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1. Poap qucuumiannbl «PU3UKA 3» B hopMupOBaHUN KOMIIETEHIIUI BHIMYCKHUKA:

CocrasJsioniye pe3yJbTaTOB 0CBOCHUS

diieMenT Kon NHaukaTopbl A0CTHKEHUA KOMIIeTeHIH I .
. (1ecKpUNTOPbI KOMIIETEHIMIi)
06pa30BaTeJILHOI/I KOMIIeTEHIIH
Cemec HaumeHoBanue
NMpOrpaMMbl "
P KOMIIETeHIHH Kon
(IMCHMILIHHA, HauMeHoBaHHEe HHANKATOpPA
HHANKATO Kon HaumeHnoBanue
npaktuka, FTHA) . JAOCTHKEHHUSI
YK(Y)- Bnageet onbITOM pUMEHEHUS
1.1B1 3aKOHOB €CTECTBEHHBIX HAYK U
MaTeMaTHYEeCKUX METOJIOB 1
MOJIeTIeH ISl pelIeHus 33129
TEOPETUYECKOT0 U MPUKIIATHOTO
AHanu3upyer 3aga4 Xapakrepa
WYK(Y)- Py Y
11 BBIZIEISAS ¢ 0a30BbIC
' COCTABIISIOLINE
YK(Y)- Ymeer penrate 3agaun
1.1V1 TEOPETUIECKOTO W MPUKIIATHOTO
xapakrepa
C 5 YK(Y)- 3HaeT 3aKOHbI €CTECTBEHHBIX HaYyK U
TI0COLEH OCYICCTBIATE 1.131 MaTeMaTHYeCKHe METO IbI
KpUTHICCKHH aHaIN3 TEOPETUUECKOI0 Xapakrepa
MPOOJIEMHBIX CUTYyaITUN -
Ousnka 3 4 VK(Y)-1 p y VK(Y) Bnageer PeNpOJyKTHBHEIMH
Ha OCHOBC CUCTCMHOI'O 1.2B1 METOJaMU TO3HABATEIbHOUN
MOJIX0/1a, BRIPa0aTHIBAT JIEATSIIBHOCTH W MBICITUTEITEHBIMH
CTpaTeruio AeUCTBUN oTepaIusIMU JIJIsl pEIIeHHs 3a/1a4
Ocy]_ue(:TBn;[eT ITOUCK, €CTCCTBCHHOHAYYHBIX JUCHUITINH
BBIJICTISIET M PAHXKUPYET
nHGOPMALINIO HA OCHOBE
N.YK(Y)- YK(V)- Ymeer 0000111aTh YyCBACMbIC 3HAHUS
CHCTEMHOTI0 MOAX0/a U
1.2 1.2V1 €CTECTBEHHBIX HAYK KaTeropusMu
MCTOZOB HO3HAHMA [ CHCTEMHOTI'0 aHaJIM3a | MOJX0/1a U
pemeHus  3a/1a4 1o MBICIIUTENBHBIMU ONEpalUIMU
pa3ITUYHBIM THIIaM 3alpOCOB aHalM3a, CHHTE3a, CPAaBHCHUS U
OIICHKH
YK(VY)- 3HaeT penpoLyKTHUBHbBIE METObI
1.231 MO3HABATEIbHOM JIeITEeIbHOCTH,

MPU3HAKU CUCTECMHOTI'O IMMOJAX0Ja U
CHUCTCMHOI'O aHaJIn3a




DJIeMeHT
00pa3oBaTeIbHOM
NPOrpaMMbl
(IMcuMnInHa,
npaktuka, FTHA)

Cemec
Tp

CocrasJsioniye pe3yJbTaTOB 0CBOCHUS

Kon NHaukaTopbl A0CTHKEHUA KOMIIETeHIH I .
(1ecCKpUNTOPHI KOMIIETEHITH)
KOMIIETEHIH
HanmenoBanue
|
KOMIIETEHIH Kon
HauMeHoBaHHEe HHANKATOpPA
HHANKATO Kon HanmeHoBanune
JOCTHKEHHUsI
pa
OIIK(Y)- Bnageer onbITOM MIaHUPOBAHUS U
1.3B1 NpOBeACHUS (PU3HMYCCKUX
UCCIIeIOBAHMM B 00JIaCTH MEXAHUKU
U TEPMOJMHAMHUKH aJICKBATHBIMH
IKCIICPUMCHTABHBIMHA METO/IaMH,
OIICHKU TOYHOCTH M MOTPEIIHOCTH
Crioco6eH KCIoIb30BaTh U3MEpPEHUIl, aHATH3a MMOJTy4YCHHBIX
0a30BbIE 3HAHUS pe3yIpTaToB
€CTECTBEHHOHAYYHBIX
JleMOHCTpUpYyeT NIOHUMAaHNE
JTUCIHUIUIAH B .
IpoheCCHOHATBHOM usaeckux speHHi 1 OIIK(Y)- | VMeer BoIOHpaTh 3aKOHOMEPHOCTh
JEATEILHOCTH, HPUMEHACT 3aKOHBI 1.3V1 JUISL pELIEHNS 32024 MEXAHUKU U
OIIK(Y)-1 MPUMEHSTH METOBI N.OTIK(Y) | MexaHUKH, TEPMOJANHAMHUKH, TePMOAMHAMUKH, HCXO/IA H3 aHATH3A
MaTeMaTu4eCKoro -1.3 3JICKTpUYECTBAa M MarHeTU3Ma, YCII0BHSI, OOBSICHATD HA YPOBHE
aHaM3a u =
S OCHOB ONITHKH, KBAHTOBOU THIIOTE3 OTKIOHEHUS TOIY4EHHBIX
MOJIEITUPOBAHUS, N
MEXaHHKHU U aTOMHOHN (pH3HKH
KCIIEPUMEHTAIbHBIX JaHHBIX OT
TEOPETITICCKOTO 1 B HHXKCHEPHOM JIEATSIHHOCTH Jrenepumens - °
3KCHepHMeHTaHBHOFO p U3BCCTHBIX TeOpeTI/IlIeCKI/IX nu
HCCIIeIOBAHUS IKCIICPUMCHTAIBHBIX 3aBUCHMOCTEH
OIIK(Y)- 3HaeT (hyHIaMEHTaIbHBIE 3aKOHBI
1.331 MEXaHHUKHU U TEPMOJUHAMUKHU

2. IMoxa3aresu 1 MeTOABI OLICHUBAHUSA




IInanupyemMble pe3yJbTaThl 00yUeHHs 0 JUCHHUILINHE

Koa unaukaropa

HaumenoBaHue pa3jaesia

Metoab! oleHUBaHUSA

AOCTHKEHUSI AUCHMILINHBI

Kon HanmenoBanue KOHTPOJTHPYeMOii (o11eHOYHbIE MEPONIPUATHS)

KOMIIETeHIH U
(WJIn ee 4acTH)

P11 | IIlpuMeHATh 3HAHUS OOIIUX 3aKOHOB, TCOPHIA, N.YK(Y)-1.1 DNEeKTpOMarHuTHbIC samuta /13, konTposibHas
yYpaBHEHU, METOJI0B (PU3UKHU MIPU PEIICHUH 3a]1a4 B N.YK(V)-1.2 BONHBIL. BoHoBas ontuka | padoTa, TeCTHpOBaHHE
npodecCHOHANLHON IEATENbHOCTH N.OMK(Y)-1.3 KBanrosas (usmuka. Tectnpopanue — He3aBUCHMBIH

®duznka aTOMOB, MOJIEKYII, kontpoi, HOKO
aTOMHOTO s1pa U
3JIEeMEHTapHbIX YaCTHUIL

P/ 2 | BeImodaHsATh PU3NYECKHI SKCTIEPUMEHT C N.YK(V)-1.2 DNEeKTpOMarHuTHHIE 3ammra oT4eTa, KOHTPOJIbHAs
TpUBJIEUEHHEM METO0B MaTemarnueckoii cratuctuku| M.OIK(Y)-1.3 BOJIHBI. BonHOBast onTuka | paborta
u UT KBanroBas ¢u3uka.

®u3uKa aTOMOB, MOJIEKYI,
aTOMHOTO si/ipa U
AJIEeMEHTapHbBIX YaCTHUII

PJ1 3 | Bnagers MeTOJaMU TEOPETHYECKOTO U N.YK(V)-1.2 DNeKTpOMarHuTHBIE 3amura oTuera, 3amura /13,
AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS, METOJAMHU N.OIIK(Y)-1.3 BOJIHEI. BoHOBas onTika | KOHTpOIIbHAs pabora,
noucka ¥ 06paboTKH HHPOPMALIMH, METOIAMH KBanroBas dusuka. TeCTHpOBAHNC 5
pELIeHMs 3a]1a4 C PUBJIEYEHUEM MTOTYYEHHBIX ®duznka aTOMOB, MOJIEKYII, TecTuposanue = HesaBuCHMbIH

. koHTpousb [ITOKO
3HAHHUI aTOMHOTO siipa 1
AIIEMEHTAPHBIX YaCTHI]

P/14 | Bnamers OCHOBHBIMH IpHeMaMHu 00pabOTKU U N.YK(V)-1.1 DNEeKTpOMarHuTHHIE 3ammMra oT4eTa: aHaJInu3

aHaJIM3a SKCIIEPUMEHTAIBHBIX JaHHbIX, monydenHsix | U.YK(Y)-1.2 BOJIHBL. BoHOBAs oNTHKA | SKCHEPUMEHTAIBHBIX
M.OIK(Y)-1.3 KBanroBas ¢uzuka.

HpI/I TeOpeTI/I'—IeCKHX nu BKCHepI/IMeHTaJ'II)HI)IX
HCCIeN0BaHUIX ¢ Hcnoib3oBanueM 11K u

®du3uKa aTOMOB, MOJIEKYI,

pe3yabTaToOB, IPOBEPKA
HaBBIKOB pabOTHI C




rpaduku

IIPUKJIAHBIX IPOTPAMMHBIX CPEICTB KOMIIBIOTEPHOMN aTOMHOTO s11pa U MIPUKJIAJHBIMU IIPOrPAMMaMH U

DJIEMEHTAPHBIX YaCTHUI[ | CPEICTBAMH KOMIIBIOTEPHOU
rpaduku

3. Ikaja oueHUBAHUSA
[Topsimox opraHu3anuy OLEHUBAHUS PE3YJIbTATOB OOYUEHHUS B YHHUBEPCUTETE PETIIAMEHTHPYETCS OTACIHHBIM JIOKAIBHBIM HOPMATUBHBIM aKTOM —
«Cucrema OLICHUBaHUS pe3yabTaToOB 00ydyeHus: B TOMCKOM MOJIUTEXHUYECKOM yHHMBepcuTeTe (Cructema olleHUBaHU)» (B IEHCTBYIOILEH pelaKlun).
Hcnonp3yercst 6aJuIbHO-PEHTHHIOBAsI CHCTEMA OIICHUBAHUS Pe3yIbTaToB 00yueHus. MiTorosas orneHka (TpaAulMOHHAS U JIUTEPHAs) IO BUaM y4eOHOH
nesrenbHoCcTH (n3ydenue aucuuiuing, Y UPC, HUPC, kypcoBoe poeKTUpOBaHuE, IPAKTUKU ) ONIPEIeNIIeTCsl CyMMOM 0aiioB 10 pe3ysibTaTaM TEKYIIEro
KOHTPOJISI U TPOMEXYTOUHOH aTTecTaluu (UTOroBasi pedTUHIOBas olleHKa - MakcuMyMm 100 6asmioB).

PaCHpeIIGHeHI/IC OCHOBHBIX H AOOIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYHIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI aTTeCcrauun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHr-HHaHOM JAUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjia JJ1 OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSA CoorBercTBHE
N OnpenesieHne OLEHKU
3a/IaHusA TPaJAMLHOHHON OlleHKe
90%+100% «OTIU4HO» OTiiMyHOE MOHMMAHKE IIPEIMETA, BCECTOPOHHUE 3HAHMS, OTIINYHBIE YMEHHUS U BJIaIEHUE ONIBITOM
MPAKTUYECKOH IEATEIILHOCTH, HEOOXOAUMBIE PE3YIIbTaThl 00yUYEeHUsT CPOPMHUPOBAHBI, UX Ka4ECTBO OIICHEHO
KOJINYECTBOM 0aJlIOB, OJIM3KUM K MAKCHUMAJIbHOMY
70% - 89% «Xopomo» JIOCTaTOuHO MOJTHOE NOHUMAaHUE MPeAMETa, XOPOIINEe 3HAHUS, YMEHUS U ONbIT MPaKTUYECKON
JesITeTbHOCTH, HEOOXOTUMBIE PE3YIbTaThl 00ydeHUs! CPOPMUPOBAHBI, KAYECTBO HU OHOTO U3 HUX HE
OIIEHEHO MHHUMAJIbHBIM KOJINYECTBOM 0aJIOB
55% - 69% «Y IOBIL» [Ipuemnemoe moHMMaHue MPEAMETA, YOBIETBOPUTEIbHBIEC 3HAHUS, YMEHUS U OIBIT MPAKTUYECKOM
NesITeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHUs! cPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX 3 HUX OLIEHEHO
MUHHMAaJIHHBIM KOJIMYECTBOM OaJlyIoB
0% - 54% «Heynosiu.» Pe3ynpTaThl 00y4eHHUs1 HE COOTBETCTBYIOT MUHMUMAJIBHO JIOCTATOYHBIM TPEOOBAHUSIM

[kana 11 OLIEHOYHBIX MeponpusATHi 1 auddepeHInpoBaHHOTO 3aueTa




Crenenn
COOPMHPOBAHHOCTH]| CooTBeTCTBHE
hopmup Bana - OnpeneieHue OLEHKH
pe}y.]'ll)TaTOB Tpa;muuomiou OLIeHKe
00y4yeHus:
90% -+ 100% 90 + 100 «OTnHIHO» OTnUYHOE IOHUMAHKE TIPEIMETA, BCECTOPOHHUE 3HAHNUS, OTIIMYHBIC YMEHUS U BIaJICHUE OTBITOM MPAKTHYCCKOU ACATSIEHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(hOPMUPOBAHBI, UX KAYSCTBO OIICHEHO KOJUYSCTBOM 0AJUIOB, OJIM3KUM K MAKCHMATBHOMY
70% =+ 89% 70 =+ 89 «XOpOoIIO» 0CTAaTOYHO ITOJIHOE ITOHUMAaHUE IIPEAMETA, XOPOIINUE 3HAHUA, YMEHUS U OIBIT IIPAKTUYECKON AeATENbHOCTH, HEOOXOJUMBIE
2 & 2
pe3yabTaThl 00yueHHs C(HOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MHHUMAJIBHBIM KOJIMYECTBOM 0aJLIOB
55% + 69% 55+69 «Y IOBI.» IIpuemaeMoe MIOHMMAaHKE TIPEIMETA, YAOBICTBOPUTCILHBIC 3HAHUS €HUS U OIIBIT IPAKTUUECKOH AEITENbHOCTH, HEOOXOJUMBIE
&l &
pe3ynbpTaTel 00y4eHHs C(HOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OIIEHEHO MHHUMAIIEHBIM KOJTMYECTBOM OajlioB
55% +100% | 55+100 «3adTeHO» PesynbTaThl 00y4eHHs] COOTBETCTBYIOT MUHUMAJIFHO TOCTaTOYHBIM TPeOOBAHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbraThl 00y4eHUsI HE COOTBETCTBYIOT MHHIUMAIBHO J0CTATOYHBIM TPEOOBAHUSIM
«He 3auTeno»

4. TlepeyeHb TUNOBBIX 3aIaHUI

OneHo4HbIE MEpONpUusaATHS HpHMepr THUIIOBBLIX KOHTPOJbHBIX 3aJaHui

1. 3amuTa nabopatopHoii pabotsl | Bompocst:

1. Yem 51yd ecTECTBEHHBIN OTIMYAETCS OT MOJIIPU30BAHHOTO?

2. Kakue BeliecTBa Ha3bIBalOTCS ONTUYECKU AKTUBHBIMU?

3. Kakue BUIbI ONTHYECKHN aKTUBHBIX BelecTB Bbl 3HaeTe?

4. B uém coctout runoresa dapajes, 00bACHSIOIMAs SBICHUE BPAIlEHUs ITIOCKOCTH MOJISPU3ALIUH B
ONITUYECKN aKTHBHBIX BEIIECTBaX?

5. OT 4ero 3aBUCHUT yroJl BpallleHUs IUIOCKOCTHU MOJISIPU3ALMH B ONITUYECKH aKTUBHBIX PacTBOpax
BelecTB?

6. Iloyemy B ombITax MO BPALICHUIO IUIOCKOCTH MOJIIPU3ALMUA HEOOXOIUMO HCIIOJIb30BaTh
MOHOXPOMaTHYECKHH CBET?

2. 3amura /13 HudpaximonHas pemerka, conepxkaias 400 mrpuxos Ha 1MM, ocBelaeTcss MOHOXPOMATHYE€CKUM
cBeToM ¢ AnuHOoM BoHbI 0,6MKM. Haiftu ob1iee uncio qudpakiMOHHBIX MAaKCUMYMOB, KOTOPBIE JJa€T
peleTka U yroi Jupakiuy NociIeHero MakCuMymMa.
Bomnpocsr:

1. Yro HazpiBaeTcs MUPPAKIMOHHON PEIIeTKO’?

2. Yto Ha3bIBaeTCs MOCTOSHHOM NU(PPAKIIMOHHON PEIETKH U KaK ONpeAeNuTh €€, eCH 3a/1aH0 UTO

Ha 1 MM mpuxoautcs 400 mTpuxos?
3. Kaxk onpenenuts unciao qudpakiMOHHbIX MAKCUMyMOB?




OHeHO‘leIe MEpONpUATHS HpHMepLI THUIIOBBIX KOHTPOJbHBLIX 3aJaHuM

KonnokBuym Bomnpocksr:

1. Tunote3a ne bpoitna. DxcriepuMeHTaIbHbIE MTOATBEPKACHHS CYIIECTBOBAHMS BOJIH Jie bpoilis.
2. BpemenHoe u cranmonapHoe ypaBHenus llpenunrepa.

3. Artom Bonopoaa o bopy. Ilocrymnarsr bopa.

KoHnTtposbHas padota Bomnpocksr:

1. Yacruma HaXOAWTCS B YETBEPTOM BO30YKIEHHOM COCTOSIHUU B TIOTEHIIUAIBHOM SIIIUKE ITUPUHOM L.
Onpenenuth, B Kakux Todkax wuHTepBana (0<X<3L/4 BepOSTHOCTh HAXOXKICHHUS YaCTHIIBI
MHUHHMMaJbHa.

2. B norennmansHOM simuke muprHOi 108cM criekTp deKTpoHa HOCHT JUMCKpETHBIN xapakTep. byner
JIM CHIEKTP Oi-4ACTHIIBI B 3TOM K€ SIIIIMKE HOCUTh TAKOM K€ Xapakrep?

3. Omnpenenuts MOTCHIUATBHYIO, KHUHETUYCCKYIO U TIOJHYIO SHEPTUU AJICKTPOHA, HAXOJSIIIETocs Ha
MepBoii OpOUTE B aTOME BOJOPO/IA.

4. HaiiTu HaumOOJNBIIYI0O W HAWMEHBIINYIO JJIMHBI BOJH B TIEPBOH HH(PAKPACHOW CEpUU CIICKTpa
Bogopona (cepuu Ilamena).

TectupoBanue — He3aBUCUMBIN | Bompochr:
koHTposb [TOKO 1. B Bakyyme pacnpocTpaHsieTcsi BAOIb OCH X IJIOCKas 3JIEKTPOMAarHUTHas BOJIHA. AMIUIUTYAA
HaNpsHKEHHOCTHU 3JIEKTPUYECKOr0 oISt BOJIHBI Em paBHa 18,8 B/M. AMmuiintyaa HanpskEHHOCTH
MarHuTHOTO T0JIs BOJHBI Hy paBHa (B CHN)
€0=8,85-10"% ®/m; uo=4n-1077FH/M

1) 0,05; 2)0,20; 3)0,10; 4)0,15.
2. Ecnu onTuyeckast pa3HOCTh X0J1a IBYX MHTEP(QEpUPYIOIIUX BOJIH MOHOXPOMATHUECKOTO CBETa
paBHa 0,3\ To pa3HOCTh (a3 ITHUX BOJIH paBHA

1) 2,4n; 2)0,3w; 3)0,6m; 4)1,2xm.
3. KBanTsl cBera ¢ sHeprueii 4,9 5B BbIppIBalOT (OTOSIEKTPOHBI H3 METAIIa ¢ paboToi Beixoaa 4,5 3B.
MaxkcuManbHBIN UMITYJIBC, IIEpeJaBacMblii MOBEPXHOCTH METAJUIA MPHU BbIJIETE KAXKI0TO AJIEKTPOHA. ,
pasen  CH.
(Macca snextpona Me=9,1x107% xr; 15B=1,6-10""° JTx)

1) 341x10%® 2) 6,90«10%° 3) 10,35x102° 4) 13,80x10%°

Pedepar TemaTuka pedepatos:

1. AtomHast SHEpreTuKa — peakTopbl Ha ObICTPBIX HEHTpOHAX
2. TlepcriekTBa TEPMOSACPHON YPHEPTETHKH

3. HUctopust kocmonaBTiku B CCCP u P®




OHeHO‘leIe MEpONpUATHS HpHMepLI THUIIOBBIX KOHTPOJbHBLIX 3aJaHuM

4. CoBpeMeHHbIC TPOOIEMBI ACTPODU3UKH
5. VoHHBIC 1BUTATENH AJIs1 KOCMHUYECKHX alliapaToB
6. ®Dusnveckue NPUHIMITEI COBPEMEHHON ONTHYECKON CBSI3U

IIpe3enTanus TemaTuka npeseHTanui:
110 TeMaTuKe pedeparos

HuddepenuupoBannsbiii 3auetr | B coorBercTBHU ¢ pukazamu oT 25.07.2018 r. Ne58/on OO0 yTBep» /1eHUM U BBEICHUU B ICHCTBHE
«CucTeMbl OLICHUBAaHUS PE3YJIbTaTOB 00y4eHUsI B TOMCKOM IOJIMTEXHUYECKOM YHUBEPCUTETE» U
Ne59/01 O6 yTBep)/1€HUM U BBEJICHUHU B ICHCTBHE HOBOH pepakunu «llomoxxeHus o mpoBeaeHnn
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM arTectauuu B TIIY » nuddepeHurpoBaHHbIi 3a4eT, Kak
CaMOCTOSTENILHO OPraHN30BaHHAs! MIPOIIEYpPa, HE IIPOBOIUTCS.

B ciyyae, ecnm ctyneHT He HaOpan MUHMMAJIBHOTO KOJIMYECTBa 0aJuIOB, OH IMEET IPABO MOJTYYUTh
JOTOJHUTEIBHO OauIbl IPOWISl CAMOCTOSITEIBHO OPTaHU30BAaHHYIO IIPOILIEAYPY «caada 3auera

Bapuant 6miera
Teopernyeckue BONMPOCHI
1. 3aryxaromme KoneOaHus B KoyiebaTeIbHOM KOHTYpe. JlekpeMeHT 3aTtyxanus. (4 6aJ110B)
2. Yacruia B MOTEHIUAILHOM siMe. (4 6aJ110B)
KauecTBeHHbIe 32124
UYro takoe unTepdepenuus ceera? Ilpu kakux yciaoBusX oHa Habmogaercs?
Uewm ronorpadus orinyaercs oT pororpaduu?
Yro Takoe nossgpuzanus’?
UYro Takoe cepoe Teno? AOCOIIOTHO YEpHOE TENO0?
. BoiBectu ¢opmyny paguyca bopoBckoit opOUTHI.
KonuyecTBeHnHble 3a1aun
1. OmnpenenuTth pacCTOSIHME MEXKY LIEHTPAJIbHON U MATONW CBETJIBIMU MOJIOCAMHU, €CIIU YTOJl MEXIY
3epkanamu @penens 200]. {nuna Bonasl 600HM. McTouHMK HaxoauTcs Ha paccTossHuM 20cM OoT
JVMHHUM [IEPECEUEHUS 3€PKall U HA PacCTOSHUM 2M OT 3KpaHa. (4 0asia)
2. Yactuma maccoii 10°%r B moTeHIHAIBHOM SIUKE mypuHor 0,3HM. BbIUMCINUTH Pa3HOCTh
SHEPrUil YETBEPTOIO U MATOrO SHEPTETUYECKUX YPOBHEN YacTullbl. OTBET BBIPAa3UTh B DJIEKTPOH-
BosbTax. (4 0asia)
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5. Mertoanueckne yKazanus mo npoieaype oueHuBaHUS

OueHoYHBIC MepONIPUATHS

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

1. 3amura 1a60paTOpHON PabOTHI

[Tocne BhIONMHEHHS TAOOPATOPHOM PAOOTHI CTYACHTOM NPEACTABISETCS OTYET, B KOTOPOM COAEPIKUTCA:
Ha3BaHUe J1a00paTOPHOI paboThI; eTIh pabOTHl; TPUOOPHI U MAaTEPHAIIBL; CXeMa SKCIIEPUMEHTATLHON
YCTaHOBKH; OCHOBHBIE YPaBHEHUSI U (POPMYJIbI; TAOIHIIBI C pe3yIbTaTaMU SKCIEPUMEHTA; OIIPE/ICTICHBI
MCKOMBIE BEJTMUUHBI C TOJPOOHBIMH BBIYMCICHUSMHE; TIOCTPOSHBI TPaHKH; BHIBEACHBI (DOPMYIIBI 151
pacdera MMOrpeIIHOCTeH; pacCYUTaHbI MOTPEIIHOCTH; 3alIMCaH OKOHYATEIbHBIN PE3yIbTaT ¢ Y4eTOM
MIPaBUJI OKPYTJICHUS; CACTIaH BBIBO/I, TAaHBI OTBETHI Ha BOTIPOCHI.

3amuTa OCyIIEeCTBISICTCS TyTeM COOeceI0BaHus C MpenoAaBaTeeM o TeMe paboThl 1 00paboTKe
M3MEpEeHuil o BompocaMm JUIsl 3alllUThl JabopaTopHOi paboThl. Borpockl BeICTaBIEHb! B CBOOOIHOM
JOCTYIIE ISl CTYACHTOB.

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

0,9- 1 6amn - OTIMYHOE MOHWMAHKE TEMBI, BCECTOPOHHHE 3HAHUS, OTIMYHBIC YMEHUS U BIIaJICHUE
OTIBITOM MPAKTHUYECKON JAEATENbHOCTH, HEOOXOJUMBbIE Pe3ybTaThl 00yueHHs chOPMUPOBAHBI, UX
Ka4eCcTBO OIICHEHO KOJIMYECTBOM OAJIIOB, OJM3KUM K MAKCHMAIBHOMY.

0,70 - 0,8 6a;a - OCTAaTOYHO MOJHOE TOHUMAHUE TEMBI, XOPOILINE 3HAHUS, YMEHUSI U OTIBIT
MPAKTUYECKOHN IEATEIILHOCTH, HEOOXOUMBIE PE3YIbTaThl 00y4deHHs C(OPMHUPOBAHBI, KAYECTBO HU
OJTHOT'O U3 HUX HE OLIEHEHO MMHHUMAJIbHBIM KOJINYECTBOM 0aJlIoB.

0,5-0,6 Gamma - mpuemiieMoe MOHUMAaHUE TEMBI, YOBIECTBOPUTEILHBIC 3HAHHS, YMEHUS U OTIBIT
MPAKTUYECKOH eATEIbHOCTH, HEOOXO0AUMBIE PE3yJIbTaThl 00ydeHUs CHOPMHUPOBAHBI, KAYECTBO
HEKOTOPBIX M3 HUX OI[CHEHO MUHUMAJILHBIM KOJIMUECTBOM OajlioB.

He 3auTeHo - pe3ysibTaTel 00y4yeHHsI HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPeOOBAHUAM, UITH
paboTa BBIIOJIHEHA MTOJTHOCTHIO HETPaBMIILHO, JIMOO criicaHa. B 3TOM cirydae CTyIeHT JOKeH
nepezaenarb padoTy U NPeACTaBUTh HOBBIMA OTYET ellé pa3 Ha 3aluTy.

2. 3amura /13

N3 cTyaeHTa COCTOUT U3 JBYX YacTeH, KaXk/1as U3 KOTOPBIX COJICPIKUT He MeHee 24 3ajad, iepeucHb
KOTOPBIX HAXOJUTCS B TUYHOM Bapuante W/I3 kaxaoro cryaeHTa, 1 UX TEMbI OXBaThIBAIOT BCE pa3/Ieiibl
MPOrPAMMBI TUCIUTUIAHBI.

[IpenogaBaTens obecreunBaeT CBOEBPEMEHHOE TOTy4YeHHE CTyIeHTaMu BapuanToB MJ13, a Takxke
MPEIOCTABIISIET SJICKTPOHHYIO CCHIIKY Ha 3aJ1a4u.
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Crynent npencrasiser VI3 B nMCbMEHHOM MM B [I€4aTHOM BHUJE Ha POBEPKY IIPEIOIABATENIO, B
COOTBETCTBHUH C TPEOOBAHUAMHU IO OPOPMIICHHIO. Y KaXKJIOT0 3aJaHus 00s3aTeNbHO YKa3bIBAETCS €ro
HOMEp, IPUBOAUTCS MOJIHOCTBIO TEKCT YCIOBHUS 3ajiay, J1eJ1aeTCsl KpaTKasl 3alKch yCIOBUS 3aiauH,
nepeBo/l BHECHCTEMHBIX BemnurH B CH. Pemenue kaxaoro 3a1anust 10JHKHO OBITH TOAPOOHBIM, C
BKJIFOYEHHUEM NPOMEXYTOUHBIX PACUETOB, pacCyKACHUMH, IOSCHEHUH, C yKa3aHHEM UCIIO0JIb30BaHHBIX
3aKOHOB, IPAaBWI U (POPMYII; Y MOJTyYaEMbIX B KaXIOM JCHCTBUU YMCIICHHBIX BEJTMUUH YKa3bIBACTCS
eIMHUIIA U3MEPEHNUs (pPa3MEPHOCTB); 3alUChIBAETCS OKOHYATeNbHbIN oTBeT. IIpumMep opopmieHus
IIPUBEJIEH B AJIEKTPOHHOM KypCe.
N3 mpoBepsieT npenojaBareib, BEAYIIUNA IPAKTUYECKUE 3aHATHS.
3amura /13 npoBoauTcs B ycmuoii Wnu nucomenHou Gpopmax.

1. Ilpu ycmuoui popme 3aIIUThl, CTYIEHTY 334at0TCsl BOIIPOCHI 10 IPUMEHEHHIO Te€X MJIM UHBIX

3aKOHOB (PU3HKH, OTIPEICIIEHUSIM, HICKOMBIX BETMYMH, TPAPUUECKUM 3aBUCUMOCTSIM H JIp.

Kpurepuu onenku N/13:
3a MOJHOCTHIO MPAaBUIIBLHO perieHHoe /I3 1 oTBeTh Ha BCE BONPOCHI CTABUTCSI MAKCUMAJIbHBIN Oail.
Ecnu 3a1a4m pelieHsl He HOJHOCTBIO UJIM CTYAEHT HE OTBETUJI Ha BOIIPOCHI — OalIbl BHICTABIISIOTCS
IIPOIOPLIMOHAJIEHO KOJMYECTBY BEPHO PEUICHHBIX U 3allMIICHHbIX 3a/1a4.

2. Tlpu nucvmennoti popme 3aUTHI, CTYIEHTY IpeAsiaraeTcs peuTh psAj 3aa4d Ha 9Ty TEMY.
Kpurepuu ouenxun 1J/13:
3a MOJTHOCTHIO MPaBUWIIBHO PELIEHHbIE 33]Ja4ul CTABUTCS MaKCUMaNbHbIM Oayul. Eciau 3aaun perieHsl He
MOJIHOCTBbIO — OAJUIbI BBICTABJISIOTCS IPONOPLUOHAILHO KOJIMYECTBY BEPHO PELICHHBIX 3a/1a4.
B TedyeHue Henenu CTyJEHT OJDKEH PELINTh HE MeHee 3-X 3a1a4. M3 cOOTBETCTBYET TeMaTHKeE
ayJUTOPHBIX 3aHATUHN, YTO TOMOXKET CTYIEHTY OCO3HATh 3HAUMMOCTb 3a/IaHUM, MpeIaraeMbIX JUIs
CaMOCTOSITEJIEHOTO BBIITOJIHEHUS.
Han HepemeHHbIMY 3a/1a4aMi HEOOXOAMMO IPOBECTH pabOTy HaJ OMIMOKaMM U CAATh MPENOJaBaTelto
(ecnu 3aauu mepeperieHsl MPaBUIbHO, 3a HUX BbicTaBiseTcs 20% OT MakCUMalbHO BO3MOXKHBIX
OaJIIoB)

Konnoxsuym

KomiokBuym npoBouTCs 171 IPOBEPKU Ka4ecTBa YCBOCHHUS ITPOWIEHHOTO MaTeprasa B TMCbMEHHOM
BU/JIE WJIM YCTHOM (popMe BO BpeMsi ayAUTOPHBIX 3aHATHI. BOIpockl K KOJIJIOKBUYMY BBICTABJICHBI Y
CTY/IEHTOB B JIMYHOM KabuHete. CTy/IEHT OTBeUYaeT Ha psifl MPeI0KEHHBIX BOIIPOCOB, a MOTOM OecelyeT
c npenonasareneM. [1o pesynbraram cobece10BaHus BHICTABIISETCS OLIEHKA.

Kpurepun onienuBanus:

9-10 GanyIoB - OTIIMYHOE MOHMMAaHHUE MTPEIMETA, BCECTOPOHHUE 3HAHHUS;

7-8 6asIoB - JOCTATOYHO MOJIHOE TOHUMAaHKUE MPEAMETa, XOPOLINe 3HAHUS;
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5-6 6ayIoB - MMPpUEMIIEMOC ITIOHUMAHUEC ITPEAMETA, YAOBJICTBOPUTCIILHBIC 3HAHN .
KOJIJIOKBI/IyM MMPUHUMAIOT NPCoaaBaTC/iv, BEAYIIUC IMTPAKTUICCKUC U na6opaT0pHHe 3aHATH.

Kontponbnas pabota

KoHnTposbHas padoTa IpoBOJIUTCS B TUCBMEHHOW (hopMe BO BpeMs ayIMTOPHBIX 3aHATUH. CTyIeHTY
BBIJIACTCS MWHANBUIYAIBHBIN BapUaHT C 3a/1a4aMH, 110 poiieHHO# TeMe. CTyIeHT T0JKEH IPECTaBUTh
B ITIMCbMEHHOM BHJIC PEIICHUE MPEIOKEHHBIX 33]1a4, 0(pOPMIICHHBIX COOTBETCTBYIOIIMM 00pa3oM.
[Tpu odopmieHnn 3a1a4 005I3aTENBHO JACTACTCS KpaTKasl 3aIUCh YCIOBUS 33/1a4H, TIEPEBOJ]
BHECHUCTEMHBIX BeJIMUUH B CH, MOSCHSIOMNI PUCYHOK, 3aITUCHIBAIOTCS (PU3MYCSCKUE 3aKOHBI H
(hOpMYyIIBI, ETAFOTCS MPOMEKYTOYHBIC BBIKJIAIKHA U PACYETHI, YKA3bIBAIOTCS CIUHUIIBI H3MEPEHUS
(pa3MepHOCTH) 3aIMChIBACTCS OKOHYATEIbHBIA OTBET.

[IpenogaBaTens mpoBepseT padOTy U BBICTABIISCT OICHKY.

Kputepun orieHMBaHMS:

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

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

3 6ayma - paboTa BBHIMOJIHEHA YIOBJICTBOPHUTEIBHO, €CTh OIIMOKH MM HEJIOUYETHI B OOPMIICHHH,
pEIICHBI HE BCE 3aJ1aUH.

TectupoBaHue — HE3aBUCUMBII

koHTposb [TOKO

Tect opreHTUPOBaH Ha MPOBEPKY KIFOUYEBBIX IPEIMETHBIX PE3YJIbTaTOB 00yUEHUS (KOHTPOIUPYEMbIE
MH/UKATOPBI C(OOPMUPOBAHHOCTH KOMIIETEHIIMI) 10 OCHOBHBIM pa3/ielaM U TeMaM JUCIMITIIMHbI
B cemectpe npoBoautcs nBa pyoexxnbix TectupoBanus (PT). {ns xaxnoro PT Ha ocHoBanuu rpadukoB
MIPOXOKJICHHS pa3/ieoB AUCHUILTUHBI «PHU3uKa» pa3paboTaH OaHK 3a/1aHUM B TeCTOBOU opme U
€XKEroJIHO POPMUPYIOTCS OLIEHOYHbIE CPEACTBA (MHANBUAYAJIbHBIN OUJIET) AJ TPOBEACHUS
HE3aBHCUMOTr0 KomnbroTepHoro tecruposanus (HKT).
CtpyKTypa U coiepKaHue TeCTa ONMpeesItoTcs 0a30Boii pabouelt mporpaMmoit
B pamkax xaxnporo PT npumensiercs cinenyromniasi cCHCTeMa OLIEHUBAHHUSA:
® 32 KaXJl0€ MTPABUIIBHO BBIITOJHEHHOE 3a/laHKE BbICTaBIsIeTCsl 1 TECTOBBIN Oa;
® 32 HENMPaBWJIBHO BBIMOJIHEHHOE HJIM HEBBIMOJIHEHHOE 3a/1aHue BbIcTaBiseTcs () 6ayios;
e JUIA 3aJlaHUi C BBIOOPOM HECKOJBKUX IPaBHIIBHBIX OTBETOB, 3aJlaHM Ha COOTBETCTBHUE U
YCTaHOBJIEHUE MOCIIEA0BATENBHOCTH MPEYCMOTPEHO YaCTUYHOE OLICHUBAHUE.
MaxkcuManbHBIA CYMMAapHBII TeCTOBBIN 0arut 3a kaxaoe PT BHOCHTCS B peHTHHT-TIIaH TUCIUTUIMHEI,
KOTOpBIH coctaBisieT 15 OammoB. B cemectpe 3a nBa PT mo mucrunmune «®dusukay, TpOBOIUMBIX B
pamkax HKT, MakcumanbHO BO3MOXKHBIN cyMMapHbIi Oast — 30 6anos.
Cnemudukamuss W CTPYKTypa, a TakKe JIEMOHCTPAIMOHHBIA BapuaHT Tecta JOBOJIUTCA
IIpenojaBaTe/IIMU IO CBEJIEHUS CTYJEHTOB HE MEHee, 4eM 3a | Mecsdll 0 Hayala TECTUPOBAHUS.
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JleMOHCTpallMOHHAsI BEPCHsI TECTa pacioyiaraeTcst Ha caidre http://exam.tpu.ru B pazaene «MeponpusiTHs»
Y MOKET OBITh BBIITOJIHEHA KaX/IBIM CTYJICHTOM HEOTPaHUYCHHOE KOJIIMYECTBO Pa3.

PT mpoBoauTcst B KOMIbIOTEpHOH hopme B ON-line pexrme Bo BpeMsi KOHPEPEHII-HECTH B CEPEIUHE
Y KOHIIE TEKYIIET0 CEMECTpPa COTrJIACHO PAaCIHCaHUIO.

[IpomomkutenbHOCTh TecTUpoBaHUs — 90 MuHYT Oe3 mepepriBa. OTCUET BPEMEHHM HAYMHACTCS C
MOMEHTa BXOJa cTyneHTa B TecT. MHCTpyKTax, MpPEIIIECTBYIONIUN TECTUPOBAHUIO, HE BXOJIUT B
yka3zaHHoe BpeMsi. CTYZACHT MOXET 3aKOHYUTh BBIIOJHEHUE TecTa 10 UCTeYCHHs OTBEIEHHOTO BPEMCHH.

OTBETBI TECTHPYEMBIX MPOBEPSIOTCS ABTOMATUYECKH TI0 ITAIOHAM, XPAHSIUMCS B HH)OPMAIMOHHO-
MPOrpaMMHOM KoMmIuiekce «O1eHKa pe3yIbTaToOB U KOMIIETEHIUI»

JIJist i1l ¢ OrpaHWYSHHBIMU BO3MOXHOCTSIMHU 370POBbSI U MHBAIUIOB MPETYCMOTPEHO TPOBEACHHE
TECTHPOBAHUS B aJallTUPOBAHHON (popMe (C ydeToM MX 0COOBIX MOTPEOHOCTEH, IPU HEOOXOJUMOCTH B
0s1aHOYHOU (PopMe), IPOTOIKUTETHPHOCTh TECTUPOBAHUS COCTABHUT 135 MUHYT.

lna cmyoenmos, ne npowedwux PT 6 nepuod npogedenus mecmupoaHus npedyCMOmpenda
B03MOJCHOCIb MEeCMUPOBAHUs 8 Pe3ePEHbIll OeHb, KOMOPbIU HA3HAYAemcs cpa3y nocie KOHghepeHy-
Heoeu.

IIpu pesynomame pybedxcrnoco mecmuposanus 6 6anl08 u meHee, 00YYaUUMCI NPeOOCMABIAENCs 6
nepuoo mexyuel nPOMeN’CYMouHOU ammecmayuu 603MoAcHocmy noemopro npoumu HKT 6 pezepanbiil
OeHb, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Pesynbratel PT 06s13aTenbHO 00CYKIAIOTCS HAa KOHCYNBTAIIUU C MPENO/IaBATENEM.

Pedepar

Tewmbl pedepaToB BHICTaBICHBI B IMYHOM KaOuHeTe cTyaeHTa. CTyJIeHT BRIOUpaeT 3apaHee TeMy U3
CIMCKA U JienaeT pedepaT B COOTBETCTBUU C TPEOOBaHUAMU U MPEJICTABIISAET €r0 Ha IPOBEPKY
npernoaBaTento. Pedepar nomkeH compepikaTh: TUTYIBHBIN JIMCT, COEpKaHNUE paOdOTHI, AKTYaJIbHOCTH,
TEKCT JIOKJIaJia, BEIBOBI M CIIMCOK UCIIOIBb3yeMoi tuTeparypsl. [lpenogaBarens nposepser pedepar u
OLIEHUBAET €TO0.

Kputepuu onieHuBaHus:

3 bauta - paboTa BBITIOJTHEHA OTIIMYHO, TIOJTHOCTHIO PACKPBITa TeMa pedepara.

2—2,5 6aya - paboTa BBIIIOJIHEHA XOPOIIIO, TOJHOCTHIO pacKphITa TeMa pedepara, ecTb HEI0UEThl B
o(OpMIICHUH.

1-1,5 Ganna - paboTa BHIIOJHEHA YAOBIETBOPUTENBHO, TEMA pedepara pacKpbITa HE MOJIHOCTHIO,
€CTh HEeJIOUEThl B 0(DOPMIICHHH.

IIpe3enTanus

CTyneHTsI PEACTABISIOT CBOM MPE3EHTAINH 110 TeMaM pedepaToB Ha KoHpepeHI-Heaene. [Jokman ¢
MPE3CHTAIMEH TOJDKEH JUTUThCS He O6omee 7-10 munyT. [Ipe3eHTanus 10mKHA COAePKATh CIEAYIONIYIO
nH(OpMaIIHIO: Ha3BaHHE OKIala, GaMIIINK JOKIAAUYUKOB, aKTyallbHOCTb, MILTIOCTPAINH (BH]IE0),



http://exam.tpu.ru/

OueHo4YHBIEC MepONIPUATHS

Hpouenypa MPOBCACHUA OLCHOYHOI'0O MEPONIPUATHUA U H606XOL[I/IMLIe METOAUICCKHUE YKA3aHUSA

OCHOBHBIE CBEJICHHUS, TPAQUKH, BEIBOJIBI M CITUCOK JIMUTEPaTyphl. [locie gokIana cTyaeHTh 33/1a10T
BOIIPOCHI 110 TEME J0KJIaa, 00CYKAAI0T MPEUIOKCHHYIO TEMY U OLICHUBAIOT BBICTYIUICHHE.

Kputepuu orieHnBaHus:

3 Gayuta - paboTa BBIIOIHEHA OTIMYHO, MIOJTHOCTBIO PACKPBITA TEMA JIOKJIAJIa, XOPOIIO OPUEHTHPYETCS B
MPEJCTaBICHHOM MaTepualie IIPU OTBETaX Ha BOIPOCHI.

2—2,506amma - paboTa BBIMOJIHEHA XOPOIIIO, MOJIHOCTHIO PACKPBITA TEMA JIOKJIA/Ia, €CTh HEJOUYETHI B
o(opMIICHUHN WITH TIITIOXO OPUCHTUPYETCS B TIPEACTABICHHOM MaTepHralie IIPU OTBETaX Ha BOTPOCHI.
1-15 Oamna - paboTa BBIIOJHEHA YJOBICTBOPUTEILHO, TEMa PACKPHITA HE TOJHOCTHIO, €CTh
He/I04eThl B 0(OPMIICHUH, II0OXO OPUEHTUPYETCS B TIPEACTABIICHHOM MaTepHalie IPU OTBETaX Ha
BOTIPOCHI.

HuddepennrpoBaHHbIii 3a4eT

JuddepeHurpoBaHHbIi 3a4€T OCYLIECTBISAETCS B COOTBETCTBUU ¢ [TookeHneM o mpoBeieHuu
TEKYIIEro KOHTPOJIs U poMexxkyTouHoi arrectauuu TIIY. Utoroseiii 6amn onpenensercs
CYMMHPOBaHHMEM OaJJIOB 3a BCE OLIEHOYHbIE MEPOIIPUATHUS TEKYILETO CEMECTPA.




