MunucrepcTBo Hayky i Bhicuiero obpasosanus Poceniickol Gepepannn
HAITMOHAJIbHBIA NCCIIETIOBATEILCKUN
TOMCKWM I'OCYIAPCTBEHHBIA VHUBEPCUTET (HU TT'Y)

Ouzuko-rexHAUecKHit HaKyIbTeT

IO.H. Proxux
20 A 1.

Pabouas mp e
IIpnémkennbie BHIYMHCTEHHS
110 HATIPABNICHUIO JIOATOTOBKH
16.03.01 Texuuveckasn puzuka

HaupasneasocTs (Ipod#Ib) 1IOrOTOBKH :
KoMmubroTepHoe MoJe/IMPOBaHAe B AIKeHePHOi TennoduzNKe H a3POrAApoMHAMHAKE

®opma obyqenus
Ounan

Kpamudmxarms
Bakamasp

T'onp mpuema
2022

Ko puciunmane: B yaebHoM nnane: 51.0.24

COTJTACOBAHO:
- IO
P, Iparep

IO
B. IIsab

MK
A. Crpunmsik

Tomex ~ 202,




1. Ilean U MuIaHUpYeMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

Ienbro 0CBOCHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIIEAYIOIIUX KOMIETEHIUI:

— OIIK-2 — Cnoco6eH nmpUMEeHSTh METO/Ibl MATEMaTUYEeCKOr0 aHajIn3a, MOJICIIMPOBAHUS,
ONTUMU3AIMM M CTATUCTHKHM AJI pElIeHMs 3ajady, BO3HUKAIOIIMX B XOJ NpodheccCHOHaIbHON
NESTEIILHOCTH;

—OIIK-4 -  CnocobeH  caMOCTOSITEIBHO ~ TMPOBOJUTH  TEOPETHUECKHE U
HKCIIEpUMEHTAIbHbIE HCCIIEIOBAHUS B N30paHHON 001aCTH TEXHUYECKOH (PU3HKH, UCIIOIB30BATh
OCHOBHBIC IIpUEMbl O00paOOTKM W MPEJCTABICHMUS IOIYYEHHBIX JaHHBIX, YYHUTHIBATh
COBPEMEHHBIC TEHJICHIMHM pa3BUTHs TEXHUYECKOH (QHU3MKH B CBOEH mnpodeccuoHanbHOM
JESATCIIBHOCTH.

Pesynpraramyu 0CBOEHUS AMCIUIUIMHBI ABIISIOTCS CICAYIOIINE WHIUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HNOIIK-2.2 YMeTh UCHOJIB30BaTh METO/Abl MAaTEMaTUUYECKOrO aHalIu3a, MOJCIUPOBAHMS,
ONTHUMM3AIMA W CTATUCTHKU [JJII MOJEITUPOBAHUS TIPOIECCOB B PA3IUYHBIX 00JACTIX
TEXHUYECKON (DU3HKHU.

NOIIK-2.1 3HaTh COBpEMEHHBIE METOJbl MAaTEMaTHMUECKOIO aHalIW3a, MOJCINPOBAHMS,
ONTUMM3AIMKN U CTaTUCTHKHU JUISl pelieHus: MpodecCHOHANbHBIX 3a/lad B Pa3IMYHBIX 00JACTIX
TEXHUYECKON (QU3UKH.

HNOIIK-2.3 Bpagerp MeTOZaMM  MaTEMAaTHYECKOTO  aHaIW3a, MOJECIUPOBAHHUS,
ONTHUMM3AIMA ¥ CTATUCTUKH WCIONB3yeMbIX ISl pemieHuss Mpo(ecCHOHANBHBIX 3aJad B
Pa3IMYHBIX 00JIACTSIX TEXHUYECKON (QU3HKH.

NOIIK-4.1 3HaTh COBpPEMEHHBIE TEOPETUYECKHUE M OSKCIEPUMEHTAIBHBIE METO]IbI
UCCIIEIOBAaHHM, TIO3BOJIIOIIME peIIaTh KOHKPETHbIE 3aJaud B Pa3lM4HBIX 00JacTsIX
TEXHUYECKON (PU3MKH, OCHOBHBIC IPUEMBI 00paOOTKHU U MPEACTABICHHUS TOTyYEeHHBIX JTaHHBIX.

HNOIIK-4.2 YMeTh caMOCTOATEIBHO MPOBOAUTH TEOPETUUYECKUE U AKCIEPUMEHTAIbHBIE
UCCIIeIOBaHMs B M30paHHOW OOJIACTH TEXHUYECKOW (PU3WKH, HCIIOIB30BATh OCHOBHBIC MPUEMBI
00pabOTKKM U TpEeACTaBICHHUS MOJYYEHHBIX NOaHHBIX, YYUTHIBAaTh COBPEMEHHBIC TEHJECHIUU
pa3BUTHS TEXHUYECKON (PU3UKHU B CBOCH MPO(eCCHOHATEHON JAEATEIbHOCTH.

HNOIIK-4.3 Bnanetrb COBPEMEHHBIMH TEOPETUYECKUMH M IKCIEPUMEHTATbHBIMU
METOJIJaMHU UCCIIEJIOBaHUs B M30pPaHHON 00JaCTH TEXHUUYECKON (DU3MKH, OCHOBHBIMHU IIpUEMaMHU
00paboTKH U MPeCTaBICHUS OTYYEHHBIX TaHHBIX C YYETOM.

2. 3ana4m 0CBOCHUA TUCHUIIMHBI

— M3y4nTh YNCIEHHBIE METOIbI HAXOKIEHUS ONPEACIECHHBIX HHTETPAJIOB, IPOU3BOIHBIX,
pelIeHHs] CUCTeM JIMHEWHBIX anreOpandyecKux YpaBHEHUH, HENWHEHHBIX ypaBHEHHUH, CHCTEM
HEJIMHEHHBIX ~ ypaBHEHWMH, 3ajad TEOpUHM  MOTPEUIHOCTH, pelleHHs  OOBIKHOBEHHBIX
Qg depeHInaIbHbIX YPaBHEHUH.

— ChopMupoBaTh HaBBIKM ITPUMEHEHMs YMCIIEHHBIX METOJIOB M OpraHU3allM Ipolecca
BBIYMCJICHHUS [IPU PELICHUH 33124 BbIYUCIUTEIbHOU MATEMATHUKHU.

3. MecTo JUCUMIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMmbl

JlucuMImImHa OTHOCUTCS K 00sI3aTEIbHOM YacTH 00pa30BaTeIbHON MPOTPAMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUYHOM ATTECTANUM IO JUCHHUIIIIMHE
Tperuii cemecTp, 3a4eT C OLICHKON

UeTBepThlii CEMECTP, IK3aMEH

5. Bxoanble TpeOOBaHMs AJIsl OCBOCHHS IMCHUILIUHbBI

Jlis  yCcHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOyroTcsl pe3yibTaThl OOyuYeHHUs 110
CIEYIOIIUM JUCIUIUIMHAM: MHPOPMATHKA, AITOPUTMHUYECKHE SI3BIKH, MATEMATHUCCKUN aHAIIH3.



6. S13bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPHIX:
-JieKuu: 72 u.

-1aboparopHsie: 58 .

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTa ONpeAEIIeH YUeOHbBIM IIIIAHOM.

8. Conepxxanmne nMCUUNJIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. Merozbl MaTeEMaTUYECKOTO MOJEIUPOBAHMSL.
Otanbl MaTeMaTHYECKOro MOJEIUpPOBaHUA. TpeOOBaHUS K UHUCIEHHBIM METO/aM.
BrruncinuTenbHbI SKCIEPUMEHT.

Tema 2. Teopus NOTPEMIHOCTH.

HUcrounnkn w kimaccuUKaIus TMOTPEmHOCTed. AOCOMIOTHAs W OTHOCHTENIbHAsS
norpemHocTd. llorpemHocTs pe3ynbTaToB apu(METHYECKUX OINepanuii U dIeMEHTapHBIX
dbyakumii. OOpaTHas 3a/1a4a TEOPUH OTPEITHOCTH.

Tema 3. Anmpokcumarus ¢yHKITHA.

[TonsTne anmpokcumanuu. BeruucieHue 3HaYeHHs MOJMHOMOB 1O cxeMe ['opHepa.
Anmpokcumarysi HEKOTOPBIX TPAHCICHACHTHBIX (DYHKIIMH C TMOMOIIBIO PSAI0B. DKOHOMU3AIIHS
CTETICHHBIX PSIOB TPU MOMOIIN TOTUHOMOB YeOnieBa. J[poOHO-paliioHanbHbIe TPHOIMKESHNUS.
Anmpokcumanusa Mo METOJly HaMMEHBIIMX KBaapaToB. KBagpaTuuHoe annmpoOKCUMMUPOBAHHUE
00001IeHHBIMU TTOIMHOMAaMH. METO/T HAMMEHBIIIUX KBAJAPATOB B HETUHEITHOM ClTydae.

Tema 4. 3agaua UHTEPIIOINPOBAHMUS.

IToctaHoBKa 3amaud WHTEpHOAUpPOBaHUs. WMHTEpNnONSUMOHHBIM TonrHOM Jlarpanxa.
HNurepnionsinuonnslii noauHoM HproroHa. IlorpemHocTs MHTEPHNOIANUOHHBIX I1OJIUHOMOB.
WNuTtepnonmpoBanre (yHKIHH MHOTHX TepeMeHHbIX. Henmunueilinas wuTepnonsuus. OOpaTHOE
UHTEepnoyimpoBanue. lurepnonupoBanue CruraiiHamu.

Tema 5. Yucnennoe nuddepeHupoBaHme.

[Tonyuenue dopmyn umcieHHoro audQepeHIrpoBaHus ¢ MOMOINBIO psimoB Teiopa,
WHTEPIIONSIIIMOHHOTO TIoMMHOMA JlarpaHxka, MHTepPIOIAIUOHHOTO noarnHoMa HeroToHa. Meton
HEOIpeaeNIeHHBIX KO PHUIMeHTOB. MeTon PyHre OIEHKH MOTPENIHOCTH U MOydeHHUs Gpopmyt
yuciaeHHoro  aud¢epenimupoBanus. O HEKOPPEKTHOCTH  ONEpallMd  YHCICHHOTO
nuddepeHIpoBaHHUs.

Tema 6. UnciieHHOE UHTETPUPOBAHMUE.

[Tonarue xBaaparypHbeix (Gopmyn. dopmyna mpsMoyroibHUKOB. PopMmyna Tpamerui.
®opmyna Cumrncona. OneHKa MOTPEIIHOCTH MeToAOM PyHre. ABTOMaTWuecKuii BBHIOOp Iiara
UHTETPpUPOBaHUs. MeTon HeOompeAeIeHHbIX KO3((UIIMEHTOB TMOJy4YeHHUs KBaJpaTyPHBIX
dopmyn. Ksaaparypueie ¢opmynsl HeroTtona-Koreca. Kanmpartypubeie dopmynsr [aycca.
@®opmyna T'aycca-UeObimeBa. ®opmyna [laycca-Jlexxanapa. Popmymna [aycca-Jlareppa.
®opmyna Tlaycca-Opmuta. Bpeluucienue wuHTETpasioB ¢  OECKOHEUYHBIMH — IIpeaesiaMu
UHTETPUPOBaHUs. BbluncieHne WHTErpajgoB OT HEOrpaHWYeHHbIX (yHKud. [Tpubnmxennoe
BBIYMCIICHUE KPAaTHBIX HHTErpasioB. Metoa MonTte-Kapio.

Tewma 7. [IpsiMble METOMBI PEIICHUSI CHCTEM JIMHEHHBIX aJITeOpandecKuX ypaBHEHUH.



Meton I'aycca. Cs3p meTona ['aycca ¢ pasnoskeHueM maTpuipl Ha MHOXuUTenn. Cxema
Xanenkoro. Berauciaenue onpenenuTesst © 00paTHONW MaTpuilbl. MeTo 1 MpOTOHKH.

Tema 8. OOyCIIOBIEHHOCTh CHCTEMBI JIMHEHHBIX are0OpandecKux ypaBHECHUM.
[TonaTne HOpPMBI BeKTOpa, HOpMBI MaTpuubl. [Imoxo oOycrmoBieHHBIE cUcTeMbl. Mepa
00YCIIOBIICHHOCTH.

Tema 9. Utepaumonnsie metoasl pemenus CJIAY.
Meroa mnpocThIX WTepauuii W MeToA 3elaens sl pelIeHUs CUCTEM JIMHEHHBIX
anreOpanvecKux ypaBHCHHM.

Tema 10. HaxoxaeHue coOCTBEHHBIX 3HAYCHUI CUCTEM JIMHEHHBIX allreOpandecKuX ypaBHECHUM.

Meton  JleBeppre. Metox  HeompeneneHHbIX  KO3()(PHUIHMEHTOB  MOCTPOCHUS
XapaKTepUCTHYECKOTO MOJIMHOMA. MTepannoHHBI cr10co0 OXHOBPEMEHHOTO HAaXOXKICHUS
COOCTBEHHBIX 3HAUCHHUI U COOCTBEHHBIX BEKTOPOB.

Tema 11. Pemenuie HeTMHENHBIX YpaBHEHUH.

VYpaBHeHUE C OJHUM HEM3BECTHBIM. MeTo/1 MOJIOBUHHOTO JeneHus. Meroa xopa. Merona
IPOCTHIX UTeparuii. MonuuIpoBaHHbI METOI MPOCTHIX HTepauuii. Meron Helorona. Metox
cekymux. Meron UeOnimeBa MOCTpOSHUST UTEPAlM BBICIIMX MOPSAAKOB. HaxoxaeHue KopHen
IMOJIMHOMOB.

Tema 12. Perenue cucteM HETMHENHBIX YPAaBHEHUI.
Meroa npocthix utepanuii. Meton Herotona. Metossl ciycka. ABTOMaTHUYECKH BEIOOD
1iara B METO/I€ TPAJUEHTHOTO CITyCKa.

Tema 13. Pemenne oObIKHOBEHHBIX AU(PepeHINANTBHBIX YpaBHEHUH.
3amaua Komm. OO6mme cBenenus. PasnoctHas cxema Dunepa. Meronsl Pynre-Kyrra.
MHoromiaroBsie MeToabl Anamca. HesiBHBIE pasHOCTHBIC (hOpMyIbL. JKecTkue 3a1aum.

Tema 14. Pemenne oObIKHOBEHHBIX AU(PepeHIINANBHBIX YPaBHEHUH.

KpaeBbie 3amaun. KoHEYHO-pa3HOCTHBIE METOJBI. Meron crpenbObl. CBeneHue
JUHENHON KpaeBoil 3ajauM K AByM 3afgadyaM Komm. Meton nuHeapuzauuy JUisi HEJIMHEHHOU
KpaeBOM 3a/1auH.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymmii KOHTPOJIb 1O JUCHUIUIUHE MPOBOIUTCS ITyTEM KOHTPOJSI IMOCENIaeMOCTH,
MMPOBCACHUSA KOHTPOJIbHBIX pa60T, TCCTOB 110 JICKIMOHHOMY MAarcpHaly, BbIIIOJHCHUA
nabopaTopHBIX paboT U ukcupyercs B (opMe KOHTPOJIHHOM TOYKH HE MEHEE OJHOTO pa3a B
ceMecTp.

10. ITopsinok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAMHU

3a4eT c OlleHKOI B TPeTheM ceMecTpe npoBoauTcs B ¢popme Ttecta. TecT comepkut 33
TEOPETUUYECKUX BOIpOca U ABe 3aa4u. [Ipo1omKuTenbHOCTh 3aueTa 35 MUHYT.

[IpumepHBIil TEpeYeHb TEOPETUYECKUX BOITPOCOB:

1. Kakomy u3 ycrnoBuii yaoBieTBopseT Kyonueckuii craitn? (Beibepute onuH OTBET)
a) CrunaifH, a TaKKe ero mepBas ¥ BTOpast MPOU3BOIHBIC HEMPEPHIBHBI HA [a, D]

6) Tpetbst mpon3BOIHAS CIIIaiiHa HeMpepbIBHA Ha [a,b]

B) CrutaiiH He 00513aH MPOXOAUTH Ye€pe3 Y3JIOBbIC TOUKH



2. Ilpn anmpoxcuManuu MO METOLYy HaWMEHBUIMX KBaJApaTOB B HEJIMHEHHOM ciydae C
MOMOIIBIO ) YHKITUH yzaxb nemaercs 3amena nN=a&+b, rne (Beibepure oguH OTBET):

a)n =1g(y); E=x; o =1g(b); p =1g(a)

oO)n=1y;E=x;a=a;p=">

B) N =1g(y); & =1g(x); a=b; p=1g(a)

3. Annpokcumupytomasi GyHKIHS, TOCTPOCHHAs 10 METO1y HAUMEHBIIINX KBaJpaTOB
(BribepuTe 01MH WM HECKOJIBKO OTBETOB)

a) He 00s13aHa mpoXoaAuTh Yepe3 y310Bble TOUKU

0) MOoXeT MpOXOIUTh Yepe3 y3JI0OBbIE TOUKH

B) O0s13aHa MPOXOIUTH Yepe3 y3JI0BbIE TOUKH

IIpumepsl 3anau:

1. C xakoi MOTPENTHOCTBIO CIIEYEeT U3MEPHUTH TUHY b MPSAMOYTOJIBLHUKA CO CTOPOHAMH
a=43M u b=8.5M, 4YTOOBI TOTrPEHIHOCTh BBIYMCICHUSA IUIOLWIANM MPSIMOYrOJbHHKA He
npesbicuiia 0.3 M>? OtBet 3armcathb ¢ TouHocTs 0.001 M.

2. Ilemexox uaet NMpUOIM3UTENHHO CO CKOPOCThIO 2.9 km/4gac. C Kakoil MOTPEITHOCTHIO
CIIeTyeT U3MEPSTh BPEeMsI JBHKCHHSI MEIIeX0/1a, YTOOBI MOTPENIHOCTh U3MEPEHUS MTPOUIEHHOTO
paccrosiHus He npeBbimana 3.2 M? OTBET yKa3aTh B CEKYHJIax ¢ TOYHOCTHIO 10 0.01 c.

3. YckopeHue Tena, COrjacHO BTOPOMY 3akOoHY HbIOTOHA, MOYKHO BBIYHMCIWTH, U3MEPHUB
CUILy, ACWCTBYIOLIYIO Ha TeJNO, U ero maccy. M3MmepeHue CHIIBI U MaccChl BBIMOJHSIOTCS C
HEKOTOpPbIMU  morpemHocTsiMu. € KakoW TMOrpemIHOCTbIO  CIEIYET HM3MEpPUTh  CHUITY,
JEHCTBYIONIYI0O Ha Teao Maccod 7.01 Kr, 4ToOBI MOTPENIHOCTH OMPECICHUS YCKOPESHHs HE
npessicua 1.8 M/c*? Otser 3armcath ¢ Toaroctsio 0.01 H.

Pe3ynbrartel 3aueta C OLIGHKOM OIPENESAIOTCS OLICHKAMHU «OTJIIMUHO», «XOPOIIO»,
«YZOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO». [l MOJIydeHHs 3a4eTa C OLUEHKOW CTYIEHT
JIOJDKEH CcJOaTh WTOTOBBIM TECT M BBINOJIHUTH JlabopaTopHble paboThl. OleHKa 3a 3ayer
IIPOCTABIISIETCA 110 MPABUILY, IPUBEIEHHOMY B TaOJIUIIE:

OneHka
3a 1abopaTopHbIe OueHka 3a TecT OueHka 3a 3auer
paboTsl
OTIIUYHO OTIIUYHO OTIIUYHO
OTJINYHO XOpOILIO OTJINYHO
XOpOIIIO OTIIUYHO OTIIUYHO
XOpO1LO XOpO1LO XOpO1LO
OTIIUYHO YIOBJIETBOPUTEIBHO XOpOIIO
YAOBJIETBOPUTENHHO OTJINYHO XOpOILIO
XOpOIIO YAOBJIETBOPUTENHHO YAOBJIETBOPUTENBHO
YIOBJIETBOPUTEILHO XOpOIIO YIOBJIETBOPUTEIBHO
YAOBJIETBOPUTENHHO YAOBJIETBOPUTENHHO YAOBJIETBOPUTENHHO
HEYJIOBJIETBOPUTEILHO - HEYJIOBJIETBOPUTEIHHO
- HEYIOBJIETBOPUTENIHHO | HEYJOBIETBOPUTEIHLHO

Pe3ynbTaThl BHIOMHEHHS CTYJEHTaMU HUTOTOBOTO TecTa oueHuBaercd mno 100 OammpHON
IIKajae, KOTOPhIE MEPEBOAATCS B MATHOAUTHPHYIO IMKAIy MO CIAEAYIIer cxeme: 59 O6awioB u
HIDKE — «HEYJIOBIETBOPUTEIbHOY», 60 OanoB — 73 Oajuia — «yAOBIETBOPUTEIBLHOY, 74 Oaria —
86 6amnoB — «xopomioy, 87 6amioB — 100 6amI0oB — «OTIAUIHOY.



Pe3ynbpTaThl BBHINOIHEHUSI CTYAEHTaMM J1a0OPaTOPHBIX pabOT ONpEAENSIOTCS OICHKaMU
«OTIUYHO», «XOPOLIO», «yHAOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEILHO.

JK3aMeH B 4YeTBEPTOM ceMecTpe mpoBoautcs B (opme Tecra. Tect comepkut 15
TEOPETUYECKUX BONpocoB. IIpogomkuTensHOCTh 3aueTa 15 MUHYT.

[IpumepHBIil EpeYeHb TEOPETUUECKUX BOITPOCOB

1. IIpenmyIiecTBa HESIBHBIX MHOTIOLIArOBBIX PA3HOCTHBIX CXEM pelleHus 3agaun Komn
nepe] IBHBIMM MHOTOIIATOBBIMU CXEMaMH 3aKiioydaroTcs B cienytoniem: (Boibepurte oqun wim
HECKOJIbKO OTBETOB)

a) HesiBHBIE cXeMBI TOUHEE.

b) YV HeABHBIX CXEM IIUpPE AUANA30H YCTOMUYMBOCTH PA3HOCTHOM CXEMBI.

c) HesiBHbIe cxeMbl He TpeOYyIOT MpeABapUTEIbHON MPOLEAYPHI pa3roHa.

d) HesiBHBIE CXeMBbI peau3yioTcs IpoILe.

¢) HesiBHBIE CXE€MBI HCIIONB3YIOT MEHBIIE TOYEK.

2. Meton cBelieHHs pelleHUs KpaeBoy 3aJauu K pelIeHUIo AByX 3a1a4y Komm npumeHum
(Be1bepute ouH OTBET):

a) TonpKO K HETMHEHHBIM KPaeBbIM 3a7a4aMm.

b) Tonbko K TUHEHHBIM KPaeBBIM 3a/1adaM.

¢) M K TMHEHHBIM U K HEIMHEHHBIM KPAaeBbIM 3a/1a4aM

2
3. JlaHa nuHeWHas KpaeBas 3a1ay4a: Z—f +2x° 2—)/ =0, y(0)=1, y'(1)=0.
X X

Pa3HOCTHBI aHaNOr TIpPaHUYHOTO YCIOBUS HpU Xx=1 CO BTOPHIM MOPSAKOM
anmpokcuManuu Oynet uMmeth Bu: (Beibepute onun oTBET)

a)y,+y,,=0
b) 2y, ~y,,=0
¢) Y, —V,.=0
d) y,—2y,,=0

Pesynmprarel  3K3aMEHa  ONPENENSAIOTCS  OLUEHKAMHM  «OTJIMYHO»,  «XOpPOULIO»,
«YZAOBJIETBOPUTEIBHOY», «HEYIOBIETBOPUTENBbHOY». [l MoydyeHns sK3aMeHa CTYIEHT JOJKEH
CAaTh UTOTOBBIN TECT U BBINOJHUTH JabopaTopHbie paboThl. OIeHKa 3a IK3aMEH MPOCTABIIAETCS
10 TIPABUITY, IPUBEIEHHOMY B TaOJIHIIE:

Orenka
3a 1abopaTopHbBIC O1ieHKa 3a TeCT O1eHKa 3a dDK3aMeH
paboTbI
OTJIUYHO OTJIUYHO OTJIUYHO
OTJIUYHO XOPOIIIO OTJIUYHO
XOpOIIO OTJIMYHO OTJIMYHO
XOPOIIIO XOPOIIIO XOPOIIIO
OTJIMYHO YAOBJIETBOPUTENHHO XOpOIIO
YIOBJIETBOPUTEIHHO OTJIUYHO XOPOIIIO
XOPOIIIO YAOBJIETBOPUTEIHHO YAOBJIETBOPUTEIHHO
YAOBJIETBOPUTENHHO XOpOILIO YAOBJIETBOPUTENHHO
YIAOBJIETBOPUTEIHHO YIOBJIETBOPUTEIHHO YIOBJIETBOPUTEIHHO
HEY/I0BJIETBOPUTEIHHO - HEY/I0BJIETBOPUTEIHHO
- HEY/IOBJIETBOPUTEIIHHO | HEYJIOBICTBOPUTEIHLHO




Pe3ynbrarhl BBIOMHEHHS CTYJEHTAMHU UTOTOBOTO TecTa oleHuBaeTcs mo 100 GammpHOM
[IKaie, KOTOPhIE MEPEeBOMATCS B MATHOALIFHYIO KAy MO CIEAyIomei cxeme: 59 6amioB u
HIDKE — «HEYIOBIETBOPUTENHHO», 60 OaimoB — 73 6ania — «yI0BIECTBOPHUTEIBbHOY», 74 Oamia —
86 6amtoB — «xopotioy, 87 6amioB — 100 6aI0B — «OTIUIHOY.

Pe3ynbTarhl BBIMONHEHUS CTYAEHTaMH JTAOOPATOPHBIX PabOT OMpenessoTCs OLIEHKaMH
COTIUYHOY, «XOPOIIO», KyAOBIETBOPUTEIHHOY, «HEYTOBICTBOPUTEIHLHO.

11. YuyeOHO-MeTOANYECKOE 00ecTIeUueHne

a) DNEKTPOHHBIA YYEOHBIM KypC TO MAWCIUIUIMHE B DSJEKTPOHHOM YHHBEPCHUTETE
«Moodlex:

https://moodle.tsu.ru/course/view.php?id=24644,

https://moodle.tsu.ru/course/view.php?id=24700

0) OrieHOYHBIE MaTepHANIbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTalul TI0
JTUCIUIINHE.

B) COOpHUK 3a/1a4 ¥ METOIMYECKUE YKa3aHUS 110 TIPOBEICHHIO JIAOOPATOPHBIX padoT:

MunbkoB JI.JI., MouceeBa K.M., IlopszoB B.A. Coopnuk 3amau no «[IpubamxeHHBIM
BBIYUCICHUSMY : yue0.-meToA. nmocodue. — Tomck : STT, 2019. — 106 c.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:
— BepxOumkuii B.M. OcHOBBI YHCIEHHBIX METOI0B. — M.: Bricmias mkomna, 2009. — 847 c.
— MunskoB C.JI., MunbkoB JI.JI. OcHOBBI YHCIEHHBIX METOJ0B: YueOHOe Imocooue. —
Towmck: U3a-so HTJI, 2006. — 260 c.
— Mepkynosa H.H., Muxaiino M./[. MeTos! npuOIMKEHHBIX BBIYUCICHUH | yueOHOE
nocobue. — 2-e u3f., nepepad. u gom. / mox pen. A.B. Crapuenko. — Tomck : M3natensckuii Jom
TI'Y, 2014. — 764 c.

0) JOMOJIHUTEIbHAS TUTEpATYypa:

— Kommuenosa H.B., Mapon 1. A. BeruucnurenbHas MaTeMaTHKa B IpUMEpPaxX M 3aayax.
[DnexTponnslii pecypc] — CII6.: Jlans, 2009. —368 c. — Pexum nocryna SbC Jlans:
https://e.lanbook.com/book/198

— Typuak JI.W., IInotHukoB I1.B. OCHOBBI YMCICHHBIX METOOB [yueOHOE mocodue s
BYy30B]|. — M.: ®u3zmatiut, 2005. — 300 c.

— Mepkynosa H. H. MeTtoibl mpuGInKEHHBIX BBIYUCICHUN ;| y4eOHO-METOAMYECKHM
koMmruiekc / MepkynoBa H. H., Muxaiinos M. /1. ; Tom. roc. yH-T, IH-T TuCTaHIIMOHHOTO
obpazoBanus. - Tomck : U0 TT'Y, 2007. — . URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000244174

— MunbkoB C. JI. OcHOBBI IPHOIMKEHHBIX BEIYUCICHUH U1 nHxeHepoB / Munbkos C. JL.,
Munbkos JI. JI., llparep 3. P. ; Tom. roc. ya-T, UH-T ACTaHIIMOHHOTO 00pa30oBaHus. - TOMCK:
N0 TT'Y, 2006. - . URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000243530

—I'pexoBa. T. W. YucneHHbIe METO/IbI: BHIYUCIECHUE UHTErPAJIOB, HETMHEHHbBIE
YpaBHEHHsI, BEIYUCIICHHE COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB MAaTPHULI, CHCTEMBI
JUHEHHBIX alTreOpandecKuX ypaBHeHHUH: yueOHoe mocobue. — Tomck: Tom. roc. yH-T, 2009.—
122 ¢

B) pecypchl cetn MIHTEpHeT:
— OTKPBITBIE OHJIAHH-KYPCBI
https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000495451
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13. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacHIpOCTpaHsIeMOoe TPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maketr mporpamMm. BxirouaeT mpHIIOKEHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0anyHO AOCTYIHBIE oOsnaunble TexHonoruu (Google Docs, Slnnekc Auck u T.IL.).

0) nH(MOpPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIIEKTPOHHBII KaTajor Hayuanoit OnbIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubmoTeka (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.Janbook.com/
— OBC KoncynbTant crynenta — http://www.studentlibrary.ru/
— O6pazoBarenpHas miaTdopma FOpait — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MarepuajbHO-TeXHHYECKOe 0O0ecreyeHue

AynuTopuu sl IPOBEICHUS 3aHATUN JTEKIIMOHHOTO TUIIA.

Aynutopun JUIsi TIPOBEACHUS 3aHATHM CEMHHApCKOTO THIA, WHIUBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJIbTALUN, TEKYIIIETO KOHTPOJIS U MPOMEXKYTOUHON aTTECTAIUU.

[TomerneHust 111 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNOM K ceTH VHTepHeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEILHYIO Cpely U K
MH(OPMaLIMOHHBIM CIPABOYHBIM CHCTEMaM.

Jlaboparopun, o0OOpyIOBaHHBIE KOMIIBIOTEPHONH TEXHUKOH C YCTAHOBIICHHBIMH
KOMIWJISITOpaMU ~ A3bIKOB  nporpammupoBanusi @Doptpan, Ilackanb, Cu u  cucremoit
KOMITbIOTepHOH anre6pbl Mathcad.

Aynurtopun I TPOBEACHMS] 3aHATUN JICKIMOHHOTO H  CEMHUHApCKOro THIIA
WHJIUBUJIYAJIbHBIX U TPYNIOBBIX KOHCYJIbTAlMM, TEKYIIEr0 KOHTPOJA M MPOMEXYTOUHOU
aTTECTAIlMU B cMenieHHOM dopmate («AKTpy»).

15. Undopmanus o paspadoTunkax

MunbkoB Jleonna Jleonnmosuy, A-p pus.-maT. Hayk, npodeccop, npodeccop kKadeapol
MaTeMaTHYeCKOW (U3UKU (U3UKO-TeXHHUYEecKoro (akymnbrera TOMCKOro rocynapcTBEHHOTO
YHUBEpPCHUTETA
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