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1. Ilesiu ocBOeHMSI M CIUIIJIMHBI

LlensiMu OCBOEHUS JUCHMIUIMHBI SBIIsiETCS (popMUpoBaHHE y 00ydarOMXcs OMPEIeICHHOTO
OOIl (m. 6 OOmeit xapakrepuctuku OOII) cocTaBa KOMIETEHIMH IJIs TOJITOTOBKU K

po(heCCUOHANBHOM 1eSTeIbHOCTH.

Kon CocTaBisilonMe pe3yJbTATOB OCBOEHHUs (1ECKPUNTOPHI KOMIIETEHINH )
HaumeHnoBanue
KOMIIeTeH
HH KOMIETEHIMH Kon HanmenoBanue
Braneer ombITOM MpUMEHEHUS 3aKOHOB €CTCCTBCHHBIX HAayK M
Croco6HoCTE VK(Y)- | MatemMaTM4ecKux METOJIOB M MOJIENIEH I PENICHUS 32189
0CYILECTBIATD 1.B1 TEOPETHYECKOTO M MPUKIAJHOTO XapakTrepa
MOMCK, KPUTUUECKUIL
aHalu3 1 CHHTE3 YMeer pemats 3aJa4i TEOPETUUECKOTO U MPUKIAJHOTO XapaKrepa
YK(V)-1 | uadopmarmu, VK(Y)-
MIPUMCHSAT LYl
CHUCTCeMHBIH  IOJX0O]
A PCILCHHA VK 3HaeT 3aKOHBI €CTECTBEHHBIX HAyK M MAaTeMAaTHIECKHE METOIbI
MTOCTAaBJICHHBIX 3a/a4 (¥)-
131 TEOPETHYECKOTO XapakTepa
Braneer MmateMaTHYeCKUM ammapaTtoM anreOpsl U
OIIK(Y b depeHmraIbHOro nCUYHCICHUS GYHKIUHA OHOW U HECKOJBKUX
1 B(l MEPEMEHHBIX JUI MIPOBEJECHNUS TEOPETHUECKOTO UCCNEN0BAaHHS U
>l MOJEMMPOBaHUs QU3NIECKUX U XUMUYECKUX MPOLECCOB U SIBICHUM, a
TAKKE, VISl PEIICHUS NPO(ECCHOHAIBHBIX 3a/1a4
Braneer mateMaTMYeCKMM amnmnapaToM MHTETPaIbHOTO UCUUCIEHHS U
OTIK(Y QG epeHINaIbHBIMI YPABHEHUAMU ISl TPOBEICHUS
)_1']3(2 TEOPETHECKOTO UCCIENIOBAHNA 1 MOJIEMPOBAHHS busnyecKuX U
XUMUYECKUX TMPOIECCOBH SBICHHUH, a TaKkxKe, WIS PeLIeHUs
npodeccHoHaIbHBIX 3a7a
Cnoco6GHOCTD Braneer MateMaTHYECKUM ammapaToM KOMIUICKCHOTO H
HCTIOTB30BATH OTIK(Y ONEpaIlIOHHOTO UCYHCIICHHS, PAAAMU JI1 NPOBEACHUS
MaTeMaTHYECKHe H )-1.B3 TCOPETHIECKOTO HCCIEA0BAHMA U MOJIETHPOBAHHA (bu3NIecKuX U
XAMUYECKHAX TPOIIECCOBH SBICHHUH, a TAKKe, U1 PEIICHUS
€CTCCTBCHHOHAYYHBIE
OIIK(Y)-1 po(ecCHOHABHBIX 3a/a
SHAHHA vaemeHHﬂ OINK(Y | YMmeer npuUMEHSTh U3ydEHHbBIE METO B! anreOpbl U aHAIN3a VT
3ajatd CBOCH )-1.Y1 | pemieHus cTaHIapTHBIX 33,189
PO eCCHOHANBHOI OIIK(Y | YMeer npuMeHATh annapaT UHTEIPaIbHOTO UCUMCICHUS I
NEATENTEHOCTH )-1.Y2 pEIIeHUsT CTAHIAPTHBIX 3a/1ad
OIIK(Y | YMeeT mpuMeHATh annapaT TEOPUHU PSJIOB U KOMIUIEKCHOTO aHAJIM3a
)-1.Y3 | npwu penieHuy CTAHIAPTHBIX 3a1a4
3HaeT OCHOBHBIE IOHATUS ¥ TEOPEMBI TMHEHHON U BEKTOPHOI
OIIK(Y | anreOpsl, aHATMTHYECKOW TE€OMETPHH, TCOPHH JMHEHHBIX
)-1.31 IPOCTpaHCTB, AN} hepeHINATBHOTO HCYNCICHUS (O YHKINN OTHOM U
HECKOJIBKUX IIepeMeHHBIX
OTTK(Y 3Haer OCHOBHEIC [OHATHS M TEOPEMbI HHTETPAILHOTO HCHHCIICHNUS
132 (GYHKINT OJTHOM M HECKOJBKHUX MEPEMEHHBIX U (D (epeHIHaIbHBIX
)1 ypaBHEHUH
OIIK(Y | 3HaeT OCHOBHBIC OTIPEICIICHAS U MOHATHS TEOPUH PSNIOB, (yHKIUH
)-1.33 KOMIUIEKCHOTO MEPEMEHHOTO M ONEPALlMOHHOTO MCUHUCIICHUS

2. Mecro qucoumiiuHbl (MoayJsi) B crpykrype OOII

Jucuumnianaa oTHOCHTCS K 0Oa30oBoi yactu bioka 1 ydeOHOro mmana oOpazoBaTesbHON
MpOrpamMmBbl




3. IllnanupyeMble pe3yJabTaThl 00yUeHUs M0 JUCHUILIHHE

[ocnie ycnemHoro OCBOSHHS JUCHHUILUIMHBI OyAyT CPOPMUPOBAHBI PE3YIBTATHl OOYIECHHUS:

Ilnanupyemble pe3yibTaTbl 00y4eHMs MO KomneTeHnuuu
JUCHMILIMHE
Kox HaumeHoBaHue
YMeTs HHTETpUPOBaTh palMOHAILHBIE,
P/JI1 | mpocreiimne uppanroHaibHbIE, OIIK(Y)-1

TPUTOHOMETPUYECKHE (yHKINU

YMETh BRIUUCIIATE OIIPEACIICHHBIC 1

P2 HECOOCTBEHHBIE MHTETPAJIBI YK¥)1
PI3 | YMeTb HaXouTh KpaTHbIE, HHTETPAJIbI OIK(Y)-1
VYMeTb HaX0UTh KPHUBOJMHEHHbBIE U
P4 MOBEPXHOCTHBIE UHTETPAJIbI, HAXOUTh YK(VY)-1
OCHOBHBIC XapaKTCPUCTUKA BEKTOPHBIX
noJieit
YMeTs HaX0MUTh PeIIeHHs
PIIS ¢ hepeHnraNsHBIX Yy paBHEHHH IEPBOTO U OTTK(Y)-1

BBICIIETO MO PSIIKOB M CHCTEM JIMHEHHBIX
T G epeHIMATBHBIX Y paBHEHUH

O11eHOYHbIE MEPONPUATHUSI TEKYILLIETO KOHTPOJISI U IPOMEXKYTOUHON aTTeCTAallUH MPEACTABICHBI B
KaJICHIapHOM PEUTUHT-TJIaHE TUCIUUTIIINHBI.

4. CTpyKTYypa M cofep:KaHHe TUCHUIIMHbI

OcHoBHBbIE BUAbI Y4eOHOM e ITeJIbHOCTH

Pasnensl AucumMILIMHBI @ opMuUpyeMbl i Buabl yueOHol JesiTeJbHOCTH O0bem
pe3yJbTaT BpeMeHH,
o0y4yeHus1 mo 4.
JAUCIMILTHHE
Paznen 1. P11 Jlexiun 8
HeonpeneeHHbIH HHTerpaj [pakTnueckne 3aHATHS 10
JlabopaTopHbIe 3aHATUS 0
CamocTosiTesbHas padboTta 26
Pa3znen 2. P2 Jlexmun 6
OnpenesieHHbI M HECOOCTBEHHBIH [IpakTnueckue 3aHATHS 8
HHTeTpax JlabopaTopHbIe 3aHATUS 0
CamocTosiTesbHass padboTta 20
Paznen 3. PI3 Jlexuuu 8
Kparnble uHTErpassi IIpakTnyeckue 3aHATUS 8
JIaGopaTopHbIE 3aHATHS 0
CamocTosiTenbHasi paboTa 24
Paznen 4. P14 Jlexmuu 14
DJIeMeHThl BEKTOPHOT 0 AHAIN3A [IpakTnueckue 3aHATHS 10
JlaGopaTopHbIe 3aHATHS 0
CamocrosiTenbHas paboTa 24
Pasnea 5. PI5 Jlexunn 12
JnddepenunanbHbie YPABHEHHsI H IIpakTHueckue 3aHATHS 12
CHCTEMbI JIabopaTopHbIe 3aHATHSI 0
CamocrosTensHas paboTa 26




Conep)kaHue pa3aesioB TUCIHUIIINHBL:

Pa3nen 1. HeonpeeJie HHbI MHTETPas

[lonsiTue mepBooOpasHOM  (QyHKIMHM W HeompeneleHHoro uHTerpasa. CBoiicTBa
HEOIPEJEIIEHHOTr0 NHTerpana. Tabnnua naterpanos. Metoasl nHTerpupoBanus. [lpocreiinme
panMoHanbHble ApoOM M HMX HHTErpUpoBaHHE. TeopemMa O NpPEICTaBICHUU NPABUIbHOU
palMoOHAIBHONM JApoOM B  BHUJE CYMMBI KOHEYHOTO YHCIA MPOCTEHIMX JIpoOei.

Hurerpuposanue BBIPAXKEHU, coAepKaMX TPUTOHOMETPUUECKUE GbyHKIIH.
WnTerpupoBanne HEKOTOpPBIX HppanuoHanbHblX (QyHkuuil. IlogcranoBku YeOsbliesa,
TPUTOHOMETPUYECKHE.

TeMbl JIe KIMIA:

1. Tlepoo6pasnas u HeompeneneHHbl uHTerpan. OOIIME METObl MHTETPUPOBaHUA METOJ MOACTAHOBKH,
MHTETPUPOBAHHE TI0 YaCTIM.

WHTerpupoBaHue palMoOHAIBHBIX ApoOeit

HHTerpupoBaHue TPUTOHOMETPHUICCKUX ()yHKIHI

WnrterpupoBanne  MppanuoHambHBIX  ¢yHKumiA. [loncranoBkm  UeOwlmieBa, TPUTOHOMETPHUIECKHE
HOACTAHOBKU

TeMbI MpaKkTHYe CKUX 3aHATUM:

HemnocpenctseHHoe MHTErpUpoBaHKe. Ta0iuIa HHTETPAoB.

pwN

3aMeHa IepeMEHHON, UHTErPUPOBAHUE 110 YACTIM
HHTerpupoBanne pannoHaJIBHBIX IpoOeit
WHTerpaibl OT TPUTOHOMETPHYCSCKUX (DYHKIH.

bR O

HuTerpupoBanne uppanuoHaipHOCTeH. [lofcTanoBku YeOblmeBa, TPUTOHOMETPUYECKUE MOACTAHOBKU

Paznea 2. OnpenesieHHBIA M HECOOCTBEHHBIN HHTETPAJ

3agaun, TPUBOJSAIME K MOHATHUIO OMPEACIICHHOrO MHTerpana. OnpenesieHue MHTErpaibHON
cymmbl Pumana. [loHsiTue ompeneneHHOro MHTEerpaia, ero reOMeTpUYecKuii u (pU3nUeCKHil
cmpici.  Knmaccel  umHTerpupyembix (yHkiuil. CBOMCTBAa ONpeNeNeHHOTO HMHTErpasa.
Beruncnenue ompeneneHHoro wmHTerpana. @opmyna Herorona-Jlelibnuma. ['eomerpuyeckue
NPUJIOKEHUST OIpeAeJIeHHOT0 WHTerpaia. HecoOCTBeHHBIE WHTETpasibl ¢ OECKOHEUYHBIMHU
npeaenamu.  Ompenenenue, cBoicrBa. [Ipu3Hak  CXOAMMOCTH  MHTErpajgoB  OT
HEOTpULIATENbHBIX (yHKUIUM. AOCONIOTHAsS U YCIOBHas CXOAMMOCTh. HecoOGcTBeHHBIE
UHTETpaJIbl OT HeorpaHWYeHHBIX (QyHKuMi. Teopema cpaBHEHHS. AOCONIOTHAS W YCIOBHAas
CXOIUMOCTb. MIHTETpas, 3aBUCIIIMI OT IapamMeTpa.

TeMbl JIe KUM:

1. Tlomsatie u cBoiicTBa ONMpENENEHHOTO HHTEIPAA.

2. ®opmyna Hetotona-JleitOnuna. [IpunoxeHus onpeaeneHHOro HHTerpaia
3. Heco6cteennsie unterpanst | u |l poma

TeMbl IPaKTHYeCKUX 3aHATHM:

1. OnpeneneHHblid UHTETpaj, CBOMCTBA, OLEHKH, BEIYUCICHHUE.

2. Tlpunoxenus ompezenenHoro unTterpana. Hecobctsennsie unterpamst | u ll pona, Berancnenne
3. Hecob6cmsennnie uuTerpaisl | u |l poja, MpU3HAKE CXOMMOCTH.

4. KoutponsHas pa6ota o teme «Heomnpe/eneHHbIil 1 ONpe/ieieHHbINH HHTErPaD

Pa3znen 3. KpaTHble HHTerpaJibl

3araun, NPUBOAALIME K MOHIATHIO JBOMHOrO MHTerpana. OnpeneneHue JBOMHOIO MHTErpaa,
reoMeTpuueckuid u ¢usnueckuii cmeica. Teopema cymecTBoBaHMS, cBoiicTBa. CBeneHHe
JIBOMHOTO HMHTETpajla OT HENpephIBHOW (YHKIHMHM K TOBTOPHOMY HHTerpaimy. Teopema o
3aMEHE IEPEMEHHBIX B JIBOMHOM HHTErpaie. 3ajadd, NPUBOAALME K IOHATHIO TPOMHOIO
uHTerpana. TpoliHON MHTETpall, ONPEEICHUE, CBOMCTBA, BBIYUCICHUE B ICKAPTOBON CUCTEME
koopauHat. DopMynMpoBKa TEOpPEMBI O 3aMEHE IIEPEMEHHBIX B TPOWHOM HWHTETpaJIe.



[unuuapuyeckue u cdepuyeckue KoopauHatbl. [IpuioxkeHue KpaTHBIX WHTETPAJIOB:
BBIYHCIIEHHE 00BEMOB TEN U IUIOMAIeH (Uryp, pelieHre 3a1ady MEXaHUKA U (U3UKH.

Tembl NeKkumii:

1. JIBoiiHBIe MHTETpabl, CBEICHUE K NOBTOPHBIM HHTerpanaM. CBONCTBA JBOWHOTO MHTETpaa.

2. 3aMcHa IEpEMEHHBIX B JBOMHOM HHTErpaje, ero BBIYHCICHHE B MOJIIPHOM cucTeMe KOOpIuHAT. TpoitHbie
uHTerpassl ¥ ux Berunucienue B JICK

3. 3aMeHa mNEepeMEHHBIX B TPOWHOM HWHTETpaje, €ro BBIYUCICHHE B IWIMHIPUISCKUX H CHEPUICCKHUX
KOOPIMHATAX

4.  TIpunoxeHUs] KpaTHBIX WHTETPAoOB

TeMbl NPpAaKTHYECKUX 3aHATHIL:

JIBolinble nHTErpansl, cBoiictBa. Beiuucnenue B JICK

JIBoitHBIe MHTETpaisl, cBoKcTBa. Brruucnenue B IICK

TpoliHble UHTETPAJIBL.

Tpoitasie unTerpanst. LHmmaapuueckas CK. Chepuueckas cucteMa KOOpPAUHAT

AwdNPE

Paznen 4. DjieMeHTHI BEKTOPHOI0 aHAJIN3A

KpusonnHeiiHble UHTETpabl 110 AJMHE OYTM U KoopauHaTam. OmnpeneneHue, CBONCTBA U
BBIUMCIICHUE KPUBOJIMHEWHBIX HWHTErpaioB Teopema I['punHa. VYcinoBus HE3aBUCHMOCTH
KpUBOJIMHEHHOro HHTErpaja oT MyTH HHTerpupoBaHus. OTbICKaHUE QYHKLIMH 110 €€ OJTHOMY
middepennnany. [loBepXHOCTHBIM HHTErpajl MO IUIONRAM MoBepxHOocTU. OmpeneneHue,
dopmyna s BeluuciaeHus. OmnpeneneHue, (U3MYECKUN CMBICI, CBOICTBA M BBIUKCICHUE
MOBEPXHOCTHOIO MHTErpaja mo koopauHataMm. Teopema u ¢gopmyna Octporpajackoro-I aycca.
OpueHTanus MOBEPXHOCTH M HampaBlieHHe o0XoJa 3aMKHYTOro KoHTypa. Teopema u
dopmyna Crokca. Bekropuoe nose. Oneparop I'amunbsTona. uddeperuanbapie onepannu
IIEPBOTO NOpsAJKA B CKAJIAPHOM M BEKTOPHBIX NOJSIX. J(MBEpreHIus BEKTOPHOIO IOJIA, €€
¢usnyeckuit  cmpicn. Llupkynsuuss u poTtop BekTtopHOro mois. lloTeHumanmpHBIE U
cojeHouanbHble Mois. Teopema ['enpmronbua. JuddepeHuunanbHbie onepanuu BTOPOro
HopsaKa.

Tembl Jexkumii:

1. KpusosmHelinbie nHTerpanst I-ro pona.

2. KpuBomuueitnpie naterpaist ll-ro poma. Teopema I'puna.

3. VYcioBus HE3aBHCUMOCTH KpUBOJMHEIHOTO MHTErpana |l-ro pona ot myT HHTETpUpOBaHUS

OrtpickaHne (YHKIUH 10 ee HoJTHOMY mud depernunay . [IpuioKeHus] KpUBOJIMHEHHBIX HHTCTPAJIOB
IMoBepxHOCTHBIE MHTErpaisl |-ro pona

IMosepxuocTHsle MHTerpass! ll-ro poma

Teopemst Crokca u Octporpanckoro-I'aycca. IlpunosxeHns MOBEpXHOCTHBIX WHTETPAJIOB

BektopHoe more, pabota, moTok moms. duddepeHnuanbHbple onepanyuy IepBOoro U BTOPOTO MOPSIKOB B
CKaJLIPHOM M BEKTOPHBIX IMOJIIX

No ok

TeMbl IpaKTH4YeCKUX 3aHATHH:

1. KpuBosmHeiinsle uHTErpaisl I-ro pona.

2. Kpusommueiinsle mHTerpams! ll-ro poma. ®opmyna 'puna. He3aBucuMocTs KpUBOJIMHEHHOTO WHTETpajia OT
My TH UHTETPUPOBAHUSL.

3. TloBepxHocTHBIE MHTErpams! |-ro posma

4. Tlosepxuoctable uHTerpasbl |I-ro poma. opmynsr Crokca u Octporpanckoro-I'aycca

5. KonrtpomsHas paboTa Mo KpaTHBIM HHTETpaJiaM M TCOPHUH BEKTOPHBIX MOJEH

Paznen 5. lud ¢ epeHuuaibubie ypABHEHUSI M CHCTEMBbI

JAu¢ ¢ epeHunaibabie ypaBHeHHs NEPBOI0 MOPSAAKA: OCHOBHBIC OIPEIEICHUS U MOHATUS.
VYpaBHEHUA C pa3AeAIOUMMUCA TEPEMEHHBIMU, OIHOPOJHBIE YpPAaBHEHMSA, JIMHEHHbIC
ypaBHeHMs.  YpaBHeHUss  bepHymin, ypaBHeHMssT B IOJHBIX  JuddepeHLnanax.



Nurterpupyronmii  MHOxHUTENb. dudPepeHuuanbHble ypaBHeHHS BbICIIMX IOPSJAKOB:
OCHOBHBIE IIOHATHS M OIpPEACICHUSA. YPAaBHEHHUs, AONYCKAIOIME ITOHMIKEHHUE IOpsIKa.
Jluneitnele omHOpoAHbIE mu(pepeHUnaTbHbIE YypaBHEHUA. JIuHelHble HEOTHOPOIHBIC
muddepeHInanbHbpIe  YpaBHEHUS C TPOM3BOJBHOW TMpaBod dacThlo. Meton Jlarpanika
(Bapmanuu NOCTOAHHBIX). JIMHEilHbIe HeoTHOpoIHBIE AU(depeHInanbHble YpaBHEHHUS C
NOCTOSIHHBIMH ~ KOO((UIIMEHTaMH  CO  CHeHUaNbHOM  mpaBod  4acTtbio. CHUCTEMBI
muddepeHInaTbHBIX YPaBHEHUM: OCHOBHBIE OMpeAeieHUs U MOHATUA. JInHelHble crucTeMbl
mddepeHInaIbHbIX YPaBHEHUN € TOCTOSHHBIMH KO3(puIineHTaMu. MeTo bl pereHusl.

Tempbl Jie KImii:

1. OV l-ro nopsaka. 1Y ¢ paspenstomiuMucs NMepeMeHHbIMU, oaHopoaHble. Jluneitnsle Y 1-ro mopsiika,
ypasHenue bepHyim.

Y B momubIX mudpepeHnnanax, HHTErpUPYIOMNI MHOKHUTEIIb.

JY BbICIIMX MOPSAKOB, NOMyCKalolMe MOHIKeHHe mopsaka. Jlunelinsie oqnopomusie Y. Onpenenurens
Bponcxkoro.

JIuneitnpie HeoqHopoaubie /1Y . Metoa Jlarpanxa.

w N

JIuneitnpie HeoqHOpoaHBIE /1Y co cnenuanbHON MpaBoii yacThio YpaBHEHHUS Dilnepa

o gk~

CucreMbl uddepeHInaNIbHbIX yPaBHEHHH, OCHOBHBIC IOHSTHS M OINpelelieHUs. MeToJ HCKIFOYCHUs,
MeTo Diiyiepa, HHTErpUPyeMble KOMOWHALINH.

TeMbl NpaKTH4Ye CKUX 3aHATHIM:

1. VY 1-ro mopsmxa.

2. JIY lro mopsmka.

3. IV BbICIIKX [OP s IKOB, JIOITy CKAOILME MOHIKEHHE opsiaka. JInHeHble onHopoaubie Y.

4. Jluneitapie HeomHopoausie JIY . Meton Jlarpamxka. JIuneiiHsie HeomHOpOAHBIE [IY CO crienManbHOM mpaBoit
4acTbiO

Cuctemsl muddepeHnaabHBIX ypaBHSHIH

6. KontpomsHas pabota

o

5. Opranm3anusi caMOCTOSITeIbHO PadoThI CTYIeHTOB

CamocTtodrenbHas padoTa CTYIECHTOB NPU U3YYEHUU AUCHMIUIMHBI (MOIYIIS) IPEeLycCMOTpEHA

B CIICYIONMX BUIaX M opMax:

6.

PabGota B 5IEKTpOHHOM Kypce (M3ydeHHE TEOPETHUECKOTO MaTepHala, BBIIOJIHEHHE
WHJIMBUIYaJIbHBIX 3aJaHUN U KOHTPOJIUPYIOLMX MEPOIPUATUHI U 1p.);

M3yueHue Tem, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TIPOPAOOTKY;

Beimonnenue nmomammHMX — 33JaHui, pacdyeTHO-Tpaduueckux paboOT W JOMaIHUX
KOHTPOJIBHBIX paboT;

[loaroroBka K MpakTUYECKUM 3aHATHSM,

[ToaroroBka K OIEHUBAIOIIMM MEPOIPUSITUSIM

6. YueOHo-MeTOANYECKOe U HH(OpPMALIMOHHOE 00€ecneYeHre TUCHUITUHBI
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1. ®uxrenroinsi, I'. M. OcHOBBI MaTeMaTHUYECKOIro aHaiau3a. YueOuuk.B 2 4. Y. 2 /1. M.
®duxrenronbir. — 10-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2019. — 464 ¢. —
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URL: http/Awww.lib.tpu.ru/fulltext2/m/2014/FN/fn-69.pdf (nata obparmenmus:
11.09.2020). — Pexwum moctyma: u3 KopropatuBHou cetu TITY.

3. Wnbun, B. A. Marematuuecknii ananu3. YueOHUK 11 OakanaBpos. B 2 4. Y. 2/ B. A.
Wnbun, B. A. Cagosauunii, B. X. CennoB . — 3-e u3a. . — Mocksa : FOpaiit , 2013. —
URL: http//www.lib.tpu.ru/fulltext2/m/2014/FN/fn-88.pdf (mata oGparteHwust:
11.09.2020)— Pexxum mocrymna: u3 koproparuHoii cetu TITY.

4. bepman, I'. H. COopHUK 3a/1a4 IO KypCcy MaTeMaTH4YecKOro aHaiu3a : ydeOHoe mocolue
/T. H. bepman. — 9-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 492 ¢. —Texker
: AJICKTpOHHBIN // JIaHb : 3neKkTpoHHO-0MOMmMoTeuHas cucrema. — URL.:
https:/e.lanbook.com/book/126705 (mata obpamienus: 11.09.2020). — Pexum nocryma:
13 KOPIOPATUBHOM CETH.

5. bubuxos, }0. H. Kypc o0bikHOBEeHHBIX T (depeHIInaIbHBIX YpaBHEHHH : ydeOHOE
nocobue/ FO.H. bubukoB. — 2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2011. — 304
c.— Texcr : snexrponHbIit // Jlanb : anmekrpoHHO-0MOIMoTeuHas cuctema. — URL:
https//e.lanbook.com/reader/book/1542 (mara obpammenus: 11.09.2020). — Pexxum
JIOCTyma: U3 KopriopatuBHou cetn TITY

Jlono/tHUTe IbHASI JIUTepaTypa

1. Beicmas mateMatuka Ui TeXHUUECKuX yHUBepcuTeToB. B 5 u.: Y. 3 : Tudxpepernnansuoe
1 uHTerpanbHoe ucuncienue. [Ku.] 3 : UaterpansHoe ucuuciaenne GyHKIUN 0XHON
nepemenHoi . — 2017. — 494 c. / B. H. 3anopoxusiii, B. @. 3anemex, A. 10. Tpudonos,
A. B. [llanoBanos. HamuoHaabHEIN HCCIENOBATENLCKAN TOMCKUN MOJIUTEXHUYECKU I
yaupepcuteT (TIIY), @usnko-Texunueckuit unctutyt (OTH), Kadenpa Briciuei
MaTeMaTuku U Marematrndeckol gusuku (BMM®). — Tomck: Usn-so TIIY, 2014. —
URL.: http//www. lib.tpu.ru/fulltext2/m/2015/m132.pdf (mara obpamenus: 11.09.2020). —
Pexxum nocryna: u3 koprnoparuBHoit cetu TITY.- TekcT: 25eKTpOHHBIM.

2. 3anmopoxwusriii B.H., 3anmemex B.®., Tpudonor A.1O., [llanoanos A.B. Beicmas
MaTeMaTHKa i1 TeXHUYeCKuX YHuBepcuTeToB. U. 5 Jlnddepennmnanbabie ypaBHEHUS:
VYuebnoe nocodbue..- Tomck: Mz, TITY, 2014
httpz//catalog. lib. tpu.ru/ec/simple/document/RU%5CTPU%5Cbook%5C319786

3. Tepexuna , JI. 1 . COOpHUK MHAMBUIYAIbHBIX 33JJaHUH 110 BBICIIEH MaTeMaTHKe. Y4eOHOe
nocobue. B 4 4. U. 2 /JI. . Tepexuna, W. . ®ukc ; HarmoHanbHBIN HCCIEA0BATEIBCKUAM
Tomckuit nonurexunueckuit yauusepcutet (TIIY), @uzuko-rexuuueckuit uHctutyt (OTH),
Kadenpa Briciieii MaTemMaTuKu U MatreMatndeckoi ¢pusuku (BMM®) . — Tomck : M3a-Bo
TITY ,2011. — URL: http//www.lib.tpu. ru/fulltext2/m/2012/m263.pdf (nara oOpameHus:
11.09.2020). — Pesxxum nmoctymna: u3 koprnoparuBHoi cetu TITY.- TekcT: 371eKTpPOHHBIHA.

4. Tepexuna JI. . Beicmas matemaTnka. Yue6Hoe nocodue. Y. 3. Heonpenenenusiit
unrerpan. OnpeaeneHHbli nuTerpan. Kparuole, KpuBOJMHEWHBIE U TIOBEPXHOCTHBIE
uaTerpanbl. Bexkropuoe mone. / JI. U. Tepexuna, U. . ®ukc . — Tomck : Jlenpramnias ,
2010-2016. — 250 c.: uin.- TekeT: HEMOCPEACTBEHHBIH.

5. Tepexuna JI. . Bricmas marematuka. YdueOHoe ocodue. Y. 4. luddepennmannpie
ypaBHeHUsI. Psinpl. dyHKIIMM KOMIUIEKCHOTO TiepemeHHoro. OnepannonHsrii meros.. / JI. W.
Tepexuna, U. Y. ®ukc . — Tomck : [denvramnan , 2014. — 266 c.: ui.- Teker:
HEMOCPEACTBEHHBIM.

6.2. UndopmanmonHoe u mporpaMMHoe oGecredeHue

Internet-pecypcst (B T.4. B cpene LMS MOODLE u ap. ob6pa3oBarenbHbie 1 OMOIMOTEUHBIE
pecypcehl):


http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-69.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-88.pdf
https://e.lanbook.com/book/126705
https://e.lanbook.com/reader/book/1542
http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/26623
http://www.lib.tpu.ru/fulltext2/m/2012/m263.pdf

1. Dnexrponnsiii kypc Maremaruka 2.1 Tepexuna JI.U., Be6- mognepxka, onucanue
no cceuike httpsJ//stud. Ims.tpu.ru/course/view.php?id=948. Marepuansr
IpeiCcTaBICHBI O MOAYISIMU. Kaxkaplii MOy Ib COIEPIKUT TEOPETUUECKUE U
MPAKTUYECKIE MAaTePHAIIBI UTS TIOJATOTOBKH K 3aHSTHSIM, BAPUAHTHI WHIUBHTyaTbHBIX
JOMAIHUX 33JaHUM, TECTHI.

2. http//mathnet.ru — oGmmepoccHiicKnii MaTeMaTHYECKUM TTOPTAal

3. http//lib.mexmat.ru  —anekrpoHHas OHONMOTEKA MEXaHUKO-MaTEeMaTHYECKOTO
daxynsreta MI'Y

Jluien3nonHoe mporpaMmMHoe odecrieuenme (B coorBeTcTBuu ¢ [lepeyneM Jiume H3UOHHOTO
nporpammHoro odecneuyenusi TITY):
7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; Amazon Corretto JRE 8; Cisco Webex
Meetings; Design Science MathType 6.9 Lite; Far Manager; Google Chrome; Notepad++;
WinDjView; Zoom

7. OcoOble TpeOOBAHMA K MaTe PHATbHO-TeXHHYECKOMY 00€crieYe HUK TUCIUTLTHHBI
B ydueOHOM mporecce HCHONB3yeTCs cleayomee 00opyaoBaHUE [UIsl MPAKTHUYECKUX H
3aHSITUMN:

No HaumenoBanue criennaibHBIX HaumeHoBanue 000pyI0BaHUS
MIOM eIIeHUN

1 [lotounas nekunonHas aymuropus | Kommerotep - 1 mr; Ilpoexkrop - 1 mr; Jlocka aymuropHas
JUTsL TIPOBEJICHUS YYeOHBIX 3aHATHN | HacTeHHas - 2 mT.; KomruekT yaeOHoi Mebem Ha 120 mocalodHbIX
BCEX THUIIOB, KypCOBOTO | MECT;
MPOEKTUPOBAHMS,  KOHCYJbTAIUi,
TEKYLLETO KOHTPOJISt u

MPOMEXYTOUHOM aTTeCTalluu
634028, Tomckas 00J1acTh, T.
Tomck, Jlennna npocnexT, 1. 2, 332

2 IMotounas nexuuoHHast aymaropus | Jlocka ayauTopHas HacTeHHas - 2 mr.; Kommekr yaebnoil mebem
Ui IpoBeieHus yueOHbIX 3anatnii | Ha 102 mocamounbix mectT, Kommerotep - 1 mt.; [Ipoekrop - 1 mirT.;
BCEX THUIIOB, Kypcosoro | TeneBuzop - 2 mrT.
IPOEKTUPOBAHMSA,  KOHCYJbTAIlHI,
TEKYLLETO KOHTPOJIL u

MIPOMEXYTOUHOM aTTecTalluu
634028, ToMmckas 00JacTh, T.
Towmck, JIennHa mpoCHexT, A. 2, 228
Aymitopus JUIsL npoBeneHus | Jlocka aymutopHas HacTeHHas - 2 mrT.; KoMmiekt yueOHOW Mebemu
y4eOHBIX 3aHATHH Bcex TUMHOB, | Ha 30 mocagouHslx MecT; Kommbiotep - 1 mT.; IIpoextop - 1 mr.

KypCOBOTO IIPOEKTUPOBAHHUA,
KOHCYJIbTalluH, TEKYILLETO
KOHTPOJSI ¥ IPOMEXYTOUHOH
aTTeCTalun

634028, Tomckas oOmacts, T.
Tomck, Jlennna npocnex, 1. 2, 419
3 IToTounas nekuuoHHast ayautopus | Jlocka aymuTopHas HacTeHHas - 2 mr.; KomIuiekt yueOHO# Mebemm
Uil poBesieHUs y4eOHbIX 3aHaATHi | Ha 70 mocanouHbx MecT; Komnbiotep - 1 wT.; [Ipoexrop - 1 mrT.

BCEX TUIIOB, KypPCOBOTO
IPOECKTUPOBAHUS,  KOHCYJbTAlUM,
TEKYILIETO KOHTPOJIL u

MIPOMEXYTOUHOM aTTeCTalluu
634028, Tomckas o0Onacte, T.
Tomck, Jlennna nmpocnexT, 1. 2, 434

Pabouass mporpamma cocraBieHa Ha ocHoBe OOmel XapakTepUCTHKM 00pa30BaTENIbHOM
nporpammbl 1o HampasiieHHto 18.05.02 «Xumuueckass TEXHOJOTHS MaTepUaloB COBPEMEHHOM
SHEpPreTHKH» / crnenuanusanus «XuMUYecKass TEXHOJIOIMs MaTepUajoB SIEPHOTO TOIUIMBHOTO
nuknay (mpuema 2020 1., ounas Gopma oOydeHus).


https://stud.lms.tpu.ru/course/view.php?id=948
http://mathnet.ru/
http://lib.mexmat.ru/

IIporpamma ofo6peHa Ha 3acefaHuu BhINycKarolero oraenenus S TL
(ITpotoxon Ne 28-1 ot 25.06.2020).

PazpaboTtunk(u): T ——
JI0JDKHOCTD [Moanuce [)5(0]

Jlouent OMU HIBUII o)z e Tepexuna JLU.

3aBenyroumii kadenpoit - pykosoautens Otaenenus STL ]

I.T.H, npodeccop Wi i / Toptonos A.I'. /

noanuchb



Jluct u3MeHe HMid padoyeii MPOrpaMmbl JUCHUIIMHbBI

YueOHblii TOX

Conepxanne /U3MeHeHUE

O0cyx/1eHo Ha
3aceJaHuH
TO/Ipa3/ieJie HHsI
(mpotoxou)
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