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1. Poab gucnunmiaunsl «PU3UKA 3» B popMupoBaHuM KOMIIETEHINH BHINYCKHUKA:

I/IH)II/IKaTOPLI JOCTHIKCHUSA

CocraBasmoime pe3yJbTaTOB 0CBOCHUA

DJIEMEHT Kox 5 ( i)
- KOMIICTCHIUU CCKPHUIITOPbI KOMIIETCHIIMU
o0pa3oBaTe/ibHOI KOMIIeTEeH I AECKP p I
Ceme HanmenoBanue
MnmporpaMmmbIl Un
( cTp I KOMIIETEHIUH Kon HaumeHoBaHue
HCIUIIIMHA
AUCI ) HHANKAT HHAUKATOPA Konx HanMeHoBaHHe
npaxraxa, THA) opa JOCTHIKEHUS
Brazneer onmbIToM IpUMEHEHUs! 3aKOHOB
TECTBEHHBIX HAYK M MaTeMaTHYECKHX
VK(V)-1.1B1 €CTECTBE ayK i MaTeMaTHiec
METOJIOB M MOZIENICH JUIsl PelIeH s 3a/1a4
A TEOPETHYECKOr0 U NMPUKJIAJHOIO XapaKTepa
HAIM3UPYET 3a/]1a4y, BBIJIEISAS €€
N.YK(Y)-1.1 PYCT 3anady, Boil VK(V)-1.1V1 VMeer pelaTh 3a1a4u TEOPETHIECKOTO 1
0a30BbIE COCTABJISIOIINE
MIPUKIIAJHOTO XapaKTepa
VK(Y)-1.131 3HaeT 3aKOHbI €CTECTBEHHBIX HayK U
MaTeMaTHYECKUE METOJIbI TEOPETUUECKOTO
XapakTepa
Cr10COBeH OCYIMECTRIATE TIOHCK, Bnaneer penpo;i[yKTMBHLIMH MeTolaMu
KPUTHHUECKHit aHAH3 H CHHTE3 VK(Y)-1.2B1 [103HABaTEeIbHOHN AESTEeNbHOCTH U
VK(V)-1 HH(OPMALUH, TIPHMEHSATH MBICTUTENBHBIMH OIEPAlUsIMH IS PEIICHUS
CHCTEMHBIH IOIX0A IS 3a1a4 €CTeCTBEHHOHAYYHBIX JUCIUILINH
PeIlIeHns TOCTABICHHEIX 3a1at OcyIecTBIIsIeT OKCK, BBIICISET 1
PamXHPYeT HHpOPMALIIIO Ha OCHOBE YMmeer 00001aTh YCBOCHHbIE 3HAHUS
WYK(Y)-1.2 | cHCTEMHOTro OAXONa H METOLOB YK(Y)-1.2Y1 €CTECTBEHHBIX HayK KaTErOPUAMU CUCTEMHOIO
duszuxa 3 4 MO3HAHHA JUIS PEleHHs 3afad 10 ' aHaIu3a ¥ MOJX0Aa U MBICTUTEIbHBIMU
Pa3IuYHBIM THIIAM 3aIIPOCOB onepanusMu aHajn3a, CHHTE3a, CpPaBHEHUS U
OIIEHKH
3HaeT pPenpoayKTHBHBIE METOJIBI
VK(V)-1.231 M03HABATENILHOI AEATENBHOCTH, TPU3HAKK
CHCTEMHOTO TTO/IX0/1a ¥ CHCTEMHOTO aHaJN3a
CriocoeH mpHMeRsTS BrazeeT onbITOM INIAHUPOBAHMS U MIPOBEICHUS
. (pM3MIECKUX MCCIIEIOBAHUI B 00JIACTH ONTHKH,
COOTBETCTB uit pu3uKo-
yiouu ¢ OIIK(Y)-3.3B3 KBaHTOBOI MEXaHUKH M aTOMHOH (DH3UKH,
MaTeMaTHYeCKHUH ammapar, JleMOHCTpupyeT OHUMaHHe .
. OLICHKH TOYHOCTH H IIOTPEIIHOCTH H3MEPEeHUid,
METO/IbI aHaJIN3a 1 (M3NYeCKUX SBICHUH W IPUMEHSIET AHANH3A TTONYICHHEIX DE3YIbTATOR
OITK(Y)-3 MOJCITUPOBAHUS, WLOTIK(Y)- 3aKOHBI MEXaHHUKH, TEPMOJIMHAMHUKH, % 5 Y4 pesy.
TEOPETHHECKOro 1 a3 SMEKTPHYECTBA M MATHETH3MA, OCHOB MEET BLIOMPATE 3AKOHOMEPHOCTS UL
9KCICPUMCHTATLHOTO ' ONTHUKH, KBAHTOBOH MEXaHUKH U pemieHus 3a1a4 ONTUKH, KBAHTOBOW MEXaHUKH

HCCIICJOBAHIIS IIPH PEIICHUH
npodecCHOHANBHBIX 3a1a4

aTOMHO# (pU3NKH B MHKEHEPHOI
JeSATENBHOCTH

OITK(Y)-3.3V3

1 aTOMHO#H (pU3MKH, HCXO/S M3 aHAIIM3a
YCIIOBHS, OOBSICHATE Ha YPOBHE THIIOTE3
OTKJIOHEHHMS ITOTy4EHHBIX SKCIIEPHMEHTAIBHBIX
JIAHHBIX OT U3BECTHBIX TEOPETUYECKUX U




JIeMenT Kon NuaukaTopsl uocnixce}mﬁ Cocrasasiomue pe3yibTaTOB oc%oennﬂ
06pazoBaTeabHOi cOMITETeR KOMIIeTeH I (1ecKpunTOPHI KOMIETEHLMIH)
Ceme HaumenoBanue
pOrpaMMeI cTp MH KOMIIeTEeHLUH Kon HaumeHoBaHue
(pucupn MR, HHIUKAT HHIUKATOPA Kon HaumeHnoBanme
TSI LY opa JOCTHIKEHUS
OKCHEPUMEHTAJIBHBIX 3aBHCUMOCTEH
O | e e
2. Tloka3aTeju U MeTOAbI OLIeHUBAHUS
IInanupyemMble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE Kon unnnkaropa | HaumeHnoBanue pasjiena MeTtoabl OLleHUBAHUSA
AOCTHKECHUS AMCUMILINHBI
Kon HaunmeHoBanue KOHTPOJIHPYeMOii (oeHOYHbIE MEePONIPUATHA)
KOMIIeTCHIIUHT
(nsm ee 4acTm)

P 1 | [IpumeHATH 3HAHUS OOIIMX 3aKOHOB, TEOPHIA, JJIeKTPOMArHUTHBIE 3amurta /13, koHTpobpHas
ypaBHEHUM, METOZIOB (PU3UKHU MIPU PEIICHUH 3a7a4 B BOJIHbI. BostHOBast pabora, TecTHpOBaHHE
npodeCCHOHATLHOI JeATeNbHOCTH ontuka KBantopas Tectuposanue — He3aBUCHMBIH

N.YK(Y)-1.1, koHTpoisib [JOKO
YK(Y)-1.2, ¢pusuka. Puszuka
H.OTIK(Y)-3.3 aTOMOB, MOJIEKYJI,
aTOMHOIO SIApa U
3JIeMEHTAPHBIX YaCTHI]

P/ 2 | BeinoaHATh PU3NYECKUIT SKCTIEPUMEHT C JIeKTPOMATrHUTHbBIE 3aiuTa oT4eTa, KOHTPOJIbHAS
MIPUBJICYEHUEM METOJI0B MATEMATUUECKOU CTATUCTUKHI YK(Y)-1.2, BOJIHBI. BostHOBas1 pabota
u UT HN.OIIK(Y)-3.3 ontuka KBanroBas

¢puszuka. Pusuka




aTOMOB, MOJICKY.I,
aTOMHOIO SiApa u
3JIeMEHTAPHBIX YaCTHI]
P 3 | Bragets MeTOIaMH TEOPETUUECKOTO U JIeKTPOMATrHUTHBIE 3amura otyera, 3amura /13,
3KCIEPUMEHTAIIBHOTO UCCIIEIOBAHUS, METOJAMU BOJIHbI. BostHOBast KOHTpOJIbHAsI paboTa,
HOMCKA M 06paboTKU MH(POPMALIUH, METOIAMHK ontuka KantoBas TECTHPOBAHNC 5
penieHus 3aga4 ¢ IPUBJICUEHUEM ITOJTYYEHHBIX N.YK(Y)-1.2, ¢puszuka. ®usuka TeCTHpOBaHI/IeI:(_ HEABHCHMDIH
3HaHUUI H.OTIK(Y)-3.3 aTOMOB, MOJIEKY.I, romrpors LOKO
aTOMHOIO SIApa U
3JIeMEHTAPHBIX YaCTHI]
P14 | Bnagers OCHOBHBIMH IpUeMaMu 00pabOTKU U DJIeKTPOMArHUTHBIE 3amura oT4eTa: aHalnu3
aHaJIM3a SKCIEPUMEHTANIbHBIX JAHHBIX, TOJIYYEHHBIX BOJIHBI. BostHOBasn AKCIIEPUMEHTAIIbHBIX
MIPU TEOPETUUYECKUX U IKCIIEPUMEHTATBHBIX ontuka KBanroBas pe3yJIbTaTOB, IPOBEPKA
UCCIEN0BaHMAX ¢ ucnoab3zoBanuem [1K u MLYK(Y)-LL, ¢pusuka. Pusuka HaBBIKOB Pa0OTHI C
MPUKJIATHBIX TTPOTPAMMHBIX CPEICTB KOMIBIOTEPHON MYK(Y)-1.2, aTOMOB, MOJIEKY.I, MPUKJIATHBIMH TIPOTPaMMaMH 1
rpaduku N.OIK(Y)-3.3 ATOMHOIO sIAPa U CpeJICTBAMH KOMITBIOTEPHOIM
3JIeMEHTAPHBIX YaCTHIl | FpaduKu

3. IlIxkajga oneHuBaHus
[Topsimox opraHu3any OLIEHUBAHUS PE3yJbTATOB OOYYEHHS] B YHUBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIIEHUBAHUS PEe3yJIbTAaTOB 00yueHHs B TOMCKOM MOIMTEXHUYeCKOM yHUBepcuteTe (CucTeMa OleHUBaHMsA)» (B JCHCTBYIOLICH peIaKIum).
Hcnonp3yercss OamibHO-pEUTUHIOBasi CHCTEMa OIICHUBAHHUS pPE3ylbTaToB 00ydeHus. MToroBas oneHka (TpagullMOHHAs M JIMTEpHas) MO BUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumind, YMWPC, HUPC, kypcoBoe NpOEKTHpOBAaHUE, MPAKTHKH) OMNpenenseTcs CyMMOHW OajuloB 1o
pe3ylibTaTaM TEeKYILIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTecTanuu (MTOroBast peTHHroBasi oleHka - MakcumyMm 100 GaioB).

PacnpeneneHne OCHOBHBIX H AOOIOJHHUTCIBHBIX 0aIoB 3a OLNCHOYHBIC MCEPONMPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOfI aTTeCTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.



PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

%o BLINIOJTHEHUS

CooTBeTCTBHE

OmnpenesieHne OeHKU

3a1aHus TPATUIIMOHHON OLIEHKe

90%+100% «OTINYHO» OTiAM4HOE MOHUMAaHUE MIPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHHUS U BJIAJICHUE ONIBITOM
MPAKTUIECKON JACSITEILHOCTH, HEOOXOAMMBIE PE3YJIbTaThl 00y4YeHUS CPOPMHUPOBAHBI, UX KAYECTBO OI[EHEHO
KOJMYECTBOM 0aJIoB, OJM3KUM K MAaKCUMAJIbHOMY

70% - 89% «Xoporo» JlocTaTo4YHO MOJTHOE IOHMMAHKE MPEIMETA, XOPOILITUE 3HAHMS, YMEHHUS U OIBIT MPAKTHIECKOM
JeSATEILHOCTH, HEOOXOIUMBIC pe3yIbTaThl 00ydeHUsI CHOPMHUPOBAHBI, KAUECTBO HH OJTHOTO M3 HUX HE
OLICHEHO MHHHMMAJIbHBIM KOJIHYECTBOM OaJlsIoB

55% - 69% «Y 1OBIL» [Tpuemiiemoe MOHUMaHKE TPEMETA, YAOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS U OTBIT MPAKTHYECKON

ACATCIIBHOCTH, H606XOI[I/IMBIG PE3YyIbTAaThl O6y‘leHI/I${ C(l)OpMI/IpOBaHBI, Ka4C€CTBO HCKOTOPLIX U3 HUX OLICHCHO
MHUHHMAJIBHBIM KOJIMYECTBOM 0ajIjIoB

0% - 54% «HeynoBin.» Pe3ynbrarel 00yueHHs: He COOTBETCTBYIOT MHHHMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM
[IIxana s OLICHOYHBIX MEPONPUATHI dK3aMEHA
%
CoorBercrBHE
BBINOJIHEHHSI [ JK3aMeH, .
. TPaANLMOHHOM OmnpeneneHue oleHKU
3a]aHui 0aJI
OLICHKe
IK3aMeHa
90%+100% | 18 =20 | «Otany"o» |OTIMYHOE NOHUMAHUE IPEAMETA, BCECTOPOHHUE 3HAHMSI, OTJINYHBIE YMEHUS U BIIAJIEHUE ONBITOM
MPAKTUYECKOH eATEILHOCTH, HEOOXOAUMBIE PE3YIIbTaThl 00ydeHHs C(HOPMHUPOBAHBI, UX KAYECTBO OI[CHEHO
KOJINYECTBOM 0aJlIOB, OJM3KUM K MAKCHUMAJIbHOMY
70%-89% | 14+ 17 «Xopomo» | JlocTaToyHO MOJHOE MOHMMAaHUE MpeIMeTa, XOPOoIle 3HaHNUS, YMEHHSI U OIbIT IPAKTUYECKOH e TeTbHOCTH,
HEOO0XOIMMBIE PE3YNIbTaThl 00Y4YEeHHUsT CPOPMHUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM KOJIMYECTBOM OasioB
55%-69% | 11 +13 «Ynosi.»  |[IpuemiemMoe moHMMaHuE MPEAMETA, yIOBIETBOPUTENbHbIE 3HAHNS, YMEHHUS U OTIBIT MPAKTUYECKON
NesTeTbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHUs! chOpMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO
MUHHMAaJIBHBIM KOJIMYECTBOM OajlioB
0% - 54% 0+10 «Heynosn.» |Pe3ynpTaThl 00yueHUs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNOBBIX 3aIaHUI




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

3amura 1abopaTopHoOi paboThI

Bompocstr:

1. Yem nyd €CTECTBEHHBINH OTJIMYACTCS OT MOJISIPU30BAHHOTO?

2. Kakue BerecTBa Ha3bIBAIOTCA ONTHYECKH aKTUBHBIMU?

3. Kakue BUAbI ONTHYECKH aKTHBHBIX BellecTB Brl 3Haere?

4. B uém cocrout runoresa Papajes, OObSICHSIONIAS SBICHUE BPALICHUS MIOCKOCTH MOJIIPU3AIIUU B
OIITHYECKH aKTUBHBIX BeEllECTBaX?

5. OT 4yero 3aBUCHUT YTroJl BpalleHUs MJIOCKOCTH MOJISPU3ALMHI B ONITUYECKH aKTUBHBIX pacTBOpax
BelecTn?

6. [ToueMy B ombITax 1O BPAMICHUIO TUIOCKOCTH MOJIIPU3AINNN HEOOXOJMIMO UCTIOIB30BaTh
MOHOXPOMAaTHYECKUI CBET?

3ammra /13

Hudpaxmonnas pemerka, coneprxaimas 400 mTpuxoB Ha 1MM, OCBeNIaeTCss MOHOXPOMATHYECKHM
CBEeTOM ¢ AnuHoi BoaHbl 0,6MkM. Haiitu oG1ee uncio 1uppakiMOHHBIX MaKCUMYMOB, KOTOpPbIE JJaeT
pemeTka 1 yroi TupaKkiuy NOCIeTHEr0 MaKCUMyMa.
Bompockr:

1. Yro Ha3piBaeTcs MUPPAKIMOHHON PEIIETKOMI?

2. UYro HazbpIBaeTCs MOCTOSHHON AU(PPAKIMOHHOMN PEIIeTKN U KaK ONpPEeJeuTh €, eCly 3aJJaH0 UTo

Ha 1 MM mpuxoautcs 400 mTpuxos?
3. Kak onpenenuts ynciao AuGpakIMOHHBIX MAKCUMYMOB?

Komnoxksrnym

Bomnpocsr:
1. Tunoresa ne bpoina. DxcnepuMeHTaIbHBIE TOATBEPKACHUS CYIIECTBOBAHUS BOJIH Jie bpoiis.
2. BpemenHoe u crarmonapHoe ypaBHeHus lIpenunrepa.
3. Atom Bonoposa o bopy. Iloctynarel bopa.

KonTponbnas padora

Bomnpocsr:
1. Yacruua HaxoIUTCS B YETBEPTOM BO30YKIECHHOM COCTOSHUM B MOTEHIUATHHOM SIIUKE ITUPUHON
L. Omnpenenuth, B Kakux Toukax HHTepBaia (0<X<3L/4 BepoSATHOCTH HAXOXKIECHUS YACTHIIBI
MHUHHUMaJbHA.
2. B moTeHIMaIbHOM SIITUKE MTHPUHOM 10%cm CIIEKTp AJIEKTPOHA HOCHUT AUCKPETHBIA XapakTep. byaer
JI CHIEKTP Oi-4ACTHIIBI B 3TOM K€ SIIIIMKE HOCUTh TAKOM k€ Xapakrep?
3. OmnpenenuTs MOTEHIMATbHYIO, KHUHETUYECKYIO U TIONHYIO SHEPTUU DIJIEKTPOHA, HAXOMSIIErocs Ha
TepBOI OpOUTE B aTOME BOJIOPO/IA.
4. HaiiTu HauOONBIIYI0O ¥ HAaWMEHBIIYIO JUIMHBI BOJH B TEpBOW HMHQPAKPACHOW cepuM CHEKTpa
Bogopoja (cepuu [lamena).




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

TecTupoBaHUE — HE3ABUCUMBII
koHTpoJib [IOKO

Bompocstr:
1. B BakyyMme pacnpocTpaHsieTcsi BAOJIb OCH X IIOCKas 3JIEKTPOMAarHUTHas BOJIHA. AMIUIUTYAA
HaNPsHKEHHOCTHU 3JIEKTPUYECKOTO 1O BOJIHBI Ery paBHa 18,8 B/M. AMmuinTyaa HanpsmkEHHOCTH
MarHuTHOTO T0JIT BOJHBI Hy, paBHa (B CN)
£0=8,85-10 2 ®/M; po=4m-10 Tu/m

1) 0,05; 2)0,20; 3)0,10; 4)0,15.
2. Ecnu ontuyeckast pa3HOCTh X0/1a IBYX HHTEP(EPUPYIOIIUX BOJIH MOHOXPOMATHYECKOTO CBETA
paBHa 0,3\ TO pa3HOCTh (a3 ITUX BOJIH paBHA

1) 2,4n; 2)0,3w;  3)0,6m; 4)1,2x.
3. KBanThl cBeta ¢ sHeprueii 4,9 5B BbIpbIBatOT (hOTOIIEKTPOHBI M3 MeTaia ¢ paboToit Beixoaa 4,5 3B.
MakcumanbHbli UMITYJIbC, IIEPEIABAEMBIA IIOBEPXHOCTH METAJLIA IIPYU BBUIETE KAXKAOT'0 JJIEKTPOHA.,
pasen  CH.
(Macca snektpoHa Me=9,1%10 ! kr; 1sB=1,6-10""° JIx)

1) 3,41x10*° 2) 6,90%10 % 3) 10,35¥10%® 4) 13,80%10 *

Pedepar

Tematuka pedepatosn:
1. ATomHas SHEpreTuka — peakTopbl Ha OBICTPBIX HEUTPOHAX
2. IlepcriexkTuBa TEpMOSACPHON IHEPTETUKU
3. HUcropust kocmoHaBTiku B CCCP u PO
4. CoBpeMeHHbIe IPOoOIeMbI ACTPODUIUKU
5. VoHHbIe nqBUTaTEny A1 KOCMHUUYECKUX allapaToB
6. ®Pusnyeckue NPUHIMIIBI COBPEMEHHON ONTUYECKOHN CBSI3U

[Ipe3enTanms

TemaTuka npeseHTanui:
110 TeMaTuKe pedeparos

DK3aMeH

Bapuant 6niera
Yactb A (AaTh pa3BepHYTHIN 0TBET)
1. 3aryxaromme koyie0aHus B Kojie0aTeIbHOM KOHTYpe. JlekpeMmeHT 3aTyxanus. (4 6a/10B)
2. Yacruia B MOTEHIUAILHOM siMe. (4 6aJI10B)
Yacts B
IIo wactu B oTBeT 000CHOBATH
(mo 0,4 6ana)

1. UYro Takoe untepdepenius cera? [Ipu Kkakux yciaoBHUsX oHa HaOM01aeTCs?
2. UYewm romorpadus oraudaercs ot potorpadun?
3. UYto Takoe momsipuzanus?




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

4. Yro Takoe cepoe Teno? AOCOIIOTHO YEPHOE TEI0?
5. BriBectu popmyny panuyca bopoBckoit OpOUTHI.

Yacts C
1. Onpenenuth pacCTOSTHUE MEXKY LEHTPAIBHOU U MATON CBETJIBIMU OJIOCAMU, €CITU YTOJ MEXKIY
3epkasiamu @penens 2007, [lnuna Bonasl 600M. McTounnk HaxoauTcs: Ha pacctossHuU 20cM OT
JVHUM TI€pECEUEHUs 3%31(&1 U Ha pacCTOSIHUU 2M OT 3KpaHa. (4 0asJa)
2. Yacruma macco 10™"Kr B moTeHIHMaNbHOM smuke mupuHOW 0,3HM. BBIUHCIHTE pa3HOCTH
SHEPTUM YEeTBEPTOTO U MATOr0 SHEPTETUUECKUX YPOBHEH yacTuilbl. OTBET BBIPA3HUTH B AJIEKTPOH-
BoubTax. (4 0asiia)

5. MeToauuecKkue YKa3aHu4 110 nmpoueaype ouCcHuBaHuA

OueHoYHBIE MEePONIPUATHS

Hpoue)lypa NMPOBCACHUA OLICHOYHOI'0O MEPONIPUATHUA U H606XO)]I/IMLIe METOAUYECCKHE YKAZAHUA

1. 3amura 1a60paTopHOi paboThI

[Tocne BeIMoHEHNS Ta00PATOPHOI PabOTHI CTYIEHTOM MPEACTABISAETCS OTYET, B KOTOPOM COACPHKUTCS:
Ha3BaHUe JabopaTOpHOI pabOTHI; 11eTb PabOThI; MPUOOPHI U MAaTEPHAIIBI; CXEMa IKCIIEPUMEHTATBLHOMN
YCTaHOBKH; OCHOBHBIE YPaBHEHUS ¥ (JOPMYJIbL; TAOIHUIIBI C pe3yabTaTaMH SKCIIEPUMEHTA; OMPEICTICHbI
VCKOMBIC BEJTMYHHEI C TOJAPOOHBIME BBIYHCICHUSMU; TIOCTPOCHBI IPapUKH; BBIBEICHBI (POPMYJIBI IS
pacuera MorpeurHocTel; pacCYUTaHbI MOTPEITHOCTH; 3aliCaH OKOHYATEeNbHBIN PE3ylbTaT C Y4eTOM
MIPABWJI OKPYTJICHUS; CIJIaH BBIBOJI, IaHBI OTBETHI HA BOIIPOCHI.

3amuTa OCyIIeCTBISIETCS MMyTeM coOeceJOBaHus C Mperno/iaBaTesieM Mo TeMe paboThl M 00paboTKe
M3MEpeHuil o BompocaMm JUIsl 3allUThI JabopaTopHoil paboThl. Bompock! BhICTaBIEHBI B CBOOOIHOM
JOCTYTIE JUTSl CTY/ICHTOB.

CymMmapHbIil peHTHHT 32 1a0opaTopHyto paboTy cocTanisier 2 Oaia, u3 HUX 1 0asi 3a 3amuTy.
Kputepuu onieHKH 3auThl 1Ta00paTOpPHOI pabOTHI:

0,9- 1 6am1 - oTIMYHOE TOHMMAHHUE TEMBI, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIC YMCHUS W BIIQJICHHC
OTIBITOM MPAKTHYECKON AEITeTbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00yUeHHS CPOPMHUPOBAHBI, UX
Ka4eCTBO OICHEHO KOJIMYECTBOM OAJIJIOB, OJIM3KUM K MaKCHMAJILHOMY.

0,70 — 0,8 6asima - MOCTAaTOYHO MOJTHOE MOHMUMAHUE TEMBI, XOPOIIIHE 3HAHUS, YMEHHUS U OTIBIT
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MPaKTUYECKOM JICSITEeIBHOCTH, HEOOXOAUMBIE Pe3yJIbTaThl 00y4YeHUs: ChOPMUPOBAHBI, KAYECTBO HU
OJIHOTO M3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJINYECTBOM OaJlIOB.

0,5-0,6 Gamnma - mpuemiieMoe MOHUMAaHHUE TEMbI, YOBICTBOPUTEIILHBIC 3HAHUS, YMEHUS U OTIBIT
HPaKTUYECKOH NeSTeIbHOCTH, HEOOXOAUMBIC Pe3yIIbTaThl 00yueHUs C(HOPMUPOBAHBI, KAUECTBO
HEKOTOPBIX M3 HUX OLIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM OaJIIOB.

He 3auTeHo - pe3ysbTaThl 00yUeHHUS HE COOTBETCTBYIOT MHHUMAJIBHO TOCTaTOYHBIM TPEOOBAHUSM, WITH
paboTa BBIOIHEHA OJTHOCTHIO HEPABHIIBHO, THOO cIHcaHa. B aToM ciydae CTyieHT 10IKeH
nepejiesnarh padoTy U MPEACTABUTHh HOBBIN OTYET elIé pa3 Ha 3alluTy.

3amura /13

W13 cryneHTa COCTOMUT U3 ABYX YaCTEH, Kax/1asi U3 KOTOPBIX COJACPKHUT He MeHee 24 3a1a4, epeyeHb
KOTOPBIX HaXOAUTCA B TMYHOM BapuaHTe /I3 kax10ro cTyAeHTa, 1 UX TEMbI OXBaThIBAIOT BCE Pa3eIIbl
IIPOrpPaMMbl TUCIUIUINHBI.
IIpenonaBaTens obecreunBaeT CBOEBPEMEHHOE MOTy4YeHUE cTyIeHTaMu BapuaHToB M/13, a Takxke
IIPEAOCTABIIACT AJIEKTPOHHYIO CCBIIKY Ha 3a/1a4u.
Crynent npencrasiser M3 B nMCbMEHHOM WM B IIEYaTHOM BUJE HA IIPOBEPKY MPENOJABATENIO, B
COOTBETCTBHUH C TPEOOBAHUAMHU IO OPOPMIICHHIO. Y KaXKIOTO 3aJaHus 0053aTeIbHO YKa3bIBAETCS €ro
HOMEp, IPUBOAUTCS MTOJIHOCTBIO TEKCT YCJIOBUS 3a/a4, JAEJIaeTCs KpaTKas 3alluCh YCIOBHUS 3a/1a4H,
nepeBo]] BHECUCTEMHBIX BennunH B CU. Pemenune kaxxoro 3a1anus JOMKHO OBITh MOJPOOHBIM, C
BKJIFOUEHUEM IIPOMEKYTOUHBIX PACYETOB, PACCYKIEHUH, IOSICHEHUH, C yKa3aHUEM UCIIOIb30BaHHBIX
3aKOHOB, IIPAaBUJ U (POPMYIT; Y OJTYyYaEMBbIX B KaXJ0M JAEHCTBUU YMCIEHHBIX BEJIMYUH YKa3bIBaCTCS
eIMHUIIA U3MEPEHNUs (pa3MEpHOCTH); 3alUChIBAETCS OKOHUATeNbHbIN oTBeT. [IpumMep opopmieHus
IIPUBEJICH B JJIEKTPOHHOM KypcCe.
N3 nposepsieT npenogaBaTellb, BEAYIINI NPaKTUUECKUE 3aHATHUS.
3amura /13 npoBoauTcs B yemuoii uinu nucomenHot Gpopmax.

1. Tlpu ycmuoui popme 3aIIUTHI, CTYIEHTY 33al0TCsl BOIIPOCHI [0 MPUMEHEHHIO TeX MJIM UHBIX

3aKOHOB (DM3MKH, ONPECICHUAM, HCKOMBIX BEJIMYMH, IpapuuecKuM 3aBUCUMOCTSIM U JIp.

Kpurepun ouenku M/13:
3a MoJTHOCTHIO MTpaBUIILHO pemenHoe /I3 1 oTBeThI Ha BCe BOMPOCHI CTABUTCS MAKCHMAJTBHBINA OaJl.
Ecnu 3a1aun pelieHs! He HOJTHOCTBIO MJIM CTYACHT HE OTBETHJI Ha BOIIPOCHI — OBl BHICTABIISIOTCS
MIPONOPLIHOHAIBHO KOJMYECTBY BEPHO PEIICHHBIX U 3aIIUIIEHHBIX 3a/1a4.

2. Tlpu nucvmennoui popme 3aUTHI, CTYIEHTY MpeAsiaraeTcs peiuTh P 3aJad Ha ITY TEMY.
Kpurepnn onenkn M/13:
3a MOJTHOCTHIO MPaBUIIBHO PELICHHbIE 33]Jaul CTABUTCS MaKCUMAaNbHbIN Oayul. Eciau 3a1aun perieHsl He
MOJIHOCTHhIO — OAJUIBI BBICTABJISIOTCS IPONOPIUOHAIBLHO KOJMYECTBY BEPHO PEHICHHBIX 3a/1a4.
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B TeueHue Henenu CTYJEHT TOJKEH pEelIUTh He MeHee 3-X 3a1a4d. /I3 cooTBETCTBYET TeMaTHKe
ayJUTOPHBIX 3aHATUH, YTO IOMOXKET CTYIEHTY OCO3HAaTh 3HAYUMOCTb 3a/laHUH, IPEAJIaracéMbIX JUIs
CaMOCTOSITEJILHOTO BBIITOJIHEHUS.

Han HepemieHHpIMU 331a4aMy HEOOXOAMMO ITPOBECTH PabOTy HaJl OLIMOKAMHU U CATh [IPENO1aBaTelo
(ecnu 3a1auu nepepelIeHbl TPaBUIbHO, 38 HUX BbIcTaBisieTcs 20% 0T MaKCUMaIbHO BO3MOMKHBIX
OaJITIOB)

Komnoksuym

KommokBuym mpoBOIUTCS 1J1sl IPOBEPKHU Ka4ecTBa YCBOCHHUS MTPOUICHHOTO MaTeprasa B TUChbMEHHOM
BU/JIE WJIK YCTHOU popMe BO BpeMsl ayAUTOPHBIX 3aHATHI. BOIPOCH K KOJIJIOKBUYMY BBICTABJICHBI Y
CTYJCHTOB B JIMYHOM KabuHeTe. CTyIEeHT OTBEYACT Ha PsII MIPEIJIOKEHHBIX BOIIPOCOB, a TIOTOM OeceIyeT
c npenonasarenem. [1o pesynbraram cobeceoBaHus BHICTABIISETCS OLICHKA.

Kpurepun onenuBanus:

9-10 6amnoB - OTIIMYHOE TOHMMAHHUE MPEIMETa, BCECTOPOHHHUE 3HAHUS,

7-8 6aIoB - JOCTATOYHO IMOTHOE TIOHUMAaHUE TIPEAMETa, XOPOIITUe 3HAHWS,;

5-6 OanoB - mpuemiieMoe MOHUMaHHe NMPEAMETa, YIOBIECTBOPUTEIbHBIC 3HAHUS.

KosutokBruym npuHUMAIOT IPETIOAABATEIN, BEAYIIHE MPAKTUICCKUE U JTa00paTOPHBIC 3aHSITHSI.

KonTponbnas pabota

KonrtposnbHas paboTa npoBOAUTCS B MMCbMEHHON (JOpME BO BpeMsl ayAUTOPHBIX 3aHATHH. CTyaeHTy
BBIJIACTCS WHAWBHYAIBHBIA BApHAHT C 33Jja4aMH, 10 MpoiieHHoN Teme. CTYACHT JO0JDKEH MPEICTaBUTh
B MICbMEHHOM BUJIE PELICHHUE NPEASIOKEHHBIX 3a/1a4, 0(OPMIIEHHBIX COOTBETCTBYIOIIUM 00pa3oM.
ITpu odopmienny 3agau 00s3aTEIBHO JIENIAETCS KpaTKast 3aMUCh YCIOBHS 33aa4H, TIEPEBOJ
BHECHCTEMHBIX BeJMUuH B CU, NOACHSIONIMNA PUCYHOK, 3aMChIBAIOTCS (PU3NYECKHUE 3aKOHBI U
(bopMyITBI, ENAI0TCS MPOMEKYTOUYHBIE BHIKIAIKA U PACUEThl, YKa3bIBAIOTCS €MHHIIBI H3MEPECHUS
(pa3MepHOCTh) 3aMKMChIBAETCS OKOHYATENIbHBIM OTBET.

[IpenogaBaTens mpoBepsieT paboOTy U BBICTABIISET OLICHKY.

Kputepuu onieHuBaHus:

5 6aiioB - paboTa BBINOJIHEHA OTJIMYHO, PELIEHBI BCE 3aauu.

4 Gamna - paboTa BBIIIOJIHEHA XOPOILIO, €CTh HETOYHOCTHU B padoTe.

3 6amma - paboTa BBHIMOJIHEHA YIOBIETBOPHUTEIBHO, €CTh OMIMOKN MM HEOYETH B 0(OPMIICHIH,
peleHbl He BCe 3a/1a4H.

TecTupoBaHue — HE3aBUCUMBII

koHTpoias [TOKO

Tect opreHTHPOBaH Ha MPOBEPKY KIFOYEBBIX MPEIMETHBIX PE3yJIbTaTOB 00y4YeHUs (KOHTPOIUpPyEMbIe
MHIUKATOPBI CHOPMHUPOBAHHOCTH KOMIIETEHIIMIA) 10 OCHOBHBIM Pa3/ieiaM U TeMaM JUCIHITIIHHbI

B cemectpe mpoBoautcs n8a pyoexxubix TectupoBanus (PT). [Jns xaxnoro PT Ha ocHoBanuu rpadukoB
MIPOXOXKJICHUS Pa3/ieoB AUCIUILTUHBI «PH3uKa» pa3paboTaH OaHK 3a/1aHU B TECTOBOU opme U
€XKeroJIH0 GOPMUPYIOTCS OLIEHOYHbIE CPEeACTBA (MHAMBUAYAJIbHBIN OWJIET) A NPOBEICHUS
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He3aBHCUMOTro KomnbrotepHoro tectupoanus (HKT).
CTpyKTypa U cojiepKaHue TECTa ONMpeesItoTCs 0a30Boi pabouelt mporpaMmoi
B pamkax kaxnoro PT npumensercs cieayromas CUCTEMa OLICHUBAHHUS:
® 32 KaXJl0€ NMPaBUJIbHO BHIMOJIHEHHOE 33J]aHHE BBICTaBIIAETCS | TeCTOBBIN Oa;
® 33 HEMPaBWJIbHO BBIMOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/1aHue BeicTaBisieTcs 0 6aios;
e JUIsl 3aJaHUIl C BHIOOPOM HECKOJBKHUX IMPAaBHJIBHBIX OTBETOB, 3aJaHHil Ha COOTBETCTBUE U
YCTaHOBJIEHHE MOCIIEA0BATEIBHOCTH IPEAYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MakcumanbHBIM CyMMapHBIA TECTOBBIN Oaiut 3a kKaxkaoe PT BHOCUTCS B peUTHHT-TIJIaH JUCIUTIINHBL,
KOTOpBIK coctaBisieT 15 GamioB. B cemectpe 3a aBa PT mo mucnumniaune «®dusuka, TpOBOIUMBIX B
pamkax HKT, MakcuManbsHO BO3MOXHBIA CyMMapHbIid 6ayit — 30 OayiioB.

Crneundukanuss M CTPYKTypa, a TakkKe JIEMOHCTpPAIlMOHHBIM BapuanT Tecrta OBOIUTCS
MPENOJaBaTENsIMA 10 CBEJCHUS CTYACHTOB HE MEHee, 4yeM 3a | Mecsl A0 Hayajla TECTUPOBAHMSL.
JleMOHCTpallMOHHAsE BepCHs TecTa pacmojaractcs Ha caite  http://exam.tpu.ru B  pasgene
«MepomnpHusaTHSI» U MOXKET OBITh BBIITOJIHEHA KaX/IBIM CTYJICHTOM HEOTPaHUICHHOE KOJIMYECTBO Pas.

PT nmpoBoauTcst B KOMIbIOTEpHOH hopme B ON-line pexxrme BO BpeMsi KOH(PEPEHII-HEETH B CEPEIUHE
1 KOHIIE TEKYIIEro CEMECTpa COIVIACHO PACIUCAHUIO.

[IpopomxutensHoCcTh TecTupoBanus — 90 MuHYT Oe3 mepepbiBa. OTCUET BpEeMEHHM HAUMHAETCS C
MOMeHTa Bxoja cryaeHta B Tect. MHcTpykTax, NpeAIIeCTBYIONINI TECTUPOBAHWIO, HE BXOJUT B
ykazaHHoe BpeMsl. CTy/IeHT MOXKET 3aKOHUUTD BBIOJIHEHHE TecTa 10 UCTeUeHUs OTBEIEHHOTO BPEMEHU.

OTBETHI TECTUPYEMBIX MPOBEPSIOTCS aBTOMATHYECKHU T10 ATAJIOHAM, XPAHSIIIUMCS B HH(POPMAIMOHHO-
MpOorpaMMHOM KoMIuiekce «OneHKa pe3yabTaTOB U KOMITETEHIIUN»

st U1 ¢ OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI M1 MHBAIUJIOB MPEYCMOTPEHO MPOBEIACHUE
TECTUPOBAHUS B aJJaiTUPOBAHHON (hopMe (C yueTOM UX OCOOBIX MOTpeOHOCTEH, MPU HEOOXOAUMOCTH B
0J1aHOYHOM PopMe), TPOAOIIKUTEITHHOCTh TECTUPOBAHUS COCTABUT 135 MUHYT.

s cmyoenmos, ne npoweowux PT 6 nepuod npogedenuss mecmupoanusi npeodycmMompeHa
B03MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHblL 0eHb, KOMOPblU HA3HAYAemcs cpas3y nocie KoHgepeny-
Heoeu.

Ipu pezynomame pybesicnoco mecmuposanus 6 6a1n106 u menee, 00YUAOUUMCA NPEOOCMABIAEMCsL 8
nepuoo mexywiel npomMedHCymouyHol ammecmayuu 603MoxHcHocmy noemopHo npoumu HKT 6 pezepsnbiii
OeHb, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Pesynbratel PT 06s13aTennbHO 00CYKIAIOTCS HA KOHCYJBTAIIUU C MPENO/IaBaTENIeM.

Pedepar

Tewmb1 pedepaToB BHICTaBIEHBI B IMYHOM KaOuHeTe cTyieHTa. CTyIeHT BRIOMpaeT 3apaHee TeMy U3
CIHCKA U JieNaeT pedepar B COOTBETCTBUH C TPEOOBAaHUSMU U MPEACTABISET €T0 HAa IPOBEPKY
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npernoaBaTento. Pedepar nomkeH copepikaTh: TUTYIbHBIN JIUCT, COAEpKAHNE paOOTHI, AKTYaJIbHOCTH,
TEKCT JIOKJIaJia, BEIBOBI M CITUCOK UCIIOJIb3yeMoii tuTeparypsl. [IpenogaBarens nposepsiet pedepar u
OLIEHUBAET €TO0.

Kpurepun onieHnBaHus:

3 bauta - paboTa BBIIIOJIHEHA OTIMYHO, IIOJIHOCTHIO PACKPHITA TeMa pedepara.

2—-2,5 6amna - paboTa BBIIIOJHEHA XOPOIIO, TOJIHOCTHIO pacKphITa TeMa pedepara, ecTh HeJJ0UEThHI B
odopmIiIeHUN.

1-15 Gamna - pabGoTa BBINOJHEHA YIOBICTBOPUTEIBHO, TeMa pedepara pacKphiTa HE MOTHOCTHIO,
€CTh HEI0UETHl B 0D OPMIICHHUH.

IIpe3enTanus

CTyneHThl IPeJICTaBIAI0T CBOU MPE3eHTAllu 110 TeMaM pedepaToB Ha KoHpepeHL-Henene. Jloknaz ¢
Ipe3eHTalen 10/DKeH UInThes He 6osee 7-10 munyT. [Ipe3enTanus 1omKHA COAEPIKATh CIEAYIONIYIO
uH(OpMaIMIO: Ha3BaHUE JOKJIaAa, (aMUIIUMK JOKJIAIYMKOB, aKTyalbHOCTb, WITFOCTPALMU (BUAEO),
OCHOBHBIE CBEJICHUS, IpaMKu, BBIBOJbI U CIIMCOK JUTepaTypsl. [locne noknana cTy1eHThI 3a1a10T
BOIIPOCHI 10 TeME JJOKJIaAa, 00CYKIAIOT MPEATI0KEHHYIO TEMY U OLIEHUBAIOT BBICTYIIJICHHE.

Kpurepun onenuBanus:

3 G6ajuta - paboTa BBIIOJIHEHA OTIMYHO, MOJHOCTBIO PACKPBITA TEMA JIOKJIaJia, XOPOIIO OPUEHTHPYETCs B
IIPEACTABICHHOM MaTepuase IIpyu OTBETax Ha BOIPOCHI.

2 —2,50amma - paboTa BBIIOJIHEHA XOPOUIO, MTOJIHOCTHIO PACKPBITA TeMa JIOKJIaja, €CTh HEJ0UETHI B
0(OpPMIIEHNH WIIH IIJI0OXO OPUEHTUPYETCS B NIPEACTaBIEHHOM MaTepuase Mpu OTBETax Ha BOIPOCHL.
1-1,5 Ganna - paboTa BHIIOJIHEHA YAOBJIETBOPUTENHHO, TEMA PACKPHITA HE MOJIHOCTHIO, €CTh
HEeZ04YeThl B 0(pOPMIIEHUH, TJIOX0 OPUEHTUPYETCS B IPEJICTAaBICHHOM MaTepuae pu OTBETax Ha
BOIIPOCBL.

DK3aMeH

B cootBercTBuu ¢ pukazamu oT 25.07.2018 r. Ne58/on OO0 yTBep>KIeHUM U BBEJIEHUU B IEHCTBHE
«CHCcTeMbl OLIEHUBaHUS PE3yIbTAaTOB 00y4eHHsI B TOMCKOM MOJIUTEXHUYECKOM YHUBEPCUTETE) U
No59/01 O6 yTBep KIeHUHN U BBEICHUH B JIeiCTBHE HOBOU pefakiiuu «IlonoxeHnus o mpoBeneHun
TEKYIIIETO KOHTPOJS ¥ MPOMEKYTOUHOU aTTectanuu B TIIY» ax3aMeH no pusuke mpoBOAUTCS B YCTHOM
¢dopme. CTyteHTY BBIIaeTCS YK3aMEHAIIMOHHBIA OHMIIET, COACP AN TCOPETHUSCKHAE BOTIPOCHI,
KaueCTBEHHBIC ¥ KOJIMYECTBEHHBIE 3aaun. Kaxkplii Bompoc OumeTa oleHuBaThCs 06aioM (BCero mno
owmrery 20 6aoB).

DK3aMeH MPOXOAUT B YCTHOH opme.

CornacHo nIKajie oreHUBaHUS PE3yJIbTaTOB

18-20 GannoB (OTJIMYHO) - BCECTOPOHHUE 3HAHUS, OTIMYHBIC YMEHUS U BIa/ICHUE OMBITOM
MTPAKTUICCKON JCSITEIILHOCTH, HEOOXOAMMBIE Pe3yJIbTaThl 00ydeHUsT CHOPMUPOBAHEI;




OueHoYHBIE MEPONIPUATHS

IIponenypa npoBeaeHNsi OLIEHOYHOI0 MEPONPHUSITHSI U HE0OX0IMMbIe METOAUYECKIE YKA3aAHUS

14-17 6annoB (XOpOIIO) - TOCTATOYHO MOJHOE TOHUMAaHHE MTPEIMETa, XOPOIINE 3HAHUS, YMEHHUS U OIBIT
MPAaKTHYECKOH JIESTENBHOCTH, HEOOX0AUMBIE Pe3ysIbTaThl 00ydeHus: chOPMHUPOBAHBI;

11-13 6amnoB (yI1OBIETBOPUTEIHHO) - IPUEMIIEMOE TIOHUMAHKE TIPEAMETA, YIOBICTBOPUTEIbHBIE
3HAHMSA, YMEHUS U OIIBIT IPAKTUYECKON AEATEILHOCTH, HEOOXOJMMBIE PE3yIbTaThl 00YdIEHHS
c(OpMHPOBAHEI;

0-10 6ammoB (HEyAOBIECTBOPUTEIHHO) - PE3yJbTAaThl OOYUYCHHS HE COOTBETCTBYIOT MUHHUMAJIBHO
JOCTaTOYHBIM TPEOOBAHUSM.

Pe3ynpTaThl IPOMEKYTOYHOM aTTECTaUH OPOPMIIIOTCS BEOMOCTBIO M BHOCSTCS B 3a4ETHYIO KHIKKY
oOyuJaromerocs.




