MHUHUCTEPCTBO OBPA30BAHUS U HAYKH POCCUMCKOM ®EJEPALIMA
I'ocynapcTBeHHOE 06pa3oBaTeIbHOE YUPeXkIEHHE BBICIIErO MPO(ECCHOHATBHOrO 00pa3oBaHus
«TOMCKHI IT'OCYJAPCTBEHHbBIM YHUBEPCUTET CUCTEM YIIPABJIEHHSA U PAZIMOSJIEKTPOHUKK»

(TYCYP)
YTBEPXIAIO
TpopeKrop no yueGHoii paGore
/G,Lé ILE. Tposin
- 06 2016 .

PABOYASI IPOTPAMMA YYEBHOM JUCIATIJIMHBI
MATEMATHYECKHWI AHAJIN3
YpoBeHb 0CHOBHO# 06pa3oBaTe/IbHON NPOrpaMMbl  akaJeMHUYecKuil OaKaiaBpuaT
HanpasJsienne(s1) noaroroBku (cnenuanbHoctb) 09.03.04 «IIporpaMMHas HHXXEHEPUA»
®opma o6yueHnsi O4Has
®@akynbrer DOCY (pakynbTeT CUCTEM YNpaBJIEHHs)
Kagenpa AOMH (xacdenpa aBromMaTusanuy o6paboTku HHGOpMALMH)

Kype 1 Cemectp 1,2

Yuye6HbIii nu1an HaGopa 2013, 2014 u 2015 rona

Pacnpenesienne paGoyero BpeMeHH:

- « 3
Ne Buapl yue6Hoii paboThl g g g E
§ |38 Sl -

1. | Jlexuun 18 | 54 72 | yacoB
2. | JlaGopaTopHbie pa6oThl 4acoB
3. | MpakTHyecKHe 3aHATHS 18 72 90 | yacom
4. | Kypcosoii npoext/paGora (KPC) (ayauropnas) 4acoB
5. | Bcero ayAMTOPHBIX 3aHATHH (Cymma1-4) | 36 | 126 162 | yacoB
6. U3 HUX B MHTepaKTHBHOI dopme | 10 40 50 | yacom
7. | CamocrosiTenbHas pa6ora crygentos (CPC) | 72 | 90 162 | yacos
8. | Bcero (0e3 3x3ameHa) (Cymmas,7) | 108 | 216 324 | yacoB
9. | Camocr. paboTa Ha MOArOTOBKY, CAAYY 3K3aMeHa 36 36 72 | yacoB
10{ O6was TPyA0EMKOCTh (Cymma8)9) | 144 | 252 396 | yacoB

(B 3a4eTHBIX eAMHHNIAX) | 4 7 11 | 3ET
3aver He MpeayCMOTPEHO Jud. 3aueT He MpeayCMOTPEHO
Dk3ameH 1,2 cemectp

Tomck 2016 '
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
npotokon Ne 281 or « 28 » 3 2016 1.

JIucr coryiacoBaHmii

PaGouas mnporpamma cocTaBneHa ¢ yderoM TpeGosammit PepmepanbHoro [ocymapcTBEHHOro
o0pa3oBaTebHOrO cTaHzapra Beicmiero obpaszoBanus (OI'OC BO) mo HampaBneHHIO NOATOTOBKH
(cmenmanpHOCTH) 09.03.04 «IIporpamMmHuas HHXKeHEpHUs», yTBepkaeHHoro 12.03.2015r, Ne 229
paccMOTpeHa H yTBEPK/IeHa Ha 3aceaHuu kadenps! «28» mapta 2016 r., mporokoi Ne 281

PaspaboTunk noneHT Kadeapsl MaTeMaTHKH ~z_g A T.A. EmprioBa T.A.

B
3aB. Kadeapoii ToUeHT Kadeapbl MaTeMaTHKH %L/‘ A.JI Mara3uHHHKOBa

Pa6ouas nporpamma coracoana ¢ (GakyIbTeToM, IpOGUINPYIOIeH | BBITyCKaomeli kadeapamu
HaIpaBJICHHUs IIOATOTOBKH (CIIEIHATLHOCTH).

Hexan ©OCY % I1.B Cenyenko

3aB. npouIHpyIoIIei ﬁ Z/ /
kadexnpoit AOU. Lz~ IO0.I1. Exnakos
3aB. BBITyCKaIOIIEH %7 / (/
kadenpoit AOU Y Lz— IO.I1. Exnakos
OKCIIepTHI:
npocgeccop xapeaps / ’// %
matematuku TYCYP & A.A _Ensios A.A.
JIOIEHT Kadepsl %) _
/ AOU TYCYP frofe sole H.IO.Canviia
2
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1. lean v 3aga4u AUCUMIVIMHBI: LEJIbIO Kypca MaTeMaTHUYECKOro aHallu3a ABIseTcs GOpMUPOBAHUE Y
OyIdylUIMX CIENHATUCTOB OCHOBHBIX TMPEJICTaBICHUNA B 00JaCTHM MaTeMaTUYecKOro aHajm3a,
HEOOXOUMBIX [IJISl WCIOJB30BaHUSA B JPYIMX MaTeMaTHYeCKUX AUCLHMIIMHAX; OCBOEHHUE OCHOBHBIX
METOJIOB pEUIEHMs 3a7a4 MaTEMaTUYECKOT 0 aHalln3a. B 3agaun Kypca MaTeMaTH4eCKOIo aHaIu3a BXOIAT:
pa3BUTHE aJITOPUTMUYECKOTO M  JIOTMYECKOTO MBIIUICHHUS CTYACHTOB, OBJIaJEHUE METOJIaMu
WCCIICIOBAHMS M PEIICHUS MaTeMaTHYEeCKHX 3aJla4, BBIPA0OTKa y CTYJIECHTOB YMEHHUS CaMOCTOSITEIHLHO
pacidpsaTh CBOM MaTeMaTU4YeCKHWE 3HAHUS M IPOBOJUTh MAaTEMaTHYECKHI aHalu3 MpPHUKIaTHBIX
WHXXEHEPHBIX 3a/1a4.

2. Mecro aucuumiuHbl B cTpykType OOIIl: MatemaTuyeckuii aHaJIM3 OTHOCHUTCS K 0a30BOM YacTH
mucuutuiiH (b1.5.10). Ins u3ydeHuss Kypca MaTeMaTH4YecKOro aHajn3a HEOOXOOMMO TBEpAOEe 3HAHHE
CTyJeHTaMH 0a30BOr0 Kypca MaTeMaTUKHU cpeqHeil mikosbl. JlaHHBIA Kypc NMpu3BaH AaTh CTYACHTaM
MaTeMaTHYeCKUi amnmapar, KOTOPbIH OyAeT MCIOJb30BaThCs B JAIbHEHIIEM MPHU M3YYCHUU AUCUUILUINH
6azoBoro mukia «MudopmaTika u mporpamMmmupoBaHue», «Teopus BeposSTHOCTEH M MaTeMaTH4yecKas
CTaTUCTUKa», «BpluucnurenbHas MaTemaTuka», «MaTremaruueckas JIOTHKa U TEOpHUsl aJTOPUTMOBY», a
TaK)Ke MPU U3y4YEHUU TUCIUILIMH NMPOPECCHOHATBLHOTO UK, B y4eOHO-UCCIIE0BATEIbCKON U HAYYHO-
HCCIIEI0BATENbCKOM padoTe.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI:

Ipolecc U3y4eHHs JUCLUIUIMHBI HAalpaBjieH Ha (GOpMUpPOBaHHE CIEAYIOUINX KOMIIETECHIIUHI:

11K-12 «BBITYCKHUK TOJDKEH BJIAJIETh CIOCOOHOCTRIO K (popMalii3aiuy B CBOCH MPEAMETHOM 00JIacTH C
YYETOM OrpaHMUYEHHH UCIOIb3yEeMbIX METOJOB UCCIICOBAHU»

3namp: OCHOBBI MaTEMaTHUYECKOTO aHaiuu3a, AU(PQPEepeHIHanbHOTO W HMHTETPATbHOTO HMCYUCICHHS,
BKJIFOYasi OOBIKHOBEHHbIE AuddepeHnnanbable ypaBHeHuUs, paasl 1 uHTerpas dypee, a Takxke TEOpUIO
(GYHKIMH KOMIUIEKCHOTO IE€PEMEHHOT0, HCIONB3YIOMIUXCS TPU HW3YYEHHH OOIIETEOPETHUECKUX H
CHELUANBHBIX AUCHUILIMH U IpU GOpMaIU3aluy IpopecCuoHaIbHbIX 3ajad B UHKEHEPHOM MpPaKTHKE.
Ymems: npoBOaMTH (OpMATH3AIMIO UCXOMHOW 3aJa4M JJISi MMOCTPOSHHUS MATEMaTHYECKOW MOJENH H
IPUMEHATh MaTEMATUYECKUE METObI M BHIYNCIIUTENIbHBIE JITOPUTMBI [T PELLICHUs TPAKTUYECKHUX 3a7a4
U TI0JIB30BATHCS MPH HEOOXOAMMOCTH MaTeMaTHYECKON JINTEPATYPOH.

Bnaoems: wmetomamu pemieHus 3agady  Jup@GEepeHIHaTbHOTO0 M MHTETpajibHOIO  MCUUCIICHHH,
i depeHINaTbHBIX YpPaBHEHUN, TEOpUHM (QYHKIMH KOMIUIEKCHOTO IEPEMEHHOI0, HEOOXOIUMBIX B
nanpHelmeM mnpu  gopManu3anuu NpopEecCCHOHATBHBIX 3ajad Uil MOCTPOCHHMS MaTeMaTHYEeCKHUX
MOJIEIIEH.
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4. O0beM AUCHMILVINHBI M BUJbI Y4eOHOH padoThl

OO0mast TPyA0EMKOCTh JUCLUIITHHBI COCTABIISICT 11  3ayeTHBIX EAMHULI.

Bun yue6HOit paboThI Beero 4acos - (Z?eMeCTpLI
AyauTopHbIe 3aHATHS (BCEro) 162 36 126

B toM uncae: - - - -
Jlekuun 70 18 52
JlabopatopHsie pabotsl (JIP)
ITpaxktryeckue 3ausTus (I13) 74 14 60
B tom uucne:
Cemunapsl (C)
Komnoxksuyms! (K) 2 2
Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)
KoHTposbHble paboThI 16 4 12
CamMocTosiTeTbHasI padoTa (Bcero) 162 72 90
B tom uucne: - - - -
Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)
PacuerHO-Tpaduyeckre pabOTH (MHINBUIYaTbHEIC 3aJaHHS) 16 4 12
Pedepar
V3ydeHne TeOpeTHYECKOT0 MaTepHaa, MOArOTOBKA K 54 2 30
MPAaKTHYECKUM 3aHSATHIM
[TonroToBKa K cCEeMHHApaM, KOJUIOKBUYMaM 38 20 18
Pemenne 3amad. [loaroroBka Kk KOHTPOJIEHBIM paboTam 54 24 30
By nmpoMexXyTOYHOI aTTecTaliy - SK3aMeH 72 36 36
O01mas TpyI0eMKOCTh Jac 396 144 252
3auetrneie Enmanmer TpymoeMkocTH 11 4 7

A
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5. Conepixkanue IMCHUNITHHBI
5.1. Pa3gensl AMCHMILIMHBI M BHABI 3aHATHH

s =15 |8
No E i E g E' % ol % % \3/ fg dopMupyeMBble
W HaumenoBaHue pazaena JUCIUIIINHBL g '\:8“ E 1% = (2 & g = Z 8 KOMIIETEHIIUU
= = oo 3 § 1 % 5| 5 ® (OK, IIK)
2 |18 | a

Cemectp 1

1. | DneMeHTHl TEOpUH MHOYKECTB 2 2 IK-12

2. BBenenue B MaTeMaTUYECKUN aHAIN3 6 6 21 33 TIK-12

3. | Juddepennmansroe ucuncnenue. [IponssoaHas. 4 6 19 29 TIK-12

4, Juddepennuansroe ucuncienue. Jnddepennuan. 3 3 12 18 TIK-12

5. Ipunoxenne audhepeHUaTEHOTO HCYUCICHHS 3 3 20 26 TIK-12
HWroro 3a cemectp 1 18 18 72 108
Cemectp 2

6. | KoMIuiekCcHBIC YHCIIa 1 MHOTOYJICHBI. 2 2 1 5 TIK-12

7. | HeonpeneneHHblil HHTErpan 9 12 28 49 IK-12

8. | OmpeneneHHbIil HHTErpa 8 10 16 34 IK-12

9. | UHTerpampHOE HcUHCICHUE (PYHKIIMA MHOTHX 9 12 15 36 [K-12

MePEeMEHHBIX

10. | duddepeniuanpabie ypaBHEHUS 16 22 11 49 IK-12

11. | YncnoBble U CTETICHHBIC PSIIBI 8 12 19 39 TIK-12

12. | DneMeHTHI TapMOHUYECKOTO aHAIIN3a 2 2 4 MK-12
HWroro 3a cemectp 2 54 72 90 216
Bcero 72 90 162 | 324
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5.2. Conep:xanue pa3iesoB JUCUMILIMHBI (110 JEeKIMAM)

No | HaumenoBanmue TpynoeMKoCTh Popmmpyembie
W pas OB ConeprxaHne pa3ziesnon (uac.) KOMITETCHINN
(OK, IIK)
Cemectp 1
1. | DnemeHTHI MHo>ecTBa 1 onepaluy HaJ HUMH. BemectBeHHble yncna | 2 IK-12
TEOpHUH o o n
MHOIKCCTE n ux cBoictBa. Cucrembl okpectHocTeit B R m R'.
OIHOCTOPOHHKE OKPECTHOCTH B R.
2. Beenenue B [onsarue ¢pyHKUMHM, cCIOCOOBI 3amanust GyHKIUU. YacTHEIC | 6 [1K-12
MaTeMaTHYeCcK | Kiacchl oToOpakeHuit. Kommosnmms ¢ynknmit. Croxxnas
Wi aHaIH3 n obparHas ¢pynkuuu. IlocnenoBaTenbHOCTE U €€ Tpened.
[Ipenen GhyHKIHN. TeopeMbl o npenaenax.
Heonpenenennsie BeipaxkeHus. HenpepbIBHOCTE (QYHKIHY.
Knaccudukanms Touek paspbiBa. IlepBelii u  BTOpOI
3aMeuaTeNbHble MpefeNbl U UX CIEACTBHA. beckoHeYHOo
MaJible ¥ OeCKOHEeYHO 0oJplre QYHKIIMU U UX CBOWCTBA.
3. | Auddepennua | Juddepenunpyemsie 0TOOpaKEHHUSI. Crpoenrue | 4 IK-12
JBHOE TIPOM3BOTHOM MaTpHILIBL. Hexoropsle CBOWCTBa
HCYHCIICHUE. npou3BoaHbIX. Tabnuua mnpousBoAHbIX. [Ipon3BoaHas
IIpowsBomHas. | crmoxkHO# u oOpaTHOM (yHKIMA. [Ipon3BomHAs (GYHKIHUH,
3aJaHHBIX MTapaMETPUYECKH M HESBHO. | eoMeTpuiecKuil u
MEXaHWYECKHH CMBICI MPOM3BONHOH. ['eomerpmueckue
MPWIOKEHNST  Npou3BoAHOW. [Ipom3BomHBIE — BBEICIINX
TIOPSIIKOB.
4. | uddepenmma | duddepenmuan ¢ysknuu. MHBapmanTHOCTH  (QOpMEI | 3 IK-12
JTBHOE nepBoro  aupdepeHnnana. OCHOBHBIE ~ TEOPEMBI
HCUHUCIJICHHE. muddepeHInanTbHOr0  UCUHCIeHuss  (QYHKIUM — OJHOM
Hduddepennna | nepeMeHHON. Hocraro4nsie YCIIOBUS
I nuddepeHIUpyeMOCTH  (QYHKIUKM OAHOM HM  MHOTHX
nepeMeHHbIX. [IndepeHnnabl BHICIINX MOPSIKOB.
5. | Ilpunoxxenue PackpriTiie HeompenenenHocteir. Teopema Jlonwmrams. | 3 IK-12
muddepenunan | Gopmyna Teiinopa. MoOHOTOHHEIE GbyHKIUH.
BHOTO OKcTpeMyMbl. MeTor HAMMEHBIINX KBaJpaToB. Y CIIOBHBIC
HCUHCIICHUS 9KCTpeMyMbl. [noGanpHBIe SKcTpemyMbl. Haxoxnenue
HauOONBIINX W HAMMEHBUIMX 3HAYeHUH. BBIMykible u
BOTHyTble (GYHKIUM. [locTaHOBKM 3amad JIMHEWHOTO,
HEITMHEHHOTO, KBaJIpaTUYHOTO, BBIITYKJIOTO
[IPOrpaMMHpPOBAHUM. ACHMIITOTBI. HccnenoBanue
(GyHKIMHA ¥ TOCTpOeHHe rpahHKOB.
HWroro 3a cemectp 1 18
Cemectp 2
6. | Kommuekcuble | [ToHsTHE KOMILIEKCHOTO YMCIA U €r0 M300pakeHHe Ha 2 IK-12
qucna u TuIocKocTH. Pasnmanbie GopMBI 3arMcH KOMIUIEKCHBIX
MHOTOUJICHBI. yucen. Onepanuy HaJl KOMIUIEKCHBIMHU YHCITaMHU.
OcHoBHas Teopema anreOpel. Teopema besy. Paznoxenne
MHOTOWIEHa Ha MHOXKUTEJIH.
7. | Heompenenernn | IlepooOpasHas. Heompenenennsiii uaTerpan. OcHoBHEIE | 9 IK-12
Bl HHTETpa cBoiictBa. Tabmuia wHTErpanoB. 3aMeHa TEPEMEHHBIX B
HEONpE/ICJICHHOM HHTErpaje, IOJBEJCHNEe II0A 3HaK
muddepernuana, HUHTEIPUPOBaHUE 1o 4acTsIM.
WHTerpupoBanue palMOHAIBHBIX GyHKIHH.
WHTrerpupoBanue NpPOCTEMIINX HPPALUOHAIBLHOCTEH U
BBIPKCHUIA, COJIepIKAIIUX TPUTOHOMETPUUECKHE
¢$yHKIHN.
8. | Ompenenennpiii | OnpeneneHHBI WHTETPAT M €ro CBOHCTBA. Brruncienue | 8 I1K-12

HUHTErpal

OIpeJie]ICeHHOT0 MHTerpana. MHTerpanm  kak (yHKIUS
BepxHero mnpenena. Popmyna Heiotona - JleiOnuna.
WnTerpupoBanne No 4acTsIM U 3aMEHA MEPEMEHHBIX B
omnpeneneHHoM uHTerpane. IIpunoxeHus omnpeaeneHHOro
uHTerpana. HecoOcTBennsle uHTErpansl 1-ro poxa (Ha
HEOrPaHUYEHHOM MIPOMEXKYTKE). HecobcTBenHbIe
HHTETpaibl 2-TO0 poma (OT HEOTPaHWYEHHBIX (QYHKIHIL).
BrIsiCHEHHE CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB

A
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HCXOJd U3 oNpCaACICHUSA. TeOpeMLI CpaBHCHUS.

WuTerpansHoe
UCUUCJICHHE
byHKITIN
MHOTHX
MEPEMEHHBIX

KparHble nHTErpassl, NOBTOPHBIE HHTETPAIIBI,
BBIUUCIICHHE KPATHBIX UHTETPAJIOB CBEACHUEM K
MOBTOPHBIM (Teopema PyOnHM). 3aMeHa MepeMEHHBIX B
KpaTHBIX MHTerpanax. KpuBoiuHEHHbIE CUCTEMBI
koopauHart. [TonsapHast, cheprdeckas 1 TUINHIAPUIESCKUE
CHCTEMBI KOOPJMHAT. 3alliCh YPAaBHEHUH KPUBBIX U
MIOBEPXHOCTEH B pa3INYHbIX KPUBOJIMHENHBIX
KoopauHaTax. [IpunoskeHus KpaTHbIX HHTETPAJIOB.

IK-12

10.

Jduddepennna
JIbHBIE
YpaBHEHUS

[onsarue mudpdepeHnmams-HOTO ypaBHEHH. YacTHOE,
obriee, ocoboe perreHus auddepeHInaIbHOro
ypaBHEHHS. 3a/1a4a O BBIICJIICHUN KOHKPETHOTO PEIICHHS
muddepenunansHoro ypaBHeHus (3agada Ko,
MHOTOTOYEYHbIE U KpaeBbIe 3a/1a4). Y paBHEHHUS C
pa3IeNsoIUMHUCS NepeMeHHbIMI. OTHOPOTHBIC
ypaBHeHHUs. JIMHeliHbIE ypaBHEHMS], ypaBHEeHUs bepHyu,
ypaBHEHHS B OJHEIX AuddepeHuanax. Y paBHEHHAS N-TO
nopsaaka. Kiaccsl ypaBHEHUI, JOMYCKaOUX TIOHWKEHNE
nopsiaka. JInHeiHble ypaBHEHHS nN-To mopsaaka. CrucTeMbl
I QepeHInaTbHEIX YpaBHeHUH. CHCTEMBI THHEWHBIX
muddepeHnInaNbHBIX YpaBHEHNH. DIEMEHTHI TEOPUU
ycroiunBocTH. Juddepenimansapie ypaBHeHHS B
YaCTHBIX IPOU3BOAHBIX IIEPBOTO MOPAJIKA. DIEeMEHTBI
Pa3HOCTHBIX YPaBHEHUN

16

IK-12

11.

YuciioBble U
CTETICHHBIE
pAIBI

Yucnossle paasl. CXOIUMOCTh U CyMMa psfa.
AOCOIOTHAS ¥ YCIIOBHAS CX0IUMOCTh. HeoOXxomumbIit
NpU3HaK cX0UMOocTH. CBOMCTBA a0COIIOTHO CXOSIIUXCS
psanoB. [Ipu3Haku aGCOMIOTHON CXOAUMOCTH.
3HaKoYepeIyIOUIecs pAIbl, Tpu3HaK JIeiOHuIa.
OyHKIIMOHANEHBIE pAasl. O0IaCTh CXOIMMOCTH.
PaBHoMepHas cxonumocts. [Ipusnak Beliepmirpacca.
CBoiicTBa paBHOMEPHO CXOIAMUXCA psinoB: CTereHHbBIC
psanel. Teopema Aberns. Psan Tetinopa. Psg Jlopana.
IIpuMeHeHre CTeNeHHBIX PAJIOB.

MK-12

12.

DeMEHTBI
rapMOHHYECKOT
0 aHanM3a

DyHKIMOHAIbHBIE IIPOCTPAHCTBA. beckoHEeUHOMEDHEBIE
THI60epTOBBI IpOoCTpaHCTBA. OPTOTOHATIBHBIE CHUCTEMBI B
THI60EPTOBBIX IPOCTPAHCTBAX U psapl Pyphe Mo HUM.

MK-12

Hroro 3a cemectp 2

54

Bcero

72
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5.3. Pazgenbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHBbIE CBSI3H € 00ecneYuBalOMUMH (NMPeablLIy IHMMU)
U o0ecneynBaeMbIMU (MOCJIeIYHIIHMH) U CHUILTHHAMMA

No HaunmenoBanue Ne Ne pa3nenoB gaHHOW AUCITUILTHNHEI U3 Ta0I.5.1, IS KOTOPBIX HEOOXOINMO U3yUCHHE
/i 00ecIIeunBaEMBIX obecrieunBarOIUX (IPEIBIIYNIIX) H 00eCTIeIMBaeMBbIX (ITOCTIETYIONINX ) TUCIUILINH
(mocneyromumx) 1 2 3 4 5 6 7 8 9 10 11 12
IUACLUIIINH

HpeameCTBymume JUCHUIIJIMHBI

1. [ Anrebpa u reometpus | |+ [+ [ + | + ] | + [+ | + | + | + [ +
IMocaeaywomue AUCHHUIIMHBI

1. | Undopmaruka u + + + + + + + +
IPOrpaMMHPOBAaHUE

2. BreruncaurensHas + + + + + + + + +
MaTeMaThKa

3. | Teopus BeposiTHOCTEH U + + + + + + + + +
MaTeMaThu4ecKas
CTaTUCTHKA

4. MaremaTtudeckas J0THKa + + + + +
Y TEOPHsI AITOPUTMOB

5. | Be3omacHoCTh + + +
JKH3HEACATCIbHOCTH

6. | Teopus cucrem u + + + + +
CHCTCMHEIN aHAIH3

7 DKOHOMHKA + + + + +

8. JuckpeTHas MaTemMaTHKa + +

9 MO,Z[eJ'IPIpOBaHI/Ie CHUCTEM + + + + + + + + +

10. | UccnenoBanue onepannit + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETeHINH, (OPMUPYEMBIX IPH M3YYEeHHHU AUCUMILIMHBI, 1 BU/10B 3aHATHH

[lepeuenn Bunet 3ansTuit DopMBbI KOHTPOJISI
KOMIICTCHITHH J Jla6 | TIp. KP/KIT | CPC
[K-12 + + + |OTBer Ha npakTHYecKOM 3aHATHHA. KoHTponbHas paboTa.
MuauBuayansHoe 3ananue. KomiokBuym. DK3aMeH.
[K-12 + + + OTBeT Ha MpakTU4YeCKOM 3aHATUH. Onpoc Ha JEKUUH.

IIposepka koHcnekra. KoymnoksuyM. KonTposbHas
paboTa. Dk3aMeH.

[K-12 + + + OTBeT Ha MpakTU4YeCKOM 3aHATUH. Onpoc Ha JEKUUH.
[Tposepka koncnekra. KonTtponbHas pabora.
WuauBuayanpHOE 3ajaHie. DK3aMeH.

TK-12 + + + Omnpoc Ha neknuu. OTBET Ha MPAKTHYECKOM 3aHSTHH.
KonrposbHast pabota. DKk3aMeH.

JI — nexuwus, IIp — npakTHueckue U ceMMHapcKue 3ansaTus, Jlab — naboparopusie padotsl, KP/KII —
KypcoBas pabota/mpoext, CPC — camocrositenpHas paboTa CTyieHTa

R
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6. Metoabl u GopMbI OPraHu3amum 00y4eHust
TexXH0JI0rMu MHTEPAKTUBHOI0 00y4eHUsl IPH Pa3HbIX (popMax 3aHATHH B Yacax

[paxTnaeckue/ Tpenunr
DopMbI Jlexun
Merozsi (4ac) cemmHapckue | Macrep-kimace | CPC (wac) | Bceero
SansaTus (9ac) (gac)
Pa6oTa B koMaHIIe 8 4 12
«Mo3roBoii ITypmM» (aTaka) 8 10 4 22
PaGora B rpymmax 10 2 12
Bricrymuienne B posin 00y4aromiero, 4 4
UTOro MHTEPAKTUBHBIX 3aHATHH 8 32 10 50
7. JIaGopaTOpHBIN NPAKTUKYM HE IIPEAYCMOTPEHO
8. [IpakTHYecKue 3aHATHSI (CEMHUHAPBI)
Ne Ne paznena Temartrka nIpakTHUECKUX 3aHATHH (CEMUHApPOB) Tpyno- Komnerennuu OK,
n/m JMCLUIUIAHBI U3 E€MKOCTb MK
Tabn. 5.1 (dac.)
Cemectp 1
1. 2 BBenenune B MaTeMaTrueckuii ananus. IlocieqoBaTeabHOCTD 6 IIK-12
u ee npenen. [Ipenen ¢pynxunu. [lepBriit u BTopoit
3aMeuaTeNnbHbIe MIPEAEIbl U X CIeACTBHA. HenpepbIBHOCTD
¢ynkmmn. Knaccudukanus Touek pazpsiBa. beckoHedHO
MaJble 1 0eCKOHEYHO OoJpIme (PYHKINH.
2. 3 Hduddepernupyemsie oTodpaxkerns. CTpoeHre MPOU3BOAHOHN | 6 IK-12
Marpuisl. HekoTopsle cBoiicTBa mHpon3BOIHBIX. Tabmuma
pou3BoaHBIX. [Ipom3BoIHAS CI0XKHOM 1 00paTHON HYHKIHH.
[MpowsBomHass  QyHKOMH, 3aZaHHON MapaMeTpUUECKH U
HesBHO. ['eomeTpuyeckue INPUIOKEHHUS  IPOU3BOAHOMN.
ITpou3BoiHBIE BHICHIMX NOPSIKOB.
3. 4 Huddepennnan Gynkun. MHBapHaHTHOCTE GOpMEI TIepBOTO | 3 [K-12
muddepennmana. [Mpumenenne  nmuddepeHnmana  k
npuOIMKEHHBIM BbrauciIeHusM.  Jluddepennnansl BhICIINX
TIOPSIJIKOB.
4. 5 Packpeitiie  Heompenenennocreil. Teopema  Jlomurans. | 3 IK-12
@opmyna Teitnopa. MoHOTOHHBIE (QYHKIIUH. DKCTPEMYMEI.
Meroi HauMEHBIIMX KBAaApPaTOB. YCIOBHBIE 3KCTPEMYMBI.
I'mobanbuble dKCcTpeMyMbl. HaxokaeHue HauOOJBIINX U
HaMMEHBUINX 3HA4YeHUH. BBIMyKible ¥ BOTHYTbIE (YHKIHH.
Acumnrorel. MccnemoBanue  (YHKIUME W MOCTPOCHUE
rpauKoB.
HWroro 3a cemectp 1 18
Cemectp 2
5. 6 [ToHATHE KOMIUIEKCHOTO YHCIIa U €r0 H300paXKeHHe Ha 2 IK-12
TIocKkocTH. Pasnmmansle popMBbI 3anMcH KOMIUIEKCHBIX YHCEI.
Omnepanyy HajJ KOMIUIEKCHBIMH 4nciiaMu. OCHOBHas Teopema
anrebpsl. Teopema besy. Pasnoxenune MHorouiena Ha
MHOXKUTEJIH.
6. 7 [lepBooOpaznast. Heompenenennstit mnTerpan. Ilonsenenue | 12 IK-12
noa 3HaK JuddepeHmana, WHTEIPUPOBAHHE 110 YACTSIM.
WurerpupoBanne pannoHanbHbIX GyHkuuil. HTETppOoBanue
IPOCTEUIINX HppalMOHaIbHOCTEN u BBIpa)KEHUI],
COJICpIKAIMX TPUTOHOMETpUYECKUE (HYHKIHH.
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1M0n

OnpeneneHHblil HMHTETpan M €ro cBoiicTBa. Brluucienue
onpeeNieHHoro uHTerpana, Gopmyna Hetotona - JleitOnuna.
WHTerpupoBaHne Mo 4YacTAM M 3aMEHA IEPEMEHHBIX B
ompeneeHHOM HHTerpane. HecoOCTBeHHBIE MHTErpaisl 1-T0
poma. HecoGctBeHHBIE HHTErpansl 2-To poja. BrlicHeHme
CXOIUMOCTH HECOOCTBEHHBIX HHTETPaloOB HCXOIS U3
ONPEIEIICHUS. TeopeMbl CpaBHEHMUSL. [Ipunoxenust
ONpPE/IECTICHHOTO HHTErpaa.

10

IK-12

KparHble nHTETpasbl, HOBTOPHBIE HHTETPAIIbI, BEIYHCICHUE
KpaTHBIX HHTETPAJIOB CBEICHHEM K OBTOPHBIM. 3aMeHa
NepeMEHHBIX B KpaTHBIX HHTEeTpanax. KpuBonuHeiHbIe
cucteMbl KoopauHat. [lonsipHast, chepudeckas u
LHUINHAPUUYECKUE CUCTEMBI KOOPAUHAT. 3alIUCh YPaBHEHUH
KPHBBIX U TIOBEPXHOCTEH B Pa3JIMYHBIX KPUBOJIHMHEHHBIX
KoopauHaTax. [IpuiokeHust KpaTHBIX HHTETPAJIOB.

12

IK-12

[Monsitue muddepenunansHoro ypasuenus. Yactaoe, oouiee,
ocoboe pemeHus auHepeHIUATBFHOTO YPaBHEHHUS. 3a1aua o
BBIJICJICHUY KOHKPETHOT'O peleHus TuddepeHuanbHoro
ypaBHeHHMS (3a1a4ya KoIm, MHOrOTOUCYHbIE U KpacBbIe
3a7a4n). YpaBHEHUS C pa3AeNAIOINMICS TIEPEMEHHBIMH.
OnHoponHble ypaBHeHHS. JINHEIHbIE ypaBHEHHMS, YpaBHEHUS
Beprynnu, ypaBHeHHs B MOTHBIX quddepenHnnanax.
VYpaBHenus n-ro nopsiaka. Kitaccel ypaBHeHUH,
JOIYCKAOLINX MTOHIKEHNE Mopsiika. JInHeiHbIe ypaBHEHUS
n-ro nopsiaka. Cucremsl qu¢hepeHnnanbHbIX ypaBHEHUH.
Ilepexon OT ypaBHEHHs N-To NOPsAKA K CHCTEME N ypaBHEHUN
niepBoro nopsiika. CHCTeMBbI JIMHEWHBIX AU PepeHIaIbHBIX
ypaBHEHUH. DIIEMEHTHl TEOPUH YCTOWIUBOCTH.
JuddepeHnnanbHble ypaBHEHUS B YaCTHBIX TPOM3BOAHBIX
IIEPBOTO NMOPsIKA. DIEMEHTH! Pa3HOCTHBIX YpaBHECHUH

22

IK-12

10. | 11

Yucnoseie psiapl. CX0AUMOCTb ¥ cyMMa psja. AGCONIIOTHAS 1
yCIIOBHAs CXOIUMOCTh. HeoOX0oanMBbIit MpHU3HAK CXOTUMOCTH.
CaoiicTBa abCONIOTHO cXoAsAmKXCs psoB. [Ipu3Haku
a0COIOTHOH CXOAMMOCTH. 3HaKOUEPEIYIOIIHECs PSIbI,
npusHak Jleliornna. dyHkunonadpHbIe psinbl. O0IacTh
cxogumoctu. CreneHnble psanbl. Teopema Aberns. Psin
Teinopa. Psan Jlopana. IlpuMeHeHue cTeneHHbIX psJIoB.

12

MK-12

11. | 12

@OyHKIMOHABHBIE TPOCTpaHCTBa. beckoHeYHOMEpHBIE
THIbOEPTOBBI MPOCTPaHCTBA. OPTOroHANBHBIE CHCTEMBI B
THIbOEPTOBBIX IPOCTPAHCTBAX M psiabl Pypbe 1Mo HHUM.

IK-12

Wroro 3a cemectp 2

72

Bcero

90
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9. CAMOCTOATEJIBHASA PABOTA

TpynoemkocTb, 4 KonTposns
Bunsr camocTosTenbHOM paboThI Ilo pa3nenam AUCUUILUIMHBL Bceero | OK, IIK BBIIIOJTHCHUS
10 BUJ, paboTh
2 [3]4|5 6|7 (8|9 f101f12| "I

1. CamocTosiTeJbHOE H3yYEeHHE 38 [K-12
TeM:
IlepBslil 1 BTOpOI 3aMeuaTeIbHBIE Sl=—|=|=I=|=|=1=1=|=|- 3 [K-12
IpeJieNibl U UX CBOMCTBA
BeckoHeuHO Masble U GECKOHEYHO 41— 1=1=1=1=1=1-1-|-|- 4 [K-12
0O0JIbIINE BEINYMHBI
I'eomeTprueckuii 1 MexaHUYECKHH -4 |=|-|-|-|-1-1-1-1- 4 [K-12
CMBICTI TPOM3BOTHOM Tectopuii
I'eomeTprueckue MpUIOKEHUSA -3 = |=|=|=|=|=|=1=1= 3 [K-12

N onpoc Ha [13,
MPOU3BOJTHOM npoBepKa
Brinykibie 1 BOTHYThIC ()YHKIIUA — == 3 = |=|=|=|=|=1= 3 TIK-12 KOHCIICKTA
ACHMIITOTHI = =3 === === = 3 [K-12
IIpunoxeHus onpeneneHHOro HHTErpana === =1=14 |- 1- |- |- 4 [K-12
IpunoskeHus KpaTHBIX HHTETPAJIOB === l=|=|=-15]- |- |- 5 [K-12
OneHka 0CTaTOYHOTO YieHa psaaa e === === 14 4 T1IK-12
Telnopa
[Ipunoxenus Teopuu psaoB = === ]=]=|=1=1|5 5 [K-12
K IpUONMKEHHBIM BBIYHCICHUAM
2. ToAroTOBKA K NPAKTUYECKHM 6 |6|6|6|6|6|6|6|6|6 54 TIK-12 TecToBBbII
3aHATHAM (U3y4YeHue Teop. onpoc Ha 13,
MaTepHuaJa) KOJUTOKBHYM
3. loaroToBKa K KOHTPOJIbHBIM 54 [K-12
padoram (peuieHue 3a1a4):
Onpeznenenue npenena 1 1 I1K-12
BBeaenue B MaTeMaTHUECKUN 7 7 [K-12
aHAIH3
JnddepennmpoBanme croxxHOH 6 6 [K-12 KoHrpostbHas
GhyHKIIMH
[pousBoanast pyHKIMA, 6 6 [K-12 padora
JubdepeHra U UX NPUIIOKESHUS
HccnenoBanue GpyHKINN 1 4 4 [K-12
MOCTPOEHHE rpaduka
KowmrnexcHsle yncna u geficTBys ¢ 1 1 TK-12
HUMH
[NopBenenue o 3HaK 6 6 [K-12
nrddepenipana
Heonpenenennbie HHTETPaAIBI 4 4 TIK-12 KoHTponbHas
OmnpejeneHHble 1 HECOOCTBEHHBIC 6 6 [K-12 pabora
MHTETpaIbl
KpaTHble nHTErpajnl 4 4 [1K-12
Juddepennnanbupie ypaBHEeHHs 5 5 [1K-12
Teopus psioB 4 4 [1K-12
4. BoinoiHeHHe HHAUBUAYATBHBIX 16 [K-12
3apanmii (U3)
OrTpICKaHKe HAanOOJIBIIEr0 U == == === |=|= 4 TIK-12
HAaMMEHBIIIEro 3Ha4YeHHs GYHKIHN
TlonBenenue o 3HaK — === 1=-A2(=|=|=|- |- 12 TIK-12 Samura H3
muddepenimana
Bcero no pazaeny AMCHUIIMHBI 21119]12]20|1 |28 |16 [15 (11 |19 162 IK-12
Hroro B 1-M cemecTpe (pazaenbl 2111912 |20 72 MK-12
1-5)
Hroro B 2-M cemecTpe (pasiesbl 6— 1 |28 |16 1511 (19 90 MK-12
12)
IToaroToBKa K SK3aMeHY 72 I1K-12
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10. IIlpumepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (pador)

HE IIPETyCMOTPEHO

11. PeifTuHroBasi cucTemMa JJis OlleHKH YCIEeBAeMOCTH CTY/I€HTOB
Taouauna 11.1 banabHble OIEHKH JIsl SJIEMEHTOB KOHTPOJIA.

Cemectp 1

Taoauua 11.1a

MaxkcuMaJibHbII MaxkcuMaJibHbII MaxkcuMaJibHbII
DJieMeHThI Y4eOHOoM 6ana Ha 1-yio KT 0aJ171 32 mepuoa 0aJ1 3a mepuojg Bcero 3a
Ceccust
JMCHUITHHBI ¢ HaYaJja me:xay 1KT u 2KT me:xkay 2 KT u Ha ceMecTp
cemecTpa KOHeIl ceMecTpa
KonTtpomnbHble paboThI Ha 20 20 20 60
NPAaKTHYECKUX 3aHATHUSIX
Teopernueckuii ornpoc 10 10
WnpuBunyanbHbIC 3a0aHAS 5 5
Komnoksuym 25 25
Hroro makcumyMm 3a nepuoj 30 20 50 100
Crada 3x3aMeHa (MaKCHUMyM) 100
Hapacraromum urorom 30 50 100 100
Hroro 100
Cemectp 2
Taoauua 11.10
MaxkcuMaJibHbII MaxkcuMaJibHbII MaxkcuMaJibHbII
DJleMeHThI YueOHOo# 6aJsu1 Ha 1-y10 KT 0aJu1 3a mepuoa 0aJ1 32 mepuon Bcero 3a
Ceccus
TUCIUILIMHBI ¢ HA4YAJIa mexay 1KT u 2KT me:xkay 2 KT u na ceMecTp
cemecTpa KOHeIl ceMecTpa
KonTponbHbIe paboThl Ha 30 30 20 80
MPAaKTHYECKNX 3aHATHIX
KosokBuym 20 20
Hroro makcumMyMm 3a nepuoj 30 30 40 100
Cnava sx3ameHa (MakCUMyM) 100
Hapacraommum urorom 30 60 100 100
Hroro 100

IIpumeuyanue. [1o okOHYaHUU ceMecTpa PEUTUHT OOHYISETCS, U UTOTOBBIN PEHTHHT BBICTABIISAETCS 1O
9K3aMEHAIlMOHHOH OLIEHKE, KOTOPasi, B CBOIO OYEPE/b, BEICTABIISETCS 110 OTBETY HA HK3aMEHE.

Tab6aunna 11.2 [lepecuet 0amioB B OLIEHKH 3a KOHTPOJIbHbIE TOUKU U IK3AMEH

Bajibl Ha 1aTy KOHTPOJILHOI TOYKH Ouenka
> 85 % ot MakcuMaibHOM cyMMbl 6anioB Ha gaty KT OtnuHO
Ot 70% 1o 84% oT MakcUMalIbHO# cyMMBbI OayioB Ha gaty KT Xoporio
Ot 55% 10 69% oT MakcuMaTbHOM CyMMBI OaiioB Ha gaty KT Y 10BIIETBOPUTETHHO
< 55 % oT MakcuMabHOM cymMMBI O6amioB Ha naty KT HeynosneTBopuTensHO

12
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Tabauna 11.3 — [lepecuer cymmbl 0a/I0B B TPATUIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

Hrorosasi cymma 6a,1710B, yYMTBIBaeT yCHEIIHO

Ouenka (I'OC) N Ouenka (ECTS)
CIAHHBIH IK3aMeH
5 (otnm4HO) (324TEHO) 90 - 100 A (oTIM4HO)
85-89 B (ouenp xopoo)
4 (xopomo) 75_ 84 C (xoporo)
(3auTeHO) 70-74
3 (YOOBIETBOPHUTEIHHO) 65— 69 D (ynosnersoputensHo)
(3auTeHo) 60 - 64 E (nmocpencTBeHHO)

2 (HeyAOBIETBOPUTEIHHO),
(He 3auTeHO)

Hwuzke 60 6a110B

F (HeyoBIETBOPUTENBHO)

CornacoBaHa Ha noptane N2 7393
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12. Yuebno-meroanyueckoe H nHpopMannoHHOe o0ecneyeHne AHCHMILIHHDI:

12.1 OcHoBHas UTEpaTYypA.

Cemecrp 1

1. Marasunnnkos JLU. Ilpaktikym no auddepeHuuansHoMy ucuncienuio: Yue6Hoe nocobue / JILU.
Marasunnunkos, A.JI. Marasununkos; — Tomck : TOMCKHI rOCyAapCTBEHHBIH YHUBEPCHTET CUCTEM
yHpaBJieHUs ¥ panuodsieKTpoHuky, 2007, —212 c. Ox3emmuispsl Beero: 99

2. Enbuos A.A. Mnrerpansnoe ucuncienue. JuddepeHuranbHeie ypaBHeHus : yueGHoe nocobue / A.A. EnbLos,
T.A. Enbuosa ; GenepanbHoe areHTCTBO 110 06pasoBanmio, TOMCKHI rOCYAapCTBEHHBIH YHUBEPCHTET CHCTEM
YTpPaBJICHHs ¥ pafrodJIeKTPOHUKH. - Tomek : TYCVYP, 2007. - 263[1] c. Dx3emmuispsi Beero:100.

3. A.O® Bepmant A.® Kpatkuii kypc MaTemaTiueckoro ananusa / U.I' Apamanosuu ,
C-Ilerep6ypr H3n-eo: Jlans, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll_id=2660

Cemectp 2

4. Enbuos A.A. UnrerpanbHoe ucuucienue. IuddepeHunansuple ypaBHeHus : yue6Hoe nocobue / A.A. Enbiios,
T.A. Enbuosa ; ®enepanbHoe areHTCTBO 110 06pa3oBauio, TOMCKHIN rocyAapCcTBEHHbIH YHUBEPCHTET CHCTEM
yNpaBJIeHUs: U pauo3/ieKTpoHHUKH. - Tomck : TYCVYP, 2007. - 263[1] c. Dx3emmsiper Bcero:100.

D A.© bepmant A.® Kpatkuii kypc MaTematiueckoro anamusa / U.I' Apamanosuy ,
C-IlerepGypr U3zn-o: Jlans, 2010. 736¢Tp.

http://e.Janbook.com/books/element.php?pll_id=2660

12.2 JlononHuTeNbHAS TATEPATYPA.

Cemectp 1-2

1. ®uxrenronsy I.M OcHoBbl MaTeMaTHyeckoro ananusa. T. 1, "Jlaus” Usnatensctro, 2008, 9-¢
u3g.,crep,448c. http://e.lanbook.com/books/element.php?pll_id=410

2. Marasunnukos JLU. Beiciias matematyka. Beenenne B Matematuueckuii ananus. Juddepenumansroe
ucuncnenue: yuebHoe nocobue / JLH. Marasunnnkos, A.JI. MarasuxHnkoB; MuHHCTEPCTBO 06pasoBaHms
Poccuiickoii @enepaunn (M.), ToMckHii rocy1apcTBeHHBIN YHHBEPCHUTET CHCTEM YIPABJICHHS U
paaunosnextponukH (Tomck). - Tomck : TMIIJIO, 2003. - 192¢. Dk3emmuspsl Beero:159

3. Enbuos A.A. ITpakTHKYM 10 MHTErpabHOMY HCUHCICHHIO U AU(epeHHanbHbIM ypaBHEHHAM | yueGHoe
noco6ue s By308 / A.A. Enbuios, T.A. Enbosa. - Tomck : TYCVP, 2005. - 204¢. Dx3emMmnsapsl Beero:285

4. Hetpymko YU.M.Kypc Beiciueii matematnky. Benenve B Matematnyeckuii ananus. Juddepenumanshoe
ucuncnenue. Jlekuuu v npaktukyMm. "Jlans "Usparensctso, 2009, 288¢c
http://e.lanbook.com/books/element.php?pl1_id=302

Hpaxkmuueckue 3auamun npoeodAMCca no yueOHbIM NOCOBUAM:

Cemectp 1

1. Marasunnunkos JLU. Ilpaktukym no auddepeHumansHoMy Heurcienuo: Yue6Hoe nocobue / JILU.
Marasnunukos, A.JI. MarasunnukoB; — ToMmck : TOMCKHIf rOCYAapCTBEHHBIH YHUBEPCUTET CHCTEM
YNPaB/IeHUA U paauodeKTpoHuKky, 2007, —212 c. Dk3emruiapsl Beero: 99

2. Enbuos A.A. UnterpaneHoe ucuncnense. [uddepeHumnansusie ypaBHenus : yueGHoe nocobue / A.A.
Ensuos, T.A. Enbuosa ; @enepanbHoe areHTcTBO M0 06pasoBanuio, ToMckuit rocyaapeTBeHH bl
YHHUBEPCHUTET CHCTEM YIPABJICHHS U paJrodneKkTpoHHKH. - Tomck : TYCVP, 2007. - 263[1] c.
Ox3emmspel Beero:100.

3 A.© bepmant A.® Kpatkuii Kypc MaTemaTiueckoro aHanusa / U.I' Apamanosuy ,

C-Iletep6ypr Usn-so: Jlans, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll_id=2660

Cemecrp 2

4. Enbuos A.A. UnterpansHoe ucuncnenue. JiuddeperunansHele ypasHenus : yueGHoe nocobue / A.A.
Enbuos, T.A. Ensuosa ; ®enepansHoe areHTCTBO 110 06pasoBanmio, TOMCKHMIA rocy1apcTBEHHBIH
YHMBEPCHUTET CHCTEM YIPABJICHHS U PafiodIeKTpoHHKH. - Tomck : TYCVP, 2007. - 263[1] c.
Ox3emruispsl Beero:100. ’

5. A.® bepmant A.® Kparkuit kypc Matematuueckoro ananusa / U.I' Apamanosud ,

C-Ilerep6ypr Uzn-Bo: Jlaunb, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll_id=2660
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3adanua na KonmponvHsle padomsl U UHOUGUOVANbHbIE 3A0AHUA RPUECOCHBL 8 KANCOOM U3
CeOYIouLUX YHeOHbIX HOCOOUIL:
Cemectp 1
1. Marasunnuxos JL.U. Tlpakrikym no audpepeHumansHoMy Hcumcaenuio: Yue6Hoe nocobue / JI.U.
Marasunnukos, A.JI. Marasunnukos; — ToMck : TOMCKHii FOCY1apCTBEHHBIN YHUBEPCUTET CHCTEM
yNpaBjieHUs ¥ paarodeKTpoHuky, 2007. —212 c. Dx3emmuispsl Bcero: 99

2. Enbuos A.A. Unrerpanssoe ncuncienue. uddepeHipansrbie ypaBHeHus : yueGHoe nocobue / A.A.

Ensuos, T.A. Enblioa ; @enepanbHoe areHTCTBO 1o 06pa3oBanuio, ToMcKHit rocyapcTBeHHbII
YHUBEPCHUTET CUCTEM YNpPaBJIEHHUs U Pauo31eKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c.
Ox3emmusipsl Beero:100.

3. A.® bepmant A.® Kpatkuii kypc MaTematiueckoro aHanusa / U.I' ApamaHoBuY ,

C-Iletep6ypr Uzn-Bo: Jlans, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll_id=2660

Cemech 2

Enbuos A.A. UuarerpansHoe ncuncnenue. uddepeHuunanbable ypaBHeHHs : yue6HOe nocobue / A.A.

Enbuos, T.A. Enbiopa ; @enepanbHoe areHTCTBO 10 06pa3oBanuio, TOMCKHit rocy1apcTBeHHbIi
YHHUBEPCHTET CHCTEM YINpAaBJIEHHUs U pafinodnekTpoHukH. - Tomck : TYCVYP, 2007. - 263[1] c.
Ox3emmsapsl Beero:100.

3. A.® Bepmant A.® Kpartkuif Kypc MaTeMaTH4ecKoro aHanusa / U.I' ApaMaHOBHY ,

C-Ilerep6ypr U3n-o: Jlans, 2010. 736¢Tp.

http://e.lanbook. com/books/element php?pll_id=2660

16

vz
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1A

Mpunoxexue Kk paboueit nporpamme

depepanbHoe rocyaapcTeeHHoe b6oaKeTHoe 0bpa3oBaTeibHOE yupexaeHue BbicLwero
npodeccmoHanbHoro obpasosaHua

«TOMCKWW TOCYAAPCTBEHHbIN YHUBEPCUTET CUCTEM YIMPAB/IEHWUA N PALVUOINEKTPOHUKN»
(TYCYP)

YTBEPXIAIO
Hpo%«v)p no y4e6Hoii padore

?VQ% M. E. TposH

4

Qo) 2016r.

®OHA, OLEEHOYHbIX CPEACTB MO YYEBHOW AUCLUN/IMHE

MaremaTtuueckuii aHanms

YpoBeHb OCHOBHOM 06pa3oBaTeNbHOM Nporpammbl  akagemuuyeckuii 6akanaspmar
HanpasneHnue nogrotoBku 09.03.04 MPOrPAMMHAA MHKEHEPUA

®dopma obyyeHua ouHanA

®akynbrer Cuctem ynpasnenus (PCY)

Kadeppa AsTomaTusnpoBaHHOM 06paboTku nHdopmaumu (AOU)

Kypc 1 Cemectp 1,2

YuebHbiit nnaH Habopa 2013, 2014 n 2015 roaa.

3ayer He npeaycmoTpeH Ound. 3aueT He npeaycMoTpeH

JK3ameH 1, 2 cemecTp

Tomck 2016
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1 Bgeenenue

@®onn oueHouyHbIX cpenactB (GOC) sBaseTcs NpUioKeHHEeM K paboyeil mporpamme
TUCHUIUIMHBL  (TIPaKTUKM) W TPENCTaBisieT CcoOOM  COBOKYNMHOCTh  KOHTPOJIBHO-
M3MEPUTENIbHBIX MAaTEPHUAaIOB (TUIIOBBIC 3a/1a4H (3a/1aHus1), KOHTPOJIbHBIE PAOOTHI, TECTHI U
Ip.) W METOAOB HX HCIOJIb30BAHMS, IPEIHAZHAYEHHBIX JJIi M3MEPEHUs YpPOBHSA
JOCTHXKEHUS CTYACHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB OOYUEHHS.

®OC no aucuMIUiMHE (MPAKTUKE) HCMHOJB3YeTCs MPU MPOBEIAECHUU TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH U MMPOMEXKYTOUHON aTTECTAI[UU CTYICHTOB.

[lepedyeHb 3aKperuIeHHBIX 332 AUCHMIUIMHON (ITPAKTUKOW) KOMIETEHIIMI MPUBEICH B
Tabnuie 1.

Tadauua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIVIMHON KOMIIETEHIMH

DopMyJIHpPOBKA Jtanbl GopMHUPOBAHUS
Kon
KOMIIeTeHIIUH KOMIIeTEeHIINH
MK-12 CnocoGHOCTh K | JoJKeH 3HATH OCHOBBI
dbopmanuzaliu B CBOEH | MAaTEMaTUYECKOTO aHAIN3A,
npeaMeTHod — obnactu ¢ | auddepeHnnanbHOro 17§
y4eToM OTpaHUYECHHM | HHTErPATBLHOTO UCYHCIICHHUS,
UCITOJIb3yEMbIX METOJ/IOB | BKJIIOYAs OOBIKHOBEHHbIE
WCCIIEIOBAHMS. nuddepeHnranbaple  ypaBHEHUS,

panbl U uHTerpan dypbe, a Takxke
TEOpUI0 (PYHKIUA KOMIUJICKCHOTO
MIEPEMEHHOT0,  HMCHOJIb3YIOLIUXCS
MpU U3YUYEHUN OOIIETEOPETUUECKUX
U CHEUUAJbHBIX JUCUHUIUIMH U TOpPH
dbopmanuzanuu mpodeccCuoHATbHBIX
3a/1a4 B UHKEHEPHOU MPAKTHUKE.

JoskeH yMeThb IIPOBOJINTh
dbopmanu3auoo UCXOJHOW 3ajauu
Ul TIOCTPOECHUST MaTEeMAaTHYECKOU
MOJIETN u MIPUMEHSITh
MaTeMaTU4YECKUe METO/IbI u
BBIYUCIUTEIBHBIC AJITOPUTMBI ISl
pelieHrs NpPaKkTUYECKUX 3alad M
MOJIb30BATHCS TIPU HEOOXOIUMOCTH
MAaTEMATUYECKOU JIMTEPATYPOM.

Jomxen BJIaJIeTh METOJaMU
peleHus 3aaa4
nudepeHnnanLHOTro U

17
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UHTETPAITBHOTO WCYHCIICHUH,
nuddepeHnanbHBIX  YpaBHEHUH,
TEOpUU (PYHKIHMHA KOMIUIEKCHOTO
MEPEeMEHHOTO, HEOOXOAWMBIX B
JTaNbHEUIeM TpHu  (QopMaTU3auu
npoecCHOHANBHBIX  3adad IS

MOCTPOCHUS MATEMATUUYECKUX
MOJIEJIEH.

2 Peaauszanus KoMneTeHI Ml

1 Komnerennusa INK-12

IMK-12: cnocoOHOCTh K (opMaiu3alvi B CBOEH MPEIMETHOM 00JACTH C y4yeToM

Ol“paHI/I‘IeHI/If/'I HCITOJIB3YCMbBIX MCTOAOB UCCIICAOBAHNA.

I[JBI (l)OpMI/IpOBaHH}I KOMIICTCHIIMIH H€O6XOI[I/IMO OCYHICCTBUTL PAJ 3TAIIOB. DTanbl

(I)OpMI/IPOBaHI/IH KOMIICTCHIOHNHN, IIPUMCHACMBIC JII 9TOI'0 BHJbI 3aHATUN U HCIIOJIB3YEMbIC

CpeIcTBa OIICHUBAHUS MTPEICTABIICHBI B TAOIHUIIE 2.

Taﬁ.lmua 2— Jransl (l)OpMI/IpOBaHI/Iﬂ KOMIIETCHIIMA U UCIIOJb3YEMBIC CPEICTBA

OLICHUBaHUMA
1. Cocras 3HaTh Ymern Baagers

3HaeT OCHOBBI

MaTeMaTHYeCKOTro

aHasm3a,

G depeHanTbHOro U METOAAMU PELICHUs

Aupdepertt MIPOBOJTUTH AGMH P

WHTETPAIHHOTO 3amad
(bopmanuzanuo

VCUHCIIEHUS, BKIIIOYast o T epeHIaIbHOro 1
WCXO/IHOM 3aauu JIJIst

OOBIKHOBEHHEBIE MHTETPATHHOTO
MIOCTPOCHHUS .

muddepeHnranbHbIe . UCYMCIICHUN,

ABHEHMS, PAJIbI U MATEMATIHCECKON T depeHIaTbHBIX

P b MOJIENIN ¥ IPUMEHATh pem

unTerpai dypoe, a yYpaBHEHMM, TEOPUU

TAKKE TEODIIO MaTeMaTHYECKHe F—

Conepxanue °op METO/IbI U i
byHKIHi KOMILJIEKCHOTO
ITAIOB BBIUUCIIUTEIEHBIC

KOMILIEKCHOTO MIEPEMEHHOTO,
AIITOPUTMBI IS

MEPEMEHHOTO, HEOOXOINMEBIX B
peteHus

UCTIOJIB3YIOLIUXCS TIPU
N3y4EeHUN
O0IIEeTEOPETUYECKUX U
CIICIINAJIBHBIX
JUCHHUTUTAH U TIPH
hopmanmzanuu
npodeccuoHaNbHBIX
3a/1a4 B MHKEHEPHOU
MPAKTUKE

MPaKTUYECKUX 3a/1a4 U
MOJIb30BATHCS IPU
HEOOXOAUMOCTHU
MaTeMaTH4IeCKOM
JUTEPATYPOU

JaJIbHENIIEM TTPU
dbopmanuzanuu
npodeccnoHaIbHBIX
3a/1a4 IS IOCTPOCHUS
MaTEeMaTHYSCKHUX
MoJieJIer

1R
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Bujambl 3anaTuit

o Jlekumu;
e IIpakTuueckue
3aHATUS;

e CamocrosTenbHas
paloTa CTyIeHTOB;
e KoHcynbpranuu

e [IpakTuyeckue

3aHATHS,;

e Brmonnenue

JIOMAIITHETO
3aJJaHuA;

e (CamocrosarenpHas

paboTa CTyIeHTOB;

e Koncynpranuu

e [IpakTuueckue
3aHSTHS,

e BrinosHenue
WHNBUIYaIbHOTO
3aJlaHus;

e (CamocrosTenbHas
paboTa CTyIeHTOB;

e KoHcynbranuun

Hcnoab3yembie
cpeacTBa
OlleHMBAHUA

e Tecr;

e KouTposbHas
pabora;

e OrtBer Ha
KOJIJIOKBUYME;

e DK3aMeH

e KoHTposbHas

pabora;

o  Odopmienue

JIOMAIITHETO
3aJJaHuA;

e KoHcrekt

Mmarepuaia,
BBIHECEHHOTO Ha
CaMOCTOSATENIbHYIO
paborty;

e DK3aMmeH

e KoHTtponbHas
pabora;

e  Odopmienue u
3amuTa
MHUBUAYaJIbHOTO
3aJlaHus;

e DK3aMeH

OO1Me XapakTepUCTUKH MOKa3aTele U KPUTEPUEB OLICHHBAHUS KOMIIETEHIMU HA

BCCX OTallax ITPUBCICHEI B Ta6J'II/II_[e 3.

Taonuna 3 — O01mKe XapakTepUCTHKH NOKa3aTeJeid 1 KPpUTEepHeB OLEeHMBAHUS
KOMIIEeTeHIMH 110 3TanaM

Ioka3zarenn u
3HaThL YmMmeTh Baagern
KpUTEepUumn
Koutponupyer
Ob6nagaer nuana3oHOM POIHPY
Obnagaer CUCTEMHBIMU HpaKTHYCCKNIX BBITIOJTHSAEMYIO
U TIyOOKMMH 3HAHUSIMHU . abot MPOBOJIUT
OT1iaun4Ho 5 pre)lenax svaaenofi | YMEHHI, TpeGyeMBIX I(:IICHKy, poBOA
(BBICOKHI] JUCLIUILINHBI & c| ™ PasBHTHA BBIHOJ'I}I]-ICHHOI‘/’I
TBOPYECKUX PEIICHUHN
YPOBEHb) MOHUMAHWEM  TPAHMI a6cIT) P > | paborsl,
parupoBaHUs
MIPUMEHUMOCTHU npobeM Moaudumpyer
3Tansl paboThI
Obnanaer sHaHMIMY OO0agaeT aUara3oHOM
OCHOBHBIX IIOHATHH Ha Omnepupyer
X . MIPAKTUIECKHUX
opoio YPOBHE OIIPENEICHUN U . OCHOBHBIMH
G o . yMEHHH, TpedyeMbIx
430BbIHN B3aMMOCBSI3EU MCKIY METOAAaMH  PCIICHHS
HUMU B TIpeienax JUUT PEILICHITT THITOBBIX 3a1aq u
YPOBEHD) 9 3aJad ¢ DJIEMEHTaMHU .
M3y4aeMoi HCCIeI0BaHUI
S — WCCIIeTOBAHUS
YJ:[OB.]IeTBOpHT O0agaeT 3HAHUSIMUA OO0OagaeT OCHOBHBIMU PaGoTaeT o0
PR— OCHOBHBIX TTOHATUN HA YMEHHUSIMH, DAMOM p
. YpOBHE Ha3BaHUU U TpeOyeMBIMU TUTS H£6JH0116HI/H/I
(moporoBbIi 0003HAYCHHUIA, BBINONHEHUA MPOCTBIX | - o
YPOBEHb) aITOPUTMOB PEIICHUS THIOBBIX 33124 p
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THUITIOBBIX 3aJ1a4

q)OpMYJII/IpOBKa rokKasarenen u KPpUTCPUCB OLUCHHUBAHUA ,HaHHOﬁ KOMIICTCHIIUH

npuBesieHa B Tabnuie 4.

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

IToxa3zarenn
3HaTh YmMmeTh Baaagers
U KpUTEepUHU
packpbIBaeT
C HOCTH
yu cBOOOIHO
MATEMATHUYCCKUX CBO60,Z[HO onepI/IpyeT

MOHSTUI, TPOBOJUT

IMPUMCHACT MCTOIbL
PCUICHUA 3a/1a4 B

MeTOoAaMU

UX XapaKTePUCTHKY; n3y4aeMoi
HE3HAKOMBIX .
aHAJIM3UPYET CBSI3U JTUCIUIIAHBL,
CUTYaIUsIX,
MEXTY pa3InIHBIMU OpraHu3yeT
eer
MaTeMaTH4eCKUMU yM KOJIJIEKTUBHOE
TTOHSTHSIMH; MaTeMaTHHCCKH BBITMIOJTHEHHUE PAOOTHI
b
OTan4Ho oKazarb . ’
. 000CHOBBIBAET 3arparuBaroiei
(BbICOKMIT apryMeHTHPOBAaHO
BBIOOD U3y4aeMyro
ypOBeHb) JI0Ka3aTh MOJI0KECHUS .
MaTeMaTH4eCKOro . TUCIUILTAHY;
n3ydaeMoit
METO/1a, TUTaH, STaIlbl cBOOOIHO BIAJCET
) JTUCITUTUTAHBI 1
pelleHus 3a/1auu; pa3HbIMH crioco0aMu
(dhopman3oBarh
dhopmanuzyer MIPEACTABICHUS 1
peanbHyo 3a1auy
MTOCTaBJIEHHYIO dbopmanuzanumn
JUIS TIOCTPOCHUS €€ .
3amauy Jis . MaTeMaTUIeCKON
MaTeMaTH4eCcKoi
MTOCTPOCHUS uHbOopMaIIH.
. MO/IEJIH.
MaTeMaTH4ecKoi
MOJIEJH.
JaeT ompeeNeHus
. KPUTHYICCKU
OCHOBHBIX MTOHSITHH
CHOCOOEH pa3IinTh OCMBICJIMBAET
Y TIPUBOJIAT
CTaH/IapTHBIE U MONy4YeHHbIC 3HAHUS,
MIPUMEPHI UX 5 5
HOBBIC CUTYAIUH ITPU I H TaTh B
MIPUMCHCHHS, yan p CHOCOLCH paboTa
dbopManuzanum u KOJIJIEKTUBE, 3a1a41
TTOTHMMACT CBASH SIICHUH 3a]1a4; KOTOpPOTO
Xopoio MEXY pa3InYHBIMUA p ’ p
. yMeeT KOPPEKTHO 3aTparvBaroT
(6330Bbll/l TOHATHAMM,
ADFVMEHTHDYET BBIPXKaTh U H3ydaeMyro
YPOBEHbD) prym Py apryMEeHTHPOBAaHO JUCHUIUTUHY;
BBIOOD MeTOna
000CHOBEIBATE BIIAJEET CIIOCO0aMH
dhopmanuzanuu u
TTOJIOKEHUS MIPE/ICTABICHHUS U
pEelIeHUs 3a/1auu; .
H3y4aeMoil (dhopmanuzanumn
COCTaBJISIET TUIaH .
JUCITUTIAHBI. MaTeMaTU4eCcKoi
dhopmanuzanuu u
nHpopMaIuu.
pelIeHus 3aauu.
Ynosiersopu BOCITPOU3BOIUT yMeeT MPUMEHSITh MOJICPKUBAET
TeJbHO OCHOBHBIE (DaKTHI, AITOPUTMBI pasroBOp Ha TEMBI

2N
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(moporosBblit ujieu; dopmanuzanuy u U3ydaeMoii
ypOBEHb) pacro3HaeT pELIeHUs] TUIIOBBIX AMCUMIUIHHES,

OCHOBHEIC 3a71a9 Ha IIPAKTHUKE; BJIaJICET OCHOBHOU
MaTeMaTH4eCKHe yMmeeT paboTarh co TEPMHHOJIOTHEHN U
OOBEKTHI; CIIPaBOYHOMN OCHOBHBIMU
3HAET aJTOPUTMBI JIUTEPaTypOH; METOJaMu
bopmanuzanuu u ymeeT ohopMIIATh dbopmanuzanuu
pELIeHUs] TUIIOBBIX pe3yabTaThl CBOEH O00OBEKTOB U3yyaeMon
3a71ay. paboTHL. JOUCLUIIIMHBL

3 TumnoBble KOHTPOJbHbIE 3aaHUS

I[J'IH pcain3anunu BBIIICTICPCUMN CIICHHBIX 3aga4d O6y‘-IeHI/I$I HCIIOJIB3YIOTCA
CICAYIOmuUC MaTCpualibl:
— THIIOBBIC KOHTPOJIBHBIC 3dalaHUA WJIM WHBIC MAaTCpHAJIbI, HCO6XOIII/IMI>I€ A OICHKHU

3HaHUW, YMEHUN, HaBBIKOB U (WJIM) OMbITA AESITEIBHOCTH, XapaKTEPU3YIOIIUX ITaIlbl
dbopMupoBaHUsl KOMIIETCHIIUN B MPOLIECCE OCBOCHUS 00pa3oBaTeIbHOM MPOrPAMMBI,

B COCTaBC:
TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM H IIPAKTUYCCKHUM HABBIKAM

Cemectp 1
gemo—eaguaum

1. C(I)OpMyJ'II/IPOBaTL Ha A3bIKC HCPABCHCTB OIPCACIICHUC ITPEACIIA, CCIIN
lim f(x)=8
X—3
n+n°

2. Haiitn mpenen mocnenoBatensHocTd  lM

n—>003+ N+ n°
X2 49x+14
3. Beruncnuts npenen GpyHKIuu lim T
X—>-2 X°-X-6
3X
4. Vimeetcs u HeompeaeaeHHocTs  |IM (2X — 3) X=2 9 Ecnm Jla, TO yKa3aTh €€.
X—2
1

5. Beraucuts ipesien lIm (2 —x) X,
X—>+0

21
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1
X3 —1)-sin(x2 —1)
X3 —1)sin(x—3)
Ix+1-2

1
8. SIBmsiercst . X() = 2 TOUKOI pa3pbiBa QyHKIMH f1(x)= —1arctg >
X—= X—=

6. SIenstercst mm Gpynxims & (X) = GecKOHeHO GOIIbIION B Touke Xg =17

7. SlBnstercs mm Gynxus @ (X) = GecKOHeuHO Manoil B Touke Xg =37

? Eciu pga, To kKakoi

pa3pbIB TepnUT QYHKIUS B JAHHON TOUYKE?

2
9. OxapakTtepu3oBath Touky Xg =2 mis pynkuun fo (X) = X“—4 mpu X<2,

x° -9 npu X > 2.
10x

(x+1)°3

10. Haiiti acumnroTs! rpaduka GyHKIUU f (X) =

Haiiti npousBoanblie cneayomux GyHKIui (pe3ynbTaT He IpeoOpa3oBbIBATD):
1 1 1

11. f(X)=—+—=+—.

x x 3fx

12. f (x):arccosl.
X

X X
13. f (X)=tg=—cto-.
(x) 92 92

14. Haiitu npubmmxennoe 3nauenne pyaxkuun Y = f(X), rne f(X)=arcsinx, x=0,08.
tgx — X

15. Tlone3ysice npasunom Jlonmtans, Haita pegen  lim >
x—>0sin x — X

y _ 2 1.4

16. HaiiTi yuacTku MoHOTOHHOCTH 1 3kcTpemyMbl hyrkmun T (X) =1+ X° —= X7,

17. Nana pynxius f (x):\/}—arctg\/; . Haiimure f ”(X) .
18. Haittu du  dpymkiuu U :sin(x2 + y2).

19. Haiitu npoussoanyto GpyHkimun U = x2y + Zy2 +x22 & 10uke M (2,—4,7) B nanpasnenuwu,
WIyIEM OT 3TOi TOUKM K Ha4aay KOOPIUHAT.

4

20. HaiiT yJacTKM BEITYKJIOCTH ¥ BOTHYTOCTH U TOUKHM neperu6a ¢pymkmun f (X) =X + PEY

+2

Cemectp 2

emo-eapuanm

297
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3+2i

1. 3anucate B anreOpandeckoit popme Z = o
—I1

2. Peminth ypaBHEHHE X2 —-2x+8=0.

.
—I1

3. BBI4ucauTh € 3

Haiitu unrterpansi:

4..[ x dx
\/1—x2

5. I S
@+ xz)arctgx

G.Ixexdx

7
J.x 2)(x-3)

dx

N ew

9. BrlymMcanuTh MIIOMAAb IUIOCKOH (PUTYpPBI, OTPAHUYEHHOW KPHUBBIMU:

y:3(x+1)2; y=3x+21

10. Beruncnure HecOOCTBEHHBIN MHTETpa:

BEISICHUTE CXOOUMOCTH HUHTCTpaJIOB:

11. }Siﬂdx
02
o0
dx
12. :
{&wx?

13. 3anucarp B BUJie HOBTOPHOI'O U PACCTaBUTh MPEEIIbl HHTETPUPOBAHUS J-J. 2ydxdy , ecmu D —

D
0011acTh, OrpaHUYEHHAs! KPUBBIMU y=\/; , Y=0,Xx+y=2.

14. IlepeiiTu B IOJAPHYIO CUCTEMY KOOPAUHAT U PACCTaBUTh MPEIEIbl HHTETPUPOBAHUS

CornacoBaHa Ha noptane N2 7393
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H\/Rz—yz—zzdydz, eciim D ={(y, z)eRZ: y2+22£R2, z>y, ZS\/§y}.
D

15. Ykaxute ypaBHEHUSI, TIOPSIIOK KOTOPBIX MOYKET MIOHM3UTH 3aMeHa Y = Z(X)
a) (x+1)y"+y"=x+1

6) 2yyn — (y/)Z + y2
B) Xy"—y’ In(l} =0
X

r) Xy +2x3y”:1

"

16. Cpenu naHHBIX ypaBHEHHUH HalAWTE JTMHEHHOE ypaBHEHHE (OTBET 0OOCHYHMTE) U 3alUIIKUTE €ro odIee

peuieHue
a) Xyy' = y2 +x\/x2 +4y2

0) y'+ ycosX=sinx-cosX
B) y-In3y+ y'-AXx+1=0
2y — X

Y :2x+y

17. YcranoBuTe cOOTBeTCTBHE MEX Y AU PepeHIuanbHbpIM YpaBHEHHEM U BUJIOM €r0 YaCTHOTO
peleHus

a) y'+2y'+2y=3x+7 1) Yyy =ax

0) y'+2y =3x+7 2) Yyu —a+bx?
3) Yun =(a+bX)X2
4) Yy =a+bx
5) Yun =(a+bx)x

18. O61uee pemenue quddepeHanbHOro ypaBHeHuss y"” = 2X —7 uMeeT BUA:

1) yzix4—zx3+c
12 6
1.4 13 C.2
2 =—X —=X"+—X"+Cox+C
) Y=2, 5 2x+C3
1.4 73.C.2
3) y=—X —=X"+—x"+Cox+C
) Y= 5 2x+C3
4) y=x4—x3+C1x2+C2x+C3

19. YcTraHoBHTE COOTBETCTBHUE MCKAY BUJAMH CXOOAUMOCTHU U psAaaMU:

a) AGCOTIOTHO CXOJIUTCS

24
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e 0]
0) YCII0BHO cXOAUTCS 2) z (_ 1)“ _n

o0
B) Pacxoaurcs 3) Z

) 3L

6
5)°0<>

20. Onpenenure 00J1aCTh CXOAMMOCTH Psa Z
n=1 7

2X

21. Paznoxute Qpynkuuio f (X) =e~" Bpsn Teilnopa B okpectHOCTH TOUkH X =0.

22. Paznoxute ¢pyukiuio f (X) = B psg Telinopa B okpecTHOCTH Touku X =0.

TeMbl KOHTPOJbLHBIX Pa00T:

Cemectp 1
Kontponbnas pabora Nel Onpenenenue npenena.
KonrtponbHas pabora Ne2 BBeneHue B MaTeMaTHYECKH aHAIU3.
Kontponbnas padora Ne3. JluddepeniupoBanne cnoxxHoU QyHKINH.
Konrtponsnas padora Ne4. [TpousBosnnas marpuua, 1uddepeHuan 1 ux NpUiIoKeHHs.
Kontponbnas pabora Ne5. MccrnenoBanue GpyHKIIUN U ocTpoeHue rpaduka.
Cemectp 2
Kontponbnas padora Nel. KommiekcHble ynciia U ICUCTBUS C HUMHU.
Konrtponbnas padora Ne2. [Togsenenue noa 3Hak auddepeHnmana.
KonTponbhas padota Ne3. HeonpenenéHnuble HHTErpabl.
KonrtponbHas padora Ne4. OnpezneneHHble 1 HECOOCTBEHHBIE MHTETPAJIBL.
KonTponbhas padota NeS. KpaTHbie nHTETrpassl.
Konrtponsnas padora Ne6. [luddepennnanbrpie ypaBHEHHUS.
Kontponbnas padora No7. Teopust Psnos.

Jlemo-sapuanmul KoHmpoabHBLIX pabom

Cemectp 1
1. Onpenenenue npenena.

Memo-eapuanm 1

ChopmynupoBath Ha SI3bIKE HEPABSHCTB ONPEACICHHE IIPEe/Ieia, €ClIn
a) lim f(x)=44
X—8

25
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6) lim f(x)=o0
X—52

Memo-eapuanm 2

CdopmynupoBath Ha sI3bIKE HEPABEHCTB OTIPE/ICTICHHE TIPE/Iea, eClTi

a) lim f(x)=-15

X—3

6) lim f(x)=-85

X—0

2. BBenenne B MaTeMaTUYECKUI aHAIN3.

Hemo-eapuanm

Haiitu npenesnst

2 -
1.1lim 4x° —5x+3 2 lim arcsin 7x

om0 + 2% — 4 x>0 tg5X

J5—x —/x+9 >

3.lim ~—; 4.1im(22 - 3x)*7
x>2 X +6X+8 x=>7
5 =43 2
5.Jim 71—+ 3n 6.lim(1—5x) *
n—oo 4n” +n x—0

n—o0

1
7.|im(%/n +2 —3\/5n2) 8.1im (5 x)*

9. BblemuTh riiaBHylo 4acTh Buaa C - (X —1) 6eckoneuno manoit a(X) = (X3 —8)~ sin(x2 - 4) mpu X —> 2.
10. Haiitu 1 oxapakTepru30BaTh TOUYKH Pa3pbiBa (YHKIHIA:

\/7+x—3Jr 5

f.(X) =
» 100 x> —5X+6 145
X—2

Xx_B)xsz) PHx<0
X —

o) f,(x) = °3
—_— 7] I/IXZO.
x> —5Xx+6 P

3. AuddepenunpoBanue ca0kHON QYHKIIHH.

Hemo-eapuanm 1
HaiinuTe mpou3BomHbIe CEAYIOMNX (YHKINH

1. f (X)=(2—x?) cosx+2xsin x

(0=

1+x—x2

N

1-x+x2

. f(x):esin23x

w

f (x):arccosl_—x

J2
f (x):arctgl_—x
1+x

N

(62}

emo-eapuanm 2
HaiinuTe mpou3BoaHbIe CeAyIOMNX (YHKINH

2R
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X
. f(x)_(l—x)2(1+x)3

. F(x)=In(Inx)
: f(x):sin(cos2 x)cosx
- f (x)=/x—arctg/x

1
):arccos 2(x)

A WD

o

f(x

Hemo-eapuanm 3
HaiinuTe mpou3BoIHbIC CICAYIOMUX (YHKIUH

_(2-x%)(x3)
f (x)_—(l_x) .
. f(x)=sin(sinx)
. f(X)=In(In*x)

X
1Jm/1—x2

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

[N

w N

4. f(x)=arctg

[Sa}

4. IIpousBoaHas Matpuna, AuQepeHnan U ux NPUI0KEHHUS.

gemo-eagzuaum

2
_dy d7y
1. Haiitn ——, , €CIIH y(X) 3a/[aHa [apaMeTPHIECKH
dx " g2
X = cost
.qt
y =SIn 4 —
2
1
2. C momomsio auddepeHnuana HalTi NpUOIMKEHHOS 3HAUeHUE () YHKITHH y = f (X) , TIe f (X) = —,
VX2+5
x=197.

3. Haitru dU » d 2U dynxmm U = arctg (Xy-l— 22).
3 3 2

4. Hanummre ypaBHEHHUs KacaTeIbHOU IJIOCKOCTH U HopMaiy k moBepxHoctd X+ Y~ + 77 + X7 YZ — 6 =0 5 rouke

M(1, 2, -1)
5. Ilonw3ysce npasuiioM Jlonurans, HAUTH Ipeaes

lim x%.e~ X

X— too

5. UccnenoBanue GyHKIMU U TOCTPOEHHUE Ipaduka.

gemo—eaguanm

Uccnenosath GpyHKImio u noctpouts rpapux (X)) = ex;{%}
X® —4x+3

Cemectp 2
1. KommiekcHBIE YHCIa U IEHCTBUS C HUMM.
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emo-eapuanm 1

1. 3anmcarp B anredpandeckoit popme
5-i
Z= -,
3+3
2. Haiitu Bce 3Ha4€HUs KOPHS 5\/ -32

3. Pemuts ypaBHEHHE X2 +8x+32=0.
_9li

4. Beraucnuth € 6

Lemo-eapuanm 2
1. 3ammmcatp B anredpandeckoii popme

4 — 4j
Z= —
1+1

2. Haiitu Bce 3Ha4CHUS KOPHS 4\/ 1- |\/§ .

3. Pemuts ypaBHEHHE X2 —14x+53=0.
4. BLIUUCIUTD Ln(— 2+ 2i )

Hemo-¢apuanm 3
1. 3ammcatp B anredpandeckoii popme

1-i
= -
1+7i
2. Haiitu Bce 3Ha4eHUS KOPHS 5'\/ - 32i.
3. Pemuts ypaBHEHHE X2 +10x+26=0.

1-/3i

4. BeluuciuTs (—1 + I)

emo-eapuanm 4
1. 3anucate B anrebpandeckoit popme

1-1
7=—-.
1+1

2. Haiitu Bce 3HaU€HUS KOPHS 5\/ \/E + I\/E .

3. Pemuts ypaBHEHHE X2 +6Xx+45=0.
4. BolUuciInuTh Sin(—l— I) .

2. llonBenenue mox 3Hak nuddepenimana.

gemo—eaguanm
N I 3x-1

) I arccos > x
1-x?2

S.f 2Inx-3 dx

3x-1/1—ln2x

e4x
4.[ > dx
eX -1

-dx

28
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3. HeonpenenéHHbie HHTErPAIIBI.

gemo-eagzuanm

3x-1
RN
arccos > x
3. [arccosx dx
2X—-3
4,
2 s X2 3x+8
«19
1
6. [————dx
j1—s.in4x

4. Onpez[eneHHHe M HECOOCTBEHHBIE HUHTCI'paJibl.
Hemo-eapuanm 1
1. BBIYMCIUTD TIIOMIAAb TIOCKOH (DUTYpPbl, OTPaHUYEHHOH KPUBBIMU:
6y = x3 —-16x, 24y-= x3 —16x;
2. BelyucnuTh AMUHY OyTH KPUBOM:
y=6 cos>t
x =6 sin>t

mexny toukamu A(0;6) u B(6; 0).

3. BeunciuTh HeCO6CTBeHHHe HWHTCETpPAJIbl WX YCTAHOBUTDH UX PACXOAUMOCTDH

0

2 J- xd I x2dx
0x +6x+18 3 V625— x* '

4. BBIACHUTBH CXOAUMOCTH HeCO6CTBeHHI>IX I/IHTeraJ]OB

N T— Vx+3 5 f
1 (X+2)-Vx2+1 > V16— x2

Hemo-¢apuanm 2
1. BBIIUCIUTP MI0MAAb IIOCKOH (GUTYPHI, OTPaHNYEHHON KPUBBIMU:

{y=3(sint—_cost)1 y=0, x=_[2 (t:?f)’ =2 (t:ﬂj;

X =-/2sin2t

2. BeruucnuTh AUHY JyTH KPUBOMU:

r :4sin3(%), eciu @ €][0;3r].

dx;

3. BIUKMCIUTL HECOOCTBEHHBIE HUHTETpaJibl NI YCTAHOBUTH UX paCXOAUMOCTH

T oxd x2dx
a) J J. .
x? +8x+25 > Vx® -8
4. BI)IS{CHI/ITI) CXOOUMOCTh HCCO6CTB€HHLIX I/IHTeraJ'IOB
T (x+Ddx o J Jx d
VG +3Uxt 42 >3(81-x*)°

Hemo-eapuanm 3
1. BBIYuCIIUTD TIIOMIAAb NIOCKOH (DUTYpbl, OTpaHNYEHHOH KPUBBIMU:
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r =8sin 4.

2. BblunucnuTh JUIMHY OYTH KPUBOI:

S A(1.13j ( 67,
Y =—+— Mexay TouKaMHu —— u B|2,— |
3 4x 2' 24 24

3. BEIUHCIUTE HECOOCTBEHHEIE HUHTETPpaJIbl WJIM YCTAHOBUTH UX PACXOJUMOCTDH
0

J- dx '6)? xdx
Y (x+2)In3(x+2) Y4 —x?)

4. BBISICHUTD CXOOUMOCTH HECOOCTBEHHBIX HHTCTPAJIOB

T 5x%+3 tesinsx _p
o 23 x5 [E_——Lax.
'!.\/x6+8x +1 '([ 4o

5. KpaTHble unTErpasibl.

gemo-eagzuaum

1. Man I I f (X, y)dXdy. 3anucaTh B BU/I€ IOBTOPHOT'O M PacCTaBUTh MPEJIeIbl HHTEIPUPOBAHUS B AEKAPTOBBIX U MOJSIPHBIX
D
KOOpJIHHATaX AJIsl JaHHON 001acTH
¥

4 (&:4)

2. Beruncnuth J J. (X2 +3y)dxdy, ecnu D — o6m1acTs, orpanHueHHas KPUBBIME Y = X2 ,
4
D

X_
3. BBIUHCIUTD B NOJSIPHBIX KOOPAUHATAX J.J.—y
2.2
D VX 1Y

ecmn D={(x,y) e R?: x? +(y—4)2 >16, X2 +y2 <16}.

dxdy,

y

4. BeraucimTh 00beM TeNa, OTPaHHICHHOTO MTOBEPXHOCTIMHU  Z = 0, z=2x, x+ y=3, X= E .

6. uddepennmanpHbie ypaBHEHUS.

Hemo-eapuanm 1
|. Onpenenuts TUI U HAWTH OOLIMI MHTErpall TU(dEpEeHIHANTEHOTO YpaBHEHUs

xdy :(Sin‘lz +sin2Y 4 y)dx
X X

Il. Onpenenuts THII, HaliTH O0IIEe pelIeHNe U pernieHne 3anaun Komm

2(y% -y + xy)dy = dx, y(-2) =0.

I1l. Pemmute 3amauy Komm

!/ 2 ) !
1+(y)" =2yy", y@=y'@® =1
V. a) Haiitu obmee pemenne quddepeHnnaisHoro ypaBHEHUS
yIV _ 6le + 9yH — 3X _1
6) 3amucaTh YacTHOE pelIeHne ¢ HeoNpeAeICHHBIMA K03 (HDUITMeHTaMU [T ypaBHEHUS
y'+y' =2shx.

V. Haiitu o61ee pemeHue cucteMbl quddepeHIrnanbHbIX ypaBHEHNH (MATPUIHBIM CTIOCOO0OM)

2N
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%:_x+3y+sint+cost,

ﬂ:x+y—cost.
dt

Hemo-eapuanm 2
|. OnpeenuTh TN U HAWTH 0OIMiIA HTErpan AuddepeHInaTEHOT0 ypaBHCHUS

V.3

(x-2* +y)dx=xdy

I1. Onpenenuts THII, HaliTH OOIIEe pelIeHNe U peneHne 3anaun Komm
’ X,\,2

2(y"+xy)=(x-1e"y", y(0)=2.
I11. Hatitir obmiee perenne nudepeHnaIb-HoT0 YpaBHEHHS

x*y"' +x3y = 4.
V. a) Haiitu o6mee pemenne nuddepeHnnaisHoro ypaBHEHUS

Yy —y"'—9y'+9y = (12-16x) e*
0) 3amucarh YacTHOE pEeLICHHE ¢ HEONPEeTICHHBIMU KO QUIIMCHTaMU IS ypaBHEHHS

y" +100y = 20sin10x — 200e1%

V. Haiitu ob1ee pemerne cucTeMbl Tu(GepeHIaIbHbIX ypaBHEHAH (MATPUIHBIM CIIOCOOOM)

—X—x+y+t
Sy
y
—=X+Y.
at

7. Teopus Panos.

gemo—eaguaum

|. BBISICHUTB BOIIPOC O CXOAMMOCTH psia

s i of
a) b) —5< 0
1+ T T2 T Y 4 o0y

I1. Haiitu 061acTh CXOIUMOCTH pslia

00 6n 5 oo
\/2n

a) Z
a) f (Z) = 226_42 B OKPECTHOCTH TOUKH Z() = 0;

I11. Pa3noxuTs B psf Temopa

1
b) f(Z)=3 27 B OKPECTHOCTH TOUKH Z() =2.
0,2 -X
1l-e

V. Beruncaure npubimkeHHo ¢ TogHocThio o = 0,001 uHTerpan j ——dx
0

X

BblnoJiHeHHE JOMAIIHEro 3aJaHus

Cemectp 1
1. ®yskuuuy (BCIOMHUTB ILKOJTY)

CornacoBaHa Ha noptane N2 7393

31



o0k whN

7.
8.
9.

[Ipenen nmociien0BaTENbHOCTH

[Ipenen pyukiun

[IepBbIit 3aMedaTENbHBIN MPEAET U €TO CIECACTBUSA

Bropoii 3ameuarenbHblid IPEIE U €ro CIEACTBUS

beckoHe4uHO Masble 1 OECKOHEYHO OoJiblne (PYyHKIIMH, CPABHEHUE, BbIICIICHNE
IJIaBHOM 4acTHU

HenpepsiBHOCTD, KiTaccu(UKAIUS TOUCK pa3phiBa

JuddepennmpoBanue cioxKHON HYHKITTU

IIpousBoiHAas MaTpUIla, YACTHBIE POU3BOIHBIC

10.1TIpou3BOHbBIE BHICIINX MOPSIKOB

11.TIpou3BoHbBIE TAPAMETPUUYECKU M HESBHO 3aJaHHBIX (yHKIIMHA
12. Tuddepentmannt

13.I1paBusno Jlonuramns

14.OxcTpemMmyMbl

15.YcnoBHbIl 3KCTpEMYM

Cemectp 2

1.

© 0N OEWN

NNRPRP PR RPRERRERPR R
P O ©O©W oW ~NO U WNEREO

22.

9

KomruiekcHsle uncia

[TonBenenue nox 3Hak Auddepennrana + ajJeMeHTapHbIe TPeoOpa3oBaHus
OnemeHTapHbIe peoOpa3oBaHus + MO YacTIM

HHuTerpupoBaHue palioHaIbHbBIX Ipo0ei

HuTerpupoBanue uppauroHaabHOCTEN

HHTerpupoBaHne TPUTOHOMETPUUECKHUX BBIPAKECHUAN

OrnpeneneHHbIi HHTErpal

HecoOcTBeHHbIE HHTETpaJIbI IEPBOTO PO

HecoOcTBeHHbIE HHTETpaIbl BTOPOTO pojia

. JIBOMHBIE UHTETPAIBI

. TpoliHbIE UHTErPAJIBI

. 3aMeHa epeMEHHBIX B KPATHBIX MHTErpaax

. KpuBonunelinbie nHTErpansl

. [loTeHUMaNBbHOCTH MOJIA

. Auddepennnanbible ypaBHEHUS C pa3IesIIOIIMMUCS IEPEMEHHBIMU

. OmHopoaubie nuddepeHnnanbHble ypaBHSHUS

. JIunelinpie nudpepeHiraibHble ypaBHEHUS

. Juddepenunansurie ypaBuenust bepaymiu

. YpaBHeHus B OJHBIX AuddepeHimanax

. Juddepenunanbupie ypaBHeHUs, TOMYCKAIOIME TOHKEHUE MOPSIKa
. JIuneiinbie nuddepeHanbable ypaBHEHHS! BBICIINX TOPSAIKOB C MOCTOSHHBIMU
kod(urmentamu (ogHOpOAHBIEC + METO Jlarpanika)

Jluneitnbsie nudepeHnmranbable YPaBHEHHS BBICIIUX TOPSIKOB C MOCTOSTHHBIMU

KO3 dUIIIEHTaMH ¢ TTPABOM YaCThIO CIICIIMAIBHOTO BH/IA
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23. Cucrtembl TUHEHHBIX AU PepeHITnaIbHbIX YPaBHECHUN
24. CX0IUMOCTh YHUCJIOBBIX PSIIOB

25. O6nacTh CXOIUMOCTH (DYHKITMOHATBHBIX PSIJIOB

26. CrernieHHbIe pszbl + psaasl Teinopa

TeMbl MHAUBHAYAJbHBIX 3aJaHUM:

Cemectp 1
1. OtpickaHre HANOOIBIIETO ¥ HANMEHBIETO 3HAYCHHUS ()YHKIINN
2. UccnenoBarne GyHKINU U IOCTpOCHUE rpadrka

Cemectp 2

1. IlogBenenwe nox 3HaK quddepeHnnaa.

Jlemo-eapuanmol uHOUBUOYANLHBIX 3A0AHULL

Cemectp 1

1. OrbickaHne HaHOOJBIIEr0 U HANMEHBILETO 3HAUSHUST PYHKIINU

gemo—ealzuaum

1. Halit HanOouibliiee 1 HaUMEHbIIIEE 3HAYEHUS (PYHKIIMU
f(x)= ‘xz + 2% —8‘ Ha oTpeske [-3,3].

2. Haiitu HanOosblliee 1 HaUMEHblIee 3HaYeHUs! PYHKLIUU
f (x) =2x* +3x? —36x +19 Ha otpeske [-1,5].

3. Haiitu HamGonbluee M HaMMeHbIIee 3HaueHHs QyHKImH z(X,y)=Xx>+y>—-3Xxy B 3aMKHyTOM
pAMOYrojibHUKe 0<x<2, —-1<y<2.

4. Haiitn wHambonbllee M HauMeHbIIee 3HAueHHs QyHKIHH Z(X,y)=X°—y? B 3aMKHYTOM KpyTe
x? +y2<1.
2. UccnenoBanne GyHKINU U IOCTPOCHUE rpaduka

gemo—eagzuanm

HccnenoBath GyHKIMK U HOCTPOUTH Tpaduku

1. f(x)=sin* x +cos* x

2. f(x)=—2X —
(1-x2)?

3. f(x)=exp[%}
X® —4x+3

Cemectp 2

1. [Togeenenue mop 3HaK quddepeHmana.

gemo—eaguanm

4x
R T PR S
V3x -3 2x g3X cos’ 3x 4/1+tg3x

4, J’sin4 7x dx

33
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; —8x 8x : 2-barcctgx
e I sin x dx 6. je_sx +e8x dx 7. I | 5|2n X COSX gx 8. I7 i dx
\/ZSiI‘IZX—3COSZX e —e 3sin“ x +8cos” x -1 X +1
4x 6 .

9 fsm x 10.{ e dx 11'} xX° dx 12.{ sin 2x dx

COSX J1-2e% Vx7 +9 —\/x_7 V3sin? x+4

2X 2

e* +5 x2 dx 6x+7In(2x-2) (5+2x)

13. -[—e—Zx dx 14 [———— i XlOO 15. | 301) dx 16 J—5+x2 dx
5

17. | X1 4x 18 [ _?;X dx 19. [cos? 2x sin? x dx 20, I X dx

L)’
: 5 2.2
21. js'n—xdx 22, judx 23. jwdx 24. [x~/3-5x dx
5—CosX (5 « )3 X
dx \/; dx

25.j(x +1)arcctg » 26. jﬂm 27. 3. X —~ dx 28 jmdx

arctgx+1dx 20, J \/& dx

1+ x2 cos X

xiZIn2x+3i 3+ X

29. |

TeMbl JIa0OOPATOPHBIX PAOOT: He NPedyCMOMmMpPeHbl.

TeMbI 111 CAMOCTOATEJIHLHOM PA00THI:

Cemectp 1
[IepBblil 1 BTOPOM 3aMedaTeabHbIE MPEIEIbl U UX CBOMCTBA

beckoneuHo Maibie 1 0ECKOHEUHO OO0JIbIINE BEJINYMHBI
I'eomeTpryecknii 1 MEXaHUYECKHUM CMBICI IIPOU3BOIHON

Beinykiisie 1 BOrHyTbIe QyHKITMH

1
2
3
4. T'eomerpuueckue NPUIOKEHHS POU3BOIHOMN
5
6. AcCUMNTOTHI

emecTp 2
IIpunoxeHus ONpeneneHHOro HHTerpana

OreHka ocTaTo4HOTO ujieHa psja Teimopa

C

1

2. TlpunoskeHust KpaTHBIX HHTETPAJIOB

3

4. TIpuiosxeHus TEOPUH PSIOB K MPUOIMKEHHBIM BBIYHACICHUSM

TeMbI KYpCOBOIO NIPOEKTA: He npedycMOmpeHsi.

TeMbl KOJJIOKBHUYMA:

Cemectp 1
1. beckoHeyHO Maible U1 OECKOHEYHO OOJIBIINE BETUYMHBI, KAYECTBEHHBIE 1 KOJMYECTBEHHBIE

LIKaJIbl CPABHEHUS
['eomeTpuyeckuit ¥ MEXaHUYECKUI CMBICI IPOU3BOIHOM

['eomeTprueckne NpuIoKeHUs MPOU3BOTHON

OcHoBHbIE TeOpeMbI D HepeHITATEHOTO UCUUCTICHIS

JlocraTouHsle ycnoBus nuddepeHuupyemMocTu

['moGanpHBIE SKCTPEMYMBI, 33141 JTUHEHHOTO U HEIMHEHHOTO MPOTPaMMHUPOBAHUS

o g wh

A
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Cemectp 2

o~ E

[TpunoxeHust THTErPATLHOTO NCUHCIICHHS

Jluneiinpie nuddepeHmanbHbIe YpaBHEHUS BBICIITUX MTOPSIKOB
Cucremsl qudpepeHIHaTbHBIX YpaBHEHUM

Ouenka octatoyHoro uieHa psjaa Tenmopa

[TpuioskeHus TEOPUU PSIOB K TPUOTMIKEHHBIM BEIYHCIICHUSIM

JK3aMEHAIHOHHBIE BOIIPOCHI:

Cemectp 1

wN e

RRO©oo~N O~

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

0.
1.

Cuctemnl okpectHocteil B R" u R . Ilpenen pynkuum.

OpnocToponHHe OKpecTHOCTH B R. OHOCTOpOHHME ITPENEIIBI.

ITocnenoBarenbHOCTD U €€ npenei. JJOKaKuTe, 4TO €CIIM MTOCIIEI0BAaTEIbHOCTh UMEET IIPEIE, TO
u J1r00as e€ MOoAN0CiIe0BaTeIbHOCTh UIMEET MPEJIe, COBNAAIOMIUI ¢ UCXOIHBIM.

TeopeMa 0 €eITMHCTBEHHOCTH IIpEJEIa.

[Ipenen cymMmsl.

[Ipenen npousseneHus.

[Ipenen apobwu.

TeopeMsl 0 Ipezenax B HEpaBEHCTBAX.

HenpepsiBHOCTh QyHKIIMH. JlOKa3aTh HEIPEPHIBHOCTh CYMMBI, IPOU3BEACHNUS, YACTHOTO.
HenpepbIBHOCTH CTI0XKHON (PYHKINH.

HenpepsiBHocTh ¢yHkuMU. HeoGxoanMele M 1OCTaTOYHBIE YCIOBUS HENPEPBIBHOCTU B TOUKE.
Knaccuukanus n30JMpOBaHHBIX TOYEK Pa3phiBa CKAAPHON (DYHKIMH CKAISIPHOTO apryMEHTa.
IlepBblii 3aMevaTeNbHBIN IPEAE.

Bropoii 3amedaTenbHbIi Ipeaei.

CrnenctBus BTOPOTrO 3aMe4aTeNIbHOrO Mpezea.

beckoneuno manble. KauecTBeHHas: U KOJIMYECTBEHHAS! 1LIKAJIbl CPABHEHUSI OECKOHEUHO MAaJIbIX.
beckoneuno 6onbine. KauecTBeHHast 1 KOJIMYECTBEHHAS Kbl CPAaBHEHUS] OECKOHEYHO
00JIbIINX.

Huddepenunpyembie 0TOOpaXKeHHUS.

[IpousBonHas Marpuia CKaIspHON (YHKIUU CKAISIPHOTO apryMEHTa.

ITpon3BosHas MaTpuila BEKTOPHON (QYHKIUHU CKAJSIPHOTO apryMeHTa.

[IpousBonHas Marpuia CKalspHON (YHKIUU BEKTOPHOTO apryMEHTa.

[Ipou3BosHas MaTpuiia BEKTOPHON (DYHKIIMHM BEKTOPHOTO apryMEHTa.

[Ipown3BoHast CyMMBI, TPOU3BEACHUS, APOOH (I0K.).

ITpon3BosiHas CIOXKHON (PYHKIMH.

[IpousBonHas oOpaTHON PYHKIMH.

BeiBectu hopmysibl sl HAXO0XKIEHUS TAOJIMYHBIX TPOU3BOTHBIX.

[Ipon3BoHas 110 HAIIPABJICHUIO.

IIpon3BoiHBIE BBICIINX MOPSIIKOB.

[IpousBonHas GyHKIIUY 33JaHHON MapaMeTpUYECKH.

ITpon3BoiHbIE BBICUIMX MOPSIKOB Ul (DYHKIMH, 3alaHHBIX MTAPAMETPUUECKH.

[IpowusBonHas GyHKIMH, 3aJaHHON HESBHO.

[Tpou3BoiHBIE BBICHIMX MOPAIKOB JUIS (DYHKIIHIA, 331aHHBIX HESBHO.

['eomeTpuyecknii ¥ MEXaHUYECKUM CMBICI POU3BOJHOM.

I'eomeTpuueckue npunoxeHus nmpousBogHon. KacarenpHas u Hopmanb kK KpuBoil. KacarenbHas
IJIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.

Huddepennunan. MuBapuantHocTs (GopMbl nepBoro auddepeHiuana.

Juddepennunansl BoICIINUX MOPsAKOB. [uddepeninansl BEICIINX MOPSIIKOB CI0KHONW (QYHKIUY.
Teopema ®Pepma.

Teopema Poms.

Teopema Komm.

35
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39.
40.
41.
42.

43.
44,
45.
46.
47.

48.
49,

Teopema Jlarpanxa.

JlocTarounsle ycinoBus nuddepeHIupyeMOCTH.

Packpritue Heonpenenennocreil. Teopema Jlonurans.

Monotonssle ¢yHkuuu. HeoOxoaumple ycIoBHS MOHOTOHHOCTH. JlOCTaTOYHBIE YCIOBHA
MOHOTOHHOCTH.

OkcrpeMyMbl. HeoOXxoauMble ycIoBUs IKCTpEMyMa.

DkctpeMyMsl. JlocTaTouHble YCI0BUS SKCTpeMyMa i GYHKIUU OJTHOM MEePEeMEHHOM.
OKkcrpeMyMsbl. JlocTaTouHbIe YCIOBUS IKCTpeMyMa (DYHKIUU ABYX NEPEMEHHBIX.

Meroa HaMMEHBIINX KBAJAPATOB.

YcnoBHbIe 3KCTpeMyMbl. [ 00anbHble SKCTpeMyMbl. HaxoxxaeHrne HauOONbIINX U HaWMEHBIINX
3HA4YCHU.

Boinykuibie u BoruyThie QyHKIMU. JJOCTaTOUHbIE YCIOBUS BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIHH.
ACHMIITOTHI.

Cemectp 2

1.

2.

w

©oN>

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

24,
25.

26.

27,

28.

KommiekchHeie uncna. ['eomerpuueckas uarepnperanns. Moayib, apryMeHT KOMIIJIEKCHOTO
yuciya. DopMbl 3aIIMCH KOMIUIEKCHBIX YHUCEIL.

KommnekcHeie uncna. JefcTBus ¢ KOMIUIEKCHBIMU yuciaMu. Onepanuu Hajl KOMIIEKCHBIMU
YHCIIAMHU.

[TepBooOpasnas. Heonpenenennsiii uaterpai. OCHOBHBIE CBOMCTBA.

3aMeHa NepeMeHHbIX B HEOIIPeIeIECHHOM UHTEerpalle, MoABeIeHHe o)l 3HaK JuddepeHnmana,
MHTErPUPOBAHUE TI0 YACTSIM.

Brruucnenue onpeznenenHoro unrerpana. Murerpan kak gyHkuus sepxsero npenena. opmyna
Herotona - JleiiOnuna. HTerpupoBanue no 4acTsM U 3aMEHa IEPEMEHHBIX B OIPEEIIEHHOM
UHTETpae.

Hecob6cTBenHbIe HHTErpabl 1-ro poga (Ha HEOrpaHUYEHHOM IPOMEXKYTKE). TeopeMbl cpaBHEHUSI.
Heco6cTBeHHbIe MHTErpalbl 2-10 poa (0T HeorpaHMUEHHbIX (GyHKIMN). TeopeMbl cpaBHEHUS.
[IpunoskeHus onpeaeIEHHOro NHTErpaa.

KpaTtHble nHTErpalibl, IOBTOPHBIE MHTETPAJIbI, BBIYMCIEHUE KPATHBIX HHTETPAJIOB CBEACHHUEM K
IIOBTOPHBIM B ClIydae MPsSMOYTOJIbHOW U IPOU3BOJILHON 001acTel.

3aMeHa IEPEMEHHBIX B IBOTHOM MHTETpaJIe.

3aMmeHa NepeMeHHbIX B TpoHOM uHTerpaie. [lonspHas, chepruyeckas 1 UMIUHAPUYECKas
CHUCTEMBI KOOPAHHAT.

KpuBonmHeliHbIe HHTETpAIBI.

[ToTeHuManpHBIE MOJIA.

JuddepeHnnanbHble ypaBHEHUS C pa3/IesIOIIMMHCS IEPEMEHHBIMU U CBOJSIINECS K HUM.
Onnoponusble U depeHnnanbHble ypaBHEHNS U CBOASIINECS K HUM.

Jluneiinsle nuddepennmanbubie ypaBHeHus, uddepeHanbable ypaBHeHUs bepHyim.
VYpaBHeHHE B MOJTHBIX JU(epeHIranax.

JuddepeHnnanbHble ypaBHEHHUS BBICIIUX MOPSIIKOB, JOMYCKAIOUINE TOHMKEHNE OPSIKa.
JIuneitnsle ¢ depeHanbHble YpPaBHEHUS BBICIINX MTOPSIKOB.

TeopeMa 0 HAJIOKEHUUN PELICHUM.

CBoiicTBa 4aCTHBIX PELICHUI JIMHEHHOTI0 OJJHOPOAHOrO TG GEpEeHIINATBLHOIO YPaBHEHUS.
Onpenenurens BpoHCKOro, ero cBOMCTBA U MPUMEHEHHE.

dyHnaMeHTaIbHAs CUCTEMA PEIIeHUH TUHEHHOro 0IHOPOIHOTO AU PepeHIInanbHOro
ypaBHEHUs, €€ CBS3b ¢ onpeaenuTeneM BpoHckoro.

Teopema o Buze 00IIEro perieHus JIMHEHHOTO OAHOPOIHOTO TU(PPEepEeHIINATBHOTO YpaBHEHHS.
TeopeMa o CTpyKType 00IIEeTo pemeHus TNHEWHOT0 HEeOAHOPOAHOTO MU PepeHITnaTBHOTO
YPaBHEHUS.

Haxoxnaenue pemieHust JMHEHHOT0 OAHOPOIHOTO MU (HEepeHIIMATBEHOTO YPaBHEHHUS C
MOCTOSIHHBIMU K03 punimentamu.

Pemenne nuHetHOrO HEOTHOPOAHOTO AU PEPEeHINANTBHOIO YPaBHEHUS C TOCTOSHHBIMU

KO3 pHUIHEHTaMU METOI0M BapHalllii MPOU3BOJIBHBIX MOCTOSHHBIX.

Pemenne nuHetHOrO HEOTHOPOAHOTO AUPPEPEeHINANTBHOIO YPaBHEHUS C TOCTOSHHBIMU

KO3 PHUIIMEHTaMHU C IPaBOX YaCThIO CIIEUATLHOIO BUA.
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29.
30.

31.

32.

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

Cucremsl qudpepeHInaTbHbIX YpaBHEHUH.

Pemmenrie o AHOPOHBIX CHCTEM JIMHEUHBIX AU PEpEeHIINATBHBIX YPABHEHUN C TIOCTOSTHHBIMU
kod(purmeHTamu.

Pemenrie HEOHOPOIHBIX CUCTEM JIMHEWHBIX AU PEpEeHIINATHHBIX YPABHEHH C TIOCTOSTHHBIMU
kod(durmenTamMu (METO BApUALIMH ITOCTOSHHBIX ).

Yucnossie psiibl. CXOAMMOCTH YHUCIOBBIX PSAOB. AOCOTIOTHAS M YCIIOBHASI CXOAMMOCTH
YHCIIOBBIX PAJIOB.

[Tpu3naku cpaBHEHHST a0COTIOTHOW CXOIMMOCTH YUCIIOBBIX PSIOB.

[Tpuznaku lanambepa abCONIOTHON CXOAUMOCTH YUCIOBBIX PSIOB.

[Tpuznaku Koy aGcomoTHOM CXOIUMOCTH YHCITIOBBIX PSAIOB.

3nakouepenyrommuecs psaapl. [Ipusnak JIeHOHHUIIA CXOMUMOCTH 3HAKOYEPETYIOIIUXCS PSIOB.
OyHKIMOHANBHBINA psaf. O6macTe cxoqumoctu. OnpenesneHre paBHOMEPHON CXOAMMOCTH.
Crenennoii psin. Teopema Abeds.

CBs13b KO PUITUEHTOB CTENEHHOTO psijia ¢ ero cymmoit. Psn Teitnopa ans pyakiuu f(z), ero

obmacth cxoauMocTH. [loayunTs pasznoxenue B psag MakiopeHa ais 3JeMEeHTapHBIX (YHKIUI.

4 MeTtoanuecKue MATEPUAJIbI

Jlns obecrniedeHus mpouecca 00y4eHusl U pelieHus 3aaad o0y4eHUsl UCIIONIb3YIOTCS

CICAYIOmuC MaTrCpualibl:

— MCTOAHWYCCKHUC MaTCpHalibl, OIPCACIIOMNE IIPOUCAYPbl OLCHHWUBAHHA 3HaHHﬁ,

YMEHUM, HABBIKOB M (WJM) ONbBITA AESATEIbHOCTH, XapAaKTEPU3YIOLIUX OTaIlbl

dbopMUpOBaHUST KOMIIETECHIIHM, B COCTABE:

MeTtoauyeckne MaTepuaJibl: COIIACHO IMMyHKTa 12 paboueil mporpamMmsl
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1 OcHoBHas nuTeparypa.
Cemectp 1
1. Marazuannkos JL.U. IIpaktukym mo nuddepeHnnansHoOMy HCUHCIeHnto: YaeoHoe mocoone / JI.I.
Mara3unnukoB, A.JI. MarazunaukoB; — ToMck : ToMckuii TOCYyapCTBEHHBIH YHUBEPCUTET CUCTEM YIPaBICHUS
u paxuosnekTponuku, 2007. — 212 c. Dx3eMIusipsl Beero: 99
2. Embuos A.A. MuTerpansHoe ncuucnenue. Juddepennuansusie ypaBHeHus : yueonoe nocodue / A.A. Enbrios, T.A.
EnbroBa ; denepaibHOE areHTCTBO 10 00pa3oBaHuio, TOMCKHUiT TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U
paauo3nekTporuku. - Tomck : TYCVYP, 2007. - 263[1] ¢. Ox3emiutsapst Bcero:100.
3. bepmant A.® Kpatkuii kypc maremarndeckoro ananmsa / A.® bepmant, U.I' ApamanoBuu , C-
[TerepOypr U3n-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660
Cemectp 2
4. EnenoB A.A. UarerpansHoe ucuncnenue. Jndpdepennuanipaeie ypaBHeHus : yaeoHoe nocodue / A.A. Enbnos, T.A.
EnbrioBa ; denepaibHOE areHTCTBO 1Mo 00pa3oBaHuio, TOMCKUI TOCY1apCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U
paauo3nekTponuku. - Tomck : TYCVYP, 2007. - 263[1] ¢. Dx3emiutsapst Bcero:100.
5. bepmant A.® Kpatkuii kypc maremarndeckoro ananmsa / A.® bepmant, U.I' ApamanoBuu , C-
[etepOypr Uza-so: Jlans, 2010. 736¢Tp. http:/e.lanbook.com/books/element.php?pll_id=2660

JlomoHUTENbHAS TUTEPATYpA.
Cemectp 1-2

1. ®duxtenronbil .M OcHoBBI MaTemaTuueckoro ananusa. T. 1, "Jlane" M3natensctBo, 2008, 9-¢ uzn.,crep,448c.
http://e.lanbook.com/books/element.php?pll id=410

2. MarasunnaukoB JI.U. Beicmas MaTemarnka. BeeneHre B MaTeMaTHdecKui aHanu3. JnddepeHnmansHoe HCIHCICHUE:
yaebHoe mocooue / JI.M. MarasunankoB, A.JI. MarasuHHEIKOB; MuUHHCTEpPCTBO 00pa3oBanus Poccuiickoit denepannu
(M.), ToMckuii rocy1apcTBEHHBIH YHUBEPCUTET CUCTEM yIIpaBieHHs U paauodnekTpoHuku (Tomck). - Tomck : TMIJIO,
2003. - 192¢. Dx3emmsipsl Beero:159

3. EnbuoB A.A. [IpakTHKYM 1O HHTETrpajJbHOMY UCUUCIICHUIO U AU PepeHINaIbHbIM YPaBHEHUSIM © yueOHOe ocooue
1t By30B / A.A. Enbiios, T.A. EnsioBa. - Tomck : TYCVYP, 2005. - 204c¢. Dx3eMIuisipsi Beero:285

4. Tlerpyuxo .M.Kypc Briciueii MaTemMaTuku. BBenenue B MatemMaTnueckuit ananus. Juddepennuansnoe
ucuucnenue. Jlekuuu u npaktukyM. "Jlans "U3natensctBo, 2009, 288c
http://e.lanbook.com/books/element.php?pll_id=302

Yu4ebHo-MeToANYeCKHENOoco0us 1 TpedyemMmoe NporpaMMHoe obecredenne.

Hpaxmuttecxue 3aHaAmuA npoeodumcu no V‘l€6HblM nocoouam:

Cemecrtp 1

1. Marasunanukos JL.U. [paktukym mo nuddepeHnuaIpHOMy HCUUCIIeHIIO: YueOHoe mocobue / JI.V. Mara3uHHHUKOB,
A.JI. Mara3zunaukoB; — Tomck : ToMCKUI rocyJapCTBEHHBII YHUBEPCUTET CUCTEM YIPABIEHUS U
panuosnektponuku, 2007. — 212 c. Dx3eMmuips! Bcero: 99

2. EmpnoB A.A. UaTerpansHoe ncuncnenue. JJuddepennuanpapie ypaBHeHHS : yaeOHOe iocodue / A.A. Enpmos, T.A.
Enbroa ; denepanpHoe areHTCTBO 10 00pa30BaHui0, TOMCKUI rocy1apCTBEHHBIH YHHBEPCUTET CUCTEM YIIPaBICHUS
1 paaunodiaekTponuku. - Tomck : TYCVYP, 2007. - 263[1] ¢. Dx3emiutsipst Bcero:100.

3. bepmant A.® Kpartkuii kypc marematuueckoro aHanuza / A.® bepmant, U.I"' Apamanosuy , C-
[TeTepOypr Uzn-so: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

Cemectp 2

1. EmprioB A.A. UHTeTpansHOe ncuncnenne. Juddepennmanpapie ypaBHeHHs : yaeOHoe mocodue / A.A. Enpros, T.A.
EsprioBa ; denepanbHOE areHTCTBO 10 00pa30BaHMIO, TOMCKHIA TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABJICHHS U
panuosnekTpoHukH. - Tomck : TYCYP, 2007. - 263[1] c. Ox3emiursipsl Becero:100.

2. EnpnoB A.A. TIpakTHKYM 1O MHTETPAIbHOMY HCYHCICHUIO U Ju(depeHnnanbHbIM ypaBHEHMAM : yaeOHoe mocoone /
A.A. Emprios, T.A. ExproBa. — Tomck : ToMckuii rocy1apcTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U
panuosnekrponuku, 2005. — 204 ¢. Dx3eMIsIpsl Beero:285.

3. bepmant A.® Kparkuii kypc matemaTnueckoro ananusa / A.® bepmanr, .I' Apamanosuu , C-

[TerepOypr Uzn-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660
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3adanua Ha KOHMPOIbHblEe PAOOMbL U UHOUGUIYAIbHBIE 3A0AHUA NPUGCOEHDL 8 KANCOOM U3
CEOYIUUX YUCOHbIX NOCOOUIL:
Cemectp 1
1. Maraszunankos JL.U. Ipaktukym mo quddepeHnrarpsHOMY HCUUCTeHH0: YueoHoe mocodue / JIL.M. Mara3nHHHUKOB,
A.JI. MarasunnukoB; — Tomck : ToMckuil rocy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U
panuosnekrponuku, 2007. — 212 c. Dxk3eMmuisipsl Bcero: 99
2. EmbuoB A.A. UaTerpansHoe ncuncnenue. Jnddepennuaipasie ypaBHeHus : yueonoe nocobdue / A.A. Enbrios, T.A.
Enbuosa ; @enepaibHOE areHTCTBO 110 00pa3oBaHuio, TOMCKHUIT TOCYJapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABICHHUS
u paguosnekTponuku. - Tomck : TYCYP, 2007. - 263[1] c. Ox3emmuisipsr Becero:100
3. bepmant A.® Kpatkuii kypc marematudeckoro ananusa / A.® bepmant, .I' Apamanosuy , C-
[TerepOypr U3n-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660
Cemectp 2
1.EnpuoB A.A. Unterpanbsaoe ucuncienue. Juddepenumansisie ypapueHus : yaeonoe nocodue / A.A. Enbuos, T.A.
Enbiosa ; @enepaibHOE areHTCTBO 110 00pa3oBaHuio, TOMCKHUIT TOCYJapCTBEHHBI YHUBEPCUTET CHCTEM YIIPABICHUS U
paauo3nekTponuku. - Tomck : TYCVYP, 2007. - 263[1] ¢. Dx3emiutsapst Bcero:100.
3. bepmant A.® Kpatkuii kypc marematudeckoro ananusa / A.® bepmant, U.I' Apamanosuy , C-
[TetepOypr Uza-so: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660
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