaTHBIE
orneparopsl. OYHKINU KOMILIEKCHOTO MEpPEeMEHHOro. JInHen-
HbIe onepaTopsl. Marpuna nuHelHOro onepatopa. Matpuna
CJIOXXHOTO JIMHEHHOro omeparopa. Martpuia oreparopa 00-
[PaTHOTO JTMHEHHOMY OIIEpaTopy.

Martpuma nepexona oT oJHOro 6asuca K apyromy. CBsi3b Me-|
DKy KOOpAMHATaMM BeKTopa B pa3HbIX Oasmcax. [lepexox oT
OPTOHOPMHUPOBAHHOTO 0a3uca K OPTOHOPMHUPOBAHHOMY 0a3H-
cy. OpToroHajbHBIE MaTPUIBI M WX CBOWCTBA. V3MeHeHWe
MaTpUIIE! TMHEHHOTO oreparopa Mpu n3MeHeHnu Oasuca. MH-
BapHaHTHBIE MoAIpocTpancTBa. COOCTBEHHBIE YHCIa M CO0-
CTBEHHBIE BEKTODHI JIMHEHHOTO omeparopa. JlmaroHamm3arus
MaTpUIBI JINHEHHOTO OIepaTopa.

JInHelHBIE OnepaTopbl B YHHUTAapHOM M THIBOEPTOBOM IIPO-|
CTpaHCTBaxX (CONPSDKEHHBIE M CAMOCONPSDKEHHBIE (CHMMET-
pUYHbIE) JMHEHHBIE omepaTopbl). JInHelHble N OMIMHEHHBIC

¢yHxuronans! (popmsl). Teopemsl 06 ux o0mieM BHIE B R".
KBanparnunsle ¢ynkumoHans! (popmsr). [IpuBenenue xBaj-
paTHYHBIX (OPM K KaHOHMYECKOMY BHUY. [l0JI0XHTENBHO,
OIIpEe/ieIeHHbIe KBaJpaTU4Hble (OPMBL. Y CIOBHS MOJIOXKH-
TEJIbHOW ONPEICNEHHOCTH.

18

OK-7, OIIK-5

AHanuTHuecKasi reOMeT-
pHsL, KpUBBIE W TIOBEPXHO-
CTH BTOPOTO MOPS/IKA

OOm1ast TeOpHs KPUBBIX HA MIOCKOCTH, MIOBEPXHOCTEH M KPH-
BEIX B TpOCTpaHCTBEe. KpuBBIE M MOBEPXHOCTH BTOPOTO IIO-
psanka. [Ipsimas Ha miockoctu. IlnockocTs W mpsimasi B Tpo-
CTpaHCTBE. [ MIIEPIIOCKOCTH W N-M MepHBIE IIOCKOCTH B

n
R . reOMeTpI/I‘{eCKaH HUHTEpIpETAllvusl COBOKYIIHOCTHU PCIICH

HUM CUCTEM JIMHEWHBIX YPABHEHUH.

OK-7, OIIK-5
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Cemectp 2

4.

ONIEMEHTBl TEOPUU MHO-
bkecTB. BBenenue B mare-
MaTHYCCKUM aHAIIN3.

MHmosxecTBa u orepan HaJl HUMHU. BemectBennsie uncia u

mx cBoiicTBa. CHCTEeMBI OKpecTHOCTeH B R m Rn. OpHOCTO-
[POHHHME OKPECTHOCTH B R.

[MocnenoBarensHOCTh M ee mpenen. [Ipexen ¢ynkiun. Teo-
peMbl O mpezenax. HeompeneneHHble BbIpaxkeHus. Hempe-
peIBHOCTH (yHKIMH. Kitaccndukanus toyek paspeiBa. [lep-
BEI M BTOPOW 3amedaTresbHbIC MpPEAENbl W UX CIEJICTBHS.
BbeckoHneuyHo Manble 1 OECKOHEYHO OoJibIve (YHKIMU U HX|
CBOMCTBA.

OK-7, OIIK-5

. uddepennuansnoe  mc-

gucIcHrE (OYHKIHMHA O-
HOM M MHOTMX IEpPEMEH-
HBIX.

Jupdepennupyembie oTodpakeHus. CTpoeHUE TPOU3BOIHOM
MaTpumpl. HekoTopble cBolicTBa MPOM3BONHBIX. Tabmuia
mpou3BoAHBIX. [Ipon3BoIHAS CIIOKHON M 00paTHOH (QYHKIUH,
[MponsBonHast (yHKIWH, 3alaHHBIX TTAPAMETPUICCKU U HESB-
HO. ['eomeTpuueckuii 1 MEXaHUYECKUN CMBICI MPOU3BOIHOM.
IIpousBonHas mo HampasieHHIO. IIpon3BoAHbBIE BBICIIMX I10-
PSAAKOB.

Jupdepennunan ¢pynkiuu. VHBapuaHTHOCTH (POPMBI TIEPBOTO
nmuddepernuana. OCHOBHbIE TEOpeMbl TU(PPEPEHIIUATEHOTO
MCUMCICHUs (DYHKIUM OXHOW mepeMeHHOW. JlocraTouHbIe
yCIoBHs TUPPEPEHIMPYEMOCTH (YHKIIUU OJHONH U MHOTHX|
nepemMeHHbIX. [luddepeHnnansl BBICIINX MOPSIKOB.
PackpeiTiie HeomnpeaeneHHocTed. Teopema Jlonurans. Pop-
Myna Teimopa. MoHoTOHHBIE (QYHKIMHA. DKCTpeMyMEL. Me-
TOJl HAaMMEHBIINX KBAAPATOB. YCIOBHBIE SKCTPEMYMBL. [110-
OanbHBIC SKCTpeMyMBl. HaxosknmeHne HamOONBIINX W HaH-
MEHBIINX 3HAYCHUH. Boimykiele n BorHyThle (GyHKIHHU. I10-
CTAaHOBKM 33/1a4 JIMHEHHOTO, HEIMHEHHOT0, KBaIpaTWYHOTO,
BBIITYKJIOr0 MpOorpaMMupoBaHuid. AcuMnToTsl. VccnenoBanue
(yHKIMI 1 TOCTpOeHHE rPpadUKOB.

OK-7, OTTIK-5

MHTerpanbHOe  UCUMCIIE-
Hue (QYHKIMA OIHON U
MHOTHX HIEPEMEHHBIX

OnpeieNeHHbIi HHTETpall U ero CBOICTBa. Brruncnenue omn-
[peneseHHoro nHTerpaia. MHTerpan kak QyHKIUsI BEPXHETO
npenena. @opmyna HeroToHa - Jleiibnuna. IlepBoobpaznas.
Heonpenenennsiit uaterpai. OcHOBHBIE CBOMcTBa. Tabmuia
MHTETPayIoB. 3aMeHa IICPEMECHHBIX B HEOTIPEISIIEHHOM U OTI-
[peneIEHHOM MHTETpasiaX, MOJBEICHUE MO 3HAK AU PepeH-
[uaa, MHTETPUPOBaHUE 0 YacTsM. MIHTerpupoBaHue paruo-
HANBHBIX QyHKIMH. HecoOcTBeHHBIE HHTETpambl 1-To pona
(Ha HEOrpaHHYCHHOM MPOMeEXyTKe). HecoOcTBeHHBIC HHTE-
rpaisl 2-ro poaa (0T HeoTpaHWICHHBIX (QYHKIWIT). BrisicHe-
HIE CXOANMOCTH HECOOCTBEHHBIX HHTETPAJIOB UCXOMS U3 OTI-
penernenus. Teopemsl cpaBHeHus. [IpuioxeHns onpeaeeH-
HOT'0 MHTErpasa.

KpaTHbIe HHTETpaIbl, TOBTOPHBIE HHTETPAIIBI, BEIYHCIICHHE
KpaTHBIX HHTETPAJIOB CBEJICHNEM K IIOBTOPHBIM (TeopeMa
Oy6uHN). 3aMeHa IepeMeHHbIX B KPaTHBIX HHTerpanax. Kpu-
BOJIMHEIHBIE cHCTeMBI KoopauHart. [lonsipHast, chepuueckas u
LUINHAPUYECKUE CUCTEMBI KoopauHaT. KoopanHaTHbIe 11-
HUU 1 IOBEPXHOCTH. 3allUCh YPaBHEHUN KPUBBIX U MOBEPX-
HOCTEH B pa3NMYHBIX KPUBOJIMHEHHBIX KoopauHaTax. [Ipuio-
DPKEHUsI KDaTHBIX MHTETPAJIOB.
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OK-7, OTTIK-5

. [KpuBonuHeiinsle, mo-

BEPXHOCTHBIC UHTETPAJIbI.
JJIeMEHTHI TEOPUH TIOJIS.

KpuBonnHeliHble ¥ MOBEPXHOCTHBIE UHTErpansl 1-ro u 2-ro
[poza. DIEMEHTHI TEOPHH TTOJIA.

OK-7, OIIK-5

Cemectp 3

8

OObIKHOBEHHbIE A de-
[pEHLMAJIbHBIC YpaBHEHUS]
[epBOrO MOpsiAKa

[Mousitue nuddepennuanpaoro ypasuenus. YactHoe, obiee,
ocoboe pemienus auddepeHnanpHOro ypaBHeHus. 3a1a4da o
BBIJICJICHUH KOHKPETHOrO pemieHust auddepeHnuansHoro
ypaBHeHus (3a1aya Koiy, MHOrOTOYEYHbIE U KpaeBbie 3a/1a-
ur). KOppeKTHO ¥ HEKOPPEKTHO MOCTABJIEHHbIE 3aJa4yd O
BBIZICIICHUH KOHKPETHOTO pemeHus. Teopema CymecTBOBaHHs
M eIWHCTBCHHOCTH. YPaBHEHHS C Pa3ICIIONMMHUCS Tepe-
MeHHBIMA. OIHOPOIHbIC ypaBHEeHHs. JIMHEHHbIE YpaBHCHUS,

10

ypaBHeHHs bepHymnm, ypaBHEHHsS B MONHBIX auddepennna-

OK-7, OIIK-5

R
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max. YucneHnsle MeToAbl peuieHus AU (epeHINaTbHbIX
ypaBHEHMH 1-To mopsaxka.

9. |OGBIKHOBEHHBIE

BBICIIUX ITOPSIKOB

mide-

[PCHIIAIbHBIC YpaBHEHNUS

YpaBHenust n-ro nopsaxa. Kiaccel ypaBHeHuit, normyckaro-
MUX TOHW)KEHWE mopsiaka. JIMHeiHbIe ypaBHEHHA N-TO IIO-
psnka. JluHeWHs nuddepeHnuansHbI oneparop. basmc B
mpocTpaHcTBe pemeHuil. CTpykTypa ofmero pemenuns. Me-
TOJ| BapualK [IPOU3BOJIBHON MOCTOSHHOM. YpaBHEHHUS C 110
CTOSIHHBIMH KO3 HUINCHTaMU. YpaBHEHHS C IPaBOil 4acThIO
CIIEIIMAIBHOTO BHJIA.

OK-7, OIIK-5

10 |CucreMsl
QTBHBIX YpaBHCHUIA

muddepeHIy-

Cuctembl nuddepenunanbHbIx  ypaBHeHHHA. [lepexon oT
ypaBHEHHs N-TO MOpsAKa K CHCTEME N ypaBHEHHWH IIEpPBOTO
nopsiaka. CucteMsl JIMHEHHBIX MU (depeHnnanbHbIX YpaBHe-,

OK-7, OIIK-5

HUM.

11 |Pa3HOCTHBIE ypaBHEHHS

Pa3HOCTHBIE ypaBHEHUS [E€PBOrO MOPSIKA.
ypaBHEHHs BTOPOTO IOpsaka. PasHoCTHas anmmpoKcHUMarus
i pepeHnnanbHbIX YpaBHEHUH

Pasnocrturicd OK-7, OIIK-5

5.3. PazaeJibl AUCHUIJIMHBI 1 MEKIMCUMIIMHAPHBIE CBSA3U ¢ o0ecrneYyuBaOIMMH (TpeabIIyIIUMH)
U ofecneynBaeMbIMHU (TMOCJIETYIOIIMMH) U CHUILTHHAMMA

No HaumenoBanue obecrneunBaeMbix (mocieayrommux) | Ne Ne pas3mesioB maHHOW MUCHHUIUIMHBI U3 Ta0m.5.1, 1t Ko-
0/ | JUCUUILIHH TOPBIX HEOOXOJMMO H3Yy4eHHe obecreyuBaromux (Mpeabl-
JIYIIIX) A 00ECTIEYNBAEMBIX (ITOCTICTYIOIINX ) TUCIATIIIH
1 2 3 4 5 6 7 8 9 10 | 11
1. | ®usnka + + + + + + +
2. JuckpeTHas MaTeMaTHKa + + + + +
3. | Nadopmaruka +
4, Teopust BEpOATHOCTEH, MaTeMaTHUYECKasl CTaTUCTHU- | + + + + + + + +
Ka ¥ CITyJalHbIC ITPOIIECCHI
5. | MaremaTnueckas JJOTHKa M TEOPHsI AITOPUTMOB +
6. BrluncnurenbHas MaTeMaTHKA + + + + + + + +
7. [IporpammupoBaHue + + + + + + +
8. OCHOBBI TEOPUH YIPABJIEHUS + + + + + + + + +
9. | CucremHsbIi aHATN3 + + + + +
10. | ba3sl maHHBIX + + +
11. | OnepanHOHHBIE CHCTEMBI +
12. | DneKkTpoTeXHUKA, PIEKTPOHUKA H CXEMOTEXHHKA + + +
13. | OOBEKTHO OPHEHTHPOBAHHOE MPOTPAMMHUPOBAHHE + + +
14. | HccnenoBaHue onepariii + + + + +
15. | BreicokoypoBHEBBIE METOIBI MHQOPMATHKH U TpO- | + + + + + + + + + +
rpaMMHPOBaHUS
16. | CeTH 1 TeIEKOMMYHUKAIIH + + + + + + + + +
17. | CrpykTypsl U anropuT™Mbl 0OpaOOTKH JaHHBIX Ha | + + + +
OBM

5.4. CooTBeTcTBHE KOMIIETEHIMH, (OPMUPYEMBIX IPH U3YYCHUHU AUCUHUIIMHBI, 1 BU/A0B 3aHATHH

Ilepeuenp koM-

Bunpl 3angaTuii

DopMBbI KOHTPOJIS

HETCHIMI J Jlab Ip. KP/KIT | CPC
OK-7 + + + OtBer Ha npakTHuecKoM 3aHATHU. [IpoBepka KOHCIEK-
ta. KomnokBuym. KonTponbHast pabora.
OIIK-5 + + + OtBer Ha mpakTHueckoM 3aHsATHH. Kommoksuym. Tec-
Th1. UnauBuayanpHble 3a1anus. KoHTpoapHas pabora.

JI — nexuwus, [Ip — npakTuyeckre U ceMuHapckue 3anarus, JIab — maboparopusie padotsi, KP/KII — kyp-
coBas pabota/mpoext, CPC — camocrosiTenpHas padboTa CTy/IeHTa

6. Metoab! 1 (popMBI OPpraHu3anuu 00y4eHust
TexH010IMN HHTEPAKTHBHOIO 00y4YeHHs NPH Pa3sHbIX (popMax 3aHATHI B yacax
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IIpaxtuue-
@opwmbl| Jlekuum | ckue/ceMUHApCKU Tpenmar
Meroer (uac) . Macrep-knacc |CPC (4ac)| Beero
(uac)
3andrus (4ac)
OOcyxeHne onpeaeIeHHbIX TeM C UCIIOIb30BaHHEM 6
pa3gaTOYHBIX MAaTEepPHajoOB Ha JICKIUAX W MPaKTHUE- 4 2
CKHUX 3aHATHIX
«MosroBoii wTypm» B TeueHuu nepsBoro sTama BbI- 6
JBHUTAETCS Psii M3HAYAIBHO PaBHOIPABHBIX CIIOCOO0OB
pelIeHysl TOCTaBJICHHOM 3afaun. B xone nocnenyro- 6
mero oOCYyKACHHS BbIpabaTBIBaeTCSI ONTHMAIbHOE
pelieHue.
Pabora B rpymnmnax. [To pe3ynbpraram jeKkuuu, npovu- 6
TaHHOW Nperno/aBaTeseM, CTyIeHThl Pa30MBaOTCS Ha
TpyINBI 110 CTENEHN YCBOeHWs Martepuana. [locie- 6
nytomiee 0o0CyXJeHUE NPOOJIEMHBIX IMYHKTOB TEMBI
CaMUMH CTYJCHTaMU YMEHbBLIAET YUCIIO IJIOXO YCBO-
MBIIUX MaTepHall.
Brictynnenue B ponu oOydvaromero. CTyneHT WIH 4
TpyIna CTYyJCHTOB M3JarafjoT CaMOCTOSITENIBHO H3Y- 4
YESHHBIH MaTepHaJl 10 ONPEICIICHHON TeMeE.
TectoBast hopma HPOBEPKH CaMOCTOSITENBHO YCBO- 4 4
€HHOT'O MaThepHaa.
WTOro MHTEPaKTHBHBIX 3aHATUI 4 22 26
7. JIabopaTOpHBI NPAKTHKYM HE IIPEIyCMOTPEHO
8. [IpakTHyeckue 3aHATHS (CEMHUHAPDI)
Ne Ne paspena nuc- TemaTrka nIpakTHUECKUX 3aHATHH (CEMUHApPOB) Tpyno- Komnerennuu OK,
/1 | UUIUTMHBI u3 E€MKOCTb MK
Taom. 5.1 (dac.)
1. |1 [NoHATHE KOMIUTIEKCHOTO YHCIIa M €ro M300paKeHHEe Ha 10 OK-7, OIIK-5
IUIOCKOCTH. Paznnunble (OPMBI 3alMCH KOMIUICKCHBIX
yucen. Omnepanun HajJ KOMIUIEKCHBIMU uynciamu. Oc-
HOBHasi TeopeMa anreOprl. Teopema besy. Pasmosxenue
MHOTOWIEHA Ha MHOXKHTEIH.
Marpunpl 1 fgeiicTBus Hag HUMHU. OnpenenuTenb Mopsia-
ka n. MuHOp 1 anrebpandeckoe AOMOTHEHHE. Brrancie-
Hue onpenenurteneil. O6patHas matpuna. Pemenue mMat-
PUYHBIX YPaBHEHUI.
2. | 2. JIuneitnsle mpocTpaHcTBa. JIMHENHHass 3aBUCUMOCTh U 18 OK-7, OIIK-5

HE3aBUCHMOCTh CHCTEM BEKTOPOB. ba3mc, KoopAWHATEI,
pa3MepHOCTb JIMHENHBIX NpocTpaHcTB. Iloanpocrpanct-
Ba JIMHEWHOro mnpocrpaHcTBa. IlepecedeHue moanpo-
CTPaHCTB, HpsAMas CymMMa MOANPOCTpaHCTB. JIuHelHas
00o0s104Ka cucTeMsl BeKTOpPOB. M3oMopdu3M JMHEHHBIX
npocrpadcTB. Panr marpunsl. Teopema o 6a3ucHOM MU-
HOpe U ee clneAcTBus. MeTpuueckue 1 HOpMHUPOBAHHBIE
mpocTpaHcTBa. [IpocTpaHCTBA CO CKalApPHBIM IPOU3BE-
JeHreM (YHUTapHBIE), THII0ePTOBEI IPOCTPAHCTBA.
OcCHOBHBIE 3a/jaud TEOPHH CUCTEM JIMHEHHBIX ypaBHE-
Huid. Paznmmunpie Gopmbl 3amUCH CHCTEMBI JIMHEHHBIX
ypaBHeHHH (MOfTHAs, BEeKTOpHas, MaTpuuHas). Kmaccu-
¢ukamms cucrem. Teopema Kponekepa - Kanemmm. Pe-
IICHHE OIpEeNIEHHBIX CHCTeM. MaTpuduHBIH croco0
pelieHust cucTeM JMHEHHbIX ypaBHeHuil. Meton Kpa-
Mepa, merox I'aycca. MccnenoBanue u peuieHne npous-
BOJIBHBIX CHCTEM JIMHEMHBIX ypaBHeHMH. PemeHue of-
HOpPOJHBIX CUCTEM. TeopeMa O HaNOXXEHUH pEIICHUIl.
CTpyKTypBl OOLIEr0 pELIeHHs] OJHOPOAHBIX U HEOJHO-
POJHBIX CUCTEM.

OyHknmm WM otoOpakeHus. YacTHeie cirydan oTtoOpa-

2
CornacoeaHa Ha noptane Ne 7364




xeHui. Cynepnosuius ornepaTopoB (CiokHas (QYyHK-
1ust), oOparHele onepaTopbl. MYHKINU KOMIIJIEKCHOTO
nepeMeHHoro. JIuneiHsie oneparopsl. Matpuna JuHEen-
HOTO orepaTtopa. Martpuia Cli0)KHOTO JIMHEHHOTO onepa-
Topa. Marpuma omeparopa 0oOpaTHOTO JHHEHHOMY OIe-
paropy.

Martpuma repexofia oT ogHOTo 6aszuca K gpyromy. CBs3b
MEXIy KOOpAWHATAaMM BEKTOpa B pa3HbIX Oasmcax. Ile-
pexoJi OT OPTOHOPMHUPOBAHHOTO 0asuca K OPTOHOPMHU-
poBaHHOMY Oasucy. OpToroHajbHbIE MaTpHIBl U HUX
cBoiicTBa. V3MeHeHHe MaTpullbl JIMHEHHOro omeparopa
Ipu M3MeHeHuH 0Oasuca. IHBapuaHTHBIE MOIIPOCTpPaH-
ctBa. COOCTBEHHBIE YHCIa M COOCTBEHHBIE BEKTOPHI JIH-
HEHHOro omneparopa. JluaroHaau3anus MaTpULbI JIMHEH-
HOTO OIepaTopa.

Jlunelinple omepaTOpsl B YHHTapHOM M THIEOEPTOBOM
MPOCTpaHCTBaX (COMPSDKEHHBIE M CaMOCOIPSDKEHHBIC
(cumMeTpuYHBIE) THHEWHBIE omeparopsl). JIuHeitHbIe U
OounmHelHBIe QyHKIUOHANE! (popmbl). TeopeMbr 00 ux

o6mem Buze B R". Ksamparmumbie (yHKIHOHAIBI
(popwmer). [TpuBeneHne KBaapaTHIHBIX (HOPM K KaHOHH-
yecKkoMy BHUIY. I10OXKUTENBHO ONpeNeNicHHbIe KBaapa-
TUYHBIE (OPMBI. Y CIIOBHS MOJIOKUTEIBHOW ONpeieNeH-
HOCTH.

3. 13 OO61masi Teopusl KPUBBIX HA IUIOCKOCTH, MOBEPXHOCTEH 1 | 8 OK-7, OIIK-5
KPHUBBIX B MpOCTpaHCTBEe. KpuBbIe M MOBEPXHOCTH BTO-
poro mopsiaka. I[Ipsimas Ha miaockoctu. I[lnockocts u
mpsiMasi B MPOCTPAHCTBE. [ UMEPIUIOCKOCTH M N-M Mep-

n
Hele miockoctd B R . TeomeTpuueckas nHTEpnpeTanus
COBOKYIHOCTH PEIICHUI CUCTEM JIMHEIHBIX YPABHEHU.

Cemectp 2

4, | 4. MHoxecTBa W oOIlepandd Haja HUAMH. BemectBeHHBIC | 8 OK-7, OIIK-5

o . n
yyciia u ux cBorcTBa. CucremMel okpecTHocTel BR 1 R .
OnHOCTOPOHHME OKPECTHOCTH B R.
IocnenoBarensHOCTs M ee mpexaen. [Ipenen ¢yHKIH.
Teopembl o mnpenenax. HeomnpeneneHHblE BbIPaKEHUSI.
HenpepsiBHocts (yHkuun. Knaccudukanus touek pas-
pbiBa. IlepBelil U BTOPOH 3aMeyaTellbHbIE MPEIeibl U UX
cnencTeud. beckoHeyHo Manble U OECKOHEYHO OoJibIve
(YHKIMM ¥ UX CBOICTBA.

5 | 5. HNuddepenuupyembie otodbpaxenus. Ctpoenue mpowus- | 8 OK-7, OIIK-5
BOJIHOI Matpuipl. HekoTopsle cBOHCTBA MPOU3BOIHBIX.
Tabmuna npousBoanbiX. [IponsBonHas coXHOH M 00-
parHo#i ¢yHKimiA. [Ipon3BonHas ¢(yHKUMH, 3aJaHHBIX
apaMeTpUUeCcKU U HesIBHO. ['eoMeTpudeckuil U MeXaHu-
YecKHi cMbICK Ipou3BogHOM. [Ipon3BonHas no Hampas-
seHuto. IIpon3BoHbIE BBICIIUX HOPSIAKOB.
Huddepennnan Pynkiun. VHBapHaHTHOCTH (OPMBI
nepBoro auddepennuana. OCHOBHBIE TeopeMbl Tudde-
PEHIHMATEHOTO MCYUCICHHUS (YHKIHNU OJHON IMepeMeH-
HO#. JlocTaTouHble ycioBusl AUGGEPEHIUPYEMOCTH
(GyHKOIMN OTHOM M MHOTHX mepeMeHHbIX. uddepen-
IIHAITBI BEICITNX TOPSIIKOB.

Packpeite HeomnpenenenHocted. Teopema JlonuTtais.
®opmyna Teitnopa. MOHOTOHHBIE (QYHKIMU. DKCTpEMY-
Mbl. MeToj HauMEHBUIMX KBaJpaTOB. YCIIOBHBIE 3KC-
TpeMyMbl. [100ansHble 3kcTpeMyMbl. Haxoxxnenue Hau-
OOJIBIIMX M HAaMMEHBIIWX 3HaueHWi. Beimykiiie M BO-
rayTeie QyHkuuu. [locTaHOBKM 3a/1a4 JIMHEHHOTO, HEH-
HEWHOTO, KBaAPaTUIHOTO, BBITYKJIOTO MPOTpaMMHpPOBa-
Hu. AcumnTotel. MccnemoBanue GyHKIMHA U TIOCTpOe-
HUE TPaPUKOB.

6. | 6. OnpeeacHHbI HHTErPa U ero cBoicTBa. Berancienne | 10 OK-7, OIIK-5
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orpeJieJIeHHOro nHTerpaia. MHrerpan kak QyHKIus
BepxHero npezaeina. @opmyna Hetorona - JleiiOHuIa.
ITepBooOpasnas. Heonpenenenusiii naTerpai. OCHOB-
HBIE CBOMCTBa. Tabnuia nHTETpanoB. 3aMeHa MepeMeH-
HBIX B HEONIPEACICHHOM H OIPEACIEHHOM HHTETpaax,
MOIBEICHNUE IO 3HaK A dhepeHinana, HHTeTPUPOBa-
HHE 10 JacTsM. MHTeTprpoBaHne parMoHaIbHEIX (QyHK-
uuii. HecobctBenHbIe nHTETpaisl 1-ro pona (Ha Heorpa-
HUYEHHOM NPOMeEXyTKe). HecoOcTBeHHBIE HHTETpaIIBI 2-
ro poja (OT HeorpaHUYEeHHBIX (QYHKIMI). BeisicHeHne
CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB UCXOISI U3
onpenenenus. Teopemsl cpaBHeHus. [Ipunoxenus onpe-
JIeTICHHOTO MHTErpara.

KparHble nHTErpasbl, HOBTOPHBIE HHTETPAIIbI, BEIYHUCIIC-
HHE KPAaTHBIX HHTETPAJIOB CBEICHUEM K TIOBTOPHBIM
(Teopema OyOuHM). 3aMeHa IEPEMEHHBIX B KPaTHBIX
nHTerpanax. KpnBonuneitasle cucrems! koopaunar. [To-
JsipHad, cheprudeckas U MIHHIPUIECKIE CHCTEMBI KO-
opanHat. KoopIyHATHBIE JIMHUN M IOBEPXHOCTH. 3aINCh
YPaBHEHHUI KPUBBIX U IIOBEPXHOCTEH B Pa3IUYHBIX KPHU-
BOJIMHEWHBIX KoOopAuHaTax. [Ipunoxenust KpaTHbIX UH-
TErpaJioB.

KpuBosnHeitHbIe 1 TOBEPXHOCTHBIE HHTETpasl 1-ro u 2-
ro poja. DIeMEeHThl TCOPHH MOJIs.

OK-7, OIIK-5

Cemectp 3

[Monstre mudpdepennnanbHOro ypaBHeHus. YacTHoe,
obmiee, ocoboe pemieHUs TUQPepeHINATEHOTO ypaBHe-
Hus. Teopema cymiecTBOBaHMS M EIUHCTBEHHOCTH.
VYpaBHEHUS ¢ pa3fenAOmMUMUCT IepeMeHHbIMH. OmHO-
ponHble ypaBHeHUd. JIuHeliHble ypaBHEHUs, ypaBHEHUS
bepHymnu, ypaBHeHuss B TONHBIX JuddepeHnmanax.
UYucnenHele MeTOAbl pemieHus auddepeHmnanbHbpIX
ypaBHeHHH 1-TO mopska.

10

OK-7, OIIK-5

VYpaBHeHus n-ro nopsiaka. Kmaccel ypaBHeHMH, IoIyc-
KAIOIIMX MOHMKEHUE NopsAaka. JIMHelHbIe ypaBHEHUS n-
ro nopsinka. JlunerHsiit 1udGepeHInanbHBIA OmepaTop.
Basuc B mpoctpanctBe pemeHuit. Ctpykrypa oOmiero
pemenns. MeToa Bapraluu IpOU3BOIBHOM MOCTOSHHOM.
VYpaBHEeHUsT C MOCTOSHHBIMU Koddduimenramu. Ypas-
HEHMs C IPaBOH YacCThIO CIEUAIBHOTO BUJA.

10

OK-7, OIIK-5

10.

10.

Cuctembl muddepeHInanbHEIX ypaBHeHUU. [lepexon ot
YpaBHEHHsI N-TO MOpPsIKAa K CUCTEME N ypaBHEHMH Hep-
Boro mopsiaka. CHCTeMbI JIMHEHHBIX TU(QepeHIIHaTb-
HBIX YpaBHEHUH.

10

OK-7, OITK-5

11.

11.

PasHOocTHBIE ypaBHEHUS NEPBOro nopsnka. PazHocTHbIE
YpaBHEHMsI BTOPOro mnopsjaka. PazHocTHas anmpokcuma-
s UG hepeHIaIbHbIX ypaBHEHNH

OK-7, OIIK-5

9. CamocrosiTesbHasi padoTa

Ne
1/

Ne paznena
JACIUIIINHBI
n3 tabi. 5.1

Temarnka caMOCTOSTETBHOM pabOTHI Tpyno-
(Oemanuzayus) €MKOCTh
(uac.)

Kowmre-
TEHIIUHA
OK, IIK

KOHTpOJ'H: BBITTIOJITHCHHA

paboThI (Ompoc, Tecr,
JIOM.3aIaHue, U T.]T)

Cem

ectp 1

1.

I/IsyquI/Ie TCOPETUICCKOro Marepuaia, 1moa- 8

TOTOBKa K HPAKTHYCCKUM 3aHATUAM M KOH-
TpoJbHOM pabote. TeMbl: MaTpHIlbl U eH-
cTBUs Hax HUMH. OTnpenenuTens mopsaka N.
OO0parHast matpuna. Permenne MaTpUIHBIX
ypaBHeHHH. CHCTEMBI JIMHEHHBIX anreOpan-
YECKHX YPaBHEHUN.

OK-7,
OIIK-5

Onpoc Ha NPaKTUYECKUX
3aHaTUAX. KoHTposbHas
pabora.

CamocTrosTenpbHOe m3ydeHue TeMm: Anrebpa
TCOMETPUYECKUX  BEKTOpoB. CralsipHOE,

16

OK-7,
OIIK-5

Bricrynnenue Ha cemu-
Hape. Onpoc Ha MPaKTU-

mMn
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BEKTOPHOE, CMEIIaHHOE TIPOU3BEICHHUS.
N3ydenue TeopeTHueckoro Marepuana, noji-
TOTOBKAa K NPAaKTHYECKUM 3aHITHSM. TeMBbI:
Panur matpunsl. @opmynsl nepexona oT on-
Horo Oa3mca kK apyromy. JIMHeWHBIN ormepa-
Top U ero mMaTtpuna. CoOCTBEHHBIE YHCIa U
COOCTBEHHBIE BEKTOPBI JITHEHHOTO OIEpaTo-

pa.

yeckux 3aHsatusax. Koi-
JIOKBUYM.

CamocrosTenpHOe H3ydeHHE TeM: IIpsmas
JUHUA Ha rockocTH. Ilnockocts. Ilpsmas B
MPOCTPAHCTBE.

N3yuyeHune TeopeTHUECKOTO MaTepuana, mo-
TOTOBKA K MPaKTHUYECKUM 3aHATUsIM. Pere-
HUE 3a/la4, IOJrOTOBKa K KOHTPOJbHOU pa-
6ore. Tembl: KpuBeie BTOporo mnopsaka.
IIpuBenenue ypaBHEHHS KpHUBOH BTOpPOTO
MOPsiIKa K KAHOHWYECKOMY BULY..

12

OK-7,
OIIK-5

Onpoc Ha MPaKTHIECKAX
3aHATUAX. KOHTpoibHas
pabora.

IloaroroBka u cjaada sK3aMeHa

36

OK-7,
OIIK-5

Or1reHKa Ha dK3aMeHe

Cem

ecTp 2

CamocrosTennsHOE HM3ydeHHe TeM: becko-
HEYHO Manble U OEcKOHeYHO OoibIIne
(hyHKIHN.

W3yueHne TeopeTHdecKoro Marepuana, mosi-
TOTOBKA K MPAaKTUYECKUM 3aHATHSIM M KOH-
TponbHO# padote. Temsr: [lpeaen ¢pyHkmu.
HenpepsiBHocTs pyHkunu. Kinaccudukarms
Touek paspbiBa. IlepBelii U BTOpOH 3ameua-
TEJILHBIC NPEJIENIbI U UX CJICICTBHSI.

24

OK-7,
OIIK-5

Omnpoc Ha NPaKTHYECKUX
3aHATHAX. KOHTpONBHas
pabora.

CamocrositennsHOe M3yueHune Tem: [lpumio-
xeHue AupGepeHInanTbHOr0  UCYUCICHUS
(lpaswno Jlonurasnss. MOHOTOHHOCTB, JKC-
TpeMyMbl, BBIIyKIble ¢yHKuuu. IlomHoe
uccieoBaHne (QyHKIMHU U TTOCTPOCHHUE Tpa-
¢uxa.)

WzyueHne TeopeTndeckoro Marepuaa, moj-
TOTOBKA K NPAaKTUYECKUM 3aHATHSIM M KOH-
TponbHOU pabote. Temsr: Ilonstue nuddde-
pernupyemoit  pyHkmmn.  Juddepenmman
¢yaxuun. IlpouwsBognas marpuua. Ilpowms-
BOJIHBIE U TU(epeHIMaIbl BRICIINX MTOPS-
koB. OCHOBHBIE TeopeMbl nuddHepeHIranb-
HOT'O MCYUHUCIICHUSL.

22

OK-7,
OIIK-5

Onpoc Ha MPaKTHYECKHUX
3aHATHSAX. KoHTponpHas
pabora.

CamocrosTensHOe n3ydeHue Ttem: IIpmio-
KEHHE MHTETPATFHOTO HCUUCICHHS.
N3ydenue TeopeTHUECKOro MaTeprana, mos-
TOTOBKAa K MPAKTHYECKUM 3aHATHSIM U KOH-
TponpHOM pabote. Tembr: HeonpeneneHHbIH
U onpeAenéHHbll uHTerpansl. [IpaBuna uH-
TerpupoBaHusi. HecoOGcTBEeHHBIE MHTETPAIIBI
¢ OeckoHe4YHBIMHU mpenenamu. HecoOGcTBen-
HblE WHTErpajbl OT HEOrPaHUYEHHBIX (QyHK-
uui. KpatHele HHTErpabl.

10

OK-7,
OIIK-5

Onpoc Ha MPaKTHIECKUX
3aHaTUAX. KoHTposbHas
pabora.

CamocrosrtensHoe u3yueHue teM: [loTeHiu-
anbHble nonst. opmynsl I'puna, Crokca u
Octporpazckoro.

N3ydenune TeopeTHUECKOro MaTeprana, mosi-
TOTOBKA K MPAKTHYECKUM 3aHATHSIM U KOH-
TponbHOM pabote. Tembl: KpuBomuHeHbIE
WHTErpasibl 1o jjuHe nyru. KpuBonuHei-
HBIE WHTErpanbl 1Mo KoopawHatam. Pabota
BEKTOPHOTO TOJS BAOJb KpuBOil. IloBepx-
HOCTHBIE HHTETrpasbl MO IUIOIAAU MOBEPX-
HocTH. [1OBEpXHOCTHBIE MHTErpanbl Mo KO-

20

OK-7,
OIIK-5

Omnpoc Ha NPaKTHYECKUX
3aHATHAX. KOHTpONbHas
pabora.
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opaunataM. IToTOk BEKTOpPHOrO IMOJIs Yepes
TIOBEPXHOCTb.

Cemectp 3

9. 8 CaMmocTosTenbHOe U3ydeHHE TeM: YpaBHe- 18 OK-7, Onpoc Ha MPaKTHIECKAX
HUS B IONHBIX Auddepennnanax. OIIK-5 3aHATHIX. IIpoBepxka
M3yueHne TeopeTHUECKOTO MaTepuana, noa- KoHcnekra.  KoHTpoiib-
TOTOBKA K NMPAaKTUYECKUM 3aHATHSIM. Pemre- Hast pabota. Kommoksu-
HHE 3a/ad 10 BCEM TEMaM, INOJArOTOBKa K YM.
KOHTpOJIBbHOH pabdote. Temspl: OOBIKHOBEH-
Hble auddepeHnuaIbHble YpaBHEHUS Iep-
BOTO TIOPSIIKA.

10. | 9. CamocrosTensHOe H3ydeHHE TeM: Haxox- 16 OK-7, Onpoc Ha TPaKTHIECKAX
JICHUE PeLIeHHsI IO BU/y TPaBOil YacTH. OIIK-5 3aHATHSX. [IpoBepka
W3yueHne TeopeTHuecKoro Marepuana, rmos- koHcnekra.  KoHTposb-
TOTOBKA K NPaKTUYECKUM 3aHATHsM. Perre- Has pabota. Komioksu-
HHME 3a/ad 10 BCEM TeMaM, IOJrOTOBKa K YM.
KOHTpOJIbHO# pabdoTe. Tembl: OOBIKHOBECH-
Hble nuddepeHranpHble YpaBHEHUS BbIC-
X TOPSIAKOB.

11. | 10. CamocrosrensHoe u3ydeHue TeM: CHcTeMbl 20 OK-7, Onpoc Ha NPaKTUYECKUX
muddepeHnnanbHbpIX ypaBHeHUd. V3ydyeHnue OIIK-5 3aHATHAX. IIposepka
TEOPETHYECKOr0 MaTepHhaia, MOJArOTOBKAa K kKoHcnekTa.  KoHTpoib-
MpaKTHIECKUM 3aHATHAM. PemeHwe 3amad Has pabota. Kommoksu-
10 BCEM TEMaM, ITOJrOTOBKA K KOHTPOJIBbHON YM.
pabote. Temsl: JIuHeiHbIE cucTeMBI au(pde-
PEHIMATbHBIX YPABHEHHH.

12, | 11. W3ydenne TeopeTHIECKOro MaTeprana, mo- 18 OK-7, Onpoc Ha MPaKTHIECKUX
TOTOBKA K INPAaKTHYECKUM 3aHATUSAM. Pemre- OIIK-5 3aHATHAX. IIpoBepka
HHUE 3a/ad 10 BCEM TeMaM, IOJrOTOBKa K KoHcnekTa.  KoHTpoib-
KOHTpobHOW pabote. Tembl: Pa3HOCTHBIE Has pabota. KommokBu-
ypaBHEHHSI. YM.

13. ITonroroBka U cadya dK3amMeHa 36 OK-7, OreHKa Ha DK3aMEHE

OIIK-5

10. IlIpumepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (pador)

HE IIPETyCMOTPEHO

11. PeiiTunroBasi cucTemMa JIJisi OlIeHKH YCIEeBAeMOCTH CTY/I€HTOB
Tabauna 11.1 bannbHble OLIEHKHU U1 3IEMEHTOB KOHTPOJIS.

Cemectp 1

Taoauuna 11.1a

MaxkcumaJib- MakcumaibHblii | MakcuManabHBII
DyieMeHThI y4eOHO# Aucummn- | HbIi 0ai Ha 1- 0aJu1 3a mepuos 0aJu1 3a mepuos Bcero 3a
Ceccus
JINHBI yio KT ¢ nauasa mexay 1KT u mexay 2 KT mna | cemectp
ceMecTpa 2KT KOHeIl ceMecTpa
KonTponbHble paboThl Ha IMpak- 20 20 20 60
THUYECKHX 3aHATUAX
Teoperndeckuii ornpoc 20 20
KosutokBuym 20 20
Hroro makcuMyM 3a nepuoj 30 20 50 100
Cnava sx3ameHa (MakCUMyM) 100
Hapacraomum urorom 30 50 100 100
Hroro 100
19
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IIpumevanue. [To OKOHYaHUM ceMeCTpa PEUTHUHT OOHYJISETCS, U UTOTOBBI PEUTHHT BBICTABIISICTCS 110

3K3aMeHaHHOHHOI>'I OILICHKC, KOTOpasd, B CBOIO OUCPCb, BHICTABISAACTCA IO OTBCTY HA DK3aMCHC.

Cemectp 2
Taoauna 11.10

MaxkcuMaJibHbIT MaxkcuMaJibHbII MaxkcuMaJibHbII
DJieMeHThI YYeOHOH AMCIUTI- 6aa Ha 1-yro KT 0aJ11 3a mepuojg 0aJjii 3a mepuog me- |  Bcero 3a
JINHBI c Hayaja cemecT- | Mexay 1KT u 2KT | sxay 2 KT u Ha koHell| cemecTp
pa cemecTpa
KonTponbHbIe pabOTh Ha Mpak- 20 20 20 60
THYECKHX 3aHITUAX
Teopernueckuii ornpoc 20 20
KostoxBuym 20 20
Hroro makcumym 3a nepuos 30 20 50 100
Hapacraomum urorom 30 50 100 100

IIpumeuanue. [lo pesynpTaTam peifTunra BeicTaBisieTcs 3auét. HaOpasmue He meHee 60 OanioB momy-
qaroT 3a4€T, HaOpapmre MeHee 60 O6aTOB TS MOTyYSHHS 3a4€Ta MUIIYT 3aKJIIOYUTEIbHBIN TECT.

Cemectp 3
Tab6umna 11.18
MaxkcumaJib- MaxkcuMajbHblil | MakcuMaabHbIH
DyieMeHThI y4eOHO# Aucumn- | HbIi 6au Ha 1- 0aJu1 32 mepuos 0aJu1 3a mepuos Bcero 3a
Ceccusn
JINHBI yio KT ¢ navaua mexay 1KT u Mexkay 2 KT mna | cemectp
ceMecTpa 2KT KOHeIl ceMecTpa
KoHTposnbHble paboThl Ha Mpak- 20 20 20 60
TUYCCKHUX 3aHATUAX
Teoperundeckuii ornpoc 20 20
Komnoksuym 20 20
Hroro makcumMyMm 3a nepuoj 30 20 50 100
Crada sx3aMeHa (MaKCHMyM) 100
Hapacramomum UToromMm 30 50 100 100
Hroro 100

IIpumeuyanue. [To oOkOHUaHUM ceMecTpa PEUTUHT OOHYISAETCS, U UTOTOBBIN PEHTHHT BBICTABISETCS MO

3K3aM€HaHI/IOHHOﬁ OILICHKEC, KOTOpasd, B CBOIO OUCPC/b, BRICTABIACTCA IO OTBETY HA OK3aMCHC.

Ta6auna 11.2 [lepecueT 0amioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

BaJjuibl Ha 1aTY KOHTPOJILHOM TOYKH Onenka
85 % u BbIlIE OT MAKCUMAIbHO BO3MOXKHOIO pelitunra Ha gary KT OTJIMYHO
70%-84% 0T MakcMMaJIbHO BO3MOXKHOTO pelituHra Ha jaty KT XOpoLIo
55%-69% 0T MakcMMaJIbHO BO3MOXKHOTO pelithHra Ha jaty KT YAOBJIETBOPUTEILHO
Memnee 55% HeynosnerBoputesnbHo

Ta6auna 11.3 — [Iepecuer cymmbl 0aJI0B B TPAJUIIMOHHYIO M MEXKTYHAPOTHYIO OLIEHKY

Hrorosas Cymma 63.]1.]'[03, YUYUTBIBACT yCIIECHIHO

Ouenka ('OC) . Ouenka (ECTS)
CIAHHBII IK3aMeH
5 (oTnm4HO) (324TEHO) 90 - 100 A (0TIM4HO)
85 -89 B (ouenp xoporo)
4 (xopouo) 75 -84 C (xopomio)
(3auTeHo) 20-72
3 (YZOBIETBOPUTEIEHO) 65 - 69 D (ynozesopurespHo)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HEeyAOBIETBOPUTEIHHO),
(He 3a4TeHO)

Hwuzke 60 6a1710B

F (HeynoBieTBOpUTEIIBHO)
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12. Y4eOHO-MeTOAMYECKHE MATEPHUAJIbI 110 JUCHHUILIIHHE.

12.1 OcHoBHas JInTEpaTYpA.

1. I'punmmon WN.D. Jluneitnas anredpa. AHanUTHYECKass reoMeTpust (1711 SKOHOMUUYECKHX CIIe-
nuanbHocTei). Yuebnoe mocobue. / M.O. I'punmmon, JILA. I'yrosa, JL.W. Marasuuuukos, A.Jl.
MaraszunankoBa; denepaibHOE areHTCTBO IO 00pa3oBaHUI0, TOMCKHI TOCyJIapCTBEHHBINH yHU-
BEPCUTET CUCTEM YIPABJICHUS U paauodyieKTpoHuku. - Tomck: TYCVYP, 2007. - 247 c. Ix3eMn-
Jasipbl Beero: 103 k3.

2. Marasunnukos JI.W. Beiciias marematuka I. IIpaktuky™m 1o jinHeliHOM anreOpe v aHaIUTH-
yeckol reometpur: YueoHoe nocodue / JI.M. Marasunankos, A.JI. MarazuaHukoBa; MuHucrep-
cTtBO oOpasoBanms Poccuiickoii @eneparuu, ToMCKui ToCyaapCTBEHHBIM YHUBEPCUTET CHCTEM
yIpaBiIeHUs U paanoieKTpoHuku. - Tomck: TYCYP, 2007. - 162 c. Ix3emmnspbl Bcero: 973k3.

Cemectp 2

1. Marasunnukos JI.U. Ilpaktukym no nuddepeHnnanrsHOMy HCUHUCICHUIO: YuebHoe nocooue /
JL.U. Mara3unnukos, A.JI. MarazunnaukoB; — Tomck : ToMCKkuii rocyaapCTBEHHbIN YHUBEPCUTET
CHCTEM YIpaBJIeHUS U paarodieKTpoHuku, 2007. — 212 c. Dx3eMrutsipsl Becero: 99

2. EnpuoB A.A. UuterpanbHoe ucuucnenue. Juddepennuanbupie ypaBHeHus : yaeOHOe mocodue /
A.A. Ensnios, T.A. Ensrioa ; @enepaibHOE areHTCTBO M0 00pa3oBaHuto, TOMCKHI rocyaapcT-
BEHHBI YHUBEPCUTET CUCTEM YIPABIEHUS U PaAN03JeKTpoHUKH. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmuisapsl Beero: 100.

3. bepman, I''H. COopHuKk 3ama4 1o Kypcy MaTeMaTU4YecKOro aHaiv3a [DIeKTpOHHBIN pecypc] :
yaeOHoe mocobue. — OnekTpoH. maH. — CII6. : Jlans, 2016. — 492 c¢. — Pexum nocryma:
http://e.lanbook.com/books/element.php?pll_id=73084

4. bepmant A.®. Kparkuii kypc matemarndeckoro ananusa / A.®. bepmant, 1.I' Apamanosuy, C-
[etepOypr U3n-Bo: Jlane, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

Cemectp 3

1. bonotiok, B.A. IIpakTukyM W MHIUBUAYyaJbHBIE 3aJlaHHs MO OOBIKHOBEHHBIM AM(depeHnnans-
HBbIM YpaBHEHMSIM (TUIOBBIE pacueThl) [DneKTpoHHBIN pecypc] : yuebHoe nocodue / B.A. bono-
Ti0K, JI.A. Bonotiok, E.A. IlIsen [u ap.]. — Onextpon. nan. — CII6. : Jlans, 2014. — 220 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=51934

2. bepmant A.®. Kpatkuit kypc Matemaruueckoro ananusa / A.®@. bepmant, U.I' Apamanosuy , C-
[MerepOypr U3n-Bo: Jlaub, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

3. EnbnoB A.A. UnTerpansHoe ucuucnenue. Juddepennmanprpie ypaBHeHus : yueoHoe nocoodue /
A.A. Enprios, T.A. EnbiioBa ; denepanbHoe areHTCTBO 10 00pa3oBaHuto, TOMCKHIA roCyaapCT-
BEHHBII YHUBEPCUTET CUCTEM YIPABIECHUS U paauoIeKTpoHUKH. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmuisapsl Bcero: 100.

12.2 lonoiHuTeIbHAS JIUTEPATypA.

Cemectp 1

1. MarasunnaukoB JI.U. Breicirast marematuka. JIunelinas anrebpa v aHaTUTHYECKas T€OMETpUs: y4eO-
Hoe nocobue / JI.U. Marasunnukos, A.Jl. MarasunnukoBa; MunucrepctBo obpazoBanusi Poccuii-
ckoii denepannu (M.), Tomckuii rocy1apcTBEHHBIN YHUBEPCUTET CUCTEM YIPABJICHUS U PaTUOIICK-
tpoHukH (Tomck). - Tomck: TMIJIO, 2003. - 176 c. Ix3emMnsipsl Beero: 179 sk3.

2. byrpoB f.C. Beiciast maremaruka: yaeOHuK U1t By30B: B 3 1. / S.C. Byrpos, C.M. Hukonbckwii;
pen. B.A. CamgoBunumii. T. 1 : DneMeHTH JTUHEHHOW anreOphl M aHAJTUTHYECKONH IeOMeTpHH.- 8-¢
u31., crepeotutl. - M.: JIpoda, 2006. - 284[4] c. Ik3emmiasapbl Beero:31 Hk3.

3. I[Mucemennsnii [.T. KoncnekT nexiuii mo BRICIIEH MaTeMaTHKE: MOTHBIA Kypc. — 5-¢ u3z, - M.: Aii-
puc-IIpecc, 2007. - 602 c. Ik3eMIISIPbI BCero:7 JK3.

14
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Cemectp 2

1. ®duxrenroinsi I'.M OcHoBbl MaTeMaTHueckoro ananusa. T. 1, "Jlaus" Usnarenscrso, 2015, 10-¢
u3a.,crep,448c. . http://e.lanbook.com/books/element.php?pll_id=65055

2. MaraszunnankoB JI.W. Beiciias maremaruka. BBenenne B matemaTudeckuii ananus. Juddepeniu-
anpHOE UcuucieHune: yaeoHoe mocodue / JI.M. Marasunnukos, A.JI. MarazunaukoB; Munucrep-
cTBO oOpazoBanms Poccuiickoit @enepanun (M.), ToMCKHI TOCY1apCTBEHHBI YHUBEPCUTET CHC-
TEeM yHIpaBieHus U paanodsiekTpoHuku (Tomck). - Tomck : TMIO, 2003. - 192¢. Dx3emMIutsipbl
Bcero: 159

3. EnpnioB A.A. [IpakTuKyM MO UHTETPAILHOMY UCUYHCICHUIO U MU PepeHITNATBHBIM YPABHCHHSIM :
yaeOHoe nocodue 1 By30B / A.A. Enbios, T.A. Ensnosa. - Tomck : TYCVYP, 2005. - 204c¢. Dk-
3eMILIAPBI Bcero:285

4. Tlerpymko M.M.Kypc Breiciieit maTemaTuku. BBenenue B MareMaruueckuii ananus. Juddepen-
nuanpHoe ucuucienue. Jlekuuu u npaktukyM. "Jlans "M3narensctBo, 2009, 288¢
http://e.lanbook.com/books/element.php?pll_id=302

5. I'ontep, H.M. COopHuK 3a/1a4 110 BhICIIEH MaTeMaTUKe [ DJIEKTPOHHBINA pecypc] : ydeOHoe moco-
oue / H.M. I'tontep, P.O. Ky3pmun. — Dnekrpon. nan. — CII6. : Jlanp, 2003. — 816 c¢. — Pe-
xuM jpocryna: http://e.lanbook.com/books/element.php?pll_id=622

Cemectp 3

1. MarasunnaukoB JI.W. Beicias maTematrka. BBenenue B Maremarnueckuii ananus. Juddepeniu-
abHOE UcUnCiIcHue: yaeoHoe mocodue / JI.M. Marasunaukos, A.JI. MarasuHaukoB; MUHUCTEp-
cTBO oOpazoBanus Poccuiickoii @enepanuu (M.), ToMckuil rocyaapcTBEHHBIM YHUBEPCUTET CHUC-
TeM yHIpaBieHUs U paanodyiekTpoHuku (Tomck). - Tomck : TMIIIO, 2003. - 192¢. Dx3eMIutsIpbl
Bcero:159

2. EnprioB A.A. [IpakTUKyM 110 UHTETPAIEHOMY UCUYHCIICHUIO U (D PepeHITNATBHBIM YPaBHEHUSM :
yuebHoe mocodue st By30B / A.A. Enbros, T.A. EnsioBa. - Tomck : TYCVYP, 2005. - 204c. Dk-
3eMILISPBI BCero:285

3. T'ontep, H.M. COopHuk 3a1a4 1o BhICIIeN MaTeMaTuke [DNeKTpOHHBIN pecypc] : yueOHOoe moco-
oue / H.M. TI'tontep, P.O. Ky3pmun. — Onexrpon. gan. — CII6. : Jlans, 2003. — 816 c. — Pe-
xuM pocrtyna: http://e.lanbook.com/books/element.php?pll_id=622

12.3 YMII u nporpaMmmHOe obecrieueHue.
Ilpakmuueckue 3anamus nPOGOOAMCA NO Y4EOHbIM NOCOOUAM:

Cemectp 1

1. Marasunnukos JL.U. Beicias matemaruka . IlpakTukyMm mo nuHeiHoO# anreOpe M aHalIuTHue-
ckoil reomerpun: YueOHoe nocobue / JI.UM. Marasunnukos, A.JI. MarazunaukoBa; MuHucTepCT-
BO oOpaszoBanus Poccuiickoii ®enepaunu, TOMCKHIl TOCyZapCTBEHHBIH YHHBEPCHTET CHUCTEM
VIpaBIeHUS U paauodaeKTpoHukd. - Tomck : TYCYP, 2007. - 162 ¢. Dx3eMIUIsIpoB B OMOIHOTEKE
TYCYPa: Dx3emmiasipsl Bcero:97.

2. TI'punmmon W.D. JluneliHas anreOpa. AHaNIUTHYECKas T€OMETpHs (1 SKOHOMHYECKUX CIICIIH-
anbHOCTEH). YueOHoe nocodue. / .3, I'punmmon, JI.A. T'yroBa, JI.W. Marasunnukos, A.JI. Ma-
ra3uHANKOBa; denepanbHOE areHTCTBO MO0 00pa30BaHMIO, TOMCKUIA TOCY/IapCTBEHHBIN YHUBEPCH-
TET CUCTEM YIpaBJeHUs U paanodsieKTpoHUukH. - Tomck: TYCVYP, 2007. - 247 c. Ixk3eMnasipbl
Bcero: 103 aks.

Cemectp 2

1. Marasunnukos JL.U. Ilpaktukym no nupdepeHunanbHOMy HCUHCICHHIO: YyeOHoe mocodue /
JL.W. Mara3unuukoB, A.JI. MarazunaukoB; — Tomck : TOMCKHI TOCYIapCTBEHHBI YHUBEPCUTET
CHCTEM YIpaBJIeHUS U paarodieKTpoHuku, 2007. — 212 c. Dk3eMiutsipsl Becero: 99

2. Empno A.A. HaTerpansHoe ucuucienue. Juddepennuansasie ypaBHeHUs : yaeOHOe Tocooue /
A.A. Ensrios, T.A. EnsioBa ; @enepanbHOE areHTCTBO 10 00pa3oBaHuio, TOMCKUI rocyaapct-
BEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U PaauodIeKTpoHUKH. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmuisapsl Beero: 100.
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http://e.lanbook.com/books/element.php?pl1_id=65055
http://e.lanbook.com/books/element.php?pl1_id=302
http://e.lanbook.com/books/element.php?pl1_id=622
http://e.lanbook.com/books/element.php?pl1_id=622

3. bepman, I''H. COopHuk 3ama4y mo Kypcy MaTE€MaTH4YeCKOro aHayim3a [DIEeKTPOHHBIN pecypc| :
yuebHoe mocodue. — Dnekrpod. maH. — CII6. : Jlanp, 2016. — 492 c. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=73084

Cemectp 3

1. bonotwok, B.A. [IpakTuKyM W MHIUBUAYaJbHBIC 3aJlaHHs 1O OOBIKHOBEHHBIM AuddepeHnnats-
HBIM YPaBHCHHSIM (THUIIOBBIC pacueThl) [DIeKTpoHHBIN pecypc] : yuebHoe nocodue / B.A. bomo-
TI0K, JI.A. Bonotiok, E.A. llIBexn [u np.]. — Dnexrpon. gan. — CIIO. : Jlans, 2014. — 220 ¢. —
Pexxum nocryna: http://e.lanbook.com/books/element.php?pll id=51934

2. EmpnoB A.A. UaTerpanpHoe ucuncieHue. JuddepeHimanpabsie ypaBHEeHUS : yaeOHOE ocooue /

A.A. Enprios, T.A. EnbrioBa ; denepanpbHoe areHTCTBO 110 00pa3oBaHut0, TOMCKHIA roCy1apcT-
BEHHBII YHUBEPCUTET CUCTEM YIPABICHUS U paauoIeKTpoHUKH. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmsipel Bcero: 100.

3aoanus Ha KOHMPOJIbHbIE PAOOMbL U UHOUGUOVAIbHbIE 3A0AHUS NPUECOCHBL 8 KANCOOM U3 Clle-

OVIOWUX YUEeOHbIX NOCOOUIL:

1.

MarazunnukoB JI.U. Beicmas matemaruka . TIpakTukyMm mo JuHEHHO# anreOpe M aHaIMTHYC-
ckoi reoMeTpuu: YueoHoe mocoodue / JI.M. MarasunaukoB, A.JI. MarasuaHuKoBa; MUHHCTEPCT-
BO oOpaszoBanus Poccuiickoii ®enepaunu, TOMCKHII TOCYZapCTBEHHBI YHHBEPCHTET CHUCTEM
yIpaBIeHUS U paauodIeKTpoHUKH. - Tomck : TYCYP, 2007. - 162 c. Ixk3emmiaspbl Bcero:97.
I'punmmon W.3. Jluneiinas anreOpa. AHaauTHuYecKas reoMeTpus (IUisl SKOHOMHUYECKHX CHEI[U-
anpHOCTEl). Yuebnoe mocodue. / N.D. I'punmon, JI.A. T'yrosa, JL.U. Marasuuuukos, A.JI. Ma-
ra3uHHuKoBa; denepanbHOE areHTCTBO M0 00pa3oBaHuto, TOMCKHUI rOCyIapCTBEHHBIN YHUBEPCH-
TET CUCTEM YIpaBIEHUS U paauodyieKTpoHukH. - Tomck: TYCVYP, 2007. - 247 c. Ik3eMIIAPbI
Bcero: 103 k3.

Maraszunnukos JL.U. [Ipaktukym no auddepeHunanbHOMy HCUUCIIeHHI0: Y4eOHoe mocobue /
JI.. Mara3unnukos, A.JI. MarasunaukoB; — ToMmck : ToMCKHil rocyaapCTBEHHBIM YHUBEPCUTET
CHCTEM YIPaBJIeHUS U paanodeKTpoHuku, 2007. — 212 c. Dk3eMiutsipsl Bcero: 99

EnpiioB A.A. UnTerpansuoe ucuucnenue. Juddepenmansabie ypaBHeHUS : yaeOHOe mocodue /
A.A. Enbnios, T.A. Ensrioa ; deaepaibHOe areHTCTBO 10 00pazoBaHMio, ToMCKui rocynapcet-
BEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U paauodieKTpoHuku. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmsapsl Beero: 100.

bepman, I''H. COopHuK 3amay 1Mo Kypcy MaTE€MaTHYeCKOro aHayimu3a [DIEKTPOHHBIN pecypc| :
yuebHoe mocobue. — DnektpoH. maH. — CII6. : Jlanp, 2016. — 492 c. — Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=73084

bonotiok, B.A. IIpakTukyM W MHIUBUAyaJbHBIE 3aJlaHUS MO OOBIKHOBEHHBIM TU(epeHIINaIb-
HBbIM YpaBHEHMSIM (TUIIOBBIE pacueThl) [DneKTpoHHBIN pecypc] : yuebHoe nocodue / B.A. bono-
TioK, JI.A. bonotiok, E.A. IlIsen [u ap.]. — Dnextpon. nan. — CII6. : Jlans, 2014. — 220 c. —
Pexxum moctyna: http://e.lanbook.com/books/element.php?pll id=51934

12.3 TIporpammHOe obecriedeHne

Cucrembl mporpammupoBanusi Mathcad, Matlab, Maple. Cucrema nucranmonHoro oGpa3zoBaHUsS
MOODLE nmnst conpoBOXI€HUSI CaMOCTOSITETbHON paboThl CTYIEHTOB (METOANYECKHE MaTepPHAaJIbl: TEK-
CTOBBIE, ayINO U BUICO(DaiIbl, UHANBUAYAIbHBIC 33/1aHUS, TECTHI U T.JI.).

12.4 Ba3sl JaHHBbIX, I/IH(I)OpMaI_II/IOHHO-CHpaBO‘{HBIC " IMTOUCKOBBIC CUCTCMbI

13. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIINHbI:

Bo3MokHOCTh paboTaTh B KOMIBIOTEPHOM KJIACCE U3 pacy€Ta OJUH KOMIBIOTED HA CTYICHTA.
JlekuoHHbBIE ayTUTOPUH, OCHALEHHBIE TEXHUKOW JUUI MYJIbTUMEIUUHBIX TIPE3CHTALUN

1A
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1 Bgeenenue

@®onn oueHouyHbIX cpenactB (GOC) sBaseTcs NpUioKeHHEeM K paboyeil mporpamme
JUCLMIUIMHBL  (MPAKTUKM) M MPEACTaBIsET COOO0M  COBOKYNHOCTb  KOHTPOJBHO-
M3MEPUTENIbHBIX MAaTEPHUAaIOB (TUIIOBBIC 3a/1a4H (3a/1aHus1), KOHTPOJIbHBIE PAOOTHI, TECTHI U
Ip.) 1 METOJOB MX MCIOJIb30BaHUS, MPEIHA3HAYCHHBIX JIJIS1 U3MEPEHUSI YPOBHS JOCTHKE-
HUS CTYICHTOM YCTaHOBJIEHHBIX PE3YyJIbTaTOB OOyUEHUS.

®OC no gucuuIuivHe (MPAaKTHKE) UCHOJB3YETCA MPU MPOBEACHHM TEKYIEro KOH-
TPOJIs yCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTALUN CTYICHTOB.

[lepeueHp 3aKperieHHbIX 3a JTUCHUIUIMHOMN (MPaKTUKOW) KOMIIETEHIMI IpUBEJIEH B
tadsmue 1.

Tadauua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIVIMHON KOMIIETEHIMH

DopMyJHUPOBKA KOMIIETEH- Jranbl GOPMHUPOBAHMS KOMIIE-
Kon
1107011 TEeHLHNHU

OK-7 CnocoOGHOCTh K caMoopranu- | JloJ1skeH 3HATh OCHOBHBIC TOHSITHUS
3alMKM U CaMO0OPa30BaHMUIO. U METOAbl JIMHEWHOW anreOpsl H
aHAJIMTHYECKOW TeOMETpuHu, AHud-
(dbepeHManbHOr0 U HHTErpajibHOTo
WCYHCIICHUH, U] PepeHInaTbHBIX U
Pa3HOCTHBIX YpPaBHEHUH, CIOCOOCT-
BYIOIIIMX JlaJbHEHIIIEMy caMoo0pa-
30BaHUIO B MPO(decCHoHaIbHOM es-
TEJIbHOCTH.

Jo/keH yMeThb TPUMEHATH Mare-
MaTHYE€CKHE METOAbl M BBIYUCIIH-
TEJbHBIE ANTOPUTMBI JJISl PELICHUS
NPAKTUYECKHUX 3a]a4 U IMOJIb30BaTh-
Cd MaTreMaTH4YeCKOW JUTepaTypou
IIpU CaMOOPraHu3ali U camooOpa-
30BaHUU B MPOGECCUOHAIBHON Jes-
TEJIbHOCTH.

Jloy17keH BJIaieTb METOJaMU pellie-
HUS MaTeMaTHYECKHX 3a7ad, HeoO-
XOJMMBIX B JaJIbHEHIIEM IPU camo-
oOpa3oBaHMU B NMPO(ecCuOHANTBHOMN
JEATEIbHOCTH.

OIIK-5 CrocoOHOCTh pemath CTaHAapT-
Hble 3a7aud  NPO¢eCcCHOHATHHOU
NEeSTEIbHOCTH Ha OCHOBE HHQOP-
MalMOHHON 1 OubIMorpaduueckon

JloJ15keH 3HATh OCHOBHBIC MOHSATHS
U METO/Abl JIMHEHHON anreOpbl H
aHAJIUTUYECKOW reoMeTpuu, aud-

1R
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TpeboBaHUi
0€30I1aCHOCTH.

KyJIbTYpBI ¢ IPUMEHEHHEM HHDOP-
MaIMOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTUH M C y4ETOM OCHOBHBIX
MH(POPMALIMOHHOM

dbepeHIanbHOr0 U MHTErpaibHOTOo
yucuucieHu, mudpdepeHIanbHbIX U
Pa3HOCTHBIX YpaBHEHUH, WCIOJIb-
3YIOIIUXCSA TPU U3YyYEHUU CIEIu-
QNbHBIX JUCHUIUIMH U MIPU PEIICHUH
npoeCCHOHANIBHBIX 3a7ad C TpHU-
MEHEHUEM nH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
Jlo/17keH yMeThb TIPUMEHSATH Mate-
MaTUYECKUE METOJbl W BBIYMCIH-
TEJbHBIC AJITOPUTMBI TIPH PEUICHUU
npodhecCHOHANBHBIX 3a7a4 Ha OCHO-
Be MH(MOpPMAIIMOHHOW M OMOIMorpa-
(buyeckol KylbTyphl C YYETOM HH-
dhopMalMOHHON 0€30MMacHOCTH.
JokeH BJaaeTb METOJIaMU aHa-
Ju3a U aITOpUTMHU3AlMM  MaTeMa-
TUYECKUX 3aJa4, HCIOIb3yEeMBbIX
MpU PEIICHUHA MPOPECCHOHATHHBIX
3a/lay ¢ MpUMEHEHUuEM HH(opMalu-
OHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHO-
JOTUM U C YYETOM OCHOBHBIX Tpe-
O0oBaHuii MHGOPMALIMOHHON 0€30-
TTACHOCTH.

2 Peanusanua KoMIeTeHIHI

1 Komnerenusa OK-7

OK-7: CriocoOHOCTh K CaMOOpPTraHU3allui U CaMO0OpPa30BaHHUIO.

st hopMupoBaHUs KOMITETEHIIMA HEOOXOJUMO OCYIECTBUTH Psijl ATANOB. DTarbl

(bOpMI/IpOBaHI/IH KOMIICTCHIOHH, IPUMCHACMBIC I 9TOI0 BH/AbI 3aHITUU U HCIIOJIB3YEMBIC

Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B TAOIHIIC 2.

Tabnuna 2— Iranbl popMUpPOBaAHNS KOMIIETEHIIUM U MCIIOJIb3yeMble CpeIcTBa

OLICHUBaHUA
1. CocraB 3HaTh YmMmerh Baaners
3HaeT OCHOBHBIE NMOHA- | YMeeT NpUMEHATh Ma- | Bmaneer METOJIaMH
THS ¥ METOJbl JHMHEH- | TeMaTHYecKne METOBI | peIleHHs MareMaTuye-
Conepxanue HOW anreOpbl M aHANIM- | ¥ BBIUMCIUTENBHBIC all- | CKUX 3ajad, HeoOXOoIu-
TUYECKOH TEOMETPHH, | TOPUTMBI Ul PEUICHUS | MBIX B JajJbHEHIIEM
ITanos i QepeHIManbHOTO U | MPAaKTUYECKUX 337a4 M | IpU  camMooOpa3oBaHUH
MHTErPAIbHOTO HCYHC- | TOJNB30BaThCsl MaTeMa- | B IPOQecCHOHATbHOM
JneHud, audQepeHr- | THYECKOW IMTepaTypoil | AeATeNnbHOCTH
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AJIBHBIX W PA3HOCTHBIX

pH  CaMOOPTaHU3ALUU

paboTa CTyICHTOB;
e KoHcynpranuu

e (CamocrogTenbHas
paboTa CTyJIeHTOB;
e KoHcynpranuu

ypaBHEHMH, CIOCOOCT- | U caMoOOpa3oBaHUU B

BYIOIIMX JaibHeieMy | npodeccruoHalbHOM

caMoOOpa30BaHUIO B | JEATEIbHOCTH

npodeccnoHanbHOM

e TEIbHOCTH

e [IpakTuyeckue e [IpakTnueckue
o Jlekiuuy; 3aHSTHS, 3aHSTHS,
e [IpakTnueckue e BrmonHenune e BrmonHenue
. 3aHATHUS; JIOMAIITHETO JIOMAIITHETrO0

Buaebl 3anaTui ) )

e CamocrosTenpHas 3a/laHus; 3aJIaHMS;

e CamocrosTenpHas
paboTa CTyICHTOB;
e KoHcynbTanuu

Hcnoab3yemble
CpeacTBa ole-
HUBAHUS

o Tecr;

e KoHTposbHas
pabora;

e OrtBer Ha
KOJJTOKBUYME;

e DK3aMeH

e KoHTponbHas
pabora;

e  Odopmienue
JIOMAIITHETO
3a/laHus;

e KoHcnekr
marepuana,
BBIHECEHHOTO Ha
CaMOCTOSITENIbHYIO
padory;

e DK3aMeH

e KoHTposbHas
pabora;

e Odopmienue u
3aIUTa JIOMAIHETO
3aJlaHus;

e DK3aMeH

OO01Me XapakTepUCTUKU TOKa3aTelel U KPpUTEpUEB OIECHUBAHUS KOMIIETEHLUHUH Ha

BCEX JTarax MpUBEACHbBI B TaOIHIIE 3.

Taonuna 3 — O01mKe XapakTepUCTHUKH NOKa3aTeJeid 1 KPUTEepHeB OLlEHNBAHUS
KOMIIETEHIMH 110 3TAnaM

IHoka3zarenu u
3HaTh YmMmersn Baagern
KpUTEpHH
Ob6nanaer cucremHeiMu | O6Gnamaer nuanasoHoM | KonTtponmupyer  BbI-
Orin4no (Bbi- | 7 TITyOOKHMHA SHaHWAMM | TMPAKTHYECKMX — yMe- | MONHACMYIO pabory,
COKHMIi VDO B Ipejaenax H3ydaeMoW | HuMH, TpeOyembIX Ui | MPOBOAUT OLIEHKY
yp JTVCIUTUIAHBI C TIOHUMA- | pa3BUTUS TBOPYECKUX | BBIOJHEHHOW pabo-
BeHb) HUEM TpaHUI] IPUMEHU- | pemieHuil, abcTparu- | T, MOIUPUIMPYET
MOCTH poBaHus podIeEM 3Tanbl paboThI
O0agaeT 3HAHUSIMU O0sazaeT qUana3soHoOM
Xopomo (5a- OCHOBHBIX NOHSATHI Ha MPAaKTHIECKUX  yMe- Omnepupyer  OCHOB-
30BLI VDO YPOBHE OIIpeNeNIeHui U | Huif, TpeOyeMbIX [UIsl | HBIMH METOJaMH pe-
yp B3aUMOCBSI3€H MEX Ty peleHus] TUIOBBIX 3a- | LIEHHs 3aJad U HUcC-
BeHb) HUMH B IIpeeNax u3y- Ja4d ¢ 3JeMEHTaMM HC- | CIeJOBaHUM
4aeMOW JUCLUIUIMHBI CJIeZIOBAaHUS
YnosiaerBopu- | Obnanaer 3HaHUAMU Obnanaer ocHoBHbIMH | Pabotaer npu mpsi-

2N

CornacoeaHa Ha noptane Ne 7364




TeJbHO (MOPo-
TOBBIH ypO-
BEHDb)

OCHOBHBIX TTOHSITHI Ha
YPOBHE Ha3BaHUU U
0003HaUYeHHH, ajro-
PUTMOB PEIICHUS TUIIO-
BBIX 33/1a4

yMeHusiMH,  TpeOye-
MBIMHU [JId BBITIOJIHEC-
HUS TIPOCTHIX THITOBBIX
3aga4

MOM HAaOJIIOIEHUN
1 KOHTpOJIE

@opmMynMpPOBKa ITOKA3ATEIE W KPUTEPHEB OLICHUBAHUS JAHHOW KOMIIETCHIIUU

npuBe/ieHa B Tabmuie 4.

Taﬁ.lmua 4 — Iloka3areu u KPUTEPHUHU OHCHUBAHUA KOMIICTCHIIMU Ha 3Tanax

BBIOOp MeTOa
pEIIeHUs 3a/1auu, 9TO
CrocoOCTBYET
JaJbHENIEMY
caM000pa30BaHUIO U
npodeccruoHanbHON

yMeeT KOPPEKTHO
BBIPAXKATh U
apryMEeHTHPOBAaHO
000CHOBEIBATh
MTOJI0KEHHS
H3y4aeMou

IHoka3atenu
3HaTh YMmeTh Baagern
U KpUTEepUHU
pacKkpbIBaeT e cBOOOJHO OmEepHUpyeT
CYIIHOCTh CBOOOTHO METOAaMU
MaTeMaTH4eCKUX PUMEHSIET METOJIBI n3ydaeMoit
MIOHATHUH, TPOBOJUT peleHHs 33124 B TVCLIUTUTAHBL,
UX XapaKTepUCTHUKY; HE3HAKOMBIX ® OpraHusyer
aHAJIU3UPYET CBA3ZH CUTYaIUsIX; KOJUIEKTUBHOE
MEXY pa3TuIHBIMU yMeeT BBINOJIHEHHE PAOOTHI,
MaTreMaTu4eCKUMH MaTeMaTH9ICCKU 3aTparuBaroIIeH
Orim4HO MIOHATUSIMY; II0Ka3aTh U H3y4aeMyro
(BBICOKHIA 000CHOBBIBAET apryMEHTUPOBAHHO JUCLUILINHY;
YPOBEHD) BEIOOD JI0Ka3aTh MOJIOKEHNUS | ® CBOOOIHO BIaaeeT
MareMaTu4eckoro n3ydaemMoi pasHBIMH cIIocO0aMu
METO/1a, IJIaH, ATAITBI JVCIIATUTHHBL, 9TO peCTaBICHUS
peLeHHs 3a]a4H, YTO CrocoOCTBYyeT MareMaTu4ecKou
CIOCOOCTBYET JanbHENUIIEMyY nH(pOpMaIuy,
JaNbHEUIIeMy caM000pa3oBaHUIO U CHOCOOCTBYIOIIEH
camM000pa30BaHUIO U npodeccruoHanbHON caM000pa30BaHUIO B
npodeccHOHaIBHON JEATEIIbHOCTH. npodeccHOHaIbHON
NesTEeTbHOCTH. NeSATeTbHOCTH.
JIaeT OIpeaesIeHUs CTIOCcO0eH pa3IHIuTh
. ® KPUTHYECKH
OCHOBHBIX MTOHSITHH CTaHJAPTHBIC U
OCMBICITUBAET
Y TIPUBOJTAT HOBBIC CUTYAIUH PU
MOJTy4YeHHBIC 3HAHUS,
MIPUMEPHI UX peleHnH 3aa4, 9To
) 4TO CIIOCOOCTBYET
MIPUMEHEHHUS; CIIOCOOCTBYET 9
N JalbHEUIIeMy
MTOHUMAET CBSI3U JanpHeHImemMy CAMOOGDAZOBAMIIO 1
Xopo1uo (0a- MEXY Pa3TnIHBIMHU camMo00pa3oBaHUIO U P N
. . npodeccCroHaTBHOM
30BbIH YPO- MOHATHIMU; po¢heCCHOHAITBHOM
. NeTeIbHOCTH;
B€Hb) apryMEHTUPYET JEeATEbHOCTH;

e crnocobeH paboTaTh B

KOJUIEKTHBE, 3a/1auu
KOTOPOTO
3aTparuBaroT
H3ydaeMyro
TUCIUIUINHY.
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NesITeNIbHOCTH;
COCTAaBJISIET TUIaH
pelieHus 3a/1auu.

JUCHUITIIINHBI.

YiaosBierBo-
PHUTEILHO
(moporosBbIit
YPOBEHb)

BOCIIPOU3BOJIUT
OCHOBHBIC (haKTHhl,
1791 (78

pacro3Haet
OCHOBHBIE
MaTeMaTUIeCKue
OOBEKTEI;

3HAET AJTOPUTMBI
pCIICHHSI TUTIOBBIX
3aja4, 4To
CIOCOOCTBYET
JaJbHENIIEMY
caM000pa3oBaHUIO U
npodeccruoHaIbHON
TSI TeITBHOCTH.

yMEET MPUMEHSITh
AITOPUTMBI PELICHUS
TUTIOBBIX 3a/1a4 Ha
MPAKTHKE;

ymMmeeT padoTarh co
CIIPABOYHOM
JUTEpaTypou, 4To
CIIOCOOCTBYET
JabHEeNIeMy
camM000pa3oBaHUIO U
npodeccruoHalIbHOM
NeSITeNIbHOCTH;
ymeeT ohopMIISITh
pe3ynbTarhl CBOEH
paboTHI.

MOJIICP>KUBACT
pPa3roBop Ha TEMbI
H3y4yaeMou
JTUCIUILTAHBL,
BIIAJICET OCHOBHOM
TEPMHUHOJIOTHEN
H3y4yaeMou
JTUCIUILTAHBL, YTO
crocoOCTByET
JanbHEHemMy
camM000pa3oBaHUIO U
npodeccrHoHaIbHON
JeSITeIbHOCTH.

2 Komnerenuusa OIIK-5

OIIK-5: Cnoco6HOCTh pemiarth CTaHAapTHBIE 3a7a4d Npo(ecCHOHANBHOM IeATENEHOCTH Ha

OCHOBe MH(pOpMaMOHHONH u OubAMorpaguueckoil KylnbTypbl C TNPUMEHEHHEM HH(OPMAlMOHHO-

KOMMYHHKAIITMOHHBIX TEXHOJOTHM U C Y4€TOM OCHOBHBIX Tpe60BaHHI>i I/IH(1)OpMaI_II/IOHHOI71 0€30I1aCHOCTH.

st hopMupoBaHUsS KOMITETEHIIMA HEOOXOJUMO OCYIIECTBUTH DSl ATANOB. DTarbl

(bOpMHpOBaHI/IH KOMIICTCHIOHNHN, IPUMCHACMBIC JIA 9TOI0 BHJbI 3aHATUN U HCIIOJIb3YEMbIC

Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B TAOIHIIE S.

Tabmuna 5—- Iranbl popMupoBaHNs KOMIIETEHIMH W UCIIOJIb3yeMble CPecTBa

OLICHUBaHUMA
2. CocraB 3Harthb Ymernb Biaanern
3HAaeT OCHOBHBIE IOHS- Bnaneer METOIaMU
. | YMmeer mpumMeHATH Ma-
THS ¥ METOJbl JHHEH- aHaJlM3a M aJIrOpUTMHU-
. TEMaTUYECKHE METOJIbI
HOW anreOpbl U aHAIU- 3alun MaTemaThye-
o U BBIYUCIIUTENIbHBIE all-
TUYECKOM  T€OMETpUH, CKUX 3a7ad, UCHOIb-
TOPUTMBI IIPU PELIEHUU
muddepeHIHaTbHOTO U 3yEMBIX IpPH pPELIECHUU
po¢eCCuOHATBHBIX
Conepmanne MHTCTPAJIBHOIO  HCYMC- npodeccnoHanIbHbIX
neHud,  auddepeHn Ja7T Ha OCHOBE. HH- 3aa4 C NPUMEHEHUEM
JTanos ’ p dhopmarmonHoit u Ouob- p
QIbHBIX U Pa3HOCTHBIX . nH(OPMaLIOHHO-
. auorpaduueckoil Kyib-
YPaBHEHUH,  HCIHOJb- KOMMYHHKAITHOHHBIX
3YIOUIUXCS TpHU HU3yue TYPEL C YUETOM HMHAOP- TEXHOJIOTUIL U ¢ yue
p yi MAaIMOHHON 0e30rmacHo- 1
HUM CHEHMANBHBIX HC- | TOM OCHOBHBIX Tpe0o-
UUIUIMH ¥ TIpH  pelle- BaHUN HH(OPMAIOH-

297
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HUM  TIpodeccroHab-
HBIX 3a1a4 C MPUMCHC-
HUEM HH()OPMAIMOHHO-

HOI 0€30I1aCHOCTH

paboTa CTyIeHTOB;
e Koncynpranuu

e (CamocrosgTenpHas

paboTa CTyJeHTOB;

e KoHcynpranuu

KOMMYHHUKAITMOHHBIX

TEXHOJIOTHI

e IIpakTuyeckue e IIpakTuyeckue
o Jlekuuu; 3aHATHS, 3aHATHSL,
e [IpakTuyeckue e BrimonHenne e BrimonaeHue
. 3aHATHA, JIOMAIIIHETO JIOMAIIHETO

Buabl 3anarui ) )

e (CamocrosTenbHas 3aJIaHus; 3aJIaHus;

e CamocTosTenbHast
paloTa CTyIEeHTOB;
e KoHcynbpranuu

Hcnoab3yemble
cpeacTBa ole-
HUBAHUS

e Tect;

e KoHTponbHas
pabora;

e OrtBeT Ha
KOJJIOKBUYME;

e DK3aMmeH

e KouTposbHas

pabora;

o  Odopmienue

JIOMAIITHETO
3aaHus;

e KoHcrekr

Mmarepuana,
BBIHCCCHHOI'O Ha
CaMOCTOSITEIILHYIO
pabory;

e DK3aMeH

e KoHTtponbHas
pabora;

e  Odopmienue u
3aIUTa JOMAIIHETO
3aJlaHus;

e DK3aMeH

OO01muMe XapaKTepUCTUKH TIOKa3aTelel U KPUTEPUEB OIICHUBAHUS KOMIIETCHIIMHM Ha

BCEX JTarax MpUBEACHbI B Ta0NHIIE 6.

Tabmuua 6 — O01Ke XapaKTepUCTUKH MOKa3aTeJeid 1 KPpUTEpHEeB OLlEeHMBAHUS
KOMIIeTEHIMH 110 3Tanam

IToxa3aTenu n
3HaThL YmMmeTh Baagern
KpUTEepun
Obnagaer cucremusiMu | OOnamaer nuanazoHoM | KonTponupyer — BbI-
Orin4Ho (BbI- U TIyOOKMMH 3HAHUSMH | TPAKTHUECKUX  yMe- | TONHsAeMyl paboTy,
o B Ipelenax u3ydyaeMol | Huil, TpeOyeMbIX [Uisi | IPOBOAMT OLICHKY
COKMH ypo- JTUCIUIUIMHBI C TIOHUMA- | Pa3BUTUS TBOPYECKUX | BHIMOTHEHHOW pabo-
BeHb) HHEM TPaHMI| IPUMEHM- | PElIeHuH, abcTpard- | Th, MOAM(UIHUPYET
MOCTH poBaHus MpodIEM STanbl pabOThHI
O0azaeT 3HaHUSIMU OO0OagaeT auaa3oHOM
Xopomo (6a- OCHOBHBIX ITOHITHI Ha MpakTU4Yeckux  yme- | Omepupyer  OCHOB-
. YPOBHE OTIpeICIeHNI 1 HUW, TpeOyeMbIX I | HBIMH METOJaMH pe-
30BbIN yPO- B3aMMOCBSI3€H MEXITY pElIeHUs TUIIOBBIX 3a- | MIEHWs 3amad U Hc-
BeHb) HUMH B TIpefieiax u3y- a4 C DJIeMEHTAMHU HC- | ClIeIOBaHUM
qaeMO# JUCITUTLINHEL CIeI0BaHUs
YI{OB.JIeTBOpl/I- OO0agaeT 3HAHUAMHA O6mnamaer ocHoBHeIMH | PabGotaer mpu mps-
TeJbHO (IIOPO- | OCHOBHBIX IIOHATHH Ha YMEHHUSIMH, TpeOye- | MOM HaOIOICHUU
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TOBBIH YpO-
BEHDb)

YPOBHE Ha3BaHUU U
0003HAYCHHH, aJIro-
PUTMOB pEIICHUS TUIIO-
BBIX 3aJ1a4

MBIMH [ BBIMIOJIHE-
HUS TIPOCTBIX THUITOBBIX
3a1a4

U KOHTpOJIE

q)OpMYJII/IpOBKa rokKasarenen u KPpUTCPHUCB OLUCHHUBAHUA ,HaHHOﬁ KOMIICTCHIIH

npuBe/ieHa B Tabmuie 7.

Ta6auna 7 — [loka3aTesu 1 KpUTEPUH OLleHMBAHUA KOMIIETEHIMN HA ITANax

apryMEHTHPOBAaHHO
BBIOMPAET METO/
pelIeHus 3a/1auu, C
y4eToM TpeOOBaHUA
MH(POPMAITMOHHON

BBIOpPaHHBIM
METOIOM U
MIPUMECHSIET
nH(pOpMAITMOHHO-
KOMMYHUKAIIMOHHBIE

IHoka3arenn
3HaTh YmMmeTh Baagern
U KpUTEpHHU
® JICMOHCTpPUPYET
KOMIIETEHTHOCTb B
METOAAaX U3y4aeMoi
IpaMOTHO B HE3HAKOMOM JUCLUIUIMHBL;
0XapaKTEepU30BbIBAET cUTyanuu 0e3 e crnocobeH
CYIIHOCTb 3aTpyAHEHUI OpTraHU30BaTh
MareMaTu4ecKux HPUMEHSIET METO/IBI KOJJIEKTUBHOE
MOHATUI pereHws 3a1a4 ¢ BBINOJIHEHHE PAOOTHI,
OTIpeIeIIeT JIOTUKY pUMEHEHHUEM 3aTparuBaroIIeH
OTIHYHO CBsI3ell pa3IMyHbIX MH(POPMALTMOHHO- U3y4aeMyro
. MaTreMaTHIeCKIX KOMMYHUKAI[HOHHBIX IUCUIUTUIAHY;
(BMCOKHH MOHSTHH; TEXHOJIOTHIA, e CcBOOOMHO
YPOBeHb) MareMaTu4ecKH C TTOJTHBIM KJaccuuuupyer u
000CHOBAHHO 000CHOBaHHEM J€MOHCTPHUPYET
BBIOMPAET METO] JIOKa3bIBaeT pas3InYHbIe CIIOCOObI
peleHHs 3a1a49H, C OCHOBHBIE MPeICTaBICHUS
y4eToM TpeOOBaHUI HOJOXKEHUS MareMaTu4ecKou
nH(}OPMaIIMOHHON HA3y4aeMoi nH(popManuu Ha
0€30MacHOCTH. JUCLUTUIAHBL. OCHOBE
MH(POPMALMOHHON U
o6ubnuorpadpuyeckont
KYJBTYPBI.
naet GOpMYITUPOBKY TOYHO BBIPAKACT U C | ® KPUTHYECCKH
OCHOBHBIM TOHSATHIM MTOJTHBIM OILIEHUBAET
U WUTIOCTPUPYET UX 000CHOBaHHEM MOJTy4ECHHBIE 3HAHUS
MIpUMEHEHHE W3JIaraeT OCHOBHBIC Ha OCHOBE
IpUMEpaMu; MIOJIOXKEHUS; MH(POPMALMOHHON U
Xopowo (0a- BOCIIPOU3BOIUT COCTAaBJISIET TUTAH oubmmorpaduyeckoi
30BbIH Ypo- JIOTUKY CBA3€H pelicHus 3aJa49U B KYJIbTYDBI,
BEHb) Pa3IUYHBIX TOHATHH; COOTBETCTBHH C ® JIEMOHCTpPUPYET

HaBBIKH pabOTHI B
KOJUICKTHBE, 3a]1a41
KOTOpOTO
3aTparuBaroT
U3y4aeMyro
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0€301acHOCTH TEXHOJIOTHH TUCIUTUIAHY.
oTpeseNsieT IaH
peLIeHHs 3a1a4H.
yMeeT perarb
THUIIOBBIC 331a9H orepupyer
u3Jaraer A pHpYy
CTaH/IapPTHBIMU OCHOBHBIMHU
(bopMyITHpPOBKHU
. METOJIaMH C TEPMUHAMH
OCHOBHBIX MTOHSATHUH; .
MIPUMEHCHHEM U3y4aeMoil
3HAeT OCHOBHBIC
UH(POPMAITMOHHO- JTMCLUIUINHBI HA
YaoBierBo- MgTeMaTquCKHe KOMMYHUKAIIMOHHBIX OCHOBE
OOBEKTHI; . .
PUTEJIbHO ’ TEXHOJIOTHH, MH(POPMALIMOHHON U
. MPECTaBIISECT .
(moporosbIit MIPUMEHSIET B paboTe o6ubnuorpadpuyeckont
OCHOBHBIE METOJIbI CHpABOSHYIO KYIETYDbL;
YPOBeHbB) PEIICHUS THIIOBBIX _ ’
JHUTEPATYPY; croco0eH KOPPEKTHO
3aja4, ¢ y4eTOM
M IPaMOTHO MPOJIEMOHCTPUPOBAT
TpeboBaHUI
. IPEACTaBISIET b 3HAHUS B
WH(POPMAITUOHHOM .
(mpe3eHTyer) MareMaTu4ecKom
0€301acHOCTH. .
pe3yabTaThl CBOCH bopwme.
paboTHI.
3 TumnoBble KOHTPOJIbHbIE 3aJaHUS
Jns  peanmm3anuy  BBIICTICPEYMCICHHBIX  3adad  OOyYEHHS  HMCIOJb3YIOTCS

CJIEIyIOIINE MaTepUabl:

— THUIIOBBLIC KOHTPOJIbHBLIC 3aJaHUA WJIM WHBIC Marcpualibl, H€O6XOI[I/IMBI€ JJIA OICHKHU

3HaHWM, YMEHUHN, HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOITUX dTaIlbl

dbopMuUpoBaHUST KOMIIETSHIINI B MPOIIECCE OCBOCHHUS 00pa30BaTEIbLHON MPOrpPaMMBbl,

B COCTaBcC:

TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM U IIPAKTUYCCKHMM HABBIKAM

Cemectp 1

gemo—eaguanm

1. Hanucath ypaBHEHHE NPAMOH, Ipoxoasiiei uepes Touky M (l,—3)

a) mapawienbuo npsamoit 3X+4y—-3=0 ;

0) nepnenukysipHo npsmoit 2X+3y —3=0.

2. Hamucath ypaBHEHHE IUIOCKOCTH, IPOXOsIIEH uepes Touky M (2,—1,4)

a) mapauIeNbHo mIockoct 2X+5y—32+4=0;

0) EPIeHIUKYIISIPHO MPSMOM

Xx-2 y+1 z-3

2 -2
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3. Hanmcatp ypaBHeHHE OPSIMOM, IPOXo/isiiieii yepe3 Touky M (l,—2,1)
x-1 y+1 z-3.

-3 2 -2

0) nepreHIuKyJIsapHo iockoctn 2X+5y—32+4=0.

a) mapajuieNbHO MPAMOM

4. HaiiTi KOOpJMHATHI €IMHMYHOTO BEKTOPA, KOJUIMHEAPHOTO BekTopy 0 = (6, -8, 4) 1 HaIlpaBJIEHHOTO B MPOTHBOIOIOX-
HYIO CTOPOHY.
5.. OnpenenuTs, npu KakoM 3Hauennn @ Bektopsl & = —3]+2K u b =i +2j—aK B3aumno nepnenmxynspser.

6. Haiftu npoexiuio Bektopa & = (8, 4,1) Ha 0Cb, IapajlIeJIbHYI0 BEKTOPY 6 = [ZI_ + 3] - IZ, I+ 2] + 412]
7. BelYMCIIUTH JIMHY BEKTOPA 2(5, Bk ,ecmn & = 3i_— Zj , t_) = —5i_+ j , C= I+ 4] —2k .

2 0 - -1 0 1 -2 1
8. Jlaus! Matpuusr A = , B= uC= . Haiitu C-(A+B).
-1 2 1 3 1 2 1 0

5 2 -5 3 5 -2
9. BoiACHUTH, KaKasg W3 MATPHIL: A= , B= 1 wm C= SIBIISICTCS  OOpaTHOW MAaTpHIle

-3 1 -2 3 -1
1 2
D= ?

10. Marpumst A, B, C cpasanb cootnomennem A-B-C = E . Beipasuts matpuny B uepes A u C.

13 5 -2 4 s 1
11. A= .Haiitu @; +a; +a;
78 -9 6 0

12. Haiigure COOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC YHCJIa JIMHEHHOIO oOmepaTopa JCHCTBYIOIIETO IO 3aKOHY
AX = (X1 + 3X2 y Xg — X2) . Cnenaiitre nmpoBepky.

13. HaiiTu MmaTpu1y TuHeiiHOTO omepatopa AX = (2X1 + 3X2 — X3, X, — X, + 4X3, X, — 4X3) B KAaHOHUYECKOM Oasuce.

14. Haiitm pesynsTaT neiicTBus mumHeiiHOro omepartopa AX = (2Xl +3X2 — X3, X; — X, + 4X3, X, —4X3) Ha BEKTOD
c=(134).

15. Jluneiinetii onepatop A: Rg — Ry neiictsyer mo 3axony AX= (Xl +6Xy +8X%3, Xp,— 2% +6X, +11X3). JlokasaTb, 4TO

Bektop X =(4;0;1) sBnsiercss coGCTBEHHBIM Uit 3TOTO Ooneparopa. Haiiti coGcTBeHHOE Uncio Ay, COOTBETCTBYIOLIEE BEK-

TOpY X.
25 13 5 37
3 2 0 6
16. BeruucnauTh onpenenureinb .
1 1 0 5
7 1 0 4
25 13 5 7
3 2 20
17. Boruucnutb .
1 00
7 0 0O
0 40
2 a 5
18. Ecin =—,10 |7 3 a| pasen?
b 2
b 2 2
19. B cucteme ypaBHeHUil
X, + X, = 3, + 2X, + 4x; = 2,
2X, + X — 4x, + X5 = 1
Xy + 55X, — X5 =

2R
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3aBHCUMBIMU ITEPEMEHHBIMU MOXKHO cunuTath? [Touemy?
20. MmeeT nmu cucreMa

X, + X, — 3X; + 2X, + 4x;, = 0,
2X, + X3 — 4x, + X = 0,
Xy + 95X, — X = 0

HeTpUBHANIBHBIE penreHus? Ecin na, To ykaxkute XoTs OBl OHO.
21. MOXXHO 11 CHCTEMY

{le - X, = 3

4%, — 2%, = 6

pemats MeTonoM Kpamepa? Ecim ia, To HaliTH 3THM MeTooM X,
22. CKOJIBKO pelIeHUi UMeeT CUcTeMa

X, + 3X; = 2
3X%, - X3 = 57
2Xx, + 6x;, = 8

23. Haiitu 3/1—1i.

24, 3anmcath B anreOpandeckoi popme 9ncio 6(cos% —isin %j .

25. Hapitt Imz, Rez z =1—1_.
—i
_Z;
26. Boruncnuts e ©
27. Haittn kopan omuaOMa (X° —2X+5)%(X* +9)(x—3) ¢ ykaszaHHeM UX KPaTHOCTH.

CemecTtp 2

gemo—ealzuanm
Haiigute npousBoiHbIe caenyrommx GyHKIUN
1. f (X)=(2—x?) cos3x+2xsin X

1+ x—x2

2. f(x)=

1-x+x2
. f(x)=e

sin5x

w

f (x):arccosl_—x

J2

f (x)=arctgl_—x
1+x

o

o

Boruncnure uaterpansl
X dx
1, j

V1-x?

2 J- dx
@+ x?)arctg

3 J- COSX dx
N2sinXx+5
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o0

I
e2x|n X
2 3
x°>dx
Z'I 4
1VvxT =1
3 J-xsm24xd ,
1 2+X
1
xdx
4. .
-[sinzx

JI7d KpaTHBIX HHTETPAJIOB H(x + y)dxdy
D
1. IlepeiiTu K MOBTOPHBIM U PACCTaBUThH MPEJEIbl UHTETPUPOBAHUS, €CId D - BHYTPEHHOCTh TPEYrOJib-
HHKa ¢ BepmnHamu B Toukax A(0,1),B(1,0),C(2,2).
2. I3MeHUTh NOPSA0K UHTETPUPOBAHUS

-1 0 0 0
jdx jf(x,y)dy+jdx jf(x,y)dy.
-2 —J24x -1 —Jx

3. BbUUCanTh B MOJSIPHBIX KOOPAMHATAX J. I A RZ_ y2 wr dydz,
D

ecmn D={(y,z)eR?: y?>+2°<R? z>vy, <3y}

Haiitu u oxapakTepu3oBaTh TOUKH pa3pbiBa PYHKIUI:

1) £, =002

2) f(x)= arctgg
X

X-5
2_

3 T0)=—7—¢

X

Cemectp 3

Jemo-eapuanm
1. Cpeau maHHBIX YpaBHEHH HalWUTE ypaBHEHUE C Pa3JCNSIONIMMHUCS TIEPEMEHHBIMH (OTBET 00OCHYIH-
T€) W 3aMHIINTE €ro 0011Iee PeIIeHNe

a) xyy' = y2 NG +4y2

©) y'+YyCosX=sinXx-cos X

28
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B) y-In3y+ Yy /Xx+1=0

2y — X

2x+y

2. Cpenu NaHHBIX ypaBHEHUI HalAMTE JIMHEHHOE ypaBHEHHUE (OTBET OOOCHYITE) M PELIUTE Ul HETO 3a-

r y'=

nauy Komm y(\/g )= 8z
18
2. _
a) X7y'+2xy = >
X< +4
0) y _ ye*
1+eX
, 2y—X
B y =
2X+Yy
3. OOmmii uHTErpan qudQepeHInaILHOr0 YpaBHEHUS d—)?: = XdX wuMmeerT BHUAI....
y

4. Haiinure obriee pemenne quddepeHiinaapHoro ypapaenus y" =3X—2.
5. YKaKuTEe ypaBHEHHUS, MOPSIOK KOTOPHIX MOKET OHU3UTH 3aMeHa Y’ = p(y)
a) (x+1y"+y"=x+1

6) 2yyﬂ — (y,)Z + y2
B) xy"—y’ In(ij =0
X

3

m

+2x°y" =1

r) XY

6. Banummte obIee pemienne ypasenus y' +y' —2y =0.

X

7. SIBnsercs u QyHKIUA Y = C1eX +Coe " +C3cosXx+Cyq ob6umm pemerneM auddepeHnnatsHOro

YpaBHEHHUS y(4) —-y=4?
8. YcraHoBUTE COOTBETCTBHE MEXAY MU (epeHInalIbHBIM YPaBHEHUEM U BUIOM €T0 YaCTHOT'O PELIeHHUs

a) Y'+3y'+3y=7+7x 1) Yyy =ax
0) y'+3y'=7+7x 2) qu=a+bx2

3) Yuu =(a+ bX)X2

4) Yy =a+bx

5) Yun = (a-+bx)x

ax =X-y+ te! ,
9. OOmee pemenue cuctembl IuddepeHIMaIbHbIX YypaBHEHUN q dt MMeeT BHU:
—¥:—4x+ y+2et.
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X ot o3t 1.t
B) =C1 T Co _3t || 4
y 2e —-2e et

10. 3anummTe ob1Iee peneHnue cCucTeMbl TudPepeHIMAIbHBIX YpaBHEHUN

OOmee pelieHne pa3sHOCTHOTO YPABHEHUA Yy 4 — 1 Yi43 + 22Yy,o —32Y 1 +16Y, =0 umeer Bux....

15. Pemnre 3apauy Koiiu 11 pa3HOCTHOTO YpaBHEHUS

Yi+2 —AYk41+3yk =2-(-D)K +k+3, y1 =0, yp =1
16. YcraHOBUTE COOTBETCTBUE MEX/1Y Pa3HOCTHBIM YPABHEHUEM M BHJIOM €0 YACTHOI'O PELLICHUs

*

8) Yk+2 +2Yko1+ Yk =—2-(-1)K 1) yk =a-(-1X
*

6) Yk+3+2Yk+2 + Yk+1 =3k +1 2) yk =(ak+b)-k
*

B) Yk42 +2Yk41+ Yk =3k +1 3) Yk =ak2(—1)k

4) yk =(ak +b)- (-2
5) y; =(ak +b)

KonrTpojanLHasi padora:

Cemectp 1

KonTponbnas padota Nel. KommnekcHsle uncna u efcTBAS HA/l HUMK.
KonrtponbHast pabota No2. Bekropnas anrepa.

KonrtponbHas pabota Ne3. Ananuruueckas reomerpus.
KonTponbhas padota Ned. Jluneiinas anre6pa.

Cemectp 2

KontponbHast pabota Nel. Beenenue B Marematnueckuii ananmus.
KonTponbras padota No2. Tuddepentmposanue ci1oxkHONH QyHKIHY.
KontponbHast pabota Ne3. [Moxsenenne nox 3nax nuddepenumana.
Kontponbras pabota Nod. Onpenenennsie 1 HecOGCTBEHHbIE HHTETPAIBI.
Kontponbnas pabota Ne5. Kparusie unrerpaisi.

Cemectp 3
KOHTpOJ'IBHaSI pa60Ta Nel. HuddepernnanpHpie ypaBHEHHUS IIEPBOTO M BBICIINX HOPSIIKOB.
KOHTpOHLHa}I paGOTa No2. JTuneiinsie muddepeHInanbHbIe ypaBHEHHS.

Jlemo-sapuanmul KoHmpoabHBLIX pabom

Cemectp 1
1. KomImrekcHbIe yncia u HeﬁCTBHH HaJa HUMMU.

gemo-eagzuanm

1. 3anucate B anredpanveckoit popme

5-1i
= -~
3+3i
2. Haiiti Bce 3HaUeHHUS KOPHSA \/ — 32

2N
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3. Pemnth ypaBHEHME X2 +8x+32=0.

2. BextopHas anre6pa.
emo-sapuanm 1

1. HaiiTi yros Mexty BeKTOpamMu a = 30+ 5j —2k ub=-2i + 4j +3k.
2. Jloka3arb, 9TO TOUYKH A(Z, 4 — 3); B(5,—1, 7); C(— 3, 7,1); D(— 6,12,— 9) ABNISIOTCS BEPIIMHAMH MapaslIeiorpaM-
Ma.

3. JlaHbl TpH BeKTOpa & = (2,3, 5), b = (1,— 4,7), C= (— 3 2,4). Haiitn (a, Bk

4. Be4MCTHTH JUIMHY J0GOi JIMaroHalny mapaiienorpaMma, TocTpoeHHoro Ha Bektopax a =3P— 70, b =2p+4Qq,

ecim |f)|=2\/§, |q|=5,ayr0nMe>my P u Q pasen 45°.

=

5. Haitrn [&,C]+[D,C], ccom @ =31 —2j +4K , b =5i +3j—k , C=i +4j—K.

Hemo-sapuanm 2

1. BbrMHCIMTS MUIOMAAb NapasielorpaMMa, MOCTPOeHHOro Ha Bektopax @ =3P+50, b = P—87, ecm ||5| =4,
|q| =7, yronmexny P u  pasen 30°.

2. BeraucnuTs 4((_3,6)5 + 2(5,6k —3(5,('_3)5 ,eci a = 4i —5], b=-3i+ jT, C= 7j .

3. BblumCIMTE  CHHYC yIiia MeXAy CTOPOHAMHM TapajuIeJorpaMMa, MOCTPOEHHOrO Ha BEKTOpax a = (1, -2, 4),
b=(3-4,5).

4. 3Hasi, 4TO BEKTOPHl & = al + 4]T —3k ub=7i+ 2] + ﬂE KOJUINHEapHBl, Haiith & u f3 .

5. K kaxoii Touxe npunosxen sektop & =41 +5] —3K , ecm komen ero copmanaer ¢ Toukoi C(4,1, - 6)

3. AnanuTHueckas reoMeTpus.

gemo—eaguaum

1. Hamcatp ypaBHEHHE MpsAMOH, Ipoxosmieii uepes Touky M (7,—6)
a) mapauiensHo npsmon 6X —5y —8=0;

0) mepreHuKysApHO npsimoii 5SX — Y +4=0.

2. Hamcatp ypaBHEHHE IUIOCKOCTH, IPOXOIeH yepe3 Touky M (4,—4,—5)
a) mapajuieNsHo mwiockoctd 3X + 6y +8z -3=0;
x-1 y-5 z+3

-4 5

0) IepIEeHIUKYIISPHO MPIMOM

3. Hanmcatp ypaBHeHHE OPSIMOM, IPOX0Isiiieii yepe3 Touky M (12,—5,—6)
X+5 y+1 z-2

a) mapauIeJIbHO MPSIMON ;

-3 4 -1
6) mepneH MKy IApHO iockoct /X +4y—z+2=0.

4. Juneiinas anre6pa.
Hemo-eapuanm

1. Tpn xaxom 3navemmn A Bekrop b=(X,13)" mumeiino BhpaxkaeTcs wepes BEKTOPHI a1=(1,—1,2)T, a, =(215)",

ag=(1273)"?
2. Halitu pasmepHOCT, W 0asuc  JOMHENHOM  OOOJOYKM  BEKTOPOB @ = (1,2,1)T , b= (4,2,1)T , C= (—2,1,—3)T ,
d=(231".
HaiiT KOOpJUHATEI He HOMABIIEro B 0a3MC BEKTOpa OTHOCUTEILHO 3TOro 6asmca
4 1 4 -2
3. Pemnth Matpuunoe ypapuenue | 2 —1 2 |- X =|—4|.
2 11 -1

31
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4. Haiiti 3HaueHust A, €Clid OHU CYILECTBYIOT, [IPH KOTOPBIX MaTPHIa

3 11 4
42 10 1
17 17 3
22 4 3

5. OTHOCHUTEIBHO KAHOHHUYECKOT0 Oa3uca B R3 JaHbl YCTBIPE BEKTOpa

HMEET HaUMEHBIIIUH paHr. y1(a3aTI>, YCMY paBCH paHr npu HaﬁﬂeHHLIX 3Ha4yeHusix A .

=123, f,=(1L-2), f3=(353), x=(9;14;5) . Noxazars, uro Bexktops! f;,f,,f3 MoxHO npuusTH 32 HOBEII Gasuc B

R; . Haiirn koopauHatsl BekTopa X B Gasuce f;.

Cemectp 2
1. Beenenne B MaTeMaTHICCKHI aHAIN3.

lemo-eapuanm
Haiitu npenenst

_ 4x* —5x+3 __arcsin 7x
Llim———— 2.lim——=
x>0 11X +2X° -4 x>0 tgoX

5x
3. lim Y2 X~ VX+9 4.lim(22 - 3x) 7
x>-2 X +6X+8 x=>7
5 =3 2
5.Jim 70—/ +30 6.1im(1—5x) *
n—»w an* +n x—0

1

7.Iim(3\/n+2 —W) 8. lim (5-x)*

n—oo x—>+0
9. Beienuth riaBHyro yacTh Buga C - (X —1)* Geckoneuno manoii Ol(X) = (X3 - 8)- Sil’l(X2 - 4) npu X —> 2.
10. Haiitu 1 oxapakTepr30BaTh TOUKH pa3pbiBa (yHKIIUN:

\/7+X—3+ 5

f,(x) =
D H) x> —5X+6 145+
X—2
Wx—Hrg) Y
6) f,(x) = _3|
I ——— mpu X > 0.
X*_5x+6 T

2. TuddepeHnNpoBaHKe CIOKHON QYHKIMHY.
Hemo-eapuanm 1

HaiinuTe mpou3BoHbIe CleAyIOMUX (YHKINH
1. f (X)=(2—x?) cosx+2xsin x

2

1+x—Xx

N

Cf(X)=

1-x+x2

sin?3x

w

. f(x)=e

f (x)=arccosl_—x

V2
f (x):arctgl_—X
1+x

I

(62}

emo-eapuanm 2
Hatinute npou3BoIHBIC CIETYIOMMX (QYHKITHHA

10 . S
L1 (1-x)? (1+x)°

2. f (x)=In(InX)

9
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3. f(x):sin(coszx)cosx
4. f(x)=v/x—arctg/x

1
f (X)zarccosz (X)

Hemo-eapuanm 3
HaiinuTe mpou3BoIHbIC CICAYIOMUX (YHKIUH

_(2-x®)(-x%)
1. f(x)_—(l_x) .
. T (x)=sin(sinx)

. F()=In(In?x)

X
1+4/1-x2

. f (X)=X+y/1-x? arccosx

w N

B

f (x)=arctg

(62}

3. IMoxsenenue noy 3HaK auddepenumana.

gemo eapuanm
3x-1

e

I arccos 5

1x2
2Inx-3

8. [———
3x-\/1—ln2x

e4x
4.j > dx
eX —1

dx

4. Onpenenennbie U HeCOOCTBEHHBIE HHTETPAIIBI.
Hemo-eapuanm 1
1. BaucnuTh 1iomaab MmIocKoi GUTypsl, OTpaHHYEHHON KPUBBIMU:

6y = x3 —-16x, 24y-= x3 —16x;

2. BeruucnuTh AUHY IyTH KPUBOMU:
y =6 cos3t
x =6 sin®t

MEXIY TOYKaMu A(O;G) u B(G; O)

3. BeuuciuTh HeCO6CTBeHHBIe I/IHTeraJ'II)I W YCTAHOBHUTH UX paCcXOJUMOCTb

[ee]

Y J‘X +6X+18 I,/625 x4

4. BBI;{CHHTI) CXOOAUMOCTD HeCOGCTBeHHBIX I/IHTeraHOB
) Oj‘) VX+3 dx: o) J‘
a) | ——————dx;
1(x+2)-Vx?+1 > V16— x2

emo-eapuanm 2
1. BeauciuTh TIomans IocKo# Gurypsl, orpaHUYeHHON KPUBBIMHU:

{y:3(sint—.cost), y=0, x=_2 (t:\’:’fj’ =2 (t:ﬂ'j;

X=4/2sIn2t

2. BeaucimTh IUHY JyTH KPUBOM:
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r=4 sin3(%}, ecu ¢ €[0;3r].

3. Beruuciauts HecOOCTBEHHBIE HUHTCrpaJibl WX YCTAHOBUTDH UX PACXOOUMOCTDH

2 ]3 xdx J~ x2dx
X% +8x+25 3 _8

4, BLISICHI/ITI: CXOJUMOCTH HeCO6CTBeHHLIX HUHTErpaioB

T (x+1)dx

1. Boruucnuts miomans miockol Gpurypsl, orpaHHueHHONW KPUBBIMH:
y X3 ! 113
= — Me)KZ[y TOYKaAMHU
4x 2’
o0

. 6) Ide
VG +33Ux* +2 2 3(81-x4)°
r =8sin4e.
B(Z;g);
3 24 24
,[ dx 6 I xdx
Y (x+2)In3(x+2) 2 14— x2)*

Hemo-eapuanm 3

2. BrunucnuTh JIMHY IyTH KPUBOI:

3. BeIUHCIUTh HECOOCTBEHHBIE HHTETPAJIBI WIIH YCTAHOBUTD UX PACXOAUMOCTh
4. BBISICHUTD CXOOUMOCTH HECOOCTBEHHBIX HHTCTPAJIOB

]9 5X2+3 ix: 5 J,sm5x

2\/x6+8x+1 0

5. KparHble unTerpansl.

gemo—ealzuanm

1. Jan J:[ f (X, y)dxdy. 3amucats B BuIE TOBTOPHOTO M PAacCTABUTH MPENENbl HHTETPUPOBAHUS B IEKAPTOBBIX M MOIAPHBIX
D
KOOpJMHATAX JJIsl JaHHON 00IacTH
¥

4 (8:4)

2. Beraucnnts ”(x2+3y)dxdy, ecit D — oOnacte, OrpaHudeHHas KPHBBIMH y:XZ,
4
D

dxdy,

3. BeIUnCIINTEG B MOJIAPHBIX KOOPpAUHATAX J.J. \/—

ecmn D={(x,y) e R?: x? +(y—4)2 >16, X+ y <16}.
4. Beramcauts 00beM Tesa, orpanudenHoro nosepxuoctasmu 2 =0, 2=2X, X+ y=3, X= 5
Cemectp 3

1. AnddepennmansHble ypaBHEHHUS IEPBOTO U BBICIIUX TTOPSAKOB.
1. Haiitu obmiee pemenne quddepeHnansHOro ypaBHEHHs:

a) X2y = y(x+y);

6) 2(x~y?)dy=ydx;
B)2xy’ =e¥ +2y".

2. Pemurts 3anauay Ko

A
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2yy" +(y)? =0, y® =1, y'(1) =1,

2. Jluneitnple quddepeHnuatbHbe ypaBHEHHUS.
1. Jlnst ypasuerust Y" —Yy"—2y' = f(x):
a) HaifTh o0Lee PEelIEHNHE COOTBETCTBYOLIETO OAHOPOJHOTO YPABHEHHUS Y o ;
0) HaliTH YacTHOE pENICHHE HEOMHOPOAHOTO ypaBHeHus, eciu | (X) =4COSX; 3amucarh 00lIee PEIIEHHe 3TOTO ypaBHe-
HUS;
B) HaifTu yacTHOe pelueHue, yaopiersopsromee HadansueiM yenosusam  Y(0) =1, y'(0) =1, y"(0) =0;
r) 3ammcarhb JaCcTHOE pelieHue c HEOMpeIeIEHHBIMU KO3 GHIIHEHTAMH, eciu

f (x) =e % (sin x—3cosX) + X°.

BbInoJiHeHHE JOMALITHEr 0 3aJaHUs

Cemectp 1

KomiiekcHele yncina

Marpuiipl 1 IEUCTBUSI C HUMH

Onpenenurenu

OOpaTHas MaTpula U pelieHne MaTPUYHbIX YPaBHEHUM
JInnelHbIe IPOCTPAHCTBA

JIuHelHas 3aBUCUMOCTD U HE3aBUCUMOCTb CUCTEM BEKTOPOB
Panr matpuns

Ilepexon k npyromy 6aszucy

Metoner Kpamepa u I'aycca

© N R WNRE

[ERY
o

. Heonpenenennsie cucteMbl

-
-

. OTHOPOTHBIE CUCTEMBI

[EY
N

. Bextopnas anreGpa

[EY
w

. JInunelHple onepaTopbl

H
o~

. CoOcTBeHHbIE yKcia U COOCTBEHHbIE BEKTOpA JIMHEHHOT0 onepaTopa
. KBagpatuunsie ¢popmbl

ol
o Ol

. IIpsimast Ha MJIOCKOCTH, MIIOCKOCTh
. IlpsimMast B mpocTpaHCcTBe

el
o ~

. Kpusie BToporo nopsiaka

Cemectp 2
1. ®ynkuuu (BCIOMHUTH LIKOITY)

[Ipenen nocnenoBarenbHOCTH
[Ipenen pynkuun
[IepBrlii 3aMeydaTeNbHBIN TIPEAEIT U €T0 CIEACTBUS
BTopoii 3aMeuaTenbHbIN MPEen U €ro CIEeICTBUSA
beckoneuno mainble 1 OecCkOHEUHO OoJbllne (PYHKIIMH, CPABHEHUE, BbIJIEJICHHUE ITIaBHON YacTH
HemnpepsiBHOCTB, KiTaccupUKaIms TOUEK pa3phiBa
HuddepennmrpoBanue cI0KHON HYHKITHH
[IpouzBogHas MaTpulla, 4aCTHBIE IPOU3BOAHbBIC
. [Ipon3BOHbIE BRICIIUX MOPSIKOB

©oNo s WD

el
N )

. Ilpon3BoIHBIEC TApAMETPHUECKH U HESIBHO 33aHHBIX (QYHKIIUH
. Auddepenumanst
. [IpaBuno Jlonurans

el
w N
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14. DxcTpemyMmsl

15. VcaoBHBIN 3KCTpeEMyM

16. [Toxsenenue nox 3Hak quddepeHmaina + areMeHTapHble peodpa3oBaHus
17. DnementapHble peoOpa3oBaHUs + MO YACTAM

18. HMaTerpupoBaHue pallMOHAIBHBIX IpOOei

19. MnTerpupoBaHue uppanuoHaIbHOCTEH

20. WMHTerpupoBaHue TPUTOHOMETPHUYECKIX BhIPAKECHUI
21. OnpeneneHHBIN HHTETPAT

22. HecoOcTBeHHBIC HHTETPAJIBI IIEPBOTO pojaa

23. HecobOcTBeHHBIE HHTETPAIBl BTOPOTO POJIa

24. JIBoiiHBIC MHTETPAJIBI

25. TpoiiHble HHTETPAIBI

26. 3aMeHa repeMeHHBIX B KPATHBIX HHTETpaIax

27. KpuBoiMHEHHBIC HHTETPAIIBI

28. TlorTeHIUAILHOCTE OIS

Cemectp 3
. JuddepennmanbHbie ypaBHEHHS ¢ Pa3ACIISIOMUMUCS TIEPEMEHHBIMU

-

OpnnHoposabie quddepeHIHaATbHBIC YPAaBHEHUS

Jlunetinbie muddepeHnnaibHbIe ypaBHEHUS

Huddepenumanpupie ypaBHeHus bepHyu

VYpaBHEeHHUsI B TOJTHBIX U depeHimanax

Juddepennnansubie ypaBHEHUS, TOMYCKAIOIINE MTOHIKEHUE TIOPSAKa

No oo

Jluneitnsle nudepeHnanbHbIe YpaBHEHHS! BHICIIMX HOPSAIKOB C TOCTOSHHBIMU K03 punneH-

Tamu (OHOPOJHBIE + MeToA Jlarpanika)

8. Jluneitnble muddepeHaabHbple YpaBHEHUS BHICIINX MOPSIKOB C TIOCTOSHHBIMU KOA(QUIHECH-
TaMU C MPaBOIl YaCThIO CHEIMATIBHOTO BUAA

9. Cucrembl TUHEWHBIX MU (depeHIUATbHBIX YPaBHEHUI

10. Pa3HOCTHBIE ypaBHEHHUs IEPBOTO MOPsIKA

11. JIuneliHble pa3HOCTHBIE YPABHEHUS BBICIINX MOPSAKOB, + C MOCTOSIHHBIMU KO3 PHUIIMEHTaMHU + C

IIPaBOX YacThIO CIIELUATIBHOIO BUJA

TeMbl HHIANBUIYAJbHbIX 3anaHm‘71:

Cemectp 2
1. UccnenoBanue GyHKIMU U IOCTPOCHUE Ipaduka
2. [Moxsenenue mox 3Hak nuddepeHmana.
3. UHTerpanpHOe ncunciaenne QyHKIU MHOTUX TIEPEMEHHBIX

Jlemo-eapuanmuol uHOUBUOYANLHBIX 3A0AHULL

1. UccnenoBanvie pyHKINN U TIOCTpOeHHUE rpadrka

gemo—eaguanm

Uccnenosath GYHKIMH U IOCTPOUTE Ipaduku
1. f(x)=sin* x +cos* x

2. f(x)=—2X—
L-x?)?

1
x2 —4x+3

2. lToaBenenwne noj 3Hak qudhepeHmnmrana.

gemo—eaguanm

2R
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4x
dx e"" +2 dx 4
1. | ———— 2. | ——=——dx 3. 4. |sin™ 7x dx
j\/sx /3-2x I e3X Icosz 3x /1+tg3x I
sin x d -8x , ~8x ; 2-5arcctgx
5.1 in x dx 6. Ie : +e8 dx 7 S|2nxcosx (zjx 8. j7 i dx
\/2$in2 X —3¢0s2 X g X —e™ 3sin“ x +8cos” x -1 X< +1

sin® x e dx x8 dx sin 2x dx
9. dx 10, | —— 11, | ——— 12. .[—
I Ycosx j 1-2e2X I\/x7+9—\/x_7 \3sin? x + 4

2X 2
13 | ee_z;LSdX 14, | x* dx 5 J.6x+7ln(2x—2)

dx  16. jﬂdx

1—x)100 3(x-1) 5+ x2
Inx+1 2 .2 x> dx
17. dx 18. dx 19. Jcos“2xsin“xdx 20. | —=
IxiZIn2x+3i I3+x J I(l—x3)w

. 5 2.2
21. jﬂdx 2judx 23. jwdx 24. [ x+/3—5x dx

5-cosx (5 « )3 X
dx dx 1 .2 Jx dx
25. 26. 27. [—-sin— dx 28. [—————dx
I(xz +1)arcctg'3x J\/;i5_2\/§i jx?’ 2 1(4_\/3?)2

2o [ AUO Ly g (o,

1+ x2 cos X

3. UHTerpanpHoOe ncuucienne QyHKIU MHOTUX TIEPEMEHHBIX

gemo-eagzuaum

1. Man _” f (X, y)dXdy. 3anucaTh B BHJE MMOBTOPHOTO M PACCTABHUTH Mpeebl HHTEIPUPOBAHHS B IEKAPTOBBIX U MOJSPHBIX
D
¥ KOOpJAMHATAX JUIA JaHHOI 00sacTH

4 @)

2. Beruucnurh ” (X2 +3y)dxdy, ecniu D — 061acTs, orpannueHHast KDUBBIMH Y = x? : y2 =X.
D

ES
S

dxdy,

3. Beruncaurs B NOJIAPHBIX KOOPpAWHATAX J.J-
4

\/_

ecmn D={(x,y) e R?: x2 +(y—4)2 >16, X+ y2 <16}.

4. Berumcauts 06beM Tesa, orpanuuennoro nosepxuoctamu Z =0, 2=2X, X+ y=3, X= 5

Tembl 1a00PATOPHBIX PAOOT: He nPedyCMOmMpeHbl.

TeMbl 119 CAMOCTOATEJILHOM PA0OTHI:

Cemectp 1
1. AnreGpa reomeTpuuecKkux BeKTOpoB. CKaJIipHOE, BEKTOPHOE, CMEIIaHHOE POU3BEICHHS.
2. Ilpsmas Ha minockoctu. Ilnmockocts. [lpsmas B mpocTpaHcTBe.

Cemectp 2

1. beckoHeuHO MaJible U OECKOHEYHO OOoJbIINe (DYHKITHH

2. Tpunoxenne nuddepernnansroro ncuncienus ([Ipasmmno Jlonurans. MOHOTOHHOCTb, DKCTpe-
MYMBI, BeIITyKiIble pyHKIUH. [lonHOE uccnenoBanue GyHKINUU U TOCTPOEHHE IpaduKa.)

3. TlpunoxeHune UHTETPATBHOTO UCYUCIICHUS.

4. Ilorenumansuslie nois. @opmyisl ['puna, Crokca u OcTporpaackoro.

Cemectp 3
1. VpaBHeHus B nonHbIX auddepeHimanax.

2. HaxoxneHue pemeHus 1o BUy NpaBoil 4acTH.
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3.

Cuctemsl tudpepeHaITbHbIX YPaBHECHHH.

TeMBbI KYpPCOBOIO IPOEKTA: He npedyCcMOmpensi.

TeMbI KOJJIOKBHYMA:

1
2.
3.
4

Cemectp 1

JIuHeiHbIe TpOCTpaHCTRA.
Anrebpa reoMeTpUIECKUX BEKTOPOB.
Mertpuueckue npoCcTpaHCTRa.

HopmupoBansbie 1 EBKIN0BBI MPOCTPaHCTBA.

Cemectp 2

1.

Noaprwd

beckoHeuHO Maiible 1 OECKOHEUHO OOJIbLINE BETMYMHbI, KAUECTBEHHBIE U KOJIMUYECTBEHHBIE I1IKa-
JIbl CPABHEHMUS

I'eomeTprueckuii 1 MEXaHUYECKHUM CMBICI IPOU3BOJHON

I'eomeTprueckue NpunoKeHNs MPOU3BOIHON

OcHoBHbIe TeopeMbl D HepeHIATEHOTO UCUUCTICHUS

Hoctarounsie ycnoBus nuddepeHunpyemMocTu

['moGanbHBIE SKCTPEMYMBI, 331a4H JTMHEWHOTO U HETMHEWHOTO MPOTPaMMUPOBAHUS
IIpuitoykeHus: UHTErpaIbHOTO UCUUCIICHHS

Cemectp 3

1.
2.

JIuneitnble nuddhepeHnuanbHble YpaBHEHUS BBICIINX MTOPSIKOB
Cucremsbl 1uddepeHIaIbHbIX ypaBHEHUIN

JK3aMeHAIMOHHbIE BONIPOCHI:

Cemectp 1

1. Marpuipl 1 IeHCTBUS C HUMHU.

2. Omnpenenureny nopsika N U UX CBOMCTBA.

3. JHoxasate: «Omnpenenuresb MaTpUIbl PaBEH HYJIO TOTAA M TOJIBKO TOTJA, KOT/la CTPOKH MaTpPHUIbl JMHEHHO 3aBUCH-
MBD».

4. AnreOpanyeckue JIONOJTHEHHUS M MUHOPHI. CBS3b MEK/y HUMH M BBIYHCIICHHE OTPEICIIUTENS C TOMOIIBIO pa3ioikKe-
HUSI IO CTPOKE.

5. OOparHas marpula. Penienre MaTpu4HbIX ypaBHEHHH.

6. JluneliHoe mpocTpaHCTBO (OmpezeneHue, mpuMepsl). JJokazarh, 4To B JH0OOM JIMHEHHOM MPOCTPAHCTBE CYLIECTBYET
€IMHCTBEHHBIN HYJIb-BeKTOp. /l0Ka3aTh, YTO B JIIOOOM JIMHEHHOM MPOCTPAHCTBE ISl KaXJIOTO X CYIIECTBYET €IMH-
CTBEHHBII IPOTUBOIOJIOKHBII JJIEMEHT.

7. JIuHeWHO 3aBUCHMBIE U TMHEWHO HE3aBHCUMBIE CHCTEMBI BEKTOPOB. [loka3aTh TeopeMy 0 HEOOXOAUMBIX U
JIOCTATOYHBIX YCJIOBUSX JIMHEHHOMN 3aBUCUMOCTH CUCTEMBI BEKTOPOB.

8. Jlokasatk, 4TO cHCTEMa BEKTOPOB, COAEpIKalllast HyJIEBOH BEKTOp, IMHEHHO 3aBHCHUMA.

9. Jlokasatk, 4TO CHCTEMa, COCTOSIIAs U3 N BEKTOPOB M COAEpIKalias ABa paBHbIX BEKTOPA, JIMHEIHO 3aBUCHMA.

10. Panr matpuusl. Teopema o 6a3uCHOM MHHOPE U €€ CIEICTBUSI.

11. Hoxkasate: «Ecmu Kk cTpoke MaTpHIbl IPHOaBUTH JTIOOYIO IPYTYI0, YMHOKEHHYIO Ha HEKOTOPOE YUCIIO, TO TOIY4IUM
MaTpHILy TOTO XKE PaHray.

12. Bbaszuc. Koopnunatsl. Teopema 0 eTMHCTBEHHOCTH PA3JIOKEHUs BEKTOpa Mo 6asucy.

13. Ckansproe npoussenenue B R" u ero cpoiicta. EBkinmoBsl mpoctpancTBa. HOpMHUpPOBaHHBIE TIPOCTPaH-
ctBa. Hepasenctso Komm - bynsikoBckoro.

14. Jloxasats: «Bcskas cucTema monapHO OPTOTOHANIBHBIX HEHYJIEBBIX BEKTOPOB JIMHEHHO HE3aBUCHMA.

15. TIpeobOpa3zoBaHue KOOPAWHAT MPHU MEPEX0JIe OT OJHOTO Oazuca K JApyromy.

16. OproroHaibHbIe U OPTOHOPMHUpPOBAaHHBIE 0a3uchl. [lepexon OT OJHOTO OPTOHOPMHUPOBAHHOTO Oaszmca K
Ipyromy.

17. Anrebpa reoMeTpHYECKUX BEKTOPOB.

18. Pemienue cucteM N JHMHEHHBIX YpaBHEHHI ¢ N Hem3BecTHbIMHU. Teopema Kpamepa (oK. ).

19. Pemenue cucteM M JMHEHHBIX ypaBHeHUWt ¢ N Hew3BecTHBIMU. Teopema Kponekepa — Kanenu.

2R
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20.

21.

22.
23.
24.
25.
26.
217.
28.

29.

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

Joxazarpb, 4TO cucTeMa N JMHEHHBIX OJTHOPOAHBIX YPABHEHUI ¢ N HEU3BECTHHIMHU MMEET HEHYJEBBIC pe-
IIECHHS TOTAA U TOJIBKO TOTJAd, KOTJa ONPENEIUTENb €€ MaTpULlbl PaBEH HYJII0, KOTJA paHr €€ MaTpHIlbI
MEHBIIIE YUCIIa HEU3BECTHBIX.

Cucrembl THHEHHBIX OTHOPOIHBIX YpaBHEHUH. TeopemMa 0 CBOMCTBAaX YaCTHBIX PEIICHUN CHCTEM JIH-
HEWHBIX OJHOPOJHBIX ypaBHEHU. DyHIaMEHTaIbHAsd CUCTEMA PEILICHUM.
CBolicTBa YaCTHBIX PEIICHUH CHCTEMBI JINHEHHBIX OJHOPOIHBIX YPaBHEHHH.
JIuneWHbII oneparop, ero MaTpULa U CBOKUCTBA.

JIunelineblil onepatop. Teopema cyniecTBOBaHUS U €IMHCTBEHHOCTHU.
[lepexox ot 6a3uca k 6a3ucy. Marpuia JTHHEHHOTO OlepaTopa, OCYIIECTBIMIONIEr0 epexo 1 oT Oa3nca K 0a3ucy.
Vi3MeHeHHe MaTpHIBI JMHEHHOTO olepaTopa IpH U3MEHEeHHH Oa3uca.
Cymneprno3unus JHHEWHBIX OIIEpaTopoB, €€ CBOMCTBA W MAaTPHIIA.
CoOcTBeHHBIE YKCiIa 1 COOCTBEHHBIE BEKTOPHI JIMHEHHOTO omeparopa. Vx cBolicTBa. Bua MaTpuis! TuHEHHOTO ome-
paropa B 6azuce U3 cCOOCTBEHHBIX BEKTOPOB.
CoOcTBeHHBIE YHCiIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO omneparopa. HaxoxxneHne cOOCTBEHHBIX YMCET M COOCT-
BEHHBIX BEKTOPOB TSI KOHEYHOMEPHOTO JINHEWHOTO OIlepaTopa.
JlokazaTb CBOMCTBA COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB CUMMETPUYESCKOTO JIMHEHHOTO OIIepaTopa.
Jlunetinple 1 OMITHHEHHBIC (POPMBL.
KBanpatnunbie GopMel. [10JI0XUTENBHO U OTPULATEIBHO ONpPEICICHHbIE KBaapaTHYHble popMmbl. Kputepuit CribBe-
cTepa.
KBanparnunsle ¢popmbl. [IpuBeeHne KBaIpaTHIHOM (OPMBI K TIIABHBIM OCSIM.
Kpusslie u nosepxHoctu. KpuBoarHEHHbIE CUCTEMBI KOOP/IMHAT.
IIpsimas Ha MIIOCKOCTH.
IInockocts.
IIpsimast B IpoCTpaHCTBE.
Kpussie BTOpOro nopsaka.
[ToBepXHOCTH BTOPOTO MOPSAKA.
[IpuBeaeHHE KPUBBIX BTOPOTO HOPsAKa K KAHOHHYECKOMY BHIY.

Cemecrp 3

BOoo~No~wWNE

0.
11.
12.
13.
14.
15.
16.
17.
18.

19.

Juddepennuanbaple YpaBHEHNS € Pa3ACISIOMIIMUCS IEPEMEHHBIMU U CBOAAIINECS K HAM.

OnHoponHble udhepeHnnanbHple ypaBHEHHS 1 CBOISIINECS K HIM.

Jluneiinsle tuddepeHpansHble ypaBHEHHS IEPBOTO MOPSIIKA.

Ypasuenne beprynny, o6muit BUI, pelieHue.

YpaBHeHUE B MOJHBIX AU PepeHIranax.

VYpaBHEHUs, 10ITyCKAIOIIUE OHIKEHNE MTOPSIJIKA.

CBoiicTBa YaCTHBIX PEIICHUH TMHEHHOT'O OJHOPOIHOTO TU(HEPEHIIHATEHOTO YPaBHEHUS.

TeopeMa 0 HaNOKEHUH PEILIEHUH.

Ompenenurens BpoHckoro, ero cBoiicTBa 1 NpUMEHEHHE.

dyHaaMeHTanbHast CHCTEMa PEICHNH JTMHEHHOTO 0 JTHOPOJHOTO A GepeHINAILHOTO yPaBHEHHUS, €€ CBA3b C OIpee-
sresieM BpoHckoro.

Teopema o Buze 00I1IeT0 pemeHus TNHEHHOTO OJTHOPOAHOTO Ar(PepeHTNATEHOTO ypaBHEHHS.

Teopema o cTpyKkType 0o0ILIero peleHus JMHEHHOTO HEOJHOPOIHOTO AU (hepeHIHaTbHOT0 ypaBHEHHSI.
Haxoxnenne penienus TMHEHHOT0 OHOPOJHOTO An(PEepeHIINATBHOTO YPABHEHNUS ¢ TIOCTOSIHHBIME KO3 dHUINeHTa-
MH.

Pemenne nuneitHOro HeoHOPOAHOTO TU(dEpPEeHIMANEHOTO YPaBHEHHSI C MTOCTOSHHBIMUA KOG QHUIMEHTAMH METOI0M
BapHaluH IPOU3BOJIbHBIX TOCTOSHHBIX.

Pemenne nuneitHOro HeotHOPOIHOTO MU (hEepeHINATBLHOTO YPaBHEHHS C TOCTOSTHHBIMU K03 duieHTamMu ¢ mpaBoi
YacThIO CNIEUAIBHOIO BUJA.

Cuctemsl quddepeHInanbHbIX YpaBHEHUI.

Pemrenne oHOPOIHBIX CUCTEM JIMHEHHBIX AH((depeHITHaTbHBIX YPaBHEHNH C TOCTOSTHHBIMA KO3 (hHUITHEHTaMH.
Pemrenne HEOTHOPOIHBIX CHCTEM JTMHEWHBIX TU(GepeHINaIbHBIX YPABHEHUH ¢ TOCTOSHHBIMHU KO3 GUIMeHTaMH (Me-
TOJI BapHaIH NOCTOSHHBIX).

PasHOoCTHBIE ypaBHEHUSI.

4 MeroanuecKue MaTepuAaJIbl

Jns obecrieuenust mporecca OOy4YeHUS W pelleHHs 3ajJad OOydYeHHs WCIIONB3YIOTCS CIEAYIOIINe

MaTepHabl:

— METOAWYECKHE MaTepHalIbl, OMPEAEIAIONINe MPOIEAYPhl OICHWBAHUS 3HAHUM, YMEHHWH, HABBIKOB M (WJIH)

OIIbITa ACATCIIBHOCTHU, XaPAaKTCPUIYIOIIUX 3TAIlbI (1)OpMI/Ip0BaHI/I$I KOMHCTGHLII/If/’I, B COCTaBC:
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MeToanyeckue MaTepuajbl: COMIACHO MTyHKTa 12 paboueill mporpamMmbl

12.1 OcHoBHas JauTEpaTypa.

3. I'punmmon W.O. Jluneiinas anreOpa. AHanutudeckass reomerpust (Ui SKOHOMHUYECKHX CHENUaTbHOCTEH).
VYuebnoe nocodue. / WN.D. I'punmmon, JILA. I'yroa, JL.U. Marasunnukos, A.Jl. Marasunnukosa; ®PenepanbHoe
areHTCTBO MO 00pa30BaHMIO, TOMCKHII TOCYAapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABICHUS U PAJUOIICKTPOHUKH. -
Tomck: TYCVYP, 2007. - 247 c. Ix3emmsipbl Beero: 103 sks.

4, MarazuaankoB JI.W. Briciras matematrka 1. [IpakTakym no auHEiHOM anredpe u aHATNTHYECKOW T€OMETPHU:
VYuebnoe nocobue / JI.U. Marasuaaukos, A.JI. MarasuaHnkoBa; MuHHCTEpcTBO 00pasoBanms Poccuiickoii @enepa-
1uy, ToMCKHI TOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIPABIEHUS U paauo3iaekTpoHuku. - Tomck: TYCVYP, 2007. -
162 c. Dx3emMIIspbI Beero: 975k3.

Cemectp 2

5. Marazunnukos JL.U. Tlpaktukym no nuddepenmansHOMy HcHHCIeHHo: YueOHoe nocoodue / JI.J. MarazuHHUKOB,
A.JI. MarazunnukoB; — Tomck : ToMckuil roCyAapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHHS U PaH03JIeKTPOHU-
ku, 2007. —212 c. Dx3emmsipsl Bcero: 99

6. EnpmoB A.A. MHTerpansHoe ucuncienne. Auddepennnansaeie ypaBHeHHs | yaeOHoe mocobue / A.A. Enprios, T.A.
EnbrioBa ; depepanbHOE areHTCTBO MO 00pa30BaHMIO, TOMCKHI TOCYyIapCTBEHHbBIH YHUBEPCUTET CHCTEM YIIPABICHHS
U paauo3aeKTpoHuk. - Tomck : TYCVYP, 2007. - 263[1] c. Ox3emmisipsl Beero:100.

7. Bepman, I''H. COopHEK 3amad 1o Kypcy MaTeMaTHYECKOTO aHANH3a [DIEeKTpOHHBIN pecypc] : yaeOHoe mocodue. —
DNEKTPOH. IaH. — CIIo. : Jlaus, 2016. — 492 c. — Pexum Joctyna:
http://e.lanbook.com/books/element.php?pll_id=73084

8. Bepmant A.®. Kpatkuii kypc maTematuueckoro ananusza / A.®. bepmant, U.I' Apamanosuy, C-IletepOypr 13a-Bo:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

Cemectp 3

4. Bonotiok, B.A. [IpakTuKyM ¥ MHAMBUIyaJbHBIC 331aHUS 110 OOBIKHOBEHHBIM JU((PEepeHINAIbHBIM ypaBHEHHSM (TH-
TIOBBIE pacyeThl) [DNeKTpOHHbIH pecypc] : yueoHoe nmocobue / B.A. Bonotiok, JI.A. bonotiok, E.A. Ben [u ap.]. —
DJEeKTPOH. JIaH. — CII6. : Jlaub, 2014, — 220 c. — Pexum JIOCTyTIA:
http://e.lanbook.com/books/element.php?pll_id=51934

5. Bepmanr A.®. Kpatkuii kypc matematiaeckoro ananmsa / A.®D. bepmanr, U.I' Apamanosud , C-IletepOypr U3n-Bo:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

6. EnpmoB A.A. UHTerpansHoe ucuncienne. AuddepeHnnansaeie ypaBHeHUs : yaeOHOe mocodue / A.A. Enbros, T.A.
EnbrioBa ; denepanbHoe areHTCTBO MO 00pa3oBaHMI0, TOMCKHI rocy1apCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHHS
U paauodnekTpoHuku. - Tomck : TYCVYP, 2007. - 263[1] ¢. Ox3emmisipst Beero:100.

12.2 lonoJHUTEIbHASA JINTEpATypAa.

Cemectp 1

1. MarasunuukoB JI.U. Beicias matematrka. JIuHelHas anreOpa v aHaIMTHYECKass TeOMETpHs: yueOHoe mocooue / JI.U.
MarasunaukoB, A.JI. MarazuaHukoBa; MunuctepctBo obpazoBanusi Poccuiickoit @enepanuu (M.), Tomckuit rocyaap-
CTBEHHBIN YHUBEPCHUTET CUCTEM YIpaBieHus u paanodniekTpoHuku (Tomck). - Tomck: TMIIO, 2003. - 176 ¢. Ix3emn-
Jaspbl Beero: 179 sk3.

2. Byrpos f1.C. Beicmas MaTemaruka: yaeOHUK 17t By30B: B 3 1./ 4.C. Byrpos, C.M. Hukonsckuii; pen. B.A. CagoBHIUHIA.
T. 1 : DneMeHTHI THHEHHOH anreOphl 1 aHATUTHIECKON TeOMETpHH. - 8-€ U3, ctepeoTurl. - M.: [Ipoda, 2006. - 284[4] c.
IK3eMILIsIPbI Beero:31 sk3.

3. IMucemennstit [I.T. KoHcnekT nexkuuii o BeICIIed MaTeMaTHKe: MOJHBIH Kypc. — 5-e n3g, - M.: Aiipuc-IIpecc, 2007. - 602
¢. IK3eMILIAPHI BCEro:7 dK3.

Cemectp 2

6. ®uxtenronsi I.M OcHoBbl MaTemMaTndeckoro ananusa. T. 1, "Jlaup" U3garensctro, 2015, 10-¢ u3n.,crep,448c.
http://e.lanbook.com/books/element.php?pll_id=65055

7. Marazunnukos JI.U. Beiciias matemaTtrka. Beenenue B Maremarndecknii ananus. JnddepenimaibHoe HCUUCIeHHeE:
yuebHoe nocobue / JI.U. Marasunnukos, A.JI. Marasunaukos; MuHucTepcTBo o0paszoBanus Poccuiickoit denepa-
n (M.), ToMckuii rocyJapcTBEHHBIH YHUBEPCUTET CUCTEM YIpaBlIeHUs M paano3neKTpoHukH (Tomck). - Tomcek :
TMLOO, 2003. - 192¢. Ox3emmsipsl Beero: 159

8. EnbuoB A.A. [IpakTHKYM 110 HHTETPaJbHOMY UCUUCIICHUIO U HU(PepeHIInaIbHbIM YPaBHEHHUSM © yueOHOe rocooue
st By30B / A.A. Enprios, T.A. Ensnosa. - Tomck : TYCVYP, 2005. - 204c. Dx3eMIutsipsl Bcero:285

9. Terpymko M.M.Kypc Beiciieii MaTemaTuku. BBeaenue B MaTeMaTuueckuil ananus. JuddepenimansHoe ucauncie-
aue. Jlekuuu u npaktukyM. "Jlans "N3narensctro, 2009, 288c¢ http://e.lanbook.com/books/element.php?pll_id=302

10.TrouTep, H.M. COopHUK 3a7a4 1m0 BBICIICH MaTeMaTHKe [DIeKTpoHHBIN pecypc] : yuebHoe mocodue / H.M. T'ronTep,
P.O. Ky3pmun. — Onektpon. man. — CII6. : Jlamp, 2003. — 816 c¢. — Pexum npocryma:
http://e.lanbook.com/books/element.php?pll_id=622

Cemectp 3
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4. Marasunnukos JI.W. Briciias matematrka. BBejenue B Maremarndeckuid aHanu3. JuddepeHimaibHOe HCUHUCICHUE:
yaebHoe nmocodue / JI.M. Marasunnukos, A.JI. MarasuaHinKoB; MuaHCTEpCTBO 00pa3zoBanus Poccutickoit denepa-
1y (M.), ToMCKku#t rocyapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABICHUS U PaaHoIeKTpOHUKH (ToMCK). - TOMCK :
TMIIJO, 2003. - 192¢. Dx3emIsaps! Bcero: 159

5. EmbroB A.A. [IpakTHKyM 110 HHTETPAIHHOMY UCUUCICHHIO U Au(epeHIINATFHBIM YpaBHEHHAM : yaeOHOe mocoOue
st By3oB / A.A. EnprioB, T.A. Enbiosa. - Tomck : TYCYP, 2005. - 204c¢. Ox3eMIusIps! Bcero:285

6. I'rortep, H.M. COopHuK 3amad 1mo BeICIIEH MaTeMaTHke [ DIEKTPOHHBIN pecypce] : yaedHoe mocobue / H.M. I'tonTep,
P.O. Ky3pmun. — Omnextpon. pngaH. — CII6. : Jlamp, 2003. — 816 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=622

12.3 YMII u nporpamMmMHoe obecrieueHue.
Ipakmuyeckue 3auAmMUA NPOGOIAMCA O YHEOHBIM ROCOOUAM:

Cemectp 1

3. Marasunaukos JLU. Beicmas matematuka 1. IIpakTukyMm mo jiuHeHHON anrebpe M aHATUTHYECKOH TeOMETPHH:
VYuebnoe nocobue / JL.U. Marasununkos, A.JI. MarazuaanKoBa; MuHHCTEpCcTBO 00pazoBanus Poccuiickoit enepa-
I, Tomckmit FOCY,Z[apCTBeHHBIﬁ YHUBCPCUTCT CUCTCM YIIPABJICHUA U PaAUODJICKT

4. ponuku. - Tomck : TYCVYP, 2007. - 162 c. Ox3emmuispoB B 6ubnuoreke TYCVYPa: Dx3eMnsipbl
Bcero:97.

5. D'punmmon M.D. Jluneitnas anreOpa. AHanutuyeckas reoMeTpus (Iis SKOHOMHYECKHUX CHeIH-
anpHOCTEH). YuebHoe mocodue. / N.D. I'punmmon, JI.A. I'yrosa, J.U. Marasunnukos, A.JI. Ma-
ra3uHHuKoBa; denepanbHOE areHTCTBO 10 00pa3oBaHuI0, TOMCKHII TOCY1apCTBEHHBII YHUBEPCHU-
TET CUCTEM YIpaBIeHUs U paauodiekTpoHuku. - Tomck: TYCVYP, 2007. - 247 c. Ixk3eMniasipbl
Bcero: 103 k3.

Cemectp 2

4. MarazunnukoB JL.U. Ilpaktukym o nuddepeHmaibHOMy HCHHCTEHUIO: YueOHoe mocodue /
JI.A. Mara3unnukos, A.JI. MarazunaukoB; — ToMmck : ToMCKuUii rocyaapCTBEHHBIM YHUBEPCUTET
CUCTEM YIpaBIeHUS U paarodnekTpoHuku, 2007. — 212 c. Dx3emiuisipsl Becero: 99

5. EnbnoB A.A. UaTterpanbHoe ucuucienue. Juddeperimanpabie ypaBHeHUs : yueOHOE mocooue /
A.A. Ensnios, T.A. EnsiioBa ; @enepaiibHOe areHTCTBO M0 00pazoBaHuto, ToMckHii rocyaapcT-
BEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U paauoIeKTpoHUKH. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmsapsl Beero: 100.

6. bepman, I''H. COopHHK 3a7a4 1O Kypcy MaTeMaTHUECKOTO aHanmm3a [DJIeKTPOHHBIH pecypc] :
yuebHoe mocobue. — DnektpoH. naH. — CII6. : Jlanp, 2016. — 492 c. — Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=73084

Cemectp 3

3. Bonotrok, B.A. [IpakTuKyM W HWHIUBUAyaJTbHBIC 3aaHUS MO OOBIKHOBEHHBIM AH(QepeHnnars-
HBIM YpaBHEHHSIM (TUIIOBBIE pacueThl) [DneKTpoHHBIN pecypc] : yuebHoe nmocodue / B.A. bomo-
TI0K, JI.A. BonoTtiok, E.A. llIsex [u np.]. — Dnexrpon. gan. — CIIO. : Jlans, 2014. — 220 ¢. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=51934

4. EnwnoB A.A. Unaterpansroe ucunucnenue. Juddepenmansubie ypaBHEeHUS : yaieOHOE Tocodue /
A.A. Ensnios, T.A. EnsiioBa ; @enepaiibHOE areHTCTBO MO 00pa3oBaHuI0, TOMCKHIT rocyaapcT-
BEHHBI YHUBEPCUTET CUCTEM YIIPABIECHUS U PaANOdIeKTpOHUKH. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmuisapsl Beero: 100.

3adanus_Ha_KOHMPOAbHblE PAGOMbL U _UHOUBUOVATIbHbIE 3A0AHUA_NPUBEOCHbL 8 KAMNCOOM U3 Clle-

OVIOULUX YUEeOHbIX NOCOOUIL:

7. MarasunnukoB JI.LU. Beiciias marematuka . Ilpaktukym mo nuHelHOH anredOpe M aHanuTHYe-
ckoil reomerpun: YueOHoe nocobue / JI.U. Marasunnankos, A.Jl. Mara3unaukoBa; MuHuCTEpCT-
Bo oOpazoBanusi Poccuiickoii @enepanuu, TomMckuil rocyaapCTBEHHBIM YHUBEPCUTET CHCTEM
yIIpaBJIeHUs U paguo’ieKTpoHuku. - Tomck : TYCVYP, 2007. - 162 c. Ix3emnisipbl Bcero:97.

8. I'punmmon N.D. Jlunelinas anreOpa. AHaauTHYEeCKas reoMeTpus (1 SKOHOMHUYECKHUX CICIIH-
anpHOCTel). YueOHoe mocooue. / .O. I'punmimon, JI.A. I'yrosa, J.W. Marasunuukos, A.JI. Ma-
ra3uHHuKOBa; denepanpbHOE areHTCTBO M0 00pa3oBaHuto, TOMCKHUIT TOCYAapCTBEHHBIM YHUBEPCH-
TET CUCTEM YIpaBJieHUs U paanodjeKkTpoHuku. - Tomck: TYCYP, 2007. - 247 c. Ix3eMnasipbl
Bcero: 103 sk3.
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9. MarasunnaukoB JI.U. Ilpaktukym o auddepeHmaisHOMy HCUUCICHUIO: YueOHoe mocooue /
JLU. Marazunnukos, A.JI. MarasunaukoB; — Tomck : ToMckuii rocygapCTBEHHBIN YHUBEPCUTET
CUCTEM yTpaBJIeHUs B paauodiekTponuku, 2007. — 212 c. Dx3emiuisipsl Bcero: 99

10. ExpnioB A.A. UHTerpansHoe ucuncienue. Juddepennuansabsie ypaBHeHU : yueOHOE TTocodue /
A.A. Enprios, T.A. EnbiioBa ; @enepanbHoe areHTCTBO 110 00pa3oBaHut0, TOMCKHIA rocy1apcT-
BEHHBII YHUBEPCUTET CUCTEM YIPABICHUS U paauoIeKTpoHUKu. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emmsipsl Bcero:100.

11. bepman, I''H. COopHEK 3a1a4 MO KypCcy MaTeMaTHYeCKOro aHain3a [DJEKTPOHHBINA pecypc] :
yueObHoe mocobue. — Inektpod. naH. — CII6. : Jlanp, 2016. — 492 ¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=73084

12. bonotiok, B.A. IIpakTukyM W MHIUBUAYaJbHBIC 3aJlaHHs MO0 OOBIKHOBEHHBIM AH(QepeHnnats-
HBIM ypaBHEHHSM (THIIOBBIE pacyeThl) [DNEeKTpOHHBIN pecypc] : yuebnoe mocodbue / B.A. bono-
TiIoK, JI.A. bonotiok, E.A. llIBex [u ap.]. — Dnekrpon. gan. — CIIO. : Jlans, 2014. — 220 ¢c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=51934
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