GOH/JI ONEHOYHBIX CPEJACTB 11O AUCIHHUIIVIMHE
IIPHEM 2019 r.
DOOPMA OBYUYEHMS ounas

Duznka l

Hanpasnerue noaroroku/ | 12.03.01 INpuGopocTpoenne
CTIENHATBHOCTD

O6pazopatenbHas nporpaMma

(sanpasieRHOCTH (MPOdHIB)) Undopmannonnbie CHCTEMBI KOHTPOIS H JIHATHOCTHKH

Cneunamusaimus | Mudopmanuonsbie CHCTEMbI KOHTPOIIA H JIHArHOCTHKH

VYposenb o0pasoBanns | Beicmee obpazoBanne - OakanaspHaT

Kype | 1 |  cemectp |2

TpyaoeMKOCTh B KpeaHTax 6
(3a4eTHBIX e/IHHHLIAX)

3asenyrommit Kadeapoii - [Hamauun U.B.
PYKOBOIMTENb OTACNCHHS Ha
npasax xadenpst oTAeNCHHS
CCTeCTBEHHBIX HaYK
Pyxosoaurens OOIT Moiizec b.b.
[Ipenonasarens Bepesneesa E.B.

2020r.




1. Poasp gucuumiannbl «®PU3UKA 1» B hopMHUpPOBAHUM KOMIIETEHIIUI BHIMYCKHUKA:

SaeMeHT ) Kon L ST T TR CocrapJjsomue pe3yibTaTOB OCBOCHH! (1eCKpHUNTOPBI
00pa3oBaTeIbHOMI KOMIIeTeHII i)
nporpamMmmal (nncummuna, CeMeCTP R LEF T R Kon HaumeHnoBanue HHAMKATOpa
npakTuka, THA) HHMKATOpA COCTTRATTE Kon HanmenoBanue
YK(Y)- Bnageet onbiTOM puMEHEHUS
1.1B1 3aKOHOB €CTCCTBCHHBIX HAyK U
MaTeMaTUYECKUX METOAOB U
Mozenel s peleHus 3a1a4
TEOPETUIECKOTO U MPUKIIATHOTO
LYK(Y)- AHanuzupyer 3a1aqy, XapakTepa
BBIJIEIISIS ¢ 0a30BEIC
11
COCTAaBIISIIOLIIIE YK(Y)- YMeer pemiats 3a1a4u
1.1V1 TEOPETUYECKOI0 U MPUKIIATHOTO
XapakTepa
YK(Y)- 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U
1.131 MaTeMaTH4YeCKUe METOIbI
Cnoco0eH oCyIeCTBIATh TEOPETUYECKOT0 XapakTepa
KPUTUYECKUH aHAINU3 YK(V)- Buageer penpoayKTUBHBIMU
VK(Y)-1 MPOOJIEMHBIX CUTYyalUl 1.2B1 METOJaMHu MO3HABaTEIbHOMN
Ha OCHOBE CHCTEMHOTO JeSITeIbHOCTH M MBICTTUTEIbHBIMH
M0JIX0/1a, BEIpaOaThIBATh OTIepALMSAMH IS PEIICHNUS 33134
du3uka 1 2 CTPATEruio AeUCTBUN €CTEeCTBEHHOHAYYHBIX JUCIUILIIUH
OcymiecTBiIsIeT OUCK,
BBIJICIISICT U PAHKHUPYET YK(V)- Ymeer 0000maTh YCBOCHHBIC 3HAHHUS
N.YK(Y)- | nHpopmamuio Ha OCHOBE 1.2V1 €CTECTBEHHBIX HAyK KaTErOpHsIMU
1. CHUCTEMHOTO TIOAXO0/a ’ CHCTEMHOT'O aHaJIM3a U TOAX01a ’
2 METOZOB TIO3HAHUS IS MBICTIUTEIbHEIMH OTIEPALIUSIMHU
pelIeHus  3a/1ad 1o aHalM3a, CHHTE3a, CPAaBHCHUS U
Pa3IUYHBIM THUIIAM 3aIIPOCOB OILIEHKHU
YK(Y)- 3HaeT penpoayKTUBHEIE METOIBI
1.231 TO3HABATEILHOU JIESITETLHOCTH,
MIPU3HAKHA CUCTEMHOT0 TIOAX0/1a ’
CHCTEMHOT'O aHAJIH3a
CriocobeH IpUMEeHsTh JleMOHCTpHpYyeT TOHNMaHHe BrazgeeT onbITOM IIIaHUPOBAHUS U
€CTECTBEHHOHAYYHBIC U VLOTIK(Y) (hU3NIECKUX SBICHUH U OTIK(Y)- MIPOBEACHUS cljmnqecxnx
OIK(Y)-1 00IeHKEHEPHbIE 13 IPUMEHSIET 3aKOHbI 13B1 HCCIICIOBAHUIA B 00JIACTH MEXaHUKU
3HAHUS, METO/IbI MEXaHUKH, TSPMOIUHAMUKH, Y TEPMOJMHAMUKH aJICKBATHBIMHU
MaTEeMaTHIECKOTO JJIEKTPUYECTBA U MaTHETHU3MA, SKCIIEPUMEHTAIbHBIMU METOJIaMHU,




- CocraBJjisiiolHe pe3yJbTATOB 0CBOEHHSI (1eCKPHITOPHI
Ouement Kox MHAMKATOPDI JOCTHKEHHs] KOMIIeTeHIHii tuite pesy. . (necip P
00pa3oBaTeIbHOMI KOMIIeTeHII i)
CeMecrp KOMIIETCHIINH HanmeHoBaHHe KOMITETEHIIMH
NPOrpaMMbl (IMCHUILIMHA, Kon HaunMeHoBaHHe HHAHKATOPA
Kog HaumenoBanue
npakTuka, FHA) HHAHKATOpa JIOCTHIKEHUsI
aHanmu3a u OCHOB ONTHUKH, KBAHTOBOM OLIEHKU TOYHOCTHU U MOTPEIIHOCTH
MO/JICIUPOBaHUSA B MEXaHUKU U aTOMHOU (HU3UKH HM3MEpEHUll, aHaIN3a MOJTy4YeHHBIX
UH)XEHEpHOU B UH)KEHEPHOH eATeIbHOCTH pe3yIbTaToB
JEeSITEIBHOCTH, CBA3aHHOM YMeeT BEIOMpaTh 3aKOHOMEPHOCTh
C MPOEKTUPOBAaHUEM U JUISL pELICHUS 3a/1a4 MEXaHUKHU U
KOHCTPYHUPOBAHUEM, TEPMOJNHAMHUKH, UCXOJS U3 aHAIIN3a
TEXHOJIOTHSIMHA OIIK(Y)- YCIIOBUSL, OOBSICHATH HA YPOBHE
TIPOM3BOJICTBA MTPUOOPOB 1.3V1 TUIIOTE3 OTKIOHEHUS IIOIYy4YCHHBIX
Y KOMIUIEKCOB IIUPOKOTO SKCHEPUMEHTANBHBIX JaHHBIX OT
Ha3HAuYCHUS H3BECTHBIX TEOPETUUECKUX U
SKCIEPUMEHTAIbHBIX 3aBUCUMOCTEN
OIIK(Y)- 3HaeT pyHAaMEHTAIbHBIC 3aKOHBI
1.331 MEXaHUKHU U TePMOJIUHAMUKI

2. INoxka3zaTeJu U MeTOALI OLICHUBAHUS

IInanupyemsble pe3yJbTaThl 00y4eHHS 0 JUCHHUILINHE Kon unnnkaropa | HaumeHnoBanue pasgena Metoabl oLleHUBAHUS

Kon HaumenoBanmue AOCTHIKEHHU S AMCHUILINHBI (oueHOYHbIE MEPONPUSATHA)

KOHTPOJIUpPYEeMOit
KOMIICTCeHIIUH
(WM ee 4acTm)

P 1 | IlpumensTs 3HaHUS OOIIMX 3aKOHOB, TEOPHH, N.YK(Y)-1.1 Mexanuka 3ammrta /13, koHTpoIpHAs
ypaBHEHMI, METO/10B (GU3UKH NpH pemenun 3agad B | L.YK(Y)-1.2 MonexynsipHas pusuka 1 | paboTa, TECTUpOBaHHE
poeCCHOHAIBHON e TENHHOCTH N.OMK(Y)-1.3 TEPMOJUHAMHUKA TectupoBaHue — HE3aBUCHMBIN

koHTpousb [TOKO

PJ12 | BeimoaHsATh PU3NYECKHI SKCTIEPUMEHT C N.YK(Y)-1.2 Mexanuka 3ammra oT4eTa, KOHTPOJIbHAs
IIPUBJIEYEHNEM METO/10B MaTemMaTtnueckoil cratuctuku| M.OIK(Y)-1.3 MonexymsipHas ¢pusuka u | pabora
u 1T TEpMOJMHAMUKA

P 3 | Bnagets MeTOOaMH TEOPETHUECKOTO U N.YK(V)-1.2 Mexanuka 3amura otyera, 3ammura MJ13,
SKCHEPUMEHTAIBHOTO HCCIIEN0BaHUs, METOIAMH N.OMK(Y)-1.3 MonekynsipHast ¢pu3MKa U | KOHTpOJIbHAs padoTa,

NoUCKa U 00paboTKH HH(pOPMAIMH, METOIaMHU TEPMOJUHAMHKA TECTUPOBAHUE
pelleHus 3a1a4 ¢ IPUBJICYEHUEM IOJTYYE€HHbIX TectupoBaHue — HE3aBUCUMBIiH
3HAHUM koHTpoJb [JOKO




P/14 | Bnamers OCHOBHBIMH ITpHeMaMu 00pabOTKU U N.YK(Y)-1.1 Mexanuka 3amura oT4eTa: aHaJInu3
aHaJIM3a SKCIIEPUMEHTANIBHBIX JaHHBIX, ModydeHHbIX | M.YK(V)-1.2 MonekynsipHast Gpu3uKa U | SKCIEPUMEHTAIbHBIX
IIPY TEOPETUUYECKUX U IKCIIEPUMEHTAIIbHBIX N.ONK(Y)-1.3./ TEpMOJMHAMUKA pe3yJIbTaTOB, IPOBEPKA
HCCIEN0BAHMAX € Ucnioab3oBanueM [1K u N.OIIK(Y)-2.3. HaBBIKOB pabOTHI €
MPUKJIAHBIX TPOTPAMMHBIX CPEJICTB KOMIIBIOTEPHOM MPUKIIAJHBIMU IPOrpaMMaMu U
rpaduxu CpeICTBaMU KOMIIBIOTEPHOM
rpaduku

3. IIkaJja oueHUBaAHUSA
[Topsimox opraHu3alyl OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKATbHBIM HOPMATHUBHBIM aKTOM —

«CucreMa OIICHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MoMTeXHUYeckoM yHuBepcuteTe (CucteMa OleHUBaHMA)» (B JCHCTBYIOLICH PEIaKIUN).
Hcnonb3yercs 6auibHO-pEHTUHIOBAs CUCTEMa OLIEHUBAHMsI pe3yinbTaToB o0yueHusl. iToropas onenka (TpaAuluOHHAs U JIMTEpHAs) [0 BUJaM y4yeOHOM
nesitenbHOCTH (M3yueHue aucuumiul, Y UPC, HUPC, kypcoBoe poeKTupoBaHUe, IPAKTUKH ) ONIPEAEISAETCS] CyMMOM 0aljIoB 10 pe3ybTaTaM TEKYIIETro
KOHTPOJIS M IPOMEKYTOUHOM aTTecTaluy (MTOroBast peMTHHroBas oneHka - Mmakcumym 100 GasioB).

PacnpeﬂeneHHe OCHOBHBIX W OOIIOJIHUTCIBHBIX OamoB 3a OLCHOYHBIC MCPOIPUATUA TCKYLIECTO KOHTPOJISA U HpOMe)KYTOqHOﬁ aTTeCTaluun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUS CooTBeTCTBHE
N OmnpenesieHne OeHKH
3a/laHuA TPAAUIIMOHHOI OlleHKe

90%+100% «OTIU4HO» OTAM4HOE MOHUMAHUE MTPEAMETA, BCECTOPOHHUE 3HAHUS, OTJIIMYHBIE YMEHHUS U BJIaJICHUE ONBITOM
MPAKTUYECKOU EeATETbHOCTH, HEOOXOIUMBIE pe3yabTaThl 00yueHUsI CHOPMHUPOBAHBI, UX KA4€CTBO OI[EHEHO
KOJMYECTBOM OaJsIOB, OJM3KUM K MAaKCUMAIIbHOMY

70% - 89% «Xoporo» JlocTaTo4yHO MOJTHOE MOHMMAHKE MPEAMETA, XOPOLIUE 3HAHUSI, YMEHUS U ONBIT MPAKTHYECKOU
NeSATETLHOCTH, HEOOXOIUMBIE PE3yabTaThl 00yUYeHUsI CPOPMUPOBAHBI, KAYECTBO HH OJTHOTO U3 HUX HE
OIICHEHO MHHUMAJILHBIM KOJIMYECTBOM 0ajIoB

55% - 69% «Y IOBIL.» [Ipuemnemoe moHMMaHue MPEIMETA, YOBIETBOPUTEIbHBIEC 3HAHUS, YMEHUS U OIBIT IPAKTHUYECKON

ACATCIIBHOCTH, HeO6XOI[I/IMBIC PE3YIbTAThI 06y‘-ICHI/I$I C(I)OpMI/IpOBaHLI, Ka4uCCTBO HCKOTOPBIX U3 HUX OLCHCHO
MHHHMAJIBHEIM KOJIMYECTBOM 0ajIIoB

0% - 54%

«HeynoBn.»

PGSYJ'II)TaTI)I O6yquH$[ HC COOTBCTCTBYIOT MUHHUMAJIBHO TOCTATOYHBIM Tpe6OBaHI/I${M




[IIxana 1151 O1EHOYHBIX MEPONPUSITUN HK3aMEHa

%
CooTBeTcTBHE
BbINOJIHEHHSsI JK3aMeH, o
. TPAAUIMOHHOMI
3alaHu i 0aJ11
OlleHKE
JK3aMeHa

OnpenesieHue oueHKN

90%+100% | 18 +20 «O1inuHo» | OTIMYHOE MOHUMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIIMYHBIE YMEHHUS U BJIAJICHUE OIIBITOM

MPAKTUIECKOU JACSITELHOCTH, HEOOXOAMMBIE Pe3yIbTaThl 00y4eHUsI CPOPMUPOBAHBI, UX KAY€CTBO OLIEHEHO
KOJMYECTBOM 0ajlyIoB, OJM3KUM K MAKCUMAJIbHOMY

70%-89% | 14+17 «Xopomo» | loctaTouyHO MOJHOE MOHUMAaHUE MPEMETa, XOPOIINe 3HAHHS, YMEHHS U OIBIT IPAKTHUECKOMN 1eATeIbHOCTH,

HEOO0XOMMBIE PE3yNIbTaThl 00y4eHHUsT CHOPMHUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OLIEHEHO
MUHHMaJIbHBIM KOJMUYECTBOM OajIOB

55%-69% | 11 +13 «Ynon»  |[[IpuemiemMoe MOHMMaHUE MPEIMETA, YOBICTBOPUTEIBHbIC 3HAHUS, YMEHHUS M OBIT MPAKTHYECKON

JACATCIIBHOCTH, H606XOI[I/IMBIG PE3YyIbTAaThl 06yquH$[ C(l)OpMI/IpOBaHBI, Ka4€CTBO HCKOTOPLIX M3 HUX OLICHCHO
MUHHMAaJIBHBIM KOJIMYECTBOM 0ajjIoB

0%-54% | 0+10 «Heynosn.» |Pe3ynpTaThl 00yueHHs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUIM

4. TlepeyeHb TUNOBBIX 3aIaHUI

OueHOYHBIE MEPONIPUATHS

HpHMepbl THUIIOBBLIX KOHTPOJbHBIX 3aJaHui

1. 3amura 1ab0paTopHOi paboThI

Bormpocsr:

1. KaxoBa poub neperpyska mi?

2. B yeM cymHocTb rpau4eckoro crnocoba HaxoXxJJeHUs: MOMEHTa CUJIbI TPEeHUS?

3. [IpemnoxuTe cocod OLEHKH MOTPENTHOCTH U3MEPECHHUS.

4. Kak MOKeT CKa3aTbCsl Ha pe3ysbTaTaXx M3MEPEHU KOHEYHOE BpeMsl cpabaThIBaHMsI AIEKTPOMaruura?

2. 3ammra /(3

JIBIDKeHHe TOYKH 10 TIPAMOiA 3a1aHO ypaBHeHHeM X(t) = At+Bt? | rie A = 3m/c, B = -0,6Mm/c.
OmnpenenuTd CPEHIO MyTEBYIO CKOPOCTh IBUKEHHS TOUYKU B MHTEpBaje OT 1 10 3 CeKyHbI.
Bomnpocsr:

1. JIBMXeHHe TOYKH MO MPAMOH 3a1aHO0 ypaBHeHHEM X(t) = At+Bt? — Kakoii 3T0 BHJI IBUKEHU?

2. Uto Ha3pIBae€TCS CPEHEN MYyTEBOM CKOPOCTHIO?

3. Kak onpenenuts myTh, NPOWICHHBIN TOUKOM B MHTEpBasie oT 1 10 3 cekynna?

3. KommokBuym

Bomnpocsr:
1. VYrnoBas cKOpOCTb, YIIIOBOE YCKOPEHHUE.
2. TlpuMeHeHue 3aKOHOB coxpaHeHus. Heynpyruii ynap mapos.
3. 3axonbl Kenyepa. 3akoH BCEMUPHOTO TSATOTEHUSI.




OueHo4YHBIEC MepONIPUATHS

HpHMepLI THUIIOBBIX KOHTPOJbHBLIX 3aJaHui

KonTponbnas pabota

Bomnpocksr:

1. Ha xoHIIax HEBECOMOIr0 TOHKOT'O CTEpXHS JUIMHOW 3 M pacIoOKEHbI MIaphl OJMHAKOBON
Maccol 1o 0,1 kr u paguycom 1 cm. CumnTasi, 4TO Macchl LIAPOB MOXKHO MPUHATH 32 MAaTEPUAIIbHBIE TOUKH,
OIIPEAEIUTh MOMEHT UHEPLIUU CUCTEMBI OTHOCUTEIBHO OCH, COBIA/IAIOIIEN C OCBIO CTEPKHS.

Ortger: 0.

2. Ilap ckarbIBaeTCs 10 HAKJIOHHOM IUIOCKOCTH JJIMHOK 7 M M YIJIOM HakJIOHa K TOpU30HTY 30°.
Onpenenuth KUHETMYECKYIO DHEPrHIO IIapa B KOHIE HAKJIOHHOM IUIOcKocTH. Macca mapa 1 Kr.
VckopeHne cBOOOHOTO MajieHns cunTath paBHeIM 10 M/c?. OTBer nath B exuaunax CH.

Ortger: 35.
3. Juck pagumycom 0,1 M 1 Maccoii 2 Kr Bpaliaercs Tak, 4To 3aBUCHUMOCTb yIJia [IOBOPOTa paauyca

2
JWCKa OT BPEMEHH OMWChIBaeTCs ypaBHeHmem (0 = at + bt~ + ct 3 , e a =2 pad/ C,

2 3 N .
b=3 paa/ c’,c=1 paa/ C , t — Bpemsa. HaliTu MOMEHT MMITyJIbCa IHCKAa B KOHIIE BTOPOH

cexkyH bl Bpamenus. Oteer nath B eqununax CHU. Otset:
0,26.

4. MaxoBUK, BBINOJHEHHBIM B BUAe aucka paauycom 40 cMm u umerommii maccy 100 kr,
packpydeH A0 yacToThl BpameHus 480 o6/muH. [lox nelicTBUEM CHUIIBI TPEHUS MAaXOBHK OCTaHOBHIICS
yepe3 1 muH. 20 c. OnpeaenuTs BeIMUYUHY MOMEHTA cuiibl TpeHus. OTBeT nath B enununax CU.

Ortser: 5.

TecTupoBaHue — HE3aBUCUMBII
koHTposb [TOKO

Bormpocsr:

1. C xopa0:s1, MIBIBYIIETO CO CKOPOCTHIO 54 KM/, CTPENSAIOT BEPTUKAIBHO BBEPX U3 PAKETHUIIBI.

TpaexTopust cBeTsILEH pakeTsl MpeAcTaBiIseT co0oi napadoily B CUCTEME OTCUEeTa, CBA3aHHON €
1)3emnelt; 2)xopabnem; 3)paxeToil; 4)i100bIM TE€JIOM OTCUETA.

2. Paauyc-BEKTOp TOUKK A OTHOCUTENILHO Hayajia KOOPAMHAT MEHSETCS CO BPEMEHEM 10 3aKOHY T =

22T — 4t] — 5k. Bce BeTHduHbI npencrasiensl B ennHnnax CU. Koopaunata y touku A uepes 2 ¢
OT HayaJla OTCYeTa paBHa

D18 wm; 2)12m; 3) SM; 4 Owm
3. ABromMoOmiIb genaer moBopoT paauycoMm 50 M. Kakyro nHambonbmryto ckopocts ( B CH ) moxer

Pa3BUBATH aBTOMOOMIIb , YTOOBI €ro HE « 3aHCCII0», CCIIN KOB(I)(bI/ILII/ICHT TPCHUS CKOJILXKXCHUA PaBCH
0,8.

Pedepar

Tematuka pedepatos:
1. O BpeMeHHU U ero U3MEPEHHUH.




OueHo4YHBIEC MepONIPUATHS

HpHMepLI THUIIOBBIX KOHTPOJbHBLIX 3aJaHui

2. KoneuHOCTb U OECKOHEYHOCTh MIPOCTPAHCTBA U BPEMEHHU.
3. Twumnsl B3aumMojeiicTBuil U (yHJaMEHTAIbHBIC BETUYHHEI.
4. CrnocoOsl onpe/enieHns yCKOpeHUs: CBOOOIHOTO MaIeHUsI.
5. 3aKOHBI COXpaHEHMSI U IPUHLIUIIBI CUMMETPHH.
5. IlpoGaema ABMKEHUS — OCHOBA HAYKH.

[IpezenTanus Temarnka npe3eHTanui

ITo Temaruke pedeparos:
DK3amMeH Bapuaunr 6usera

=

Yacts A
ITo yacTu A naTh pa3BepHYTHIil 0TBET

Teopema IlITeitHepa. (4 6amna)
TeroeMKkocTh ra3a. YenbHasi, MOJISIPHAs TEIUIOEMKOCTb, TEIJIOEMKOCTh NpH H3ompoleccax. (4
0aju1a)

Yacts B

ITo yacTu B: natb onpenesienue, copMyJMpoOBATH 3aKOH, OTBETUTH KPATKO

C xakoli CcKOpoCTbIO OynyT JBUTAaThCsl LIaphl IOCIIE HEYNPYroro yjaapa Iiapa Maccel M,
JIBUTABILIETOCS CO CKOPOCTHIO V, C HEMOABMKHBIM IIApOM B/IBOE OoJIbIel Macchl. (1 6aswr)
Haiite onpenenenue KodpdUIMeHTa TEIUIONPOBOAHOCTH &. Kak mpu oOBIUHBIX TeMIiepaTypax OH
3aBUCHUT OT JIaBJIEHUS U OT MOJISIpHOM Maccsl L ? (1 Gamn)

Yacts C
Pemutnb 3agaun

3agaua. [llap ckaTeIBacTCS MO HAKJIOHHOW IIOCKOCTH JUTMHOW 7 M M YIJIOM HAKJIOHA K TOPHU30HTY
30°. Onpenenuth KHHETUYECKYIO SHEPTHIO IIapa B KOHIIE HAKJIOHHOM MIockocTH. Macca mapa 1 kr.
(5 6an710B)

3agaua. HaiiTu III0THOCTH ra30BOM CMECH BOIOPOA M KHCIOPO/Ia, €CITH MAaCCOBBIC IOJH UX PABHBI
cootBeTcTBeHHO 1\9 1 8\9. Cmech nHaxomutcs npu aasiaenuu 100kIla u temmepatype 300K. (5
0aJ1J10B)




5. Mertoanueckne yKazanus mo npoieaype oneHuBaHUS

OueHo4YHBIEC MepONIPUATHS

Hpouenypa MPOBCACHUA OLCHOYHOI'0O MEPOIIPUATHUA U H606XOL[I/IMLIe METOAUICCKUE YKA3aHUSA

1. 3amura 1a60paTOpHON PabOTHI

[Tocrne BhIONHEHHS TaOOPATOPHON PAOOTHI CTYACHTOM NPEACTABISETCS OTYET, B KOTOPOM COAEPIKUTCA:
Ha3BaHUe J1a00paTOPHOI paboTHI; eTIh paboTHl; TPUOOPHI U MAaTEPHAIIBL; CXEMa SKCIIEPUMEHTAILHON
YCTaHOBKH; OCHOBHBIE YPaBHEHUS U (OPMYJIbI; TAOIHIIBI C pe3yIbTaTaMU SKCIIEPUMEHTA; OIIPE/ICICHBI
MCKOMBIE BEJTMUUHBI C TOJAPOOHBIMH BBIYMCICHUSMHE; TIOCTPOSHBI TPaHKH; BHIBEACHBI (DOPMYIIBI 151
pacdera MOrpeIIHOCTeH; pacCYUTaHbI MOTPEIIHOCTH; 3aIIMCaH OKOHYATEIBHBIN PE3yIbTaT ¢ Y1eTOM
MIPaBUJI OKPYTJICHUS; CACTIaH BBIBOJ, TAaHBI OTBETHI Ha BOIPOCHI.

3amuTa OCyIIEeCTBISICTCS TyTeM COOeCeI0BaHus C MpEenoAaBaTeieM o TeMe paboThl 1 00paboTKe
M3MEPEHUH 10 BOIIPOCcaM IS 3alIUThI 1a00paTopHOi paboThl. Bompock! BEICTaBICHBI B CBOOOAHOM
JOCTYIIE ISl CTYACHTOB.

CyMMapHBIil peHTHHT 3a 1abopaTopHy0 paboTy cocTasisieT 2 Oamna, u3 HuX 1 6ayut 3a 3ammry.
Kpurepuu oneHKy 3amuThl 1a00paTOPHOR pabOTHI:

0,9- 1 6amn - oTIMYHOE MOHWMAHKUE TEMBI, BCECTOPOHHHE 3HAHUS, OTIMYHBIC YMEHUS U BIIQJICHUE
OIBITOM TPAKTUYECKOH AEATETBHOCTH, HEOOXOIMMBIE PE3YJIbTaThl 00y4eHHs C(HOPMUPOBAHBI, UX
Ka4eCcTBO OIICHEHO KOJIMYECTBOM OAJIIOB, OJIM3KUM K MAKCHMAIBHOMY.

0,70 - 0,8 6a;ma - 7OCTaTOYHO MOJHOE TOHUMAHUE TEMBI, XOPOILIUE 3HAHUS, YMEHUS U OIBIT
MPAKTUYECKOH JIeATEIIbHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00ydeHHs CHOPMHUPOBAHBI, KA4ECTBO HU
OJTHOT'O U3 HUX HE OLIEHEHO MMHUMAJIbHBIM KOJINYECTBOM 0aJlIoB.

0,5-0,6 Gamnma - mpuemieMoe MOHUMAaHHUE TEMBI, YOBIECTBOPUTEILHBIC 3HAHHS, YMEHUS U OTIBIT
MPAKTUYECKOH JIeATEIbHOCTH, HEOOX0AUMBIE PE3YNbTaThl 00y4eHUs cHOPMHUPOBAHBI, KAYECTBO
HEKOTOPBIX M3 HUX OI[EHEHO MUHUMAJILHBIM KOJIMYECTBOM OajlioB.

He 3auTeHo - pe3ysibTaThl 00y4yeHHsI HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPeOOBAHUAM, UITH
paboTa BBINOJIHEHA MTOJTHOCTHIO HETIPaBMIILHO, JIMOO criicaHa. B 3ToM cirydae CTyIeHT JoKeH
nepezaenars padoTy U NPeACTaBUTh HOBBIM OTYET eIlé pa3 Ha 3aluTy.

2. 3amura /13

N3 cTyneHTa COCTOUT U3 JBYX YacTeH, KaXK/1as U3 KOTOPBIX COJICPIKUT He MeHee 24 3ajad, epeucHb
KOTOPBIX HAXOAUTCS B TMYHOM Bapuante W/[3 kaxaoro cryaeHTa, 1 UX TEMbI OXBaThIBAIOT BCE Pa3/1eiibl
MPOrPAMMBI TUCIUTUIAHBI.

[IpenogaBaTens obecrneunBaeT CBOEBPEMEHHOE MOTy4YeHHE CTyIeHTaMu BapuanToB M3, a Takxke
MPEIOCTABIISIET JICKTPOHHYIO CCHIIKY Ha 3aJ1a4uu.

Cryaent npencrasisier /13 B TMCbMEHHOM MJIM B IEYaTHOM BHJI€ HA MPOBEPKY MPEMOJABATENIO, B
COOTBETCTBHUH C TPEOOBAHUSAMHU 11O OPOPMIICHUIO. Y KaXKIOTO 3a/IaHMsI 0053aTeIbHO YKa3hIBACTCS €T0
HOMEp, ITPUBOJIUTCS NOJHOCTBIO TEKCT YCIOBUS 3a7a4, I€JIACTCS KpaTKas 3alliCh YCIOBHS 3a/1a4H,
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nepeBo]] BHECHCTeMHbIX BennunH B CU. Pemenue kaxxaoro 3aanus JOIKHO ObITh MOJPOOHBIM, C
BKJIIOYEHUEM ITPOMEKYTOUHBIX pACYETOB, PACCYKICHUM, MOSCHEHU, C YKAa3aHUEM MCIIOJIb30BAaHHBIX
3aKOHOB, IPAaBUI U (POPMYIT; Y OTYyYAEMBIX B KaX10M JACHCTBUU YUCICHHBIX BEJIMYUH YKa3bIBACTCS
€IMHUIIA U3MEPEHUS (Pa3MEPHOCTH); 3aITMCHIBACTCSI OKOHYATENbHBIN O0TBET. [Ipumep opopmiieHus
MIPUBEJICH B AJIIEKTPOHHOM Kypce.
N/I3 nposepsieT npenojaBareib, BEAYIUNA MPAKTUUECKUE 3aHITHS.
3ammra /13 npoBoauTCs B ycmmuoi WU nucbmeHHoU hopmax.

1. Tlpu ycmmoti popme 3alIUTHI, CTYACHTY 3a1al0TCS BOIIPOCHI 110 MPUMEHEHUIO TeX WJIH WHBIX

3aKOHOB (DU3HKH, ONPEICICHUAM, UCKOMBIX BEJIMYMH, IPapUuecKuM 3aBUCUMOCTSIM U JIp.

Kpurepuu ouenku MJ13:
3a MOJIHOCTHIO MpaBUIbHO pemeHHoe M3 1 oTBeThl Ha BCe BOMPOCHI CTABUTCSA MAaKCUMaJIbHBINA Oasll.
Ecnu 3a1aun penieHbl He MOJIHOCThIO MJIM CTY/AEHT HE OTBETUJI Ha BOIIPOCHI — OAJLIbl BHICTABIISIFOTCS
MIPOIMOPLIMOHAIBHO KOJUYECTBY BEPHO PEIICHHBIX U 3aIIMIIICHHBIX 3a/1a4.

2. Tlpu nucvmennoti popme 3aUTHI, CTYIEHTY IPEAJIaraeTCs PEIIUTh P 3324 Ha OTY TEMY.
Kpurepuu onenku N/13:
3a MOJIHOCTHIO IPABUIIBHO PEIICHHBIE 33/1a4i CTAaBUTCS MaKCUMaJIbHBIN Oai. Ecnu 3a1aun perieHsl He
MOJIHOCTBhIO — OAJUIBI BBICTABIISIOTCS IPOMOPIIMOHATFHO KOJTMYECTBY BEPHO PEIICHHBIX 3a/1ad.
B TeueHue Henenu CTYIEHT TOJKEH pelInTh He MeHee 3-X 3a1au. /I3 cooTBEeTCTBYeT TemaTuke
ayTUTOPHBIX 3aHATHUHN, YTO TOMOXKET CTYIEHTY OCO3HATh 3HAUMMOCTb 33/IaHUH, MPeJIaraéMbIX JIsI
CaMOCTOSITENILHOTO BBIITOJIHEHUS.
Hap HepemeHHbIME 3a1a4aMi HEOOXOAMMO MPOBECTH pabOTy HaJ OMIMOKAMH U CAATH MPETNOIaBATEINIO
(ecnu 3a1aum TIepepeIIeHbl MPABMWIHHO, 32 HUX BhICTaBisieTcs 20% 0T MakKCUMaIbHO BO3MOKHBIX
0aJoB)

Komnoksnym

KosutokBryM mpoBOIUTCS /ISt IPOBEPKHU Ka4eCcTBa YCBOCHHUS MTPOUICHHOTO MaTeprasa B TUChbMECHHOM
BU/IE WJIK YCTHOU popMe BO BpeMsl ayAUTOPHBIX 3aHATHI. BOIPOCHI K KOIJIOKBUYMY BBICTABIICHBI Y
CTYJICHTOB B JIMYHOM KaOuHeTe. CTyJIEHT OTBEYAeT Ha PSII MIPEJIOKEHHBIX BOIIPOCOB, a IIOTOM OeceTyeT
¢ npenonaBarenem. [1o pesynbpraram cobece1oBaHuUs BHICTABIISETCS OLICHKA.

Kpurepun onenuBanus:

9-10 6anyoB - OTAMYHOE IOHUMAHUE MPEAMETa, BCECTOPOHHUE 3HAHUS;

7-8 GaToB - JOCTATOYHO IMOTHOE TIOHUMaHHUe TIPEMETa, XOPOIITHe 3HAHWS;

5-6 6anoB - mpuemiieMoe MOHUMaHKe MPEAMETa, YAOBIETBOPUTEIHHBIC 3HAHUS.

KosutokBruyM MpUHUMAIOT NIPETIOAaBaTeI|, BEAYIIHE TPAKTHIYCCKHIE U JTa00PATOPHBIC 3aHSTHS.
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KonTponbnas pabota

KonTposbHas padoTa IpoBOJUTCS B TUCBMEHHOW (hopMe BO BpeMs ayIMTOPHBIX 3aHATHH. CTyIeHTY
BBIJIACTCS MHANBUAYAIBHBIN BapUaHT C 3a/1a4aMH, 110 TpoiieHHO# TeMe. CTyIeHT T0JKEH PECTaBUTh
B ITMCbMEHHOM BHJIC PEIICHUE MPEIOKEHHBIX 3314, 0(OPMIICHHBIX COOTBETCTBYIOIIMM 00pa3oM.
[Tpu odopmieHnn 3a1a4 0053aTENBHO JACTACTCS KpaTKasl 3aIUCh YCIOBUS 331a4H, IEPEBOJ]
BHECHUCTEMHBIX BeJIMUUH B CH, MOSCHSIOMNI PUCYHOK, 3aITUCHIBAIOTCS (PU3MUYCSCKUE 3aKOHBI H
(OpMYyIIBI, IENAFOTCS MPOMEKYTOYHBIE BBIKJIATIKU U PACUCTHI, YKa3bIBAIOTCS €IUHUIBI N3MEPEHUS
(pa3MepHOCTB) 3aIMChIBACTCS OKOHYATEIbHBIA OTBET.

[IpenogaBaTens mpoBepseT padOTy U BHICTABIISET OICHKY.

Kputepun orieHMBaHMS:

5 6ayIoB - paboTa BBINOJIHEHA OTJINYHO, PELLIEHBI BCE 3aauu.

4 6anmna - paboTa BBINOJHEHA XOPOIIIO, €CTh HETOYHOCTH B paboTe.

3 6ayma - paboTa BBHIMOJIHCHA YIOBJICTBOPHUTEIBHO, €CTh OIIMOKH MM HEIOUYETHI B OOPMIICHHH,
pEIICHBI HE BCE 3aJIaUH.

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO

Tect opreHTUPOBaH Ha MPOBEPKY KIFOUYEBBIX IPEIMETHBIX PE3YJIbTaTOB 00yUEHUS (KOHTPOIUPYyEMbIE
WHIUKATOPBI CHOPMUPOBAHHOCTH KOMIIETEHIIMI) 10 OCHOBHBIM pa3zesiaM U TeMaM JUCIHUILTUHBI
B cemectpe npoBoautcs nBa pyoexxnbix TectupoBanus (PT). Jns kaxnoro PT Ha ocHoBanuu rpagukos
MIPOXOKJICHUS pa3/ieoB AUCHUILTUHBI «PH3uKa» pa3paboTaH OaHK 3a/1aHUM B TeCTOBOU opme U
€XEeroaHO (POPMHUPYIOTCS OIIEHOYHBIE CPE/ICTBA (MHINBUIYAIbHBIA OUJIET) ISl IPOBEICHUS
HE3aBHCUMOTr0 KomnbroTepHoro tecruposanus (HKT).
CtpyKTypa U coiepKaHue TeCTa ONMpeesItoTcs 0a30Boii pabouelt mporpaMmoit
B pamkax xaxnporo PT npumensiercs cinenyromniasi cCHCTeMa OLIEHUBAHHUSA:

® 32 Ka)Jl0€ MIPABUIIBLHO BBIITOJHEHHOE 3a/laHKE BbICTABIsIETCs 1 TECTOBBIN Oa;

® 32 HENMPaBWJIBHO BBINOJIHEHHOE HJIM HEBBIMOJIHEHHOE 3a/1aHue BbIcTaBisieTcs () 6aios;

e JUIA 3aJlaHUi C BBIOOPOM HECKOJBKUX IPaBHIIBHBIX OTBETOB, 3aJlaHMM Ha COOTBETCTBHUE U

YCTaHOBJIEHHE MOCJIEI0BATEIbHOCTH MIPETYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.

MaxkcuManbHBI CYMMAapHBII TeCTOBBIN 0arut 3a kKaxaoe PT BHOCHTCS B peHTHHT-TIIaH TUCIUTUIMHEI,
KOTOpBIN coctaBisieT 15 OammoB. B cemectpe 3a nBa PT mo mucrunnune «®dusukay, TpOBOIUMBIX B
pamkax HKT, MakcumanbHO BO3MOXKHBIN cyMMapHbIi Oamn — 30 6anos.

Cnemmdukamuss W CTPYKTypa, a TakKe JIEMOHCTPAIMOHHBIA BapuaHT Tecta JOBOJIUTCSA
IIpenojaBaTe/IIMi 1O CBEJIEHUS CTYJEHTOB HE MEHee, 4eM 3a | Mecdll 10 Hayala TEeCTUPOBAHUS.
JleMOHCTpannoHHasI BepCcHs TeCTa pacroiaraercs Ha caite http://exam.tpu.ru B pazaene «MepormpusTHs»
Y MOET OBbITh BBINOJIHEHA KaXK/BIM CTYJIEHTOM HEOTPaHMUYEHHOE KOJIMYECTBO pas.
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PT mpoBoautcst B KOMIbIOTEpHOH opme B ON-line pexrme Bo BpeMsi KOHPEPEHII-HECTH B CEPEIUHE
Y KOHIIE TEKYIIETO CEMECTpPa COTJIACHO PAaCIHCaHUIO.

[IpomomkutensHOCTh TecTUpoBaHUs — 90 MuHYT Oe3 mepepriBa. OTCUET BPEMEHHM HAYMHACTCS C
MOMEHTa BXOJa cTyneHTa B Tect. MHCTpyKTaX, MpPEIIICCTBYIONINI TECTHPOBAHUIO, HE BXOIHUT B
yka3zaHHoe BpeMsi. CTYZACHT MOXET 3aKOHYUTh BBIIOJHEHUE TecTa 10 UCTeYCHHs OTBEIEHHOTO BPEMCHH.

OTBETBI TECTHPYEMBIX TPOBEPSFOTCS ABTOMATHYECKH TI0 dTAIOHAM, XPAHSIUMCS B HH(POPMAITMOHHO-
IPOrpaMMHOM KoMIUTeKce «OIeHKa pe3yJbTaTOB M KOMIIECTCHITUI

JlJist i1l ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI U MHBAIHUIOB MPEAYCMOTPEHO MPOBEIACHHE
TECTHPOBAHUS B aJalITUPOBAHHOMN (hopMe (C y4eToM MX 0CcOOBIX MOTPEOHOCTEH, IPU HEOOXOUMOCTH B
0s1aHOYHOU PopMe), IPOTOIKUTETHHOCTh TECTUPOBAHUS COCTABHUT 135 MUHYT.

s cmyoenmos, ne npowedwux PT 6 nepuod nposedenuss mecmuposanusi npeoycmompena
B03MOJCHOCIb MEeCMUPOBAHUs 8 Pe3ePEHbIll OeHb, KOMOPbIU HA3HAYAemCs cpa3y nocie KOH@epeny-
Heoeu.

IIpu pesynvmame pybedxcrnoco mecmuposanus 6 6an108 u MeHee, 00yYaUUMCs NPedoCMAasIsAencs 6
nepuoo mexyuell nPOMed’CYMouHOU ammecmayuu 603MoHCHOCcmb noemopHo npoumu HKT 6 pezepsnwiii
OeHb, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Pesynbratel PT 06s13aTenbHO 00CYKIaI0TCSl HA KOHCYNIBTAIIMU C MPENO/IaBaTENEM.

Pedepar

Tewmbl pedepaToB BBICTaBIEHBI B IMYHOM KaOuHeTe cTyeHTa. CTyJIeHT BRIOMpaeT 3apaHee TeMy U3
CIMCKA U JienaeT pedepaT B COOTBETCTBUU C TPEOOBaHUSAMU U MPEJICTABIISAET €r0 Ha IPOBEPKY
npernoaBaTenio. Pedepar nqomkeH comepikaTh: TUTYIBHBIN JIMCT, COJEpKaHNUEe paOdOTHI, AKTYaJIbHOCTH,
TEKCT JIOKJIaJia, BEIBOBI M CIIMCOK UCIIOIb3yeMoi tuTepatypsl. [lpenogaBarens nposepsier pedepar u
OLIEHUBAET €TO0.

Kputepuu onieHnBaHus:

3 bayuta - paboTa BBITIOJHEHA OTIMYHO, TIOJTHOCTBIO PACKPBITA TeMa pedepara.

2—2,5 6anma - paboTa BBIIOJHEHA XOPOIIO, TOJHOCTHIO pacKpbITa TeMa pedepara, ecTb HE10UEThl B
o(OopMIICHUH.

1-1,5 Ganna - paboTa BHINOJHEHA YAOBIETBOPUTENBHO, TEMA pedepara pacKpbhITa HE MOJHOCTHIO,
€CTh HEeJI0UEThl B 0(DOPMIICHHH.

IIpe3enTanus

CTyneHTsI IPEACTABISIOT CBOM MPE3EHTAINH 110 TeMaM pedepaToB Ha KoHpepeHI-Heaene. [Jokman ¢
MPE3CHTAIMEN TOJDKEH JUTUThCS He O6omee 7-10 munyT. [Ipe3eHTanust 10mKHA COAEPKATh CIEAYIONIYIO
nH(pOpMaIIHIO: Ha3BaHHE OKIaa, GaMIIINU JOKIATUYNKOB, aKTyallbHOCTh, UJUTFOCTPAIUH (BHIEO),
OCHOBHBIE CBEJICHMsI, TpadMKH, BBIBOJIBI M CIIHCOK JIUTEepaTyphl. [locie mokiiana CTyIeHTH 3a/1al0T
BOMPOCHI 10 TeMe J0KIaa, 00CYKIal0T MPEIOKEHHYI0 TEMY U OIICHUBAIOT BBICTYILICHUE.
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Kputepuu onieHnBaHus:

3 Gauta - paboTa BBIIIOJIHEHA OTIMYHO, MIOJTHOCTBIO PACKPBITA TEMA JIOKJIAJIa, XOPOIIO OPUEHTHPYETCS B
MPEJICTaBICHHOM MaTepualie IIPU OTBETaX Ha BOTPOCHI.

2—2,50amma - paboTa BHIMOJIHEHA XOPOIIIO, MOJIHOCTHIO PACKPBITA TEMA JIOKJIA/Ia, €CTh HEJOUYETHI B
o(hopMIICHUHN WITH TIITIOXO OPUSHTUPYETCS B TIPEACTABICHHOM MaTepHralie IIPU OTBETaX Ha BOPOCHI.
1-15 Oamna - paboTa BBIIOJHEHA YJOBICTBOPUTEILHO, TEMa PACKPHITA HE TOJHOCTHIO, €CTh
HE/I04eThl B 0(DOPMIICHUH, IIOXO OPUEHTUPYETCS B TIPEACTABICHHOM MaTepHalie IPU OTBETAaX Ha
BOTIPOCHI.

DK3aMeH

B cootBercTBuu ¢ npukazamu oT 25.07.2018 r. Ne58/on OO yTBepkaeHUU U BBEJICHUH B JICHCTBUE
«CHCTEeMBI OLICHUBAHUS PE3yJIbTAaTOB 00y4YCHHS B TOMCKOM IMOJTUTEXHUYECKOM YHUBEPCUTETEY H
No59/o1 O6 yTBep:keHUH U BBEICHUU B JeicTBHE HOBOM penakiunu «llojgoxkeHust o mpoBeaeHUN
TEKYIIET0 KOHTPOJISl ¥ MPOMEKYTOUHOU aTTectanuu B TIIY» 3x3aMeH 1o pu3uke mpoBOAUTCS B YCTHOMN
dopme. CTyneHTy BbIa€TCA HK3aMEHALIMOHHBINA OHUIIET, CoAep KAl TEOPETHUECKHUE BOIPOCHI,
KaueCTBEHHBIC U KOJMYECTBEHHBIE 3a1aun. KaxxbIil Bompoc Ouiera oreHnBaThes 6amioM (BCero mo
ounety 20 6amioB).

DK3aMeH IPOXOJIUT B YCTHOH (hopme.

CornacHo 1Ikajbl OLIEHUBAHUS PE3YIbTATOB
18-20 6ayutoB (OTJIMYHO) - BCECTOPOHHUE 3HAHUS, OTIMYHBIC YMEHUS U BJIQJICHUE OIBITOM
MPAKTUYECKON ACSITENFHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHHs CPOPMUPOBAHBI,

14-17 GannoB (XOpoI1I0) - TOCTATOYHO MOJHOE MOHUMAHHE MTPEIMETA, XOPOIINE 3HAHUS, YMEHUS U OIbIT
MPAKTUYECKON AESITENFHOCTH, HEOOXOANMBIE Pe3yIbTaThl 00y4eHHs] CPOPMUPOBAHBI;

11-13 GannoB (yA0OBIETBOPUTENIHHO) - IPUEMIIEMOE TOHUMAHUE IIPEIMETA, YI0BIETBOPUTEIIbHbIE
3HAHUS, YMEHUS U OTIBIT MPAKTUYECKON EATENbHOCTH, HEOOXOIUMBIEC Pe3yabTaThl 00yUeHUs
c(OpPMHUPOBAHBI;

0-10 6anoB (HEYIOBIETBOPUTEIHHO) - PE3YNIbTAThl 00YUEHHSI HE COOTBETCTBYIOT MUHUMAIBLHO
JOCTaTOYHBIM TPEOOBAHUSM.

Pe3ynbTathl mpoMeKyTOYHOM aTTecTalui OPOPMIISIFOTCS BEIOMOCTBIO U BHOCSATCS B 3a4ETHYIO KHIDKKY
oOydarorierocs.




