MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBbILLIEHHBLIX TEXHOMNOMMIN U AM3arHa»
(cnerynta)

YTBEPXOAIO
Oupektop BWT3

JOKYMENT IO TITECAR
AWTEKTPOHHON MOIMHCERY
CHEJEHHA O CEFTHHEEATE 30

Coprwfuear:  Td 1 ShER e b &7 ol T WL T IRS TE R
Enaesn:  hwwwen [lssea samunpennm

Telrruameam:

& TLAL NI20 po X112, 24122

PabouyasinporpammaaucuunivuHbI

®roC3++z130302-23_21-15.plx

13.03.02 OnekTpoaHepreTmka 1 aNeKkTpoTEXHNKa

| B1.0.14 | Marematuka
Y4yebHbIinnaH:
Kadeapa: | 4 BobicwenmatemaTunkm
HanpaBneHnenoaroToBku:
(cneumanbHOCTb)
MpodunbnoaroToBKM: OnekTponprBoA U aBTOMaTHKa
(cneunanusauus)
YpoBeHbobpasoBaHusa:  Gakanaepuat
dopmaobyyeHus: 3a04Has

MnaHy4ye6HoOronpouecca

KoHTakTHasipaboTaobyyatoLy,

Cewmectp nxcs Cawm. [KoHTponsb,| Tpyooémkoc | PopmanpomexyTodHonaTTecT
(kypcans 3A0) n MpakT. |[Pabota| uac. T, 3ET aumm
eKkuum
3aHATHSA
1 yn 12 12 318 18 10 Skaamen
PO 12 12 318 18 10
5 yn 6 6 128 4 4 3aver
PO 6 6 128 4 4
Voro yn 18 18 446 22 14
PO 18 18 446 22 14

CaHkT-lNeTepbypr

2021




Paboyasa nporpamma gucuunnvHbl COCTaBneHa B COOTBETCTBMU C hefepanbHbiM rocyaapcTBeHHbIM 06pa3oBaTenbHbIM
CTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto noarotoBkn 13.03.02 OnekTposHepreTvka U 3NeKTpoTEXHMKA,
yTBEPXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus n Hayku Poccuiickon Pegepauun ot 28.02.2018 r. Ne 144

CoctaButens (u):
cTapummnnpenogasartenb KynsaxtuHa O.E.

Ot kadenpbl cocTaBUTENS: ViBaHOB B.9.
3aBegyowmin kadeapon BbiCLLIEN MaTeEMATUKN

Ot BbINycKkatoLeln kadeapsbi: bnarogapHbin H.C.
3aBenyowmii kacbeapon

MeToanyeckumnotaen: CmupHoBa B.I".



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1UenbaucumnnuHbl: 3aknagkamaTeMaTnyeckoroyHaameHTakakCpeACcTBamM3yYeHUSIOKpYKatoLweroMmmpaansy
CNELLUHOro0CBOEHUAONCUMMITMHECTECTBEHHOHAYYHOrOMNPOECCUOHANTBHOTOLMKITOB.
1.23agaungncumnimnHbl:

3a|<r|a,u|<aMaTemaqueCKoroq)pr,aMeHTa KakcpeacTBandy4eHnUdaoKpyXxarwweromMmmpaonaycnewHoroocsoeHnagnc
umnrinHecTteCctBeHHOHay4 HOFOVII'IpO(beCCVIOHaJ'IbHOFOLI,I/IKJ'IOB.

1.3TpeboBaHuAKNpeaBapUTENIbHONNOANOTOBKEOOYYaloLLEerocs:

MpenBapuTenbHasnoaroToBkanpeanonaraeTco3gaHNeoCHOBbIANAMOPMUPOBAHMAKOMIETEHLMI, yKasaHHbIXBMN.2
,IPUN3YHEHNNONCLUNIINH:

BasnpyeTcsa Ha koMNeTeHLMsIX, CCHOPMMPOBAHHbLIX Ha NpeablayLLemM ypoBHe obpa3oBaHus.

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlMK-3: Cnoco6eH NpMMeHATb COOTBETCTBYHOLLMIA (PU3NKO-MaTeMaTUYeCKUI annapaT, MeToAbl aHanusa n
MoAenUpoBaHUus, TEOPEeTUYECKOro U IKCNepMMeHTarbHOro uccrneaoBaHUA NpU pelleHnn npogeccuoHanbHbIX
3apauv

3HaTb:0CHOBblIaHaNMTUYeCKONNNMHenHonanrebpbl, AnddepeHLansHOroOMMHTErpanbHOroNCHYUCIIEHNSA, nocnegoBaTeNbH

OCTUMPSAbI, YUCTIEHHBIEMETOAbI,(DYHKLIMUKOMMNEKCHOrONEePEMEHHOT0,31eMEHTbIYHKLIMOHANBbHOroaHanm3a,BekTopHhkIia
Hanus.

YMeTb:npyMmeHsTbMaTeMaTmyeckuiannapaTuccnieaoBaHnadyHKUnn, nnHenHonanrebpbl,anddepeHumnansHoronnHTerpa

NbHOroUCYMCNEHNs, paaoB,amddepeHLManbHbIXypaBHEHW, TEOPUNGYHKLIMAKOMMNIIEKCHOrONEPEMEHHOTO, YNCNIEHHbIXMET
0[10B

Bna.qub:MeTouaMMpeLueHMﬂsa,qaqcan MeHeHVleMTeOpeTI/I‘-IeCKI/IXOCHOBBbICLIJeVIMaTeMaTVIKI/I




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TEeM U y4eBHbIX 3aHATUIA

CemecTp
(kypcansa 3A0)

KoHTakTHasipaboTa

Tlek.
(4acbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoOBaLl.
opMbI3aHATHIA

Paspgen 1. JluHenHasianrebpa

Tema 1. AnemeHTbl NIMHENHOW anrebpbl.
Onpegenutenn, AencTems ¢ Matpuuamu,
BEKTOpPHOE NPOCTPaHCTBO, CUCTEMBI
NVHENHBbIX YpaBHEHWI.

53

Tema 2. Bektopbl B TpexXmepHOM
NpPOCTPaHCTBeE.

BekTopbl: TpexmepHoe BEKTOPHOE
NMPOCTPAHCTBO, JfIMHEWHbIE onepauun ¢
BEKTOpamu, OPTOHOPMUPOBAaHHLIN Gaswuc,
CcKansipHoe, BEKTOPHOE W CMellaHHoe
npousseneHus.

53

Pasgen 2. AHanuTnyeckasreomeTpus

Tema 3. Ananutnyeckas reoMmeTpus Ha
NAOCKOCTW.

AHanuTuyeckas reomeTpus: npocTenwvne
3aJayn Ha meTod KoopAauHaT, ypaBHeHue
MPSAMON Ha MNMOCKOCTW, KpUBble BTOPOrO
nopsiaka.

53

Tema 4. AHanutuyeckas reomeTpus B
NnpocTpaHcTBe.

YpaBHeHve NNOCKOCTH, ypaBHeHust
npsamMon B mnpocTpaHcTBe. [loBepxHOCTH
2-ro nopsgka W UX MpUMEHeHMe Ha
npakTuke.

53

Pasgen 3. OndbdepeHumnansHoe
ncyncneHne pyHKLMM ogHON NepemMmeHHomn

Tema 5. lNpeaensl, HenpepbIBHOCTb.
Mpegen nocnegoBaTensbHOCTM U PYHKLUN.
3amedatenbHble npegensl. beckoHeuyHO
Manble U ux cpaBHeHue. BbeckoHeyHo
Gonbline " nx CpaBHeHMe.
HenpepbIBHOCTL. Teopembl 0 QYHKUUSAX,
HenpepbIBHbIX HA OTpes3kKe.

53




Tema 6. MponsBogHas PyHKUNN.
OundbdepeHunan.

MpaBuna pguddepeHumnpoBaHusa. Tabnuua
npon3BoaHbIX. Teopembl o
anddepeHunpyemMbix QYHKLUNAX.

dopmyna Tewnnopa. ®opmynel MaknopeHa ans
HEKOTOpPbIX OYHKLNN

WUtoro B cemecTpe (Ha kypce anga 3A0)

53

KOHCyJ'IbTaLl,I/IVI M NPpoOMeXyTo4YHada aTtrectauua
(Ok3ameH)

12

12

318

13

Pasgen 4. VIHTerpansHoencymcnenune

Tema 7. HeonpepgeneHHbli nHTerpan
OnpepeneHue, CBOWCTBA, 3amMeHa
NepemMeHHON, WHTErpypoBaHME MO YacTsm,
WHTErpMpoBaHne paumoHarnbHbIX Apoben u
MppaunoHarbHbIX BbIPaXXEHWUA.

Tema 8. OnpeaeneHHbIn nHTerpan.
OnpegeneHne, cBOWCTBa  OMNPEAENEHHOro
uHTerpana, Teopema bappoy,

dopmyna HbtoToHa-JlenbHuua. 3ameHa
nepemMeHHON, MHTETPUPOBAHNE MO YaCTAM.
MpunoxeHus.

22

Paspgen 5. uddepeHunansHble ypaBHEHUS U
psabl

22

Tema 9. OudpepeHuymnansHble ypaBHEHUS.
3agava Kowun " KpaeBas 3agava
(dbopmynupoBkm), obLlee pelieHne 1 obLmn
WHTerpan, ypaBHeHust 1-ro nopsiaka,
cBofsLLMeca K KBagpaTtypam, CTPyKTypa
obLero pelleHns NMMHENHOrO ypaBHEHWs 2-ro
nopsigka, NMHeErHbIE YpaBHEHUS C
MOCTOSIHHbIMU KO ULMEHTAMN, CUCTEMBI
NNHENHBIX YPaBHEHUI, MPUITOXEHUSA
andpdepeHunansHbiX  ypaBHEHUA B Teopun
konebaHui

Tema 10. Psgbl

[Mpu3Haknm CXOOAMMOCTM  YUCNOBBLIX  PSAOB,
byHKLUMOHarbHbIE psabl, paBHOMepHas
CXOAMMOCTb, CTeneHHble psadbl, Teopema
Abens.

OuddepeHumpoBaHme U1 UHTErpupoBaHue
CcTeneHHbIX psaoB, psa Tennopa, pasnoxeHune
B psag Tennopa OCHOBHbIX 3SMeMeHTapHbIX
yHKUMI, P

®ypbe, pasnoxeHue KyCOYHO-HernpepbIBHOMN
dyHKUMM B psg dypbe

22

Paspen 6. ®yHKL MM HECKONBKUX NEPEMEHHbIX U
KpaTHble nHTerparnbl

22




Tema 11.
nepeMeHHbIX.
YacTHble npou3BOAHbIE, MPOU3BOAHAS
CnoxHon yHKuuKn, andpdepeHuymnan,
MponseogHas no HanpasneHuto,
rpagmeHT. OKCTPEMYM.

CDyHKLI,I/IM HECKOJ1bKUX

20

Tema 12. KpaTHble U KpUBOMUHEWHbIE
WHTErpanbl.

[BoviHon n  TpPOWHOWM WHTerpansl,
KPVUBOMUHENHbIE uHTerpansl 1-ro n 2-ro
poAaa,

yCroBusi  HE3aBUCUMOCTU
NMOBEPXHOCTHbIE
OnemeHTbITEOPUMNONS.

oT  nyTw,
MHTEerpansl.

20

Wtoro B cemecTpe (Ha kypce ansa 3A0)

128

KoHcynbTaumm 1 npoMexyToyHast

aTrectauus (3ader) 025

Bcero koHTakTHas pab6orta n CP no

41,25
aucumninHe

459

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH[1 OLIEHO4HbIX CPELCTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHWA pe3ynbLTaToB o6yveHus

5.1.1 NMokasaTennoueHnBaHUA

KogkomneteHuumn

MokasaTenuoLeHnBaHUAPe3ynbTaTOBOOYyYEHNS

HanmeHoBaHueoueHo4HOrocpeacTea

O6napaet  3HaHMAMU OCHOB  Teopumu
3agav; cTaTucTudeckme
3KCMepUMEHTanbHbIX JAaHHbIX.
MpumeHsieT  BEpPOSITHOCTHble  MEeToAbl
npuKNagHbIX 3agav; obpabaTbiBaTb

MHcpopmaumtio.

mMeToabl

OrlK-3

3ajav, aHannaa

METOANKON NOCTPOEHUA,

H606XOJJ,I/IMble Aana peweHna matemMmatudecknx U npuknagHbiX

Bnageet BEPOATHOCTHbLIM NOAXOAOM K NOCTAaHOBKE U peLlueHunto

BEPOSATHOCTEN,

0bpaboTkm
Bonpocbl ycTHoro cobecenoBaHus.
MpaKTUKO-OPUEHTUPOBAHHbIE
3ajaHus.

Ans  pelueHust
CTaTUCTUYECKYIO

N  npuMeHeHunsa

5.1.2 Cuctema 1 KpuTepMmoLeHnBaHus

KputepumoueHnBaHNACc(opMmMpoBaHHOCTMKOMMNETEHLNIA

LLikanaoueHnBaHus
YcTHoecobecenoBaHme MucemeHHaspaboTa
Ob6yuvatowuics nokasbiBaeT
BCECTOPOHHEE U rnybokoe 3HaHue .
OCHOBHbIX MOHATMIA W Teopewm Ob6yuatoLmincs [EeMOHCTpUpyeT npasunbHoe
MaTeMaTIky, cBo6oHO |MOHUMaHWE YCIOBUS 3a/ja4i, BNaleHNe HaBblkaMu ero
opHeHTUpyeTcs B OCHOBHLIX |@Hannsa, Bbibopa HyXHbIX Teopem 1 opMyn aAnsa ee
5 (oTnun4HO) NOHATHSIX, TepMuHax u|pewenna.  Ymeetr  npuMeHATb  MaTemaTuy4ecKui

onpegeneHusx npu oTeeTe; YCBOW
OCHOBHYIO NuTepaTypy; nposiBnsieT
TBOpYECKMe CNocoBHOCTM "
LUMPOKYIO 3pyauLmIo B

annapart gng peanusauuu nnaHa pelueHus 3agayu u,
ecnn 9To HeobXOAMMO, MOXEeT MpeacTaBuUTb €ero
rpadgudecku. MNMony4nnnpaBunbHLINOTBET.

O6yuatowuics nokasbiBaeT
OOCTaTOYHbIN ~ YPOBEHb  3HAHWM
OCHOBHbIX TEOPEM; OPUEHTUPYETCS B
OCHOBHBbIX MOHATMAX n
onpeaeneHusx; gonyckaet
He3HaYUTENbHbIE MOrPELUHOCTU Mpu
oTBeTax Ha BOMpPOCHI
9K3aMeHaLWOHHOro ouneta u

4 (xopoLuo)

Ob6yu4atowmics AeMOHCTpupyeT npaBuIibHOE
NoHMMaHWe YCNoBUs 3afauu, BrageHne HaBblkamu ero
aHanusa, BbIOOpa HYXXHbIX Teopem 1 hopMyn Ans ee
pelleHus. [lonyckaeTHeE3HAYNTENbHbIEOLLMOKN.




npenogasartenda.

3 (yooBneTBOpuUTENbHO)

Obyuvatowmiica rnokasbiBaeT 3HaHuA
y4yebHOro martepuana B MWHMMarbHOM
obbewme; MOXeT chopmynmpoBaTb
OCHOBHbIE 3aKOHHbI, NOHATUSA "
onpegenexHnsi, Ho npu 3TOM, [Jonyckas
oonbluoe KONUYeCcTBO
HenpuHUMNManbHbIX ownbok; gonyckaeT
CYLLECTBEHHbIE OLWMOKM B OTBETE Ha
3K3aMeHe, HO MOXEeT YCTpaHUTb KX nog
PYyKOBOACTBOM Mpenogasarens.

OOyuvarowminca BHUKAET B CMbICIT  YCroBUS
3agjayn, NOHUMaeT MfaH ee pelleHusl, ogHako,
HE MOXET B TMNOSHOM Mepe C MNOMOLbIO
MaTemMaTU4eckoro annapata peanu3oBaTb ee
peLleHune.

Obyualowmiics He uMMeeT [OCTAaTOYHOrO
YPOBHSl 3HAHUSA OUCLMMNIUHBI, HE MOXET
CcOopMynMpoBaTb OCHOBHbIE TEOPEMBI;

Obyvaowmmnca He MOXeT npoaHann3MpoBaTtb

NnoXo OpUEHTUPYeTCs B  OCHOBHbIX [ycrioBue 3apjayn, HaMeTUTb NMaH ee pelueHus,
2 (HeyOoBMNETBOPUTESNbHO) [ MOHATUSAX 1 onNpedeneHnsix; NIIoX0 3HAKOM (He  BrageeT maTemMaTMyeckum — annapaTom.

C OCHOBHOW nuTepatypon; gonyckaeT npw |peacTaBneHnevyxonpaboTsl,

OTBETE Ha 3K3aMeHe CyLLeCTBEHHbIE |O0TKa30TBbINOSIHEHNS3agaHNS.

OLMOBKM N HE MOXET YCTPaHUTb UX Aaxe

noA pykoBOACTBOM npenogaBaTens.

OOGyyatowmiica  nokasbiBaeT  rnybokoe Obyuaiounitc  AEMOHCTPUPYET - MpaBusbHoe

NoHMMaHve  ycrnoBMs  3ajadv, BnageHue

3ayTeHo

3HaHWE OCHOBHbLIX MOHATUA W TEOopeM,
cBOGOAHO OPUEHTUPYETCA B OCHOBHBbIX
MOHATUSAX, TEPMUHAX W OnpefeneHusx;
ycBoun OCHOBHYI0 nvTepaTypy;
NPOsIBNSIET TBOPYECKME CMNocoGHOCTM B
1CMosb30BaHUM y4ebHOro MaTepuana.

HaBblkamMu ero aHanmaa, Bbibopa Hy>XHbIX TeopeMm
n opMyn ANdA ee pelleHnsi. YMeEET NpUMEHATb
mMaTeMaTMyeckMn annapat Ans peanusauuu
nnaHa pelweHna 3agadyM K, ecnm 370
Heobxoaunmo, MoXeT npeacraBuTb ero
rpadoudecku. Nony4ymnnpaBunbHLINOTBET.

HesayTteHo

OOyuvarowmiics He MMeeT [0CTAaTO4YHOro
YPOBHSI  3HaHWS  OWUCLUMMMMUHBI,  MIIOXO
OPUEHTUPYETCH B OCHOBHbLIX MOHATUSX W
onpeaeneHunsix; Nnoxo 3HakoM C OCHOBHOW
nuTepaTypoi; AonyckaeT npu OTBETe Ha
3a4eTe CYLIECTBEHHble OLWMUOKN U He
MOXET  yCTpaHUTb WX Jdaxe  nopg
PYKOBOACTBOM MpenoaaBaTens.

O6yyaowmiica He MOXeT npoaHann3MpoBaTb
yCcroBve 3afayvu, HaMeTUTb MIaH ee peLLeHus,
He BnageeT MaTeMaTM4eckMM annapaToM.
MpeacraeneHnevyxonpaboTsl,
OTKa30TBbINOJIHEHNA3a4aHUS.

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLIeHKU 3HAHUN, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHbLKOHTPOJIbHbLIXBONPOCOB

Ne n/n | DOpPMYNMPOBKNBONPOCOB
Kypc 1
1 AbcontoTHas 1 yCrnoBHasiCX0QUMOCTb.
2 HecobCcTBEHHbI MHTErparn, onpeaeneHe u CBOMCTBa.
3 BbluncneHvenmHblayrimkpueom.
4 BbluncneHmennoLwagmninockonurypoi.
5 WHTerpnpoBaHue no Yactam B onpeaerieHHOM UWHTerpare.
6 3ameHa nepeMeHHOoN B onpeaeneHHoM uHTerpane.
7 Teopema 0 cpegHeM.
8 OnpegeneHHbIV MHTErpan, onpegeneHve 1 CBOWCTBa.
9 MHTErpnpoBaHMEeTPUroHOMETPUHECKUXBbLIPAXKEHWIA.
10 WHTerpvposaHuenppaLmMoHanbHbIXBbIPaXKeHUN.
11 PasnoxeHune paunoHanbHbix apober Ha NpocTenLme.
12 WHTerpnpoBaHue no Yactam B HeonpeaeneHHoOM uHTerpane.
13 3ameHa nepeMeHHO B HeonpeneneHHoOM UMHTerparne.
14 HeonpegeneHHbIn nHTErpan, onpeaeneHne u CBONCTBA.
15 dopmynaTennopa.
16 Heobxoanmoe ycroBume akcTpemyMa. [1oCTaTouHbIE YCNOBMS 3KCTpEMYMA.
17 TeopeMbl 0 andpepeHLnpyeMbIXPYHKLUUAX
18 Onpepgenenve n reoMmeTpnyeckuin cmbicn guddpepeHumnana.
19 MpounsBoagHangyHKLMKN, 3agaHHONapamMmeTpUyecKu.




20 [Mpoun3BoaHaACIOXKHONYHKLMN.
21 lMpon3BoaHblE OCHOBHbIX 3neMeHTapHbIx yHkunii. Popmyna Ternopa.
22 OcHoBHblenpasunaangdepeHUnpoBaHms.
23 OcHoBHblenpasunaangdepeHUnpoBaHms.
24 |TeopeMbl 0O PYHKUMAX, HENPEPBLIBHbLIX HA OTPE3KE.
25 HenpepbiBHOCTL. Knaccudukaumnsatodekpaspbia
26  |BeckoHeyHO 6oMbLlUWE U UX CPABHEHME.
27  |BeckoHeyHO Manble 1 UX cpaBHEHMWE.
28 |3ameuvartenbHblenpegens.
29 [MpegennocnenoBaTenbHOCTY U PYHKLUNN.
30 |lMoBepxHOCTW 2-ro Nopsigka v X NpUMeHeHne
31 |YpaBHeHMA npsAMOW B NPOCTPaHCTBE.
32 YpaBHEHMENTOCKOCTH.
33 KpuBbleBTOpOronopsigka.
34  |YpaBHeHMenpsiMOMHaNMOCKOCTH.
35 lMpocTenwme 3agaym Ha meTo KoopauHar.
36 |CwmewaHHoenpon3BegeHEeBEKTOPOB.
37 |BekTopHOEnpoun3BeaeHNEBEKTOPOB.
38 CkansipHoenpoun3sefeHNEBEKTOPOB.
39 BekTopHOe npocTpaHCcTBO. JIMHENHbIE onepauun ¢ BEKTOpamu.
40 MeTop[ ayccapelueHuscncTem
41  [[luHelriHble cucTembl ypasHeHuU. Popmynbl Kpamepa.
42  |OencTtBus ¢ matpuuamm
43  |Onpegenutenw.
Kypc 2
44 |YuncnoBble XapaKTEPUCTUKM CryYariHbIX BENUYNH: MaTEMaTUYECKOE OXUAAHWNE, AMCNIEePCUs, MeanaHa.
45  |HenpepbiBHbIE CriyYariHble BENUYMHBI, MAOTHOCTb BEPOATHOCTU, (DYHKLMSA pacnpeaeneHus.
46  |OduckpeTHble cnyvanHble BennyuuHbl. Pag pacnpegeneHns
47  |CxemabepHynnu.
48 DopMynanosTHOMBEPOATHOCTMU.
49 | TeopeMbICRIOXEHUSA N YMHOXEHUS.
50 Cnyu4aliHble cobbiTusA 1 AeUCTBUSA Hag HUMM.
51 [YcnoBusa He3aBUCUMOCTM UHTErpana 2-ro poga ot nyTu.
52  |®opmynal puHa
53 KpvBonuHenHbIMMHTErpan 2-ro poaa.
54 KpuBonuHenHblMuHTEerpan 1-ro poaa.
55  |TpowHon nHuterpan. OnpegeneHne v NpunoXeHus.
56 |[BorHOM nHTerpan B NONSIPHbIX KOOpANHATAX.
57 [1BOMHOWM MHTErpan, onpegeneHme n reoMeTpMYeCcKmin CMbICH.
58 |OkcTpemym.
59 |lMpousBogHasnoHanpasneHuto, rpagueHT.
60 |dunddepeHuman, onpeaeneHme n reoMmeTpruyecKkuii CMbICh.
61 [YacTHble npousBoaHble, ONpeaeneHme n reOMeTPUYECKNIA CMbICH
62 HepaBeHcTBO Beccens n paBeHcTBO NapceBans.
63 |Teopemalupuxne.
64 Pag ®ypbe, onpeaeneHue n cBOMCTBA.
65 Pag Tennopa, pasnoxeHue B pag Tennopa OCHOBHbIX 3fiEMEHTapHbIX  (OYHKLWNA.
66 |CTteneHHblepsanbl, TeopemaAbens.
67 |®yHkumoHanbHbIe pSAbl, paBHOMEPHAas CXOAUMOCTb, AnddepeHUnpoBaHNE N UHTENPUPOBaHNE PSOOB.
68 |ABconoTHas 1 yCnoBHAsiCXOAMMOCTb.
69 3HakonepeMeHHblepsabl. MpuaHakllenbHuua.
70  [MMpwu3HakM cXxOAMMOCTU NOMNOXMTENbHBIX YUCMOBbLIX PAAOB
71 Mpunoxennst guddepeHUmanbHbIX YpaBHEHWUI K TeOpuM KonebaHui.
72 CuctemblinMHenHbixanddepeHunanbHbIXypaBHEHNIA.
73 |JlnHenHble ypaBHEHMS 2-ro nopsgka ¢ NOCTOSIHHBIMK KO3duUMeHTamu.




74  |Bapuauusinpoun3BOSbHBIXMOCTOSHHbIX.

75  |[CtpykTypa obLuero pelueHnst IMHERHOro ypaBHeH s 2-ro nopsigka.

76 YpaBHeHus 1-ro nopsiaka, CBOASLIMECS K KBagpaTypam.

77 3agava Kowwu 1 kpaeBas 3afava Ans ypaBHeHUs 1-ro nopsaaka.

78 Kputepumncornacuaxu-ksagpat

79 CpaBHeHue gucnepcun no AByM BblGOpKam.

80 MpoBepka ctatuctudecknx rmnotes. Owmnbkn 1-ro n 2-ro poaa.

81 |[oBepuTenbHbIMMHTEPBaANANAANCIEPCUN

82 [loBeputenbHbI MHTEPBaAN ANS MaTeMaTU4eCKoro OXnaaHus

83 Cratmctmyeckme oueHKM MaTeMaTU4EeCKOro OXXnaaHms un oucnepcun.

84 CraTtuctmyeckas oueHka HENM3BECTHOTO napamMeTpa pacnpeneneHua: COCToATesNIbHOCTb, HECMELEeHHOCTb.

85 CnyuanHas BbIOOpKa 1 €e YMCNOBbIE XapaKTePUCTUKN

86 HopmanbHoepacnpegeneHue.

87 lMNokasaTenbHoepacnpeaeneHue.

88 BuHommnaneHoepacnpeaeneHue.

89 HepaBeHcTBO YebblweBa. 3akoH 6onbLInX Ymicen

5.2.2 TunoBbleTecToBble3aaaHUA

HenpegycmoTpeHsbl.
5.2.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3afgaym, Kenchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3a4aHuns (3ag4ayum, KeNCbl) HAXOOATCA B NPUMOXeHUN K gaHHon PIrid.

5.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl OleHMBaHUA 3HaHUWA, YMEHUM, BNafgeHU (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopaAoK NMMKBUAALUUN aKafieMUYeCcKomn
3a10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKasnbHbIM HOpMaTMBHbIM aktom CM6ryYMNTaA
«MonoxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPOMNSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMnIiInHe

YcTHada X MucbmeHHas X KomnbloTepHoeTecTMpoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCUUNInNHe

* BO3MOXHOCTb Nonb30BaTbCA CNpaBOYHbIMU Tabnuuamu;
* Bpems Ha nogrotoBky oTBeTa no bunety 45;
* B TeyeHne cemecTpa BbINOMHAETCSt KOHTPONbHasi paboTa

6. YHEBHO-METOANWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasnutepatypa

ABTOp 3arnasue | MN3pgaTenbcTBO Floansganus | Ccblinka
6.1.1 OcHoBHasty4yeOHasnuTepaTypa
MariceHs, Il U.,|MaTtemaTtuka B npumepax u http://www.iprbooksh
Kanyruna, M. A, |3apgayvax. YacTtb 2 op.ru/35495.html
TNlamuanosckas, M. B., MwuHck: Bbiwaniasikona 2014
Maukesny, W. 1O,
KaBHepuuk, B. 3,
Marwcens, J1. U.
MaiiceHs, Il U.,|MaTtemaTtnka B npumepax u http://www.iprbooksh
Epmonuukmnn, A. A, |3apgadax. Yactb 1 op.ru/35494.html
Maukesud, U1 10., MwuHck: Bbiwanwasiwkona 2014
Kanyruha, M. A,
KaBHepuunk, B. 3.

Maricens, J1. U.

6.1.2 lononHuTenbHasy4YebHasnuTepatypa




W.KO. ManoBa [n gp.] MaTtematuka [TekeT]: http://www.nizrp.naro
MeTOANYECKNe yKasaHna u d.ru/metod/kafvysma

KOHTPOSbHbIE 3agaHus ansd M- Bo oGpasoBatia u t/2018_04_19 01.pdf

Haykn PO, BLUTS

g;iﬂ?/lgL?:BHOCTeVI 3a03:|:§1)7|( Crerymnta. - Cre.: 2018
BLWITS CMN6rynTAa
dopmbl  obyyenua (I, I
CeMecTpbl)
M.KO. ManoBa [n gp.] MaTtematuka [TekeT]: http://www.nizrp.naro

MEeTOANYECKME yKasaHna un d.ru/met_3.htm
KOHTpOnbHblE 3adaHus Ans
CTYOEHTOB TEXHNYECKUX
cneumanbHOCTEN  3a04HOWN

dopmbl 00yYeHNst

M-Bo obpasoBaHusa n
Haykn PO, CIM6IrTYPI. — 2012
Che.: crnerTyrPn

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas oubnuoTeka BLUTS CIMBb NYMNT[ [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MGnMoTevHasa cuctema «Anbykey [OnekTpoHHbIM pecypc]. URL: https://www.ibooks.ru/

6.3 Mepe4yeHb NULEH3NOHHOIO U CBO6OAHO pacnpoCcTpaHAEeMOro NporpaMmMHoro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOWN ANns ocyLlecTBeHMA o6pa3oBaTesibHOro
npouecca no gucumnnuHe

AyauTtopus OcHaleHne

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, gocka
JlekunoHHasiayamTopus

CneuuanuanpoBaHHasiMebenb, fJocka
YuebHasayantopus




MpunoxeHune

pabouyen nporpammbl gucumnnHeiMaTemaTtumka

HauMmeHoeaHue 5UCL(LIFH7LIHbI

no HanpaeneHnto noarotoBkn 13.03.02 BneKTPO3HEPreTMKa U SNEKTPOTEXHNKA
HanmeHoBaHwue Ol (npodmng): QnekTponpreog U aBToMaTuka

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

MpunoxeHue

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHun (3agay, Kemcos)
CewmecTp 1
1 Kakasi U3 gaHHbIX MaTpuL, HE MMeET O0paTHYIH:

1 2 3 12 4 2 1 1
1)(230)2)(100)3)(034)?
10 0 3 2 4 00 1

2 1 2 3 1 2 3
AZ(O 2 4>,B:<0 1 1>.Ha|7m/| AB.

2 1 -1 0 0 1
3 Pewntb cuctemy:
2x+3y—z=4
[3x—4y+22= 1,
x+y+3z=5
4 A,B,C — kBagpaTHble obpatumble MaTpuubl. Kakoe 13 paBeHCTB Bcerga BepHo:

1)ABC=BAC; 2) (AB)C=A(BC):; 3) (4B)' =4"1B"1?

5 Kakyto kpuByo 3afaeT ypaBHeHue x> — x + 4y + 2y = 0
1) annunc; 2) runepbony ; 3) napabony?

6 Haitu ocb cummeTpumn Kpnsom

x2—2x+4y*+10y =0 .

7 HarTtu kocuHyc yrna mexgy sektopamn a = (1,2,1) , b= (2,—-1,-1).

8 Mpu KakoM 3HaYeHUN NapameTpa a BEKTOPbI

a=(2,-23), b= (2,a,—1) OyayT opTOroHanbHbI?

9 Hantu anvHy Bektopa a x b, roea = (1,2,1), b= (2,-1,-1).

10 Kak nameHuTCa cmellaHHOe NPOoM3BEAEeHNE TPEX BEKTOPOB, eCITM 3aMEHUTb
(abc) na (cha)?

Cewmectp 2

1 Kakow 13 Tpex MHTerpanoB sBNAeTCs HECOOCTBEHHbBIM:

1) [dx/NZx—1 2) [ldx/N2x+1  3) [, dx/vZx +3?

2 Kakolt 13 Tpex MHTerpanoB CXoaQUTCS:

1) [T dxN2zx+ 1 2) f: dx/x  3) [ dx/(x? +1)?

3 K kakoMy Tuny OTHOCUTCS ypaBHeHue y' + xy — x% = 0:
1) ¢ pasgensawumMncea nepemMeHHeiMn  2) ogHopogHoe  3) MMHenHoe?

4 K kakoMy Tuny oTHOCUTCS ypaBHeHune y' + x2y — x%y3 = 0:




1) ¢ pasgensalWwnMnca nepemMeHHsiMn  2) ogHopogHoe  3) nuHenHoe?

5 K kakomy Tuny oTHocuTCS ypaBHeHue y2y' + xy — x% = 0:
1) ¢ pa3gensawlMMNcsa NepeMeHHbIMK  2) ogHopogHoe  3) NMMHEeNHoe?
6 CKOMnbKO MPOU3BOSIbHBIX MOCTOSIHHBIX AOIMKHO cogepXaTb obLlee pellieHne
ypaBHeHus f(x,v,y,y'")=0 ?
7 MoxeT nn auddepeHumnanbHoe ypaBHEHNE UMETL POBHO 2 pelleHnsa?
8 Haritn obLiee pelueHne ypaBHeHus y' + 2xy = 0.
9 Haritn obLiee pelleHne ypaBHeHus y'' + 4y = 0.
10 Haiitn obLee pelueHue ypaBHeHus y'' +y' — 2y = 0.
Cemectp 3
1 BbIYMCNINTL KPUBOMMHENHBIN MHTerpan 2-ro poaa § xdx + dyno rpanuue cektopakpyra x> +y2 <1, 0 <
x, 0<y.
2 Bbluncnutb agneepreHumio BeKTopHoro nonsa F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2).
3 Bbluncnutb potop BekTopHoro nonsa F(x,y,z) = xi — xyj + xyzk
B Touke (1; -1; 2).
4 Haiitn ypaBHeHne kacaTernbHOM NITOCKOCTM K MOBEPXHOCTU
3x+y)—x?—y?+2z2+8=0 BTOuKeE (2; -2; 0).
2 4
S M3MeHnTb NopsaoK MHTErPUPOBaHUSA B MOBTOPHOM MHTErpane fl dx fx,lf(x, y)dy .
6 Kakoe 13 BblpaxkeHuI SBnseTca NonHbiM anddepeHumnanom
1) 3ydx + (3x + 2y)dy ; 2) ydx — xdy ; 3)ydx — xydy?
7 Hantn o6bem Tena, onpegeneHHoro HepaBeHCTBaMM
0<z<6—x—-y,x+y<2 x=20, y=0.
8 pagneHT doyHKUUN f(x,y,z) B HEKOTOPOW TOUKE paBeH
Vf=1i—j++2k . Bbl4McnnTh NPOM3BOAHYIO DYHKLIMMS B 3TOI TOUKE MO HanpasneHuio sektopa Vf .
9 HaiiTn KpmBonMHenHbIN uHTerpan 2-ro poaa $ Pdx + Qdyno rpaHuue ABCA TpeyronbHuUKa ¢ BepLuMHamm
A(0; 2), B(3;0), C(0;0), ecnun n3sectHO, YTOB TPEYrofbHNKE BbIMNOMHEHO YCNOBUe
a_Q _ 0_P =17
ox ay -
10 HaiiTn kpmBonMHenHbIN uHTerpan 2-ro poga $ Pdx + Qdyno rpaHvue ABCA TpeyronbHuKa ¢ BepLuMHamm

A(0; 0), B(1;1), C(0; 1), ecnu usBecTHO, 4YTO
2Q 9P _




