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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOSHMSI TUCIUILIMHEI SBJsIETCS (HOPMUPOBAHHE Y O0YUAIOIIUXCS ONPEIACTICHHOTO

OOI1

npoeCCUOHATLHON IEATEIHOCTH.

(m. 5 O6me# xapakrepuctukun OOII) cocTtaBa KOMIETEHIMH JJIs TOATOTOBKH K

Kon CocraBiasioniue pe3yJIbTATOB 0CBOECHHS (IeCKPUNITOPHI KOMIIETEHIINN)
KOMIIeTEeHIH HaumeHnoBanue
u KOMITETeHIHH Ko HaumenoBanmue
|

CriocoGen YK(V)-1.B1 | BrmageeTr onpITOM IpUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK

OCYILIECTRIATS W MaTeMaTHIECKUX METOJIOB M MOJEIIeH ISl pelIeHus 3a1au

TIOHCK, TEOPETHIECKOTO M MPHUKIIAJHOTO XapaKTepa

KpUTHUECKHIT YK(V)-1.V1 | Ymeert pemaTs 3aJa91 TEOPETHYECKOTO M MIPHUKIIATHOTO

aHANM3 U CHHTE3 Xapakrepa

YK(Y)-1 uHpopMaLuH, VK(V¥)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTeMaTHUECKHE

TIpUMCHSTE METOJIBI TEOPETUYECKOTO XapaKTepa

CHUCTCMHBIN IIOAXO[

JUTSt pemeHus

MTOCTABJICHHBIX

3a1a4
Brageer matemaTndeckuM amnmapatom audQepeHnnanbHOro
1 UHTCT'PAaJIbHOTO UCYUCIICHUA JId TPOBCACHUA
TEOPETUICCKOTO MCCIICIOBAHUS M MOJICITUPOBAHUS

OIIK(Y)-1.B2 (hU3UYECKHUX U XUMHUYECKUX MPOIICCCOB U SBJICHUI, a TaKKe,

JUTSL pelIeHUs TPO(EeCCHOHANTBHBIX 3124

CnocoGHOCTD U

TOTOBHOCTD

HCIIONB30BATE YMmeet npuMeHSTh anmapat auddepeHnnanbHOro U

OCHOBHbIE 3aKOHBI HHTETPAITBHOTO UCYHCIICHUS IS PEIICHHS CTaHIaPTHBIX

OTK(Y)-1 €CTECTBEHHOHA samaq
YIH

BIX JTUCIMIUIMH B OIIK(Y)-1.y2

npogeCcCHOHANTBHOMI

JIESITeIbHOCTH
3HaeT OCHOBHBIC MOHATHS U TeopeMbl T depeHnnansHoro

OHK(Y)-l 32 HUCYUCIICHUA q)yHKHI/II/I HECKOJIbKUX MEPEMEHHBIX U

MHTETPaJbHOTO UCUHCIIEHHS (DYHKIIMU OJHON M HECKOJIBKHX
IIEPEMEHHBIX

2. MecTto qucuuninnbl (MoayJs) B ctpykrype QOII

I[I/ICL[I/IHJ'II/IHa oTHOCUTCS K Oa3oBoii yactu bnoka 1 yqe6H0ro IjiaHa O6p8.30B2lTCJ'ILHOI>i

IIPOrpaMMBbI

3. Ilnanupyemple pe3yJabTaThbl 00y4eHUs M0 AUCIHUIIINHE

[Tocne ycrientHOro OCBOGHUSI JUCIUIUIMHBI Oy1yT chOpMHUPOBAHBI PE3YyIbTAThl O0yUEHUS:

Tlnanupyembie pe3yJibTaThl 00y4eHHsl 10 JUCIMILIHHE Komnerennus
Kon HanvenoBanne

P/I1 | Bmageer YK(Y)-1
MeToaMu TuddepeHInaTEHOro HCUUCIeHHS (HYHKIIMA HECKOIBKIX IIEPEMEHHBIX; OIK(Y)-1
METOJIAMH MHTETPAIbHOT'O UCUUCIICHHS (DYHKIIMHA OJJHON M HECKOJIBKUX
MIEPEMEHHBIX

P12 | Ymeer YK(Y)-1

OIK(Y)-1




HaXOJMTh 4YacTHHIE MPOM3BOJAHBIE W AU(QepeHIHanbl, UcCIeaoBaTh (YHKIHH
HECKOJIBKUX TIEPEMCHHBIX;

BBIUHCIIATE ~ HEONPEACICHHBIE, ONpPEACICHHbIE, HECOOCTBEHHBIE, KpATHBIE,
KPUBOJIMHEHHbIE W TIOBEPXHOCTHBIC HHTETPANbl;, YHCIOBBIE XapPaKTEPUCTHKU
CKQJIIPHBIX Y BEKTOPHBIX MOJIEH

P/13 | 3uaer YK(Y)-1
OCHOBHBIE TAITbI CXEMBI TIOJIHOTO HCCIEIOBAHHs (PYHKIH Heckombkix nepemennpix; | ONK(Y)-1
OTIpe/IeTICHUE HEONPEIeICHHOTO, OIPEICICHHOTO, KPATHBIX, KPUBOJIMHEHHBIX U
MTOBEPXHOCTHBIX UHTETPAJIOB, UX (PU3UYCCKHUIA U TCOMETPUICCKUI
CMBICIT;0CHOBHBIC TIOHSATHS BEKTOPHOTO aHajiu3a , popmyisl [ puHa,
Octporpazackoro-I'aycca u Ctokca

OHCHO‘IHBI@ MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI arreCTauu NpcACTaBJICHbI B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.

4. CTpyKTYpa M cojiep:KaHue TUCIHUIIHHbI

OcHOBHBIE BU/IbI Y4eOHOM 1eSITeJJbHOCTH

Pa3jesbl 1y CHHMIIHHBI Dopmupyembli Buasbl yue0Hoii nesiTeIbHOCTH Oo0bem
pe3yJabTaT BpPEMeHH, 4.
o0yueHus MO
JUHCHUIIIHHE
Pa3zpea 1. Pl Jlexknuu 8
Heonpenesiennblii HHTErpaj P2 [IpakTuueckue 3aHATHS 12
P13 JlabopaTopHbI€ 3aHATHUS 0
CamocTosiTenpHas paboTa 26
Paznen 2. P11 Jlexuuu 6
OmnpenesieHHbIN U HECOOCTBEHHbIN P12 [IpakTrueckue 3aHATUS 6
HHTerpaJj P13 JlaGopaTopHbIe 3aHATHUS 0
CamocrosTenbHas pabora 14
Paznen 3. P1 Jlexuun 8
JuddepenunanbHoe HCYHCICHHE P2 [IpakTnueckue 3aHATHS 10
byHKuui HECKOJIbKHX PJ13 JlabopaTopHBIe 3aHSTHS 0
nepeMeHHbIX CamocrosTenpHas padora 30
Pasnen 4. P1 Jlexnun 8
KpaTHbie HHTErpajnl P2 [IpakTnueckue 3aHATHS 10
PJ13 JTaGopaTopHbIE 3aHATHS 0
CamocTosiTenpHas paboTa 26
Paszpnen 5. Pl Jlexun 18
DJIeMeHTbI BEKTOPHOI'0 aHAJIN3a P2 [IpakTuueckue 3aHATHS 10
P13 JlaGopaTopHbIe 3aHATHUS 0
CamocrosiTenpHas pabora 24

ConepxaHue pa3aenoB JUCHUATUIAHDI:

Paspnen 1. HeonpeneneHHbIi HHTErpaJl

[lonsiTne mepBooOpa3HO  (QYHKIMM UM  HeomlpeneleHHoro wuHrerpaia. CpoiicTBa
HeoIpeesIeHHOro uHTerpana. Tabnumna unrerpanoB. HemocpencTBeHHoe MHTErpupoBanue. Meron
3aMEHbl MEPEeMEHHON M METOJ| MHTErpupOBaHUs MO yacTsAM. VHTerpupoBaHue palmOHAIbHBIX
¢bynkuuit. [Ipocreiiime pannoHagbHbIE IpoOU U X MHTErpUpoBaHUE. Teopema o MpescTaBIeHUH
MPaBWJIbHON palMoOHaIbHON JIpoOM B BHUAE CYMMbl KOHEYHOTO YHCIa MPOCTEHIIHUX JpoOei.
WHTerpupoBanue BBIPpAXKEHHUH, COAEpKAIUX TpUroOHOMeTpuueckue (yHkimu. HMHTerpupoBaHue
HEKOTOPBIX UppannoHanbHbIX GyHKIMHA. [TogcTanoBku YeObiesa, Jiaepa, TPUTOHOMETPHIECCKUE

Tembl JTeKuMi:



1. TlepBooOpasHas u HeomnpeneneHHbIH HHTerpai. OOmMe MeToabl UHTErpUpOBaHus MeTox

IIOICTAaHOBKY, MHTETPUPOBAHKE I10 YACTSIM.

WuTerpupoBanue panroHaIbHBIX Jpo0eit

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIIUN

4. HurterpupoBaHue HppaluOHAIIBHBIX GbyHKIHH. IToncranoBku YeOplmiena,
TPUTOHOMETPUUECKHE MTOACTaHOBKU

wmn

TeMbl NpakTUYeCKUX 3aHATHIA:

Henocpencrsennoe unrerpupoanue. Tadauia HHTErpasos.

3aMeHa IEpEMEHHOM, MHTETPUPOBAHUE 110 YaCTAM

WuTerpupoBanue panMoHaIbHBIX Jpo0eit

WHTerpaisl OT TPUTOHOMETPHUUECKUX (DYHKIIMH.

WuterpupoBanue uppannoHaabHocTeld. [logcraHoBku YeOblmieBa, TPUTOHOMETPUIECKHE
IIOJICTAaHOBKHU

KonTponbhas padota no teme «HeomnpeneneHHbl HHTErpaD»

ko E

o

Pa3nea 2. OnpenesieHHbINH U HeCOOCTBEHHBII HHTErpaJl

3anauyu, IpUBOJAIIME K MOHATUIO ONpeAeseHHOro uHTerpana. OnpeneieHrue MHTErpalbHON
cyMMbl Pumana. [TonaTue ompeneneHHOro MHTErpaja, ero reoMeTpuueckuil U (u3ndeckui
cmbici. Kmaccel mHTerpupyembix ¢yHkuuid. CBoiicTBa ompeneneHHOro wuuterpaina. ®dopmyna
Herorona-JleitOHuna. Bbluncienue ompeneneHHOro uHTerpaiga. ['eomeTpuyeckue HPUIOKEHUS
OTIPEJICIIEHHOT0 MHTETpaJia: BEIYUCICHUE TUIOMAAeH IOCKuX Guryp. OnpenencHrie U BEIYUCICHAE
JUIMHBl JYyI'M TJOCKOM KpuBOH. Bbluncinenue oObemoB Tesl. HecoOCTBEHHBIE HHTErpajbl C
O0eckoHeuHbIMU TIpesnenamu. Ompenenenue, cBoiicTBa. [Ipu3HakW CXOIMMOCTH HMHTETPAIOB OT
HEOTpULIATENbHBIX (YHKIUN. AOCOMIOTHASE M YCIOBHas cX0auMoOcTh. HecoOCTBEHHbIE MHTET PAJIbI
OT HEOrpaHUUYEHHBIX QyHKIMHA. Teopema cpaBHeHus. VIHTErpas, 3aBUCAIIMIA OT MapameTpa.

Tembl JeKkumii:

1. TloHsATHe U CBOWCTBA ONPEAEICHHOTO MHTETpaa.

2. ®opmyna Herorona-Jleitoauma. [IpunoxxeHns onpeneneHHoro nHTerpaia
3. Hecob6ctBennsie unterpans! | u |l pona

Tembl NIpaKTHYECKUX 3aHATHMA:

1. OnpeneneHHbII HHTETPAJ, CBOWCTBA, OIICHKH, BEIYUCIICHHE.

2. Ilpunoxenus ompeneneHHoro uHTerpana. HecoOctBennsle uuterpansl | u Il pona,
BBIUUCIICHHE

3. Hecob6ctBennsie unrerpans! | u |l pona, mpusHaku CXOAMMOCTH.

Paszpnen 3. luppepenuuaibHoe ucuuciaeHne GyHKIUl HECKOJIBKUX MepeMEeHHbIX

... Onpenenenne (QyHKIMM HECKOJIBKMX NepeMeHHbIX. [Ipenen u HempepbhlBHOCTh (PYHKITHMH
HECKOJIbKUX IepeMeHHbIX. YacTHble MpOU3BOJAHBIE (YHKIUNH HECKOJIbKHX MEPEMEHHBIX.
ITpou3BosnHas clnoXHOM QyHKIMU U (GyHKUMK 3a7aHHON HesiBHO. ITomubiit quddepennunan OHII,
MHBapHaHTHOCTh (hopmbl mepBoro auddepenuunana. YacTHble mMpou3BoIHbIE U AU HEpeHInaIbl
BBICIINX NOPsAAKOB. CKalsipHOE I0JI€, TMHUU U MIOBEPXHOCTH YPOBHS. ['pagueHT u mpon3BoHas 1o
HampaBineHuto. CpoiictBa rpaaueHTta. KacaTtenbHas IUIOCKOCTP M HOPMajdb K IIOBEPXHOCTH.
@®opmyna Teiinopa 11 (GYHKUMM JABYX TIE€PEMEHHBIX. OKCTpeMyM (YHKIMH HECKOJIbKHX
MEPEeMEHHbIX (HEOOXOAMMbIE W JIOCTaTOYHbIE yciioBusi). HammeHsbiiee u HamOoJsblllee 3HAUECHUE
(GyHKIMU B 3aMKHYTOU 00J1acTH. Y CIIOBHBIN 9KCTPEMYM (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

TeMmbl JIeKIHM:



=

[Ipenen u HeMpepBHIBHOCTH (DYHKIIUU JIBYX IEPEMEHHBIX.

Yactable Tpon3BoIHbIC U Tuddepernran yHKIui HECKOIBKUX IEPEMEHHBIX

3. KacartenpHas TJIOCKOCTh U HOPMaJIb K TIOBEPXHOCTH. DKCTpeMyM (DYHKIIMH HECKOIBKHX
MIEPEeMEHHBIX

4. YcnoHbll 3kcTpeMyM. Hanbosnbiee 1 HauMeHbIee 3HaU€HHE B 3aMKHYTOH 001acTu

N

TeMbl NpaKTUYECKUX 3aHATHIA:

1. YactHble NpOU3BOAHBIE MEPBOTO M BBICHIMX MOPSAKOB JUIsi (PYHKIHMU HECKOJIbKUX
nepeMeHHbIX. JluddepeHnnpoBanne CIoXKHbIX QYHKINNA, QYHKIIHHI, 3aIaHHBIX HESIBHO
I'paguent. KacarenbHast I0CKOCTh U HOPMaJIb K MOBEPXHOCTHU

DkcTpeMyM (QYHKIUU ABYX IMEPEMECHHBIX.

Haubonbiiee u HanMeHbllIee 3HaUeHNE B 3aMKHYTOM 00J1acTH.

KontponpHast pabora mo Tteme «OmnpeneneHHblii uHTerpan. DYHKIUU HECKOIBKUX
MEPEeMEHHBIX.»

arwn

Pa3nea 4. KpaTHble nHTerpasbl

... 3aja4yM, NPUBOLAIIME K IOHATUIO JBOMHOro wuHTerpana. OrnpeneneHue IBOWHOIO
WHTETpaja, TEOMETPUYECKHA H (HU3MYECKUH CMbICH. Teopema CyIIeCTBOBAaHHWsS, CBOWCTBA.
CBezieHHe IBOMHOTrO MHTErpaja OT HeNpepbIBHON (YHKIMHU K MOBTOPHOMY HMHTerpainy. Teopema o
3aMEHE IEpEMEHHBbIX B JIBOWHOM HHTerpaie. 3ajayd, HOPUBOJALIME K IOHATUIO TPOMHOIO
uHTerpana. TpoHHON HMHTErpai, ONpEAc/ICHUE, CBOWCTBA, BBIYMCIEHUE B JIEKAPTOBOM CUCTEME
koopauHaTt. @DopMynMpoBKa TEOpeMbl O 3aMEHE II€PEMEHHBIX B TPOWHOM HHTErpale.
[Muinuapudeckue U cheprueckue KoopAuHaTel. Ilpunoxenne KpaTHbIX MHTErPAJIOB: BBIYMCICHUE
00BEMOB TeJ U TUIOIAAeH QUTYp, pelIeHUe 3a/1a4 MEXaHUKU U (PU3HUKH.

TeMBI JeKINH:

1. /IBoiiHble HHTErpajibl, CBEJEHHE K IOBTOPHBIM HHTerpagam. CBoiicTBa JIBOHHOIO

UHTETpaIa.
2. 3aMeHa TIEpEMEHHBIX B JIBOIHOM HHTErpayie, €ro BBIYHCICHHE B TOJISIPHOW CHCTEME
KoopauHat. TpoliHele uHTErpaisl U ux BeruncieHue B JJCK

3. 3amMeHa mepeMeHHBIX B TPOWHOM HWHTETpaje, €ro BHIUMCIEHUE B IWIMHIAPUYECKUX WU

cepruuecKkux KoopAHHaTax

4. TlpunoxeHust KpaTHBIX HHTETPAJIOB

TeMbl NpakTUYECKUX 3aHATHIA:

JIBoitHbIe HHTETpabl, cBOMcTBA. Boruncinenue B JJICK

JIBoiiHble uHTErpasbl, cBoiicTBa. Boruncnenue B [ICK

TpoliHbIE UHTETPAIBL..

Tpotinubie uaTerpansl. ununapuueckas CK. Chepuueckas cucrema KoopauHaT
KonTponbHas pabota

AR A

Pa3znea S. JiieMeHTbI BEKTOPHOI'0 AaHAJIN3A

... KpuBonnHelinple MHTErpaisl 10 JUIMHE AYTU U 110 KoopauHaraM. OmnpeneneHue, CBONCTBa
U BBIUMCICHUE KPHUBOJIMHEWHBIX WHTErpanoB. Teopema I'puHa. VYcinoBus HE3aBHCUMOCTH
KPUBOJMHEWHOTO0 WHTErpaja OT MyTH HHTErpupoBaHus. OTbICKaHHE (DYHKIMHM MO €€ IMOJHOMY
muddepennnany. [ToBepXHOCTHBIN MHTErpa Mo oA nosepxHoctu. Onpenenenue, popmyina
g BeluucieHud. OnpeneneHue, CBOMCTBA M BBIYMCIEHHE IIOBEPXHOCTHOIO HHTETpajia Io
koopauHatam. Teopema u Qopmyna Octporpanckoro-I'aycca. OpueHTanus MOBEPXHOCTH H
HampaBjieHue o00xoJla 3aMKHYToro KoHTypa. Teopema u ¢opmyna Crokca. BekropHoe moie.
Bextopnsie nunun. Onepatop ['ammiibrona. Juddepenunanbable onepanuyd NepBoro mopsaka B
CKIAPHOM M BEKTOPHBIX TMOJIAX. JIMBEpPreHIMs BEKTOPHOIO IOJs, €€ (U3UYECKUH CMBICI.
Hupkynsius u  porop BekTopHoro monss. Teopema ['enpmronsua. IloTeHimanbHble U
cojieHouianbHbIe nofs. JJuddepeHnuanbapie onepai BTOPOro Nopsiaka.



TeMBI JeKIM:

1.
2.
3.

©o~No O

Kpuonunelinpie naterpains! I-ro pozaa.

Kpuponunetinpie uaterpaisl |l-ro poga. Teopema I'puna.

VYcnoBus  HE3aBUCUMOCTM  KpuBOoJMHEHHoro wuHrerpana ll-ro poma or nytu
WHTETPUPOBAHUS

Ortpickanne ¢yHKIMU O ee noiaHomy auddepenunany. IIpunoxxeHuss KPUBOTUHEHHBIX
MHTErpaJioB

[ToBepxHOCTHBIE HHTETpaANHI |-TO pona

[ToBepxHocTHBIE HHTETpaibI |I-ro pona

Teopemsr Crokca n Octporpazackoro-I'aycca. [IpuoskeHus MOBEpXHOCTHBIX HHTETPAIIOB
Bexropnoe nose, padota, MOTOK MO

Juddepennunanbabie onepanyuy MepBoro ¥ BTOPOro MOPSAKOB B CKAJSIPHOM U BEKTOPHBIX
HOJISIX

TeMbl NpaKTHYECKUX 3aHATHIA:

KpuBonuneiinsle uuTerpaisl 1-ro posaa.

Kpuonuneiinbpie narerpanst |l-ro poxa.

®opmyna I'puna. HezaBucumMocTh KpUBOIMHEIHOrO MHTErpasia OT IMyTH UHTETPUPOBAHUS.
[ToBepxHOCTHBIE MHTETpaBI |-TO poaa

IToBepxHocTHble uHTErpans! |l-ro poga. ®opmynsl Crokca u Octporpaackoro-I'aycca

5. Opranusanusi caMoCTOATEILHONH PadoThI CTY/IEHTOB

CamocrosiTenbHas paboTa CTYJACHTOB PU U3YYCHHU JUCIMIUIMHBI (MOIYJIS) IPEIyCMOTPEHA
B CIICIYIOIIHMX BHIAX U (opMax):

6.1.

PaGota B 9JEKTpPOHHOM Kypce (M3y4Y€HHE TEOpPETHYECKOro MaTepuana, BbIIOJIHEHUE
WH/IMBUYAIbHBIX 331aHUI U KOHTPOJIUPYIOLIUX MEPOTIPUATHH U JIp.);

W3ydeHne TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;

BeimonHenne  AgomMamHUX — 33JaHuil, pacdyeTHo-rpaduuecKux paboT U JIOMALIHMX
KOHTPOJIbHBIX PadoT;

[TonroroBka K MPakTUYECKUM 3aHATHSIM,

[TonroroBka K OLEHUBAIOLINM MEPOTIPUATUAM

6. YueOHO-MeTOqMYEeCKOEe M MH(pOPMALIMOHHOE 00ecneyeHne TUCHHIIUHBI

YueOHO-MeTOAHYECKOE 00ecIeueHmne

OcHoBHasi InTepaTypa

1. ®uxrenronsi, I'. M. OCHOBBEI MaTeMaTH4YeCKOro aHanu3a. YueOnuk.B 2 4. U. 2/ I". M.
®uxrtenronpl. — 10-¢ m3a., crep. — Cankr-IlerepOypr : Jlans, 2019. — 464 ¢c. —
Texkcr : osnextpoHHbIl // Jlanp : »1meKkTpoHHO-OMOnMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/115730 (mata oopamenus: 11.03.2019). — Pexxum gocrymna:
u3 kopriopatuBHoil cetu TIIY.

2. WmenH, B. A. Matemarndecknii aHaJM3: yaeOHUK Jutst OakanaBpos: B 2 4. U. 1 / B. A.
Wnwun, B. A. CagoBunuwii, b. I'. CennoB. — 4-e u3a. . — Mocksa : FOpaiit , 2013. —
URL:http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-69.pdf (mata  oOpareHus:
11.03.2019). — Pexxum noctyna: u3 KopropatuBHoii cetu TITY.

3. Wnwun, B. A. Maremarnyeckuii aHanu3. YueOHUK 1y1s 6akanaBpos. B 2 4. U. 2 / B. A.
Wnwun, B. A. CagoBununii, B. X. CernoB . — 3-e uzn. . — Mocksa : FOpaiit , 2013. —
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URL: http://lwww.lib.tpu.ru/fulltext2/m/2014/FN/fn-88.pdf  (mara  oGpareHus:
11.03.2019)— Pexxum moctyna: u3 koproparusHoi cetu TITY.

4. bepman, I'. H. COopHHK 32/1a4 10 KypCY MaTeMaTUYECKOT0 aHaju3a : yueOHoe nmocooue
/ T'. H. bepman. — 6-e uzn., ctep. — Cankr-IlerepOypr : Jlanp, 2017. — 492 ¢. —
ISBN 978-5-8114-0657-9. — Tekcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/89934 (marta oOpaiueHus:
11.03.2019). — Pexxum poctyna: u3 kopnoparuBHoii cetu TITY.

5. bubuko, 0. H. Kypc oObikHOBeHHBIX nudPepeHIHATbHBIX ypaBHEHHH : ydeOHOE
nocobue / FO.H. bubukos. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2011. — 304
c. — Tekct : anexrponHslii // Jlanb : 3neKTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/reader/book/1542(nata oOpamenus: 11.03.2019). — Pexum
JocTyna: u3 koprnopatuHoit cetu TITY

JlonoTHUTEIbHASI JIUTEpPaTypa

1. Beicmias maTemaTuka JJis TEXHUYECKHX yHHBepcuTeToB. B 5 u.: U. 3 : luddepenunansHoe
u uHTerpasibHoe wucuucienue. [Ku.] 3 : HuterpanpHoe wucuucinenue (QyHKUUNA OJIHOM
nepemennoit . — 2017. — 494 c. / B. H. 3apopoxusiii, B. @. 3anemex, A. 0. Tpudonos,
A. B. IlamosaimoB. HanmoHanbHBI HCCIEIOBATENbCKUN TOMCKHUN MHOJIUTEXHUYECKUH
yauBepcuter (TIIY), ®wusuko-rexunueckuir wuHcTuTyT (DTU), Kadenpa Beicmiei
MareMaTHuKu ¥ maremarudeckor ¢umsukun (BMM®). — Tomck: Uznp-so TITY, 2014. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf (mata obOpamenus: 11.03.2019). —
Pexxum noctyna: uz kopnopatuBHoi cetu TIIY.- TekcT: 351eKTpOHHBII.

2. Bpicmas MareMaTHKa JIs TEXHUYECKUX yHUBepcuTeToB. B 5 4. Y. 3 : luddepennmansHoe
u uHTerpanbHoe wucumcnenue, [Ku.] 2: duddepenunansHoe wucuucieHue GyHKIUN
HECKOJIbKUX MEePEeMEHHBIX . — 2-€ u31., ucnp.. / B. H. 3amopoxusiii, B. @. 3ansmex, A. 1O.
Tpudonos, A. B. Illanosanos. HannoHnaneHbll  uccnenoBarensckuil  ToMckui
nonutexuunueckuit yausepcuteT (TITY), dusuko-rexunyeckuii uactutyt (OTHU), Kadenapa
BHICIIEH MaTeMaTuku u MaremaTtuueckod ¢uszuku (BMM®).— Tomck: Mzp-so TIIY,
2014— URL  http://www.lib.tpu.ru/fulltext2/m/2015/m133.pdf (mara oOGpareHus:
11.03.2019). — Pexum noctyna: u3 kopropatuBHoii cetr TITV.- TekcT: 21eKTpOHHBI.

3. Tepexuna, JI. U . COOpHUK WHAMBHIYANbHBIX 3aaHAN IO BBICIIECH MaTeMaTHKe. Y4eOHoe
nocobue. B 4 u. Y. 2 / JI. U. Tepexuna, U. N. ®uxc ; HarronanpHBINA HCCIeT10BATENbCKHIMI
Tomckuit nonutexunyeckuit yuusepeutet (TIIY), ®usuko-rexunueckuit uacruryt (OTH),
Kadenpa Boiciieit MaTematuku 1 Marematudeckoil ¢puzuku (BMM®) . — Tomck : M3a-Bo
TITY , 2011. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m263.pdf (mata obparenus:
11.03.2019). — Pexum noctyna: u3 kopropatuBHoii cetr TITY.- TekcT: 2IeKTpOHHBIA.

4. Tepexuna JI. . Beicmias maremarnka. YueOnoe nocodue. Y. 2. [Ipeaen. HempepsiBHOCTSD.
[TpouzBonnas ¢pynkuuu. [Ipunoxenus npon3BoaHoNH. OyHKIIMKU HECKOJIBKUX NEPEMEHHBIX /
JI. N1. Tepexuna, 1. U. ®ukc . — Tomck : [Jenvramnan , 2012. — 192 c.: nn.- Tekcr:
HEIOCPEIACTBEHHBIMN.

6.2. UudopmalinoHHOE M IPOrpaMMHoe o0ecrevyeHne

Internet-pecypcsl (B T.u. B cpene LMS MOODLE u np. obpa3oBarenbHble U OMOIMOTEUHbIE
pecypcehl):
1. DnextponHslil Kypc Marematuka 2 bontoBckuit 3anpmex., Beo- moanepxkka,
ommcanue 1o cceuike https://stud.Ims.tpu.ru/course/view.php?id=2285
‘Marepuansl npeacTaBieHsl 5 MmoaynsMu. Kaxabiit MOIyTb COIEPKUT
TEOPETHUECKHUE M MPAKTUICCKHUE MAaTEPHAIIBI JJISI OJATOTOBKH K 3aHATHSAM, BApPHAHTHI
WHAWBUIYAIbHBIX TOMAITHUX 3a/1aHUH, TECTHI.



https://e.lanbook.com/book/89934
https://e.lanbook.com/reader/book/1542
http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf
http://www.lib.tpu.ru/fulltext2/m/2015/m133.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/26623
http://www.lib.tpu.ru/fulltext2/m/2012/m263.pdf
https://stud.lms.tpu.ru/course/view.php?id=2285

2. http://mathnet.ru — obmepoccuiickuii MaTeMaTHYeCKHU# ITopTal

3. http:/lib.mexmatoru  —aneKTpoHHass  OUONHOTEKA  MeXaHHKO-MATEMATHYECKOIO
bakynsrera MI'Y

Jlnnen3uoHHOE IporpaMMHoe obecrederue (B COOTBETCTBHH ¢ IlepedneM JIHIEH3HOHHOIO
nporpamMmHoro odecnedenus TITY):

1. 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings; Design Science
MathType 6.9 Lite; Google Chrome; Mozilla Firefox ESR; Tracker Software PDF-XChange Viewer;
WinDjView; XnView Classic; Zoom Zoom

7. Ocobbie TPeOOBAHUA K MATEPHATLHO-TEXHHYECKOMY 00€CIIedEHHUI0 AHCIMILIHHbI
B yuebHOM mporecce HCIONIb3yeTces ClIeAyomee 060pya0BaHue:

Ne HaumeHoBaHue CTIENMATbHBIX TOMEIIEHH I | HanmenoBanue 060pynoBaHUs

1 AynuTopus 1N TpOBENEHHS y4eOHBIX e Kowmmnsrortep-1mr.;
3aHATHI BCEX THIIOB, KypCOBOT'O ° TeJ’[eBngop LG -1t
IIPOEKTHUPOBAHMSA, KOHCYJIbTAI[UH, TEKYIIEero e Kamepa Gammal533D — 1 mr.;

KOHTPOJIS ¥ IPOMEXXYTOYHOM aTTeCTAIlMI
634034, Tomckas ob6macts, r. Towmck,
Cogerckas ynuna, 1. 73, ctp. 1, 512

Jlocka aymuTOpHas MOBOPOTHAS - 1
IT.;

e Kommiexr yueOHoM Mebenu Ha 24
ITOCATOYHBIX MECT.

Pa6ouas mporpamma coctaBneHa Ha ocHOBe OOImel XapaKTepHCTHKH 06pa3oBaTelbHORH
nporpammel 1o HanpasieHnro 18.03.01 Xumuueckas TexHONOTHs /TeXHONOTHS HEGTEra30XUMHUK U
[OJIMMEPHBIX MaTepuanos (npuema 2019 r., ounas popma o0yuenus).

Paspabotauk(n):
JI0/DKHOCTB Toanucek DUO
Iouent OMU (7/%‘” 7& Llexanosckuii LA.

ITporpamma ono6pena Ha 3aceqaunu OMU 1IBUIT (poToko, 07.2019)

3aB.xadenpoit -pyKOBOAUTED OTAETIEHUS

1.¢.-M.H., npodeccop /Tpudoros A.FO./




