MuHucTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoil Ddexepaunn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

DUBHKO-TEXHUYECKUHA PaKyIbTET

YTBEPXEHO:
Jexan
IO.H. Prokux

OHCHO‘IHBIG MaTepuraibl IO AUCHUIIIINHE
I'mapoannamMuka
110 HAalIpaBJICHUIO MOATOTOBKHU
15.03.06 MexaTponuka 1 po0OTOTEXHUKA

Hanpasnennocts (mpoduib) MOArOTOBKH:
IIpompblnJIeHHAS U cHleNUAJbHAsA POOOTOTEXHUKA

®dopma 00yueHus
Ounas

KBanmuduxarnms
HNuxeHep, MHKeHEP-PA3PAOOTUUK

I'on mpuema
2025

COI'JTACOBAHO:
PykoBoaurens OITOII
E.N. bopzenko

[Ipencenarens YMK
B.A. Cxkpunssk

Tomck — 2025



1. KommereHnuu M HHIAKATOPbI HX JOCTHKCHHUHA, IIPOBEPACMbIC NAaHHBIMHA
OICHOYHBIMM MaTepHaJIaMHU

[lenbio 0OCBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucnonb30BaTh B MPohECCHOHATBLHON AEITEeTbHOCTA OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMaTHUYECKOTO
MOJIEJIMPOBAHUS, TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX UCCIEN0BAaHUT;

OIIK-2 CriocoO¢eH BBISBIATh €CTECTBEHHOHAYYHYO CYIIHOCTh TPO0JIeM, BO3HUKAIOIIUX B
XoZle TpOEecCUOHATBHON  JESATEIbHOCTH, MNPHUBIEKATh JUIsI WX pemeHus  (usmko-
MaTeMaTUYeCKUN anmnapar ¥ COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTHH.

Pesynbpraramu 0CBOEHUS AMCLUIUIMHBI SBIISIOTCS CICAYIONINE UHAUKATOPBI TOCTHUKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3naer pyHmaMeHTaIbHBIC 3aKOHBI MPHUPOALI U OCHOBHBIC (U3UYECKHE H
MaTEeMaTUYECKHE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (PU3NYECKHE 3aKOHBI U MATEMATHYCCKUE METOJbI I
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIIUX B XOJA€ MPO(ECCHOHATBLHOU ACITeTbHOCTA, U METOIAUKY MPHUBICYCHUS (DU3UKO-
MaTEeMaTUYECKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH ISl UX PEIIEHUs

POOIIK-2.2 YMmeer BBISBIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLIHX
B XoAe MpodeccHOHATIbHON NeATEeNbHOCTH M MpPHUBIEKATh [UIsI WX pelleHus (U3HNKO-
MaTEeMaTUYECKUI anmnapar U COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTUN

2. OueHoYHbIe MATEPHAJIbI TEKYLIEr0 KOHTPOJISI H KPUTEPUH OLleHUBAHUS

DJIEMEHTHI TEKYIIETO KOHTPOJIA:
— WHJIUBUyaIbHbIE 3a/IaHUSI.

[Ipumepsl 3a1aHui:

3amanne Nel (BeimosHsieTcs B pamkax CPC, narotcst pa3iMuHble BapuaHThI, TPOBEPKA OTBETOB,
10 3apannmii, POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)
3amanue 1.
1. CdopmynupoBaTh rUNIOTE3y CILUIOIIHON Cpebl
OcHOBHOE OTJIMYKE TIepeMeHHbIX Jlarpanka u Ditnepa
Ornpenenenust BekTopHoro ananuza. Teopema Ctokca
CdopmynupoBath nepByro Teopemy [ enpbmromniia
YacTu yCKOpEHUS KUJIKOW YaCTULbI
Onpenenenne 6€3BUXPEBOrO U BUXPEBOTO JIBUKEHUS KHUJIKOCTH
Bropas Teopema I'enbmrodibia
3anucaTh ypaBHEHUE HEPA3PBIBHOCTU
. OmpeneneHre MacCOBBIX M MTOBEPXHOCTHBIX CHUII
0. 3amucaTte ypaBHEHUs Diliepa
1. ChopmymnupoBaTh OOIIYIO TOCTAHOBKY 3a7a4d JUHAMUKH UICATHHOMN KUIKOCTH.
Ciyyaii HeC)KMMaeMOM KUIKOCTH.
12. 3anucarb ypaBHEHHE SHEPTUH B IOTOKE UI€ATBHOMN KUIKOCTH
13. 3anucath ypaBHEHHE THAPOCTATUKU
14. 3anucats GapomMeTpHUecKyro GpopMmyIry
15. ChopmynupoBath 3aKk0oH Apxumesa
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3acUMTHIBAE€TCS TOJBKO MPABUIBHO BBINOJHEHHOE 3agaHue. OuleHka: «3a4TeHo» WIIH
«He3aurenoy.



3. OueHo4yHble MaTepUAaJIbl HTOTOBOT0 KOHTPOJISI U KPUTEPHH OLlEHMBAHUS

IIpoMexyTouHas aTrTecTalys peaau3yeTcs IyTeM IPOBEIACHMS 3a4eTa ¢ OLEHKOM mocie
MSTOTO CEMECTpA.

K 3adery c OLIEHKOH CTYJIEHT AOJKEH IMOJIyYUTh OLIEHKY 3a MHAMBHUIYyaJIbHbIE 3aJaHMUS.
KonnuectBo BOompocoB B Ouiere 3aBUCUT OT UX TPYAOEMKOCTH, HE Ooyiee ABYX BOIPOCOB IO
TEOPHH. 3a KaX/Ibli BOIIPOC OuIieTa J0JDKHA ObITh MOTy4YeHa OLIEHKA He HIKe Tporku. OreHka
3a OTBET 10 TEOPUM Ha 3a4eTe HAXOAMUTCS KakK cpeHee apu(pMEeTHUYEeCKOe OTBETOB IO KaKIOMY
BOIIPOCY.

3ayeT ¢ OIIEHKOM BBICTABJISIETCS MO pe3yJIbTaTaM YCTHOIO cOOece0BaHMsI M BBIIIOJIHEHUS

JIOMAIlHUX 3aJaHUMN.
[IepeueHp TEOPETUUECKUX BONIPOCOB, BBIHOCUMBIX HA 3a4€T:

/. Tunore3a CIUIOIIHOCTH CPEABI.
Omnpenenenue NOToOKa BEKTOpa CKOPOCTH.
Omnpenenenne NUPKYJIALNANA BEKTOPA CKOPOCTH.
Teopema KenbBuna.
YpaBHEHME HEPA3PBIBHOCTHU.
VYpaBHenus Jinepa.

['pannyHbIE yCIIOBUS HA TBEPIAOW CTEHKE JJI UICATTBHOM )KUIAKOCTH.
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YpaBHEHUS paBHOBECHSL.

9. HWnurerpan bepuymin.

10. Onpenenenrie 0€3BUXPEBOTO JBUKCHHSI KUKOCTH.
11. TloTeHMan CKOPOCTH.

12. Nurerpan Kommu-Jlarpanxa.

13. TloHsiTe BUXPEBOTO IBUKEHUSI KUJIKOCTH.

14. Teopema TomcoHa.

15. Teopema Jlarpanxa.

16. Teopema I'enbmrolibiia.

17. TlonsiTHe BSA3KOM KUIKOCTH.

18. Ten3op HalpsHKEHUH.

19. O600meHHbII 3aKk0H HproTOHA.

20. Ypasuenune HaBbe-Crokca.

21. I'paHNYHBIE YCIOBUS MPUINIIAHUS.

22. I'paHu4HbIC YCIOBUS HA CBOOOIHOM MOBEPXHOCTH.
23. 3aK0H MOO00Us BI3KUX TEUEHUH.

24. ®usndeckoe coaepkanue uucen PeitHonbaca u @pyna.
235. 3axoH Ilyazeins.

26. IIpnbnmkeHne Moa3yIero IBUKEHUS )KUIKOCTH.



27. ®opmyna CTokca JJ1si CUJIbI COTPOTUBJICHUS 1Iapa.
28. I'nnotesa IIpanaris.

29. IlorpaHUYHBIN CIOM.

30. CtenenHas >)KUIKOCTD.

31. XKunxocts lIIBenosa-bunrama.

PesynbraThl 3adera C OIGHKOH OIPEOENSIOTCS OLEHKAMH «OTIUYHO», «XOPOIIO),
«YIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

OIlEHKH «OTJMYHO» 3aciTy)KHBaeT OOydYarolmuics, TIOKa3bIBAIOIINNA BCECTOPOHHEE,
CHCTEMaTH4YecKoe M TIy0oKoe 3HaHHe y4eOHOro marepuaia, yMEHHE CBOOOJHO BBIOJHSTH
3aJIaHuUS.

OLICHKH «XO0pOILI0» 3acily>XKHUBaeT OOydYaIOUIMiics, MOKa3bIBAIOUINIA IOJIHOE 3HAHUE
y4eOHOTO MaTepuasia, IONMYCTHBIIMM HE3HAYWTENIbHBIC TIOTPEITHOCTH TPH  BBIMOJHECHUH
3aaHHsL.

OILICHKH «Y/IOBJETBOPUTEIbHO» 3aCITy)KUBACT OOYYArOIIMHCS, TOKA3aBIIUN 3HAHUS
OCHOBHOTO Yy4eOHOTr0 Marepuajia B 0OBbeMe, HEOOXOAMMOM [UIS JanbHEeWmed y4eObl u
npeACTOosIel padoThl O MPO(ECCHH; MOMYyCTUBIINM MTOTPEITHOCTH B OTBETE HA 3a4eTe W NpU
BBITIOJIHEHUH 3aJlaHHii, HO 00JagarolyuM HEOOXOIMMBIMU 3HAHMSAMHU Ui MX YCTPAHEHUS IO
PYKOBOJICTBOM TTPEIIOIaBaTElIsl.

OrneHka «HeyI0BJIETBOPHTEIbHO» BBICTABIAETCS oOyvaromeMmycs, OOHapyKUBLIEMY
npoOenbpl B 3HAHMUAX OCHOBHOTO Y4eOHOTrO MaTepualia, IOIYCTHUBIIEMY IPUHIMITHAIBHBIC
OLIMOKH B BHIMOJIHEHUH 33JaHUM.

4. OueHouyHbIe MaTepHAaJIbI IS NMPOBEPKH 0CTATOYHBIX 3HAHUM
(chopMHPOBAHHOCTH KOMIIETEHLMIA)

Oyenoynvle mamepuanvl 0Nl NPOBEPKU  OCMAMOYHBIX — 3HAHULL  Mo2ym  Oblmb
UCnonb308anbl 0l hopmuposanus npocpammvl  ITHA  (npocpammer  2ocydapcmeennoco
9K3aMeHa), a makdice skcnepmom Pocobpradsopa npu npogedenuu nposepku OUAZHOCMUYECKOl
pabomul NO OYeHKU YPOBHA (POPCUPOBAHHOCIU KOMREMEHYUL 00YUarowuxcs (npu KOHMpOJIbHO-
HAO030pHOU nposepke). Bonpocvl oOannoco paszdena nokazviéaiom 6KIAO OUCYUNIUHBL 8
obpazosamenvuvlil pesyibmam obpazosamenvHol npozpammvl. Odvem 3a0aHuii 8 OAHHOM
paszoene  3asucum KAk Om  KOIUYecmed hopmupyemvlx UHOUKAMOPO8  OOCMUNCEHUS]
KoMnemeHyuu, max u om 00vema OUCYUNIUHbL NO Y4eOHOMY NIAHY.

[lepeueHp TEOPETUUECKUX BOIPOCOB:

['mnoresa croOMIHOCTH Cpebl.

OnpeneneHne MOToKa BEKTOpa CKOPOCTH.
Omnpezenenne HUUPKYJISLUNA BEKTOPAa CKOPOCTH.
Teopema KenbBuna.

YpaBHEeHHE HEPA3PBIBHOCTH.

YpaBHeHus Jusepa.

I'pannuHbIe yCII0BUS HAa TBEPAOU CTEHKE I UJ1€aIbHOM KUIKOCTH.
YpaBHeHUs paBHOBECHS.

WNurerpan bepuymn.

10. Onpenenenre 6€3BUXPEBOTO IBUKECHUS KUTKOCTH.
11. IToreHmuan cKOpoCcTH.

12. Nuterpan Komm-Jlarpanxa.

13. IloHsiTHE BUXPEBOTO IBHKEHHUS KUIKOCTH.

14. Teopema ToMcoHa.
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15. Teopema Jlarpanxa.

16. Teopema I'enbmrosnbiia.

17. IlousiTHe BA3KOU KUIKOCTH.

18. TeH30p HaNpsKEHUH.

19. O600menHsbIit 3akoH HpioToHAa.

20. Ypasuenue HaBbe-CTokca.

21. I'pannyHbIE YCIOBUS IPUITUTIAHUS.

22. I'pannuHbIe YCIOBUS Ha CBOOOIHOM MOBEPXHOCTH.
23. 3aKoH 11000 BA3KUX TEUECHUIA.

24. dusnueckoe coaepxkanue yucen PeitHonbaca u @pyna.
25. 3akoH Ilya3eitns.

26. [TpubnmkeHne NoA3YIEro IBUKEHUS KUKOCTH.
27. ®opmyna CTokca [uisi CUJIbl COMPOTUBIICHUS IIapa.
28. I'mnore3a Ilpanarois.

29. IlorpanuyHbIi COM.

30. CrerneHHast >KUJIKOCTb.

31. Xunxocts llIBenoBa-bunrama.

Kpurepun orieHuBaHus: cunTaeTCs BHITOIHEHHBIM, €CIU JaH BEPHBINA OTBET Ha 2
TEOPETUYECKUX BOMPOCa (MCUESPITBIBAIOIINI U/ WU C HEOOIBIITMMI HETOYHOCTSIMH).

5. Uudopmanus o pa3padoTuynkax

[parep I'eanaauit Padannosuy, n.¢.-m.H., mpodeccop, ®TD TT'Y, mpodeccop
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