MUHUCTEPCTBO HAVKHU U BBICHIEIO OBPA30OBAHWSA POCCUMCKOW ®EJIEPALIHA
denepalibHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTe/ibHOE Yupexk/IeHHE BbiCIIero oOpa3oBaHus
«HALIMOHAJIbHBIU UCCJIEJTOBATEJIbCKUIA
TOMCKHWH MMOJIMTEXHUYECKWH YHUBEPCUTET»

YTBEPXJIAKO
Jupextop [LIBUIT
aiikoBckuit J1.B.

» 2020 r.

PABOYAS ITPOI'PAMMA JIUCIHHUATIJIMHBI
INPUEM 2018 r.
DO®OPMA OBYYEHMUS ouynasn

Martemaruka 1

Hanpagnenue noarotroBku/
CIEIHATBHOCTD
O6pa3oBaTenbpHas NporpaMma
(HampaBiIeHHOCTH (1poduis))
Crrennamm3anus | XMMHUYECKas TEXHOJIOTHS KEpaMHYECKHX U
KOMITO3HIITHOHHBIX MaTepHAJIOB
VYpoBeHb 00pa3oBaHus | BbICIIee 0Opa3oBaHue - OaKajaBpuaT

18.03.01 XuMuueckasi TEXHOJIOTHSI

XUMHYECKHH WHKUHUPUHT

Kypc 1 | cemectp | 1
TpynoeMkocTh B KpeauTax &
(3a4eTHBIX €qUHHIIAX)
Bune! yueGHON AeSITEIBHOCTH BpemenHo# pecypc
Jlexuun 48
KonTakTHas (ayiuTopHas) ITpakTHYeckue 3aHATUS 48
paborta, 4 JlabopaTopHBI€ 3aHATHS -
BCEI'O 96
CamocTrosTenbHasi paboTa, 4 120
UTOI'O, u 216
Bun npomexxytounoii Jdud. ObecneuynBaroniee OMM IIEUII
aTTeCTaluu 3a4eT 1oJIpa3/ie/ICHUE
3aBeayroiuid kageapoi -
PYKOBOIMTEIb OTACICHHs HA Tpudonon A.1O.
npaBax Kadeapbl
PykoBoauTens crieniuanu3aiuu PeBa U.b.
[IpenoaBarens Jlacykos B.B.

2020 r.



[ensiMu OCBOEHUS TUCIUILTMHBI SBISICTCS (POPMUPOBAHUE Yy O0YUAIOIIUXCS OMPEICICHHOTO
(m. 5 O6me# xapakrepuctukun OOII) cocTtaBa KOMIETCHIMH JJIs TOATOTOBKH K

OOI1

npodhecCHOHATLHOM IS TEIILHOCTH.

1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

CocraBJsiionmme pe3yJbTaToOB OCBOCHUSA ().IeCKpl/Il'lTopr KOMl'leTeHlll(lPl)
KO,E[ HaunmenoBanue
KOMIIETCHIIMH KOMIIETCHIIMH Kox HauMeHoBaHHE
Crniocobex BrnaneeT onbITOM IIpUMEHEHUS 3aKOHOB €CTECTBEHHBIX
OCYILECTBIIATh VK(Y)-1.B1 HayK ¥ MaTeMaTHYECKUX METOJIOB U MOAEJICH AT
HOHCK, peleHns 3a1a4 TEOPETUIECKOTO U MPHUKIIAJTHOTO
KPUTUYECKUI XapakTepa
aHaIU3 M CUHTE3 Brnaneet penpoayKTHBHBIMHA METOAAMHI
VK (V)-1 UHQOPMAIH, VK(Y)-1.B2 MO3HABATENBHOMN IESTETbHOCTH M MBICTHTEILHBIMU
NPUMEHSATH oTepanusIMH ISl pelIeHUs 3a1a4
CHUCTEMHBII €CTECTBCHHOHAYYHbBIX AUCLUIIINH
HOAXOA IS
peleHus VK(Y)-1.Y1 YMeeT periaTh 3a1a41 TEOPETHUECKOTO U
MIOCTaBJICHHBIX NPUKJIAIHOTO XapakTepa
3agad
Brnageer maTemMaTH4uecKuM anmnapaToM anredpsl U
CrIocOGHOCTD 1 T PepeHINATEHOTO HCYUCICHUS QYHKIMH OTHOH
FOTOB OIIK(Y)- | mepemMeHHOH IS POBEICHSI TEOPETHIESCKOTO
N T — 1.B1 WCCIICIOBAHUS ¥ MOJICITUPOBAHUS PU3MUECKUX
OCHOBHDIE XMMHUYECKUX MPOIIECCOB U SABJICHUH, a TaKKe, IS
OLIK (y).1 | KOs pewenns npodeccuoHaIbHbBIX 33134

) ectecTBeHHOHay4 | OIIK(Y)- YMeeT NpUMEHSATh U3y4EHHbIE METOABI aIreOpsl U
HBIX JUCLUIUIMH | 1.V1 aHaJIM3a JUId peleHHs CTaHAapTHBIX 3a1a4
5 3HAET OCHOBHBIE MOHATHUS U TEOPEMBI IMHEHHOU U
Hgoq)eCCHOHam’H OIIK(Y)- BEKTOPHOM anreOpbl, aHATUTUIECKOH TeOMETPHH,
O JISATCILHOCTH | 4 31 TEOPHH JIMHEHHBIX MPOCTPAHCTB, TUPPEePEHINATEHOTO

ucuuciieHust QyHKIMU OJHOW NepeMEHHON

2. MecTto qucuuninnbl (MoayJs) B ctpykrype QOII

Z[I/ICL[I/IHJ'II/IHEI oTHOCUTCS K Oa3oBoii yactu bnoka 1 yqeGHoro IJ1aHa O6pa3OBaTCHLHOﬁ

IIPOrpaMMBbI

3. [lnanupyembie pe3yJibTAThI 00y4eHUS MO JUCHHUILINHE

Ilocne ycrentHoro 0CBO€HUs JUCHUILIMHBL OyayT chOpMHpPOBaHBI PE3yIbTaThl O0yUEHUS:

MIPOM3BOAUTD JENCTBUS HaJl BEKTOPAMH; TEOMETPUUECKH U aHATUTHUECKU
HPEACTABISATH NPSIMYIO U INIOCKOCTh; YCTAHABJIMBATH B3AaUMHOE PACIIONIOXKEHUS
MPSIMBIX U TUIOCKOCTEW; IPUBOANTH OOIIHE ypaBHEHHS KPUBBIX U TIOBEPXHOCTEN
K KAHOHUYECKOMY BHIY M CTPOHUTH MX; HAXOAUTH Npeesbl QyHKINUN 1
YHCIIOBBIX MOCIIE0BATENBHOCTEN; HAXOAUTh IPOU3BOIHBIE, UCCIIEA0BATh
(YHKIIMH OJTHOTO TIEPEMEHHOT'0 M CTPOUTH UX rpaduKu

Tlnanupyembie pe3yJIbTaThl 00y4eHHsl 0 JUCIMILIHHE Kommnerenuus
Kox HaumeHnoBanue
PI1 Brnaneer ocHOBHBIMM MTOHATHSAMHU U METOJIaMHU JINHEMHOH anre0psl, YK(Y)-1
aHATIMTUYECKOH reomeTpuu 1 auddepeHunanb-HOro ncurucinenus GyHKuun OIIK(Y)-1
OJITHOM ITepeMEHHOM
P12 YMeeT BBIUUCTATE ONPEAEIUTENM, BBIIOIHATE AEUCTBYSI C MAaTPULIAMU, YK(Y)-1
WCCIIEIOBATh M pellaTh CHCTEMBI JTMHEWHBIX anreOpandecKuX ypaBHEHUH; OIIK(Y)-1




P/3 3HaeT anredpy MaTpPUIl; METOABI PEIICHHUS CUCTEM JIMHEHHBIX allre0pandecKux YK(Y)-1
YpaBHEHU; METOIBI BEKTOPHOMN anreOphl; CBONCTBA M YPaBHEHUS OCHOBHBIX OIIK(Y)-1
TeOMETPHYECKUX 00Pa30B ; OCHOBHBIC TIOJIOKEHHSI TCOPUH MPEICIIOB; ITPaBHiIa
u MeTozb! nuddepenirpoBanns QyHKIUN OJHON IEPEMEHHOM, CXeMY
TIOJTHOTO WCCIIEOBAHNS (DYHKITUI

OI.[GHO‘IHI)IC MCPONPUATHA TEKYIICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ arTeéCTaluu NpeaCTaBJICHEL B
KaJICHAapHOM peﬁTHHF-HHaHe JAUCLMITIIIMHBI.

4. CTpyKTYpa M cofiep:KaHue JMCIUIIIHHbI

OcHOBHbBIE BH/IbI y‘leﬁHOﬁ HCATCJIBbHOCTH

Pa3aesibl AMCHUNIMHBI Dopmupyemblii Buabl yueOHOi 1eATeIbHOCTH 0O0beM
pe3yabTat BpeMeHH, 4.
00yuyeHus Mo
JAUCHHUILIHHE
Pa3nean 1. Jluneiinas aaredpa PJI1 Jlexnnu 12
P/12 IIpakTHueckue 3aHATUS 12
P/13 JTaGopaTopHbIe 3aHATHS -
CamocTtosTenbHas pabora 26
Paznen 2. BekTopHas anredpa P/1 Jlexmn 6
P2 [TpakTuyeckue 3aHATUS 6
P13 JIaGopaTopHbIE 3aHATHS -
CamocTrosTenpHas pabora 14
Pa3nen 3. AnajauTudeckas PJI1 Jlexuuu 12
reomeTrpus P2 IIpakTHueckue 3aHATHS 12
P13 JlabopaTopHbIE 3aHATHUS -
CamocTtosTenbpHas pabora 30
Pa3nen 4. BBenenue B aHau3 P11 Jlexuym 10
P/12 IIpakTuueckue 3aHATUS 10
P/13 JTaGopaTopHbIe 3aHATHS -
CamocrosTenbHas paboTta 26
Pa3nen 5. {uddepeHunanbHoe P/1 Jlexun 8
HCYHUCIeHHe (PYHKIUHA OHOH P2 IIpakTHuecKkue 3aHATHS 8
nepeMeHHOi P13 JlabopaTopHBIE 3aHATHUS -
CamocrosiTenpHas pabora 24

Coneprkanne pa3ienoB AUCITUTUTHHBI:

Pasnen 1. Jluneiinas aareopa

Martpuiiel. OCHOBHBIE TOHSATHS M OIpENEiIeHHA, OCHOBHBIE BHJBI Marpuil. Omnepanuyd Haj MaTpUIaMU
.Onpenenurenu 2, 3, N — ro NOpsAAKOB U ux cBoiicTBa. OOpaTHast MaTpuua. Perenne MaTpUUHBIX ypaBHEHUI.
Panr marpumbl. Teopema o 0OazucHOM MuHOpe. JIuHelHBbIe TpocTpaHcTBa. JIMHEIHAs 3aBHCHUMOCTh W
HE3aBUCUMOCTH 3JIEMEHTOB JIMHEHHOTO MPOCTpaHCTBAa. Pa3MepHOCTs M 0a3uc JUMHEHHOTO MPOCTPAHCTBA.
CucrteMbl JTUHEHWHBIX anreOpanyeckKux YpaBHEHHH, OCHOBHBIC TMOHATHS U ompejeneHus. COBMECTHOCTb
CUCTEM JIMHEHHBIX anreOpamdeckux ypaBHeHuil. Teopema Kponekepa — Kamemmu. Metoapl HaxoxaeHUS
pelIeHns CHCTeMbl JIMHEWHBIX anreOpandeckux ypaBHeHHH. OIHOPOAHBIE CHCTEMBI JIMHEHHBIX
anredpandeckux ypaBHEHHH, OCHOBHBIE TOHATHS M omnperneneHus. DyHnaMeHTaIbHas CHCTEMa pPEIICHHN.
JluneiHbIil omepaTop, MaTpula olnepaTopa. 3anada Ha COOCTBEHHbIE 3HaueHUs. KBanparuuxsie (GOpMBL
[IpuBenenune kBagpaTuaHON (OPMBI K KAHOHUIECKOMY BHIY

Tembl JeKuMi:

1. Marpuusl u nefictBus Hag HUMU. OnpeaenTuTeNn U UX CBOICTBa

2. OO6patHas MaTpuna. Panr maTpuiist

3. Cucremsl JIMHEWHBIX ypaBHEHUH. OCHOBHBIC TOHSATHS

4. Cucrembl TMHEHHBIX ypaBHeHUN. OCHOBHBIE METOMBI PELICHUS



5. JluneitHoe nmpocTpaHcTBO. JInHEHHbIM onepaTop. 3agaya Ha COOCTBEHHBIEC 3HAUCHUS
6. Ksagparuunsie popmel. [IpuBeaenne kBaapaTHuHOil GOPMBI K KAHOHUYECKOMY BUAY
TeMbl NpaKTUYECKUX 3aHATHIA:

Marpuiibl, BUABI MaTPUILL, I€UCTBUS HAJ MaTpuliamu. OnpeaenuTenu nopsaka 2,3.
Ornpenenurenu nopsjika n, UX cBoicTBa. Panr Matpuiibt

OO6parnas matpuia. Pemienne MaTpuyHbIX ypaBHECHUIH

CucreMpl OTHOPOJHBIX JIUHEHHBIX YPABHEHUH.

Cucrembl TUHEHHBIX ypaBHEHUH. 3a/1a4a Ha COOCTBEHHbBIC 3HAUCHUS

KonrtponsHas pabora no teme «JIuneiinas anredpa»

oakrwdE

Pasnen 2. Bexkmopnas anceopa

Ompenenenre BEKTOpa KakK DJIEMEHTa JHMHEHHOTO IMpocTpaHcTBA. JIMHEWHBIE Olepaliy Haa BEKTOpaMH.
CkasipHOE, BEKTOPHOE, CMEIIIaHHOE 1 TIBOMHOE BEKTOPHOE MPON3BEICHUS BEKTOPOB, MX OCHOBHBIC CBOMCTRA,
I‘eOMCTpI/I'-IGCKI/Iﬁ nu (1)I/IBI/I'ICCKI/II\/'I CMBICII. KOOpILI/IHaTHOC BBIPpAXKCHUC HpOI/ISBeILCHI/Iﬁ BCKTOPOB.

TeMBI JeKIM:

1. TlonsTue Bektopa. JInHelHbIE oniepaliuy HaJl BEKTOPAMHU.

2. ba3uc Ha niockocTy U B npocTpaHcTBe. CKaIsipHOE IPOU3BEACHUE ...

3. BekropHoe 1 cMenIaHHOE MTPOU3BEICHHUS

TeMbl NPAKTHYECKHUX 3AHATHH:

1. JluneiiHble onepamnuu HaJ BEKTOpPaMH..

2. IlpousBeneHus BEKTOPOB

3. TpomsBenenus BekTopoB. CBONCTBA U MPUIIOKEHUS.

Pa3znen 3. AHasiuTHYeCKasi reoMeTpusi

OOmue TOHATHS O JIMHWH, TIOBEPXHOCTH. Y PAaBHEHWS JUHHUHA W MoBepxHocTel. llomspHbie KOOpIUHATHI.
IIpsiMas Ha mIocKoCTH. B3anMHOE MONOXKEHUE MPSAMBIX HA IVIOCKOCTH. Y PaBHEHUS IUIOCKOCTH U YPaBHEHUS
npsIMOIl B pocTpaHCcTBE. B3auMHoe pacnosioskeHue NpsIMbIX U IuIockocTed. ['eoMeTpuueckue onpeneneHus
KPHUBBIX BTOPOro MOpsAAKa BrIBOA KaHOHMYECKHX ypPaBHEHHM 3THUX KPHUBBIX, IOCTPOCHHE KPUBBIX BTOPOTO
HnopsaJKa MO MX KaHOHMYECKOMY ypaBHeHMIO. [IpeoOpa3zoBaHMe 1eKapTOBBIX KOOPAMHAT HA IJIOCKOCTH.
ITpuBeneHue ob1Iero ypaBHEHHs: KPHBOM BTOPOro MopsaKa K KaHOHMYECKOMY BHIY. IIoBepXHOCTH BTOPOro
MOpsiIKAa, WX KAaHOHWYECKHE YypaBHEHUS. MeToJl Ce4YeHHMH B HCCIEJOBaHUM (OPMBI TOBEPXHOCTEH.
[IpuBenenue obmiero ypaBHeHUs MOBEPXHOCTH BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUIY

TeMbl JeKI N
[ImockocTh U npsiMasi B IPOCTPAHCTBE.
B3anMHOe pacnonokeHue NpsMou U MI0CKOCTH
Beruucnenue paccrosHun
Kpussie BTOporo nopsiaka
[IpeoOpa3oBanue KoOpAMHAT Ha IJIOCKOCTH. I[IpuBeneHue KpuBBIX BTOPOro MOpSAKa K
KaHOHUYECKOMY BULY.
6. IloBepxHOCTH BTOPOTO MOPSIIKA
Tembl NpaKTHYECKUX 3aHATHI:
[Tnockocte. OOuIee ypaBHeHue. HenonHoe ypaBHeHue.
[Ipsimas B mpocTpaHcTBE
B3anMHOe pacnionokeHue npsMou 1 IJIOCKOCTH B IIPOCTPAHCTBE.
KpuBsie BToporo nopsjaka
[IpuBeneHre KpUBBIX BTOPOIO MOPSAKA K KAHOHUYECKOMY BHLY
IToBepxHOCTH 2-TO MOpsIIKA

ko

ocarwNE

Pa3nen 4. Beegenune B aHajaus3

ITonsaTe MHOXXecTBa. BemecTBeHHbBIE Unciia M MX OCHOBHBIE cBoMcTBA. Jlormueckas cuMmBonuka. IloHsTHe
¢ynkumu. OOpatHas ¢(yHKnus. YWCIOBBIE IOCIENOBATENBHOCTH: OMpeAeNeHne, cBoiicta. [lpenmen
MOCIE0BATEILHOCTA. BEeCKOHEUYHO Malble U OCCKOHEUHO OOJNBIIHE I0CIeN0BaTeNbHOCTH. (OCHOBHBIE
TEOpEMBI O Mpeeax mnociueaoBaTenbHocTed. TeopeMa 0 MOHOTOHHON OTpaHUYEHHOM MOCIEeI0BATEIbHOCTH.



Uucno e. Ilpenen ¢dbyukmmu. OgHOCTOpPOHHWE Tpeneinl. beckoHeuyHO Maibie W OCCKOHEYHO OoJbIve
¢yakaun. OCHOBHBIE TeOpeMbl O Tpenenax (GyHkmwil. [lepBrlii m BTOpOH 3aMedaTedbHBIC IPEICITHL.
CpaBHeHUsI OCCKOHEYHO MajbIX BEIMYMH.. HempepblBHOCTH (DYHKLIMH: OINpeAeieHHe, TreoMeTpUYecKas
uHTepnpeTaiys. HempepblBHOCTh B TOUKE M HA UHTEpBajie. TeopeMbl O CBOMCTBAX HEMPEPBIBHBIX (YHKIIHUIL.
Touku paspbiBa U UX KiaccUUKAIHS.
Tembl JeKkumii:
BBenenue B ananu3. DieMeHTHI TEOpUU MHOXKeCTB. [loHsTHE QyHKITHN.
HucnoBas nocie10BaTesIbHOCTh U €€ Mpeaen
[Ipenen dynkuu. OCHOBHBIE TEOPEMBI O TMpeeIax
3ameyvartenbHble Ipeaebl. CpaBHEHHE OECKOHEYHO MaJIbIX
HenpepwiBHOCTE (hyHKITMN. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX ()YHKITUIX
TeMbI NMPAKTHYECKUX 3AHATHIM:
Brrunciienne npeaenoB nociuea0BaTeIbHOCTH
[Ipenen pynkuu 3amedarenbHbIE TPEISbI.
CpaBHeHHE 0€CKOHEYHO MAIbIX.
HenpepsiBHOCTD PyHKITMU. TOukM pa3pbiBa U UX KiI1accuPUKAIIHSI
KonrponsHas pabora

agbrownE

ko E

Pa3nea 5. luddepennuanbroe ucuuciaenue GyHKuuii o1HOM nepeMeHHOM

OmnpeneneHue W TeOMETPUYECKHI CMBICT Mpou3BOAHOH. OnmHocTOpoHHHME mpou3BonaHbe. [loHsTHE
muddepenuupyemoctn pyakuuu. Cea3p auddepeHurpyeMbix GyHKIUHA ¢ QYHKUUSMH HETPEPHIBHBIMU.
Omnpenenenne u reomeTpudeckuii cMbeicn muddepernuana. [IpaBuna muddepennnpoBannsa. Teopemsl o
MPOM3BOJHON 00paTHOH W ciokHOW (yHKuui. [lponsBoaHbie W TUPQepeHIINANTBI BBHICIIUX TMOPSAKOB.
dopmyna Jleiionuna. OcCHOBHBIE TeopeMbl au(QepeHIMaTIbHOr0 UCUUCIeHUsA: TeopeMbl Depma, Pous,
Jlarpamka, Ko, ITpaBuino Jlomuraisi, MpUMEHEHHE K PACKPBITHIO HEONPEIEICHHOCTEN BHIa (9)1/1 [ E) u

0

€ro HUCIOJIb30BaHNE MPU PACKPBITUH HeolpeaeneHHocTel Apyrux BujaoB. ®opmyna Telnopa. OcTaTouHbIi
wieH B ¢opme Jlarpamxka. Touku skcrpemyma. TeopeMbl 0 HEOOXOIUMBIX W JOCTATOYHBIX YCIOBHSX
CYIIECTBOBaHUS dKCTpeMyMa. ACHMIITOTHI: OIpe/ieieHne, BUIbI (HAKIIOHHAs, BepTHKAIbHAs). BBIMTyKIIOCTD,
BOTHYTOCTh (GyHKIMH. Touku nepern6da. Teopema 0 JOCTaTOYHBIX YCIOBUSAX CYIIECTBOBAHUS TOUKH NIepernoa.
[onnas cxema uccienoBanus QYHKIMH U IOCTPOSHHS ee rpaduka

Tembl JeKkumii:

1. Tlonsatue  nuddepenuupyemoctn  ¢yHkuuu.  IlpaBuna  auddepenunrpoBanus

Hudbdepennnar.

2. IlpousBoansie u nuddepeHranbl BEICIINX TOPSIKOB

3. OcHoBHBIE TeOpeMbl TU( HEPEHITHATEHOTO UCUUCIICHUS

4. Acumnrotsl. [TonHas cxema uccrnenoBaHus pyHKIUH

Tembl IpaKTHYECKUX 3AHATHIA:

1. TlpaBuia u TexHuKa TudPepeHIpOBaHUS

2. TlpaBuno Jlonurans. [Tpunoxenne Mpou3BOIHBIX K UCCIEAOBAHUIO (PYHKITHH.

3. TlonmHoe uccnenoBaHue M MOCTpoeHUE rpahuKkoB PYHKIHUI.

4. KonrtposbHas paboTa

5. Opranu3anusi caMoCTOATEILHONH PadoThI CTY/IEHTOB

o0

CamoctosTenbHas paboTa CTyJI€HTOB IPHU U3YUEHUHU TUCHUTUIMHBI (MOJIYIIS) MPEAYCMOTPEHA B
CIEeNYIOMUX BUaaxX u popmax:

— Pabora B onexkTpoHHOM Kypce (M3ydyeHHE TEOpEeTHYECKOro MaTepuasa, BBHITOJTHEHHE
WHJMBUIYAJIbHBIX 33JJaHUN U KOHTPOJIUPYIOIIMX MEPOTIPUITHI U TIp.);

— H3ydeHwne TeM, BBIHECEHHBIX Ha CAMOCTOSTEIBHYIO TPOPAOOTKY;

— BeimonmHenue gOMamIHMX — 3aJaHUM, pacdeTHO-rpaduyecKux paboT W JOMAITHUX
KOHTPOJBHBIX padoT;

— TloxaroroBka K MpaKTUYECKUM 3aHATHSM;

— TloaroroBka K OIEHUBAIOIIMM MEPOTPHUSATHUSIM



6. YueOHo-MeTOoAHYeCcKOEe H MH(OPMAIIMOHHOE o0ecTiedeHne JUCIHIIMHBI

6.1. YyeOHO-MeTOANYECKOE o0ecIedeHue
OcHoBHas JInTepaTypa

1. bexnemumes, [{. B. Kypc anaiuTraeckoil reoMeTpun 1 JTUHEHHOMN ayreOpsl : yueOHuk / /.
B. bexnemummes. — 17-e usn., crep. — Cankrt-IlerepOypr : Jlans, 2009. — 312 ¢. —
Tekcr : anexTpoHHbIH // JlaHb : 2eKTpOHHO-OMOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2109 (nara obparienus: 11.03.2018). — Pexxum nocryma: u3
kopropatuBHoit cetu TITY

2. TIpockypsikos, U. B. COopHuk 3a7a4 1o JWHEHHOH anredpe : yuebnoe nocodue / 1. B.
[TpockypsikoB. — 13-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2010. — 480 ¢. — Tekcr :
ANEeKTPOHHBIH // JIaHb : aeKTpoHHO-OuOHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/529 (mata obpamenus: 11.03.2018). — Pexum gocTyna: u3
kopnioparuBHoi cetu TIIY.

3. Kuerenuk, [[. B. COopHUK 3a/1a4 110 aHATUTUYECKON reomeTpuu: yueoHoe mocodue / J[. B.
Knerenuk; mox pen. H. B. EdumoBa. — 17-e u3zn., crep. — Cankr-IlerepOypr: Jlans, 2010.
— 224 c.: un.

4. Kynpssues, JI. /1. KpaTkuii kypc maTematindeckoro ananusa : yaeOnuk / JI. /1. Kyapsisues.
— 4-e u3n., nepepad. — Mocksa : DUSMATIIUT, [6. r.]. — Tom 1 : Auddepenunanproe
Y MHTETPAIbHOE UCUUCIICHUS PYHKIUI oHOM nepemeHHol. Paapr — 2015. — 444 c. —
ISBN 978-5-9221-1585-8. — Tekcr : anekTpoHHbIH // JIaHb : 37I€KTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/71994 (nata oopamienus: 11.03.2018). —
Pexxum noctyna: u3 kopnopatuaoi cetu TITY

5. Bbepwman, I'. H. CoopHEK 337124 110 KypCcy MaTeMaTHYECKOTO aHaimm3a : yaeOHoe mocodue / I'.
H. bepman. — 6-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2017. — 492 c. — Tekcer :
NMeKTpoHHBIM //  Jlame  :  anekTpoHHO-OMOmmoreyHas  cuctema. —  URL:
https://e.lanbook.com/book/89934 (mara obOpamenus: 11.03.2018). — Pexum mocryma: u3
kopnioparuBHou cetu TIIY.

JonosHUTeIbLHASA JUTEpPaTypa

1. Beicmast matemaTuKa JUisd TEXHUYECKUX YHUBepcuTeToB. B 5 u. Y. 1. JIuneitnas anrebpa. —
3-e uzn., ucnp. / B. H. 3agopoxwnsrii, B. @. 3amemex, A. 10. Tpudonos, A. B. lllanosaos.
Harmonanehseiii uccnenoBatenbekuii Tomckuii monurexHuueckuid yauepcuter (TITY),
®uszuko-rexuuueckuit uHctutyt (OTU), Kadenpa Beiciell MaTeMaTUKU U MaTeMaTUYECKON
¢uzukn (BMM®). —  Tomck: Uzg-so  TIIY, 2014, — URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m130.pdf. — Pexum noctyma: u3 KOpIOpaTUBHOMN
cetu TIIY.- TekcT: 2JIEKTPOHHBIM.

2. Bricmas maremaTHKa JUIS TEXHHYECKHX YHUBEpCUTETOB. B 5 u. Y. 2. AHanutuyeckas
reomeTpus. — 3-e u3l., ucnp / B. H. 3agopoxnsiii, B. ®@. 3anemex, A. FO. Tpudonos, A. B.
IITamroBanos. HammonaneHBIM  HMcclemoBaTeIbCKUM  TOMCKHMM — MONUTEXHUYESCKUH
yauepcuteT (TIIY), ®usuko-texundyeckuit wuHcTUTYyT (DOTU), Kadenpa Beicmieit
MaTeMaTHKu U mMareMmarudeckoi puszuku (BMM®).— Tomck: U3a-so TIIY, 2014.— URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m131.pdf. — Pexum nocryma: m3 KOprmopaTuBHOMN
cetu TIIY.- TekcT: 37IeKTPOHHBII.

3. Bpeicmias maremaTtuka Juisi TEXHHUECKUX YHUBEpcuTeToB. B 5 4. Y. 3 : JTluddepennmansuoe u
uHTerpasibHoe ucuncnenue, [Ku.] 1 : JuddepenmuanpHoe ucuncnenne QyHKIUNA OTHOM

nepeMeHHol . — 2-e u3., ucrp. / B. H. 3agopoxusiii, B. ®@. 3anemex, A. FO. Tpudonos, A.
B. IIlanoBanos. HamumonaneHelli  McclienoBaTelIbCKU TOMCKUI NOJIUTEXHUYECKUN
yauepcuteT (TITY), ®usuko-texundeckuit wuHctuTyT (DOTU), Kadempa BeicmIcit
MareMaTHKd ¥ MaTeMaTU4YeCKOH buzuku (BMM®) . — URL:

http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf. — Pexum nocryma: m3 KOprmopaTuBHOMN
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cetd TIIY.- TekcT: 3JIEKTPOHHBIM.

Tepexuna , JI. W . COOpHUK MHAMBUIYaTbHBIX 3aJJaHUH 110 BBICIIICH MaTeMaTukKe. Y4ueOHoe
nocobue. B 4 4. Y. 1/ JI. U. Tepexuna, U. N. ®ukc ; HanmoHanbHBIN HCCIETOBATEIbCKHIMA
Tomckuii nonmurexaudeckuid yaupepeuret (TIIY), @usuko-rexunueckuii ”HCTUTYT (OTU),
Kadenpa Beicieit Matematuku u marematuueckoit ¢pusuku (BMM®) . — Tomck : M3a-Bo
TITY , 2011. — URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m263.pdf. — Pesxum mocryma:

n3 koprniopatuBHO# cetu TIIY .- Tekcr: 2neKTpOHHBIN.
Tepexuna JI. 1. Bricmias matemaruka. Ydyeonoe nocooue. Y. 2. Ilpenen. HenmpeprsiBHOCTD.
[MpousBonuas Gpynakuuu. [Ipunoxkenus npon3BoaHON. OYHKIIMM HECKOJIBKUX MTEPEMEHHBIX /

JI. N. Tepexuna, . . ®ukc. — TomMmck :
HEINOCPEICTBEHHBIM.

Henpramman , 2012. — 192 c.: nin.- Tekcr:

6.2. UudopMaliuoHHOE M IPOrpaMMHoOe olecrevyeHne

1.

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE u np. oOpa3oBatenbHble U OMOTUOTEYHBIC

pecypcehl):
OnekTpoHHbIN Kypc Maremaruka 1 3ansmex B.®., Be6- moanepxka, onucanue 1Mo CChUIKe

https://stud.Ims.tpu.ru/course/view.php?id=2143 Marepuanbl MpeaCTaBICHBI 7 MOJIYJISMH.
Kax/p1it MOyJIb COEPIKUT TCOPETUUCCKUE U MPAKTUYCCKHE MAaTEPUAIIbI JIJISl TIOJTOTOBKU K
3aHSTUSAM, BapUAHThI HHIUBHIYAIbHBIX JOMAITHUX 33 JaHU, TECTHI.

http://mathnet.ru — obuiepoccuiickuii MaTeMaTHYECKUI TOPTAT

http:/lib.mexmat.ru — snekTpoHHas OMOIMOTEKA MEXaHHMKO-MAaTEeMaTHYECKOTo (hakyinbreTa

MI'Y

HI/ILIGHBI/IOHHOC IMporpaMMHOC o0ecrieueHue (B COOTBETCTBUMH C HepequM JIMIHCH3UOHHOI'0
nporpaMmMHoro odecnedenus TIIY):
Zoom Zoom; 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex
Meetings; Document Foundation LibreOffice; Google Chrome; Microsoft Office 2007 Standard
Russian Academic; Mozilla Firefox ESR; Tracker Software PDF-XChange Viewer; WinDjView.

7. Oco0Oble TpeOOBaAHUS K MATEPUAIBLHO-TEXHHYECKOMY 00ecle4eHHI0 JUCIUIIIMHBI
B yuebHOM nporiecce UCIoyib3yeTcs cleayroliee 000pya0BaHHeE:

Ne | HammeHnoBanmue CrIeMaJdbHbIX HOMEI]_[eHl/Iﬁ HaumeHnoBanue oﬁopyz[ona}mn

1 | Aynutopus Juis poBeJeHUs1 YIeOHbIX 3aHATHI Bcex | AkTuBHas akycrudeckas cucrema RCF K70 5
THUIIOB, KYPCOBOTO MPOSKTUPOBAHUs, KOHCYIbTalmid, | Bt - 4 mr.; Dxpan Projecta 213*280 cm - 1 mit.;
TEKYIIEro KOHTPOJIS ¥ MPOMEeXyTouHOU aTTectau | Mukpodon ITC Escort T-621A - 1 mr;
634034, Tomckas obOmacth, I. Tomck, CoBeTckas | AHAJIOTOBBIN MUKILEPHBINA IIyJIbT
ynuna, 1. 73, ctp. 1, 140 BEHRINGER XENYX Q802USB - 1 mr.;

Hocka aynuropHass HacTeHHas - 1 mrT,;
Kommuiekr  yueOnoii mebemm Ha 108
nmocagoyHeix MecT; Kommpiorep - 1 1t
ITpoekTop - 1 mT.

2 | Aynuropus 11 npoBeaeHHs y4eOHbIX 3aHATHH Bcex | Jlocka aymuTtopHas moBopoTHas - 1 1T
THMIIOB, KypPCOBOI'O IIPOEKTUPOBAHMS, KOHCYIbTalui, | Komruiekt yueOHOM Mebean Ha 24 I0Ca0IHBIX
TEKYIEr0 KOHTPOJIS M POMEKYTOYHOM aTrTecTainu | mect; Komnsrorep - 1 1.

634034, Tomckas obmacth, r. Tomck, CoBerckas
ynuua, a. 73, ctp. 1, 512

3 | Ayauropwust ans ipoBeieHus yueOHBIX 3aHsATHH BeeX | Jlocka ayauTopHas ToOBOpoTHass - 1 TT.;
TUTIOB, KypPCOBOTO MPOEKTUPOBAHM, KOHCYIbTanni, | KommiexT yae6HOH Mebenu Ha 24 TOCa0YHbBIX
TEKYIIET0 KOHTPOJIA U IIPOMEXKYTOUHOM arTectaunu | mecT; KomnbroTep - 1 mT.

634034, Tomckas obmacth, r. Tomck, CoBerckas
ymwra, 1. 73, ctp. 1, 515
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PaGouas mporpaMma cocTaBleHa Ha oOcHoBe OOmieil XapakTepHCTHKH 00pa3oBaTebHOH
mporpammsl 110 Hanpasiennio 18.03.01 Xumuueckas Texnonorus (npuema 2018 r., ounas dopma
o0yueHus).

PazpaboTunk(u):

JIOJDKHOCTD DOHUO

Jloueatr OMU IIBUII [{exanoBckmuit 1.A.

Iporpamma ono6pena Ha 3acexannn OMU ILIBUIT (mpotokon ot « 21 » uioust 2018 r. Ne 4).

’/

3aB.kadepoii — pyKOBOJAHUTEIb OT/IEICHHS %/
J1.¢.-M.H., npodeccop /Tpudonos A.1O./
# honnucs




