®OHJI OHNEHOYHLIX CPEJACTB I10 IUCIITUIIJIMHE
IIPUEM 2020 r.
O®OPMA OBYYEHMUS 3aounas

PHU3UKA 3.1

HamnpagieHye TOArOTOBKY/
CIEIHaBHOCTb
O6pa3zoBaTenpHas IporpaMmma
(HampaBJIeHHOCTH (IPOGUIIB))

YpoBeHb 00pa3oBaHus

Kypc
TpymoeMKocTh B KpeauTax
(3a4eTHBIX eIUHUIIAX)

3aBenyromuii kadenpoi -
pyxoBoautens OEH

Ha IpaBax Kageapsl
PykoBogutens OOII
[Ipenonasarens

21.05.02 — IlpuwiagHas reosiorus

I'eonormyeckas CBHEMKA, IIOUCKU U pasBeiKa MeCTOPO)KIIeHI/Iﬁ TBép)IBD( ITIOJIE3HBIX UCKOIIaCMbBIX

I'eonornyeckas CBbEMKA, IIOUCKHA U pa3sBe€aKa MGCTOpO)KIIeHHfI TBépIIbIX II0JIC3HBIX MCKOIIA€MBIX

BBICHICC 06pa30}3aHHe - CIICUHUATIUTET

2 ‘ CEMECTP ‘ 4
6
[ITamanun M.B.
P
//fﬂyr’/__ Ctpoxosa JI.A.
\/<‘\\L,0\\,Uu\r\ Tropun HO0.1.
\

2020 r.




1. Pouab qucuunianHbl «@u3nka 3.1» B popMHPOBAHNH KOMIIETeHIHI BHITYCKHUKA:

JjeMeHT CocrapJisioniyge pe3yJbTaToOB 0CBOEHHS (1eCKPUNTOPbI KOMIIETEeHIHi)
o0pa3oBaTeJIbHOM
1:1 OLDAMMBI Cemect | Kox HaumeHnoBanme
porp P KOMIIETECHIINH KOMIIEeTeHIN I Kon HauMmeHnoBanue
(AucuunIuHa,
npaktuka, 'HA)
YK(Y)- Bnageet onbITOM IPUMEHEHUSI 3aKOHOB €CTECTBEHHBIX HAYK U MAaTEMAaTUYECKUX METOIOB U
. MOJIEJIEH I pELIeHs 3a0a4 T THYECKOTO U IIPUKIATHOTO XapaKT
1.B1 oJielie elre 3a/1a4 TCOPETHUECKOTO aJTHOTO XapakTepa
YK(Y)- Bnageer penpoayKTUBHBIMM METOAAMHU [TO3HABATENIBHOMN A€ATEIbHOCTH U MBICIIUTEIbHBIMU
. oIepalysIMM IS PELIEHUS 3a1a4 €CTECTBEHHOHAYYHBIX TUCIUIIIINH
1.B2
Crioco0eH OCyIIeCTBIATh VK(Y)
KPUTHICCKHUI aHATTN3 1v1 YMeer pemarts 3a1aqi TEOPETHIECKOTO M MPUKIIAJHOTO XapaKTepa
MIpOOJIEMHBIX CUTYaIIi -
VK(Y)-1 Hg OCHOBE CHCT@ZHOFO VK(Y) YMmeet 0000mmaTh yCBOSIEMbIC 3HAHHUS €CTECTBEHHBIX HAYK KaTETOPUSIMH CUCTEMHOTO
aHaIN3a ¥ MOIX0/1a ¥ MBICITUTEIHHBIME OTIEPAlUsIMHU aHAIN3a, CHHTE3a, CPABHEHUS H
MOJIX0/1a, BhIpabaThIBaTh 1.2 OLICHKIL
CTpaTeruo AeicTBUi VKY) i -
131 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MAaTEMaTHUECKHE METO/IbI TEOPETUUECKOTO XapaKTepa
®uszmka 3.1 4 YK(V)- 3HaeT penpo yKTUBHEIE METOABI TO3HABATENBHOM eI TeIbHOCTH, IPU3HAKH CUCTEMHOTO
1.32 MOJX0Ja ¥ CUCTEMHOI0 aHajn3a
Cnocoben OTIK(Y) Brnageer onbITOM IIIaHUPOBAHUS U TIPOBEICHHST PU3MYECKUX UCCIIEI0BaHUI B 001acTH
OPraHHU30BbLIBATH CBOI71 OIITUKU KBaHTOBOﬁ MCXAaHHUKHU U aTOMHOﬁ NU3UKH, OHCHKHU TOYHOCTU U IIOTPCIIHOCTU
-5.B3 > ’
TPy, CAMOCTOATEIHHO ’ M3MEpEeHNil, aHaIn3a MOJyIeHHBIX PE3YIbTATOB
OIICHUBATh PE3YJIbTATHI YMeeT BIOUpaTh 3aKOHOMEPHOCTH JIJIsl pEIICHUS 3a/1a4 ONTUKY, KBAHTOBOW MEXaHHUKH H
OIK(Y)-5 CBOEH EATENbHOCTH, OIIK(Y) | aroMHOI1 hU3UKH, KCXO/S M3 aHAJIM3a YCIIOBHS, OOBSICHATh HA YPOBHE 'MIIOTE3 OTKIIOHEHHUS
BJIaJIEHUE HaBLIKAMU -5.¥3 MOJYYCHHBIX SKCIIEPUMEHTATBHBIX JAHHBIX OT U3BECTHBIX TEOPETHUCCKHUX H
CaMOCTOSITEIILHOM HKCHEPUMEHTAIBHBIX 3aBUCHMOCTEH
paboTEI, B TOM YHCIIE B OIIK(Y)
cdepe IpoBeCHAS 533 3HaeT pyHAaMEHTAIBHBIC 3aKOHBI ONITUKHU, KBAHTOBOH MEXaHUKH U aTOMHOH (DH3UKH

HAYYHBIX I/ICCJ'ICZ[OBaHI/Iﬁ

2. IMoka3zaTesu U MeTOALI OLICHUBAHNSA

IInanupyemble pe3yJbTaThl 00y4eHHs MO0 JUCHHUILINHE

Kon

HaumenoBanue

Kox unaukaropa
AOCTUKEHU S
KOHTPOJIMPYeMOii
KOMIIeTeHI[UH
(nsm ee 4acTm)

HaumenoBanue pasaeiia MeToabl OlleHNBAHUS

AUCHMILTUHBI
(oeHOYHbIE MEPONIPUATHA)




P 1 | [IpumeHSATH 3HAHHS OOIIUX 3aKOHOB, TEOPHH, JIeKTPOMATrHUTHBIE 3ammra /3, koHTpobHas
ypaBHEHHI, METOIOB (PM3HUKH MPH PEILICHUH 33]1a4 B BOJIHBI. BosiHOBas pabora,
npodeccnoHalbHOM 1eATeNbHOCTH ontuka KBantoBas TECTUPOBAHUE — HE3aBUCUMBII
YK(Y)-1 ¢usuka. Puzuka xonTposs [OKO, 3amuta
OIIK(Y)-5 1
) ATOMOB, MOJIEKYJT, n1abopaTopHOit paboTHI,
K KBU T
aTOMHOIO s1Apa u 0ILI0 ™, pe(bepa ’
MIPE3EHTALNS, SK3aMEH
3JIEMEHTAPHBIX YaCTHI]
PJ12 | BeinoaHsaTh GU3NYECKUIl SKCTIEPUMEHT C JJIeKTPOMATHUTHbIE 3amwmra U/13, koHTpOIbHAS
[IPUBJICYCHUEM METOJI0B MATEMATUUECKON CTaTUCTUKU BOJIHbI. BostHOBast pabora,
u UT ontika KBantoBas TECTUPOBaHNE — HE3ABHCHMBII
VK(Y)-1 dusuka. Ousnka kouTpoab [JOKO, 3amura
OTIK(Y)-5 nmabopaTopHOH paboTHI,
aTOMOB, MOJIEKY.I,
KOJUIOKBUYM, pedepar,
aTOMHOIO siIpa u
IMpE3CHTAalMsA, 9K3aMCH
3JIeMEHTAPHBIX YaCTHI]
P/13 | Biragerb MeTOgaMu TEOPETUUECKOTO U JJIeKTPOMAarHUTHBIE 3ammra MJ13, koHTpOIbHAS
9KCHEPUMEHTAIBHOT'0 HUCCICA0BaHUA, METOJaMU BOJIHbI. BostHOBast pabora,
MOKCKa ¥ 00paboTKu HHOPMALIUU, METOJAMU ontuka KBanroBas TECTUPOBAHUE — HC3aBUCHMBIH
pelIeHH s 3a/1a4 C TIPUBIICYCHHEM MMOTYUICHHBIX YK(Y)-1 ¢usuka. Puznka xonTposs IOKO, sanura
o OIIK(Y)-5 %
3HAHUI ™) ATOMOB, MOJIEKYT, 71ab0paTOPHOM PabOTEI,
KOJUIOKBU aT
aTOMHOIO s1Apa v 0JLI0 ™, pe(bep ’
MPE3EHTAIINsI, YK3aMEH
3JIeMEHTAPHBIX YaCTHUIL
P/1 4 | Bnageth OCHOBHBIMU IIpueMaMu 00pabOTKU U DJIeKTPOMATrHUTHBIE 3ammra /13, koHTpOIbHAs
aHaJIM3a dKCICPUMEHTAJIbHBIX JaHHBIX, MOTYYCHHBIX BOJIHBI. BosiHOBas pabora,
MIPU TEOPETUUYECKUX U IKCIIEPUMEHTATBHBIX ontuka KBantoBas TECTUPOBAHNC — HE3ABUCUMbIN
MCCIENOBAHNUSX ¢ UCTob3oBanueM 11K u VK(Y)-1 usnka. Guzuka xouTposk LIOKO, sanyira
OIIK(Y)-5 nabopaTopHOI paboTHI,

MIPUKJIAIHBIX IPOIPAMMHBIX CPEACTB KOMIIBIOTEPHOU
rpaduxu

aTOMOB, MOJIEKY.I,
aTOMHOIO SiApa 1
3JIeMEHTAPHBIX YaCTHIL

KOJIJIOKBUYM, pedepart,
Mpe3eHTaLNs, 3K3aMEH




3. Illkana oueHuBaHUs
[Topsmox opraHu3aly OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3ybTaTOB 00y4eHuss B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CrucTema oleHuBaHus)» (B JICHCTBYIONICH PEIaKIHH).
Hcnonb3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OIICHUBAHHUS pPe3yjibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKU) ONPEASISICTCS CyMMOW OaluioB IO
pe3yNbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu (MTOroBasi peTHHroBasi olieHka - MakcumyM 100 GasioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYIHIEIO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PGKOMGHI[yeMaSI mKajaa aj1sd OTACIbHBIX OLICHOYHBIX MCpOHpI/IﬂTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

%0 BBINOJIHEHUS

CooTBeTCTBHE

Onpenesienne OueHKU

3a1aHus TPAJAUIMOHHOI OLleHKe

90%+100% «OTIN4HO» OTiMyHOE MOHMMAHUE IIPEIMETA, BCECTOPOHHUE 3HAHMS, OTIINYHbIE YMEHUSI U BJIaJICHUE ONBITOM
MPaKTHYECKOH JIESTEIbHOCTH, HEOOXO0AUMBIE Pe3yNbTaThl 00y4eHus: chOpPMHUPOBAHBI, UX KA4ECTBO OL[CHEHO
KOJIMYECTBOM OaJIIOB, OJM3KUM K MAKCHMAIbHOMY

70% - 89% «Xopomoy» JloCTaTouHO MOJTHOE TOHUMAHKE TIPEAMETa, XOPOIINE 3HAHHSI, yMEHUS U OTIBIT MPAKTHYECKON
NesITeIbHOCTH, HEOOXOIUMBIE PE3ybTaThl 00y4eHUsI CPOPMUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE
OIIEHEHO MHHUMAJIbHBIM KOJINYECTBOM 0aJIIOB

55% - 69% «Y IOBIL.» [Ipuemnemoe moHUMaHKE MPEMETA, YAOBIETBOPUTEIbHbIE 3HAHUS, YMEHUS U ONBIT IPAKTUYECKON

NeSITeNIbHOCTH, HEOOXOIUMbIE PE3YyIbTaThl 00yueHUs: CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO
MUHUMAaJIbHBIM KOJMYECTBOM OaslJIOB

0% - 54% «Heynosmu.» Pe3ynbrarel 00ydeHus He COOTBETCTBYIOT MUHHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM
IIIkama 111 OEHOYHBIX MEPOINIPUATHI DK3aMEHa
%
CoorBercTBHE
BBLINOJTHEHHS [JK3aMeH, "
. TPaAULMOHHOM OnpenesieHue OUEeHKN
3ajaHui 0aJyn
OlICHKe
JK3aMeHa
90%+100% | 18 =20 | «OtnuyHo» |OTIMYHOE MOHMMAHUE IPEIMETA, BCECTOPOHHHE 3HAHMS, OTJINYHBIE YMEHUS U BJIaJIEHUE ONBITOM
MIPAKTUYECKOH IEeATEIIbHOCTH, HEOOXO0AUMBIE PE3YJIbTaThl 00yUeHUsI CHOPMHUPOBAHBI, UX KaYECTBO OLICHEHO
KOJM4YECTBOM 0ajyioB, OJM3KUM K MAaKCUMaJIbHOMY
70%-89% | 14+ 17 «Xopomo» | JlocTaTO4HO MOJHOE MOHMMAaHHUE IIPEIMETA, XOPOIINE 3HAHUS, YMEHHS U OIBIT IPAKTUYECKOMN JESITENBHOCTH,
HE00XOAMMBIE Pe3yNIbTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAYECTBO HU OJJTHOTO U3 HUX HE OLIEHEHO




MHHHMAJIBHEIM KOJIMYECTBOM 0ajIIoB

55% - 69%

11+13

«Y IOBIL.»

HpI/IeMJIeMOG IMOHUMAaHUC IMPEAMCTA, YAOBJICTBOPUTCIILHLIC 3HAHUA, YMCHHUA U OIIBIT HpaKTHHGCKOﬁ
JACATCIIBHOCTH, H606XOI[I/IMI>Ie PE3YyJIbTaThbl 06y‘IeHI/I${ C(bOpMHpOBaHBI, Ka4€CTBO HEKOTOPBIX U3 HUX OLCHCHO
MHHUMAJIBHBIM KOJIMYECTBOM 0ajIjIoB

0% - 54%

0-+10

«Heynon.»

Pe3y.]'IBTaTI>I O6y‘leHI/I5I HE COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHoYHBIE MEPONIPUATHS

HpnMepr THUIIOBBIX KOHTPOJbHBIX 3agaHui

1. 3amuTa naboparopHoit pabotsl | Bompocsr:

1. YeM n1yd ecTeCTBEHHBINH OTINYAETCA OT MOJISIPU30BAHHOTO?

2. Kakue BemecTBa Ha3bIBalOTCS ONITUYECKU aKTUBHBIMU?

3. Kakue BUibl ONTHYECKH aKTUBHBIX BelllecTB Bbl 3HaeTe?

4. B uém cocrout runoresa dapanes, 00bACHSAIOIIAS ABICHNE BPAIlEHUs INIOCKOCTH MOJIIpU3aLiU B
ONTUYECKU aKTUBHBIX BELIECTBAX?

5. Ot 4ero 3aBUCHT yroJl BpallleHUs IUIOCKOCTH MOJISIPU3AlMK B ONITHYECKN aKTUBHBIX PacTBOpax
BEIIECTB?

6. IToueMy B ONbITax MO BPAIIEHUIO INIOCKOCTH MOJIIPU3ALMN HEOOXOIUMO HCII0JIb30BaTh
MOHOXPOMAaTHYECKHI CBET?

2. Sammura NJ13

Judpakumonnas pemierka, coaepsxaias 400 mrpuxoB Ha 1MM, OCBEIIAETCSI MOHOXPOMAaTHYECKUM
cBeToM ¢ AynHOoM BoaHb! 0,6MkM. HaiiTu o61iee uncino qudpakiuOHHBIX MAaKCUMYMOB, KOTOPBIE Ta€T
peleTka U yroi Jupakiuy NociIeJHEro MakCuMymMa.
Bormpocstr:

1. Yro Ha3piBaeTCs TUGPAKIMOHHOMN peIeTKon?

2. Urto Ha3bpIBaeTCs MOCTOSHHOM TU(PAKIMOHHON PEHIETKH U KaK ONPEAeNUuTh €€, eCly 3aJ1aH0 YTO

Ha 1 mm npuxoautcs 400 mrpuxos?
3. Kak onpenenutp yncno qudpakiimOHHBIX MAKCUMYMOB?

3. Komnoksuym Bonpocsr:
1. Tunotesa ne bpoitys. DxcriepuMeHTaIbHbIE TIOITBEPKACHUS CYIIIEeCTBOBAHUS BOJH Jie bpoits.
2. Bpemennoe u cranmonapHoe ypaBHenus Llpenunrepa.
3. Artom Bosoposa o bopy. ITocrymarer bopa.

4. KonrtponbHas pabora Bomnpocsr:

1. qaCTI/IHa HaxXOJUTCA B YETBECPTOM B036Y)K)IGHHOM COCTOSIHHHU B IIOTCHIIMAJIBHOM AIIIHNKE IHI/IpI/IHOﬁ




OueHoOYHBIE MEPONIPUATHS

IIprMepbl THIIOBBIX KOHTPOJILHBIX 321aHU I

L. Ompenenuts, B Kakux To4ykax wuHTepBana 0<X<3L/4 BepoATHOCTh HAXOXKIEHHS YaCTHIIBI
MUHHMMAJIbHA.

2. B norennuaneHOM smuke mmprHoit 108cM criekTp 3exTpona HOCUT AMCKpeTHBI XapakTep. byner
JIM CTIEKTP O.-4aCTHIIbl B TOM XK€ SIILIMKE HOCUTh TaKOH K€ Xapakrep?

3. Omnpenenuth MOTEHUUATbHYIO, KUHETUYECKYIO U TOJIHYIO DHEPIHU JIEKTPOHA, HAXOJSIIIErocs Ha
nepBoi OpOUTE B aTOME BOJOPOJIA.

4. Hailftu HamOOJBIIYI0O M HAUMEHBIIYIO AJUHBI BOJIH B IMEpBOMl HMH(]pakpacHOW cepuu CIEKTpa
Boziopoaa (cepuu Ilamena).

TectupoBanue — He3aBUCUMBIN | Borpocsr:
koHTpoJb [IOKO 1. B Bakyyme pacnpocTpaHseTcst BIOJIb OCH X IUIOCKast 3JeKTPOMAarHUTHAs BOJIHA. AMILIUTYIA
HaNPsHKEHHOCTHU SJIEKTPUYIECKOTO MO BOJIHBI Em paBHa 18,8 B/M. AMIunTyna HanpsokEHHOCTH
MarHMTHOTO TOJIsl BOJHBI Hm paBHa (8 CHN)
€0=8,85-107% ®/m; uo=4n-10771“ H/M
1) 0,05; 2)0,20; 3)0,10; 4)0,15.
2. Ecnn onTryeckasi pa3HOCTh X0/1a IBYX MHTEPPEPUPYIOMINUX BOJIH MOHOXPOMATHYECKOTO CBETa
paBHa 0,3\ TO pa3HOCTH (pa3 3TUX BOJIH paBHA
1)2,4xm; 2)0,3w;  3)0,6m; 4) 1,27,
3. KBanThl cBera c sHeprueii 4,9 3B BbIppIBatoT (POTORIEKTPOHBI U3 MeTaIa ¢ paboToi Beixoaa 4,5 3B.
MakcumanbHbIi HIMITYJIbC, IEPEIABAEMBIN IOBEPXHOCTH METAIJIA IIPH BBUIETE KAXKOT0 3JIEKTPOHA.,
pasen  CH.
(Macca anektpona Me=9,1x107%! xr; 15B=1,6-10""° JTx)
1) 3,41x10% 2) 6,90«10 % 3) 10,35x10* 4) 13,80x10>°
Pegepar Tematuka pedeparos:
1. ArtomHas 3HEpreTuka — peakTopbl Ha ObICTPBIX HEUTPOHAX
1. TlepcnexTHBa TEpPMOSIIEPHOI SHEPrETUKU
3. HUcropus kocmonaBTiku B CCCP u PO
4. CoBpeMeHHbIe TPOOIEMbI ACTPOPUIUKU
5. HonHble aBUraTeny IIsi KOCMHYECKUX alliapaToB
6. ®Pusmueckre NPUHIMITBI COBPEMEHHON ONTUYECKOHN CBSI3U
[Ipesenranus TemaTuka npe3eHTanui:
10 TeMaTuKe pedeparon
DK3aMeH BapuaHnt O0usera




OueHoYHbIe MEepONPUSTHS IIprMepbl THIIOBBIX KOHTPOJILHBIX 321aHU I

Yacrb A (AaTh pa3BepHYTHIN 0TBET)
1. 3aryxaromue kosebaHus B KoyieOaTeIbHOM KOHTYype. JlekpemeHT 3aryxanus. (4 6a,1710B)
2. Yacrtuia B MOTEHIUAILHOH siMe. (4 6aJ110B)
Yacts B

Ilo yactu B oTBeT 000CHOBATH
(mo 0,4 6aju1a)
UYro Takoe untepdepenius crera? [Ipu Kakux yciaoBHSIX OHA HAOIIO1aeTCs?
UYewm ronorpadus oriimyaercs ot ¢pororpadun’?
Uro Takoe nossipusanus’?
Yro Takoe cepoe Terno? AOCONIOTHO YepHOE TEJ0?
BeiBectu popmyiy paauyca BopoBckoit opOHTEI.

agrONE

Yacts C

1. OmpenenuTh paccTOSTHUE MEXIY HEHTPAIbHONU U MATOW CBETIBIMU MOJIOCAMHU, €CIH YroJl MEXIY
sepkasiamu Openesnst 2001, J{muna Bosubl 600uM. McTounuk Haxoautcest Ha paccTosiHUU 20cM OT
JIMHUM TIepeceUYeHUs 3epKaJl U Ha pacCTOSIHUU 2M OT 3KpaHa. (4 OaJJia)

2. Yactnma maccoit 10°%kr B moTenmmaneHOM smuke mupuHOH 0,3HM. BEUMCINTE pa3sHOCTH
SHEPTUM YETBEPTOTO U MATOTO SHEPTETUUECKUX YPOBHEH YacTHIlbl. OTBET BHIPA3UTH B AIEKTPOH-
BOJIbTax. (4 0ana)

5. MeToauuecKkue YKa3zaHnus 1o npoueaype oucHuBaHusd

OueHoYHbIe MEPONPUSITHS IIpoueaypa nposeaeHusi OLEHOYHOT0 MEPONPUSATHA U HE00OX0IUMbIE METOANYECKHE YKAa3aHU S

1. 3amura taboparopHoii pabotsl | [locie BbIMOIHEHUS J1aOOPAaTOPHON PabOThI CTYACHTOM MPEJCTABISAETCS OTYET, B KOTOPOM COJICPKHUTCS:
Ha3BaHMe Ja00paTOpHOI pabOTHhI; 11€Tb PabOThI; MPUOOPHI U MaTEpUAIbl; CXeMa IKCIIEPUMEHTaIbHON
YCTAHOBKH; OCHOBHBIE YpaBHEHUS U (POPMYIIbI; TaOIHIIBI C pe3yJIbTaTaMU SKCIIEPUMEHTA; OTIPEIEIICHBI
HCKOMBI€ BEJTMUHHBI C MOAPOOHBIMH BHIYMCIEHUSMU; TOCTPOEHBI rpaduKy; BhIBEIEHBI (HOPMYITBI A5
pacueTa NOrpenIHOCTel; pacCUUTAHbI MOTPELTHOCTH; 3allMCaH OKOHYATEIbHBIN pe3yabTaT ¢ Y4eTOM
IIpaBHJI OKPYIJICHUA,; CACTIaH BBIBO/JI, JaHbl OTBCTHI HA BOIIPOCHI.




OueHoYHBIE MEPONIPUATHS

IIponenypa npoBeaeHNsi OLIEHOYHOI'0 MEPONPUATHS U HE00X0IUMble MeTOANYECKHEe YKAZaHUS

3amuTa OCyIIeCTBISAETCS IMyTeM COOeCeIOBaHUS C MPETOoIaBaTeIeM M0 TeMe PabOoThl M 00paboOTKe
M3MEpEeHUil o BOmpocaMm JIsl 3allUThI 1abopaTopHOit paboThl. Borpock! BbICTaBIEHBI B CBOOOIHOM
JOCTYTIE JUTs CTY/ICHTOB.

CyMMapHBIi peUTHHT 3a Ja0OpaTOPHYIO padoTy cocTaBisieT 2 Oayuia, u3 HUX 1 6asur 3a 3ammuTy.
KpuTepun orieHKY 3alUThl 1Ta00PaTOPHOIN pabOTHI:

0,9- 1 6am1 - oTIIMYHOE MOHUMAHKUE TEMbI, BCECTOPOHHUE 3HAHUS, OTJIMYHbIC YMEHUS U BIIaJICHHE
OTIBITOM MPAKTUIECKON JACSITETLHOCTH, HEOOXOUMBIE Pe3yIbTaThl 00yUeHUs! CHOPMUPOBAHBI, UX
KauecTBO OI[CHEHO KOJIMYECTBOM OaIJIOB, OJIM3KUM K MAaKCUMaJIbHOMY.

0,70 — 0,8 6ayma - MOCTaTOYHO TIOJTHOE TIOHMMAHUE TEMbI, XOPOIIINE 3HAHUS, YMECHUS U OTIBIT
MIPAKTUYECKOU AESITeIbHOCTH, HEOOXOANUMBIE Pe3yIbTaThl 00yueHHUsI CPOPMUPOBAHBI, KAUECTBO HU
OJTHOTO M3 HUX HE OIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM OAJLIIOB.

0,5-0,6 Gamna - mpuemseMoe NOHUMAaHUE TEMbI, YOBIETBOPUTEIbHbIC 3HAHUS, YMEHUS U OIBIT
MIPAKTUIECKON JCSITEILHOCTH, HEOOXOAMMBIC Pe3yIIbTaThl 00y4eHUsT CPOPMUPOBAHEI, KAUECTBO
HEKOTOPBIX M3 HUX OIIEHEHO MHHUMAILHBIM KOJHMYECTBOM OaslioB.

He 3auTteHo - pe3ynbTaThl 00y4eHHsI HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBAHUSM, UITH
paboTa BBINOJIHEHA TOJTHOCTHIO HETIPaBUIIbHO, TMOO crucaHa. B 3ToM ciiydae cTyleHT J0KeH
nepenenarb paboTy U MPEICTaBUTh HOBBIM OTYET emié pa3 Ha 3alluTy.

3amura UJ13

W13 cTyneHTa COCTOMUT U3 ABYX YacTel, Kaxaas U3 KOTOPbIX COJEPKUT He MeHee 24 3a/1a4, epedeHb
KOTOPBIX HAXOAUTCS B TMYHOM BapuaHTe VI3 kak1oro CTyAeHTa, U UX TEMBI OXBATHIBAIOT BCE Pa3/IeIIb
IIPOrpaMMBbl TUCIIUITIIHBI.
IIpenonaBatens obecriednBaeT CBOEBPEMEHHOE MOTydeHHEe CTyieHTaMu BapuaHToB /13, a Takxke
MPEJOCTABIIAET SJEKTPOHHYIO CCHUIKY Ha 33a4H.
Crynent npencrasnser /I3 B mICbMEHHOM HITH B TTI€YaTHOM BHUJIE€ Ha MMPOBEPKY MPEIOIaBATENIO, B
COOTBETCTBUH C TPEOOBAHUAMHU 10 OPOPMIICHHIO. Y KaXKJOTr0 3a7jaHusl 00s3aTEeIbHO YKa3bIBAETCS €ro
HOMeEp, TPUBOIMUTCS TTOJHOCTHIO TEKCT YCIOBHS 33J1ad, JIEIAaeTCs KpaTKas 3aluch yCIOBUS 3a1auH,
nepeBoJl BHECUCTEMHBIX BelmnunH B CH. Pemenue kaxaoro 3aianust JOHKHO ObITh MTOAPOOHBIM, €
BKITIOYCHHEM TPOMEKYTOUHBIX PACUETOB, PACCYKICHHIA, TIOSCHEHNH, C yKa3aHHEM HCIIOIb30BaHHBIX
3aKOHOB, IPAaBUJI U (POPMYIT; Y MOJIyYaEMbIX B KaX/10M JI€HCTBUN YHUCIICHHBIX BETMUMH YKa3bIBaeTCs
eIMHUIIA U3MEPEHUs (Pa3MEPHOCTH); 3aIMCHIBACTCS] OKOHUATENBbHBIN 0TBET. [IprmMep opopmieHwus
MPUBEJICH B DJIEKTPOHHOM KypCe.
N3 mpoBepsieT mpenogaBareib, BEAYIIHNA TPAaKTHISCKAE 3aHATHS.
3ammra /I3 npoBoauTCs B yemuou Wi nucvmennou Gopmax.

1. Tlpum ycmuou popme 3aIUTHI, CTYIEHTY 33AaF0TCSI BOTIPOCHI 1O MMPUMEHEHHIO TEX WJIH WHBIX
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3aKOHOB (PU3MKH, ONIPEICIIEHUSIM, HCKOMBIX BETMYMH, TPapUUECKUM 3aBUCUMOCTSM U JIp.

Kpurepuu onenku N/13:
3a moTHOCTHIO MpaBMiIbHO pemeHHoe M3 1 oTBeTHI Ha BCe BOMPOCH! CTABUTCSI MAKCUMAIIbHBIN Oasul.
Ecnu 3amaun penieHbl He MOJHOCThIO UJIM CTY/ICHT HE OTBETHII Ha BOIPOCHI — OAJIIbI BHICTABIISIFOTCS
IIPOIOPLIMOHAJIBHO KOJMYECTBY BEPHO PELICHHBIX U 3ALMIICHHBIX 33]1a4.

2. llpu nucemennou hopme 3alUTHI, CTYACHTY MpeJIaracTcsi peluTh psij 3a/1ad Ha ATy TEMY.
Kpurepun ouenku MJ13:
3a MOJIHOCTHIO MPABUIILHO PEILIEHHBIE 3a/1a4K CTABUTCSA MaKCUMalIbHBINA Oayut. Eciu 3amaun perieHsl He
MIOJIHOCTBbIO — OaJUIbI BBICTABJISAIOTCS IPONOPLUUOHAIBHO KOJMUYECTBY BEPHO PELICHHBIX 3a/1a4.
B Teuenue Hemenu CTyIeHT OJDKEH pElIUTh He MeHee 3-x 3agad. /I3 cOOTBETCTBYeT TeMaTuke
ayJIUTOPHBIX 3aHATUHN, YTO IOMOXET CTYIEHTY OCO3HATh 3HAUUMOCTb 3a/IaHUM, IpeIaraeMbIX JUIs
CaMOCTOSITENILHOTO BBIITOJIHEHUS.
Han HepemenHpIMuy 331a4aMi HEOOXOAUMO MTPOBECTH PAOOTY HAJ OMIMOKAMH U CIAaTh MPETIOAABATEIIO
(ecnu 3a7auun epepeleHbl MPaBUIbHO, 32 HUX BhIcTaBiseTcst 20% 0T MaKCUMAalbHO BO3MOMXKHBIX
OaJIIOB)

Konnoksuym

KosnokBuym mpoBOUTCS I IPOBEPKH Ka4eCTBa YCBOCHUS MPOIIEHHOTO MaTepraia B MMCbMEHHOM
BUJIC WM YCTHOU (hopMe BO BpEeMs ayJUTOPHBIX 3aHATHNA. BOMPOCH K KOJUIOKBUYMY BBICTAaBIICHBI y
CTY/IEHTOB B JIMYHOM KaObuHeTe. CTyJIEHT OTBEYaeT Ha psj PeJUI0KEHHBIX BOIIPOCOB, a TOTOM OeceryeT
c mpenogasareneM. I1o pe3ynpraTam cobeceoBaHNs BHICTABIAETCS OLIEHKA.

Kputepuu onieHnBaHus:

9-10 6am10B - OTIMYHOE TIOHUMAHKE NIPEIMETa, BCECTOPOHHHE 3HAHNS;

7-8 6ayIoB - JOCTATOYHO MOJIHOE TOHUMAaHKUE MPEAMETa, XOPOLINe 3HAHUS;

5-6 GaymtoB - mpreMIIeMoe TOHUMaHKE MTPEIMETa, YAOBICTBOPUTEILHBIC 3HAHMS.

KonnokBiyM NpUHUMAIOT MPENojaBaTeiy, BeAyIue NpakTHUYecKue U JabopaTOpHbIEe 3aHATHS.

KonTponbnas padota

KonTpoibHast paboTa NpoBOIUTCS B MTUCbMEHHON (popMe BO BpeMsi ayJUTOPHBIX 3aHATUH. CTyIEHTY
BBIJIACTCS MHAMBUYAIbHBIN BapHAHT C 3aJja4aMH, 10 MpoiieHHoN Teme. CTYAEeHT J0JKEH MPeICTaBUTh
B [IMCbMEHHOM BH/I€ PELIEHUE NMPEATIOKEHHBIX 33/1a4, 0OPMIIEHHBIX COOTBETCTBYIOIIUM 00pa3zoMm.

ITpu opopmieHnn 3a1ay 0043aTeNbHO JIeNaeTCsl KpaTKas 3alKch yCIOBUS 3a1a4H, IEPEBOJL
BHeCHUCTEMHBIX BelIMuuH B CU, MOSCHSIOMUN pUCYHOK, 3aMIUCHIBAIOTCS (GU3NYECKUE 3aKOHBI U
(opMyIIbI, ENAI0TCS MPOMEKYTOUHBIE BHIKIIAIKA U PACUEThl, YKa3bIBAIOTCS €JMHULIBI H3MEPEHUS
(pa3MepHOCTD) 3aMUCHIBACTCS OKOHYATEIBHBIN OTBET.

[IpenonaBaTens nposepsieT pabOTy U BBICTABIISIET OLICHKY.

Kpurepnn onenuBanus:
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5 0ajuioB - paloTa BBIMOJIHEHA OTJIMYHO, PEUICHBI BCE 3aa4H.

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

3 6ayima - paboTa BBHIMOJIHEHA YIOBJICTBOPUTEIBHO, €CTh OIIMOKH MM HEIOUETHI B OOPMIICHHH,
peleHbl He BCE 3a/1a4H.

TecTupoBaHuEe — HE3ABUCUMBII
koHTpoJib [IOKO

TecT opreHTHPOBAH Ha MPOBEPKY KIFOYEBBIX MTPEIMETHBIX PE3yJIbTaTOB 00y4YeHUs (KOHTPOIHPYEMbIE
WHJMKATOPBI CHOPMHUPOBAHHOCTU KOMIIETEHIIMI) 10 OCHOBHBIM pa3fiesiaM U TeMaM JUCIUILINHBI
B cemectpe mpoBoautcs nBa pyoexkubix TectupoBanus (PT). [{ns kaxnoro PT Ha ocHoBaHuu rpadukoB
MIPOXOKICHUS pa3esioB AUCUUILINHBI «DPu3nkay pazpadoTaH OaHK 3aJaHHi B TecTOBOU popme u
€XKEroaHo GOPMHUPYIOTCSI OLIEHOYHBIE CPENICTBA (MHANBUYATbHBIA OUIIET) ISl IIPOBEICHHUS
He3aBHCUMOTro KomnbioTepHoro tectupoanust (HKT).
CtpykTypa U coiepKaHue TeCTa ONpeaesstoTcs 0a30Boil pabouel mporpaMmmoit
B pamkax kaxnoro PT npumensiercs cienyromniasi CucTeMa OLlEHUBAHUS:

® 32 Ka)XJ10€ MTPABUIIHLHO BBHIITOJHEHHOE 3a/JaHKE BBICTABISIETCS | TECTOBBIN Oat;

® 33 HENpPaBWIbHO BBINOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/1aHue BeicTapiseTcs (0 6aios;

e U 33JaHUIl ¢ BHIOOPOM HECKOJBKHUX IPaBWIIbHBIX OTBETOB, 33JaHUl Ha COOTBETCTBUE U

YCTaHOBJIEHHE MOCIEA0BATEIBHOCTH IPEAYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.

MaxkcuManbHBI CyMMapHBI TeCTOBBIN 0arut 3a kaxaoe PT BHOCUTCS B peHTHHT-TIIaH TUCIUTUIMHEI,
KOTOpBIN coctaBisieT 15 OamioB. B cemectpe 3a aBa PT mo gucnumnnmne «®Pusnkay, MPOBOJAUMBIX B
pamkax HKT, MakcumanbHO BO3MOKHBIN cyMMapHbIi 6amt — 30 6aos.

Crneundukanuss M CTpyKTypa, a TakkKe JIEMOHCTpPAllMOHHBIM BapuaHT Tecra g0BOIUTCS
IIpenoJaBaTeNIIMA 1O CBEJIEHUS CTYJEHTOB HE MEHee, 4eM 3a | Mecsl 10 Hadana TECTUPOBAHHSA.
JleMOHCTpalMOHHasl BepcUsl TecTa pacrojlaraetcsi Ha caidTte hifp://exam.tpu.ru B pasmene
«MeponpusTHs» U MOKET ObITh BBIIOJIHEHA KaX/IbIM CTYJJEHTOM HEOTPAHUYEHHOE KOJIMYECTBO pas.

PT mpoBoauTcst B KOMIBIOTEpHOH popMme B ON-line pexxrme Bo BpeMsi KOHPEPEHII-HECTH B CEPEIUHE
U KOHIIE TEKYIIEro CEMeCTpa COIIacHO pacluCaHuUIo.

[IponomxurensHocTh TecTupoBaHus — 90 MuHyT 0e3 mnepepbiBa. OTCUET BpeMEHHM HAuMHAETCS C
MOMEHTa BXoJa cTyneHTa B TecT. MHCTpykTaxX, NpeaIecTBYIOIUN TECTUPOBAHUIO, HE BXOIWUT B
ykazaHHoe Bpemsi. CTyIeHT MOKET 3aKOHYHTH BBIITOJHEHUE TecTa 10 CTEUYEeHHs OTBEIEHHOIO BPEMEHH.

OTBeThI TECTUPYEMBIX MPOBEPSAIOTCS ABTOMATUYECKH 10 3TATOHAM, XPaHIIIUMCS B HH()OPMAIIMOHHO-
MIPOrpaMMHOM KoMILiekce «O1neHKa pe3yabTaToB U KOMITETEHIIAI)

JUig i ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 370POBbsSl M1 MHBAJIUAOB MPEAYCMOTPEHO MPOBEACHHE
TECTUPOBAHUS B aIaANITHPOBAHHON (hopMe (C yUETOM MX OCOOBIX MOTPEOHOCTEH, MPHU HEOOXOIUMOCTH B
61aHOYHOI opme), MTPOAOIKUTETLHOCTh TECTUPOBAHUS COCTABUT 135 MUHYT.
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Jna cmyodenmos, ne npoweowux PT 6 nepuod npogedenus mecmuposanus npeoycMompena
B03MOJNCHOCHb MECMUPOBAHUSL 8 Pe3epP8HblL OeHb, KOMOpPblU HA3HAYAemcs cpas3y nocie KoHmgepeny-
Heoeu.

LIpu pezynomame pybesicnoco mecmuposanus 6 6an1106 u meree, 00YUAOUUMCA NPEOOCMABIAEMCsL 8
nepuoo mexyujeti npoMediCymoyHou ammecmayuu 603modicHocms nosmopno npoumu HKT 6 pezepsHuiii
OeHb, coenacosartulii ¢ bropo pacnucanuu TITY.

Pesynbratel PT 06s13aTenbHO 00CYKIAIOTCS HA KOHCYJIBTAIIUU C IMPENO/IaBATEIICM.

Pedepar

Tewmsl pedpepaToB BbICTaBJICHBI B JINYHOM KaOuHeTe cTyaeHTa. CTyIeHT BIOUpaeT 3apaHee TeMy U3
CIHCKa U JienaeT pedepaT B COOTBETCTBHHU C TPEOOBAHUAMU U MPENICTABIISET €r0 Ha MIPOBEPKY
npenogasatento. Pedepar nomkeH cogepxkarh: TUTYIBHBIN JTUCT, coiepkaHue paboThl, aKTyaIbHOCTb,
TEKCT JTOKJIaAa, BBIBOJIBI M CIIICOK MCIIONIb3YeMOH uTepaTypsl. [IpernonaBarens mposepseT pedepat u
OLICHUBAET €ro.

Kpurepun onenuBanus:

3 Oanna - paboTa BHIIOJHEHA OTJIMYHO, TOJIHOCTBIO pacKphiTa Tema pedepara.

2-2,5 Gamna - paboTa BBIOJIHEHA XOPOIIO, TIOJHOCTRIO PaCKphITa TeMa pedepara, €CTh HeAOUYCTH B
0(OpPMIICHUH.

1-1,5 Gamra - paboTa BBINOJTHEHA YIOBJIETBOPUTEILHO, TEMA pedepaTa pacKpbiTa HE TMOJHOCTHIO,
€CTh HEeJIOUEThl B 0(OPMIICHHH.

[Ipe3enTanus

CTyneHTHI IPeICTaBISIOT CBOU MPE3EHTAINY 110 TeMaM pedepaToB Ha KoH(pepeHi-Henene. Jlokman ¢
Mpe3eHTalMel JOKeH IUThes He 6onee 7-10 munyt. [Ipe3enTarus 1omKHA coAepKaTh CISAYIOUTYIO
“H(pOpMaIINIO: Ha3BaHHE OKIAAa, (aMUIIUU JOKJIATIMKOB, aKTYaIbHOCTh, WILTIOCTPAIIUHU (BUIEO),
OCHOBHBIE CBEJICHUS, TpaMKH, BBIBOJBI U CIIHCOK JUTEepaTyphl. [locne noknana CTyeHTHI 3aJa10T
BOTIPOCHI 110 TEME JIOKJIaAa, 0OCYKIAIOT MPEITIOKEHHYIO TEMY U OLIEHUBAIOT BBICTYIJICHHE.

Kputepuu ornieHnBanus:

3 baruta - paboTa BBIIOJTHEHA OTIMYHO, TIOJTHOCTHIO PACKPBITA TEMa JIOKJIAJIa, XOPOIIO OPUEHTHPYETCS B
MIPEICTaBJICHHOM MaTepuaie MPu OTBETaX Ha BOMPOCHL.

2—2,506ama - paboTa BHIITOJIHEHA XOPOIIO, TOJTHOCTHIO PACKPBITA TEMa JIOKJIa/1a, €CTh HEJ0UYECTHI B
0(OpPMIICHUH WM TIJIOXO OPUEHTUPYETCS B MPEACTABICHHOM MaTepHase Mpu OTBETaX Ha BOMPOCHL.
1-1,5 Gamra - paboTa BBINIOJTHEHA YIOBJIETBOPUTEILHO, TEMA PACKPHITA HE MIOJHOCTHIO, ECTh
HEJ0YeThl B 0OPMIIEHUH, TIIIOXO0 OPHEHTUPYETCS B IPECTABICHHOM MaTepuae Mpu OTBETaxX Ha
BOIIPOCHI.

DK3aMeH

B cootBercTBuM ¢ mpukazamu ot 25.07.2020 r. Ne58/ox1 OO0 yrBep:k/IeHHH U BBEJACHUU B JIeHiCTBHE
«CHCcTeMbl OLIEHUBaHUS Pe3yJIbTaTOB 00y4eHHsI B TOMCKOM MOJIMTEXHUYECKOM YHUBEPCUTETE» U
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Ne59/01 O6 yTBepkieHHH 1 BBEACHUU B JIeiicTBUE HOBOM penakuuu «llonoxenus o mpoBeaeHun
TEKYIIEro KOHTPOJIS U MPOMEXyTouHoH artectaiuu B TIIY)» sk3amen no ¢u3uke npoBOAUTCS B YCTHOM
¢dopme. CTyeHTyY BBIAAETCS 9K3aMEHALMOHHBIN OUJIET, COAEPIKAIIHIA TEOPETUIECKHUE BOTIPOCHI,
KaueCTBEHHbIE U KOJIMYECTBEHHbIE 3aaun. Kaxxaplil Bonmpoc OuseTa oleHUBaThCs 0amioM (BCero mo
ounery 20 6amioB).

DK3aMeH MPOXOIUT B YCTHOU (hopme.

CoriacHo 1Ikasne oleHUBaHUs PE3YJIbTATOB

18-20 6anm10B (OTJIMYHO) - BCECTOPOHHHUE 3HAHUS, OTIMYHBIE YMEHHUSI M BJIAJICHUE OIBITOM
MPAKTUYECKOH EATEIILHOCTH, HEOOXOAUMBIE PE3YIIbTaThl 00y4YeHUsT CHOPMHUPOBAHEI,

14-17 6annoB (XOpoII0) - TOCTATOYHO MOJIHOE TOHUMaHUE PeIMETa, XOPOIIUE 3HAHUS, YMEHHS U OIBIT
MPAKTUYECKOH IEATEIILHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00y4YeHUsT CHOPMHUPOBAHEI,

11-13 6annoB (yIOBIETBOPUTENHHO) - MPUEMIIEMOE TTIOHUMaHUE TPEIMETA, YIOBICTBOPUTEIbHBIC
3HAHUS, YMEHUS M OTBIT MPAKTHYECKON AEATEIBHOCTH, HEOOXOMMBIE PE3YyIbTaThl 00yUCHHS
c(hOpMHUPOBAHBI;

0-10 6amoB (HEYIOBJIETBOPUTEIHHO) - PE3YJIbTAThl OOYICHHSI HE COOTBETCTBYIOT MHHHMAJILHO
JIOCTaTOYHBIM TPEOOBAHUSIM.

PesynbTaThl MpOMEKYTOYHOH aTTecTannu 0hOPMIIIOTCS BEAOMOCTBIO i BHOCSITCS B 3a4E€THYIO KHUKKY
oOyuaroiierocs.




