[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®MO: Beiboprosa JIoRPPEHAVFREERPETBO HAYKH [ BBICIIETO OBPA3OBAHMS POCCUMCKONM ®EIEPALIMN
JomxHocTW@RITBP AJIBHOE IT'OCYJIAPCTBEHHOE BIO/P)KETHOE OBPA3OBATEJIbHOE YUPEXXJIEHUE BBICIIEI'O

[ata nognucanus: 03.02.2022 15:17:47
YHUKanbHbIi nporpaMmHblil k1o « TOBOJIDKCKUN
c3b3b9c625f6c113afa2a2c42baff9e05a38b76e

OBPA3OBAHMS
[[OCYJAPCTBEHHbBIM YHUBEPCUTET CEPBUCA»
(®I'BOY BO «IIBI'YC»)

Kadenpa «Briciias MaTeMaTiKa»

PABOYASA YYEBHAS ITPOTPAMMA

o pucourinae «MATEMATUKA»

15.03.02 «

JJIA HallpaBJICHHA ITIOATOTOBKH

TexHomornyeckrue MalluHbl 1 060py,HOBaHI/Ie»

HanpasieHHOCTH (poduiis) "BeIToBbIE MaIMHBI U TIPUOOPHT"

Tonestru 2018 r.



J

PaGouas yuebrax nporpaMma mo aucumminse «MateMaTnay Ui CIYACHTOB HAIPARIeNHg
noarotosk 15.03.02 «Texuonornmyeckse Manimknl u 0GOPYIORAHHE) HANPABICHHOCTH (MPodiis)
"BrrmoRkie Maiunae: H mproops"  pemennem Mpeanaryma Yyeroro copera
[Tporokon Ne 4 ot 28.06.2018 r.

Hauaab UK yuebH0-MeT0HICCKOro 0TeNa e o HM Menenmok
28.06.2018 1.




PaGouas yueOras nporpavva no mrcmnnmmne «Maremarnxay paspadoraka & COOTRETCTBHC (
npuxazaMi Munncrepersa o0pusosanns B Haykn Poccriickoft ®enepamun o1 20 oxisdps 2015 r
Na1170 «O6 yrsepiachuy GeacpaibHOI0 NOCYIAPCTERMIOND 0OPAIOBATCALHOIO CTUH/EPTA BAICTIETC
0fpaloRanna no nanpasnenuio nogrotosky 15.03.02 «TexHojornseckne MaHILL B 000pyL0BAHHE)
(ypoBeHh DAKLIARPHATA).

Coctasun: K.1.4., goucur , Jawmnosa 10.C.

Cornacosato Jupekrop Hay4Hoi GHOIHOTERH }-{ Epemuna
'y
Cornacorano Havansiuk ynpasncHus uH(OPMETHIAINA Aﬁ é ,/ B.B.OGyxos

0
Pafouas nporpaMMa YTBCPHUICHE HAl 3aCeIanTH Kapeaput « M g%m»
HARMEHORANTE X

llpotoxon Ne 10 or«2l  »__ 06 2018_r.
Sanemyromuit kadeapoit ﬂ“«c £ i ecr Yicera T Cocvess [/ é

Tioanice) 7 (ywouzs crénen, sane, 0.

LA -

CornacoBaso HuaIbHUK YHEOHO-METOTHYECKOTO 0TACNa S HML M lemermox
3an. xaeapoii (Tt K. . M- 1., jonent | lnxarenko T.B.
Cornacosano
NAYATLIHK YUeDH0-METOIHUCCKOIO OT/IeNa e 4 H.M.Ilemenmox

o cE 20]/r




1.IlepeyeHb MJIAHMPYeMbIX Pe3yJIbTATOB 00yUeHHs MO AUCHUILIUHE «MaTeMaTHKa,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHsS 00pa30BaTeIbHOM
NPOrpamMmbl

1.1. IlenssMu OCBOEHUS TUCLUITIIMHBI SIBJISIOTCS:

- chopMupoBaTh MpeAcTaBiIeHUEe 00 00BEKTE, MpeaMeTe, CTPYKType U METOAaX MaTeMaTHKU
KaK HAYKH;
- BBIpa0OTKA yMEHUH pelaTh TUIIOBBIE 3a/1a4X TI0 OCHOBHBIM pa3zeiiaM JUCIUILUIMHEI,
- Pa3BUTHE JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHUS;
- (opMHUpOBaHME TEOPETHUYECKUX 3HAHMUN M MPAKTUYECKHX HABBIKOB 10 AMCUUIUIMHE JJISI PELICHUS
poeCCUOHANIBHBIX 3a]1a4;
- BBIPa0OTaTh HABBIKU MCCIIEOBAHUS IPUKIIAIHBIX BOIPOCOB;
- OCBOEHHE HEOOXOJMMOIo MaTeMaTHM4YecKoro  ammapaTa, IOMOTAIOIIEro  MOJIEJIHNPOBaTh,
AQHAJIM3UPOBATh U PEILIATh IPUKIIAHBIC 3a0a4H;
- paccMOTpeTh TEOPETHUYECKUE U NIPUKJIIaJHbIe 0COOEHHOCTH TUCLMILIMHBI KaK HayKH;
- TOBBICUTH OOIIMI YPOBEHb MATEMATUYECKOU KYJIbTYPBHI.

K ocHOBHBIM y4eOHBIM 33/1a4aM U3y4EHUs TUCHMIUIMHBI «MaTeMaTuKa» OTHOCSATCS:

- U3y4YECHHE OCHOBHBIX IIOHATHN pa3/Iel0B JUCIMIUIMHBI «MaremaTukay,
- IPUOOpETEHNE HABBIKOB BBIUMCIICHUS MPENIETIOB U UCCIIE0BaHUS (PYHKIIMU HAa HENPEPHIBHOCTD;
- IPUOOPETEHNE HABBIKOB BBIYMCIICHUS TIPOU3BOIHBIX (DYHKIIMH OJTHOW TIEPEMEHHO;
- IpUOOpETEHNE HABBIKOB UCCIIEA0BAHMS (DYHKIIUH OJHOM NEpeMEHHOM;
- IpHOOPETEHNE HABBIKOB MHTETPUPOBAHUS (PYHKIIUH OAHOM epeMeHHOM;
- U3y4€HHUE OCHOBHBIX MOHATUN JIMHEIHOHN anredpsl;
- U3y4YECHHE OCHOBHBIX IIOHATHN BEKTOPHON U aHAJIMTUYECKOW F€OMETPHH;
- IpUOOpETEHNE HABBIKOB PA0OThI ¢ KOMIIJICKCHBIMHU YUCIIAMH.
- IpUOOPETEHNE HABBIKOB BHIYMCIIEHUS YaCTHBIX IPOU3BOIHBIX;
- IPUOOpETEHNE HABBIKOB UCCIIEA0BAHUS (DYHKIIUM JBYX IIEPEMEHHBIX Ha SKCTPEMYM;
- IpUOOpETEHNE HABBIKOB MCCIIEI0BAaHUS YUCIIOBBIX U CTENIEHHBIX PSIIOB;
- IpUOOpETEeHNE HABBIKOB peleHHs U depeHIManbHbIX YpaBHEHUH;
- IpUOOpETEHNE HABBIKOB MHTETPUPOBAHUSI (PYHKINN HECKOJIBKUX NEPEMEHHBIX.



1.2. Komnerennuu odyuyaromerocs, popMupyemMblie B pe3yibTaTe 0CBOCHHUS IMCIHUIIHHbI

B pe3ynbrate 0CBOGHUS IUCIUILTHHBI Y 00yJaromuxcs GOpMUPYIOTCS CIEIYIOUTHE KOMIIETEHIIHH:

KOI[ KOMIICTCHI U

HanmeHoBaHne KOMIIETECHIINN

1

2

OK-7

CIIOCOOHOCTBIO K CaMOOpranu3anuuu 1 CaMOO6p330BaHI/IIO.

1.3 IlepeyeHb KoMIeTeHUMH ¢ yKa3aHueM 3TanoB HX (OPMHUPOBAHUS B Mpolecce
O0CBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbI 110 TEXHUYECKHM HANIPABJIEHUSIM NMOATOTOBKHU

Mampuya popmuposanus komnemenyuii 8 npoyecce oceoerus oucyuniurwvt OIOIT

Homep memut
M Hanpaenenusn Komnemenyuu 1 sman 2 aman 3 aman
n/n n0020MoeKu (1 cemecmp) (2 cemecmp) (3 cemecmp)
1 2 3 4 5 6 7 8 9 10
1 15.03.02 OK-7 + + + + + + + + + +
1.4. llepeyeHnb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO JUCIUIIUHE
CpencrtBa u
TexHomoruu GpopMupoBaHus peal
TEXHOJIOTUU OLICHKU
KOMIICTCHIIMU I10 YKa3aHHBIM
PeSy'JILTaTbI OCBOCHUA JUCHUIIIITMHBI 10 YKa3aHHBIM
pe3yibTaram
pe3yJibTatam
1 cemecTp
3naem: OK-7

- OCHOBHBIE TIOHSTHSI TEOPHH MIPEIIEIIOB,
g depeHInaTbHOTO UCYUCTICHUS
byHKIIUN OIHOI MIEPEMEHHO,
WHTETPAIIBHOTO  HMCYHUCIEHUS  (YHKIHH
OJIHOM TMepeMeHHOW, JTMHEHHON anredpsl,
BEKTOPHOWH anredpbl U aHATUTUYECKOU
T€OMETPHH.

KoHcnekT j1eKIMOHHEIX U
MPAKTUYECKUX 3aHATUH.
NunuBuyansHbIe 3a1aHUS

TectupoBanue 1no
TeMeE.
DKCIpecc - Ompoc 1o
TEME.
CobecenoBanue 1o
pesynbraTam PI'P

Ymeem: OK-7

- HaXOJIUTh Mpeebl PyHKINA;

- ¢ depeHpoBaTh 1 UHTETPUPOBATH
(GYHKIIMM OJJHOW NTEpEMEHHOM;

- IPOBOJUTH JICHUCTBUS C MAaTPULIAMU;

- HaXOJIUTh OIPEAETUTENN MaTPULL U
PELIUTh MaTPUYHbIE YPAaBHEHMUS,

- HaXOJIUTh PELICHUS CUCTEM JIMHEWHBIX
YpaBHEHUH;

- paboTaTh C BEKTOpPAMH; UCIIOJIb30BATh
CKaJISIPHOE, BEKTOPHOE U CMEILIEHHOE
MIPOM3BE/ICHNE TIPU PEILICHUH 3aay;
-paboTath C ypaBHEHUSAMHU MIPSIMOIl U
IJI0CKOCTH;

-CTPOUTDH KpPUBBIE BTOPOTO NOPSIKA.

KoHcrexT JeKIIMOHHBIX U
MPAKTUYECKUX 3aHIATUH.
NunuBuyanbHbIE 3a1aHUS.
Hcnonb3oBanue MHTEpHET-

pecypca.

Iloaroropka
JIOKJIaI0B U
pedepartos.
CocrapieHnne
COOPHMKOB 33/1a4 TIO
TeMam




2 cemecTp

3naem: OK-71

- OCHOBHBIC TOHATUS TEOPHH (YHKUIUN
KOMITJIEKCHOTO TIEPEMEHHOT0;

- METOAbl BBIYHCICHHUS OINPEACIEHHBIX
MHTETPaJIOB;

- OCHOBHBIE BHJIbl auddepeHInaNIbHBIX
ypaBHEHU " CITIOCOOBI ux
WHTETPUPOBAHUS,

- OCHOBHBIE TTIOHSTHUS U METOJIbI
MCCIICIOBAHMSI YMCIIOBBIX PSIJIOB.

KoHcIekT NeKIuOHHBIX U
MIPAaKTUYECKUX 3aHATUH.
WuauBuayallbHbIE 3a0aHNAS

TectupoBanue 1o
TeMe.
DKcIpecc - onpoc Mo
TeMe.
CobecenoBanue 1o
pesyiabratam PI'P

Ymeem: OK-7

- IPUMEHSATH OCHOBHBIC TIOHATHUS TEOPUU
(GYHKINH KOMILICKCHOTO TIEPEMEHHOT0;

- BBIYUCIIATH ONPEICIICHHBIC WHTCTPAIBI H

pewiartb [IPUKJIAJHBIC 3a1a4u c
HCIIOJIb30BaHUEM OIIPEICIIEHHBIX
HMHTErpaJioB;

- HaXOAWTH O0IIee M YaCTHOE PEIICHNE
OCHOBHBIX BU0B AU depeHnanibHbIX
YPaBHEHU;

- pewath 3agauy Kommu.

- UCCIIeZIOBATh YMCIIOBBIE PSIBI HA
CXOJIUMOCTb.

KoHcnekT neKIMoHHbIX U
MIPAaKTUYECKUX 3aHATUH.

WuauBuayanbHbIe 3a0aHUS.

Hcnons3oBanne HHTEPHET
pecypca.

IloaroroBka
IOKJIaJ0B U
pedeparos
CocraBnenue
COOPHHKOB 33134 TI0
TeEMaM

3 cemecTp

3naem: OK-7

- OCHOBHBIC IIOHATHA q)YHKIII/IOHaJ'IBHI)IX
psaoB U psiioB Dypbe;

- METOAbI HaXO0XICHUA YAaCTHBIX
MPOU3BOJIHBIX W HCIOJNb30BAaHHE WX B
HaAXO0XIACHUN BKCTpeMaHI)HI)IX 3Ha‘-IeHHI>i;

- OCHOBBl HWHTETPAJIBHOTO HCUYUCICHUS
q)YHKHI/II/I HCCKOJIBKUX HepeMeHHBIX.

KoHcrnexT JeKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH.
NunuBuyansHbIe 3a1aHUS

TectupoBanue 1no
TEME.
DKCIpecc - ompoc Mo
TeMeE.
CobecenoBanue 1o
pesynbratam PI'P

Ymeem: OK-7

-HaXOJIUTh 00JIaCTh CXOUMOCTHU
CTETEHHOTI'O PsAa;

packiageiBaTh B psia Tennopa n
MaknopeHa QpyHKIUIO;

HaXOJUTh YaCTHbIE IPOU3BOHBIE, CTPOUTD
JIMHUH YPOBHS;

- HaXOJIUTh SKCTpeMyM (PyHKLIHHU ABYX
[IEPEMEHHBIX;

-HaXOJIUTh HauOoJbllIee U HaUMEHbIIIee
3Ha4YeHUs1 QYHKIIMUHU JIBYX EPEMEHHbIX Ha
3aMKHYTOM OrpaHUYEHHOI 00sacTu;

- BBIYMCIIATD ABOWHBIE UHTErPalbl U
MPUMEHSTh UX K PELICHUIO MPUKIIATHBIX
3a/1a4.

Koncmext JIEKIIMOHHBIX U
MPaAKTUYICCKUX 3aHATHUH.

NunuBuyanbHbIE 3a1aHUS.

Hcnonp3oBaHne HHTEPHET
pecypca.

IloaroroBka
JIOKJIaI0B U
pedepaToB
Cocrapienne
COOPHHKOB 33/1a4 TIO
TeMam




2. Mecto aucuumiunsl B crpykrype OOII HanpaBiieHHs NOATOTOBKH
JlMcuuIuInHA OTHOCUTCS K 0a30BOM YacTH.

Ee ocBoenme ocymectBisiercs B 1, 2, 3 cemecTpax.

Ne HaumeHoBaHue QUCHUIUIMH, OIPEACIISIIOIINX Kon
n/n MEXKIMCHUTUTMHAPHBIE CBA3H
[Tocnenyromuye TUCIUITIIMHBI
1 | MaremaTtnueckuii aHaJIu3 OK-7
2 | Teopust BEpOSITHOCTEH M MaTeMaTHUYECKasl CTATHCTHUKA OK-7
3 | Meronbl onTUMHU3aIUN [IKB-1
4 | YuciieHHbIE METOJIBI [IKB-1
5 | Heknaccuyeckue JOTUKU ITKB-1

3.00beM AUCHMIUIMHBI B 3a4YeTHBIX €IMHHIAX € YKA3aHHEM KOJHYECTBA aKaJleMUYeCKUX
4acoB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroummxcs ¢ nmpemnoaasaresieM (10 BHIAaAM
YueOHBIX 3aHATHII) U HA CAMOCTOATEIbHYIO padoTy

Pacripenencnue GoHaa BpeMeHU O ceMecTpaM U BUAAM 3aHITHIA

Buibl 3ansTHI ouHas popMa oOydeHus 3a04Hast popma 00ydeHHUsI
Hroro yacos 504 504

3a4eTHBIX €IUHUI] 14 3.4. 14 3.4.

Jlextuu (4ac) 72 20
[IpakTnueckue (ceMUHApCKUE) 144 32

3aHsTHS (Jac)

Jlaboparopubie paboThI (Uac) - -

CamocrosiTenbpHas paboTa (Jac) 234 430
Kypcogoii mpoekT (paborta) (+,-) - -
KonrponbHas pabora (+,-) - +
DK3aMeH, ceMecTp /4ac. 1 cemectp /27 1 cemectp /9
3 cemectp / 27 3 cemectp /9
3aver (auddepeHunpoOBaHHBIN 2 cemecTp 2 cemectp / 4
3a4€T), CEMECT]
KonTponbHas pabota, cemectp - 1,2,3 cemecTpbl

4. ConepskaHue IMCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMAM C YKa3aHMEM OTBeJIeHHOI0 Ha HUX
KOJIMYeCTBA aKaJeMHUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

4.1. Conepxanue QMCUMILTHHBI

Ounas popma o0yueHust




No Tema ITUCIUIUINHBI Bunpl yueOHBIX 3aHATHH, BKITIOYAS CpencrtBa u
n/m CaMOCTOSITENILHYIO padOTy CTYJICHTOB U TEXHOJIOTHU OICHKH
TPYIOEMKOCTD (B aKaJICMHUYECKUX Yacax)
°N
Q g ) Q % Q g Q
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- L o »—1“ = -
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= 20 g S o S o
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1 cemectp
1. | BBeaeHue B aHAIH3!
[Tpenen Gpynkuuu.
Haxoxnenue npons3BogHON
(GyHKIIUY OJHOU
MIePEMEHHO. 8 14 - 21
Brrunciaenue
HeomnpeIeaEHHbIX
WHTETPaJIOB.

2. | JIuneiinas anredpa: KoHcnekT ayuTopHbIX
JleficTBHs HaJT MaTPHUIIAMU. 3aHATUH. BreImoaHenue
Breraucnenne PI'P. KoHCHIeKT TeMm,
onpeeIuTeNCH. 6 10 ) 97 OTBEIEHHBIX
Pemenne cucteM JIUISL CAMOCTOSITCILHOM
JUHEHHBIX YpaBHEHUN pabotel. KoHTpOabHbBIE
pa3IMYHBIMH CIIOCOOaMHU. paboTHI.

CocraBieHue

3. | BexropHas anreopa u CIPaBOYHHMKA.
aHAJINTHYECKAS
reoMeTpus:

CkansipHO€, BEKTOPHOE,
CMEIICHHOE IPOM3BENCHUA. | 24 ) 33
[IpsiMast Ha MIOCKOCTH.
IIpsiMast 1 MIIOCKOCTH B
MIPOCTPAHCTBE.
Kpussle BTOpOro nopsaka.
HTtoro 3a 1 cemecTp 24 48 - 81
[IpomexxyTouHast arTectalus o JUCUUTLIINHE DK3aMeH
2 cemecTp

4. | DeMeHTbI TeOpUH KoHcniekT aynuTopHbIX
(pyHKIHIT KOMILIEKCHOTO 3aHATUN. BrInmonHeHue
NEePEMEHHOrO0: PT'P. Koncnekr Tewm,
JlevicTBus HaT OTBEIECHHBIX
KOMIIJIEKCHBIMM YHCJIaMH. 2 6 - 6 IS CaMOCTOSITCIIbHOM
Pemenne kBaapaTHBIX paboTHI.

YpaBHEHUN HA MHO>KECTBE KouTponbHble paboTHI.
KOMIIIEKCHBIX YHCEI. CocraBnenue

CIIpaBOYHUKA.




5. | Onpenenénnbrii
HHTErpaJ:

®opmyna HeroTona-
JleitOHuma.

Brruncnenne
OTIpeIeIEHHBIX
HUHTETPaJIOB.

Brruncienue nomanei
MJIOCKUX QUTYp B 00BEMOB
TeJ.

10

18

6. | Anddepenunanbubie
YPABHEHHU:

3anaua Komm.
Huddepennmanbapie
yYpaBHEHHS [IEPBOTO
MOPSTIKA: C pa3/ie]ICHHBIMU
NEepPEMEHHBIMH,
OJIHOPOJIHbIE, TUHEIHBIE,
ypaBHeHus bepHymn.
Jlunelinbie

g epeHIaIbHbIe
YpaBHEHHUS BTOPOTO
HOpPSI/IKA C TIOCTOSTHHBIMHU
Koa(urmeHTamu.

12

22

36

7. | YncaoBbI€e PAIBI:
YHucnoBble psabI C
MOJIOKUTEIILHBIMU
YJICHAMH.
3HaKouYepeayIOIHUeCs
YUCJIOBBIC PSIBI.

10

12

Hroro 3a 2 cemecTp

24

48

72

HpOMe)KyTO‘-IHaSI arTeCTanus 110 JUCIHUITIIINHE

HuddepenurpoBaHHbIi
3ayer

3 cemecTp

8. | dyHKIHMOHAJIbHBIE PSIIbI:
CreneHHble psabl U
00JIaCTH UX CXOJIMMOCTH.
Psner Teitnopa u psabl
MaksnopeHna.

10

12

9. | AnddepenunanbHoe
HCYHC/IeHHEe PYHKIHNH
HECKOJIBKHUX
nepeMeHHbIX:
OcCHOBHBIE TIOHATHS.
JIuHun ypoBHS.

YacTHble TPOU3BOIHBIE.
IIpousBoaHas 1o
HaNIpPaBJICHUIO, TPAJANEHT.

10

18

34

KoHcnekT aymuTopHbIx
3aHaTHi. BermmogHeHne
PI'P. KoHcriekT TeMm,
OTBEJIEHHBIX

JUISI CAMOCTOSITENLHOM
paboTHI.

KoHnTponbHble paboTHI.
CocraBnenue
CIIPaBOYHHMKA.
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DKCTpeMyM (PYHKITUHU ABYX
MEePEMEHHBIX.

10.

HNuTerpanabHoe
HCYHUCIeHHe PYyHKIUA
MHOI'MX IepeMEeHHBIX:

Brruucnenune JIBOMHOT'O
UHTETpajla B JIEKAPTOBBIX
KOOpJMHATaX. 10 20 ) 35
H3meHeHne HopsiiKa
MHTETPUPOBAHUS.
[Ipunoxenue IBOMHOTO
UHTETpaJla K  3ajJadaMm
reoMEeTpUH U (PU3HKH.
HTroro 3a 3 cemectp 24 48 - 81
IIpoMexyTouHas aTTecTanys 0 JUCHUIIIMHE OK3aMeH
HToro | 72 | 144 I 234
3aounas popma o0yueHus
Ne Tema guCHUIIINHEI Bunpl yueOHBIX 3aHATUH, CpencTBa U TEXHOJIOTMU OLIEHKU
n/n BKJIIOYAsl CAMOCTOSITENIBHYIO
paboTy CTYJIEHTOB U
TPYAOEMKOCTh (B
aKaJeMUYECKHX Yacax)
O T Q T o
< |2 &w 25| 5E
= = o E S & .2
: 55328 8%
5 S = % O s =
= é“ 8 & S o < §
~ @)
1 cemecTp
1. | Beenenue B aHanm3 2 4 - 35
2. | Jluneitnas anreOpa 2 2 - 60 | Koncrekr AyJAUTOPHBIX 3aHSATHH.
BekropHas anrebpa u Bemmonnenne KP.  Koncmekr  Tewm,
3. | aHanmMTHYECKas 2 4 - 60 | oTBEOEHHBIX JUISI  CaMOCTOSATEIbHOU
TEOMETPHUSI paboTHI.
Hroro 3a 1 cemectp 6 10 - 155
ITpoMexyTouHas aTTecTalys 10 JUCUUIIINHE OK3aMeH
2 cemecTp
DNEeMEHTBI TEOPUH
4. | pyHKUIMIA KOMIIJIEKCHOTO 1 2 - 15
IIEPEMEHHOT0
5. | OnpeneneHHblii HHTErpal 1 2 - 30 | Koncrmekt ayJIUTOPHBIX 3aHATHH.
6 Huddepenunanbabie 1 4 i 50 Bemonnenne KP. Koncmekt —Tewm,
YpaBHEHHUS OTBEJIEHHBIX  JJII  CaMOCTOSITEJIbHOU
7. | YucnoBble psizibl 1 2 - 31 | paGoTHI.
HTroro 3a 2 cemecTp 4 10 - 126
[TpoMexyTouHast arrectanys Mo JACIUIUIMHE HuddepennmpoBannpiii 3a4eT
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3 cemecTp
8. | ®yHKIMOHAIBHBIE PSJIbI 2 4 30
Huddepennmanbaoe
9. | ucuucnenue GyHKIUH 4 4 - 59 | KoHCHeKT ayTMTOPHBIX 3aHSATHIA.
HECKOJIbKMX IEPEMEHHBIX Brmmonnenue KP. Koncnekr tewm,
WNHurerpansHoe OTBEJICHHBIX
10. | ucuucnenue GyHKIUN 4 4 - 60 | mus caMOCTOSITENTbHOM PaboTHI.
MHOTHUX IIEPEMEHHBIX
Hroro 3a 3 cemecTp 10 12 - 149
IIpoMexyTouHas aTTecTalys 0 AUCHUIIINHE DK3aMeH
HToro | 20 | 32 [ - | 430
4.2.ConepxxaHue NPaKTHYECKUX 3AHATHH
Ounas ¢popma o0y4eHus1
No HaumeHnoBaHue TeMbl IMPAKTUUYECKUX (CEMUHAPCKUX ) O6bem ®opMa IpoBENCHUS
3aHATHH 4acoB
1 cemectp
Tema 1
. CocraBieHue cripaBOYHOIO
1 3anstue 1. Beruncienue npeienoB GyHKIUH. 5 vaTe
. puasa.
Pemenue 3amau. K.P.Nel
3ansTue 2. OCHOBHbIE BU/Ibl HEOIIPEIEIICHHOCTEN Omnpoc.
(0 L00: 17 00) ¥ MIX PACKPBITHE. Pemmenue 3anau B rpymnmax.
2. 2 CocraBnieHue CripaBOYHOTO
Mmarepuaa.
Hcnonb3oBanue paboueit
3ansaTue 3. Boiuncienue nNpon3BOAHBIX 3JIEMEHTAPHBIX
3. - 2 teTpaau. Beimonnenne PI'P
Nel
Pemenne 3anau.
3ansTue 4. Beiuucienne Npou3BOJHBIX CIOKHBIX .
4. . 2 Hcnonb3oBanue paboueit
GbyHKITHIA.
TETPaJIu.
5 3ansaTue S. HemocpecTBeHHOE HHTETPUPOBAHUE B 5 Hcnonb3oBanue paboueit
HeolpeaeNEHHOM UHTEerpae TETpaJIu.
6 3ansaTHe 6. BeluncieHne HeoNpeneIeHHBIX MHTEIPAJIOB 5 Beimnonnenue PI'P Nel
METOJIOM 3aMEHbI IEPEMEHHBIX
7 3ansaTue 7. [luddepennmanbHoe u HHTErpaIbHOE 5 Pemenne 3amau. K.P. No2
" | ucuncnenure QyHKIMU OJTHOM epeMeHHON
Tema 2
5 3ansaTue 8. Marpunsl. JlelicTBus Haa MaTpULlaMU 5 CocraBiieHne cipaBO4HOIO
' Marepuana. Pemenue 3agad.
9. | 3ansaTue 9. Beiuncienue onpenenurenen 2 Pewrenue 3anau.
10. | 3ansTue 10. Haxoxnenue oOpaTHONW MaTPHITBI 2 Pemenne 3amau.
. . Hcnonb3oBanue paboueii
11, 3ansaTue 11. Pemenue cucrem JIMHEHHBIX ypaBHEHUI 5 Te e — PLP
Tpaj OJIHEHHE
Ne2
12 3austue 12. Pelienue cuctem JIMHEHHBIX YPaBHEHUN 5 Pemenne 3agaug. K.P. Ne3
MeroqoM ['aycca.

Tema 3
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13 | 3ansaTue 13. Bektops 2 Pemenue 3amau. CocrasiieHue
CIPAaBOYHOI'O MaTepuaa.
14. | 3ansaTue 14. CranspHoe MPOU3BEICHNE BEKTOPOB 2 Pemenue 3amau
15. | 3anaTne 15. BexTopHO€E Npon3BEAEHUE BEKTOPOB. Pewenue 3amau.
16. | 3ansaTue 16. BexTopHas anrebpa Pemenue 3amau. BeimonHnenue
PI'P Ne3
17. | 3ansTue 17. [Ipsimas TUHUS HA TIIOCKOCTH 2 CocraBieHue CipaBOYHOTO
Marepuaia. Pemenune 3anay.
18. | 3ansTue 18. Pemenue 3a1ay Ha NpSIMYIO JIMHUIO Ha 2 Pemenue 3amau.
IJIOCKOCTH.
19. | 3ansTue 19. Kpusbie BTOporo nopsaka. 2 Pemenune 3amau. Brinonnenue
PI'P No3
20. | 3anstue 20. AHamUTHYECKAsi TEOMETPUS HA TUIOCKOCTH 2 Pewenue 3amau.
21. | 3ausTue 21. [Ipsimas B mpocTpaHCTBE 2 Pemenue 3amay.
22. | 3ansitue 22. [110CKOCTh B IPOCTPAHCTBE 2 Pemenue 3anau.
Boinonnenue PI'P Ne3
23. | 3ansTue 23. [ToctpoeHne MOBEPXHOCTEH BTOPOTO 2 Pemenue 3anau. CocraBnenue
MopsIKa. CIPAaBOYHOI'O MaTepuaa.
Brimonnenue KP No4
24. | 3ausitue 24. FtoroBoe 3aHsiTHE 2 [ToxBenenue UTOroB cemecTpa
Htoro 3a 1 cemectp 48
2 cemecTp
Tema 4
3anstue 1. KoMiuiekcHble yncia U AEMCTBUS HAJl HUMU. 2 CocraBiieHue CIpaBOYHOIO
1. Marepuaa.
Pemenue 3amau
2. | 3ansaTue 2. OyHKIIMN KOMIUIEKCHOTO TEPEMEHHOTO. 2 Pemenne 3anau
3ansitue 3. Bbruetsl  (QyHKIHMH  KOMIUIEKCHOTO 2 Hcnonb3oBanue paboueit
3. | mepeMeHHOoro. tetpaau. Bemmonmaenne C.P.
Nel
Tema §
4. | 3ansaTue 4. Beruuciienue onpeaenéHHbIX HHTETPATIOB 110 2 CocraBieHre cupaBoOYHOIO
dopmyne Hetorona-Jleitbnuia Marepuaia. Pemenue 3anay.
5. | 3ansaTHe 5. BpluucieHHe ONpeeNCHHBIX HMHTErPajoB 2 Pemenue 3anau.
METOJIOM 3aMeHbl INepeMeHHbIX. MHTerpupoBaHue mno
JacTIM
6. | 3ansaTHe 6. Brruncienne HecOOCTBEHHBIX HHTETPAIIOB 2 CocraBieHre cpaBOYHOIO
1-ro u 2-ro pona. Mmarepuaia. Pemenue 3anad.
7. | 3ansaTHE 7. I'eomeTrpuueckoe IIPUIIOKEHNE 2 Pemenune 3amau. Brinonnenune
ONPEAECICHHOTO UHTETpara. PT'PNol
8. | 3anmatue 8. OmpeneneHHbi HMHTErpall W €ro 2 Pemenue 3anau.
MIPUIIOKEHUSD). Boinonnenue K.P.Nel
Tema 6
9. | 3ansTue 9. Pemenne nuddepeHnnanbHbIX ypaBHEHHN C 2 CocraBiieHne CrpaBOYHOTO
pa3JeJIEHHBIMH U Pa3AeIIOIMMUCS IEPEMEHHBIMU MaTepuana. Pemenue 3anau.
10. | 3ausTue 10. Pemenue OJIHOPOJIHBIX 2 Ompoc.

muddepeHIMaTbHBIX YpaBHEHUI IEPBOTO MOpsIIKa.

Pewrenne 3anau B rpymnmax.
CocraBieHre CipaBOYHOIO
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MarepHana.

11. | 3ansaTue 11. Pemenue muHeiHbIX AuddepeHnnanbHbIx 2 Hcnonp3oBanue paboueit
yYpaBHEHMH IEPBOT0 MOPSIKA. TeTpaau. Pemenue 3agau

12. | 3ansTue 12. Ypasuenus bepnymm 2 Hcnonp3oBanue paboueit

terpaau. Beimonuenue PI'P
Ne2
13. | BansaTue 13. [Iluddepennuansubie ypaBHEHUS BTOPOTO 2 Pemenue 3anau.
HOps/IKa, JONYCKAIOUIHE MOHKEHHUE TIOPSIIKA.

14. | 3anstne 14. Pemenue JHUHEHHBIX OJHOPOJHBIX 2 CocraBieHue CipaBOYHOTO
muddepeHaIbHbBIX  ypaBHEHHH 2 mopsaka  C Mmatepuana. Pemenue 3anay.
MTOCTOSTHHBIMH KO3 (UIIUCHTAMH.

15. | 3anaTne 15. PemeHue MHEHHBIX HEOIHOPOJIHBIX 2 Pewenune 3anau.
JupdepeHManbHbIX  ypaBHEHMM 2 mopsaka  C
NOCTOSIHHBIMU K03 punimeHramu.

16. | 3ansiTme 16. Pemenwe JSUHEHHBIX HEOTHOPOIHBIX 2 Pemenue 3anau.
mupdepeHMaIbHbIX  ypaBHEHMM 2 mopsaka  C
NOCTOSTHHBIMU K03 punimentamu (mpogomKeHne).

17. | 3ausTue 17. Pemenue nuddepeHnmanbubIX ypaBHEHUN 2 Boinonnenue KP Ne2

18. | 3ansTue 18. Pemenne HOPMaTBHBIX CUCTEM 2 CocraBieHue cipaBOYHOIO
T depeHIMaIbHbIX YpaBHEHUN Mmarepuaia. Pemenue 3anad.

19. | 3ansaTne 19. Pemenune  OAHOPONHBIX  CUCTEM 2 CocraBieHue crpaBoOYHOI0
TudepeHMaIbHbIX  YPAaBHEHUH € MOCTOSHHBIMU Mmarepuaia. Pemenue 3anad.
K03 puIreHTaMH.

Tema 7
20. | 3anstue 20. YucioBsie psbl. 2 CocraBieHue crpaBoOYHOI0
Mmarepuaia. Pemenue 3anad.
21. | 3ansarue 21. Jlocraro4HbIe MPU3HAKH CXOIUMOCTH 2 Ormpoc.
3HAKOIOJI0XKUTEIbHBIX PAOB. Pemienue 3a1ay B rpymnmnax.
CocraBieHre cupaBOYHOIO
MarepHaa.
22. | 3ansitue 22. 3HaKONEPEMEHHBIE PSIJIbI. 2 Pemenue 3anau. CocraBnenue
CIPaBOYHOTO MaTepHaa.

23. | 3ansrue 22. McciieoBaHue Ha CXOJIUMOCTh 2 Pemenue 3anau. Beinonnenue
3HAKOIOJIOKUATEIBHBIX PSAJIOB KP No3

24. | 3austue 24. toroBoe 3aHsiTHE 2 [TogBenenue uToroB cemecrpa
Hroro 3a 2 cemecTp 48

3 cemecTp
Tema 8
1. | 3ansrtue 1. CreneHHbIe psabl. 2 Pemenue 3anau. CocraBnenue
CIPAaBOYHOI'O MaTepHaa.

2. | 3ansaTue 2. MccnenoBanue Ha CXOJUMOCTb CTEIEHHBIX 2 Pemienue 3amay.
psIoB
3anstue 3. Psanpr Teitnmopa n MaxkiopeHa. 2 Pemrenne 3amau. CocraBnenune

3. CIPAaBOYHOI'O MaTepHaa.
3ansitne 4. IlpuOmxkeHHOE BBIYUCICHHE 3HAYCHHH 2 CocraBieHue cripaBOYHOTO

4. | dyHKIMH M Ompenen€HHbIX MHTErpajoB € MOMOIIbIO Marepuana. Pemenue 3anad.
psI0B

5. | 3ansaTue 5. Paznoxenue B psg Oypbe NepuoAMYECKUX 2 Pemrenne 3amau. BemmosiHeHne
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| bynxumii. | K.P. Nel
Tema 9
6 3ausitue 6. YacTtHble NpoM3BOAHBIE  (DYHKIHI 2 CocraBieHue CipaBOYHOTO
" | HECKOJIBKMX IEPEMEHHBIX PA3JIMYHBIX TOPSIIKOB. Marepuaia. Pemenue 3anay
7 3austue 7. Ilomuenii muddepennman GyHKOUE IBYX 2 Pemenue 3amau
IIEPEMEHHBIX.
3ansTne 8. YacTHble TPOMU3BOJHBIE  CIIOKHBIX 2 Hcnonp3oBanue paboueit
8. | byHxmmii. terpaau. Beimonuenne C.P.
Nel
9. | 3ansaTue 9. [Ipon3BoHAas 110 HAIIPABICHUIO U TPAJIUEHT. 2 CocraBieHne cripaBoOYHOIO
maTepuana. Pemenue 3anay.
10. | 3ansTue 10. DxcTpeMyMbl (YHKIHHI IBYX TEPEMEHHBIX. 2 CocrapieHue crpaBOYHOTO
Marepuaia. Pemenne 3anay.
11. | 3ansarue 11. HauOosplliee W HauMeHbIEE 3HAYECHUE 2 Pemenue 3amay. Beimmonaenue
(GyHKINH IBYX EpEMEHHBIX. PI'P Nel
3anstne 12, VYciaoBHbld  3KcTpemMyM.  Mertog 2 CocraBiieHue ClpaBOYHOIO
12. | maoxureneit Jlarpamxa. Marepuaia. Pemenne 3anau.
13. 2 CocraByieHHEe CIIPAaBOYHOTO
3ansaTne 13. MeTo1 HAMMEHBIIIMX KBAJIPATOB
marepuana. Beimonuenue PI'P
Nel.
14. | 3auaTne 14. JluddepeHumanbHoe  UCUUCICHHE 2 Pemenne 3amad. BeimonHeHue
(GYHKIMI HECKOJIBKUX EPEMEHHBIX KPNe 2
Tema 10
15. | 3anaTne 15. BbluncieHue ABOWHOrO UHTErpaja B 2 Hcnonws3zoBanue paboueii
JIEKapTOBBIX KOOPIUHATAX teTpanu. Pemenue 3agau
16. | 3aussTe 16. BpluucieHue ABOMHOrO UWHTErpajiia B 2 Hcnonws3oBanue paboueit
JIEKapTOBbIX  KOOpAMHATax. VI3MeHeHue  mnopsaka TeTpaau. Pemenue 3agau
WUHTETPUPOBAHUS
17. | 3ansaTne 17. BpluucieHue JIBOMHOrO HHTErpana B 2 CocraBieHre cupaBOYHOIO
HOJISIPHBIX KOOPJMHATAX marepuaia. Pemenue 3aiad.
18. | 3ansaTue 18. IlpumeHeHne ABOWHOTO HMHTETpajia TpHU 2 Pewrenne 3amau. BemmonHeHue
pelIeHUH T€OMETPUIECKUX 3a/1a4 PT'P Ne2
19. | 3ansaTue 19. IlpumMeHeHne ABOWHOTO HMHTETpajia TpHU 2 Pemenue 3anau
peleHnH (PU3NYECKHX 3a/1a4
20. | 3ansitne 20. Beruucienne KpUBOJIMHEHHBIX HHTETPAJIOB 2 Pemenue 3anau.
21. | 3ansitme 21. VHTerpas 1o 3aMKHYTOMY KOHTYpY. 2 CocraBneHne cripaBoO4HOI0
®Popmyna ['puna. Marepuaia. Pemenne 3amaqy
22. | 3ansitne 22. Bpluucienue TPOWHOrO WHTErpaia B 2 Pemenue 3anau. Beinonnenne
JIEKAPTOBBIX KOOPJANHATAX. PT'P No2
23. | 3ansitne 23. BpruncieHWe TPOWHBIX HWHTETPAIOB B 2 Pemenue 3anau. K.P.Ne3
IIMHAPUYECKUX U CPeprUIecKUX KOOpAMHATAX
24. | 3ausarTue 24. Utorosoe 3aHsarue 2 ITonBenenne nToroB cemecrpa
Hroro 3a 3 cemectp 48
Hroro 144
3aounas popma oOyueHnust
HaumeHoBaHMe TeMbl MPAKTUYECKHUX (CEMHUHAPCKUX ) O6bem Popma NPOBCACHH
Ne . (pewienue pasHoypogHesbIX U
3aHATHH 4acoB

npoONIEMHBIX 3a0ay, CeMUHAD-
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OUCKYCCUSL,KPY2Tblll CIOJL,
3auuma meopyeckux
NPOEKmos, mecmuposanue u

op.)
1 cemecTp
Tema 1
3ausitue 1. Beruuciaenue npenenoB (QyHKIIUU OTHOM 2 CocraBieHue CipaBOYHOTO
IIEPEMEHHOM. Huddepenunansuoe UCUHCIIEHUE MaTepuania.
GYHKIMK OJTHOM TEpEeMEHHOU Brinonnenue KP
2 CocraByieHHEe CIIPaBOYHOTO
3ansTne 2. HeonpeneneHHbINH HHTErpal Marepuaa.
Brimosinenue KP
Tema 2
. 2 CocraBnieHue CripaBOYHOTO
3ansaTue 3. Jluneitnas anredpa
MaTepuana.
Brinmosinenue KP
Tema 3
CocraBieHre CpaBOYHOTO
3ansitue 4. BekropHas anrebpa 2 MaTepuaa.
Brinonnenue KP
CocraBieHnue crpaBOYHOI0
3ansaTue 5. AHanUTHYECKas T€OMETPUS 2 MaTepuana.
Brimosinenue KP
Hroro 3a 1 cemecTp 10
2 ceMmecTp
Tema 4
2 CocrapiieHue CripaBO4HOrO
3ansaTue 1. DneMeHTH Teopur HYHKIIUU KOMILIEKCHOTO
MIEPEMEHHOTO varepuaa.
Brinonnenue KP
Tema §
2 CocrapiieHue CripaBOYHOro
3ansaTue 2. OnpeeneHHblil HHTErpal MaTepHuaa.
Brinonnenue KP
Tema 6
2 CocraByieHHe CIIPAaBOYHOTO
3ansTue 3. [luddepennmansubie ypaBHEHUS MaTepuana.
Brinmosnnenue KP
2 CocrapiieHue CripaBOYHOro
3ansaTue 4. luddepennmanbubie ypaBHEHUS MaTepHuaa.
Brinonnenue KP
Tema 7
2 CocraBiieHue CripaBOYHOIO
3anstue 4. Yucnossle psaabl Marepuania.
Brinonnenue KP
Hroro 3a 2 cemecTp 10
3 cemecTp
Tema 8
2 CocraByieHHEe CIIPAaBOYHOTO

3ansaTue 1. OyHKIMOHATIBHBIE PSI/IbI

MaTcpHrajia.
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Brimoaaenne KP

2 CocraBieHne cripaBoO4HOI0
2. | 3ansitue 2. OyHKIIMOHAIBHBIC PSBI Marepuaa.
Brimosinenue KP

Tema 9

3ansrue 3. luddepennmanbHoe uCUUCIeHNE QyHKIHA 2 Cocraguenne cnpasouroro
3. : p i MaTepuana.
HECKOJIbKUX MEePEMEHHBIX
Bemmonnenue KP

3ausrue 4. JlupdepennumanpbHoe ucuncieHue GyHKIMU 2 CocraBieHue CripaBOYHOTO
4. | HECKOJIbKUX NIEPEMEHHBIX MaTrepuaa.
Brinonnenue KP

Tema 10

2 CocraByieHre CIIPaBOYHOTO
3anusitue 5. UuaTerpanpbHoe wucumcieHue (QyHKIIUU
5. MaTepuana.
HECKOJIbKUX MMEPEMEHHBIX
Brimosinenue KP

3ansaTue 6. lHTerpanbHoe ucurcieHne QyHKINH 2 CocraBieHue CpaBOYHOTO
6. | HECKOJBKHX MIEPEMEHHBIX MaTepuana.
Brimonnenue KP
Htoro 3a 3 cemecTp 12
Hroro 32

4.3.Conep:xanue 1a00paTOpHbIX padoT

JlaboparopHblie pabOThl yUeOHBIM IUTAHOM HE MPEAYCMOTPEHBI.

5. YueGHo-MeTOoAMYECKOE 0GecTieyeHHe CAMOCTONATEIbHON PadoThl

00y4YaKOIIMUXCS M0 TUCHHILINHE

CamocTrosaTenbHas paboTa CTyJIeHTa SBISETCS BaXXHBIM (DaKTOPOM YCHEIIHOTO H3y4YeHHS
Kypca MaTeMaTH4eCKOoro aHanu3a. /Jlomamnue, HHAUBUoyalbHbIE 3aJaHus, IOATOTOBKA K ayAUTOPHBIM
3aHATUSM, KOHTPOJIBLHBIM MEPONPUITUSIM COOTBETCTBYET BBIJCIIEHHBIM JOJSM BPEMEHH ISl CPETHETO
CTYIEHTA.

OddexTuBHas cucTeMa KOHTPOJIsSI 00ECIeUMBAET MJIAHOMEPHYIO CaMOCTOSITENIbHYIO padoTy.
Crola OTHOCATCSL KOHTPOJIbHBIE W MPOBEPOUYHBbIE DPAOOTHI, 3alIUTa WHAWBUIYAIbHBIX THIIOBBIX
pacueToB U pedepaToB, paboTa ¢ MPOWIEHHBIM MaTEPHAJIOM JJISl TOATOTOBKH K TECTUPOBAHUIO, OIIPOC
10 TEOPUH Ha MPAKTUYECKUX 3aHATUAX, FK3aMeH. TeKyIuil 1 pyOeKHbIH KOHTPOJIb MOKHO NMPOBOANUTH
B (hopMe TECTHUPOBAHUS WK B TPAJULMOHHON QopMme (mucbMeHHas paboTta 1o ouieram).

CamocrosTenbHas paboTa CTyJeHTa BKIIOYAeT B c€0s CaMOCTOSATENIbHOE U3yUeHHE Pa3JIesioB
JUCHUIUIMHBL, TOATOTOBKY K MPAKTUYECKUM 3aHATHUSAM, JJISl YEro CTYAEHTHI JOJIKHBI CAMOCTOSTEIbHO
U3Y4YUTH KOHCIIEKTHI JIEKIUI, COOTBETCTBYIOLIUE PA3/EIbl PEKOMEHAYEMON JINTEPATYPHI, BBIIIOJIHUTH
HeoOxoauMele 3a1anust. CaMmocTosTenbHas paboTa MpU3BaHa 00ECIEUUTh 3aKPEIJICHHE MOJIy4YeHHBIX
CTYJEHTaMH 3HAHUM BO BPEMs ayIUTOPHBIX 3aHATUI ITyT€M OBTOPEHMSI IPOUJIEHHOTO MaTepHraIa.

TexHoJi0orHYeCcKasi KAPTA CAMOCTOSATEIbHOM padoThI CTY/eHTa

Ounas gopma 00yueHus
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K Htorossrii CpenctBa u Oobbem
o MPOJIYKT TEXHOJIOTUH OLIEHKHA | 4YacoB
peanu3yeMoit Bup nesiTensHOCTH CTYIEHTOB .
KOMITETEHIIIH CaMOCTOSITEIILHOM
paboThl
1 2 3 4 5
1 cemecTp
OK-7 CamocrosiTenbHOE U3yUYEeHHE Koncmexkr. OcHoBHas 1 31
TeM: Pemenue 3amau JOTIOTHUTEIIbHAS
1. Teopus MHOXeECTB. JIOMAIITHETr o JUTeparypa.
2. KsauTopsl. 3aaHusl. HuTepHeT-pecypcehl.
3. Tabnuia mpou3BOIHBIX OT CocraBnenue
CIIOKHON (YHKIUH. CIIPaBOYHOTO
4. Tabnuua uWHTErpajJioB OT | MaTepuaia
CIIOKHOU (YHKITHH.
5. Haxoxnenue panra
MaTpPHUIIBI.
6. Pemrenue cucreM JIMHEHHBIX
ypaBHEHUH METOJIOB
l"aycca.
7. JluHeilHO 3aBUCHUMBIE U
HE3aBUCHMEIC CUCTEMBI
Tr€OMETPUUYECKUX BEKTOPOB.
8. Meron CCYCHUU TUTST
MIOCTPOEHHUSI IOBEPXHOCTEN
OK-7 Brmonnenue PI'PNel 2.3 NumuBunyansHoe | MuauBuayanbHbIE 30
3aJlaHue. 3a/laHus
Pemrenue 3amau ¢ | coctaBieHHBIC
KOMEHTapHUsMU U | MIPEroiaBaTeseM.
OTIOPHBIMHA
JITOPUTMAMH.

OK-7 Jloknazel 1 pedepatsl Joxnansl. OcHoBHas 1 10
«MaremaTtuka B Crarbn. JIOTIOJTHUTEITbHAS
po¢heCCHOHATBHBIX JuTeparypa
TEXHUYECKHX 3a/la4yax» HHTepHeT pecypchl

OK-7 IToaroroBka K JIEKIIMOHHBIM U Omnpoc crynenroB | Koncnekrst 10
MPAKTHYECKUM 3aHATHUSIM. KOHTPOJIHLHOM ayJAUTOPHBIX

paboThL. 3aHATHUI.
Hroro 3a 1 cemectp 81
2 cemecTp
OK-7 CamocrosTenpHOE U3yUYeHHE KoHncmexr. OcHoBHas 1 32
TeM: Pemenue 3anau JIOTIOJTHUTEIIbHAS
1. HecoOcTBeHHBIE JIOMAIITHETO nuTeparypa.
WHTETPAHI. 3aJIaHuUA. WuTepHeT-pecypchl.
2. duznyeckoe CocraBnenue
NPUIIOKEHUE  OMPEAETICHHOrO | CIIPABOYHOTO
WHTerpaia (BBIYMCICHHE CHIIBI | MaTephala
JaBJICHUS KHUJIKOCTU Ha
TUTACTUHY, MOMEHTOB WHEPIINH,
KOOpJAMHAT LIEHTpa Mmacc
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TIJIOCKOH (UTYPHI).

3. Uzyuuth pelieHue
mudepeHIaIbHOTO
ypaBHEHUsS B  MOJIHBIX
muddepennmranax.

4. BeiBecTH bopmyy
HUHTETPUPYIOIECTO
MHOKHTEJS

5. M3yuuTh HEKOTOpBIE 3a1a4l

¢u3uku,  pemaemble  C
MTOMOMUIBIO
Qg QepeHIraIbHBIX
ypaBHEHUU

6. Jloka3athb CBOICTBa
abCoI0THO CXOJSIINXCS
pSAIOB

OK-7 Bemonnenue PI'P Nel,2 WuauBuayansHoe | MuauBuayanbHbIe 20

3aJlaHue. 3aJlaHus
Pemenue 3aa4d ¢ | cocTaBieHHbIE
KOMEHTApUsSMH U | TIPEIoaBaTelieM.
OTIOPHBIMU

QITOPUTMAMH.

OK-7 Jloknansl u pedepaTsl Joxnanpl. OcHoBHas 1 10
«MaremaTuka B Cratbu. JIOTIOTHATETbHAS
npodeccnoHanbHbIX IuTepaTypa
TEXHUYCCKHUX 3a7adax» WuTepHeT pecypcsl

OK-7 IloaroroBka k J1€KIIMOHHBIM U Omnpoc cryaentoB | KoHcnekTsl 10
MIPAKTUICCKUM 3aHSITHSIM. KOHTPOJIBHON ayTUTOPHBIX

paboTHI. 3aHATHH.
Hroro 3a 2 cemectp 72
3 cemecTp
OK-7 CamocrosiTenbHOE U3yUYEHHE KoHncnexkr. OcHoBHas 1 41
TEM: Pemenne 3amau JIOTIOJTHUTEITLHAS
1. Brruncnenue JTIOMAIITHETO TuTeparypa.
K03 (HULIHEHTOB psna | 3aaHus. HNHTepHEeT-pecypCsl.
®ypse B  koMiuiekcHOU | CocTaBieHue
dbopwme. CIIPAaBOYHOTO
2. Teomerpuueckoe MaTepuaia
n300pakeHue oa3
GyHKIMH JBYX U Tpex
MEPEMCHHBIX.
3. DKcTpeMyM (QYHKIUH JBYX
U TpeX MEepEeMEHHBIX.
4. Teomerpuueckoe
MIPUJIOKEHUE TPOMHOTO
WHTErpana.
5. @dusnueckoe MPUIOKECHHE
TPOWHOTO MHTETpaa.

OK-7 Bremomnuaenue PI'P Nel,2 NunuBunyansHOE NuauBunyanbHbIe 20

3aJlaHue. 3a/laHus
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Pemenue 3ana4y ¢ | cocTaBiIeHHbIE
KOMEHTApUsSMH U | TIPeroaBaTeieM.
OTIOPHBIMU

AITOPUTMAMH.

OK-7 Jloxmnanbl u pedeparb Jloxmanapl. OcHoBHas 1 10
«MaremaTHka B Cratbu. JIOTIOTHUTEThbHAS
npodeccnoHambHbIX JuTepaTtypa
TEXHUUYECKUX 3a/adax» WuTepHeT pecypcesl

OK-7 IloaroroBka K J€KIIMOHHBIM U Onpoc ctynentoB | KoHcriekTsl 10
MIPAKTUYECCKUM 3aHSITHSIM. KOHTPOJIBHON ayJTUTOPHBIX

paboTHI. 3aHATHH.
Hroro 3a 3 cemecTp 81
Hroro 234
3aounas popma o0yueHus
Kon Hrorossiii MPOZIYKT CpenctBa U TEXHOJIOTUH O6bem
. Bun nesrensHOCTH CaMOCTOSITENIbHOM OILICHKH 4acoB
peamzyeMoit
CTYJICHTOB paboThI
KOMIIETEHIINH
1 2 3 4 5
1 cemectp

OK-7 CamocrosiTebHOE KoHcmekr. OcHoBHas u 125
nuzyuenue tem 1,2,3 Pewmenue 3amau JIOIIOJIHATEIIbHAS
OPHUEHTHUIIPOBAHHBIX JUTEepaTypa.
10 IPUMEPHBIM NuTepuer-pecypcehl.
BOIIPOCaM
HK3aMEHY
(1 cemectp) u
0030PHBIM JICKIIHSIM.

OK-7 KontponbHas pabora | MHnuBuayansHOe NuauBuayanbHbIe 20

3aJlaHue 3aJlaHusl COCTABJICHHBIC
penojaBaTenem.

OK-7 IToaroroBka k Onpoc cTyAeHTOB KoHcnekTsl ayauTOpHBIX 10
TEKIUOHHBIM U KOHTPOJIBHOM paboThI. | 3aHSATHIL.
MIPAKTUICCKHM
3aHSTHSIM.

Hroro 3a 1 cemectp 155
2 cemecTp
OK-7 CamocrosiTenpHOe KoHcnexkr. OcHoBHas u 96

HA3YYECHHE TEM,
paznenos 4,5,6,7
OPHUCHTHUIIPOBAHHBIX
10 TPUMEPHBIM
BOIIPOCAM K 3a4eTy
(2 cemectp)

1 0030pHBIM
JICKIIUSIM.

Pentenue 3anau

JIOTIOJTHUTETbHAS
JuTeparypa.
HNuTepHeT-pecypcesbl.
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OK-7 Kontponbras pabora | UnauBumyansHOe NunuBuayanpHbIC 20
3aJlaHue. 3a/laHusl COCTABJICHHBIE
npernoaaBareaemM
OK-7 [Togroroska k Onpoc CTyAEeHTOB. KoHcnekTsl ayAuTOpHBIX 10
JIEKIMOHHBIM U 3aHSITHA.
MIPAKTUICCKHM
3aHSTHSIM.
Hroro 3a 2 cemecTp 126
3 cemecTp
OK-7 CamocrosiTebHOe KoHcrekr. OcHoBHas 1 119
U3Y4YECHHE TEM, Pemenue 3anau JOTIOTHUTEIIbHAS
paznenos 8,9,10 auTeparypa.
OpPUEHTUIPOBAHHBIX HuTepHeT-pecypcehl.
10 PUMEPHBIM
BOIIpOCaM
IK3aMEHY
(3 cemectp)
0030PHBIM JICKIIHSIM.
OK-7 KonTponbnas pabora | MuauBuyansHOe NuauBuayanbHbIe 20
3a/laHne 3aJlaHUsl COCTABJICHHBIC
MpenojaBaTeneM
OK-7 IToaroroska k Onpoc CTyAEeHTOB. KoHcnekTs ayauTOpHBIX 10
JEKUNOHHBIM U 3aHATUH.
MIPAKTUICCKHM
3aHSATHUSIM
Hroro 3a 3 cemecTp 149
HTtoro 430

[Tpu caMoCTOSATENHPHOM U3YUYE€HUHU TEM HCIIONb3yeTcs aureparypa 1-17.

Kpowme Toro, cTy1eHTbl MOTYT MCIIOJIb30BaTh HHTEPHET — PECYPCHI.
Copaeprxanue 3a1aHuH 1JIs1 CAMOCTOSITEILHOM PadoThI.
Tembl PI'P puist crynenToB o4Ho# (popmbl 00yueHnst
1 cemecTp
PI'P Nel «BBenenue B aHanus»

PTP Ne2 «Jluneitnas anreOpa»
PI'P Ne3 «BektopHas anredpa U aHaIUTHYECKas TEOMETPHI»

2 cemecTp

PT'P Nel «OnpeneneHHbIN HHTErPAI»
PI'P Ne2 «/luddepennmanbabie ypaBHEHHU

3 cemecTp
PI'P Nel «/IuddepennnanbHoe ncurcaeHue GyHKIMM HECKOIbKUX MEPEMEHHBIX)
PI'P Ne2 «MuTerpanbHOe HcuucaeHne QyHKIMNA HECKOIbKIX EPEMEHHBIX )
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PI'P sBnAroTCS MHAMBUIYaIbHBIMU 3aJJaHUSIMU

IIpumepHbie BapuaHThl 3axaHuil PI'P

1 cemecTp

PI'P Ne 1 «BBeaenue B aHAJIHU3)»

Br160op mapameTpoB: mpernogaBaTeib 3aaeT napameTp M u3 3HadeHui 1,2,3.

[Tapametp k - HOMEp B CIIHCKE TPYIIIIBI
1. JlokazaTh ucronb3ys onpenenenus. Haiitu npenen pyHkun (OCIe10BaTEIBHOCTH).

mn+k m

im =—,
n>o kn+1 K

lim x? + kx = m? + km.
mx? + kx + 3
2, |im 2 TXES
H°°kx -x+10
x? —k?

3.1im
xom x2 —m?

x> —(m+k)x+mk

x—k X3 — k3

2(3x3 +4X2 — x—z)
151+ X

[Mapametp K 3amaeTcs mperogaBateneM u3 3HaueHwui 4,9, 16,25.

5. Beruucnure npousBoaHyO Y =

HapaMeTp M — HOMEP B CIIHUCKE.

dx xdx

1. jkx+m. 7"[——kx2+m
dx

2 I (kx+m)" > I\/kx2+m

3. _[(kx+ m)’dx

dx
> J‘\/kx2 -m

4. |si k )d 10.
_[sm(mx+ )dx J. R
xax
5. -[kxz - 11, jcos(mx— K )dx



22

PI'P Ne 2 «JIuneiinasi aareopa»
3aganue 1. Borumcnurs ompenenuteiab A: a) pasiokKdHB €ro 1Mo IEMEHTaM | — Oif CTpoku; 0)

Pa3IOKKB €ro M0 HIEMEHTaM j— I'o CTOJI011a; B)IOIYYUB MPEIBAPUTEIBHO HYJIH B | — OH CTPOKE.

11 -2 0

3 6 -2 5 .
=4, =1

1 0 6 4

2 3 5 -1

3aganue 2. /{anb! n8e matpuusl 4 u B. Haiitu:

a) 2-A"+4.-B+3-E; 6)A-B-B-A; 5 A*

2 -1 -3 2 -1 -2
A= 8 -7 -6|, B=|3 -5 4
3 4 2 1 2 1

3aganue 3. Pemiuth cucreMy JIMHEHHBIX YpaBHEHUM:
a) no ¢popmynam Kpamepa; 6) MaTpUuHBIM METOJIOM
2X + X, +3X, =7
2X +3X, + X3 =1
3X, +2X,+ X, =6
3aganue 4. Pemuts cucreMy JIMHENHBIX YpaBHEHUM MeToioM ['aycca
X, +2X, +3X%; +4x, =11
2% +3X, +4X; + X, =12
3% +4X, + X3 +2X, =13
4X + X, + 2%, +3X, =14

PI'P Ne 3 «BexkTopHas a;ired0pa M aHAJINTHYECKAs FeOMeTPHs»
1. Mauwt Touku A(1;2;5), B(0;3;2), C(-2;2;-1), D(1;-5;0).Tpebyeres:
a) HAlTU MOYJIb U HANpaBJIAIONIME KOCHHYChI BEKTOpa AB;
0) yroia Mexmny AB u CD;

B) HalTH NMPOEKLUIO BEKTOpa AB Ha BEKTOP CD.

2. Bepmuusl mupamuabl HaxomsTcs B Toukax  A(7; -1; 3),B(6; 5; -2),C(3; 5; 0),D(-1; 4; 1).
TpeOyercst BBIYUCITUTD:

a) miomaab rpanun ACD
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0) o6vem mupamuast Vg g -

3. Jlausl Bepmunbl Tpeyronsauka ABC : A(—2,4), B(3,1), C(lO,?). Haiitu:

a) ypaBHenue ctoponsl AB ; 6) ypasuenue Boicotsl CH ; B) ypaBnenue mequansr AM ;
I) ypaBHEHHUE MPAMOii, npoxosieii yepes epmuny C napamtensno cropone AB ;

1) paccrosaue or Toukn C 1o nmpamoii AB.

4. Jlanbl TOYKH A(B,l, 4),A2 (—1, 6,1),A3 (—1,1, 6),A4 (O, 4, —1) :

a) ypasrenue miockoctu A A, A, . TIocTpoHTb 3Ty IITOCKOCTb.

6) mwiockocTH, mpoxosieii yepe3 Touky A, mepnenmukymsipao A A,

5. HOCTpOI/ITL KPpHUBBIC BTOPOTO IMOPAJAKA 110 3aJdHHBIM YPABHCHUSM.

a) (x+3)"+(y—-2)" =9 6) (X;91)2 +(VI62)2 -1

B) ) (<=2 r) y* =—6x
25 9

2 cemecTp

PI'P Nel «OnpenesieHHbIN HHTErpas»

[TapameTp M 3amaeTcs npenojaasareieM U3 3HaueHuH 1,2,3.

[Tapametp k - HOMep B cIUCKe.

1. Beruucnuth OMMPECACIICHHBIC UHTCTPAJIBI.

}[L kfsinm“x-cosxdx' jﬂ X
o Nk +mx’ 0 ’ 04+(k+1)2x ’
m+1 2 x+m . m+1 dX

:[X(k+1) e '([mx+k '([1+«/kx+1'

2. laHo:
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(k+1)x d
)= | )
x4
Haiitu dq)(x).

dx

3.Haiitu mmomanb Gurypsl orpaHUYEeHHON JTMHUSMH.
2
31 y=x"—mx, y=kx—mk.

3.2.y=ef‘kx‘, x=-m, x=m, y=0.

4 Haiitu qyiuHy 1yr.
2
yv=kx", x=m, x=m+1.
5.BeruncianTh uHTErpai. YKazarh CXOAUTCS I HECOOCTBEHHBIM MHTETPAJL.
o0 o0 —m
dx Joe
[——: [(k+1)dx;  [e™dx;
—00

m

L mx? + kx

PI'P Ne2 «/lu¢¢epeHunanbHbie yPaABHEHUD)

Pemuts nuddepennmanbHbie ypaBHEHUS

cos? xdy = (y +1)’ dx
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8. 1+(y’)2:2y-y”
9. a) y"+4y=0: 6 y"—-10y'+25y=0; ) y"+3y'+2y=0

10.y"+4y' +3y=x
11. y" -6y +5y =5e%>
12.y" +y' —2y =8sin2x

3 cemecTp
PI'P Nel «/lu¢depenunanbHoe ucHucJaeHne PyHKIMI HECKOJBKUX MepeMEeHHbIX)

3axaua 1. Haiitu yacTHbIE IPOM3BOIHBIE U YACTHBIE AU PEPEHIIHATBI CIASAYIOMMX )YHKIMHA.
L z=In(y*-e™) 2. z=arcsin/xy 3. z=arctg(x’+y?)
3anaua 2. Haiitn nonusiii auddepennnan creayronmx GyHKINAHR
1 z=e" 2. z=ctg(x+y) 3. z=1g(x/y)
3anaua 3. [IpoBepuTh, yIOBICTBOPSET U YKa3aHHOMY ypaBHEHHIO AaHHas GyHKIus U .
, 0°U ou  ,0%u
X" —5 +2Xy +y —=
oxoy oy

3anaua 4. Haiiti ypaBHeHHs KacaTelbHON MIIOCKOCTH M HOPMAJIM K 3aJ1aHHOM TIOBEPXHOCTH O B

0, u=l
X

touke A.

S:2x’—y*+7°—6x+2y+6=0, A(L-11)

3agaua 5. Jlana GpyHKIms u=uU (X, y,z) U TOYKH |\/|1 M 5 . BBIYHMCIINTE:

1. npousBoHyto 310it hyHKIME B Touke M mo nanpasnenuto sekropa MM, ;

2. gradU (Ml) 1 €r0 MOJIYIb.
U=x’y+yz+2°x, M,(1,-12),M,(34,-1)
3agaua 6. ccnenoBarh Ha 3KCTpEMYM CIEAYIOUINE PYHKIIMH

z=yJx —2y? —x +14y
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PI'P Ne2 «MHTerpajibHoe ucuncjeHne GyHKUMil HeCKOJbKMX MepeMeHHbIX»

3apgauya 1. IlpeacraBuTh ABOWHON WMHTETpaj H f (X, y)dxdy B BHJIC ITOBTOPHOTO HMHTETpaja C
D

BHCIIHUM HMHTCTPUPOBAHUECM II0 X M BHCIIHMM MHTEIPUPOBAHUEM IO Y, €CIIA obnacte D 3aJlaHa

YKa3aHHBIMH TUHMSAMH. D:y=+4-X"y= J3x,x=0.

D:y=+4-x2,y=+/3x,x>0

3agaya 2. BeIYMCIUTH HHTETPATIBL:

3 x 6)”ydxdy, eciu
a)Ide(x%y)dy b
v D:y=7/x; y=2; x=0
B) [ (x+2y)dxdy , eciH f)fDJ (x—2)ydxdy, ecin
D
D:y=x; y=x° D:y:x,y:%x,x:z

3agava 3. Beruucantb ABOWHOW MHTETPAIL, UCIIONB3YS MOJISAPHBIE KOOPIMHATHI.

1_X2_y2
2 2d
1+x°+y

3agaya 4. BeruncnuTh III0Iab I0cKoi obnactu D, orpaHn4eHHON 3a1aHHBIMU JIMHUSIMU.

IIpumepHbIe BONPOCHI VI CAMONIPOBEPKH, IK3aMeHa, T (pdepeHIHPOBAHHOIO 3a4eTa
H KOHTPOJISI CAMOCTOSITEIbHON PadoThI:

1 cemecTp (3x3aMeH)

Tema 1. Beaenmne B aHau3

1. Tlonarue QpyHKUIMU OAHOM MEpeMEeHHOH.

2. OOnacTh onpeaeneHus, 00IacTh 3HAYCHUH (HYHKIIUH.

3. Ipenen ¢pynkuuu. CBoiicTBa Mpeaesos.

4.  beckoneyHo Mmanbple U OeckoHeyHO Oonbiine ¢(yHKUIMU. CpaBHEHHE OECKOHEYHO MajlbIX
BEJIMYHH.

5. OcHoOBHbIE BUIbl HEOIIPEIETICHHOCTEN U UX PACKpBITHE.

6.  Ompenenenue NPoU3BOAHOM, TEOMETPHUUECKUI U (PU3NIECKUIA CMBICI IPOU3BOIHOM.

7. Tlonstue cnoxHod ¢yHkuuu (pyHkumu ot ¢yHKuuu). Tabnuiia TPOU3BOAHBIX CIIOKHOM
byHKINN.

8.  CaoticTBa npousBoHoi. OCHOBHEIC MpaBmiIa TudGepeHITMPOBaAHNS.

9. Tlonsrue nepBooOpazHoii. HeonpeaeneHHbI HHTErpa, ero CBONCTBA.

10. MeTtoap! HHTErPUPOBaHUS (HETTOCPEICTBEHHOE HHTETPHPOBAHNE, 3aMEHA TICPEHHOM ).



11.
12.
13.

14.
15.

16.
17.

18.

19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.

Noabkown
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Tema Ne 2. JIuneiinas aaredpa

Marpuusl. Buael matpu.
JeWicTBus Hax MaTpUIIAMU.
Ornpeaenurenu MaTpHUIl BTOPOTO U TPETHETO MOPSIKOB. VX BbIYHCIICHHE.

CBoiicTBa onpeaenuTeNei.

OOmwmii BUA CUCTEMbl /1 YypaBHEHUW C /1 Heu3BeCTHbIMU. lIpocreiiiiue BHABI CHUCTEM
(TpeyroapHBIN, TpareueBUIHBIN).

Pemenue cucreM nuHEHHBIX ypaBHeHHH 10 popmynam Kpamepa.

MatpuuHslii cioco0 perIeHus: CHCTEM JTMHEWHBIX YpaBHEHUIA.

Tema Ne 3. BekTopHast anredpa u aHaJauTH4YecKasi reoMeTpust

CkassipHbple M BEKTOpHbIE BENWYMHBI. ['eoMeTpuueckne BEKTOpbI. IIpOTHBOMOIOKHBIA U
HyJeBOM BeKTOphI. [Ipumep.

CrnosxeHue ¥ BBIYUTAaHUE TEOMETPUUYECKUX BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCJIO.
Onpenenenne KoopAHAT BeKTopa. JIuHeliHbIe onepanuu HajJ BEKTOpaMu B KOOP/IMHATAX.
OrnpeziesieHne CKaIIPHOTO MPOU3BEICHUSI BEKTOPOB U €r0 CBOMCTBA. MEXaHUUYECKHI CMBICI
CKQJIIPHOTO ITPOU3BECHUS.

Omnpenenenre BEKTOPHOIO IPOU3BEIEHUSI BEKTOPOB, €T0 CBONCTBA.

[IpMeHeHre BEKTOPHOTO IPOU3BEICHUS B TEOMETPUU U (PU3UKE.

CMmelraHHOE IPOU3BEIEHNE BEKTOPOB, €T0 CBOMCTBA U IIPUMEHEHUE.

[Tonsitre 06 ypaBHeHuu nuHuu. OO11ee ypaBHEHHE MPSMOM Ha TIIOCKOCTH.

YpaBHeHUE MPSIMOH C YIIIOBBIM KO3 PHUIIUEHTOM.

VYroa Mexay AByMs IPSMBIMH. Y CJIOBUE NMAPAILIEIbHOCTH U MEPIIEHIUKYISIPHOCTH NPSIMBIX.
VYpaBHeHME ITydKa NPsSMBIX.

VYpaBHeHuUE MPsAMOI Ha TUIOCKOCTH, MTPOXOASIIECH Yepe3 ABE TOUKH.

Paccrostnue oT TOUKHM 10 IPAMON.

[Tnockocte B mpoctpancTBe. OOmee ypaBHEHUE IUIOCKOCTH. BbIBOJI — ypaBHEHHS.
UccnenoBanue ypaBHEHHUS.

YTroa Mexay IIOCKOCTSIMHU.

PaccrostHre OT TOUKH /10 MJIOCKOCTH.

OxpyxHocTtb. MccnenoBanue ypaBHeHus. [loctpoenne okpykHOCTH

Onnunc. UccnenoBanue ypaBuenus. [loctpoenue smmrca.

['nnep6ona. UccnenoBanue ypaBHeHus. [loctpoenne runepOosibl.

[Tapa6ona. VccnenoBanue ypaBHenus. [loctpoenue mapadbobl.

2 cemectp (1M depeHIUPOBAHHBINH 3a4€T)

Tema Ned. dineMeHTHI TeOPUH (PYHKIHIT KOMILIEKCHOTO IIEPEMEHHOI0

Ilousstne xomiuiekcHoro uuciaa. OCHOBHBIE I[CI\/’ICTBI/ISI HaJ KOMIUJICKCHBIMHU 4YHCJIaMU B
anrebpandeckoit popme.

Bo3Benenne KOMIIJIEKCHOTO YnCia B CTENEHb.

N3BnedeHre KOpHs U3 KOMIUIEKCHOTO YUCIIA.

Tpuronomerpuyeckas GpopMa KOMIUIEKCHOTO YHCIIA.

®opmyna Ditnepa. [lokazarenbHas popma KOMIUIEKCHOTO YHCTIA.

@YHKIINY KOMIUIEKCHOTO IIEPEMEHHOTO.

HenpepbiBHOCTH B Touke. OJTHOCBA3HOCTH 00JIaCTH.

Tema Ne 5. OnpeneéHHbIN HHTErpas



10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
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3ajaun, MPOU3BOIAIIME K MOHATUIO ONPEEICHHOT0 HHTerpana. OnpeaeneHHbld HHTerpail Kak
MpeAe UHTErPATBHON CYMMBI.

['eomeTpuyecknii ¥ MEXaHUYECKHM CMBICII ONPEIEIEHHOTO UHTErpaa.

OCHOBHBIE CBOICTBA ONPEEICHHOI0 UHTErpaa.

®opmyna HeroTona-JleiiOnuna (BoiBox). Ilpumepst.

OcHOBHbBIE METOJbl BBIYHMCICHUS OINPEAEICHHOrO0 WHTerpaia (MHTETPUPOBAHUE IO YaCTSM;
3aMeHa MePeMEHHOM ).

Heco6cTtBennbie nunaterpais (I-ro u ll-ro pona).

HccnenoBanue Ha CXOJUMOCTb HECOOCTBEHHBIX MHTETPAJIOB.

O61as cxemMa NpUMEHEHHUS ONPEeIEHHOT0 UHTEerpasa.

Brruncnenue miomaaei niockux GUryp B 1eKapTOBBIX KOOPIUHATAX.

[Tonsapusie koopauHaThl. Briunciienue miomaaeil miockux GUryp B MOJSPHBIX KOOPAUHATAX.
BreiBoa hopmysbl.

JlnmuHa nyru miocKoi KpuBoOM.

Boruncnenue miomaau noBepXHOCTH Tela BpaleHUs!.

Brruncnenmne 06beMoB.

duznyeckoe MPUII0KEHNE ONPEAETICHHOI0 HHTErpaa.

Brluucnenune koopauHaT HEHTPA TSHKECTH INTACTUHKH.

Brluucienune cTaTHCTHUECKUX MOMEHTOB.

Brluucnenue npoiIeHHOTro MyTH 10 CKOPOCTH.

Brrauciienne paboThl mepeMEeHHON CHITBI.

Boeruucnenue cuiibl 1aBieHUs )KUIKOCTH HA IJIACTUHY.

Brruucienre MOMEHTOB MHEPLIUH.

Brruncnenmne KoopIMHAT LIEHTPa MacC TUIOCKON (UTYpBHI.

Tema Ne 6. IuddepenuuanbHbie ypaBHeHHSA

Onpenenenne qudhepeHInaTLHOrO YPaBHECHUS.

[opsnox nuddepenunansHoro ypasHeHust MHTerpaabHast KpuBasi.

O6mee pemenue auddepeHInaITbHOTO YPaBHEHHUS.

YacTHoe pemienue qudepeHuansHoro ypapHenus. 3aaada Kommn.

JuddepeHunanbHble ypaBHEHUS C pa3[eI€HHBIMU U pa3esoIUMUCS IEPEMEHHBIMH.
Onnoponusble uddepeHnanbHble ypaBHEHUS IEPBOTO MOPSAKA.

JIuneiinsle nuddepeHranbHble ypaBHEHUS [IEPBOTO MOPSIIKA.

VYpaBHeHus bepuymm.

HuddepennnanbHble ypaBHEHUSI BTOPOTO MOPsAKa, JOMYCKAOIUe TOHKEHHUE MOPsIIKa.
JIuneitHble ofHOpPO/HBIE AU depeHnnanbHble ypaBHEHUS BTOPOrO MOPSIKA C MOCTOSIHHBIMU
K03 ULIEeHTaMHU.

JIuHeltHbIe HEOAHOPOAHBIE MU dEepeHIaTbHbIe YPaBHEHUS BTOPOTO MOPAIKA C TOCTOSHHBIMU
K03 ULIEeHTaMH.

Cuctemsl tuddepeHaTbHbIX YPaBHEHUH.

Tema Ne 7. UucJioBble psaabl

41. YucnoBele MOCIEN0BATEIHHOCTH.

42.YucioBsie psiibL.

43. HeoOXxoauMplii MPU3HAK CXOJUMOCTH YUCIIOBOTO Psifa.

44, CyMMa 9uCII0OBOTO psfa.

45. JlocTaTo4HbIe MPU3HAKH CXOUMOCTH 3HAKOIOJIOKUTEIHHBIX YHUCIOBBIX PSIOB.
46. 3HaKonIepeMeHHBIE PSIIbL.

47.IIpusnak JleitOnuma.

48. AOCOITIOTHAS 1 YCIIOBHASI CXOJIMMOCTH PSIJIOB.



CoNoOA~WNE
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16.
17.

0.
. Berancienmne 00beM0B Te.
12.
13.
14,
15.
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3 cemecTp (3K3aMeH)
TEMA Ne 8. ®yHKUMOHAJIBbHBIE PAIBI

Crenennsle psabl. O01acTh CXOAUMOCTHU CTEIEHHOTO PAJA.
Psawr Teitnnopa u MakinopeHa.

Brruncnenue ¢ moMomIbpIo psiioB 3HaYCHHUH (DYHKIIUH.
Brluucnenue ¢ mnoMonibro psA0B ONPEAEICHHBIX HHTErPAJIOB.
Psaaer @ypre.

Koaddurmentsr Oypoe.

JlocTaTouHble YCIOBUS paznokuMocT GyHkimu B pag Dypre.
Paznoxenue B psag @ypbe YETHBIX M HEUETHBIX (PYHKITUH.
Paznoxenue B psag @ypbe QyHKIUI IPON3BOIBHOTO MEPUOJIA.
10 [IpencraBnenune Henepuoaudeckux GyHKIun psaagom dypobe.

COoNoR~LNE

TEMA Ne 9. Tlu¢epenunaibHoe HCUHCTeHHE (PYHKIUIT HECKOJIBbKUX NePeMEeHHbIX

Onpenenenue GyHKLIUU IBYX IEPEMEHHBIX, €€ 00J1aCTh ONPEesICHHsI, MHOXKECTBO 3HAYEHUII.
I'eomeTrpuueckoe n3obdpakeHue GyHKIMH IBYX [IEPEMEHHBIX.

JIuanu ypoBHs.

[Ipenen u HenpepbIBHOCTH (DYHKIIUU HECKOJIbKUX IEPEMEHHBIX.

YacTHOe U [T0JIHOE NpUpalleHne PYHKIUU HECKOJIBKUX TEPEMEHHBIX.

YacTHble IPOU3BOIHBIE IIEPBOTO U BTOPOI0 NOPSAKOB (PYHKIIMH JBYX NEPEMEHHBIX.
I'eomeTpuueckas HHTEPIPETALNS YACTHBIX IPOU3BOIHBIX.

[Momusit nuddepenman nepBoro u BTOPOro MOPSIIKOB.

[Tpumenenue noaHoro augddepeHnnana K pereHuio IpuKIaHbIX 3a1a4.

. Ilpon3BotHAS CTIOKHON (QYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.

. OKeTpeMyM (QYHKIMH HECKOJIbKUX EPEMEHHBIX.

. JIoKaIbHBIN IKCTPEMYM.

. HanGonp1iee 1 HaumMeHblee 3Ha4eHUs1 QYHKINU IBYX IEPEMEHHBIX.

TEMA Ne 10. HaTerpanbHoe ucuuciaeHue pyHKIui HECKOJIBKUX IepeMEeHHbIX

3ajaun, NpUBOJSAUIME K MOHITHIO JBOMHOTrO HMHTerpana. ['eomerpuueckuii © MexXaHWYECKUU
CMBICJT JBOMHOT'O MHTErpaJIa.

Teopema cymectBoBanus (0€3 10Ka3aTENbCTBA).

CBoiicTBa IBOMHOTO MHTETpAIA.

Brluucnenue n1BOMHBIX MHTETPAJIOB B IEKAPTOBBIX KOOPIAUHATAX.

[IpaBuibHasg 00JaCTh UHTETPUPOBAHMUS.

N3meHeHune nopsiika UHTErpUPOBAHUSA.

3aMeHa [epeMEHHbIX B IBOITHOM MHTETrpajie.

[lepexo k MOASIPHBIM KOOPAHHATAM.

[IpunoskeHnst IBOWHOTO MHTErpajla K PEIICHUI0 TEOMETPUYECKHX 3a/1a4.
Brruncnenue miuomaaei niockux GUryp B 1EKapTOBBIX U MOJSIPHBIX KOOPAUHATAX.

Beruncnenue miomaaei NoBepxXHOCTEN.

[IpunoxxkeHus JBOMHOTO MHTErpasia K peleH!o (U3NYecKrx 3a1ay.

Beruncnenue Maccel MaTepruaabHON TUIACTUHKU.

Beluncnenue CTaTHCTHYECKMX MOMEHTOB M KOOPJIMHAT IIEHTPA MacC MaTepHabHON
IIJIACTUHKH.

Brruncnenne MOMEHTOB MHEPLIMM MATEPUATIBLHOMN TUIACTHHKHY.

KpuBonunelinpiit uarerpan 1-ro pona. CoiicTsa.



18.
19.

20.
21.
22.

23.

24.
25.
26.
217.
28.
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3amada o pabote critoBoro nossi. KpuBosnmHeitHble nHTErpaisl 2-ro ponaa. CBoMCTRa.
BrrunciieHne KpUBOJMHEHHBIX WMHTErpanoB. MHTerpan mo 3aMKHYTOMY KOHTYypy. Popmyna
I'puna.

TpoliHOM UHTErpan B ACKaPTOBBIX KOOPIANHATAX.

CaolicTBa TpPOMHOTO MHTErpaIa.

3aMeHa MepeMEeHHBIX MOJ| 3HAKOM TPOWHOro HMHTErpayia (UMWIMHAPUYECKHE M chepudecKue
KOOPJIMHATHI).

[Ipunoxenue TPOHHOrO HHTErpana K 3aJadaM TeOMETPUHM (BBIYMCICHHE O0BEeMa Tell
BpaIcHus).

IIpunoxeHne TPOMHOrO HHTErpaIa K 3a1a4aM MEXAHUKHU.

HaxoxeHne craTuCTUYECKMX MOMEHTOB.

Beruncnenue KoopauHaT LEHTPA TAKECTH.

Haxoxnenue maccol Tena.

Beluncnenre MOMEHTOB HHEPLIUH.

TecThbl IJIsI CAMOKOHTPOJIS

TecThI AJI51 MEKCECCHOHHOM aTTeCTAIUHU

1 cemecTp
3 —
1. Haittu  lim 2X—1
x>0 X°—5X+4
OtBeTbl: a)-1; 0) c0; B) HE OIpeCiICH
X+2

2. BoruncnuTh Npou3BOAHYI0 GYHKIUU: Y = ——
X

OTBeThI:

2 |
Q) Y'=-5 5 O Y=2C ine)ys—

X

3. BeruncnuTh Npou3BoAHYI0 GpyHKIMN Y = In (6 — 4X3) :

OTBeTbI:
12x? ) 5 12x?

a)y=—-—=; 6) Y=-12X"-(6-4X"); B) Y ="—

y 6 — 4% y ( ) y 6 —4x3

dx

4. Hai —_—

I/ITI/IJ.X2 _16
OTBeTbI:
CRNET Lkl P 6)larctg§+c; B) In|x* —16|+c

8 |x+4 4 4
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2 3 3 0
5. Haiitu nunelinyto komOnHanumio matpui 2- A+3- B, rae A=(:L J u B =[1 :J.

OTBeThI:

73 (1 3) (136
Vo o) Os 2/ Pls 1)

X +x,=3
Onpenenuts peleHue CUCTEMbI IMHEHHBIX YPaBHEHHM | :
X, =X, =—
1 2

OTBeThI:

a) (1; 2); 6)(2;1); B)HE MMEET pelleHus.

7. Nanst nee Toukn  A(3; —4; 1), B(4;6; —3). Haiitn KoopauHaThl BeKTOpa AB.

OTBeThI:

a) AB=(8; 3, —1); 6) AB=(1; 10, —4); B) AB=(-1 —10;4).

8. Haiitm mmHy BekTopa C=(3; 2; 3).

OTBeThI:
a) [c|=2; 6) [c|=v22; B) [c|=28.

9. BBIYUCIIUTD KOCHHYC yIila, 06pa3soBaHHOro Bekropamu a =(2; —2; 1) u b= (2; 3; 6).

OTBeThI:

a)\/i; 6)\/6;3)%.

10. ITo kakoit popmyIie BEIYUCISETCS JJIMHA BEKTOPHOTO MTPOU3BEICHUS 2-X BEKTOPOB:

OTBeTHI:
a)a-b= El -‘5‘-COS(p,e()e- Q= (2?5);

6) ‘5x5‘=|§|-‘5‘-sin @, 20e qoz(ﬁAE);
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B) 5'5'§=(§x5)-§.
11. Jlexar i Touxu A(5;3;1), B(5;2;3), C(0;7;1), D(3;-14) na oanoii miockocTu?

OTBeThI:

a) na; 0) HET;, B) HE ONPEJEIICHO.

12. Haiitu cMernanHoe npoussesieHne Bekropos a =(2;-1;-1), b =(1;3;-1) u T=(1;1;4).

OTBeThI:

a) abc =+/5; 6) abc =15;s) abc =33.

13. Kakoe ypaBHEHHE SBISETCS ypaBHEHHUEM MPSMON Ha MIIOCKOCTH, MPOXOISIINM Yepes3 JBe
3a/laHHbIE TOYKHU:

OTBeThI:

Y-V X=X Xy
a) Y-y, =k(x=x); 6) = ; B) —+==L1
' ( ) Yo=Y X, =X a b

14. Kakas u3 Touexk M(X;y) J€XUT Ha mpsMoit 2x-3y=0:
OTBeThI:
a) M(-3;-1); 0) M(-3;-2); B) M(3;-1).
15. Haiitu ypaBHeHuUe NpsAMOM, MepHeHIUKYIIPHOM mpsiMoit 5x-3y=8.
OTBeThI:
a) 3x-5y=8; 0) 5x+3y=8; B)3x+5y=8.
16. YpaBHenue npsmoii, mpoxossmieit yepes Touky O(0;0) mox yrimom 135" k MOJI0KUATETHHOMY

HanpasiyieHuto oc OX nmeeT BUA:

OTBeThI:

)y =x; 0) y=0; B) y=-x.

17. YpaBHEeHME MIIOCKOCTH B OTPE3KaxX MMEET BU/I:

OTBeThI:
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a)§+%+5=0;6)£4~—+icﬂ;m§+X+E=L
a

c a~ b” ¢ a b c
18. Ycnosue nepnenaukynspaocty miockocreit AX+ B y+C,z+ D, =0u

Ax+B,y+C,z+ D, = 0umeer Buxu:

OTBeTLI:

a) AA, +BB, +CC, +DD, =0;
6) AA, +BB,+CC, =0;
Ai Bl C:1

B) L= L=

A2 BZ CZ
19. ITnockocTsk, 3a1aHHas ypaBHeHUEM 2X+3Yy+2Z-6=0 nmeer BU/:

OTBeThI:

20. YpaBHeHUe MIOCKOCTH, TPOXosiel yepes Touky M(5;-3;1) mapannenbHO TIOCKOCTH

2X+4y—-5z+1=0 umeer BUxI:

OTBeThI:

a) 2X+4y—-5z—-3=0; 6)5x—-3y+z+7=0; B)2x+4y-52+7=0.

2 cemecTp

+2ﬁ

X2

dx

1. Beruncinurhb I
1
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OTBeThI:
1.3,25; 2. -3; 3. -3,25

In

2. | — dx
|5
OTBeTLI:
2 2 2 2 2 2
2
3. [ —— dx
1 (X2 +1)
OTBeThI:

1. 0,3; 2.0,25; 3.0,15
4.Ha3Batb MHTErpai, paBHbII HYJIIO

OTBeTLI:

1. szdx; 2. ixsdx; 3. I(l—x) dx
0 -3

5. Imomaap 3aITPUXOBAHHOM YacTh (GUTypsl, H300paKEHHOM Ha YepTeXke, 3aJaHa HHTETPAJIOM. . .
Yk
y=3x°

OTBETHI:

1. 2}(3—x2)dx; 2.2[3-x*—x)dx ; 3. i((3—x2)—(x—3))dx

6. O6beM Tena, 00pa3oBaHHOTO BpalleHreM BOKpYT ocu OX pUrypbl, OrpaHU4€HHOMN JIMHUAMU
y=+sinx, y=0, x=0, X=r, paBen

OTBeThI:
V27;2) 7;3)2

7. I3 3a1aHHBIX ypaBHEHUN

a)y> =6x+8; B)ﬂ=X3+5X;
dx

6)y"+y +cosx=0; r)arcsiny® = x+1.
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VYxaxure nuddepeHunanbHble ypaBHEHUS
1. a;0; 2.0;8B; 3.B;T

8. Tlopsanox nuddepentmansHoro ypasaenus 3y” —Y' = X° paBeH:
1. 5
2. 21

9. YVkaxute nuddepeHimanbHoe ypaBHEHUE TIEPBOTO MOPsIIKA

a)(2x+6)=§; 3dy =X dx;

6)2y\x=y; r)?:Iny.

-

W
888
W~ O

“

y dy
10. O6uwmit naTerpan nudhepeHHaATEHOT0 YpaBHEHUS F = X dX umeer BHI:

2
1. —E:X—+C
2
0 1 leic
y 2
X2
3. —+C
= 2

11. Haiinute perrenue 3aaaun Komm, ecnmn y' = 2X+1, y(l) =3
1. y=x"+x+1
2. Yy =2x+7
3. y=x*+x-10

12. Cpenu ypaBHeHU# yKazaTh JIMHEHHOe quddepeHInaIbHoe ypaBHEHHE IEPBOTro MOPSIKa.

1. y'-cosx—Yy-sinx—2x=0
2. 2xy'—y*+x=0

' y
3. =

y 2x—y?

13. YkaxxnuTe ypaBHEHHE C Pa3ACIIAIONUMUCS TICPEMEHHBIMH.

1. y+6y=8
2. (sinx-Iny+sinx)dx+(xy+y)dy=0
3. 6y’ =8-3y°

14. O6mum pemeHrneM AU pepeHInanbHOro YpaBHEHUS € pa3IesIIOIIMMUCS TEPEMEHHBIMU
(X2 —1)- y'—2xy =0 sBasiercst GyHKIUS:
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1. y=x"-1
2. y=C(x'-1)
3. y=C(x+1)

15. O6muM penreHHeM JHHEHHOro JuddepeHIHaTbHOr0 ypaBHEH s IEpBOro mopsaaka Xy —y =X’
ABISICTCA (DYHKIIHS:

X2
1. =X| —+C

2. y=x 5+cj
y [2

1(x
3. =—|—-+C
y X(2+ )

16. Kakue ypaBHeHUs Ha3bIBalOTCS MU (HEPSHIIMATBHBIMU YPABHEHUSIMUA BBICIINX MTOPSIKOB?
(BrIOepuTe HECKOJIBKO BAPUAHTOB OTBETA).

1. y™) =sin2x
2. y”—(y')2+y'(y—1)=0
3. y(x+1)=y

17. ano muddepenmansioe ypaBaenue Y'—3y' —10y =0. Toraa cooTBETCTBYIOIIEE EMY
XapaKTEPUCTUYECKOE YPAaBHEHUE UMEET BUA:

1. k?+3k+10=0
2. k?-3k-10=0
3. 1-3k-10k*>=0

18. Jlano nunelinoe oxHopoaHoe nuddepenimansHoe ypapaenue y' +Y —2y =0, Toraa ero ooiee
pEeIICHUC NMECT BU:

1. ce ™ +ce
2. ce”+ce”
3. ce”+cet

19. YkazaTh psf, I KOTOPOTO BBIMOIHICTCS HEOOX0IUMOE YCIIOBHE CXOAMMOCTH.

Ll

n= N
> 4n+3

2. >
n=1 4n _l
2N

DY
~=2n-1

20 yKa)KI/ITe HpaBI/IJ'H)HI)Ie yTBep)K)IeHI/ISI OTHOCHUTCIIBHO CXOAUMOCTH YUCIIOBBIX pSIJIOB

5L

n=1
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1. A u B cxonmarcsa
2. A —cxonurcs, B — pacxoaurcs
3. A —pacxoaurcs, B — cxonurcs

3 cemecTp

1. Mana pyukius f (X; y) = «/XZ — y® . BHIUNCIIUTD YacTHBIE 3HAUCHUS QYHKIUN | (5; —3) :

OTBeThI:

1. J/-16

2. 4

3. 34

2. Haiitu oGtacth onpeencHust QyHKIHHA Z = X+ Y

OTBeTbI:
1. x>0,y>0
2. BCS INIOCKOCTh
3. x<0,y<0
3. JIunusamu ypoBHs GyHKIMK Z = X° + Y* ABISIOTCS
OTBeTbI:
1. z=2x
2. x¥*+y*=c,ceR
3.z=2y
4. JlaHo |§|er f (X, y) =5, Torma IXILT} f (x,2x) pasen
OTBeThI:
1.5
2. 2,5
3.10

5. 3agana GyHKIHA ABYX mepeMeHHbIX Z = X° + Y° —5x°y®. Ee uacTHOl NpOM3BOAHOM 110 X 6yaeT

byHKIHS:
OTBeTnl:

1. 2, =5x° +5y° —15x%y°
2. 7, =5x* —15x%y°
3. z, =5x° +5y* —45x°y®

6. 3agana pymkmus Z = X° +3x’y — y°. Ee cMemaHHO# TpOM3BOIHOI Zy, Oymer pyHKuus:

OTBeThbI:
1.z =6y
2. z;, =6x+6y
3. 2! =3x* +6y
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3 2 _ 9] 9] "
7. 3anana gynkuus Z =X +3xy” —15x—12y . Ee 4acTHOH MPOU3BOAHOI BTOPOro NOPsAKa M0 Y Z,

Oynet GhyHKIHS:
OTBeTbBI:
1.z, =6x
2. 7, =6y
3.z, =6x-12

8. Haiitu nuddepennman GpyHkuun Z =Sin X+ COS'y
OTBeTnl:

1. dz = cos xdx —sin ydy

2. dz = cos xdx + cos ydy

3. dz =sin xdx —sin ydy

9. 'paaueHT CKaIsPHOTO MO onpeaenseTcs no hopmyIe:
OTBeThI:

1. gradz = 2 cosa+ P cos B;T(cos a;cosP)
ox oy

2. gradE:@TJr@]
oX oy

3. gradfzg]+@f
ox "~ oy

10. I'pagueHT cKaIsIpHOTO OIS I = wfxz +Yy® +2* umeer Bux:

OTtBernI:
1. gradr =27+ Y]
r
2. gradr =Y+ 2k
r r
3. gradr:§T+X]+EE
rr r

11.HaiiTu rpagueHT mIoCKOro CKaIsipHOro Mo U = »\fxz + y2 +4 B TOUKE A(2;1) AMeET BU:

OTBeThI:

1 —i+=]

12. TIpoussoanas GyHKIHH Z = X° + Xy + Y* + 2X + 2y B Touke M (IL‘ 1) 10 HAIIPaBJIIEHUIO BEKTOpa
a=(3;4) pasua.

OTBeThI:

1.5-§+5-ﬂ
5 5
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13. VpaBHeHHE KacaTe/bHOMN MIOCKOCTH K IOBEpXHOCTH Z = 2Xy” —3X —5Y B Touke M, (1;0;—2)
MIMEET BHUI:

OTBeThI:
1. 3x—-5y—-z-5=0
2.2+2=0

3.3x-5y+z-1=0

14. YpaBHeHHE HOPMAJM K MOBEPXHOCTH Z = 3X* —6Xy + Yy B Touke M, (],'—1;2) UMEET BUJL:
OTBerbI:

x-1 y+1 z-2

1.

12 -8 -1
2 x+1_y—1_z+2
C 12 -8 -1
3 x-=1 y+1 z-2
"0 4 1

2 3

15. Ykazarh 0011aCTh MHTErPHPOBAHHUS J- dx j f(xy)dy.
1 -1

OtBernI:

1. Tpanenus

2. TPSAMOYTOJILHUK

3. xBajgpar

In2 2X
16. BpruncinuTh UHTETpall I dXI e*Vdy:
0 X
OTBerhI:

1 -2

6

©|Ul oo

2 X 2
2. 17. BeluucIuTh HHTErpaj Idx I X—2 dy:
1 1Y

OTBeThI:

o|ld MO
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1 1-x°

18. VI3MEeHUTD MOPAIOK HHTETPUPOBAHUSL: J. dx .[ f(xy)dy:
-1 0

1 -y

f(x, y)dy:Idy I f(x,y)dx

0 _ l—yz

OrtBer: j. dx

-1

H
oe—]
N

1 3x
19. I3MEeHUTD NOPAIOK HHTETPUPOBAHHSL: Idxj f(xy)dy:

0 2X

1 3x 2
Ortger: Idxj f(x,y)dy:J.dy f (x, y)dx
0 2X 0

W < — <

3
f(x, y)dx+_[dy
2

0 < —

20. Beraucnuts mwiomaab GUrypbl, OrpaHUIeHHON JIUHUSAME: XY =4, Y =X, X =4 !

OtBer: 6-2In2~3,28

IIpuMepHBIH 3K3aMeHALMOHHBIN TeCT

HpOMC)KyTO‘-IHaFI arrecTanusd 1o AMCHUINIMHE NPOXOAUT B BUAC ITMCbMCHHOI'O 3K3aMCHA,
WJIU TECTUPOBAHUS
1 cemecTp
IIpumepHBIH IK3aMeHANMOHHBIN OnJIeT

2
. . X —4
1. Haiitu: IImZ— OpU X, =00,%X, =2, X, =71
x-% X —9x+14

2. Haitutu npousBonyio GyHKIuM: Y = \/1+C0S X

2 4 -2 -1
3. Haitutn matpuny D= AB—A*, tie A= , B=
0 1 6 4

4P X 2 -1 1 2
. Pemuth MatpuuHoe ypaBHeHue: X - =
P P 2 -2 01

5. JlaHBI TOYKH A(—Z;—B;l) , B(O;ZL' 2) ,C (3; 1 2). Haiitn cos ZABC u momaap TpeyroinpaHuka ABC
6. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, Mpoxo el uepe3 Tpu Touku A, B,C . 3anucars ypaBHeHUE

MPSIMOM, TIpOXosIIei yepe3 Touku A u B. A(4;2;5), B(O;7;2),C(O;2;7)
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2 cemecTp

IIpumepHbIii 3a4eTHbIH OUJIET

1. lanbl KOMIUTEKCHBIE yncHa 2, =—4+2i; z,=1+3i; z,=2-1 .

2

2,+2,-2,+2Z,
Z,+17,

Haiitn z = B anreOpandeckoit popme.

2. Pemuts ypaBuenue: Y +4y' +4y=0 y(O) =1, y'(O) =2.

3. Pemuth ypasuenue: Y 42y = xe >,

00
4, I/ICCJ'IG,Z[OBaTB CXOOUMOCTD psaa: Z 3n+l .
n=1

0 X
5. Beruncnurs: jxe 2dx
-2

6. Haiitn oOmee pemenue qudepeHnaib-Horo ypaBHeHus!.

y"+8y’ =8x

3 cemecTp

IIpumepHbIii IK3aMeHAUMOHHBIN OnJIeT

1. HaiiTi yacTHBIC TPOU3BOIHBIC TIEPBOTO MOPsAKA Ul QYHKIUH: 7 = sin(4x3 + 4y2) .
’z

oxoy

2. 3amana pynkmus Z = X° —2y° + x-e” . HaifTu cMeIaHAyo 9acTHYIO PON3BOIHYIO

3. Haiitu nonseiit qnuddepenuman GyHkuum: z = «j X*+y?.

4. Haiiti rpajuent GyHkimn z =X +2y° +5xy —5x+y+1 1 ero jumny B Touke P(2;2).

2

5 X
5. BBIYHMCIIUTD UHTETPAIT : j dxj (x + y)dy.
0 0

6. Boruncnuthb H(XZ + y)dxdy ,ecm D1y =x*x=Yy>.

D

6. MeToauyeckue yKa3aHusi JJisl 00y4aIOIIHUXCS MO0 OCBOEHUIO THCIHUTLTAHBI
NHHOBanMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOTHH

Bun 06pasoBaTeanmx TEXHOJIOTHHA, Ne paznena No nexuuu Ne mpakTHKH B ceMecTpe

CPEICTB TMepeadyn 3HaHUH, B CCMECTpE

dhopMupOBaHHS YMEHUH U
MPAKTUYECKOTO OTbITA
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1 cemectp
Crnaiin- aekuus 2 45,6 8,9,11
Craiin- nexuus 3 9,10,11 21, 22, 23
2 cemecTp
Craiin- nexuus 5 3,4 5,6
Crnaig- nexuus 6 7,8,9 13,15,16
Cnaig- nexuus 7 10,11 20,22
3 cemecTp
Crnaig- nexuus 9 3,45 6,7,8,9
Craiin- nexuus 10 7,8,9 15,16,17

B nauane cemectpa CTyJeHTaM HEOOXOJMMO O3HAKOMUTHCA C TEXHOJOTHYECKOW KapToil
JUCLUIUIMHBL, BBIICHUTb, KaKW€ pPE3yJbTaTbl OCBOCHUS IUCUUIUIMHBI 3asBJICHBl (3HAHUS, YMEHMS,
MPAKTUYECKUI OmbIT). /11 yCcremHoro ocBOeHHsI AUCHUILIMHBI CTY/IEHTaM HEO0OXOJIUMO BBIMOIHUTH
3aJlaHusl, TPEIyCMOTPEHHBIC pabouell ydeOHOU MPOorpaMMOl JAMCIUILIUHBI U TMPOUTH KOHTPOJIBHBIE
TOYKH B CPOKH, YKa3aHHbIE B TeXHOJOrmueckoil kapre (pasgen 11). OT kauecTBa M MOTHOTHI UX
BBIIIOJTHEHUST OYAET 3aBUCETh YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMM M OLEHKa TEeKyIleH
yCIIeBAaeMOCTH MO JuciuiuinHe. [lo wuToram Tekyiied YCHeBaeMOCTH CTYICHTY MOXET ObITh
BBICTABJIEHA OIIEHKA IO MPOMEXKYTOYHOM aTTeCTalM, €CIU ITO NMPEAYCMOTPEHO TEXHOJIOTMYECKOU
KapToil nucuuruinHbl. COUCKK y4eOHBIX MOCOOM, Hay4HBIX TPYIOB, KOTOPbIE CTYJEHTaM CIEAyeT
IIPOYECTh U 3aKOHCIEKTUPOBATh, TEMbl MPAKTUYECKUX 3aHSITUA U BOIPOCHI K HHUM, BOIPOCHI K
9K3aMeHy (3a4eTy) W Jpyrue HeoOXOAMMbIe MaTepuaibl yKa3aHbl B pa3pabOTaHHOM ISl JTaHHOM
IUCUUIUIMHBL  Y4e0HO-METOANYECKOM KoMIuiekce. OCHOBHOW (OpPMOH OCBOSHHS JAUCHUIUINHBI
SBIIAETCS KOHTaKTHas paboTa C MpenojaBaTelieM - JICKIUH, MPaKTUYeCKUe 3aHATHs, J1abopaTopHbIe
paboThl (TP HATMYUU B Y4eOHOM IUIAaHE), KOHCYJIbTAIIMU (B TOM YHUCJIC WHIMBUAYAIBHBIC), B TOM
Yyclieé TMPOBOJMMBIE C NPUMEHEHHWEM JAHUCTAaHIMOHHBIX TexHonorud. [lo gucnumiMHe 4YacTh TeM
(pazzenoB) u3y4aercs CTyIEHTaMHM camocTosTenbHO. CamocrosiTelbHas padora MpeaycMaTpUBaeT
MOATOTOBKY K ayJWTOPHBIM 3aHSATHSIM, BBIOJHEHUE 3aJaHUi (MUCBMEHHBIX pabOT, TBOPUYECKUX
IIPOEKTOB M Jp.) MOATOTOBKY K IPOMEKYTOYHOW arrectauuu (dk3ameHy). Ha JeKIMOHHBIX H
MPAKTUYECKUX (CEMHUHAPCKUX) 3aHATHSIX BBIPAOATHIBAIOTCS HABBIKM M YMEHHUs OOy4arouuxcs IO
NPUMEHEHUIO TIOJYyYEHHBIX 3HAHMW B KOHKPETHBIX CHUTYyalUsiX, CBSI3aHHBIX C Oynyen
npodeCCUOHATBLHON  JeITeNbHOCThIO. [l0  OKOHYaHMM H3YyYeHUs JAMCUUIUIMHBI  TPOBOAUTCS
MPOMEXKYTOUHAsl arTecTaius (9K3aMeH). PeryssipHoe mocelieHue ayJIuTOPHBIX 3aHATHHA HE TOJBKO
CIOCOOCTBYET YCHELTHOMY OBJIJICHUIO 3HAHUSMH, HO ¥ TIOMOT'aeT OPraHu30BaTh BpeMsi, T.K. BCE BHJIbI
y4eOHBIX 3aHATUN paclpene’eHbl B CEMECTpe IUIAaHOMEPHO, C y4E€TOM HEOOXOIMMBIX BPEMEHHBIX
3arpar.

6.1.MeToanueckne yKazanus 1Jisi 00y4alOUIMXCs M0 OCBOECHHIO AN CUMILIMHBI HA

NMPAKTUYICCKUX 3AaHATUAX

[TpakTHueckue 3aHATHS 00Y4arOIUXCsl 00ECIeUnBaIOT:

- IPOBEPKY M YTOUYHEHUE 3HAHUM, IOJyYEHHBIX Ha JEKUUAX W TPU CAMOCTOATEIHLHOM
U3Y4YEeHUH;

- 00Cy>K/IeHUs BOIIPOCOB IO YUeOHOMY MaTepHaty AUCUUILINHBL;

-BBINIOJIHEHUE TEOPETUUYECKUX 33/1a4, COCTaBJICHHUE aITOPUTMOB PELICHHI;

- COCTaBJIEHUE MPAKTUKO - OPUEHTUPYEMBIX 3a/1a4, PEILIEHNE KOTOPBIX HE BBIXOAMT 3a paMKU
M3Yy4aeMbIX TEOPETUUYECKHX 3a]1a4;

- TIOJIBEJICHUE UTOTOB 3aHATUHN 110 PEUTHHIOBOW CHCTEME, COIVIACHO TEXHOJOTMYECKOW KapTe
JUCIUITAHBL.

WHTepakTUBHBIE METO/IbI O0YyUYEHHMSI, UCTIONb3yEMble Ha MPAKTUYECKUX 3aHITUAX:
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- KOJUICKTUBHBIC PCIICHHUA TBOPUYCCKUX 3aa4;
- paboTa B MaJIBIX TPYIIaXx;
- UCCIEA0BATEIbCKUNA METOI.

Couepmanne 3adaHMH s NMPAKTUYECCKUX 3aHATHH

Ha nmpaktuueckux 3aHATUAX HUCHONb3yeTcs auteparypa 1,4-8,11,12.

PI'P npusenens! B 1.5. Ha npakTuke paccMaTpuBarOTCs BOIPOCH! BO3HUKAIOIIUE IIPH BBIITOJIHEHUU

PI'P.
6.2 JlaGopaTopHble padoThl Y4eOHBIM IJIAHOM He MPe1yCMOTPEHbI

6.3. KypcoBbie paGoThl y4eOHBIM IIJIAHOM He MPeIyCMOTPEHbI
6.4.KonTpoJibHbIe pa00ThI 10 TUCHUILIHHE YH4eOHBIM IJIAHOM IPeIyCMOTPEHbI 1S
CTYJAEHTOB 32049HOi (GOpMBI 00y4eHHS.

TpeGoBanus k 0popMIiIeHHIO U BHIOOPAa BADUAHTA KOHTPOJIbHOI padoThl

Howmep BapuanTa omnpeesnsiercs 1o nocieaei mudpe Homepa 3a4eTku

(0-10,1->12-2).

3anucaTh yCIOBUS 3a/1a4H, PEIIUTh €€ U 3amucath oTBeT. [Ipu pemenun Tpedyercs
MIPUBOJIUTH O0BsICHEHHsI. Bce BBOMMBIE COOBITUS U CITy4aiHbIE BEIMYMHBI JOJHKHBI OBITH OMUCAHBI.

Ha TUTYJIIBHOM JIUCTC 00513aTeNbHO YKa3aTb JUCHUIUINHY, I'PYIILY, (1).1/1.0., HOMCP 3aUCTKHU.

IIpumepHBIii BADHAHT KOHTPOJILHOM padoTsl 1 cemecTp

3agaya 1. Haiiu npeaen yHKIMHM NPH pa3InYHbIX 3HAYCHUSAX a.

2
Iimw a. —2,-1 +o

x—»a 3x° +8X+5

3agaua 2. Haiinure npousBoaHbIe y; ClenyIOMUX (PYHKUUNH U BBIYUCIUTE y’(xo) , €CIIM YKa3aHO

3HA4YCHUEC X0 :

a) y=2x>+3x-5 X, =—1 6) y=2"+2°+x% Xp =2
B) y:x5+g+i r) y=+v1-x°
X x
2x+1 2x3 +x+1
n) y=ctg =
3 Yy x* —x+1

3agaua 3. BerunciuTh UHTErpabl:
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a) j(2x5 +cosx+§/x_2—§+ 1 jdx 0) j(5_3x)7dx

x> +9

B) j %+ dx r) Jl‘(x3 —3x +1)dx

3agaua 4. J{ansl n18e marpunbl 4 u B. Haiitu:

a) 3A+NB—E; 6) A-B; B)onpenemmtens marpuust B; r) A,

rae N— HoMep Bamero BapuaHTa.

-3 -2 3 2 0 5
A=3 1 0|, B=|4 3 -2
2 2 1 4 3 -1

3agaya S. PemuTh cucTeMy JIMHENHBIX YPaBHEHU:
a) o popmynam Kpamepa; 6)  MaTpUUHBIM METOJIOM.
2X + X, +3%, =7
2% +3X, + X =1
3% +2X, + X, =6
3agaua 6. [lansl Touku A, B, C, D. Tpebyercs:
a) HAlTU MOJYJIb U HANpaBJIAIOLIME KOCUHYCBI BEKTOpa AB;

0) YcraHOBHTH KOMITJIaHAPHOCTH BeKTOpoB AB 1 CD ;

B) HaliTH NMPOEKLIUIO BEKTOpa AB Ha BEKTOP CD;

A(1;2;5), B(0;3;2), C(-2;2;-1), D(1;-5;0)
3anaua 7. [lansl Touku A, B, C, D. TpeGyercs:

a) BBIYUCIIUTH CDx (E — 3@) ;

0) BBIYMCIIUTE 00BeM mUpaMHuIbl Vg p

A(7;-1;3), B(6;5;-2), C(3;5,0), D(-1;4;1)

3anaua 8. Jlansl Bepimnsl Tpeyronsuuka ABC . Haiiru:
a) ypasuenue ctoponsl AB;
6) ypasuenue Boicotsl CH

B) ypaBuenue meauansl AM |

A(-2,4), B(31), C(0,7)
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3agaua 9. JlaHbl 4YETBIpE TOUKH Ai(Xl,yl,Zl), AZ(XZ,yZ,ZZ),%(XB,yg,Zg), A4(x4,y4,z4).
CocTaBuTh YpaBHEHMUS:

a) ypasrenue miockoctu A A, A, . TIocTpoHTH 3Ty IITOCKOCTb.

6) IWIOCKOCTH, MPOXOJLIIe depe3 Touky A, meprneHmukyssipHo K mpsmoit A A,

A(3.1,4), A(-161), A(-116), A(0,4,-1) |,

3agaua 10. [Toctpouts KpuBbIE BTOPOIO MOPSIKA MO 3a1aHHBIM YPABHEHUSIM.

a) (x+3)2+(y—2)2:9 6) X_2+y_2:1
49 16
y2 X2 5
RN =—6X
25 9 DY

IIpumepHBIii BADHAHT KOHTPOJILHOM padoThI 2 ceMecTp

3anaua 1. Pemuth nuddepennuanbubie ypaBHEHHS.

a) coszxdy:(y+1)3dx 6) xy'=1,  y(0)=0

3amada 2. Pemuth nuddepeHimanbable ypaBHEHHS.

2y' =4+ >y

X
3anayva 3. Pemints AuddepennnaibHble ypaBHEHUS.
2X
r_ y2 — 1+ X2
1+x

3anaua 4. Pemuth quddepeHimanbHble ypaBHEHUs.

2(y' -y)=—xy

3anaya 5. Pemints auddepennnanbHble ypaBHEHUS.

2

a) y" =sinbx+5 0) xy"+Yy +x=0 B) yy”+(y’)2:1
3anaua 6. Pemuth nuddepeHimaibable ypaBHEHHS.

a) y'+4y=0 6) y'—-10y'+25y=0 B) V'+3y'+2y=0
3anava 7. Pemnth auddepennnaibHble ypaBHEHUS.

a) Y +4y +3y=x 6) y" — 6y +5y =567 B) Y'+ Yy —2y=8sin2x

32[,[[8.‘18. 8. HccnenoBaTh Ha CXOAUMOCTD PAABI C TOJOKUTCIIBHBIMU YJICHAMHA
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a)i4n+l 6) iw

43n

n=1

= 3 3
B)§4n+3 r)nz:;\/4n+3

33,[[3‘{& 9. HCCJ’IGI{OB&TB Ha a6COJ'IIOTHy10 " YCIIOBHBIC CXOAMMOCTHU 3HAKOUCPCAYIOIIHUEC PAABI

o0

- nt1 N = 1 1 n 3

3anaga 10. Haiitu 006;1acTh CXOAMMOCTHU CTETICHHBIX PSIIOB.

n=1

IIpumepHBIi BApUAHT KOHTPOJILHOI padoThl 3 cemMecTp
3agaua 1. Haiiti yacTHbeIe IPOM3BOIHBIC M YacTHBIEC AU epeHnransl ciaenyronux ¢yHKIHA.
1L z=In(y*-e™) 2. z=arcsin\xy 3. z=arctg(x’+y?)
3agaua 2. Haiitu nonusiii auddepennnan cieayomux GyHkuni
1. 7= 2. z=ctg(x+y) 3. z=tg(x/y)
3anaua 3. [IpoBepuTh, yJIOBICTBOPSET JIU YKa3aHHOMY YpaBHEHUIO naHHas GyHKus U .

2 2 2
xza—g+2xy ou +y28l;|:0, u=
ox oxoy oy

3anauva 4. Haiiti ypaBHeHHs KacaTelbHON MIOCKOCTH M HOPMAJIU K 3aJaHHOM TIOBEPXHOCTH S B

> |<

touke A.

S:2x’—y*+7°—6x+2y+6=0, A(L-11)

3anaua 5. Jlana pynxus U =U (X, y,z) u roukn M ,M, . Beraucinuts:

1. npousBoanyro 1ot pyHkimu B Touke M, no nanpasnenunto Bexropa MM, ;
2. gradU (Ml) M €r0 MOJIYJIb.

U=xy+y’z+2’x, M,(1L-12),M,(3,4,-1)

3anauva 6. ccienoBars Ha SKCTPEMYM Cleyronue GpyHKINHI
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z=yJx —2y? —x +14y

3agaua 7. IlpeactaBuTh ABOMHON HHTErpal H f (X, y)dxdy B BHJIC MOBTOPHOIO MHTErpaja C
D

BHEIIIHUM MHTETPUPOBAHHEM 10 X U BHEIIHUM HMHTEIPUPOBaHHMEM IO Y , eciau obnacts D 3anmana

yKa3aHHBEIMH THHESAMH. D:y=+4-Xx*y= \/3_X x>0.

D:y=+4—x%,y=+/3x,x>0

3anaua 8. Boluucinuth HHTErpaibl:

3 x G)Hdedy, €CIIH
a)jdxj(x2+y)dy 5
v D:y=7/x; y=2; x=0
B) ﬂ(x+2y)dx dy , eciu F)J!(X_Z) ydxdy, eciu
D
D:y=x; y=x° D:y=x,y=%x,x=2

33113‘—[3 9. Beruncnurth ﬂBOﬁHOﬁ HUHTETpall, UCIIOJIb3Ys IMMOJIAPHBIC KOOPAUHATHI.

33}13‘13 10. Beruuciaurs IUIOMIAb IIJIOCKOM obmactu D , OFpaHquHHOﬁ 3aJaHHBIMU JIMHHUAMU.

D:y? =4x,x+y=3,y>0

7. MOHJ OLEHOYHBIX CPeICTB NPOBeIeHUS TEKYIEero KOHTPOJIsl yCIieBaeMOCTH 1
NPOMEKYTOYHOM ATTeCTAUMH 00y4aloIUXCs M0 AUCHUILIHHE (3K3aMeH,
auddepeHunpoBaHHbIi 324€T)

@DOH/IbI OLIECHOYHBIX CPECTB, MO3BOJISIFOIINE OLIEHUTh YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIUI U pe3yIbTaThl OCBOCHUS JUCLHUILINHBIL, IPEACTABICHBI CACAYIOIUMHU KOMIIOHEHTAMH:

Kon (Ne Tun koHTpONS (MeKywuil, Bun xontpons Konunuectso
OLIEHUBAEMOM membi) NPOMENCYMOUHbIIL) (yemmuwiii onpoc, JJIEMEHTOB
KOMIIETEHIINH NUCbMEHHbLI Omeemn, (konuuecmeo
(unu ee yacTH) NOHAMUUIHBIU 60npoCO8,

OUKMaHm, 3adanuil), wm.
KOMRbIOMEPHbL mecm,
op.)

OK-7 1-10 | Texymwuit [IncemenHsIit orpoc ITo 4 Ha kaxxTOM
MPAKTUYECKOM
3aHSATHH

OK-7 1-3 | IlpomexyTouHBIN [InceMeHHBIN OTBET 6 3amaHui
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(x3amen)

OK-7 4-7 | IlpoMexXyTOUHBIH [IncbMeHHBIN OTBET 6 3amaHui
(muddepeHIrpoBaHHBI 3a4€T

OK-7 8-10 | IlpomexxyTOUHBIN [IuceMeHHBIN OTBET 6 3aaHui
(ox3amen)

7.1. OneHo4HbIe CpeACcTBA I TEKYLIEero KOHTPOJIsl yCIIeBaeMOCTH, IPOMEeKyTOYH O
aTTecTalliy 110 UTOraM OCBOCHHS JMCIHIIJIMHBI.

PCSYJ'IBTaTBI OCBOCHU JHUCIUITIIMHBI

O1eHOYHEIE cpe€acTBa

1 cemecTp

3naem: OK-7

- OCHOBHBIE IOHATHUS TEOPUU NPELEIIOB,
mQQepeHIaTbHOT0 HCYHCICHHS

(GyHKLIUU OIHOHN MEepeMEeHHON, UHTErpaJIbHOrO
UCYHCIICHUST (DYHKIUM OJHOW TIEPEMEHHOM,
JUHEWHOW anreOpbl, BEKTOPHOM aireOpbl U
AHAJIMTUYECKON r€OMETPHH.

[Tpunoxenue 1.1

Ymeem: OK-7

- HaXOJIUTh Mpeaenbl (PyHKIINIA;

- mudhepeHIpoBaTh K HHTETPUPOBATH
(GYHKIIUU OJTHOW MTEPEMEHHOI;

- MPOBOAUTH JACUCTBUS C MATPUIIAMU;

- HaXOJIUTh OIPeIeTUTENN MaTPHUIl U PEIIUTh
MaTpUYHBIC YPAaBHEHUS,

- HaXOJIUTh PELICHHs CUCTEM JINHEHHBIX
YPaBHEHHU;

- paboTaTh ¢ BEKTOpaMH; HCIOIb30BATh
CKaJIIPHOE, BEKTOPHOE U CMEIICHHOE
MIPOU3BE/ICHUE MIPU PEILICHUHU 3a/1a4;
-paboTaTh C ypaBHEHUSIMH MPSIMOU 1
IUIOCKOCTH;

-CTPOUTH KPUBBIE BTOPOTO MOPSIKA.

ITpunoxxenne 1.2

2 cemecTp

3naem: OK-7

- OCHOBHBIE TIOHSATUS Teopuu (YHKIUN
KOMIUICKCHOTO ITEPEMEHHOTO;

- METOAbl  BBIUUCICHHUS  OMPEIEIEHHBIX
WHTETPAJIOB;

- OCHOBHbIe BuUAbl  JuddepeHITnaIbHBIX
YpaBHEHHH U CTIOCOOBI MX WHTETPUPOBAHUS;

- OCHOBHBIE ITIOHATHS U METOIBI MCCIEIOBAHUS
YHCIIOBBIX PSJIOB.

[Tpunoxenne 2.1
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Ymeem: OK-71

- IPUMEHSATH OCHOBHbBIE TIOHATHUS TEOPUU
(GYHKIUI KOMIUIEKCHOTO MIEPEMEHHOT0;

- BBIUUCISATH OINpeAeNEHHbIE HHTErpaibl U
pemiarsb TIPUKJITHBIC 3a7auu c
HCIOJIb30BaHUEM OIPEAEIEHHBIX HHTETPAJIOB;

- HaXOJIUTh OOIIIEe U YaCTHOE PEIICHUE
OCHOBHBIX BUJIOB U depeHInanbHbIX
YPAaBHEHU;

- pemiath 3agauy Komu.

- HCCJIEIOBATh YHCIIOBBIE PSJIbI HA CXOJUMOCTb.

[Ipunoxenue 2.2

3 cemecTp

3naem: OK-7

- OCHOBHbBIE MOHATUS (PYHKLIMOHAIBHBIX PSI0B
u psanoB Oypee;

- METO/bl HaXO0KJICHHs YaCTHBIX MPOU3BOJHBIX
U HCHOJb30BAaHME HUX B  HAXOXJICHUU
JKCTPEMAJIbHBIX 3HAYCHUH,

- OCHOBBl  HHTErpajbHOrO0  HMCUHUCIICHUS
(GyHKINN HECKOIBKHX TIEPEMEHHBIX.

[Tpunoxenue 3.1

Ymeem: OK-7

-HaXxOJUTh 00J1aCTh CXOUMOCTH CTEIIEHHOTO
psna;

packiageiBaTh B psaj Teiopa u Makinopena
byHKIHIO;

HaxOJUTh YaCTHBIC IIPOU3BOIHBIE, CTPOUTH
JIMHUU YPOBHS,

- HaXOJUTh SKCTPEMYM (PYHKIIUH JIBYX
IIEPEMEHHBIX;

-HaXxOJUTh HauOoJIbIlIee M HAaUMEHbIIIEE
3HaYeHUs! QYHKIMH JBYX NEPEMEHHBIX Ha
3aMKHYTOH OorpaHM4YeHHOM 00aacTu;

- BBIYUCJIIATH JBOMHBIE HHTETPAJIBI U
MIPUMEHATH UX K PELICHUIO IPUKIIAAHBIX 3a1a4.

[Tpunoxenue 3.2.
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Ipunoxenne 1.1

A. BpIOpaTh npaBUIbHBINA OTBET:

A.1. Haiitu lim sin3x
x—0 X
a) HEe oTpeIeneH; 0) 3; B)
3 —
A.2. Haiitu  lim 2X—1
x>0 X° —5X+4
a) He onpeenéH; 0) -1; B) o

2 3 3 0
A3. Haiitu nunelinyro komOunanuro marpui: 2A+3B, rne 4 = [1 lj B :( j
13 6 7 3 11 3
a) ; 0) ; B)
5 1 2 0 4 =2

A.4. YpaBHEHUE NpsMOi, IPOXoAsdLIei uepes 3alaHHyt0 Touky M (XO Yo ) C HaIlpaBJIAIOIINAM

BEKTOpoM P = (M, N) nmeeT BUA:

A.5. Yro naspiBaetrcs munopom M ;j K OTIEMEHTY @;; KBaJPaTHOI MaTpUIBI A?

a) OIPEIETUTENh, COCTABIEHHBIN U3 3JIEMEHTOB A, OCTABIINXCS TIOCIIE BEIYCPKUBAHHMS 1 - O
: o i+j
CTPOKH U ] -TO cToJI0Ia, yMHOXKEHHBIN Ha (— 1) /

0) JIEMEHT @, ;, CTOSIIIHIA B I - Oif CTPOKE U ] -OM CTOJIOLIE MAaTPHIBI A

ija
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B) OIPE/ICIUTEIb, COCTABJICHHBIH U3 3JICMEHTOB A, OCTaBIINXCS TIOC/IC BHIUCPKUBAHUS I - Of
CTPOKU U J -TO cTONIONA

A.6. BekTOpHOE NpOM3BEIeHUE BEKTOPOB d U b B KOOpAMHATHOI (opMe paBHO:
a) axb=ab +ab +ab,;

T J k
0) axb=la, a a;
b, b, Db

Hpunioxenne 1.2

B. Pemuts 3a1auy ¢ 00bsICHEHUSIMHU:

3 2 3
B.1. Beruucauts onpenenurens: (4 -1 6
7 2 1

_ 1 2
B.2. Haiitu A~ ecu A=(1 3}

B.3. Halitu koopnHaThl BekTopa C =ax b ,ecad a= (2; 0; 1), b= (—3; -1 2)
B.4. Haiitu yron mexny npsimbeiMu 2X—Y+5=0u X—-y+3=0.
B.5. Hanucath ypaBHEeHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Touky M(2;-3;5) mepreHIuKyaspHO

BekTopy N =37 +2j—4k .

Mpunaoxenne 2.1

A. BpiOpatb npaBuiIbHBIN OTBET:

A.1. U3 3anaHHBIX ypaBHEHUH
dy

1) y* =6x+8; 2)y"+y +cosx=0; 3)&:x3+5x;
4)arcsiny’® = x+1.
Yxkaxute nuddepeHuanbHbie ypaBHEHUS
a)l;2; 0) 2;3; B) 3;4
A.2. Ykaxute nuddepeHimanbrHoe ypaBHEHHE BTOPOTO MOPSIIKA
1)(7x+5):%; 2) ayJx = y?; 3y =x*+Iny;

’

y

4)ex~y”:§.
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a) 3;4; 0)1;2; B)1;4

A.3. Jlano nuHeitHoe nuddepeHnrnaIbHOe 0THOPOJIHOE YPABHCHHE

y"+6y +9y=0.

Torma ero o0riee penieHre UMEET BUI:
a) y=e(c +C,X);

0) y=e¥(c,+¢,X);

B) y=¢*(6+x)

A.4. Ykazatp paa, 4Js1 KOTOPOIr'O BEIMIOJTHACTCA HCO6XOI[I/IMOG YCII0BUE CXOOUMOCTH.

a) i 3n-1,

“~on2+7"’

0

ORI

o N° 4+

2, 6n+3
B
) §6n—19

(y”

A.5. Jlan 3HaKouepeayromumiics psag =
n=1 n

a) psia CXOIUTCS a0COTFOTHO;
0) psii CXOTUTCS YCIOBHO;
B) pAJl PACXOUTCS

1
A.6. Beluncnuth uHTErpa I xe " dx
0

D1-2, 61 -2
e e

B. Pemts 3a1auy ¢ 00bsACHEHUSIMUI

B 1. Pemnth ypaBHenue: (X° —1)-y'-2xy =0

B. 2. Pemuth ypaBHeHue: y’—ﬂ =X
X

B. 3. Pemuts ypaBHeHue:
y'=2y'+y=0, y’(o) =-1 y(O) =2
B. 4. UccrnenoBaTh Ha CXOAUMOCTD PSI:

0

2.

n=1

n=1

n

32"
B.S. UccnenoBath Ha aOCONIOTHYIO M YCJIOBHYIO CXOJIMMOCTH PSII:

Sy

(n+1)2

. BeiOpath BepHOE yTBEpIKIEHUE.

IIpunoxenne 2.2
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Ipunoxenne 3.1

A. BpiOpath npaBWIbHBINA OTBET:

A.l. [lana pynakuus f (X; y) = v i 7 Berancnuth yactHble 3HaueHUs QyHKuuu f (1; 1) .

)05 2)1; 3)5

A.2.3anana ¢ynkius z = 2x° + xy® —5x° + y°. Ee yacTHO# MpoM3BOIHOI BTOPOTO
nopsiaka mo y Oyner GyHKIus?

1) z,, =2(x—3y)
2) 7y =2(x+3y)
3) z,) =3(x+2y)

A.3. I'paIMeHT IIOCKOTO CKAJIAPHOTO Moyst U =5— X%+ y2 B TOYKE A(l; 2) AMeEET BUL:
a) 2i+4]; 6) 2i—4j; B) —4i+2].

5 2
A. 4. 3HaueHHe UHTErpaa Idx J. xydy paBHO?
1 0
a) 2x; 6)24; B) 30.
2 3
A. 5. Yka3ath 061acTb I/IHTerI/IpOBaHI/I}IJ.dX I f (X, y) dy .

1 -1
a) Tpamnerus; 0) IpSMOYTOJIHUK; B) Tpamnenus.

A.6. T'eomeTpUUECKUM CMBICIIOM JABOMHOrO MHTErpasia H dxdy siBsercs:

D
a) InuHa rpaHuilbl oomactu D

0) momaae obmactu D
B) HE UMEET T€OMETPHUYECKOTO CMBICITA

Hpunaoxenne 3.2
B. Pemuts 3a1auy ¢ 00bsICHEHUSMU:

B.1. BeruncnuTh 3Ha4eHHE YACTHBIX MPOU3BOIHBIX (DYHKITUU B TOUKE:
f(x,y)= x/,\jx2 +y*, My(0,-1).
2_
B.2. HaiiTu yacTHBIe TPOU3BOAHBIC BTOPOTO MOPSAKA sl QYHKIIUU: Z = e’ ™’

B.3. UccrienoBarh Ha 9KCTpEMYM QYHKIHUIO: Z = y\/? —2y* —x+14y
B.4. Beruuciauth H(Xz + y)dXdy ,ecmn D1y =x*x=y>.
D

2

B.S. Berauciuth miomanp miockoi odiaactu D, orpaHUYeHHON 3aJaHHBIMU JTUHUSIMH.
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D:y* =4x,x+y=3,y>0

7.2. MeToan4yeckne peKOMEHIAIMHU K OlpeleIeHUI0 MPoueaypbl OlleHUBAHUS 3HAHUM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH, XapaKTePU3yOIIMX 3Tanbl (JOPMHUPOBAHUSA
KOMIIeTeHIN i

Pabouas yyeOHas mporpaMMa AUCHUILTUHBI COIEPKUT CIEAYIOIINE CTPYKTYPHBIEC AJIEMEHTHI:

- NIEpPEeYCHb KOMIIETEHIH, (POPMHUPYEMBIX B PE3yJIbTaTe W3YUEHHs TUCIMIUIMHBI C YKa3aHHEM
3TarnoB UX (OPMHUPOBAHUS B IIPOIECCE OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBIL;

- TUTOBbIE KOHTPOJIbHBIC 3a/IaHMs UM WHBIE MaTepHajbl, HEOOXOIUMbIE /Ul OLIEHKU 3HAHHIA,
YMEHHM, HaBBIKOB W (WJIM) OMbITA JCSATENBHOCTH, XapaKTEPU3YIOIIMX JTamnbl (HOPMHUPOBAHUS
KOMITIETEHITMI B TIPOIECCE OCBOCHHUsS O0pa30BaTEIbHOW MpOTrpamMMbl (Jajee—3aiaHus). 3aJaHus II0
Ka)XJI0M KOMIIETEHLIUH, KaK IPaBUJIO, HE JOJKHBI IOBTOPSITHCS.

TpeGoBanus 110 OPMUPOBAHMIO 3a1aHus Ha onerky SHAHUI:

- oOyyaromuiics JOHKEH BOCHPOU3BOIUTH M OOBACHATH y4eOHBIH Marepuan ¢ Tpedyemoit
CTENEHbIO HAYYHON TOYHOCTH U MOJIHOTHI;

- IPUMEHSIIOTCA CPEACTBA OLICHUBAHMS KOMIIETEHUUN: TECTUPOBAHUE, BOIPOCHI IO OCHOBHBIM
MOHATHUSIM JTUCUUIUIMHBI U T.11.

TpeGoBanust no GOPMUPOBAHUIO 3a/IaHUS HA OLEHKY YMEHU:

- oOyyaromuiicsi OJKEH  pellaTh TUIIOBBIE 3aqadd (BBIMOJHATH 33/1aHUSI) HAa OCHOBE
BOCITPOM3BE/ICHUSI CTAHIAPTHBIX aJITOPUTMOB PELICHUS;

- NPUMEHSIOTCS CIEAYIOLINE CPEACTBa OLIEHMBAHUS KOMIIETEHIMI: MPOCTbIE CUTYallMOHHbIE
3amaun (3agaHusl) C KOPOTKMM OTBETOM WJIM MPOCTHIM JIEHCTBUEM, YIpPaKHEHHUS, 3aJaHus Ha
COOTBETCTBHUE UJIM HA YCTAHOBJICHUE NPABUIbHON IIOCIIEI0BATENBHOCTH, 3CCE U JPYTOE.

TpeboBarmsi 1o (OpMHpPOBaHWIO 3aJaHus Ha OmeHKy HaBeikoB W (mmm) OIIBITA
JEATEJIBHOCTHU:

- oOydJaromuics JODKEH peliaTh YCJIOKHEHHBIC 3a7avd (BBITOJHATH 3aJaHUsl) Ha OCHOBE
MPUOOPETEHHBIX 3HAHUHN, YMEHUI 1 HABBIKOB, C UX MPUMEHEHHEM B ONPEICIICHHBIX CUTYaIUX;

- TIPUMEHSIOTCS CPEJICTBA OLICHMBAHUSI KOMIIETCHIIWI: 3aJaHusi TPEeOyIOIMe MHOTOIIATOBBIX
pelleHni Kak B M3BECTHOW, TaK M B HECTAHJAPTHON CHUTyalMsX, 33JaHUS, TPEOYIOIIHE MOITAITHOTO
pelieHuss U pa3BEpPHYTOTO OTBETA, CUTYAI[MOHHBIC 3aJa4M, MPOEKTHAsl MACSITENbHOCTb, 3aJaHus
pacuetHo-Tpaduueckoro tumna. CpeacTBa OLIEHWBAHUS KOMITETEHIIMI BBIOMPAIOTCS B COOTBETCTBHHU C
3asBJICHHBIMH Pe3yJbTaTaMU 00yUYEHUS M0 AUCITUTUIMHE.

[Ipouienypa BeICTaBIEHHUS OIIEHKH JOBOAMUTCSA JO CBEACHHUS OOYUaIOUIUXCS B TEUEHUE MecsIa C
Hayajia U3y4eHHUs! NUCUMIUIUHBI IMyTEM O3HAKOMJICHHS MX C TEXHOJOTHYECKOW KapTOW JUCIMILIUHBI,
KOTOpasi SBISETCSI HEOThEMIIEMO YacThio paboueil yaeOHOM mporpaMmbl O JUCIHUILTHHE.

B pesynbrare olieHMBaHWS KOMIETEHIMM Ha pPa3IUYHBIX JTanax ux (HOpMUpOBaHHUS 0
JTUCIUIUTAHE CTYACHTY HAUUCISIOTCS Oalyibl MO IIKalle, yKa3aHHOW B paboyeil yueOHO mporpamme 1o
JTUCITUTIITUHE.

7.3. Onucanue nokasarejed 1 KpUTEPHEB OLCHMBAHUS KOMIICTCHIIMI HA Pa3InYHbIX
Tanax ux popMupoBaHusl, ONMCAHUE KA OLlEeHUBAHUS

VYCnemHocTs yCBOCHMS AMCLUIUIMHBL XapaKTEPU3YEeTCsl KaYEeCTBEHHOW OLEHKOW Ha OCHOBE
JUCTa OLIEHKH C(OPMHPOBAHHOCTU KOMIIETEHIMH, KOTOPBIN SBISETCS NPUIOKEHHUEM K 3a4€THO-
9K3aMEHALlMOHHOHN BEJOMOCTH IIPHU IPOBEICHUH ITPOMEKYTOUHON aTTECTALUU 110 NUCLUILINHE.
Kpurepun oueHnBaHus KOMIIeTEHIUI
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Komnemenyuss cuumaemcsa cgpopmupoeannoil, €cliu TEOPETUUYECKOEe COJAEpKaHHE Kypca
OCBOEHO TMOJIHOCTHIO; MPH YCTHBIX COOECEOBAaHUAX CTYIEHT HCYEpIIbIBAIOIIE, IOCIEeI0BaTENbHO,
YEeTKO M JIOTUYECKU CTPOWHO M3JaraeT y4yeOHBI Marepuan; CBOOOJHO CIpaBISIETCS C 3aJadaMu,
BOIIpOCAaMH M APYTUMHU BHUJAMU 33JaHUil, TpeOYIOIUX MPUMEHEHUS 3HAHUM, UCIOJIb3YeT B OTBETE
JOTIOJTHUTENIBHBI MaTepual; BCce IpPEeAyCMOTpeHHbIe pabouell ydeOHOM mporpaMMol 3aJaHus
BBITIOJTHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAaHUSIMU, CTYJEHT CHOCOOEH aHAIM3HPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl; MPOSIBISIET CAMOCTOSTEIILHOCTh MPU BBINOJIHEHUM 3a/laHUM, KaueCTBO MX
BBITIOJIHEHHUS OLICHEHO 4YHclioM OaioB oT 86 10 100, 9TO COOTBETCTBYET HOBbIULEHHOMY VPOBHIO
c(hOPMUPOBAHHOCTH KOMITETEHITUH.

Komnemenyus cuumaemcsa cgopmuposannou, €Cli TEOPETUYECKOE COAEpkKaHHE Kypca
OCBOCHO IOJHOCTBIO; MPH YCTHBIX COOECEOBAHUSAX CTYAEHT IMOCJIEI0BATEIbHO, YETKO U JIOTHUECKH
CTpOITHO H3iaraeT y4yeOHBIH MaTepuall; CIpaBiseTcs C 3aJayaMM, BOIPOCAMU M JAPYTUMHU BHJIaMU
3ajaHui, TPEeOYIOIIMX MPUMEHEHHs 3HAHMI;, BCe MPEAYyCMOTpPEHHbIE pabodel yueOHOH Mmporpammoi
3a/1aHUs
BBITIOJIHEHBI B COOTBETCTBHH C YCTAaHOBJIEHHBIMH TPEOOBaHUSAMH, CTYJICHT CIIOCOOCH aHAIM3HPOBATH
MIOJIyYEHHBIE PEe3YJIbTaThl; MPOSBIISIET CAMOCTOSTEIBHOCTh MPU BBINOTHEHUHU 33JaHUN, Ka4€CTBO UX
BBITIOJIHEHHUST OIEHEHO 4YHuCIoM OamoB OoT 61 1o 85,9, 4TO COOTBETCTBYET nop0o208oM) VPOBHIO
c(OpMUPOBAHHOCTH KOMITETECHITUH.

Komnemenyus cuumaemcs Hec@hopmuposanHotl, €CIA CTYACHT TPU BBINIOJIHEHUH 33/IaHUI HE
JEMOHCTPUPYET 3HAHUKH Y4eOHOTro MmarepHuala, JONYCKAaeT OIIMOKH, HEYBEPEHHO, C OOJbIIMMU
3aTPyAHEHUSMH BBITIOJHSET MPAKTHYECKHE PA0OTHI, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, OIS
HEBBIMOJHEHHBIX 33/IaHUN, MPEeIyCMOTPEHHBIX pabodyeil yueOHOUM mporpammoii cocrasiseT 55 %,
KAaueCTBO BBIIIOJHEHHBIX 3aJaHUl HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHMSIM, KaueCTBO MX
BBITIOJTHEHUS OLEHEHO YMCIIOM 0alsioB HIKE 61, UTO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

IIxaJja oeHKH YPOBHSI OCBOCHMS THCIHUIITIHHBI

KauecTBeHHas olieHKa MOKET OBITh BBIpaXKEHA: B IPOIIEHTHOM OTHOIICHUU KaYyeCTBA YCBOCHUS
JUCLMILIMHBL, KOTOpasi COOTBETCTBYET OajljlaM, W MEPEBOAUTCA B YPOBHEBYIO WIKANy U OLIEHKH
«OTIUYHOY / 5, «xopoiio» / 4, «yAOBIETBOPUTEIBHO» / 3, «HEYIOBIETBOPUTEIHHO» / 2, «3aUTEHOY,
«He 3auTeHo». llpemonaBaTenb BENET NHUCHMEHHBIM ydeT TEKylled YCIIEBa€MOCTH CTYyJEHTa B
COOTBETCTBUH C TEXHOJIOTMYECKON KapTOW IO JUCLIUILINHE.

LIkana oyenxu pe3ynbmamos 0c80eHUs OUCYUNTUHBL, CHOPMUPOBAHHOCTIU KOMNEMeHYU

IIkanbl OLEHKH YPOBHSA
copMHPOBAHHOCTH IIkajia oueHKH YPOBHS OCBOCHUSA M CLUIIINHBI
KoMneTeHuuu (i)

Ypoenesas 100 100 S-Oannvuas wikana, Heougppepenyuposanuas
WKana oyeHKu banvHas banvras ouggepenyuposannas oyeHKa
KoMnemenyuil wiKana, wiKana, oyenka/oann

% %
JIOTIOPOT OBBIN HIxke 61 Huxe 61 «HEYJIOBJIECTBOPUTEIBHOY / 2 HE 3a4TEHO

MTOPOTOBBIH 61-85,9 70-85,9 «xopomoy / 4 3a4TEHO

61-69,9 «yJIOBJIETBOPUTEIHHOY / 3 3a4TEHO
TTOBBIIICHHBIN 86-100 86-100 «OTIUYHOY» / 5 3a4TEHO
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8. YueOHO — MeToqu4ecKoe U MHGOPMALHMOHHOE o0ecTiedeHUe TN CHUIITMHBI

8.1. IlepeyeHb OCHOBHOI M JOMOJHUTEIbLHON y4eOHOI JINTepaTypsbl, HE0OX0AUMOM
AJIS1 OCBOCHHS TUCHHUIINHBI

Cnucoxk OCHOBHO# JUTEPaTyphI

1. Maremaruka B mpuMepax U 3aj1adax [ IJIeKTpOHHBIN pecypc] : yuel. mocodue s By30B 10
TexH. cneruansHoctsM / JI. H. XXyp6enko [u ap.]. - [lokyment Bookread2. - M. : UHOPA-M,
2016. - 372 c. - Pexxum nocryna: http://znanium.com/bookread2.php?book=484735.

2.  Tlantenees, A. B. O0bikHOBeHHBIC MU PepeHIMabHBIC ypaBHEHUS. [IpakTuKyMm

[DnmexTpoHHEIH pecypc] : yael. mocobue iis By30B 1O HAIPABICHUSM TOJIIOT. €CTECTB. HAYK,

TEXHUKH, THPOPMATHUKH ¥ SKOHOMHUKH (KBanudukaius (ctenens) "0akanasp") / A. B. [lantenees,
A. C. Slkumoga, K. A. Peibakos. - Jlokyment Bookread2. - M. : UTH®PA-M, 2016. - 431 c. - Pexxum
nocryma: http://znanium.com/bookread2.php?book=549273.

3.

Py6Gamkuna, E. B. Jluneitnas anre6pa. Jlunelineie onepatopsl. KBagpaTudasie Gopmabl.

KomrmnekcHbie uncna [DnekTpoHHbIN pecypce] : yueb. mocodue / E. B. Pybamkuna. - JJokymeHt
Bookread2. - M. : UH®PA-M, 2016. - 38 c. - Pexxum goctyna:

http://znanium.com/bookread2.php?book=544419.
4.

Y4eOHo-MeToin4YecKoe nmocodue no aucuuinHe "Matematuka" [ DIeKTpOHHBIN pecypc] : ans
texH. HanpasieHuit BO. Y. 1 / [ToBok. roc. yH-T ceppuca (PI'6OY BO "IIBI'YC"), Kad. "Beicr.

marematuka" ; cocT. FO. C. [lanunoBa. - Jlokyment Adobe Acrobat. - Tonesttu : IIBI'YC, 2018. -
926 Kb, 119 c. - bubnuorp.: c. 117-118. - Pexxum goctyma: http://elib.tolgas.ru

5. YueGHo-MmeToauyeckoe mocodue mo nucuuriuiiae "MatemaTtuka" [DIeKTpoHHBIN pecypce] : Ais
TexH. HanpasneHuit BO. Y. 2 / [ToBomk. roc. yu-T cepsuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicr.

maremartuka" ; cocT. FO. C. [lanunoga. - lokyment Adobe Acrobat. - TonssitTu : [IBI'YC, 2018. -
1,01 MB, 138 c. - bubmuorp.: ¢. 136-137. - Pexxum moctymna: http://elib.tolgas.ru

6.  YdeOHO-MeTomMYECKOE MocoOue Mo AuciuiuinHe "MaTtemartuka" [ DIeKTpOHHBIH pecype] : as
texH. HanpasneHuit BO. Y. 3 / [Toomk. roc. yu-T cepsuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicmr.

marematuka" ; cocT. FO. C. [lanunoga. - lokyment Adobe Acrobat. - Tonssittu : [IBI'YC, 2018. -
986 Kb, 114 c. - bubmumorp.: ¢. 113. - Pexxum noctyma: http://elib.tolgas.ru

7. Y4eOHo-meroanueckoe nmocodue no qucruminHe "Matemaruka'. Paznen "HuTerpanbHoe
HcUuciIeHne QYyHKIIMUA HECKOJIbKUX MepeMEHHbIX" [ DIEeKTPOHHBIN pecypc] : A TEXH.
HanpasieHuit noarot. BO / IToBomk. roc. yH-T cepuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicir.

maremartuka" ; cocT. FO. C. [lanumnoga. - Jlokyment Adobe Acrobat. - Tonssittu : [IBI'YC, 2017. -
600 Kb, 64 c. - Pexxum gocryna: http://elib.tolgas.ru

8.  YueOHo-meroanueckoe nocodue no pucuunae "Matematuka', pazaen "Unrterpanst”

[DnexTponHbIi pecypc] : ms Beex Hanpasieruit BO / [ToBomk. roc. yH-T cepBuca (PI'BOY BO

"TIBI'YC"), Ka¢. "Bsicui. marematuka" ; coct. T. B. Hukutenko. - Jlokyment Adobe Acrobat. -
TonwsitTh : [IBI'YC, 2017. - 467 Kb, 57 c. - Pexxum noctyna: http://elib.tolgas.ru.

9. Iumayes, B. C. Bricmast MmareMaTuka [ Q7IeKTpOHHBIH pecype] : yued. s By3oB / B. C.

Hlunaues. - JJokyment Bookread2. - M. : UHDPA-M, 2015. - 479 c. : uin. - Pexxum pocryna:
http://znanium.com/bookread2.php?book=469720.


http://znanium.com/bookread2.php?book=484735
http://znanium.com/bookread2.php?book=549273
http://znanium.com/bookread2.php?book=544419
http://znanium.com/bookread2.php?book=469720
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10. unaues, B. C. 3amaynuk mo BeICIIEH MaTeMaTUKe [ DIEKTPOHHBIN pecypc] : yuel. mocobue
st By30B / B. C. lllunaues. - 10-e u3a., crepeorur. - Jlokyment Bookread2. - M. : UHOPA-M,
2018. - 304 c. - Pexxum moctyma: http://znanium.com/bookread2.php?book=927763.

Cnucok 10NM0THHUTEIbHOM JINTepaTypPbl

11. Beicmmas MaTeMaTHKa B yIpaxHeHUIX U 3a1adax [Tekcr] : [y4e0. mocoOue aiis By30B] : B 2 .
Y. 1 /I1. E. Jasxko [u ap.]. - 7-e u3A., ucnp. - M. : OHUKC [u ap.], 2008. - 368 c. : un.

12. Breicuras maTemMaTHKa B YIIpaXHEHUSAX ¥ 3afadax [Tekcr] : [yueO. mocobue s By30B] : B 2 4.
4. 2 /II1. E. Haunko [u ap.]. - 7-e uzx., ucrp. - M. : OHUKC [u ap.], 2008. - 448 c. : u.

13. IMuckynos, H. C. Iuddepenunansaoe u uHTerpanbaoe ncuncienus [Teker] : yueb. mocobue
st BTy30B T. 2 / H. C. ITuckynos. - U3a. crep. - M. : Uaterpan-Ilpecc, 2007. - 544 c. : cxem.

14. TTuckynos, H. C. Iuddepenunansaoe u uHTerpanbuoe ncuncienus [Teker] : yueb. mocobue
st BTy30B T. 1 / H. C. ITuckynos. - M3a. crep. - M. : UaTerpain-Ilpecc, 2007. - 415 c. : cxem

15. Cnanig-nekmus no nucuuruinHe "MatemaTtuka" o teme "Teopus npeaenoB” [DneKTpOHHBIH
pecypc] : s Beex Hanpasieruit BO / [Toomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"), [Kad.
"Boicur. matematuka'] ; coct. T. B. Hukurenko. - lokyment PowerPoint. - Toassttu : [IBI'YC,
2018. - 883 Kb, 111 c.. - CD-ROM.

16. Cnaiin-nexuus o nucuuminae "Matemaruka mo teme "®yHKIIMH HECKOIBKUX MEepEeMEHHBIX "
[DnexkTpoHHbIi pecypc] : mist Becex HampasieHuit BO / [Toomxk. roc. yu-T cepsuca (PI'BOY BO
"TIBT'YC"), [Kad. "Bsicm. marematuka'] ; coct. 0. C. Jlanunosa. - Jlokyment PowerPoint. -
Tonesitth : [IBI'YC, 2018. - 567 KB, 29 c.. - CD-ROM.

17. Cnang-npakTukym no nucuuiuinae "MatemaTtuka' no teme "Boraucienne 1BOMHBIX
uHTEerpanoB" [DIeKTpoHHBIN pecypc] : st TexH. Hanpasienuit BO / [ToBomk. roc. yH-T cepBuca
(®I'BOY BO "IIBI'YC"), [Kad. "Beicmi. matemaruka'] ; coct. FO. C. lanunosa. - JIokyMeHT
PowerPoint. - Toaesartu : [IBI'YC, 2017. - 378 KB, 37 c.. - CD-ROM.

8.2. [lepeuenn pecypcoB HHGPOPMAIHOHHO-TEIeKOMMYHUKANIMOHHO ceTn "UHTepHeT"
(magee - cers ""UHTEpHET"), HEOOXOAMMBIX /15l OCBOCHUS THCHHUILINHBI

Hnmepnem-pecypcol
1. Allmath.ru [DnexTpoHHBIi pecypc] : Bcs MaTeMaTuka B OIHOM MecTe. — Pexxum noctyma:
http://www.allmath.ru/. - 3aru. ¢ skpana.

2. Exponenta.ru [OnexTpoHHbIH pecypc] : oOpa3zoBar. mar. caiiT. — Pexum pocryna:
http://www.exponenta.ru/. — 3ar. ¢ skpana.

3. Math-Net.Ru [Dnexkrponnsiii pecypc] : o0mepoc. Mar. mopral. — Pexum gocryma:
http://www.mathnet.ru/. — 3arx. ¢ skpana.

4. ToTtoBble 3amayll W peUIEHUS OHJAWH [DJeKTpoHHBIM pecypc]. - Pexum pocryna:

http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

5. Hayunas osnextponnas Oubnuoreka €LIBRARY.RU [OnextponHblii pecypc]. - Pexum
noctyna: http://elibrary.ru/defaultx.asp. - 3arx ¢ sxpana

6. Pemenwme BBICHICH MaTeMaTHKH OHJAWH [DIEKTpOHHBIM pecypc]. - Pexum nocryma:
http://mathserfer.com/. - 3arx. ¢ skpana.


http://znanium.com/bookread2.php?book=927763
http://www.allmath.ru/.%20-%20HYPERLINK%20%22http:/www.iprbookshop.ru/.-%20����%22����
http://www.exponenta.ru/
http://www.mathnet.ru/
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7. YHuBepcaiabHble 0a3bl JaHHBIX East View [DnextpoHHbIi pecypce]. - Pexum nocrymna:
http://www.ebiblioteka.ru/. - 3arn. ¢ sxkpana.

8. DnekrpoHHas OubOmuoreyHas cucrema I[IOBOKCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA
cepBuca [ DaeKTpoHHEBIH pecypc]. - Pexxum pocrtyma: http://elib.tolgas.ru/. - 3aru. ¢ sxpana.

9. DnexkTpoHHO-OMOIMOTEYHass cuctemMa Znanium.com [DnekTpoHHbIH pecypc]. - Pexum
noctyna: http://znanium.com/. — 3ari. ¢ skpaHa.

9.lepeyenb HH(POPMAIIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YyeMbIX MIPU OCYIIECTBJICHUHU
00pa3oBaTeILHOIO NMPoIecca MO0 JMCUMILINHE, BKJIKYAs NepedyeHb NPOrpaMMHOro
obecrieyeHus: U MHGOPMALHOHHBIX CIIPABOYHBIX cHCTeM (IIPU HEOOXOTUMOCTH)

[TakeTnl KOMIIBIOTEPHBIX IIPOIrpaMM:

-Windows

-Microsoft Office

-MS Word

-MS Excel

-MS Power Point

KOMHBI-OTepHBIe nporpaMmbl UCIIOJIB3YKOTCA IIPU BBIITOJIHCHUU PIP u HU3YyUCHUH BOIIPOCOB,
BBIACJICHHBIX OJIsI CAMOCTOSTCIIBHOT'O I/I3y‘IeHI/I$I.

10.0nucanne MaTepuaIbHO-TeXHNYeCKOH 0a3bl, He00XO0AUMOIi 11 OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO MpoLecca M0 JUCHUIIHHE
10.1. CnenuajibHO 000pY10BAHHBIE KAOUHETHI U Ay IMTOPUHU

Cpeocmea obyuenus — yueOHas aureparypa (peKOMeHayeMas OCHOBHAs U JIOTOJIHUTEIbHAs
JuTepaTrypa), oOLIeHNE Ha IPAKTUYECKUX 3aHATUSAX B BUJIE JUAJIOTA.
TexHuueckue W INEKTPOHHBIE CpeACTBa OOy4YeHHMS M KOHTPOJIS 3HAHMA —
IIPOMEKYTOYHBI M UTOTOBBIM TECT MO BCEM TEMaM JMCHHIUIMHBI, KOTOPBIA MOKET MCIOJIb30BAThCS
KaK TpeHUpOBOUHBIN TecT. HoyTOyK — /U1 IpoBeieHus cai1-IeKuuii.

Ne HaumenoBanue OCHOBHOE CieIMaTU3UPOBAHHOE 000PYIOBaHUE
000pyI0BaHHBIX
yueOHBIX KaOMHETOB U
(unm) ayauropuii
1 Ilepeuenp OCHOBHOT'O 000pyI0BaHUS: KOMIIJIEKC
JlekMOHHAsT ayTUTOPHUS | MYJIBTEMEAMIHOTOTO  MPOEKIIMOHHOTO  000pynoBaHus  (dKpaH
DraperLuma, npoektop Sanya PLC), kommiekT yueOHONH Mebenu

Ha 60 mocagoYHBIX MECT.



http://elib.tolgas.ru/
http://znanium.com/

11.TlpumepHas TeXHOJIOTHYeCKAsI KapTa TMCHUILIMHBI «MaTemaTuka» 1 ceMmecTp
Wuctutyrt (paxynsrer) _OUTC
kadenpa «Briciiasg_maTemMaTHka

59

HamnpaiieHue noarotoBku 15.03.02 «TexHonornyeckue MamvHbl 1 000PyI0BaHUEC)

Kon-Bo ['paduik mpox 0K AEHUSI KOHTPOIBHBIX TOUCK 3a4.
Kon-Bo | Gamios o | Hemens
No Buibl KOHTPOJIBHBIX CeHTs0pb OKTs0pb Hos6pn JHexabpb 5
0 KOHTP. 3a 1 =
TOYEK =~
TOYEK KOHTD.
— 2 3| 4|5]|6 |7 10 | 11|12 |13 | 14 | 15 | 16
1 Oo0s13aTeIbHbBIE:
11 | PIP 15 + +
1.2 | KonTtposbHbIe paboThI 10 + +
13 [IpomexxyTrounoe 1 5
TECTUPOBAHHE
14 BBejeHne KOHCIIEKTa 1 5 +
JEKIHAH
15 CocraBiieHHE CIIPABOYHOTO 1 5 +
Marepuaia
Hroro
2 JlomoJiHUTEILHBbIE
3ayer /3K3aMeH ‘ ‘ ‘ ‘ ‘ | DKk3aMmeH
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11.ITpuMepHasi TEXHOJIOTHYECKASI KAPTA AUCHHUILIMHBI «MaTeMaTHKa» 2 ceMecTp
HNucturyt (pakynprer) DPUTC
kadenpa «BpIciias_maTemMaTHKa
HarpaBjieHue noarotoBku 15.03.02 «TexHomornueckre MaluHbl 1 000PYI0BAHUE)

Koun-Bo ['paduik mpox 0k IEHUSI KOHTPOIBHBIX TOUCK 3au.
Buasl KOHTPOIILHBIX Kon-o 6annos D M A Maii 2 HEACHA
No A p KOHTP. a1 €Bpajib apTt peib an S
TOYECK =
TOYEK KOHTP.
rouxy | 1| 2|3 |4 |5|6]7|8)|9|10]11 1213|114 |15]16
1 Oo0s13aTeILHBIE:
1.1 | PIP 2 15
1.2 | KoHTposbHbIe paboThI 3 10
13 IIpomexxyrounoe 1 15 +
TECTUPOBAHUE
14 BBezeHue KOHCIIEKTa 1 10 +
JICKIIUU
15 CocraBiieHre CpaBOYHOTO 1 15 +
Marepuaia
Hroro
2 JlonosHUTENIbHBIE
3ader /7K3aMeH I[Hq)
3a4ér
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11.ITpumMepHasi TEXHOJOTHYECKAsI KAPTA JUCHUILIMHBI «MaTemMaTuka» 3 ceMecTp
HNucturyt (pakynprer) DPUTC
kadenpa «BpIciias_maTemMaTHKa

61

HarpaBjeHue noarotoBku 15.03.02 «TexHomornueckre MaluHbl 1 000PYI0BAHUE)

Kom-Bo ['paduik mpox 0k IEHUSI KOHTPOIBHBIX TOUCK 3ad.
Kon-Bo | OGammoB o | Henens
Ne Buibl KOHTPOITBHBIX CeHntsi6ps OkTs6pB Host6ps JlexaGpb 5
0 KOHTP. 3a 1 =
TOYECK =
TOYEK KOHTP.
TouKy 2 |3 |4|5|6 |7 10 | 11 | 12 | 13 | 14 | 15 | 16
1 Oo0s13aTeILHBIE:
1.1 | PIP 15
1.2 | KoHTposbHbIe paboThI 10
13 IIpomexxyrounoe 1 5
TECTUPOBAHUE
14 BBezeHue KOHCIIEKTa 2 5 +
JICKIIUU
15 CocraBiieHre CpaBOYHOTO 2 5 + +
Marepuaia
Hroro
2 JlonosHUTENIbHBIE
3ader /9K3aMeH ‘ ‘ ‘ ‘ ‘ I DK3amMeH
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