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I1. B. Cenuenko
20 r
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3amuTa wHOPMANUM B CHCTEMax CBSI3M H

Ne Bunel yueOHOI nesTenbHOCTH 1 cemectp 2 cemectp 3 cemectp Bcero Enununel
1 | Jlexmun 10 12 12 34 JacoB
2  IlpakTuueckue 3aHITHS 50 52 52 154 4acoB
3 Bcero aymuTopHBIX 3aHATHIA 60 64 64 188 4acoB
4  CamocrosTenbHas paboTa 48 44 44 136 4acoB
5 | Bcero (6e3 sx3ameHa) 108 108 108 324 4acoB
6 | IloaroroBka u ciada sK3aMeHa 36 36 36 108 4acoB
7 OOmas Tpy10€MKOCTh 144 144 144 432 4acoB
4.0 4.0 4.0 12.0 3.E.

Ok3ameH: 1, 2, 3 cemecTp

Wudbopmatys o Bragesblie:

®UO: Cenuenko I1.B.

HomxkHocTk: [IpopekTop o YP

Hata mognucanus: 18.12.2019
VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY:
al1119608-cdff-4455-b54e-5235117c185c¢

JIOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOANNCHIO

Tomck
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 12 ot « 26 » 11 2019 1|
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noaroroBku (cneruanbHOCTH) 10.05.02 HubopmammonHas 06e€30MacHOCTh TEJIEKOMMYHHUKAIIMOHHBIX
cucrem, yrBepxkaeHHoro 16.11.2016 roma, paccmorpena u ogoOpena Ha 3acenanuu kadenpst KUBOBC
« » 20 ropma, mpoTokon Ne

PazpaboTunk:
noreHT kad. KUBOBC JI. A. X Kunosa

3aBeayromuii ooecneunBaroniei kad.
KH1B2BC A. A. lllenynanos

Pabouyas mporpamma JTUCIUTUIMHEI COTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIel kadeapoii:

Jlexkan ®b E. M. [laBpiiOBa

3aBeyroNInid BEITyCKAOIIEH Kad.

KHMB2BC A. A. lllenynanos
DKCHepT:

JoneHT kadeapbl KOMIUIEKCHOM
UH(POPMAITMOHHOW 0€30MaCHOCTH
AIIEKTPOHHO-BBIYUCIUTEIBHBIX

cucteM (KUB3BC) A. A. Kones
JoueHT xadeapsl 6e30macHOCTH
uHpopmarmonsbix cuctem (BUC) H. A. PaxmaneHnko
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenpto OUCHUIUIMHBI SIBISIETCS (OPMHUPOBAHWE Y CTYACHTOB (yHIAMEHTAJIbHBIX 3HAHUH B
o0lacTd MareMaTH4ecKOTO aHalu3a W BBIPa0OTKAa MPAKTHYECKHMX HABBIKOB 110 MPUMEHEHUIO
MaTeMaTH4YeCKUX METO/IOB, HEOOXOIUMBIX CTYJIEHTaM JJIS PEIICHUs TPUKIIAIHBIX 3a1a49 U U3y4eHUs psjia
€CTECTBEHHOHAYYHBIX M MPO(PECCHOHATBHBIX TUCITUTLINH.

1.2. 3agaum IMCHUIIITHHBI

—  YCBOEHHE 00y4aroIMMUCS OCHOBHBIX OHATUI MaTeMaTUYeCKOTO aHAJIN3a,

—  OBJIaJICHME METOJaMH HUCCIIEI0OBAHMSI U PELICHUs MAaTEMAaTHUECKUX 3a/1ad,

—  pa3BUTHUE AJTOPUTMUYECKOI'O U JIOTHYECKOTO MBILUICHUS,

—  BBIPa0OTKA HABBIKOB MOJIEIMPOBAHUS U PEILIEHHs IPUKIIAIHBIX TPOPECCHOHATBHBIX 3a/1ay,

—  (opMupoBaHHe NPEACTABICHUS O POJIM M MECTE MaTEMaTHKH B COBPEMEHHOM MUPE;

—  (opMupoBaHHE JTOCTATOYHO BHICOKOTO YPOBHS MAaTe€MaTHUECKOW KYIBTYpPbI AJIS BOCHPUATHUS
TEXHOJIOTHI obecneueHnss HHPOPMALMOHHOW O€30MTACHOCTH OOBEKTOB Pa3IMYHOTO YPOBHSI.

2. Mecro mucuuniiuHbl B cTpykrype OIIOIIT
Hucnurnnuna «Maremarudeckuit ananus» (b1.5.03.02) otHocuTcs k Gioky 1 (6a3oBast 4yacTh).
[TpenmiecTBYONMME TUCIUTUIMHAMY, (JOPMHUPYIOIIMMH HadalbHBIC 3HAHWUS, SBISIOTCS: AJreOpa,
MareMaTH4YeCKUM aHaIu3.
[locnenyromuMu  TUCHUIUIMHAMU  SBISAIOTCS: Teopust BEpOSTHOCTEH UM MareMaTudecKas
cTaTucTUKa, MaTreMaTHyeCcKHi aHaIN3.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS JUCHUILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (GOpMUPOBAHUE CIEAYIOIINX KOMITETEHLIUH:

— OIIK-2 crmocoOHOCTBIO TPUMEHSTh COOTBETCTBYIONIMM MaTeMaTHYECKUW —ammapar s
pemeHust mpohecCHOHANBHBIX 33/1a4;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUNACs TOJKEH:

— 3HaTb OCHOBHBIE IOHATHSA TEOPUM TpeAenoB; IUPGEepeHIHATBHOTO U HHTErpajbHOIo
WCUUCIICHUS; TEOpUH AU(PPEepeHLInaIbHbIX YpaBHEHUH; OCHOBHBIE IOJIOKEHUS TEOPUHU PSAO0B; TEOPUU
(bYHKIUI KOMITJIEKCHOTO IEPEMEHHOTO.

— yMeTb [PUMEHATH METOAbl MAaTeMaTHMYECKOro AaHajau3a, 1 ONTUMHU3ALMH pEelIeHUs
npodeccuoHaNbHBIX 33/a4; CTPOUTh M H3ydaTb MaTeMaTUYeCKUe MOJEIN KOHKPETHBIX SIBJICHUH H
MIPOLIECCOB I PELICHUS pPACUETHBIX M HCCIEAOBATEIbCKUX 3a/1a4; OIpPEACNATbh BO3MOXKHOCTHU
IIPUMEHEHHUsI TEOPETUYECKUX IOJIOKEHUH M METONO0B MATEMaTH4EeCKUX IUCLUILUIMH I MOCTAHOBKU U
peLIeHUs KOHKPETHBIX IIPUKJIaJAHBIX 3a1a4;

— BJIaJeTh HAaBBIKAMM IIPUMEHEHHUs COBPEMEHHOIO MaTeMaTHYeCKOr0 HWHCTPYMEHTApHs Ul
pemieHusi NpoQecCHOHANBHBIX 3a/a4; HAaBbIKAMM MCIIOJIB30BaHUS CTAaHAAPTHBIX METOOB U Mojelnei
MaTeMaTU4eCKOrO aHAJIM3a U UX IPUMEHEHUEM K PEIICHUIO ITPUKIIAIHBIX 33/1a4.

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OOmast Tpy10OEMKOCTh TUCHMIUIMHBI cocTaBisieT 12.0 3a4eTHBIX €IUHHIIBI M IPEICTaBICHA B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Bunel yueOHOIM nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp 2 ceMecTp 3 cemecTp
AyIuTOpHBIE 3aHATHS (BCETO) 188 60 64 64
Jlexun 34 10 12 12
[TpakT4eckue 3aHATUS 154 50 52 52
CamocrosiTenbpHas paboTa (Bcero) 136 48 44 44
[TpopaboTka JIEKITMOHHOTO MaTepuaa 42 16 12 14
CamocTosTeIbHOE H3yUYCHHUE TEM 26 10 8 8
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(BOTIPOCOB) TEOPETUYECKOM YacTH Kypca
[TonroroBka K MPakTUYECKUM 3aHATUSAM, 68 22 24 22
ceMuHapam
Bcero (6e3 3x3ameHa) 324 108 108 108
IToaroroBka u ciada sK3aMeHa 108 36 36 36
OO0mmas Tpy10eMKOCTb, U 432 144 144 144
3auetHbie Enunuiibt 12.0 4.0 4.0 4.0
5. Conep:xanue TUCUMIIIIMHBI
5.1. Pa3nenbl AUCHUILUINHBI U BU/bI 3aHATHH
Paznensl AMCHMITTUHBL U BUABI 3aHATUH PUBEICHBI B Tabmuie 5.1.
Tabnuua 5.1 — Pa3nensl AMCUUIIIIMHBL U BUABI 3aHATUI
Bcero
9acoB
Hazpanus pa3aenoB IUCHUTUTHHBI Jlek., u Hpa. Cam, (6e3 PopmHpyembie
3aH., 4 pad., 4 KOMITETEHIIUU
9K3aMeH
a)
1 cemectp
1 BBenenue B MareMaTU4eCKU aHAIN3 4 18 16 38 OIIK-2
2 TuddepeHnmnanbsHoe HCUUCTICHUE PYHKIIUN 4 16 16 36 OIlK-2
OJTHOM MEePEeMEHHOM U €r0 MPUTIOKCHHUS
3 OYHKIMU HECKOJIBKUX NIEPEMEHHBIX. 2 16 16 34  OIIK-2
HMuddepenunansHoe ucuucieHue GyHKIUN
HECKOJIbKHUX TICPEMEHHBIX
Wroro 3a cemectp 10 50 48 108
2 cemectp
4 HeomnpeneneHHbIN UHTETPA 4 18 14 36 OIlK-2
5 OnpeneneHHblil HHTErpaj 4 18 14 36  OIIK-2
6 [IprtoskeHus ONpeIeTICHHOTO HHTETpajia 4 16 16 36  OIIK-2
Hroro 3a cemecTp 12 52 44 108
3 cemecTp
7 Huddepennmanbapie ypaBHEHUS 4 20 14 38 OIlK-2
8 Psinbl 4 16 16 36 OIIK-2
9 ®yYHKIIMN KOMIUIEKCHOM NepeMeHHON 4 16 14 34  OIIK-2
Hroro 3a cemectp 12 52 44 108
Hroro 34 154 136 324
5.2. Conep:kanue pa3aesioB IMCUUIJIMHBI (110 JeKIUSIM)
ConeprkaHue pa3ieoB TUCITUILIAH (110 JICKIHSM) TPUBEICHO B TadmIe 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKITUSIM)
HasBaHus pasienon Coneprxanue pa3znenoB qucuuIuiveel (mo | Tpynoemkocts, dopmupyemsbie
TIEKIIUSIM) q KOMITETEHITUT
1 cemectp
1 Beenenue B DJIeMEeHTHI TEOPUU MHOXKECTB. AOCOIIOTHAs 4 OIIK-2

MaTeMaTH4eCKU

BEJIMYMHA JCHCTBUTEILHOIO YUCa, €€
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aHaJin3

2 uddepenunanpaoe
ucurciaeHne QyHKIuu
OJIHOW MEPEMEHHOU U
€ro MpUJI0KEeHUS

3 OyHKIMM
HECKOJIBKHX
NIEPEMEHHBIX.
Huddepenunansaoe
WCYHCIICHHE (PYHKITIH
HECKOJIBKHX

cBorictBa. OkpecTHOCTh TOUKHU. [loHsITHE
¢ynkuuu. CriocoObl 3a1aHus GYHKITUH.
OcHOBHBIE CBOMCTBA (PYyHKITHH.
DneMeHTapHbIe QYHKIUH U UX TPAPUKH.
Cnoxnas Gynkmus. O0parHast QyHKIIHS.
YucnoBas mocie0BaTeIbHOCTh KaK
¢dbyHKIMS HaTypalibHOTO aprymenTa. [Ipenen
YUCIIOBOM nocaenoBarenbHocTh. [Ipenen
(hYHKIIUM B TOYKE U B OECKOHEYHOCTH.
BeckoneuHo masbie 1 OECKOHEYHO OOJIbIINe
(dbyHKIIMK 1 UX cBocTBAa. OCHOBHBIC
TEOPEMBI O Mpejenax. 3aMevaTebHbIe
npenenbl. OTHOCTOPOHHUE TPEIEIIbI.
HenpepwsiBHOCTH (DYHKITUU B TOUKE.
CBoiicTBa HEMPEPHIBHBIX (QYHKIIMHA. TOUuKH
pa3psiBa (hyHKITMH. BepTukanbHbIe
acuMNTOThl. OTPaHNYEHHOCTH U
CYIIIECTBOBAHUE HAMOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUN (QYHKIIUH,
HEINIPEPBIBHON HA OTPE3KE.

Hroro

3aauu, IpUBOASIIUE K TOHIATHIO
npou3BogHOM. OmpeeneHe Npou3BoJHOM.
['eomeTpuueckuii © MEXaHUYECKUI CMBICH
pou3BOAHON. CBSI3b MEXKIY
HENPEPBIBHOCTHIO U

TG pepeHIUPYEeMOCThIO (HYHKIIUH.
[Ipon3BoaHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynkuuit. [IpaBuna nuddepeHpoBanus.
[TpounzBoaHas cioxHOU U 0OpaTHOM
¢bynkuuit. luddepenuman u ero
reOMETPUYECKHUM cMbICI. ITHBapuaHTHOCTH
dbopmer nuddepennuana. [IponsBonusie u
nuddepeHnranbl BEICIIUX TOPSIKOB.
OcHoBHBbIE TeopeMbl AU} PepeHIInaTBLHOTO
ncuucnenus: Pepma, Poms, Jlarpanxa,
Komm. IIpaBuiio Jlonurans packpsiTus
HEOINPEAEIEHHOCTEN TP BBIYMCIEHUT
npenenos. Mccnenosanue GyHKIMM 1
noctpoenue rpaduxos. Hanbomnbiee u
HauMeHblIee 3HaYeHne (QPyHKIMU Ha
orpeske. [Ipumenenue quddepennnana B
MPUOIMKEHHBIX BhIYUCIEHUAX. Dopmyna
Teiisopa 1 ee IPUMEHEHUE B
MPHUOIMIKEHHBIX BBIYUCIICHUSX.

Hroro

Omnpenenenne @HII. CiocoOw1 3aganus
@OHII. ObnacTh onpeaeaeHus U MHOKECTBO
snauennit ®HII. I'padux OHII. [Ipenen u
HenpepsiBHOCTs DHII. YacTHbIE
npou3BoaHbIe. JuddhepeHInpyeMoCTb.
Heo6xonumoe u 10cTaTouHOE yCIOBHE

OIIK-2

OIlIK-2
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MNEPEMECHHBIX

muddepennmpyemoctn. [TomHbIH
muddepennman Gpynkmuu. [IponsBoansie
cnoxHOU Qynkuu. KacarenbHas mIockocTh
1 HOpMautb. [Ipon3BoHAS IO HAPABICHUIO.
I'panueHT QyHKIMM 1 €r0 CBOKCTBA.
Teopema o HesiBHOW (YyHKIIMU. DKCTPEMYM
(YHKIIMHM HECKOJIBKMX NIEPEMEHHBIX.

Hroro

Uroro 3a cemecTp

4 HeonpeneneHHbIH
HHTETpal

5 OnpeneneHHbIl
UHTErpal

2 cemectp

[lepBooOpaznast GyHKIUH U
HeonpeaeneéHubld uuTerpai. CroicTa
HEOoIpeesIeHHOTro uHTerpana. Tabnuna
OCHOBHBIX HHTErpanoB. MeTonbl
HMHTErpUPOBAHUS: TIOJBEICHUE 10/ 3HAK
muddepennnana, 3aMeHa epeMeHHoH,
UHTErpPUPOBAHUE 110 YACTAM.
WuTerpupoBanue ApoOHO pariioHaIbHBIX
(GYHKIUH 1 HEKOTOPBIX
TPUTOHOMETPUYECKUX BBIPAKEHUN U
MppaMOHAEHBIX (DYHKIIHA.

10

Hroro

3aiauu, IpUBOASILNE K OHITHIO
OIIPENEIEHHOTO UHTETpaIa.
WuTerpupyemocts GyHKIIUU U
olnpeneneHHbli uHTerpai. Kpurepuin
MHTETpUpyeMOCTH. IHTErpupyeMocTh
HenpepbIiBHON GyHKIMHN. CBOIcTBa
oIpeJiesIeHHOro uHTerpana. OnpeaeneHHbI
MHTErpa ¢ IEPEMEHHBIM BEPXHUM
npenenom. ®opmyna Herotona- Jleitbnua.
3aMeHa NEPEMEHHON ¥ HHTErPUPOBAHUE 110
4acTsAM B ONPEACICHHOM HHTErpaje.
HecoGcTBeHHBIE MHTETPAIbI.

Hroro

OIIK-2

OIIK-2

6 [Ipunoxenus
OTIpeJIeIEHHOTO
UHTETrpaja

Hroro 3a cemecTp

KBanpupyemocTs 110ckoit purypsr u ee
miomaab. CBONWCTBA KBaAPUPYEMBIX QUTYD.
Brrunciienune miomanan KpUuBOJIUHEMHON
Tparelu U KpUBOJIMHENHOIO CEKTOpa
3aJJaHHOTO B MOJIIPHBIX KOOPAUHATAX.
Copsamiisemast 1yra u ee JUifHa.
Brrunciienne JIMHbBI 1yTH TIaJKONH KPUBOM.
Brrunciienne o0beMa M II0Iaau
MOBEPXHOCTH TeJIa BpaIlCHUS.

Hroro

12

OIIK-2

3 cemecTp

7 Muddepenumnanbabie
ypaBHEHUS

Omnpenenenue quddepeHInaIBHOTO
ypaBHEHUS U ero nopsiika. OOBIKHOBEHHBIC

OIIK-2
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& Psamel

muddepeHnmanbpabie ypaBHeHUS. Teopema o
CYIIECTBOBAHUU M €IMHCTBEHHOCTH
pewenus. 3amgaya Komm. ['eomerpuueckas
uHTepHpeTanus JudQepeHInaIbLHOTo
YPaBHEHUS U €T0 pelIeHUs. YPaBHEHUS
MIEPBOTO MOPSAKA U X KIACCU(PUKAIINA:
nuddepeHraibHbIe ypaBHEHUS C
pa3esIOIUMUCS TePEMEHHBIMH,
OJTHOPOJHbBIE, JINHEHHBIE,

Qg QepeHnraIbHbIe YpaBHEHHS B MTOTHBIX
muddepennmanax. [Ipocreiinme THIBI

Qg QepeHInaIbHbIX YPaBHEHUN BBICIIUX
MOPSAJIKOB, TOITYCKAIOIINE IOHUKEHNE
nopsiaka. JInHelHbIe OHOPOIHBIE U
HEOJHOPOJHBIC YPABHEHUS C MOCTOSTHHBIMU
k03¢ dULIMeHTaMH (YaCTHBIE CIIy4au MpaBon
yactu). Cuctemsl AudpepeHnaIbHbIX
YpaBHEHHIA: OTIpe/IeIeHUE U OCHOBHBIE
noHsTHsl; 3a1a4a Komu. Hopmanshas
crcTeMa U MeXaHH4YEeCKasi HHTEpIIpeTanus eé
pelleHus, UHTETPUPOBAHHE HOPMATbHBIX
cucreM. MareMarn4eckie MoJIesii Ha
ocHOBe Au(depeHIINaTbHBIX YPaBHEHUH U
UX CHUCTEM.

Hroro

[ToHsATHE YNCIOBOrO PsiAA U €ro
cxogumoctu. Cymma psina. Kpurepuit Komm
CXOOUMOCTH psiioB. CBOMCTBA CXOAAIIUXCS
psnoB. HeoOxoaumoe yciioBre CXOAMMOCTH
psna. Psaasl ¢ HEOTpULATENbHBIMY YJICHAMMU.
JlocTaTro4Hble MPU3HAKU CXOAUMOCTH PSAIOB.
[Mapmonnyeckuit psii. 3HakonepeMeHHbIE
pansl. [Ipusnak JleiiOHuia. AGcontoTHas U
YCJIOBHAsi CXOAUMOCTH psiaoB. [Ipu3Haku
CXOIMMOCTH 3HAKOIIEPEMEHHBIX PSAIOB.
CBoiicTBa aOCOTIOTHO CXOIAIINXCS PSJIOB.
[TonsTHE PYHKIMOHATBHOTO psifa U €ro
o0yacT cXoAUMOCTH. PaBHOMepHas
CXOIUMOCTDb (DYHKIIMOHAJIBHBIX PSAJIOB.
@DYHKIMOHAJIbHBIE CBOWCTBA CYMMBI psja.
CreneHHOM psifl ¥ €T0 00JIaCTh CXOIUMOCTH.
Teopema AGensi. PaBHOMepHast CXOQUMOCTh
CTENEHHOTO psia. CBOMCTBA €r0 CyMMBI.
Teopema 0 €JUHCTBEHHOCTH Pa3JI0KEHUs
¢byHkMK B creneHHo psia. Psaa Teitnopa u
psan MakiiopeHa. PaznoxeHnst OCHOBHBIX
alIeMeHTapHbIX PyHKIUH B pa1 MakinopeHa.
bunomuansuelii ps. [Ipubmmxennoe
HaxoXKJeHHe 3HaYeHUH PpyHKIuH.
[TpubnuxeHHOE BEIYUCICHHE OTPEIEICHHBIX
uHTETrpaioB. Panbr Oypebe.

Hroro

OIIK-2
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9 OyHkuMn
KOMILJIEKCHOM
MepEMEHHOMN

KomnuiekcHple uncna: onpeaeneHme u 4
reOMETPUYECKasi MHTEPIIPETALINS;
apudMeTHKa KOMIUICKCHBIX YUCEI, alredpa
koMrIuieKCcHBIX uncen: Chepa Pumana.
beckoneuno ynanenHas touka. OnpeneneHue
(YHKIMU KOMITJICKCHOM MTepeMeHHOH 1 ee
F€OMETPUYECKOE UCTOIKOBAHKE, BBIJICICHUE
JIEUCTBUTEILHON M MHUMOU YacTH.
[TocnenoBarenbHOCTh KOMIUIEKCHBIX YHUCEI U
ee npenen. [Ipenen GpyHKIMM KOMIUIEKCHON
nepemeHHoi. HenpepbeiBHOCTD. [ToHsATHS
MPOU3BOTHON (PYHKITUH KOMIUIEKCHOM
nepemenHoi. Jluddepennuan. Yciopue
muddepeHIPYeMOCTH QYHKITUN
KOMILJIEKCHOM niepeMeHHou. [Tonstue
aHATUTHYECKON QyHKIMH. ['apMOHUYecKue
¢byukun. BoccTaHoBlieHE aHATUTHYECKON
(GYHKIUY 110 ee AeWCTBUTEIHHON (MHUMON )
yacTu. DJeMeHTapHble (QYHKIUU B
KOMITJIEKCHOU oOactu. [loHsaTHE HHTETpaa
0T (PYHKITMHM KOMILIEKCHOM IepeMEeHHON 1
ero ceoiicTBa. MHTerpanpHas reopema Komm
JUISL OTHOCBSI3HOM 00JIaCTH, UHTErpajIbHas
TeopeMa /ISl MHOTOCBSI3HON OOJIaCTH.
Wurerpanbuas popmyna Komm u ee
CJIEJCTBUS. AHAIMTUYHOCTH HENPEPHIBHO
muddepenuupyemMoit GyHKINU.
[Ipumenenue popmynsl Komnm k
BBIYHCIICHUIO ONIPENIEICHHBIX HHTErPajIoB.

OIIK-2

Hroro 4
Hroro 3a cemectp 12
Hroro 34

5.3. Pa3nesibl AMCHMILUIMHBI U MEKIUCHUIITIMHAPHBIE CBA3M € 00ecneYrBalOIMMH (Mpeabl Iy IMMH)

U 00ecrneuynBaeMbIMU (HOCJIe}]yIOIIIHMH) AUCHHUIVIMHAMH

Paznenbl TUCHUIUIIMHBL M MEXIUCIUTUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
o0ecrieynBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Pazaens! IUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

HanmMmeHoBaHMEe TUCIIMILINH

Ne paznenoB qaHHOW MUCHIMIUIAHBL, I KOTOPBIX HEOOXOIMMO U3YUCHHE
00€eCITeUnBAIONINX U 00ECTIEUNBAEMBIX TUCITUILINH

1 2 3 4 5 6 7 8 9
[IpenmectByronme QUCHUIIITUHBI

1 Anrebpa +

2 MaremaTU4eCKHI aHaAJIN3 + + + + + + + + +

[Tocnenyromye AMCUUTUIAHBI

1 Teopust BepoaTHOCTEN U

MaTeMaTHU4eCcKasl CTaTUCTHUKA

2 MaremaTUdeCcKHii aHaJIHN3 + + + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIN I, (POPMHUPYeMBIX IPH W3YYECHUH AUCUMILIMHBI, M BH/I0B 3aHATHI
CooTBeTcTBHE KOMIETEHLMH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIMHBI, ¥ BUIOB 3aHATHH
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IpEICTaBICHO B Tabmuie 5.4.

Tabnmuna 5.4 — CooTBETCTBHME KOMMETEHIMH, (HOPMHUPYEMBIX MPU H3YyYEHWU IUCIMIUIMHBI, U BHJIOB

3aHATHI
KommereHuu Bunsl 3ansTHiIl
@OopMBbI KOHTPOJIA
u Jlek. [Ipak. 3aH. Cawm. pa0.
OIIK-2 + + + KonTponsHas pabora, Dk3aMeH,
Tect
6. UnTepakTUBHBIE MeTOAbI M (JOPMBI OPraHU3AIMUA 00yYeHU s
He npenycmorpeno PVYIIL.
7. JIaGopaTtopHbie padoThI
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPaKTUYECKUX 3aHATHI (CEMUHAPOB)

HanmeHoBaHME MPaKTUUECKUX 3aHATUH | TpyIOeMKOCTb,
(cemuHapoB) q

dopmupyembie

Hazpanus pas3acioB
KOMIICTCHII U

1 cemectp

1 BBeneunue B 18 OIIK-2
MaTreMaTH4eCKUH

aHaJIn3

OcHoBHble cBolicTBa (yHKIMI. OCHOBHBIE
3NIeMEHTapHble (PYHKIMU U UX IPa(UKH.
[IpeoOpazoBanue rpadukoB. Yucnopbie
nociuenoBaresnbHoCTU. [Ipenen yncaoBoit
nocnenosarensHocT. [Ipenen pynkunu B
TOYKe U B OeckoHeuHocTH. beckoHeuHo
MaJible ¥ O€CKOHEUHO OobIre (GyHKIUU U
UX cBoiicTBa. PackpeiTue
HEONpeIeICHHOCTEN. 3aMeuaresbHbIe
npenensl. OTHOCTOPOHHUE MPEAEIIBI.
HenpepriBable pynkunn. Knaccudukanus
TOYEK pa3pbIBa (PyHKIMH.

18
16

Hroro

2 uddepennuanbaoe OIIK-2
ucuucieHne QyHKuuu
OJIHOW MEPEMEHHOU U

€T0 INPUIIOKCHUS

[Tpon3BoAHbBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuii. [IpaBuna nuddepeHpoanus.
[TpousBoaHast c0XkHOU U 0OpaTHOM
bynkuuit. uddepenunan u ero
T€OMETPUYECKUI CMBICIT. FIHBapHaHTHOCTH
dopmbl tuddepennmana. [IpouzBonHsie 1
nuddepeHIabl BHICIIMX TOPSIKOB.
IIpaBuno Jlonurans packpbITus
HEONPEIETIEHHOCTEN IPU BBIYUCICHUN
npezaenos. MccnenoBanue GyHKIui u
noctpoenue rpadukoB. Haubompiee n
HalMEHblIIee 3HaueHHe (PYHKIIMU Ha OTpE3Ke.
[Tpumenenunenuddepennmana B
npUOIKEHHBIX BbIuucieHusx. @opmyna
Teitnopa u ee MpUMEHEHNUE B MPUOIMKEHHBIX
BBIUNCIICHUSIX.

Hroro 16

16 OIIK-2

3 OyHkuu
HECKOJIBKHIX

Omnpenenenne @HII. Cioco0s! 3ananwst
@OHII. O6nacTs onpeneseHus ¥ MHOKECTBO
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MIEPEMECHHBIX.
HuddepenunansHoe
HCYHCIICHHE (PYHKITNI
HECKOJIbKUX
MEPEMEHHBIX

Hroro 3a cemectp

sHaueHuit OHIIL. I'padux OHII. [Ipenen u
HenpepbiBHOCT, PHII. YacTHble
npou3BoaHbIe. JuddepeHInpyeMoCTs.
[Tonubrit muddepenran QyHKIHH.
[Tpon3BoaHbBIE CIOXKHOW (PYHKITHH.
KacarenbHast II0CKOCTh U HOPMAaJlb.
[IpousBoanast no Hanpasienuro. [ paaueHt
¢byHKIIMY 1 ero cBoiicTBa. HesiBHBIC
byHkIMH. DKCTpeMyM (QYHKIIMH HECKOJIBKUX
[IEPEMEHHBIX.

HUroro

16
50

2 ceMecTp

4 HeonpeneneHHbIN
WHTErpa

5 OnpeneneHHbIN
UHTETrpal

6 [Ipunoxenus
OTIpeJIeIEHHOTO
WHTETpata

Hroro 3a cemectp

HenocpencTBeHHOE HHTETPUPOBAHUE.
[Tonsenenue oy 3Hak quddepeHmrana.
3ameHa nepeMeHHoU. IHTErpupoBaHme 1o
gactaM. aTerpupoBanue 1po6HO
panroHanbHbIX QyHKIMNA. IHTErprpoBaHue
TPUTOHOMETPUYECKUX (DYHKIIUH.
WHTerpupoBaHie HEKOTOPHIX
UppaMOHATBHBIX (DYHKIIUH.

18

Hroro

Henocpezncrsennoe npuMeHneHue Gopmyibl
HrroTona- JleitOHuIa. 3amMmeHa nepeMeHHOM B
onpezeNeHHOM uHTerpaie. inrerpupoBanue
I10 YacTSIM B OIIPEJEIIEHHOM HHTErpase.
HecoOcTBeHHbIE HHTETPAJIBL.
Wurerpuposanue ®HII: Kprusonuuelinslii
uHTerpai | pona. KpuBonuHenHbIi HHTETpai
2 pona. CBsi3b MEXAYy KPUBOJIMHENHBIMU
uHTerpasiamu 1 u 2 pona. J[BoriHou
MHTETpaJl. 3aMEeHa IEPEMEHHBIX B IBOHOM
unrerpaie. @opmyna [ puna.

18
18

Hroro

Brruncnenue mioniane miockux Guryp.
Brlunciienue JIMHBL 1yTU TIaAKOW KPUBOU.
Brruncienne o0beMa M IIomaan
MOBEPXHOCTH TeJIa BPaIICHUA.

18
16

Hroro

16
52

OIIK-2

OIIK-2

OIIK-2

7 MuddepenunanbHbie
ypaBHEHHUS

3 cemecTp

Huddepenunansubie ypaBHEHUS IEPBOTO
MOPSAJKA: C Pa3ENISIOIIMMUCS IEPEMEHHBIMU
U TIPUBOJSIIMECS K HUM, OTHOPOJIHBIE,
JMHEWHBIE, YPAaBHEHUS B MOJIHBIX
muddepennmanax. [Ipocreitmme THTIBI
TuddepeHINaTbHBIX YPaBHEHUN BBICIIIMX
HOPSAKOB, JOMYCKAIOLIIE TOHUKEHHE
nopsiaka. JInHelHbIe OMHOPOIHBIE U

20

OIIK-2
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8 Pagnl

9 OyukMU
KOMITIIEKCHOM
MepEMEHHON

HEOJTHOPOJHbIEC YPAaBHEHUS C IOCTOSHHBIMU
ko3 punrenTamMu (4acTHBIC CITy4au MPaBon
yacTtH). CucreMbl tuddepeHImaabHbIX
ypaBHEHUI. MaremMarndeckre MoJIesIi Ha
ocHOBe auddepeHIInaTbHBIX YPaBHEHUN 1
UX CHUCTEM.

HUroro

[ToHsiTHE YMCIIOBOTO Psijia U €T0 CXOIAUMOCTH.
Cymma psina. HeoOxogumoe yciaoBue
CXOIMMOCTH psifia. Psanbl ¢
HEoTpHULaTeIbHBIMU WieHaMu. [locTarounbie
IIPU3HAKU CXOAUMOCTH PSIOB: IPU3HAKU
cpaBHeHus, [lanambepa, paIuKaIbHBINA U
MHTErpaJIbHBIN ITpu3Haku Komwu.
3nakonepeMeHHsble psabl. [IpusHak
JleiiOHna. AGCOIOTHAS U yCIIOBHAS
cxoqumoct psaoB.IlonsTue
(YHKIMOHAIBHOIO psijia ¥ €ro odnacTu
cxonuMocTu. PaBHOMepHas CXOAMMOCTh
(GYHKIMOHANBHBIX psAA0B. OYHKIIMOHAIbHBIE
cBoMcTBa cyMMBbI psifa. CTENEHHOM Psii U €ro
o0nacth cxonumoctu. Teopema Abens.
PaBHOMepHas CXOUMOCTh CTENIEHHOTO Psijia.
CaoiicTBa ero cymmel. Paznoxkenus
OCHOBHBIX 2JIEMEHTAPHBIX PYHKLUN B Psifl
Makiopena. [IpubmimkeHHOE HaX0XKICHHUE
3HaueHui pyHkuuid. [Ipudnuxennoe
BBIUMCJIEHHE ONPEEIIEHHBIX HHTETPAJIOB.
Psanpr @ypbe

20
16

Hroro

Anrebpa KOMIUTIEKCHBIX uncel. OnpeneneHue
(bYHKIIUY KOMITJIEKCHOM EpEeMEHHO1!,
BBIZIEJTICHUE JEHCTBUTEIbHON N MHUMOM
yactu. [loHaTus npousBoaHo# QyHKIMK
KOMIUIEKCHOW ITEPEMEHHOM. YCI0BUE
mubdepeHIpyeMOCTH PYHKIIUN
KOMIUIEKCHOU nepeMeHHou. [lonsaTue
aHaUTHYeCKON QyHKIUH. ['apMoHUYecKue
¢bynkuun. BocctaHoBieHne aHAIUTHYECKON
(GYHKIHH 110 €€ JeHCTBUTENHHON (MHUMOIA)
4yacTH. DJIeMeHTapHble QyHKIUU B
KOMIUTIEKCHOU obnacTu. [ToHsTHE HHTErpana
0T (PYHKIIUM KOMIUIEKCHOM epeMEHHON U ero
cBoiicTBa. IHTEerpanbHas teopema Komm fuist
OJTHOCBSI3HOM 00JIaCTH, UHTETpAIbHAS
TeopeMa /Il MHOTOCBSI3HON 00J1acTH.
Wnrerpansuas popmyna Ko u ee
CIEACTBUSA. AHAIMTUYHOCTD HENPEPBIBHO
muddeperurpyemoit pynkuuu. [Ipumenenue
¢dopmynst Ko kK BEIYMCIIEHUIO
OIPEACICHHBIX UHTETPAJIOB.

16
16

Hroro

16

OIIK-2

OIIK-2
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Hroro 3a cemectp

52

Hroro

154

9. CamocrosiTesqibHas padoTa
Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH MIPE/ICTABICHbI B

tabmure 9.1.
Tabnuna 9.1 — Buasl caMocTosSTENBHOM pabOTHI, TPYAOEMKOCTh M (POPMUPYEMbIE KOMITETCHITHT
Bunel camocrostensHoli | TpynoeMmkocTs, Popmupyembie
Haspanus pasnenos A PyA ’ PMHPY DopMbI KOHTPOJIS
paboThl q KOMITETEHIIUU
1 cemectp
1 BBeneuue B IToxroroska k 8 OIIK-2 KonTponbnas
MareMaTH4ecKuit MPAKTHYECKUM 3aHATHIM, pabora, Tecr,
aHau3 CceMHHapam DK3aMeH
[TpopaboTtka 8
JIEKIIMOHHOTO Marepuaia
Hroro 16
2 IToxroroBka x 8 OIIK-2 Kontpomnsnas
JduddepeHnanbHO MPAKTUYECKUM 3aHATHUSM, pabora, Tecr,
€ UCYHCIICHUE CeMHHapam DK3aMeH
bynkummn O{[HOH [IpopaboTka 8
TICPEMCHHOM K IO jopnimonHOro Marepuaia
MPUIIOKECHUS
Hroro 16
3 OyHKUMMU IToaroroBka k 6 OIIK-2 KontponbHas
HECKOJIbKUX MPAKTHYCCKUM 3aHATHSIM, pabora, Tecr,
MePEeMEHHBIX. ceMuHapaMm DKk3aMeH
17§ HITAATBH
Audepernpasao CamocTosiTeTbHOE 10
WCYHCTICHU
¢ HcHHCIICHHe u3yueHue TeM (BOIpOCOB)
byrxum TEOPETHYECKON 4aCTH
HECKOJIbKUX Kypea
MIEPEMEHHBIX
Hroro 16
Hroro 3a cemectp 48
[lonroroBka u cnaua 36 DK3aMeH
HK3aMeHa
2 cemectp
4 Heonpenenennsiii  [lonroroBka k 8 OIlK-2 KonTponpnas
HUHTETpal MPAKTHYECKUM 3aHATHIM, pabora, Tecr,
ceMHHapam DK3ameH
[IpopaboTka 6
JIEKIIMOHHOTO Marepuaia
Uroro 14
5 Omnpenenennbii | Ilogroroska k 8 OIIK-2 KontposnpHas
HUHTETpaI MPAKTHYCCKUM 3aHATHSM, pabora, Tecr,
ceMuHapam DK3aMeH
[TpopaboTtka 6
JIEKIIMOHHOTO MaTepuana
Htoro 14
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6 [Ipunoxenus [TonroroBka k 8 OIIK-2 KonTponsHas
OTIpeIeTICHHOTO MPAKTHYECKUM 3aHATHIM, pabora, Tecr,
MHTETpala ceMHHapam DK3ameH
CamMocTosiTenbHOE 8
H3Yy4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTH
Kypca
Hroro 16
Hroro 3a cemectp 44
IMoxaroroBka u cxaga 36 DK3aMeH
IK3aMeHa
3 cemecTp
7 [Tonroroska k 8 OIIK-2 KontposnpHas
JuddepeHnnanbHbl MPAKTHUSCKUAM 3aHITHSM, pabora, Tecr,
€ YpaBHECHHS CeMHHapam DK3aMeH
ITpopaboTtka 6
JICKITMOHHOTO MaTepuana
Hroro 14
8 Paapl IToxroroBka x 8 OIlK-2 Kontpomnpnas
NPAaKTUYCCKUM 3aHSATHSIM, pabora, Tecr,
CEMHHAapaM DKk3aMeH
[IpopaboTka 8
JICKIIMOHHOTO MaTepHasa
Hroro 16
9 OynkuMM [TonroroBka k 6 OIIK-2 Tect, Dk3ameH
KOMITJICKCHOM MPAKTHYECKUM 3aHSITHSIM,
MepPEeMEHHOI ceMuHapaMm
CamMocTosTeTbHOe 8
u3yueHue TeM (BOIpPOCOB)
TEOPETUYECKON YacTH
Kypca
Hroro 14
Uroro 3a cemecTp 44
[ToaroroBka u criaua 36 DK3aMeH
JK3aMeHa
Htoro 244
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH 711 SJIEMEHTOB KOHTPOJISI

. N MakcumanbHbIi
. MakcumanbHbIN MakcumanbHbIN
OneMeHTbl yueOHOU 0asu1 3a mepuoz Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
1 cemectp
Kontponbhas pabota 10 20 20 50
Tecr 5 5 10 20
Hroro makcumym 3a 15 25 30 70
epuo
DK3aMeH 30
Hapacraromum nrorom 15 40 70 100
2 ceMecTp
Kontponbhas pabota 10 20 20 50
Tect 5 5 10 20
Hroro makcumym 3a 15 25 30 70
epuo
DK3aMeH 30
Hapacraromum urorom 15 40 70 100
3 cemecTp
KonTponbnas pabota 10 20 20 50
Tecr 5 5 10 20
Hroro makcumym 3a 15 25 30 70
nepuo
DK3aMeH 30
Hapacraromum urorom 15 40 70 100
11.2. Ilepecyer 02/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Iepecuer 6amI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCcTaBieH B Tabnuue 11.2.
Tabnuna 11.2 — Iepecuer 6amioB B OIEHKH 32 KOHTPOJIBHBIC TOUKH
baniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaIbHOU cyMMbI OaioB Ha naty KT 5)
Ot 70% 10 89% ot MakcuManbHON cymMMbl OansioB Ha nary KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbl OaniioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMbI OasutoB Ha naty KT 2

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY

[Tepecuer cymMmMBbI OaJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIIEHKY MPEICTABICH B TaOIUIE

11.3.
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Tabmuma 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEeH

5 (omMuHO) (3a4TEHO) 90 -100 A (OTIM4HO)
85 -89 B (ouenp xoporiio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporiro)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBIIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (0CpeiCTReHHo0)
2 (seynoBIeTBOpHTE b HO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTEIIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITHOHHOE o0ecTiedeHrue TUCHUIINHBI

12.1. OcHoBHas JuTEeparypa

1. Maremaruka. Marematuueckuii aHaiau3 [DIeKTpOHHBIN pecypc]: YueOHnoe mocodue / U. .
I'puammon - 2018. 115 c¢. — Pexum nocryma: https://edu.tusur.ru/publications/7878 (mara oOpamieHus:
10.06.2021).

2. Brpicmas maremaruka III. @yHKIMM KOMIIEKCHOTO TepeMeHHOro. Psnmel. MHTerpanbHbie
npeoOpa3zoBanus [DNeKTpoHHBIH pecypc]: YueOHnoe nocodue / JI. . MarasunnukoB - 2012. 206 c. —
Pexxum noctyna: https://edu.tusur.ru/publications/2258 (mara obpamenus: 10.06.2021).

3. HHurterpansHoe ucuucienue [InekTpoHHbIN pecypc]: Yuebnoe nmocodue / A. A. Enbros, T. A.
EmpmoBa - 2013. 138 ¢. — Pexum nocryma: https://edu.tusur.ru/publications/6063 (mara oOparmieHus:
10.06.2021).

4. Jluddepennuanbupie ypaBHEHUS [DNeKTpoHHBIN pecypc]: YuebHoe nocodue / A. A. Enbios,
T. A. EnbumoBa - 2013. 104 c. — Pexum pocryma: https://edu.tusur.ru/publications/6062 (nara
oOpamenus: 10.06.2021).

12.2. lononHMTEIBHAS IUTEPATypa

1. TIlpaktukym 10 Teopud (QYHKIOMHA KOMIUIEKCHOTO TEPEMEHHOTO, TEOPHH  PSIOB,
OTIEPAIIMOHHOMY UCUYUCIICHUIO [ DNEeKTPOHHBIN pecypc]: YueoHnoe nocodue / A. A. Enbios, T. A. Enbrioa
- 2018. 194 c. — Pexum nocryna: https://edu.tusur.ru/publications/7377 (nara obpamenus: 10.06.2021).

2. MHHrterpanpHOE HcUHCIeHUE [ DNEKTPOHHBIN pecype]: YueOHnoe mocodme / A. A. Enbros, T. A.
EnbroBa - 2013. 138 ¢. — Pexxum noctyna: https://edu.tusur.ru/publications/6063 (mgara oGpareHus:
10.06.2021).

3. IlpakTHKyM 10 WHTETpPaJbHOMY HMCUHCICHHIO | JUPPEpeHINATBHBIM  YPaBHEHUSM
[DnexTponnsbIil pecype]: YueOnoe nmocodue / A. A. Ensnios, T. A. Ensrioa - 2005. 204 c. — Pexum
nocrtymna: https://edu.tusur.ru/publications/39 (mara obpamenus: 10.06.2021).

4. Maremaruka-2-it cemectp (Kypc JeKiuii) [DnekTpoHHbIH pecype]: yueOHoe mocodue / T. A.
EnpmoBa, A. A. EasroB - 2019. 348 ¢. — Pexum mocryma: https://edu.tusur.ru/publications/9053 (mara
obpamenus: 10.06.2021).

5. Ilpaktukym mno auddepeHnnanbHOMY HCUUCICHUIO [DNeKTpoHHBINH pecypc]: YdeOHoe
mocobue / A. JI. Marasunaukos, JI. WM. MarasunnukoB - 2017. 211 c¢. — Pexum pgoctyma:
https://edu.tusur.ru/publications/7085 (nara o6pamenus: 10.06.2021).

12.3. YueOHO-MeTOAMYECKHE MOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCo0us
(peKOMeH,HOBaHBI JJI IIPAKTHYCCKUX 33H$[TPII>'I, a TakK X€ OJIs1 CaMOCTOSITEIIbHOMI npopa60T1<1/I JIEKITMOHHOI'O

Marepuaa)
1. Beicmas maremaruka. JuddepeHnmansaoe ucaucieHue [DIeKTpoHHBIN pecypc]: YdeOHoe
nocobue / JI. WM. MarasunnukoB, A. JI. MarasunnukoB - 2017. 188 c¢. — Pexum pgocryma:

https://edu.tusur.ru/publications/6861 (mara obpamenus: 10.06.2021).
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2. MWuterpanpHoe ucuucieHue U audQepeHnuanIbHble ypaBHEHUs [DJIEKTPOHHBIM pecypcl:
VYyebnoe mnocodume / A. A. EmpmoB, T. A. EmpmoBa - 2003. 235 c. — Pexum pgoctyma:
https://edu.tusur.ru/publications/2259 (nara oopamenus: 10.06.2021).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJINI0B

Y4eOHO-METOMUYECKUE MaTepPHAIIbI Il CAMOCTOSTEIHPHON U ayIUTOPHON PabOTHI 00YYarOIIMXCS
W3 YKCia JIMI ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS M MHBAJIHUIAOB MPEAOCTABISIOTCSA B (hopmax,
aIaTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIIPUSATHUS HHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

- B (hopMe PIIEKTPOHHOTO JIOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JlJ1st 1M1 ¢ HAPYIIEeHUSIMU CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

JIois1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-IBUTaTeILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMbI
1. https://e.lanbook.com/

2. http://elibrary.ru/

3. https://www.scopus.com/

4. zbmath.org

13. MarepuaibHO-TeXHHYeCKOe o0ecreyeHue TUCHMILINHBI M TpedyeMoe MPpOrpaMMHoe
obecrnieyeHnme

13.1. O6umue TpedoBaHNS K MATEPHAJIbHO-TEXHMYECKOMY M POIPAMMHOMY 00eCIe4eHH 0
AMCHMILINHBI

13.1.1. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe obecrnedeHne sl JeKIMOHHbIX 3aHATHI
s npoBeneHust 3aHATUN JIEKIMOHHOIO THIA, TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYIbTAIHM,
TEKYILIEro KOHTPOJS U MPOMEKXYTOYHOM aTTeCTallMU UCHONb3yeTcs yueOHast ayAUTOpHUs C KOJMYECTBOM
[IOCA/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOM M cTaHIapTHOM yueOHo Mebenbto. Merores
JI€MOHCTpallMOHHOE 000pylOoBaHHE U Y4eOHO-HamIsAHblE MOcoOus, oOecreunBarolIe TeMaTHYeCKue
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCIUILIIUHBIL.

13.1.2. MaTepuajbHO-TeXHUYECKOE U MPOrpaMMHoe ofecriedyeHue A1 NPAKTHYeCKUX 3aHATHI
VYyeOHast ayquTopust
yueOHas aynuTopHsl JJIsi NPOBEACHUS 3aHATUH JIEKIMOHHOIO TUNa, y4deOHas ayJuTopus Ul
MIPOBENEHUS 3aHITHH MPAKTHYECKOTO THITA, TIOMEIICHHE IS TPOBEICHUS TPYIITOBBIX M WHAWBHyaTbHBIX
KOHCYINIbTAllUi{, IOMEIEHNE IS IPOBEJCHUS TEKYIIIETO KOHTPOJIS M TPOMEKYTOYHOM aTTecTaluu
634045, Tomckast obnacts, . Tomck, yi. KpacHoapmetickas, 1. 146, 301 ayx.
Onucanue uMeromierocs 000py10BaHuUs:
- Kommuiekt cnienmanu3upoBanHON yueOHOM Mebemnu;
- Pabouee mMecTo mpernogaBarelis.
[TporpammHoe obecrieueHne He TpeOyeTcs.

VYyeOnass aymutopus / JleKIMOHHAs ayAUTOpHUsI C WHTEPAKTHBHBIM MPOEKTOPOM U MapKEpHOI
JIOCKOH

ydaeOHast aynuTOpHs I TPOBEICHUS 3aHATHUN JIGKIIMOHHOTO THUIIA, ydeOHas ayJUuTOpHs s
MIPOBEJICHHS 3aHATUN MPAKTUUECKOTO TUTIA, yueOHAasl ayfUTOPHsI JJIs MPOBEICHUS 3aHATHI CEMUHAPCKOTO
THUMA, MOMEIICHUE JIS MPOBEICHUS TPYNIOBBIX M HHAWUBUIYAJIbHBIX KOHCYJIbTAlMi, MOMEIICHUE IS
IIPOBENICHMS TEKYILLErO KOHTPOJISA U IIPOMEKYTOUHOM aTrTeCTaluu

634045, Tomckast obnactb, . Tomck, yi. KpacHoapmetickasi, 1. 146, 310 ayx.
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Onucanue uMeronierocs 000py10BaHuUs:

- Hoyr6yk Lenovo Think Pad E530c;

- Mynsrumenuiinsiii mpoexkrop ViewSonic PID5154 DLP;
- KommiekT cnienuanu3upoBaHHON yaeOHOM MeOemu;

- Pabouee mecTo mpernogaBares.

[TporpammMHOe oOecnieueHHe:

— Microsoft Windows

13.1.3. MarepuajibHO-TeXHHYECKOEe U IPOrPaAMMHOe oOecredyeHue 1JIsl CAMOCTOSTEeIbHOM padoThl
Jns camoCTOsATEIbHON pabOThl MCHONB3YIOTCS Yy4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTh, I. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, I. Tomck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocraB 000pyn0OBaHUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huxke [IDBM INTEL Celeron D336 2.81'T1. - 5 it

- KOMIIBIOTEPHI MOJKIIOUEHB K ceTh «VHTepHeT» M 00ecreuuBaloT AOCTYI B SJIEKTPOHHYIO
MH()OPMALMOHHO-00pa30BaTENIbHYIO CPely YHUBEPCUTETA.

[lepeuenp nporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHre TUCHUIIIMHBI VIS JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBO€HUE NUCLMIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHM 370POBbS U MHBAIHIAMU
OCYIIECTBIIACTCS C UCIIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETO U CIIEeIMAILHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMAMM CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYTrUX TEXHUYECKUX CPEICTB
npuema/nepenadd yueOHOW HHQPOpMAIMU B JOCTYNHBIX (hopMax, MOOMIBHON CHUCTEMBI MpPEroaaBaHus
JUTsT O0YyJaronIuxcsi ¢ WHBAJTUIHOCTHIO, TOPTAaTUBHON MHAYKIIMOHHOW CHUCTEMBI. YUeOHas ayquTopus, B
KOTOPO# 3aHMMAIOTCsl OOydaroluecss C HapyIIeHHEM cliyxa, 00OpyIoBaHA KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOMN, ANEKTPOHHON JOCKOH, MYJTbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YUEOHBIX ayIUTOPHIX BO3MOXKXHOCTH TPOCMOTpPA yIAIICHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WM CJaii/ia Ha dKpaHe) MPU TOMOIIY BUACOYBEIHMUUTENCH ISt KOM(POPTHOTO IMPOCMOTpa.

[Ipu 3aHATHSIX C OOy4JarOUUMHUCA € HAPYLIEHUSIMM ONOPHO-IABHUIaTeJbLHOI0 anmnapara
UCIIONB3YIOTCS allbTepHATHBHBIC YCTPOMCTBa BBOAA HH(OpPMAIMU U APYrUe TEXHUYECKHE CpEeICTBa
npueMa/repeaadn yaeOHoi umH(opMaruu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI OOyUYEHHUsS st
JIIOCH ¢ MHBAIMAHOCTBIO.

14. OHeHO‘lHl)Ie MaTepuajJabl  METOAUNICCKUEC PEKOMECHAAIUH M0 OPraHU3allui U3yYCHU A
AU CIHUIIIIMHbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEHAAIM U
st onieHkH cTeneHu chPOPMUPOBAHHOCTH M YPOBHSI OCBOCHHUS 3aKPEIUICHHBIX 32 JUCIHUILIMHON
KOMHCTGHHI/Iﬁ I/ICHOHLSYIOTCSI OILICHOYHBIC MaTepI/IaJII:I B COCTaABC:
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1. YcraHoBuTE COOTBETCTBUE MEXAY (PYHKIIHEH U ee TOUKOM pa3phIBa.

14.1.1. TecToBbI€e 3a1aHUA

1 1
v 2.y-2
A)1 B) -1 C) 4
2. 3nauenue mpezena || =X ABHO
' PeA le ox+4
1. 2.3/2 3. -1/4

3. y:sinL

3. YCTaHOBHUTE COOTBETCTBUE MEXKAY MPEACIIOM U €I'0 3HAYCHHUEM.

. X3 +4x%+1
l.||

A)2
2
D) 5

M3 o2

2. i X2 +6X+2 3. i x* +6x2+2
' XIID X% +4x+1 ' XLro[]x3’+2x2+x
B) 1 C)0
E)l F) o

3

. Sin7x
4. Tpenen ||m2— paBeH ...
X

x—0

a)0

b) 1

5. Moy KOMIDIEKCHOTO yrcia 3+ 41 paBeH ...

a) 3

b) 5 c) 4

c) 35

X—4

D)0

4. -1/2

4.1y

X—00

d)5

d)7

6x° +2x% +3

33 +x-1

6. YctaHoBHTE COOTBETCTBHME MEXAY 3aJaHHBIMH KOMIUIEKCHBIMH YHCIAMH M HM300pakeHUsSMH Ha
KOMILJIEKCHOM TJIOCKOCTH.

1. -3+2i

A) z,

2. 2+i 3. -1-i 4, 3i
B) z, C) z, D) z,
A
¥
3y I
I o
3 : 2
: 1pFp====- + Zy
I
—3! -2 - !
: ] 1 2 3
o
4

7. YCTaHOBHUTE COOTBETCTBUE MCXKAY KOMIUICKCHBIMU YUCJIAMU U UX apTYMCHTAMU.
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&
o
e

lz=———i 2. 2=—1I 3. z7=-22

2 2 2 2
A) 7/2 B) 0 C) 37/4
D) = E) - /4

8. ®ynkuus 3anana rpadguuecku. Onpenenure KOIMUYEeCTBO TOYEK, MPUHAIICKAIINX UHTEPBAILY (a;b), B

KOTOPBIX HE CYIIECTBYET MIPOU3BOIHAS STON (PYHKIUH.
4

\V4

\§b g

9. YrioBoii KOA(pPUIMEHT KacarelbHOH, MPOBENCHHON K rpaduky ¢yHkmmu Y =Sin 2X+3X B TOuke
X =0, paBeH ...

- 0

a) 4 b) 5 0) 1 d)3

10. Ha xakom uHTepBale kacarenbHas K rpaduky ¢ynkumm f(X) = X* +3X+2 uMeeT OTpHUIATeTbHbII
YIIIOBOHM KOA(PPHUIIUEHT.

1. (~o0;-15) 2. (—o0;-1,5] 3. (-1,5;+) 4. [-15;+0)

11. KacarenpHas k rpaduxy ¢yskuun Yy =3x° —4X+2 He mepecekaeT npsamyio f(X) =8x—10. Torna
a0crcca TOYKM KacaHUs paBHa ...

12. 3akoH JBW)KEHHS MarepualibHOW TOYKM mMeeT Bua X(t) = 6+18t +e'*". Torma CKOPOCTh TOYKH B
MoMeHT BpemeHu t =10 paBHa ...

13. TpownsBonras pyHKImE Y = 2X* + VX +3 numeer Bug ...

1. x3+i 2. 8x3+i+3 3. 8x3+L 4, 4x‘°’+L

Jx 2/ 2/ 2/

14. TIpoussomHas GyHKIMH Y =SiN°® X UMeeT BUT ...

1. y =3c0s* x 2. y=3sin®xcosx 3. y=3sin®x 4. y =3c0s’ xsin X
15. YeraHoBUTE COOTBETCTBHE MEXIY (DYHKIIMEH U €€ TPOU3BOIHOM.

1. y =sin 2x-arctgx 2. y =C0S2X - arctgx 3. y =arcsin 2x - cos x

sin 2x 2 . .
5 B) ————"-c0sx —sin x-arcsin 2x

A) 2c0s2x-arctgx +
+X 1-4x?
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€0s2X 2;( D) —2sin 2x - arctgx + cos 22X
1+ X 1+Xx

C) 2sin 2x - arctgx —

16. 3nauenue npoussonHoi Gpynxiuu Y = (3X +1)* B Touke X =0 pasHO ...

17. HauGompiiee 3Ha4eHHEe QYHKITUU Y = —2¢* ma OTpe3Ke [0;1] PaBHO ...

18. dynkiusa y = f(X) 3amana rpadukoM Ha OTpe3Ke [— 4;2].
Y a

y=flx)

-

N
I'J

1

o
<
|l
(B
o \j

YcTaHOBHTE COOTBETCTBUEC MCXKAY 3aJaHHBIMU YCIIOBUSMU U IIPOMECIKKYTKAMU.

1.y>0,y>0,y"<0 2.y<0,y'<0,y">0 3.y>0,y'<0,y"<0
A) (-2-1) B) (- 4-3) 0) (-12)
D) (-3-2) E) (-3-1)

19. Ha pucynke uzobpaxeH rpadux npousBonHoit ¢yukiuu f(X), onpenenennoii Ha untepsaie (—9;3).
Haiinute KOMMYECTBO TOYEK, B KOTOPBIX KacarelbHas K rpaduky ¢ynkuuu f(X) mapamienbHa mpsmoi
y=2X—19 unu coBnaaaer ¢ Hew.

y
A V()
\ [ 1\
-0 0] 1 3 X
\\ / N A
/ \.|

20. JTns ynxium Z = 2Xy + Y? crpaBeITuBbl COOTHOIIEHHUS . ..

1.§=g 2.@+@=0 B.Q—Zyzo 4.§—2y=2x
oX oy oX oy OX oy

3
21. Yactuast npousBoaHast pyakuuu z =€ mo nepemennoii Y B Touke M (0;1) paBHa ...

a) e b) 2e c) 3e d)3

. T
22. YactHas nipousBoaHas GyHKIME Z = X° COS2Y IO HepeMeHHO# Y B Touke M (1; —j paBHa ...
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a) 2 b) 5 c)0 d) -2
23. IlepBooOpaszubivu GyHKIMK Y = SiN10X sSBIsSIOTCS ...

1. —cosl0x —45 2. —0,1cos10x 3. —0,1cos10x+31 4, —01cos10x+31

24. TlepBooOpa3HbIMU GyHKIHH Y = X-€* SIBISIFOTCS. . .

1. e*(x+1) -7 2. e*(x-1)+5 3. e*(x+1) 4. e*(x-1)
xdx
25. B HeomnpeaeeHHOM HHTErpase f 1 BBE/ICHA HOBAs [IepeMeHHasl t = +/X , TOra HHTerpan uMeeT
BU ...
2tdt 2t3dt 2t2dt 4. npyrou oTBeT
| 2. j 3. [
t-1 t-1 t-1

26. Ykaxute Bce BepHble yTBepkaeHUs (C — IPOU3BOJIbHAS MOCTOSHHAS).

1. I(xz —B)e *dx = '[(xz —6)dx-je‘xdx 5 (j(3—5x2)dx)l — (3-5x%)

3. IZIn xdx = Zjln xdx 4. _[d(sin 2X) = (sin 2x)'+C

4
27. Henynesas dynkuust Y = f(X) sBisiercst yetHo# Ha oTpe3ske [-4;4] Torna I f (x)dx paseH ...
-4

4 4 4
Lo 2. 2] £ (x)dx 3. 8] f (x)0x 4 % [/ 0odx
0 2 24

5
28. Henynesas pynkius Y = f(X) sBiasercs HeueTHO# Ha oTpeske [-5;5] Torma J. f (x)dx paseH ...
-5

5 5 5
10 2. 2[ f (x)dx 3. 10] f (x)dx a, % [ f oo
0 -5 -5

V3
29. 3HaueHue OnpeAeIeHHOTo0 HHTerpaja I
0

T dx
30. B ompeneneHHOM HHTETpale J- Il BBEJICHa HOBasl nepeMeHHas t = Jx , Torma UHTETpaJl UMeeT
X —
1
BU]L ...
2 dt © 2tdt 2 2tdt 4. npyroii oTBeT
B 2. j— 3, j i
-1 t-1 Jt-1

1 1 1

31. Bcm j f(x)dx=+2 u jg(x)dx =2 —1, 1o unrerpan j (V2 +2)f(x) + (V2 =1 g(x))dx pasex ...
0 0 0

32. CXOnsuIMMHuCs SIBIISTFOTCS HECOOCTBEHHBIE HHTETPAJIHI . . .
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1. +jzoxg’”dx 2. +jmx”?’dx 3. Txm/e’dx 4. +J(ZCXS/“’dx
1 1 1 1

33. HecoOCTBEHHBII HHTETPA I(X +2)"*dx paseH ...
-1
1 1
2 5 b) 1 0) -1 93

34. OnpenerneHHbIM HHTETPaJI, BRIPpaXKAIOIIHIA TUTomaas Tpeyroibiuka ¢ Bepiumuamu (0;0), (2;8), (0;8),
AMEET BUL ...

2 2 2 2
1. [(4x-8)dx 2. [4xdx 3. | (s—fjdx 4. [ (8- 4x)dx

0 0 0 4 0
35. Ilmomanp ¢GUrypsl, OTpaHMYCHHON NpPAMBIMH Y =X, Y =2X, X=-1, BBUHCISAETCA C IOMOIIBIO
OIIpPEIeIEHHOTO HHTETpaja ...

1. T(x—Zx)dx 2. _TZxdx 3. Txdx 4, T(Zx—x)dx
1 -1 -1 -1

36. [lmomans kpuBOIMHEHHOH Tpanenuu D pasHa ...

Ya
y=¢
/ D
o 1 X
1l.e-1 2. 2e 3.e 4, e+1

1

37. Vcnonb3ys TeOMETpUYECKHI CMBICT ONPEAEICHHOTO MHTerpaja, 3HaueHUe HMHTerpasa _[ V1-x?dx
0

PaBHO ...

T
35 4. 21

NG

1.z

38. VYcTaHOBHUTE COOTBETCTBHE MEXKIY MEPUOAUYECKON (YHKIHMEeH M 3HadyeHHeM ee (HaMMEHBIIEro
MTOJIOKHUTEIILHOTO) TIEPHO/IA.

1 v = cos ™
' V—COSE 2. y =ctg3ax 3. y =sin 3z

A) 3/2 B) 1/3 C) 2/3 D) 6

39. dynkmus Yy = f(X), 3agaHHas Ha OTpe3ke [— 2;2] sBsieTcss 4eTHOM. Torma pasmoxeHue 3TOMN
¢byukiuu B psig Pypbe MOKET UMETh BUT ...

1. f(x):a—20+2an cos% 2. f(x)=a—2°+2{an cos%+bn sin %}

n=1 n=1
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3, f(x):a—20+2bnsin% 4. f(x):ansin%
n=1

n=1

40. lana ¢pyHkus Y = 5X, 3a7aHHAst HA OTPE3Ke [— T, 7[]. Toraa ko3 duruent a, pasnoxeHus GpyHKIUNA
B psi Dypre paseH ...

a) 57/2 b) = C) 2/x d)o

41. Oyuxuus f(X) npu X € [0;27:] U €€ NePUONIECKOe POIODKEHUE JaHbI HA PUCYHKE

Jix)y

== ==
A
A
i
A
)
rd
.
'
Fa
rd
s
)
Al
A
v
A
)
.
rd
-
.
,
r
Y

Torna psan @ypbe 3Toi PyHKIIUU UMEET BUT ...

1. f(x)=a—2°+Zan COSNX 2. f(x)=a—2°+2[ancosnx+bnsin nx|
n=1 n=1

3. f(x)=%°+2bnsin nx 4. f(x)=> b, sinnx
n=1 n=1

42. Cpenu nepedyrcieHHbIX uddepeHuanbHbIX ypaBHEHUH ypaBHEHUSIMU TIEPBOTO OPSIKA SBISIOTCS:

dy 2y
1. 2x+y—=0 2= Ly x=
ydx 2.y ™ +x=0
d’y . ay .o
3. X%y +8y2 —x+5=0 4. de2 +xy&+x =y

43. YcTaHOBUTE COOTBETCTBUE MEXKY TU(PPepeHIINATFHBIMI YPaBHEHISIMHA U X THIIAMHU:

3 )/' — .)[ 4_.2E
1.y +8x’y =x+5 2.y =(2x+3)y? ' Xy
A) onHOpOAHOE B) nuneitnoe
C) ¢ pa3aensgomuMucs NepeMeHHbIMU D) apyroro tuna
44. Vpapuenue Y’ + Xy = X° apisercs ...
1. VYpaBHeHNEM c paznemnsromumucs 2. YpasHenuem bepHymin
nepepMEeHHBIMU
3. OnHopoaHbIM nuddepeHInaTbHbBIM YpaBHeHHEM 4. JIuHeHbBIM HEOJHOPOIHBIM
g depeHInaTbHbIM YpaBHEHUEM IIEPBOTO
nopsiaiKa
dy dx
45. OG1uee pemenue U pepeHIHalIbHOr0 YpaBHEHUS > = UMEET BUI. ..
(y+D)*  J1-x?
1 . 1 .
1. ——— =arcsinx+C 2. ———— =arcsinl—x*)+C

y+1 y+1

23



3. arctgy =arcsin x +C " 1 - arccostl— x2) + C

Y+
. dy  dx
46. O6uwmii uuTerpan MudpepeHInanbLHOr0 ypaBHEHU — = v HMEET BUJ. ..
y + X
1. —E:arctglJrC 2. i:—In(1+x2)+C
y X y
1 1 2
3. ——=arctgx+C 4. —=In(l+x°)+C
y y

47. ano mubdepennmanbHoe ypaBHenue Y’ =(2k —2)x*, Torma ¢ymkmms Yy =x'—3 sBusercsa ero
petienueM npu K paBHOM. . .

48. Jlano muddepennuanpuoe ypaBuenue Y"—3y"+6y ' =0. Torma COOTBETCTBYIOIIEE €My
XapaKTEPUCTUIECKOE YPABHCHHUE UMEET BH ...

1.1-3k?+6k®*=0 2. k®+3k?2+6k=0
3. k®-3k?+6k=0 4. k¥ -3k?*+6=0

"

49. O6mee pemenue qudGepeHInaIbHOro ypaBHeHUS Y" = COS4X uMeeT BUJ ...

1. y:%sin4x+%x2+czx+c3 2. y:—sin4x+%x2+02x+c3

1 . 1 . C
3. y:—asm4x+c 4, y:—asm4x+?1x2+czx+c3

50. O6muM pemieHneM JUHERHOTO U (depeHIHaTbHOTO YPABHEHUS C MOCTOSHHBIMU KO3 GUIIMEeHTaMU
¥ KOPHSIMH XapakTepucTuaeckoro ypasaenus kK, =k, =3, kK, =5 apusercs ...

1. y=Ce¥*+C,e™ 2. y=Ce*+C,e* +C,e™
3. y=C,e* +C,xe* +C,e™ 4. y =C,e¥sin5x+C,e* cosbx

51. Jlna muddepenmmansroro ypapHenus Y’ —4y’ —5y=2e>. O6mUM BHAOM YacTHOTO pPELIEHHUS
JTAHHOTO YpaBHEHUS SIBIISIETCH ...

[EY

' y(X)‘{aCTHOC = CO COSSX + Cl Sln 5X 2 y(x)qacmoe = CO - C:lx
: y(X)qaCTHoe = Coxesx 4 y(x)qaCTHoe :Coesx

w

14.1.2. Jx3aMeHallMOHHBIE BONIPOCHI

1 cemecTp
. @ynkius. CriocoOsl 3aanus GyHKIMU. OCHOBHBIE ANIEMEHTapHble (PYHKIMU, UX Tpadu-KH1, CBOWCTBA.
. CBoiicTBa pyHKIINH (MOHOTOHHOCTb, OTPAaHUUYEHHOCTh, YETHOCTh, IEPUOJUYHOCTB ).
. Ob6parHas QyHKIMS, CIOKHAS QYHKIHS, dIEeMEHTapHbIe (PYHKIIUH.
. Uucnosas nmocnenoBarenbHOCTh. [Ipenen uncnoBoil mocaea0BareaIbHOCTH.
. Ipenen pyHkumy.
. OIHOCTOPOHHUE MPEETBI.
. Teopemsl 0 mpenenax.
. beckoneuno maspie u 6ecKoHEYHO Ooubine (PYHKIIUH, UX B3aMMOCBSI3b, CBOWCTBA.
. IlepBbIil 3aMe4aTeNIbHbIN IIPENEIl, CICACTBUS U3 HETO.

O o0 JONWn P~ W —
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. Bropoii 3amedarenbHblil Ipeaen, CIeACTBUSA U3 HETO.

. [lonsiTrie HenpepbIBHOCTH (DYHKIIMH B TOUKE.

Touku pa3pbiBa U UX KiIacCUPUKALIHSL.

Teopembl 0 HEPEPHIBHBIX PYHKLIUAX.

ITonsiTHe IpOU3BONHOM. | €OMETPUUECKHI CMBICI IIPOU3BOJHOM.

Teopema o Mpou3BOAHON 0OpaTHON PYHKITUH.

[Tpon3BOHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKITU.

OcHoBHble npaBuia quddepeHIpoBaHus.

[TpousBoaHast cIOXKHOU (DYHKITHH.

Jlorapudmuueckoe auddepeHmpoBaHue.

[Tpon3BoHBIE BBHICIIUX MOPSIKOB.

Onpenenenue auddepeninania, ero cBoctsa. [ eomerpuueckuit cmbica quddepeHiua-na.
CBs13p Mex 1y AuddepeHInpyeMoCcThIO (PYHKIIUHN U CYIIIECTBOBAHUEM IPOU3BOAHOM.
CgoiictBa nuddepenmuana. MaBapuanTHOCTh hopmbl quddepenrana nepBoro mopsia-Ka.
IIpaBuno Jlonurans.

. OxcrpeMymbl (pyHkuuu. HeoOXomumble M AOCTATOUHBIE HPU3HAKU CYILIECTBOBAHUSA SKCTPEMyMa
byHKIHH.

Haumensbiiee u Hanbounblee 3Ha4eHUS PYHKIIUU.
Hanpasnenue Beimykioctu rpaduka ¢pynkuuu. Touku nmepernoa.
ACHUMITOTHI.

®opmyna Teinopa.

@YHKIUU JBYX IEPEMEHHBIX.

YacTHbIEe TPOU3BOIHEIE.

[Tonusii muddepennmar.

YacTHble IPOU3BOJHBIC BBICILIUX ITOPSIIKOB.
[Ipoun3BoaHas Mo HANPaABIEHUIO.

I'panuent.

OKcTpeMyM (YHKIUU HECKOJIBKUX MEPEMEHHBIX.

2 cemecTp

. [lepBooOpazHast pyHKITUS U HEOTPECICHHBIA HHTETPaJL.

. CBolicTBa HEOIIPEIEIIEHHBIX HHTETPAJIOB.

. TaOnuila OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.

. MeTon 3aMeHbI IEpEMEHHON B HEOTIPENETICHHOM HMHTETpalIe.

. MeTon MHTErpupoOBaHus 10 YaCTAM B HEOIIPEAEIEHHOM UHTETpalle.
. InTerpupoBanue palmoHaIbHbIX APOOEH.

. IHTerpupoBanue TpUroHOMETpHUUECKUX (DYHKITHM.

. InTerpupoBanue upparoHaIbHbIX (QYHKINH.

3asiaua IpUBOASILIAS K TOHATHIO ONPEIEICHHOI0 HHTETpaa.

. OnpeneneHHblil HHTErpai: ONpenelIeHUEe, TEOMETPUUYECKUI CMBICII.

. CBOIICTBA OIPEAECIIEHHOTO NHTErPaJIa, BEIPAKEHHBIE PABEHCTBAMU.

. CBolicTBa OIpeIETIEeHHOIO UHTETPalla, BBIPAKEHHBIE HEPABEHCTBAMU.

. OnpeneneHHblil HHTErpaj ¢ epeMeHHbIM BepXHUM npezaenoM. @opmyna Hetorona-JleitOuuna.

. 3aM€Ha IEPEMEHHOM B OIIPENIETIECHHOM MHTETrpaJe.
. UaTerpupoBanue no 4actsM B ONpeeIeHHOM HHTETpae.
. HecobcTBenHnble unTerpansl 1 pona.

. HecoGcTBeHHbBIE MHTETpABI 2 poja.

. Beruncnenue miomazan niockoi Gurypsl.

. Beruncrienue JIMHbI 1yTH TIagKON KPUBOM.

. O6bem Tena BpaleHus.

. IInonjane MOBEpXHOCTH BpAILCHUS.

. KpuBonuneitnsiii uaterpan 1 poaa.

. KpuBonunelnslii uHTErpan 2 poaa.

. JIBOIHOW MHTETpaJI.
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3 cemecTp
1. IlonsTHe o nuddepeHanTbHOM YpaBHEHUH.
2. luddepennuanpHble ypaBHEHHs IIEPBOTO MOPAAKA: C PA3ACIAIOUIMMUCS IEPEMEHHBIMU, OJHOPOJIHBIE,
JINHEMHBIE.
3. uddepenumaibHble ypaBHEHUS BBICIIUX MTOPSAKOB, TOIYCKAIOIME TOHMKEHUE TOPSIIKA.
4. Jluneiinsle omHOpomHble auddepeHnanbHble ypaBHEHHS BTOPOTO TOpsIKA C  TOCTOSHHBIMHU
K03 UIIMCHTaAMHU.
5. Jluneiinple HeomHOpOAHBIE IU(QEepeHINATbHBIE YPAaBHEHHS BTOPOrO MOpSAKA C TOCTOSHHBIMHU
K03 UIIMEHTaMHU.
6. OcHOBHBIE OHATHS ISl CHCTeMBI U depeHInanbHbIX YpaBHEHUH.
7. Uucnoseie psiapl. OCHOBHBIE TOHATHA. HeoOXomuMbIii mpu3HaK cXoauMOCTH. CBOMCTBA CXOMSIIIMXCS
PAIOB.
8. JlocTaTouHble IPU3HAKHA CXOAUMOCTH 3HAKOIIOJIOKHUTEIbHBIX PAIOB.
9. 3nakouepenytouuecs psanpl. [Ipusnak Jleitonuna.
10. Crenennsle psabl. IHTepBa cXOAMMOCTH CTeNEHHOro psfa. Teopema AGeis.
11. Paznoxxenue pynkumii B creneHusie psabl. Paasr Teitnopa u Makiiopena.
12. [IpumeHeHue psiioB B IPUOIMKEHHBIX BBIYUCICHHUSAX.
13. Psanb1 @ypee.
14. MHoxecTBa 1 001aCTH Ha KOMIUIEKCHOM IJIOCKOCTH — OCHOBHBIE OHATHUS U TEPMUHOJIOTUS.
15. ®yHKIMM KOMIUIEKCHOW NEPEMEHHOW: ONpENeIeHUue U reoMerprudyeckas narepnperanusa. Kpussle u
00J1aCTH Ha KOMITJIEKCHOM IJIIOCKOCTH.
16. Ilpenen ¢yHKIMM KOMIUIEKCHOW TMEPEMEHHOH: OMpEeIeNieHHEe W TeOMETPHUYECKash MHTEPIpETAIHs.
CpoiicTBa QyHKUIUN UMEIOMINX TPEEII.
17. HenpepsIBHOCTH (DyHKIIMN KOMILIEKCHOM ITEPEeMEHHOMN: OTIpe/IeIeHIe U CBOMCTBA.
18. JduddepenuupoBanne (GyHKUUM KOMIUICKCHOM IIEPEMEHHOM: oOmpeaereHue NpPOU3BOIAHOM,
maddepernupyembie GyHKIMH 1 X cBOMCTBa. YcnoBus Komm-Pumana.
19. Ananutndeckue ¢pyHkuuu. CBOWCTBA aHAIUTHUECKUX (DYHKIIMHA.
20. I'eomeTpuyeckuii CMBICT TPOU3BOIHON KOMITJIEKCHON (DYHKIIMU (MOIYJTh M apTyMEHT MPOU3BOIAHOMN).
Kondopmusie oToOpakeHusl.
21. BoccTaHOoBI€HHE KOMIUIEKCHOM (DYHKIIMU 1O €€ 1eHCTBUTENbHON MIM MHUMOM YacTH.
22. WuterpupoBaHue (GYHKUUU KOMIUIEKCHOW T€PEeMEHHOM, CBfA3b KOMIUIEKCHOIO MHTErpaiga c
KPUBOJIMHENHBIM HHTETPAJIOM.
23. UnTterpanpHas Teopema Kommn.
24 . ®opmyna Komm u ee cienctBus. BelunciieHne MHTErpajoB ¢ MOMOIIBIO MHTETPAIbHON TEOPEMBI U
¢dopmynsl Ko,

14.1.3. TeMmbl KOHTPOJILHBIX PadOT
1 cemecTp
1. Ilepenesnst
2. IlponsBoaHsbIe
3. UccnenoBanue QpyHKIIHHA
4. OyHKIIMU HECKOJIBKUX MEPEMEHHBIX
2 cemecTp
5. HeonpeneneHHsblil HHTErpa
6. OnpeneseH bl UHTErpal U ero NpUIoKeHUs
3 cemecTtp
7. Auddepenimanbabie ypaBHEHUS
8. UncnoBele psaIbl
9. ®yHKUIMOHAIbHBIE PSIJIBI

14.2. TpeGoBaHusI K OLIEHOYHBIM MATEPHAJIAM [JISA JIUL[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310pPOBbs H HHBAJIHI0B
Jns M ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMHM  370pPOBbS M HHBAJIUJIOB IIPELYCMOTPEHBI
JIONOJTHUTENbHBIE OLIEHOYHbIE MaTepHalibl, IepeueHb KOTOPBIX yKa3zaH B Tabnuie 14.
Tabnuma 14 — JlononHUTENbHBIE MaTepUajbl OLIGHUBAHUS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
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340pOBbA U UHBAJIUIOB

Kareropun
oOyJaronmxcs

Bupl 1ONOMHUTENBHBIX OLEHOUHBIX
MaTepuaioB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yaBTaTOB 00yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCbMEHHBIE CAMOCTOSTEIHHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IIPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIILHOTO
armapara

C orpaHu4eHUAMH 110
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

TecTbl, TUCEMEHHBIE CAMOCTOATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[IpenmyIiecTBEHHO IPOBEPKA
METOJIaMHU UCXOJIsI U3 COCTOSIHUS
o0yyaromnierocst HA MOMEHT ITPOBEPKHU

14.3. MeToguueckne peKOMeHAalHN M0 OIeHOYHBIM MAaTepPHAaJIaM JIJIsl JIUI ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI © HHBAJIN/I0B

Jiis Ui ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbSi U WHBAJIMJIOB TIPEIYyCMAaTPUBACTCS
naoctymnHas popMa nmperoCcTaBICHHs 3aJaHHI OIIEHOYHBIX CPEICTB, @ UMCHHO:

- B IieyatHoii hopme;

- B TIe4aTHOW (POpME C YBEITHMUCHHBIM MIPUPTOM;

- B (hOpME AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NPE0CTaBICHUE 3a/IaHKsI C UCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

HI/IHaM C OrpaHMYC€HHBIMH BO3MOXHOCTAMU 3O0POBbA W HMHBAJIHWAAM YBCIWNYHMBACTCA BPEMSA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. /[l Takux OOyYarommxcs MpeaycMaTpUBaeTCs
noctymnHas popMa mpeToCTaBIeHIsI OTBETOB Ha 3a/1aHuUs,  UMCHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- NpEeICTaBICHUE OTBETOB YCTHO.

[Tporienypa oOlEHWBaHHS pPE3YJAbTaTOB OOYYCHHUS JIMI[ C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbSl U MHBAJIUIOB IO JUCUUIUIMHE MpEAycMaTpuBaeT IpenocTaBiieHne HHpopmanuu B ¢dopmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS M BOCIPUATHS HH(OPMAIIHH:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hOpME YBEITUUCHHBIM IIPHUQPTOM.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opMe.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHo opme.

HpI/I HeO6XOJII/IMOCTI/I g Jdln € OrpaHUYCHHBIMHA  BO3MOXXHOCTAMH 3J0POBbA H HWHBAJIWI0B
IpoIleIypa OIICHUBAHUS PE3YJIBTATOB 00YUCHHS MOYKET MTPOBOJAMTHCS B HECKOJIBKO 3TAIOB.
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