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2  IlpakTHueckue 3aHATUA 50 52 52 154 4acoB
3 Bcero ayquTopHBIX 3aHATHN 60 64 64 188 4acoB
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P'LICC.\I()'I'DCHU 151 ()J()G})CHL[ 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
nonroroBku (crnenuanbHocTH) 10.03.01 MHbOpManmonHas Ge3omacHOCTh, yTBepkaenHoro 01.12.2016
rojma, paccMoTpeHa u ofoOpeHa Ha 3acemanuu kadenper KUBOBC «  » 20 rona,
MPOTOKOI 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 O€30MaCHOCTH
AIIEKTPOHHO-BBIYUCIUTEIBHBIX

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

1.1. Heau TUCHUNIHHBI
[lenpto OUCHUIUIMHBI SIBISIETCS (OPMHPOBAHHWE Y CTYACHTOB (yHAAMEHTAJIbHBIX 3HAHUH B
o0lacTd MareMaTH4ecKOTO aHalu3a W BBIPa0OTKAa MPAKTHYECKHMX HABBIKOB 110 MPUMEHEHUIO
MaTeMaTHYeCKUX METO/IOB, HEOOXOAUMBIX CTYJEHTaM JIJIsl pEIICHUs MPUKIIAIHBIX 33/1a4 U U3YYCHUS psaa
€CTECTBEHHOHAYYHBIX ¥ MPO(ECCHOHATBHBIX TUCIUTUIHH.

1.2. 3agaum IMCHUIIITHHBI

—  YCBOEHHE 00y4aroIMMUCS OCHOBHBIX OHATUI MaTeMaTUYeCKOTO aHAJIN3a,

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

—  pa3BUTHUE AJITOPUTMUYECKOIO U JIOTHYECKOTO MBILICHUS,

—  BBIPa0OTKA HABBIKOB MOJEIMPOBAHUS U PEILICHUS PUKIAJHBIX IPOHECCUOHANIBHBIX 3a/1ad,

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

—  (opMupoBaHHE JTOCTATOYHO BHICOKOTO YPOBHS MAaTe€MaTH4ECKOW KYIBTYpPbI IJIi BOCHPHUSATHUS
TEXHOJIOTHI obecneueHns HHPOPMALMOHHON O€30MaCHOCTH OOBEKTOB Pa3IMYHOTO YPOBHSI.

2. Mecro mucuuniiuHbl B cTpykrype OIIOIIT
Jucnummna «Maremarnyeckuit ananus3» (b1.51.03.02) ornocutcs k Onoky 1 (BapuaruBHas
4acTh).
[TpenmiecTBYOUMMHI TUCIUIUIMHAMU, (OPMHUPYIOIIUMU HayalbHbIE 3HAHMUS, SBISAIOTCS: AnreOpa,
MareMarudecKkuii aHau3.
[locnenyromuyMu IUCUMILNIMHAMU — SABIAIOTCS: Teopust BEpOATHOCTEM UM MareMaTruyecKas
cTaTUCTHKaA, MaTeMaTH4eCKHil aHaIIH3.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHUILINHBI

[Tponecc n3yyeHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIIETCHITUI:

— OIIK-2 crnocoOHOCTBIO NPUMEHSTh COOTBETCTBYIOLIMM MaTeMaTHMYeCKUd ammapar s
pereHust pohecCUOHANBHBIX 33/1a4;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atOIUNCs JOKEH:

— 3HaTh OCHOBHBIC IIOHATHS TEOPUU IMpenenoB; AuddepeHInanbHOr0O W HUHTErPabHOTO
HCUHUCIIEHUs; Teopun AuddepeHnnanbHbIX ypaBHEHUH; OCHOBHBIE IOJIOKEHHSI TEOPUHU DPSJIOB; TEOPUHU
(GYHKIMM KOMIJIEKCHOTO IEPEMEHHOTO.

— yYMeThb IIPUMEHATH METOIbl MAaTeMaTHYeCKOTO aHaliu3a, JUld ONTHMHU3ALMM PELICHUS
npoeCCUOHANBHBIX 33/1a4; CTPOMTh M H3y4yaTh MareMaTUdyecKHe MOJENINM KOHKPETHBIX SIBICHUH U
MIPOLIECCOB ISl PELIEHHMs] PpacueTHBIX M MCCIENOBaTeIbCKUX 3a/a4; ONPENeNATh BO3MOKHOCTU
IIPUMEHEHHS TEOPETUYECKUX IOJIOKEHUN M METOJOB MATEMaTHYECKUX AMCLMILIIMH JJIs TIOCTAaHOBKH U
pelIeHns KOHKPETHBIX NPUKIIaHBIX 33/1a4;

— BJAaJeTh HaBbIKAMM IIPUMEHEHUS COBPEMEHHOIO MaT€MaTH4YE€CKOTO WHCTPYMEHTapHs [UIs
pemieHns NpodeCcCUOHANBHBIX 3a/1a4; HaBbIKAMHM HCIOJIb30BAaHHUS CTAaHAAPTHBIX METOJOB M MoOjeieH
MaTeMaTH4ECKOI0 aHaJIN3a U X NPUMEHEHNEM K PELLIEHUIO IPUKIIAIHBIX 3a1ad.

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OO6mas Tpy10eMKOCTh TUCIUIUIMHBI cocTaBisieT 12.0 3a4eTHBIX €QUHMIIBI U IpE/ICTaBlIeHA B
tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbt yaeOHOIM nesTeNbHOCTH Bcero gacos CemecTpsl
1 cemectp 2 cemecTp 3 cemecTp
AynuTopHBI€ 3aHATHS (BCETO) 188 60 64 64
Jlexun 34 10 12 12
[TpakTudeckue 3aHATUSL 154 50 52 52
CamocrositensHas padbora (Bcero) 136 48 44 44
[TpopaboTka JEKIIMOHHOTO MaTepraa 42 16 12 14
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CamocTosTeIbHOE U3yUYCHHUE TEM 26 10 8 8
(BOIIPOCOB) TEOPETUUYECKOM YaCTH Kypca
[TonroroBka K MpakKTHYECKAM 3aHSATHUSM, 68 22 24 22
ceMuHapam
Bcero (6e3 sx3amena) 324 108 108 108
[TonroToBka u caada sK3aMeHa 108 36 36 36
OO01wast Tpy10eMKOCTb, 4 432 144 144 144
3aueTHble EauHuUIB 12.0 4.0 4.0 4.0
5. Conep:kaHue TUCHUILINHBI
5.1. Pa3zgesbl AMCHUILIMHBI U BUAbI 3AHSATHI
Paznenbl nUCHMIUIMHBI M BUABI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tabnuma 5.1 — Pa3nensl AMCHUIIIMHBI M BUJBI 3aHATHNA
Bcero
4acoB
Ha3zBanus pa3nenoB TUCIUIIMHBI Jlek., u Hpa. Cam, (6e3 Popmmpyemere
3aH., 4  pad., g KOMITIETEHIINHU
9K3aMEeH
a)
1 cemectp
1 BBenenue B MareMaTH4ECKUN aHAIN3 4 18 16 38 OIIK-2
2 MuddepenunansHoe ucHUCIeHUE PYHKIINH 4 16 16 36 OIIK-2
OJTHOU MEPEMEHHOM U €T0 TPUIIOKCHHS
3 OYHKIHN HECKOJIBKUX NEPEMEHHBIX. 2 16 16 34 OIIK-2
JuddepenunanpbHoe ucurcaeHue QyHKIUN
HECKOJBbKHUX MePEMEHHBIX
Hroro 3a cemectp 10 50 48 108
2 cemectp
4 HeonpeneneHHbII HHTErpa 4 18 14 36  OIIK-2
5 OmnpenenieHHbIA UHTETpall 4 18 14 36 OIlK-2
6 IIpuiioskeHus onpeneIeHHOro MHTerpana 4 16 16 36  OIIK-2
Wroro 3a cemectp 12 52 44 108
3 cemecTp
7 MuddepeHunansHbie ypaBHEHUS 4 20 14 38 OIIK-2
8 Psampl 4 16 16 36 OIIK-2
9 ®yHKIIMN KOMIUIEKCHOW NTEpEMEHHOMN 4 16 14 34  OIIK-2
Utoro 3a cemectp 12 52 44 108
Hroro 34 154 136 324
5.2. Copep:xkanue pa3aeioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIHAH (TIO JIEKIUSAM) IPUBEACHO B Tabmwiie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3ieoB JUCIUIUIMH (TT0 JICKITUSIM)
Hassamus pasienos Coneprkanue pa3ienoB TUCIUIUIUHEI (0 Tpymoemkocts, Ddopmupyemsbie
JICKLUSM) q KOMITETEHIIUU
1 cemectp
1 BBenenue B DNIeMEHTBI TEOPUU MHOKECTB. AOCOTIOTHAS 4 OIIK-2
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MaTeMaTH4eCKU
a”HaIu3

BEJIMYMHA AEWCTBUTEIHHOIO YHCTa, e€
cBoiicTBa. OkpecTHOCTh TOUkH. [loHsATHE
¢dbyaknun. CiocoOwl 3aaaHus QyHKITUH.
OcHOBHBIE CBOICTBA (DYHKIIHH.
DneMeHTapHbIe PYHKIIUU U UX TPapUKH.
Crnoxnas ¢pynkius. O0parHas GyHKIUS.
UucnoBas mociae10BareIbHOCTh KaK
¢yHKUMs HaTypanbHOTO aprymenta. [Ipenen
YHCIIOBOM MocienoBarenbHocTU. [penen
(GYHKIMU B TOYKE U B OECKOHEYHOCTH.
beckoneuno manbie 1 6€CKOHEUHO OOJBIINE
¢byHKIMHU 1 uX cBoiicTBAa. OCHOBHBIE
TEOpEMBI O Mpezenax. 3ameyareabHble
npenensl. OTHOCTOPOHHUE TIPEIEIbI.
HenpepriBHOCTH (DYHKIIMU B TOUKE.
CoiicTBa HeNIpephIBHBIX (YyHKIUH. Toukn
paspsiBa (yHKIMH. BepTukanbHbie
acuMIToThl. OTPaHUYEHHOCTD U
CYIIECTBOBaHHUE HAUOOJBILIETO U
HAaMMEHBIIETO 3HAYCHUN (PYHKIUH,
HEMpephIBHON Ha OTPE3KeE.

HUroro

2 ludpdepennunanpaoe
ucuucieHne QyHKIuu
OJIHOM MEpPEeMEHHOU U
€ro MPHUII0KCHHUS

3aauu, NPUBOISALINE K TIOHATHUIO
npousBoAHOU. OnpezeneHnue Npou3BOIHOM.
I'eomeTpruecknii 1 MEXaHUYECKUI CMBICIT
npou3BOAHON. CBSI3b MEXKITY
HENPEPBIBHOCTHIO U

T depeHINPYeMOCTbI0 QYHKIIMH.
IIpon3BoaHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢byukuuil. [IpaBuna quddepeHunpoBanus.
IIpouzBogHast CI0XKHOM U 0OpaTHOM
¢yukuuit. {uddepenunan u ero
TreOMETPUYECKHUN CMBICI. MIHBapHaHTHOCTH
¢dopmel nudpepenunana. [lpousBoaHsie u
TuQQepeHIrabl BICIIMX MOPSIKOB.
OcHoBHBIE TeopeMbl AU} PepeHIInaTBLHOTO
ncuucnenus: @epma, Poma, Jlarpanxa,
Komn. ITpaBuno Jlonurans packpsITus
HEOIPEETEHHOCTEN TPU BEIYUCIIEHUN
npeznenos. MccnenoBanne QyHKIUHN 1
noctpoenue rpadpukoB. Hanbompiiee u
HauMEHblIIee 3HaueHne (PyHKIHUU Ha
otpeske. [Ipumenenue quddepennnana B
NpUOTMKEHHBIX BbhIuncieHusx. ®opmyna
Teiisopa 1 ee MPUMEHEHNE B
PUOTMIKEHHBIX BHIUMCIICHUSX.

Hroro

OIIK-2

3 ®yHKIIUHN
HECKOJIBKHX
NIEPEMEHHBIX.
Huddepennmansaoe
ucuucieHne QyHKIuu

Omnpenenenne @HII. Ciocobs! 3ananmst
OHII. O6nacTe onpeneaeHust © MHOKECTBO
3nauenuit ®HII. I'padpux OHIIL. Ilpenen u
HenpepbiBHOCT, @HII. YacTHbie
npousBoaHbie. uddepeHunpyemMocTb.

OIIK-2
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HECKOJIBKUX
MIEPEMEHHBIX

Hroro 3a cemecTp

HeoOxomumoe 1 ocTaTOYHOE yCIOBHE
muddepenuupyemoctu. [omHbIi
muddepennman pyakuun. [IponsBoaabie
cnoxxHol Gpynknuu. KacarenpHasi TNIOCKOCTh
u HopMauib. [Ipon3BoaHas 110 HANIPaBICHUIO.
I'paguieHT QYHKIIUH U €r0 CBOWCTBA.
Teopema 0 HeIBHOUW (PYHKITUU. DKCTPEMYM
(YHKIMU HECKOJIBKUX MEPEMEHHBIX.

Htoro

10

2 ceMecTp

4 HeonipeneneHHbIN
UHTErpa

[TepBooOpazHast pyHKIIUU U
HeonpeaenénHblii uaTerpai. CoiicTBa
HeomnpeAeNeHHoro nuTerpana. Tabnuia
OCHOBHBIX MHTErpanoB. MeTonbl
WHTETPUPOBAHUS: TIOABEICHUE IO 3HAK
muddepennnana, 3aMeHa epeMeHHOH,
WHTErPUPOBAHUE TI0 YACTSM.
WuTerpupoBanue 1poOHO paliioHaIbHBIX
(GYHKIMI 1 HEKOTOPBIX
TPUTOHOMETPUUYECKUX BBIPAXKEHUHN U
UppalMOHANBHBIX (YHKIIHHA.

HUroro

OIIK-2

5 OnpeneseHHbII
WHTErpa

6 [Ipunoxenus
OTIpEIeIIEHHOTO
WHTETpata

3aauu, NPUBOISALINE K TIOHATHUIO
ONPENEICHHOTO HHTETpaIa.
WuTerpupyeMocTh QyHKIUH U
onpeneneHHslid nurerpai. Kpurepuit
HUHTErpupyeMocT. MHTErpupyeMocThb
HenpepbIBHOU (yHKIMH. CBONCTBA
olpeneneHHoro uaTerpaia. OnpeneneHHbIl
MHTErpaji ¢ IEpeMEHHbBIM BEPXHUM
npenenom. ®opmyna Herotona- Jleitbnua.
3aMeHa epeMeHHON U UHTErPUPOBAHUE T10
4acTsAM B ONPEAEICHHOM HHTETpae.
HecoOcTBeHHbIE HHTErpaJIbL.

Hroro

KBanpupyemocTs 110ckoit purypsr u ee
momaak. CBOMCTBA KBAPUPYEMBIX (UTYP.
Brrunciienue niomanau KpuBOJIMHENHON
Tparenny U KpUBOJIMHEHHOTO CEKTOpa
3aJJaHHOTO B MOJISIPHBIX KOOPAUHATAX.
Chopsimisiemas Ayra v ee JIJIMHA.
Brrunciienue IMHBI 1yTy Ia0KONH KPUBOM.
Brraucienne o0beMa 1 III0MIAIA
IIOBEPXHOCTH TeEJIa BPAIIECHUS.

Hroro

OIIK-2

OIIK-2

Hroro 3a cemecTp

12

3 cemecTp

7 Muddepenunanbupie

Onpenenenue auddepeHnnaTLHOTo

OIIK-2
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ypaBHEHUS

ypaBHEHUS U ero nopsjaka. OObIKHOBEHHBIE
muddepeHnnanbabie ypaBHeHHs. Teopema o
CYIIECTBOBAHUU U €IUHCTBEHHOCTH
pemenust. 3agada Komm. ['eomerpuueckas
uHTeprpeTanus 1uddepeHnaaTbHOro
YpaBHEHHS U €TO PEUICHUs. YpaBHEHUS
MIEPBOro MOPsAIKA U UX Ki1accuukamus:
muddepeHnnaIbHble ypaBHEHHS ¢
pa3enAoIUMUCS IEPEMEHHBIMH,
OJIHOPOJIHBIE, IMHEWHBIE,
nuddepeHnnanbHble ypaBHEHUS B TOTHBIX
muddepennnanax. [Ipocreitmme THIBI
muddepeHINaTbHBIX YPaBHEHUH BBICIIMX
MOPSAKOB, TOMYCKAOIINE TOHIKECHHUE
nopsiaka. JInHeitHbIe OJJHOPOJHBIE U
HEOJHOPOHBIC YPABHEHUS C ITOCTOSTHHBIMH
ko3 urreHTaMu (4acTHBIE CTy4Yau MpaBoi
gact). Cuctemsl quddepeHnanTbHbIX
ypaBHEHUU: OmpeieNieHue U OCHOBHbBIE
noHsATusA; 3agada Komn. HopmaneHas
CHUCTEeMa U MeXaHW4ecKasi HHTepIpeTanus eé
peleH s, ”HTETPUPOBAaHHE HOPMAaJIbHBIX
cucteM. MaremaTiuieckue MOAEIU Ha
OCHOBE AU PEPECHIINATHLHBIX YPAaBHECHUH
UX CHUCTEM.

HUroro

8 Paanl

[ToHsTHE YNCIIOBOTO PsiAA U €TO
cxogumoctu. Cymma psina. Kpurepuit Komm
CXOOUMOCTH PsiioB. CBOMCTBA CXOAAIIUXCS
psnoB. HeoOxonumoe yciioBue CXOAMMOCTH
psana. Paasl ¢ HEOTpULIATEIBHBIMY YJICHAMM.
JlocTtaTto4yHble MpU3HAKU CXOAUMOCTH PSJIOB.
I'apmoHnyeckuii psii. 3HakonepeMEHHbIE
pansl. [pusnak Jleitonuma. AGcomoTHas U
YCIIOBHAsi CXOAMMOCTH psA0B. [Ipu3Haku
CXOJUMOCTH 3HAKOIIEPEMEHHBIX PSI0B.
CaoiicTBa a0COIIOTHO CXOALIUXCS PSIIOB.
ITonATHE QYHKIIMOHAIBHOTO PsJia U €ro
obnacTu cxoquMocTu. PaBHOMEepHas
CXOAMMOCTD (DYHKIIMOHAJIBHBIX PSI/IOB.

O YHKIIMOHAJILHBIE CBOMCTBA CYMMBI PSJIA.
CreneHHoM psit ¥ ero 06JacTh CXOAUMOCTH.
Teopema AGens. PaBHoMepHast cX0qUMOCTb
CTENEHHOTO0 psAja. CBOMCTBA €r0 CyMMBI.
Teopema 0 eAMHCTBEHHOCTH Pa3IOKEHUS
¢byHKIMYU B crenieHHoi psin. Pan Teiinopa u
pan Maknopena. Pa3noxeHunsi OCHOBHBIX
aNIeMEeHTapHbIX (GyHKUUH B psia MakiopeHa.
bunomuansueiii paa. [pubnuxennoe
HaXO0X/IeHHe 3HaUeHUH (PyHKIUH.
[TpubnmxeHHOE BBIUMCICHUE ONPEIEIEHHBIX
uHTerpayos. Pangel Oypee.

Htoro

OIIK-2
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9 OyHkuMn
KOMILJIEKCHOU
MepEMEHHOMN

KommnekcHble yncna: onpeneieHue u 4
reOMETPUYECKasi MHTEPIIPETALINS;
apudMeTHKa KOMIUICKCHBIX YUCEI, alredpa
koMrIuieKCcHBIX uncen: Chepa Pumana.
beckoneuno ynanennas touka. OnpeneneHue
(YHKIMU KOMITJICKCHOM MTepeMeHHOH 1 ee
reOMETPUYECKOE NCTOJIKOBAHUE, BBIJICTICHHE
JIEUCTBUTEILHON M MHUMOU YacTH.
[TocnenoBarenbHOCTh KOMIUIEKCHBIX YUCEN U
ee npenen. [Ipenen GpyHKIMM KOMIUIEKCHON
nepemeHHoi. HenpepbeiBHOCTD. [ToHsATHS
MPOU3BOTHON (PYHKITUH KOMIUIEKCHOM
nepemenHoi. Jluddepennuan. Yciopue
muddepeHIPYeMOCTH QYHKITUN
KOMILJIEKCHOM nepeMenHoi. [lonstue
aHATUTHYECKON QyHKIMH. ['apMOHUYecKue
¢byukun. BoccTaHoBlieHE aHATUTHYECKON
(GYHKIUY 110 ee AeWCTBUTEIHHON (MHUMON )
yacTu. DJeMeHTapHble (QYHKIUU B
KOMIUTEKCHOU oOnactu. [loHsTHe nHTEerpana
0T (PYHKITMHM KOMILIEKCHOM IepeMEeHHON 1
ero ceoiicTBa. MHTerpanpHas reopema Ko
JUISL OTHOCBSI3HOM 00JIaCTH, UHTErpajIbHas
TeopeMa /ISl MHOTOCBSI3HON OOJIaCTH.
Wurerpanbuas popmyna Komm u ee
CJIEJCTBUS. AHAIMTUYHOCTH HENPEPHIBHO
muddepeHurpyeMoit QyHKINU.
[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 1 MEXIUCIUTUTMHAPHBIC CBS3U C 00ECTICYHBAIOIIMMHU (TPEABIAYIINMH) U
o0ecrieynBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Pazaens! IUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

HanmMmeHoBaHMEe TUCIIMILINH

Ne paznenoB qaHHOW MUCIMIUIAHEL, IJIs1 KOTOPBIX HEOOXOUMO U3YUCHHE
00€eCIIeunBarONINX U 00ECIIEYNBAEMBIX JUCIIUILINH

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

1 Anrebpa +

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

[Tocnenyromye AMCUUTUIAHBI

1 Teopust BepoaTHOCTEN U

MaTeMaTHU4deCcKas CTaTHCTUKA

2 MaremaTUdeCcKHii aHaJIHN3 + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (JOpMHUpPyeMBbIX PH U3YYECHUHU AUCHMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLMH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIMHBI, ¥ BUIOB 3aHATHH
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IpEICTaBICHO B Tabmuie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMMETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHWW IHUCUUIUIMHBI, ¥ BHUJIOB

3aHATHI
KommereHuu Bunsl 3ansTHiIl
@OopMBbI KOHTPOJIA
u Jlek. [Ipak. 3aH. Cawm. pa0.
OIIK-2 + + + KonTponsHas pabora, Dk3aMeH,
Tect
6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PVYIIL.
7. JIaGopaTtopHbie padoThI
He npenycmorpeno PYIIL.

8. [IpakTHYeckue 3aHATHS (CeMUHAPHI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPaKTUYECKUX 3aHATHI (CEMUHAPOB)

HaunmeHnoBanue MMPAKTHYCCKUX 3aHATHH pr,HOGMKOCTB, (DopMI/IpyeMHe
Hazpanus pas3acioB

(cemuHapoB) q KOMITCTCHITH
1 cemectp
1 Beenenue B OcHoBHble cBolicTBa (yHKIMI. OCHOBHBIE 18 OIIK-2
MaTeMaTH4YeCKUuil  dJeMeHTapHble GYHKIIMH U UX TpaduKu.
aHau3 [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. Knaccudukarms
TOYEK pa3pbIBa (PyHKIMH.

HUroro 18

2 Tudpdepenunansaoe [Tpon3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX 16 OIIK-2
ucuucienue Gpynkuun  QyHxuuil. [IpaBuna quddepenurpoBanus.
onHoM nepemeHHoi u  [Ipon3BoaHas CIIOXHON U 00paTHOM

€ro NMPUJI0KEHHUS bynkuuit. uddepenunan u ero
TeOMETPUYECKUH CMBbICI. FIHBapHaHTHOCTh
dopmbl tuddepennmana. [IpouzBonHsie 1
nuddepeHIranbl BHICIIUX TOPSIKOB.
IIpaBuno Jlonurans packpbITus
HEONPEIETIEHHOCTEN IPU BBIYUCICHUN
npezaenos. MccnenoBanue GyHKIui u
noctpoenue rpadukoB. Haubompiee n
HalMEHblIIee 3HaueHne (PYHKIUU Ha OTpe3Ke.
[Tpumenenunenuddepennmana B
npUOIKEHHBIX BbIuucieHusx. @opmyna
Teitnopa u ee MpUMEHEHNUE B MPUOIMKEHHBIX

BBIUMCIIEHHSX.
Hroro 16

3 Oyukiuu Omnpenenenne OHIL. CriocoObl 3ananus 16 OIIK-2

HECKOJIBKUX @OHII. O6nacTs onpeneseHus ¥ MHOKECTBO
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MIEPEMECHHBIX.
HuddepenunansHoe
HCYHCIICHHE (PYHKITNI
HECKOJIbKUX
MEPEMEHHBIX

Hroro 3a cemectp

sHaueHut OHIIL. I'padux OHIIL. [Ipenen n
HenpepbiBHOCT, PHII. YacTHble
npou3BoaHbIe. JuddepeHInpyeMoCTs.
[Tonubrit muddepenran QyHKIHH.
[Tpon3BoaHbBIE CIOXKHOW (PYHKITHH.
KacarenbHast II0CKOCTh U HOPMAaJlb.
[IpousBoanas o HarpasieHur. [ pagueHT
¢byHKIIMY 1 ero cBoiicTBa. HesiBHBIC
byHkuH. DKcTpeMyM (QYHKIIMN HECKOIbKUX
[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
panroHanpHbIX QyHKIMIA. MIHTEerpupoBanue
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
uHTerpaniamu 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 BPAIICHUS.

18
16

Hroro

16
52

OIIK-2

OIIK-2

OIIK-2

7 IuddepeHunanbHbie
ypaBHEHUs

3 cemecTp

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

20

OIIK-2

CornacoBaHa Ha noptane N2 51336

10



8 Pagnl

9 OyukMU
KOMITIIEKCHOM
MepEMEHHON

HEOJTHOPOJHbIEC YPAaBHEHUS C IOCTOSHHBIMU
ko3 punrenTamMu (4acTHBIC CITy4au MPaBon
yacTtH). CucreMbl tuddepeHImaabHbIX
ypaBHEHUI. MaremMarndeckre MoJIesIi Ha
ocHoBe A depeHIHaTbHbIX YPaBHEHUH U
UX CUCTEM.

HUroro

[ToHsiTHE YMCIIOBOTO Psijia U €T0 CXOIAUMOCTH.
Cymma psina. HeoOxogumoe yciaoBue
CXOIMMOCTH psifia. Psanbl ¢
HEoTpHULaTeIbHBIMU WieHaMu. [locTarounbie
IIPU3HAKU CXOAUMOCTH PSIOB: IPU3HAKU
cpaBHenus, [lanambepa, pagukaibHbIA U
MHTErpaJIbHBIN ITpu3Haku Komwu.
3HakonepeMeHHblIe psbl. [Ipu3Hak
JleiiOHna. AGCOIOTHAS U yCIIOBHAS
cxoqumoct psaoB.IlonsTue
(YHKIMOHAIBHOIO psijia ¥ €ro odnacTu
cxonuMocTu. PaBHOMepHas CXOAMMOCTh
(GYHKIMOHANBHBIX psAA0B. OYHKIIMOHAIbHBIE
cBoOMcTBa CyMMBbI psifa. CTENEHHOH Psii U €ro
o0nacth cxonumoctu. Teopema Abens.
PaBHOMepHas CXOQUMOCTh 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
aHanuTHYecKor ¢pyHKuuu. ['apMoHMUecKue
¢bynkuun. BocctaHoBieHne aHAIUTHYECKON
(GYHKIHH 110 €€ JeHCTBUTENHHON (MHUMOIA)
4yacTH. DJIeMeHTapHble QyHKIUU B
KOMIUTIEKCHOU obnacTu. [ToHsTHE HHTErpana
0T (PYHKIIUM KOMIUIEKCHOM NepeMEHHON U ero
cBoiicTBa. IHTEerpanbHas teopema Komm fuist
OJTHOCBSI3HOM 00JIACTH, UHTETpATbHAS
TeopeMa /Il MHOTOCBSI3HON 00J1acTH.
Wnrerpansuas popmyna Ko u ee
CIEACTBUSA. AHAIMTUYHOCTD HENPEPBIBHO
muddeperurpyemoit pynkuuu. [Ipumenenue
¢dopmynst Ko kK BEIYUCIICHUIO
OIPEACICHHBIX UHTETPAJIOB.

16
16

Hroro

16

OIIK-2

OIIK-2

CornacoBaHa Ha noptane N2 51336

11



Hroro 3a cemectp

52

Hroro

154

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

tabmume 9.1.
Tabnuna 9.1 — Buasl caMoCTOATENBHOM pabOThI, TPYAI0EMKOCTh B (JOPMUPYEMBIE KOMITETCHIIUH
Bunel camocrostensHoli | TpynoeMmkocTs, Popmupyembie
Haspanus pasnenos A PyA ’ PMHPY DopMbI KOHTPOJIS
paboThl q KOMITETEHIIUU
1 cemectp
1 BBeneuue B IToxroroska k 8 OIIK-2 KonTpomnbnas
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,
MePEMEHHBIX. 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 | Iloaroroska 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, pabota, 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
JuddepeHnnanbHpl 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

13



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
[lepecuer 6auI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCcTaBieH B Tabnuue 11.2.
Tabnuna 11.2 — [epecuer 6aioB B OIEHKH 32 KOHTPOJIBHBIE 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% OT MakcuMaIbHON cyMMbI OansioB 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,

Ouenxka (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 (xoporo)
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 JuTEparypa

1. Maremaruka. Marematuueckuii aHanu3 [DJIeKTpoHHBINA pecypc|: Yuebnoe mocobue / U. 3.
I'puammon - 2018. 115 c¢. — Pexum nocryma: https://edu.tusur.ru/publications/7878 (mara oOpamieHus:
10.06.2021).

2. Brpicmas maremarnka III. OyHKINMM KOMILIEKCHOTO TepeMeHHOTro. Psnbl. MHTEerpanbHbIe
npeoOpa3zoBanus [DNeKTpoHHBIH pecypc]: YueOHnoe mocodue / JI. M. Marasunnukos - 2012. 206 c. —
Pexxum noctyna: https://edu.tusur.ru/publications/2258 (mara obpamenus: 10.06.2021).

3. HHurterpanpHoe ucuucienue [InekTpoHHbIN pecypc]: Yuebnoe nocobue / A. A. Enbiios, T. A.
EnpmoBa - 2013. 138 ¢. — Pexum nocrtyma: https://edu.tusur.ru/publications/6063 (mara oOpamieHus:
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
obpamenus: 10.06.2021).

12.2. lononHMTEIBHAS IUTEPATypa

1. TlpaktukyM 10 TeopurM (YHKIUH KOMIUICKCHOTO TIEPEMEHHOTO, TEOPUU  PSJIOB,
OTIEPAIIMOHHOMY UCUYUCIICHUIO [ DNEeKTpOHHBIN pecypc]: YuebHoe mocobue / A. A. Ensros, T. A. Ensiioa
- 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.
EnbmoBa - 2013. 138 ¢. — Pexxum nocrtyma: https://edu.tusur.ru/publications/6063 (mata oOparieHus:
10.06.2021).

3. IlpakTMkyM TIO WHTErpaJIbHOMY WCUHUCICHUIO U JU(GPEpeHIMATBHBIM  YPaBHEHHSIM
[DnexTponnsbIil pecype]: YueOnoe nmocodue / A. A. Ensnios, T. A. Ensrioa - 2005. 204 c. — Pexum
nocrtymna: https://edu.tusur.ru/publications/39 (mara oopamenus: 10.06.2021).

4. Maremaruka-2-ii ceMectp (Kypc JeKimid) [DIeKTpoHHBIH pecypc]: yueOHoe mocoome / 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 HCUUCIEHUIO [DNeKTpoHHBIH pecype]: YueOHoe
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. O0s13aTesibHbIE Y4eOHO-MeTOAMYEeCKH e M0CO0Us
1. Beicmas maremaruka. JuddepeHnmansaoe ucaucieHue [DIeKTpoHHBIN pecypc|: YdeOHoe
nocodue / JI. WM. MarazunnukoB, A. JI. MarasunnukoB - 2017. 188 c¢. — Pexum pgocryma:
https://edu.tusur.ru/publications/6861 (mara obpamenus: 10.06.2021).
2. MHuterpanpHOoe ucuucieHue W audQepeHnuaIbHble ypaBHEHUs [DJIEKTPOHHBIN pecypcl:
VYyebnoe mnocodume / A. A. EmpmoB, T. A. EmpmoBa - 2003. 235 c. — Pexum pgoctyma:
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https://edu.tusur.ru/publications/2259 (nara o6pamenus: 10.06.2021).

12.3.2. Y4yeOHO-MeTOAMYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbA U
HHBAJIN/I0B

Y4eOHO-MEeTOqMUECKHe MaTeprabl JJsl CaMOCTOSATEIbHOW M ayIUTOPHON pabOThl 00YJarOIIUXCs
U3 YHCIIa JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIMI0B MPEIOCTABISAIOTCA B hopmax,
a/IaTUPOBAHHBIX K OTPAHMYCHUSM UX 3JOPOBBS U BOCIIPUSTUS HHPOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITMUEHHBIM IIPH(PTOM.

JIst Jiu1 ¢ HapyLIeHUusIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeJILHOIO annapara:

- B (hopMe 2JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

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

2. http://elibrary.ru/

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

4. zbmath.org

13. MarepuaibHO-TeXHH4YeCKoOe o0ecreyeHue TUCHMILVINHBI U TpedyeMoe NIPOrpaMMHoe
obecrnieyenme

13.1. O0mue TpedOBaHNS K MATEPHAJIbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecIe4eHH 0
AUCHUILTUHBI

13.1.1. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe obecrnedeHne sl JJeKIMOHHbIX 3aHATH I
s npoBeneHust 3aHATUN JIEKIMOHHOIO THIA, FPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIBTAIH,
TEKYILIEro KOHTPOJIS U MPOMEKYTOUYHON aTTeCTallMU MCHOJIb3yeTcsl yueOHasi ayAUTOpPHUsSl C KOJMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKON M cTaHIapTHOM yueOHoM Mebenbto. Merores
J€MOHCTpallMOHHOE 000pyloBaHME M Y4eOHO-HaIIsAHblE MOcoOus, oOecrneyuBarolIe TeMaTHYeCKue
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM IUCHUIUINHBIL.

13.1.2. MaTepuajabHO-TeXHUYECKOE U MPOrpaMMHoe ofecriedyeHue A1 NPAKTHYECKUX 3aHATHIT
VYyebHast ayquropus
yueOHas aynuTOpHsl Uil NPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIA, ydyeOHas ayIuTopus Ais
IMPOBCACHHA 3aHATHH MPAKTHYCCKOT'O TUIIa, IOMCHICHUC IJId IMTPOBECACHUA I'PYIIIOBBIX U UHANBUAYAJIbHBIX
KOHCYJIbTAallUi, IOMELIEHNE IS POBEACHUS TEKYIIIETO KOHTPOJIS M TPOMEKYTOYHOM aTTecTaluu
634045, Tomckast obnacts, . Tomck, ya. KpacHoapmetickasi, n. 146, 301 ayx.
Onucanue uMeromierocs 000py10BaHuUs:
- KommekT cnienmanu3upoBaHHO#N yaeOHOM MeOem;
- Pabouee mMecTo mpernogaBarelis.
[TporpammHoe obecrieueHne He TpeOyeTcs.

VYyeOnast aynutopus / JleKkuMoHHas ayAMTOpUs C MHTEPAKTUBHBIM IPOEKTOPOM M MapKEpHOM
JIOCKOH

ydaeOHasi aymuTOpHsl IS TPOBENCHUS 3aHATHUN JICKIIMOHHOTO THWIIA, ydeOHas ayIuTOpws s
MIPOBEJICHUS 3aHATUN MPAKTUUECKOTO TUTIA, yueOHAasl ayAUTOPHsI JJIs MPOBEICHUS 3aHATHI CEMUHAPCKOTO
TUIIa, MOMCIICHUC JIA MPOBCACHUA T'PYIIIOBBIX W WHAWBUAYAJIbHBIX KOHCy.]'IBT&IIPIfI, IIOMCUICHUC JIs1
MPOBEICHUS TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu

634045, Tomckas obnactb, . Tomck, yi. KpacHoapmetickasi, 1. 146, 310 ayx.

Onwucanue uMeronierocs 000py10BaHuUs:

- Hoyr6yk Lenovo Think Pad E530c;
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- Mynsrumenuiinsiii mpoexktrop ViewSonic PJD5154 DLP;
- KommiekT cnienmanu3upoBaHHON yaeOHOM MeOenu;

- PaGouee mecto mpenogaBares.

[TporpamMHOe oOecnieueHue:

— Microsoft Windows

13.1.3. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe o0ecredyeHne 1JIsl CAMOCTOSITeIbHOI padoThl
s camocTosATeIbHON pabOThl MCIHOJB3YIOTCS Y4eOHBIC ayaIuTOpUH (KOMITBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTb, I. Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macTs, I. ToMck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macThb, . Tomck, Bepmmauna ynuna, 1. 74, 207 ayn.

CocraB 000pyn0OBaHus:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTh «MHTepHeT» W 00eCreunBaroT JOCTYI B 3JIEKTPOHHYIO
MH()OPMALMOHHO-00pa30BaTENIbHYIO CPely YHUBEPCHUTETA.

[lepeuenp nporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBO€HUE NUCLUMIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHM 370POBbS U MHBAJIHIAMU
OCYIIECTBIISCTCS C UCIOIB30BAHUEM CPEICTB O0YUEHUs OOIIETOo U CIEeIMATIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMAMM CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYTrUX TEXHUYECKUX CPEICTB
npuema/nepenadd yaeOHOW HHQPOpMAlMU B JOCTYNMHBIX (hopMax, MOOMIBHON CHCTEMBI MpPENoAaBaHUS
JUTsT OOYJaronuxcsi ¢ WHBAJTUIHOCTHIO, TOPTAaTUBHON MHAYKIIMOHHOW CHUCTEMBI. YUeOHas ayauTopus, B
KOTOPO# 3aHMMAIOTCsl OOydaroluecss C HapylIeHHEM cliyxa, 00OpyIoBaHa KOMITBIOTEPHOW TEXHHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, WIEKTPOHHON JOCKOM, MYIBTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOUUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOIb30BaHUE B
JIEKIIMOHHBIX M YUYEOHBIX ayTUTOPUSIX BO3MOXXHOCTH IIPOCMOTpA yIaJICHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WM CJaii/ia Ha 9KpaHe) MPU TOMOIIY BUACOYBETUUUTENCH Isi KOM(POPTHOTO IIPOCMOTPA.

[Ipu 3aHATHSIX C OOy4JarOUMMHUCA € HAPYLWIEHUSIMM ONOPHO-IABHUIaTeJbLHOI0 anmnapara
UCIIONB3YIOTCS allbTepHATHBHBIC YCTPOMCTBa BBOAAa WH(OpPMAIMU U JAPYrHe TEXHUYECKHE CpeICTBa
npueMa/nepeaadn yaeOHoi uH(opMaruu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI OOy4YEHHUsS st
J0€ C UHBAJIMIHOCTHIO.

14. OHeHO‘lHl)Ie MaTepuaJabl  METOAUICCKUEC PEKOMECHAAIUH M0 OPraHU3allui U3yYCHUA
AU CIHUIIIIMHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEeHAAI MU
21.]'[5[ OLOCHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I nu ypOBHH OCBOCHUHA 3aerHJ'IeHHBIX 3a JIHCHI/IHJ'IHHOﬁ
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA

1. YcraHoBuTE COOTBETCTBUE MEXAY (PYHKIMEH U ee TOUKOM pa3phIBa.
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1

.1
3. y=sin——
y X—4

1. yv=——+— _9x
X% +2x+1 2.y=2
A) 1 B) -1 C) 4 D)0
2. 3naueHue npezena || b-x ABHO
' P 1M,y Pasto--

1. o 2.3/2 3. -1/4 4. -12
3. YcTraHOBHTE COOTBETCTBUE MEK/TY MPEICIOM U €r0 3HAYCHHEM.

. X +4Axt 41 . X?+6x+2 . XY 46xP+2 )
1. - 2. _ 3. —_ 4,

lem X +2x2+2 IXIL.U X3 +4x+1 |LI'I] X3 +2x% + X IXIII]

A)2 B) 1 C)0
D) E) F) oo

3 3
4. Tlpenen ||mM paBeH ...

x—0 2X

a) 0 b) 1 ¢) 35 d) 5
5. Moyib KOMIDIEKCHOTO unciia 3+ 41 paBeH ...
a)3 b) 5 c)4 d) 7

6x° +2x% +3
3 +x-1

6. YcTaHOBHTE COOTBETCTBHUE MCXKAY 3aJaHHBIMW KOMINJICKCHBIMU YHUCIIAMH U I/1306pa)KeHI/I$IMI/I Ha
KOMILJIEKCHOM MIOCKOCTH.

1. —-3+2i

A) z,

7. YCTaHOBUTE COOTBETCTBUE MCKIAY KOMILUICKCHBIMU YHCJIaMU U UX apTYMCHTaMHU.

J2 2

7= N2,

1.

2

2

2. 2+i 3. -1-i 4. 3i
B) z, C) z, D) z,
A
¥
3y )
7y o m =
3 : p
: 1rFr==-- » g
I
—3! -2 - !
: 1] 1 2 3
*——
Z4

V3.

2. 2=—1I
2
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A) 7/2 B)0 C) 37/4
D) = E) - /4

8. ®ynkuus 3anana rpaguuecku. Onpenenure KOJIMUYecTBO TOUEK, MPUHAICKAIINX UHTEPBATY (a;b), B

KOTOPBIX HE CYIIECTBYET ITPOU3BOIHAS STON (PYHKIUH.
4

\V4

' LN "

o

9. YrioBoit k03((HUIIMEHT KacaTeJdbHOH, MPOBENEHHOW K rpaduky QyHKImMH Y =SiN 2X+3X B TOUKe

o 0

X =0, paBeH ...
a) 4 b) 5 c)1l d) 3

10. Ha xakom uHTepBane kacarenbHas K rpaduky ¢ynkumn f(X) = X* +3X+2 uMeeT OTpHUIATeTbHbII
YIIIOBOHM KOA(PHUIIUEHT.

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

11. Kacarensnas k rpaduky ¢yskuun Yy =3X° —4X+2 He mepecekaeT mpsmyio f (X) =8x—10. Torma
abcIrucca TOYKM KacaHus paBHa ...

12. 3akoH JBW)KEHHS MarepualbHOW TOYKU mMeeT Bua X(t) = 6-+18t +e'®". Torma CKOPOCTh TOYKH B
MoMeHT BpemeHu t =10 paBHa ...

13. IIpousBoguas GyHkmun Yy = 2X* + VX +3 umeer Bu ...

1. x3+i 2. 8x3+i+3 3.8x° +— 4. 4x3 +——

1 1
Jx 24/x 24x 2%

14. TIpoussomHas GyHKIMH Y =SiN° X UMeeT BU ...

1. y=3cos’ x 2. y=3sin?xcosx 3. y=3sin’x 4. y =3cos” xsin x

15. YcraHoBuTE COOTBETCTBUE MEXKAY (DYHKITUEH U €€ TPOU3BOIHOM.

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

sin 2? B) . COS X —sin X - arcsin 2x
+X V1-4x?

cos 2;( D) — 2sin 2x - arctgx + cos 22X

1+x 1+Xx

A) 2c0s2x-arctgx +

C) 2sin 2x - arctgx —

16. 3nauenne npomssonHoi Gynxmuu Y = (3X +1)* B Touke X =0 paBHoO ...
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17. HauGomnpIee 3Ha4eHUEe QYHKITUU Y = —2¢* ma OTpe3Ke [0;1] PaBHO ...

18. dynkuus y = f(X) 3agana rpadukom Ha OTpe3Ke [— 4;2].

YVa

| y=flx)
— : — -
A\F /2.1 |01 2 .X%

YcTaHOBUTE COOTBETCTBUE MCKAY 3aJaHHBIMU YCIIOBUSAMU U IPOMECIKYTKAMU.

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 uzobpaxen rpaduk npousBoanoit pyukuuu f(X), onpenenennoit va nnarepsaie (—9;3).
Haiinute KomM4ecTBO TOYEK, B KOTOPBIX KacareiabHas K rpaduky ¢yHkiuu f(X) mapamienbHa mpsiMoit
y=2X—19 wium coBmagaer ¢ Heil.

v
A V()
\ JAA
=9 0] 1 3 X
\\ / N A
/ \|

20. Jlns GynKimm Z = 2Xy + Y* crpaBeiuBbl COOTHOIIEHHUS . ..

1_@:Q 2_@4_@:0 3.g—2y:0 4.2—2y:2x
ox oy ox 0y Ox oy

21. YactHas nmpou3BogHas QyHKIMU Z = e 1o nepemenHoi Y B Touke M (0;1) paBHa ...
a) e b) 2e c) 3e d) 3

. /4
22. YacTHas pon3BoHas GYHKIMH Z = X° COS2Y MO TepeMeHHoi Y B Touke M (1; Z) paBHa ...

a) 2 b) 5 c) 0 d) -2

23. TlepBooOpa3ubivu pyHKkiuu Y =SiN10X SBASFOTCS ...
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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 HeomnpeieieHHOM HHTerpae I Tro1 BBEJICHA HOBas IIepeMeHHas t = Jx , TOIJ]a UHTETpaJl UMEET
BUL ...
2tdt 2t3dt 2t2dt 4. npyrou oTBeT
e 2. j 3. [
t-1 t-1 t-1

26. YkaxuTe Bce BepHbIe yTBepxkaeHUs (C — IpOU3BOJIbHAS IOCTOSHHAS).

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

3. IZIn xdx = Zjln xdx 4. _[d(sin 2X) = (sin2x)'+C

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

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

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

5 5 5
Lo 2. 2[ f (x)dx 3. 10] f (x)dx 4 = [ £ (xdx
0 -5 10 -5
V3
xax
29 3HaquI/Ie OHpe,[[eJ'IeHHOFO I/IHTeraHa I > paBHO .
o VX + 1

T dx
30. B ompeneneHHOM HHTETpase 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

31. Eciu j. f(x)dx=+2 un .l[g(x)dx =+/2 —1, 10 nurerpan j((\/i +2)f(X) + (2 —1)g(x))dx paset ...

32. CXOI[HH_II/IMI/ICSI SIBJISIIOTCS. HECOOCTBEHHBIC HUHTCrpajsbl ...

1. +jmx‘g’”dx 2. +fx‘m’dx 3. Txm/"’dx 4, +fxs/lodx
1 1 1 1
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33. HecoOcCTBEHHBII HHTETPA I(X +2)*dx paseH ...
-1
1 1
8 2 b) 1 ¢) -1 93

34. OnpeneneHHblii HHTErPall, BRIpasKaroIIHii miomans Tpeyroiasauka ¢ Bepmmmaamu (0;0), (2;8), (0;8),
UMeeT BH ...

2 2 2 2
1. [ (4x-8)dx 2. [4xdx 3, I(S—Ejdx 4. [(8-4x)dx
0 0 0 0

35. [Mnomaap Gurypsl, OrpaHUYEHHON MPSAMBIMU Y = X, Y =2X, X =-—1, BBIUHUCISAETCS C MOMOIIbIO
OIIPEICICHHOTO MHTETpaa ...

0 0 0 0
1. _[(x—2x)dx 2. _[2xdx 3. jxdx 4, J(Zx— X)dx
-1 -1 -1 -1
36. ITnomans kpuBONMHEIHOM Tpanenuu D paBHa ...
Ya
y=¢*

1D

l.e-1 2. 2e 3.e 4. e+1

37. Vcnonb3ys TeOMETpUYECKHI CMBICT ONPEAEICHHOTO MHTErpaja, 3HaueHHe HMHTerpasa j V1-x?dx
0
PaBHO ...

Vs
3. 2 4. 21

NG

1.z

38. YcraHOBUTE COOTBETCTBHE MEXAY Mepuoaudeckord (yHKIMEH U 3HaueHHEM ee (HAauMEHBIIETO
MOJIOKHUTENILHOTO) TIEPHO/IA.

1 v = cos™
' y_cos? 2. y =ctg3ax 3. y =sin 37

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

39. ®ynkius Y = f(X), 3amanHas Ha OTpe3Ke [— 2;2] aBisieTcs 4eTHOM. Torma pasnoxeHue 3TON
¢bysak1un B psag Oypre MOKET UMETh BH ...

1. f(x)_—0 +>a, cos— 2. f(x)_—°+2{a cos—+b sm%}
n=1 n=1

3.f(x)="2+>h, sm— 4, f(x):ansinT
n=1 n=1
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40. Mana ¢yaknus Y = 5X, 3agaHHas HA OTPE3KE [— T, 7r]. Torga ko3 dunment a, pasnoxeHus GyHKIUK
B psig Dypre paseH ...

a) 57/2 b) 7 c) 2/x d)o

41. dyukuusa f(X) npu X € [0;27:] U e¢ MePUOJNIECKOE MPOIOHKCHHUE JaHbl HA PUCYHKE

Jx))

===
\
\
1
I
2
.
-
v
-
’
P
) -
“J -
A}
\
\
A
)
’
rd
v
’
’
P
Y

Torna psg @ypwe 31Ol PyHKIIMHM UMEET BUT ...

1. f(x)= a—2°+Zan COSNX 2. f(x)= ‘3—2"+Z[an cosnx + b, sin nx]
n=1 n=1

3. f(x):a—zf’+2bnsin nx 4. £(x) =Y b, sin nx
n=1 n=1

42. Cpenu nepedrcieHHbIX TudGepeHInaIbHbIX yPaBHEHUH YPAaBHEHUSIMU TIEPBOTO TTOPSIKA SIBIISIOTCS:

dy d’
1. 2x+y—=0 20y
y i 2.y v +x=0
d?y dy ..

3. X%y +8y% —x+5=0 4. xd7+xy&+x =y
43. YcTaHOBUTE COOTBETCTBUE MEX Y MU hepeHIInaNbHBIMU YPABHEHUSIMH U UX TUTIAMU:

3 - X + 1
1.y +8x’y =x+5 2.y =(2x+3)y° Y=Y y
A) onHOpOnHOE B) nuneiinoe
C) ¢ pazaengrommMucs nepeMeHHbBIMU D) apyroro tuna
44, Ypasnenue Y’ + Xy = x° aBnsercs ...
1. YpaBHeHUEM c pasaenstomuMucs 2. YpaBHeHUeM bepHymm
nepepMeHHBIMU
3. OnHOpOoaHBIM TU(EepeHITHATBHBIM YypaBHEHUEM 4. JIuneitHbIM HEOJTHOPOIHBIM

g epeHIaTbHBIM ypaBHEHHEM HEPBOTO
opsiaKa
dy X
45. Obuee pentenue qudhepeHIanTbHOr0 ypaBHEHNS > = MeeT BUJ. ..
(y+D° J1-x?
1 . 1 .
1. ——— =arcsinx+C 2. ———— =arcsinl—x*)+C
y+1 y+1

3. arctgy =arcsinx+C " 1 1:arccos(1—x2)+C

y+
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dy  dx

46. O6uwmii uuTerpan MudpepeHuanbLHOro ypaBHEHU — = v HMEET BUJ. ..
y + X
1. —E:arctglJrC 2. i:—In(1+x2)+C
y X y
1 1 )
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 muddepenuuansioe ypaBuenue YY" —3y"+6y' =0. Torma COOTBETCTBYIOIIEE €My
XapaKTEPUCTUIECKOE YPABHCHHUE UMEET BH ...

1.1-3k?+6k®*=0 2. k®+3k2+6k=0
3. k®-3k?+6k=0 4. k¥ -3k?*+6=0

"

49. O6mee pemenue qudGepeHInaIbHOro ypaBHeHUs Y" = COS4X uMmeer BUJ ...

1. y:6—143in4x+%x2+czx+c3 2. y:—sin4x+%x2+02x+c3

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

50. OOuM perieHreM JUHEHHOTO nuddepeHIINalIbHOTO YPaBHEHUS ¢ TIOCTOSIHHBIMU KO3 duiineHTaMmu
¥ KOPHSIMH XapakTepucTuaeckoro ypasaenus kK, =k, =3, k; =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 BHIOM YacTHOTO pPELIEHHUS
JTAHHOTO ypaBHEHUS SIBIISIETCS ...

-

' 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. Dx3aMeHaLMOHHBbIE BONIPOCHI

1 cemecTp
. @ynkius. CriocoOsl 3aanus GyHKUMU. OCHOBHBIE ANIeMEHTapHble (PYHKIMH, UX Tpadu-KH1, CBOWCTBA.
. CBoiicTBa pyHKINH (MOHOTOHHOCTb, OTPAaHUUYEHHOCTh, YETHOCTh, IEPUOJUIHOCTB ).
. O6parHas QyHKIMS, CIOKHAS QYHKIHS, dIeMEHTapHbIe (PYHKIIHH.
. Uucnosas nmocnenoBarenbHOCTh. [Ipenen uncnoBoil mocaea0BareaIbHOCTH.
. Ipenen pyHkumy.
. OIHOCTOPOHHUE MPEETBI.
. TeopeMsl 0 mpenenax.
. beckoneuno Masbie U 6eckoHeUHO OombIMe (PYHKIUH, UX B3aUMOCBSI3b, CBOMCTRA.
. IlepBbIil 3aMe4aTeNIbHbIN IIPENEIl, CICACTBUS U3 HETO.
10. Bropoii 3aMeuarenbHbIi TpeAes, CIESACTBUS U3 HETO.
11. IToHsAiTHE HENPEPHIBHOCTU (PYHKIMH B TOUKE.
12. Touku pa3pbiBa U UX KIacCHUPUKAIIHS.

O 00 1IN DN B~ WK =
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
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1.

Teopembl 0 HePEPHIBHBIX (DYHKIUSAX.

[TonsiTue nmponsBogHOM. [ €OMETPUYECKUI CMBICT TPOU3BOTHOM.

Teopema o mpou3BogHON 0OpaTHOMN PYHKITHH.

[Tpon3BoaHBIC OCHOBHBIX JIEMEHTAPHBIX (QYHKITHH.

OcHoBHbIe npaBuiIa AuddepeHunpoBaHms.

[TpousBoaHas CIOXHON (PyHKIIHH.

Jlorapudmuueckoe muddepeHnpoBaHme.

[Tpou3BoHBIE BBHICIIUX MOPSIKOB.

Omnpenenenue nupdepenuana, ero cBoicTBa. I'eomerpuyeckuii cMpica nuddepeHma-ma.
Ces13b Mex 1y auddepeHInPYeMOCThIO (QYHKIIMU U CYIIIECTBOBAHUEM ITPOU3BOIHOM.
Cgoiicta nuddepennmana. MaBapuantHocth Gpopmbl nuddepenimana nepBoro nopsia-Ka.
[IpaBuio Jlonurans.

. Okcrpemymbl (yHKIMU. HeoOxomuMbie W TOCTaTOYHBIC MPHU3HAKU CYIIECTBOBAaHHUS JKCTPEMyMa
GbyHKIINHA.

Haunmensblee u HanOosblIee 3HAYCHUS PYHKIHH.
Hanpasnenue Boinykinoctu rpaduka GpyHkiuu. Touku neperuoa.
ACHMIITOTBI.

®opmyna Tewnmopa.

DYHKIIUU JBYX IEPEMEHHBIX.

YacTHble TPOU3BOIHBIE.

[Monuerit muddepenman.

YacTHble TPOU3BOIHBIE BBICIIMX MTOPSIAKOB.
[Ipou3BoaHas 1O HANIPABICHUIO.

I'panueHt.

OKkcTpeMyM (YHKINU HECKOJIBKUX NEPEMEHHBIX.

2 cemecTp

. IlepBooOpazHas pyHKIUS U HEOIpeeIeHHbII HHTerpall.

. CBolicTBa HEONPEICIIEHHBIX HHTETPAJIOB.

. Tabnuia OCHOBHBIX HEOTNPEIENEHHBIX HHTETPAJIOB.

. MeToz 3aMeHBI IEPEMEHHOM B HEONPEEIICHHOM HHTErpaie.

. MeTon MHTErpupoOBaHus 10 YacTM B HEONPEAEIEHHOM UHTETpaJIe.
. IHTerpupoBanue palmoHaabHbIX Apo0ei.

. IHTerpupoBanue TPUrOHOMETPHUUECKUX (PYHKIUHA.

. UuTerpupoBanue uppanuoHaibHbIX QyHKIUH.

. 3aJ1aua IPUBOAAILAS K MOHATHIO ONPEETIEHHOIO MHTErpaa.

. OnpeneneHHblil MHTErpai: ONpeeleHne, TeOMETPUUECKUI CMBICII.
. CBolicTBa OINpENIEICHHOIO UHTETPaJla, BBIPA)KEHHBIE PaBEHCTBAMHM.
. CBolicTBa OIpeIeIEeHHOr0 UHTETpajia, BIpa)KEHHbIE HEPABEHCTBAMU.

. OnpeneneHHbl HHTErpal ¢ IEpEMEHHBIM BepXHUM mnpenenom. @opmyna Hetotona-JleiiOnuma.

. 3aMeHa IEPEMEHHON B OMPEICIICHHOM HHTErpaJie.
. IHTErpupOBaHue Mo 4acTsAM B ONPEAEIEHHOM UHTETpaJIE.
. HecoGcTBennnie unTerpansl 1 poxa.

. HecoOGcTBeHHBIE MHTETpaBI 2 poja.

. Beruucnenue miomnaan miockoi Gurypsl.

. Beluncrnenue IIuHbBI 1yru NIaJKON KPUBOM.

. O6beM Terna BpalleHus.

. IInomanp MoBEpXHOCTH BpalllEHUS.

. KpuBonunelinsiii uarerpan 1 poxa.

. KpuBonuHeitHblii uHTErpan 2 poaa.

. JIBOWiHOI HHTErpaJI.

3 cemecTp
[Tonsatue o nuddepeHuaIbHOM ypaBHEHUH.
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2. Tuddepennuanpable ypaBHEHHS TIEPBOTO MOPSAAKA: C PA3ACISIOUIMMUCS TEPEMEHHBIMU, OAHOPOIHBIE,
JIMHEWHBIE.

3. uddepenimanbHble ypaBHEHUS BBICIIUX MTOPSIKOB, TOITYCKAIOIIUE TOHIKEHHE TTOPSIIKA.

4. JluneliHble oaHOpOAHBIE AH(DdepeHLnaNbHble YypaBHEHHUS BTOPOrO MOpPSJIKAa C IOCTOSHHBIMU
K03 UIEHTAMH.

5. JluneiiHple HeomHOpOAHBIE IU(QPEepeHINATbHbIE YPAaBHEHHs BTOPOrO MOpsAAKA C IOCTOSHHBIMU
K03 UIEHTAMH.

6. OcHOBHBIE MOHATHS U1 ccTeMbl AU depeHIInaNbHbIX YpaBHEHUI.

7. Uucnossie psabl. OcHOBHBIE TOHATH. HeoOXoaumplii mpu3Hak cxoauMocTu. CBOMCTBA CXOMSIIUXCS
PAIOB.

8. JlocTaTouHble MPU3HAKU CXOAUMOCTH 3HAKOIIOJIOKHUTEIbHBIX PSJIOB.

9. 3nakouepenyroutuecs psanapl. [Ipusnak Jleiioaua.

10. Creniennsie psabl. UHTepBa CXOAMMOCTH CTETIEHHOTO psifa. Teopema AGers.

11. Paznoxenue GyHKIMIA B cTeTIeHHBIC psaabl. Psaasl Teitmopa u Makiopena.

12. [IpumeneHue psiioB B NIPUOIMKEHHBIX BHIYHCICHHUSX.

13. Pager @ypoe.

14. MuoOxecTBa 1 00J1aCTU Ha KOMIIEKCHOM MJIOCKOCTH — OCHOBHBIE MOHATHUS U TEPMUHOJIOTHSI.

15. ®@yHKIIMM KOMIUIEKCHOM NEPEMEHHOM: ONPENEIIEHUE U reoMeTpuueckas uHrepnperanusa. Kpusele u
00JIaCTH Ha KOMITJIEKCHOM TIOCKOCTH.

16. Ilpenen ¢yHKUMM KOMIUIEKCHOW IMEpPEMEHHOH: OIpelesieHHe W TeOMEeTpUYecKass MHTepIpeTanus.
CpoiicTBa (QyHKIINI UMEIOIIUX TIPEJIE.

17. HenpepbIBHOCTH (PYHKIIMH KOMILIEKCHOW MEPEMEHHO: ONpeieTICHHE U CBOMCTRA.

18. MuddepeHuupoBanne QGYHKIHA KOMIUIEKCHOM TIEPEMEHHOW: OIpeNeicHHe TMPONU3BOIHOM,
muddepenunpyemble GyHKIMH U UX cBoMcTBa. YeinoBus Komu-Pumana.

19. Ananmutndeckue pyHkunu. CBOWCTBA aHAIUTHYECKUAX (DYHKITHIA.

20. I'eomeTpuuecKHil CMBICI TPOU3BOAHON KOMIUIEKCHOM (DyHKIMHU (MOIYNb M apryMEHT IPOU3BOAHON).
Kondopmubie oToOpaxkeHus.

21. BoccraHoBeHHE KOMIUIEKCHON (PYHKIMM MO €€ IeHCTBUTENBbHOM NIM MHUMOM YacTH.

22. WurerpupoBaHue (YHKIMM KOMILIEKCHOW TI€PEMEHHOM, CBSI3b KOMIUJIEKCHOIO MHTErpajga ¢
KPUBOJINHENHBIM HHTETPAJIOM.

23. UnterpanbHas Teopema Komm.

24.®opmyna Komm u ee cnencTBus. BrlunciieHne MHTErpajoB ¢ MOMOIIBIO MHTETPAJIBHON TEOPEMBI U
¢dopmyinsl Komm.

14.1.3. Tembl KOHTPOJIBHBIX PA0OT
1 cemecTp
1. ITepenensr
2. IIpousBoansie
3. UccnenoBanue GyHKIUI
4. ®yHKIMY HECKOJIBKUX NTEPEMEHHBIX
2 cemecTp
5. HeonpenenenHslil UHTErpal
6. OrnpeneseHHbIN MHTErpajl U €ro MPHUIIOKEHUS
3 cemecTp
7. AuddepenunanbHbie ypaBHEHHS
8. HucnoBbie psibl
9. OyHKIHMOHAIBHBIE PSIJIbI

14.2. TpeGoBaHus K OLICHOYHBIM MaTepPHAJIAM JJIsl JTMI C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
310pOBbs 1 HHBAJIN/10B
21.]'[5[ Jan; € OrpaHUYCHHBIMU  BO3MOXHOCTAMHU 3A0POBbSI W HHBAJIWIAOB TMPEAYCMOTPCHBL
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPhIX yKa3zaH B Tabnuie 14.
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Ta6Jmua 14 — I[OHO.HHI/ITGJIBHBIG Marepuajibl OUCHUBAHUS IJId JIUI[ C OrPAHUYCHHBIMU BO3MOKHOCTSIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcs

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1OIONMHUTEIBLHBIX OLICHOYHBIX
MarepualoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOATEINIbHBIC Pa0OTHI, BOIIPOCHI K
3auery

DopMbI KOHTPOJIS U OLEHKHU
pe3yJIbTaTOB O0yUYCHUS

[IpenMy111eCTBEHHO TUCBMEHHAs
IIPOBEpKa

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHryYeHUSIMU TI0
00IIEeMETUITUTHCKIM
MOKa3aHUsM

TGCTBI, IIMUCBMCHHBIC CaMOCTOATCIIBHBIC
pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSI U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa npeocTaBIeHHs 3aJaHU OLIEHOYHBIX CPEICTB, @ UMEHHO:

- B TIeYaTHOU (opMe;

— B TIe4aTHOW (hOpMe C YBEITHMUSHHBIM MIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeA0CTaBICHUE 3aIaHMsI C UCTIOJIb30BaHUEM CYp/I0TIEpPEeBOIA.

JIuaM ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbsl M MHBAJIM/IaM yBEJIMUYMBAECTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCH. [l Takux OOydYarommxcsi NpeayCcMaTpHUBaeTCs
nocTtynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIB30BAHNEM YCIIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHWYCHUSIM UX 37I0POBbS M BOCIIPUSATHS HH(DOPMAIIHH:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHo opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opMme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOIBKO ITAIIOB.
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