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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)
9] KOMIIETCHIIMH CCKPUIITOPbI KOMIIETCHIIMHA
o0pa3oBaTe/ibHOI KOMIIeTEeH I AECKP p I
Ceme HanmenoBanue
nmporpaMmabl 1100 |
( cTp I KOMIIETEHIUH Kon HaumeHoBaHue
HCIUIIJINHA
AUCI ) HHANKAT HHAUKATOPA Konx HanMeHoBaHHe
npakruka, FHA) opa TR
Buazieet onbITOM MPUMEHEHHUs 3aKOHOB
TECTBEHHBIX HAYK W MaTEMaTHYECKUX
VK(V)-1.1B1 ecTecTBe ayK  MaTeMaTHiec
METOJIOB M MOZIENICH JUIsl PelIeH s 3a/1a4
A TEOPETHYECKOr0 M MPHUKJIAJHOTO Xapakrepa
HAIM3UPYET 3a/]1a4y, BBIJIEISAS €€
N.YK(Y)-1.1 PYCT 3anady, Boil VK(V)-1.1V1 VMeer pelaTh 3a1a4u TEOPETHIECKOTO 1
0a30BbIE COCTABJISIOIINE
MPHKJIAJHOTO XapakTepa
VK(V)-1.131 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK
MaTeMaTHYECKUE METOJIbI TEOPETUUECKOTO
Xapakrepa
Cr10COBeH OCYIMECTRIATE TIOHCK, Bnaneer penpOf[yKTMBHLIMH MeToaMu
KPHUTHYECKUii AHAI3 H CHHTE3 VK(Y)-1.2B1 [103HABATEIIbHON AEATENBHOCTH 1
YK(Y)-1 MH(OPMAIIMH, IPHMEHSTH MBICITHTENBHBIMH OTEPALMSIMH JUIS PEIICHUS
CHCTEMHBIH MOAXOA ISt 3a/1a4 €CTECTBCHHOHAYYHBIX JUCIHILINH
peLIeHNs TOCTaBJICHHBIX 3a/1a4 OcyrmecTBiseT NOKCK, BBIICIACT U
PamXHPYeT HHpOPMALIIIO Ha OCHOBE VYmeer 060011aTh yCBOCHHbIE 3HAHUS
WYK(Y)-1.2 | cHCTEMHOTro OAXONa H METOLOB YK(Y)-1.2Y1 €CTECTBEHHBIX HayK KaTErOPUAMU CUCTEMHOIO
duszuxa 3 4 MO3HAHUS [UIS PELICHUs 3aaad Mo ' aHaIIM3a ¥ MOAX0/a U MBICIUTEIbHBIMH
Pa3IUYHBIM THIIAM 3aIPOCOB oriepansMI aHan3a, CHHTE3a, CPABHEHHS U
OIIEHKH
3HaeT pPenpoayKTHBHBIE METOJIBI
VK(V)-1.231 M03HABATENILHOI AEATENBHOCTH, TPU3HAKK
CHCTEMHOTO TTO/IX0/1a ¥ CHCTEMHOTO aHaJN3a
CriocoGen mprmvensTs Brageer onbITOM IUIAHUPOBAHHUS U IIPOBEICHUS
» (pM3MIECKUX MCCIeIOBAaHUI B 00JIACTH ONTHKH,
COOTBETCTB uit pusmko-
yiouu ¢ OIIK(Y)-3.3B3 KBaHTOBOI MEXaHUKH M aTOMHOH (DH3UKH,
MaTeMaTHYeCKHUH ammapar, JleMOHCTpHUpYyeT MOHUMaHHE .
. OLICHKH TOYHOCTH H MOTPELIHOCTH N3MEPCHHH,
METO/IbI aHaJIN3a 1 (u3MYIeCKUX SABICHUN U IPUMEHSET AHANH3A TTONYICHHEIX DE3YIbTATOR
OTTK(Y)-3 MO/ICTHPOBAHU, LOTIK(Y)- 3aKOHBI MEXaHHKH, TEPMOJHHAMHUKH, v = Al pesy
TEOPETHHECKOro 1 a3 SMEKTPHYECTBA M MATHETH3MA, OCHOB MEET BLIOMPATE 3aKOHOMEPHOCTE UL
IKCTIEPUMEHTAIIEHOTO : OIITHKH, KBAHTOBOH MEXaHUKH 1 PpeLIeHHs 3a]1a4 ONTHKHU, KBAHTOBOI 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




DJIEMEHT Kon
o0pa3oBaTeILHOM
P Ceme | KOMIIETEH HaumenoBanue
NPOrpaMMbI
porp cTp 1 KOMIIETEeHIIUHN
(MMCcHUILUIHHA,

npakruka, FHA)

NHaukaTopsl 10CTHKEHUS Cocrasasiomue pe3yibTaTOB 0CBOCHUS
KOMIIeTeHI M (ZecKpUNTOPHI KOMIETEHIHIA)
Kon HaumeHoBaHue
HHAUKAT HHAMKATOPA Kon HaumeHoBaHue

opa AOCTHKEHUSA

OKCHEPUMEHTAJIBHBIX 3aBUCUMOCTEH
OHK(Y)-3333 3Haer beI:I’HaMeHTaHBHBIB 3aKOHfI OIITUKH,

KBAaHTOBOU MCXaHUKH U aTOMHOU (bI/IBI/IKI/I

2. Iloka3zarenu u METO/JAbI OLICHUBAHUA

IlnanupyemMsle pe3yJibTaThl 00yUeHHs 110 JHCIHMIIJIMHE

Konx unnankaropa | HaumeHoBaHue pa3jiena

MeToabl OIEeHMBAaHUA

Kon HanmenoBanme AOCTUKEHU S AU CHUIINHBI (o1leHOYHBbIE MEPONIPUSATHS)
KOHTPOJIMPYeMOii
KOMIIeTeHI[UH
(nJm ee 4acTH)

P 1 | [IpumeHATH 3HAHUS OOIIMX 3aKOHOB, TEOPHIA, DJIeKTPOMArHUTHBIE 3amurta /13, koHTponbHas
ypaBHEHU, METOI0B (PU3UKHU TIPU PEIICHUU 3a7a4 B BOJIHBI. BosiHOBas paboTa, TeCTUpOBaHUE
npodeccnoHaNbHOMN 1eATENbHOCTH NYK(Y)-1.1, ontuka KBanroBas TecTtupoBaHue — He3aBUCUMBIN

N.YK(Y)-1.2, ¢pusuka. dusuka koHTposib [JOKO
M.OIK(Y)-3.3 aTOMOB, MOJIEKY.I,
aTOMHOIO SiAPA U
3JIeMEHTAPHBIX YACTHI
P/ 2 | BemoaHATh PU3NUECKHI SKCIEPUMEHT C JIeKTPOMATrHUTHBIE 3amnuTa oT4eTa, KOHTPOJIbHAs

MIPUBJICYEHUEM METOJI0B MATEMATUUECKOU CTATUCTUKHU
u UT

BOJIHBI. BosiHOBast
ontuxka Kpanrosas

pabota

I}I/I. gg}((&(’s)])lszs pusuxa. Puzuxa
aTOMOB, MOJIEKY.1,
aTOMHOIO sIAPa U
3JIEMEHTAPHbBIX YaCTHIL
P13 | Bragets MeTOIaMH TEOPETUYECKOTO U N.YK(VY)-1.2, JIeKTPOMArHUTHBIE 3amura otyera, 3amura /13,




IKCTIEPUMEHTAIILHOTO HCCIICIOBAHNUS, METOIaMH
MOUCKa U 00paboTKH HH(pOPMAIINH, METOIAMHU
pelIeHus 3a1a4 ¢ NPUBJICYEHUEM TTOTY4SHHBIX

3HAHUH

LOIIK(Y)-3.3

BOJIHBI. BostHOBas1
ontuka KBanroBas
¢puszuka. ®usuka
aTOMOB, MOJIEKY.I,
aTOMHOTIO siipa u
3JIEMEHTAPHBIX YaCTHIL

KOHTpOJIbHAsI paboTa,

TECTUPOBAHUE
TectupoBaHue — HE3aBUCUMBII
koHTposb LTOKO

P/l 4

BJ'Ia,I[eTB OCHOBHBIMH IIpUEMaMH

aHaJin3a 3KCHepI/IMeHTaJILHBIX JaHHBbIX, HOJIy‘-IeHHLIX
MPU TEOPETUUECKUX U IKCTIEPUMEHTAIbHBIX
HccleoBannaX ¢ ucnonb3oBanneM 11K u
MPUKJIAIHBIX POIrPAMMHBIX CPEACTB KOMIIBIOTEPHOI

rpaduxu

00paboTKH M

ILYK(Y)-1.1,
LYK(Y)-1.2,
ML.OIIK(Y)-3.3

JJIeKTPOMATHUTHbIE
BOJIHbI. BosiHOBas1
onTtuka KBanroBas
¢pusuka. Pusuka
aTOMOB, MOJIEKY.1,
aTOMHOIO sIApa U
3JIEMEHTAPHBIX YaCTHIL

3amura oT4eTa: aHaJIu3
AKCIIEPUMEHTAIbHBIX
pe3yiIbTaToB, IPOBEPKA
HaBBbIKOB pabOTHI €
HPUKIIAJAHBIMU IPOrpaMMaMH U
CpencTBaMu KOMITBIOTEPHOM
rpaduku

3. Ikaja oueHUBAHUSA
[Topsinox opraHM3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS] B YHMBEPCUTETE PErJIAMEHTUPYETCS OTIENbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OllEHHBaHHS PE3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (CucTemMa OlleHHBaHHsA)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPE3ylbTaToB 00ydeHMs. MToroBas oneHka (TpagullMOHHAs M JIUTEpHas) MO BUAAM
yueOHoOil nesrenbHOcTH (M3ydeHue nucuumnd, YHWPC, HUPC, kypcoBoe NpOEeKTHpOBaHUE, MPAKTHKH) OIpeIeNseTcs CyMMOHW OajuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTaluy (UTOroBast peTHHroBas oleHka - MakcumyM 100 OaioB).

PacnpeﬂeneHMe OCHOBHBIX H AOINOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTeCcTaliuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACJIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCcTBHE
. OnpenesieHne OLEHKHU
3aJaHuA TPAAUIMOHHON OLIEHKe

90%+100% «OTInyHO» OTAM4HOE MOHUMAaHUE MPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIIMYHBIE YMEHHUSI U BJIaJICHUE ONBITOM
MIPAKTUIECKON JCSITEILHOCTH, HEOOXOAMMBIE Pe3YIIbTaThl 00yICHUS CPOPMHUPOBAHBI, UX KAYECTBO OIEHEHO
KOJIMYECTBOM OaJIOB, OJM3KUM K MAKCUMAIIbHOMY

70% - 89% «Xopoto» JlocTaTouHO MOJTHOE TIOHUMAaHUE TIPeIMEeTa, XOPOIINe 3HAHHS, YMEHHS U OTIBIT MTPAKTUIECKON
JeSITeIbHOCTH, HE0OXOIMMBIE pe3yabTaThl 00yueHUs: CHOPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE




OILICHEHO MHHUMAJIbHBIM KOJINYECTBOM 0aJLIOB
55% - 69% «Y 1OBIL» [Tpuemiemoe MOHUMaHKE MTPEMETA, YAOBICTBOPUTEIbHBIC 3HAHUS, YMEHUS U OMBIT MPAKTHYECKON
JeSITeTbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHHUs chOPMUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OIICHEHO
MUHUMAJTbHBIM KOJIMYECTBOM OJIJIOB
0% - 54% «Heynosmu.» Pe3ynbrarel 00ydeHHs He COOTBETCTBYIOT MUHMMAJIBHO JIOCTATOYHBIM TPEOOBAHUSIM
[IIxana 1751 OLIEHOYHBIX MEPONPHUITHI 3K3aMEHA
%
CooTBercTBHE
BBINOJTHEHH S [JK3aMeH, .
. TPaANIHOHHOM Onpenenenue OLEeHKHU
3adaHui 0as1
OlleHKe
IK3aMeHa

90%+100% | 18 +20 «OTInYHO»

OTAM4HOE MOHUMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHHUS U BJIAJICHUE ONIBITOM
MIPAKTUIECKON JACSITEILHOCTH, HEOOXOAMMBIE PE3YJIbTAThl 00yICHUS CPOPMHUPOBAHBI, UX KAYECTBO OIEHEHO
KOJIMYECTBOM 0aJIoB, OJM3KUM K MAKCUMAJIbHOMY

70%-89% | 14+ 17 «Xoporio»

JlocTaTOYHO MOJIHOE IOHUMAaHUE NIPEAMETA, XOPOIINE 3HAHUS, YMEHHUS U OIBIT IPAKTUYECKOU NEATEIBHOCTH,
HEOO0XOAMMBIE PE3yJIbTaThl 00y4YEeHHUsT CHOPMHUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM KOJMYECTBOM OajjIoB

55%-69% | 11 +13 «YnoBi.»  |[IpuemiemMoe NOHUMaHuE NPEIMETA, YIOBIETBOPUTENbHbIE 3HAHUSI, YMEHUSI U OTBIT MPAKTUYECKOM

JACATCIIBHOCTH, HeO6XOI[I/IMBIC PE3YIbTAaThI O6y‘lCHI/I5{ C(I)OpMI/IpOBaHBI, Ka4ueCTBO HCKOTOPBIX U3 HUX OLCHCHO
MHHHMAJIBHBIM KOJIMYECTBOM 0ajIIoB

0% - 54% 0-+10 «HeynoBmu.»

Pe3yanaTH O6y‘IeHI/I${ HC COOTBCTCTBYIOT MUHHUMAJIBHO JOCTATOYHBIM Tpe6OBaHI/IHM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHo4yHbIe MEPONPUATHSA

IIpuMepbI TUIIOBBIX KOHTPOJIbHBIX 32/1aHUI

1. 3amura 1a60paTopHOi paboThI

Bormpocsr:

1. Yem 51yd eCcTECTBEHHBIN OTINYAETCS OT MOJIIPU3OBAHHOTO?

2. Kakue BelecTBa Ha3bIBAIOTCS ONTHYECKH AKTUBHBIMH?

3. Kakue BUIBLI ONITHYECKH aKTUBHBIX BelecTB BuI 3Haere?

4. B uém cocrout runoresa Papajes, OObSICHSIONIAS SBICHUE BPALIECHUS TIOCKOCTH MOJIIPU3AIIUU B
OIITHYECKH aKTUBHEIX BEIECTBaX?

5. OT 4ero 3aBHCHUT yroJl BpallleHUs IIOCKOCTH MOJSIPU3AINH B ONTHYECKH aKTUBHBIX PAaCTBOpaxX
BelIecTB?




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

6. [ToueMy B ombITax MO BPAIIEHUIO TUIOCKOCTH MOJIIPU3ANUN HEOOXOJMMO UCTIOIB30BaTh
MOHOXPOMAaTHYECKUI CBET?

3ammra /13

Hudpakmonnas pemerka, conepxaras 400 mtpuxoB Ha 1MM, ocBenIaeTcss MOHOXPOMATHYECKHM
CBETOM ¢ AnuHoi BoaHbl 0,6MkM. Haiitu oG1iee uncio 1upakiMOHHBIX MAaKCUMYMOB, KOTOpPbIE JJaeT
pemeTka 1 yroi IupaKkiuy NoCIeTHEr0o MakKCuMyMa.
Bomnpocksr:

1. Yro Ha3piBaeTCs MUPPAKIMOHHON PEIIeTKOM!?

2. UYro HazpIBaeTCs MOCTOSHHON AU(PPAKIIMOHHOMN PEIIeTKN U KaK ONPEJeuTh €, eCly 3aJJaH0 UTo

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

Komnoksnym

Bomnpocsr:
1. Tunore3a ae bpoiina. DkciepuMeHTalIbHbBIE TOATBEPKACHUS CYIIECTBOBaHUS BOJH e bpoiins.
2. BpemenHoe u cranmonapHoe ypaBHeHus lIpenunrepa.
3. Artom Bonopoaa o bopy. [loctynarsr bopa.

KonTponbhas padota

Bomnpocsr:

1. Yacruua HaxoIUTCS B YETBEPTOM BO30YKICHHOM COCTOSHUHM B MOTEHLUATHHOM SIIUKE ITUPUHON
L. Omnpenenuth, B Kakux Toukax HHTepBaia 0<X<3L/4 BeposATHOCTH HAXOXKIECHUS YACTHIIBI
MHUHHMMaJbHa.

2. B moTeHIUaIbHOM SIUKE TTHPUHOM 10%cm CIIEKTp AJIEKTPOHA HOCHUT AUCKPETHBIA XapakTep. byaer
JI CHIEKTP Oi-4ACTHIIBI B 3TOM K€ SIIIIMKE HOCUTh TAKOM k€ Xapakrep?

3. OmnpenenuTs MOTEHIUANTbHYIO, KHUHETUYECKYIO U TIOJHYIO SHEPTUU DIJIEKTPOHA, HAXOSIIErocs Ha
TepBOI OpOUTE B aTOME BOJIOPO/IA.

4. HaiiTu HaumOONBIIYI0O M HAaWMEHBIIYIO JUIMHBI BOJH B TEpBOW HHQPAKPACHOW cepuM CHEKTpa
Bozopoja (cepuu [lamena).

TecTupoBaHue — HE3aBUCUMBII

koHTpoias [TOKO

Bomnpocsr:
1.B BAKYYMC pacCIipoCTPaHACTCA BAOJIb OCH X TI0CKas 9JICKTPOMArHuTHas BOJIHA. AMI’IJ’II/ITy,I[a
HaNPSHKEHHOCTH JIEKTPUIECKOTO OIS BOJIHBI Ery paBHa 18,8 B/M. AMIunTyna HanpsmkEHHOCTH
MarHMTHOTO TOJIst BOJHBI Hy paBHA (8 CN)
£0=8,85-10 ? ®/m; po=4n-10 Tu/m

1) 0,05; 2)0,20; 3)0,10; 4)0,15.
2. Ecn onrtryeckast pa3HOCTh X0/1a IBYX HHTEP(EPUPYIOIINX BOJH MOHOXPOMATHIECKOTO CBETa
paBHa 0,3\ To pa3zHOCTh (a3 3TUX BOJIH paBHA




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1)24n; 2)0,3n; 3)0,6m; 4)1,2=n.
3. KBanThbl cBeta ¢ sneprueii 4,9 5B BbIpbIBatOT (hOTOZIEKTPOHBI U3 MeTaia ¢ paboToi Beixoaa 4,5 3B.
MakcumanbHbIi UMITYJIbC, IIEPEIaBACMBIA IIOBEPXHOCTH METAJLIA IIPYU BBUIETE KAXKAOT'0 3JIEKTPOHA.,
paeen  CH.
(Macca snektpoHa me=9,1%10 * kr; 1sB=1,6-10""° JIx)

1) 3,41x10%® 2) 6,90%«10 @ 3) 10,3510 4) 13,80%10 %

Pedepar Temaruka pedeparos:

1. AtomHas 3HepreTuka — peakTopbl Ha ObICTPBIX HEHTpOHaX

2. TlepcriekTuBa TEPMOSACPHON IHEPTETHKU

3. HUcropus kocmonaBtuku B CCCP u PO

4. CoBpeMeHHbIEC IPOOIEMBI ACTPOPUINKU

5. HonHble nBUraTenu aas KOCMUYECKUX alnapaToB

6. Dusnveckrue NPUHIMITBI COBPEMEHHON ONTHYECKON CBSI3U
[Ipesenranus TemaTuka npeseHTanui:

110 TeMaTuKe pedeparos

DK3aMeH Bapuaunr 6uiera

Yactb A (AaTh pa3BepHYTHIN 0TBET)
1. 3aryxaromue koyie0aHus B Kojie0aTeIbHOM KOHTYpe. JlekpeMeHT 3aTyxanus. (4 6a/10B)
2. Yacruia B MOTEHIUATLHOM siMe. (4 6aJ10B)

Yacte B
ITo yacTu B oTBeT 000CHOBATH
(mo 0,4 6anua)
UYro takoe nnTephepenuus ceera? Ilpu kakux yciaoBusxX oHa Habmogaercs?
Yewm ronorpadus oriuyaercs ot pororpapun?
Yro Takoe nossgspuzanus’?
Uro Takoe cepoe Teno? AOGCOIIOTHO YepHOE TeNo?
BriBectu dopmyiny paauyca bopoBckoit opOUTHI.

AR A

Yacte C
1. OmpenenuTh paccTOSTHUE MEXY IIEHTPATHHON U MATON CBETIBIMH MOJIOCAMHU, €CIH YTOIl MEXKIY
3epkaiamu Openesnst 2001, Jlmuna Bosubl 600HM. MicTounuk HaxoauTcst Ha pacctossHud 20cM OT
JIMHUH TIepeCceYeHUs 3e&31<an U Ha PacCTOSIHUU 2M OT 3KpaHa. (4 0asa)
2. Yactuma maccoi 10%%r B MOTEHINAIBHOM sIMKe mupuHOM 0,3HM. BBIYMCINTH pa3HOCTH




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

SHEPTHM YeTBEPTOTO U MATOr0 SHEPTeTUUECKUX YPOBHEH yacTuilbl. OTBET BHIPA3UTH B AJIEKTPOH-
BosbTax. (4 0asiia)

5. Mertoanueckne yKazanus mo npoieaype oueHuBaHUs

OueHoYHBIE MEPONIPUIITHS

IIponenypa npoBeeHNsi OLIEHOYHOI0 MEPONPHUSITUSI H HEOOXOIMMbIe METOAUYECKIE YKA3aAHUS

1. 3amuTa 1ab0paTopHOi paboThI

[Tocrne BeIMONTHEHHS Ta0OPATOPHOIN PaOOTHI CTYICHTOM MPEACTABIISICTCS OTYET, B KOTOPOM COICPKUTCS:
Ha3BaHHe Ja00paTOpHOIl pabOTHI; 11eTIh padOThI; MPUOOPHI U MaTEpUAIBI; CXeMa IKCIIEPUMEHTATbHON
YCTaHOBKH; OCHOBHBIC YPaBHEHUS ¥ (POPMYJIBI; TAOJIUIIBI C Pe3yIbTaTaMH SKCIIEPUMEHTA; OIIPEICIICHBI
HCKOMBIE BEJIMYUHBI C MOAPOOHBIMH BBIYHCICHUSMU; TIOCTPOEHBI rpapuKu; BbIBEACHbBI POPMYIIBI IS
pacdera orpenrHoCTed; PacCYMTAHBI MOTPEITHOCTH; 3alMMCaH OKOHYATEILHBIN PE3yIIbTaT C YIeTOM
MIPaBWJI OKPYTJICHUS; CAENaH BBIBO/I, IaHBI OTBETHI HA BOMIPOCHI.

3ammTa OCyIeCTBISIETCS TyTeM coOOeceI0BaHusl ¢ TIPeroiaBaresieM o TeMe paboTsl 1 00paboTKe
M3MEpEeHUil o BOMpocaM ISl 3aIlIUThI 1a00paTopHOit paboThl. Bompock! BEICTaBIEHBI B CBOOOIHOM
JOCTYTIC JUTSI CTY/ICHTOB.

CymMmapHbIil pedTHHT 3a 1a00paTopHyI0 paboTy cocTaBisier 2 6amia, u3 HuX 1 6as 3a 3ammuTy.
Kputepuu onieHkH 3amuThl 1a00paTopHON pabOTHI:

0,9- 1 6ann - oTIIMYHOE TOHUMAHKUE TEMBI, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHHS U BIIAJICHHE
OITBITOM MTPAKTHYECKOH JACITeTLHOCTH, HEOOXOAMMBIE PE3yIbTaThl 00yUeHHS CPOPMHUPOBAHBI, UX
KauecTBO OI[CHEHO KOJIMYECTBOM OaJIOB, OIM3KUM K MAaKCUMAaJIbHOMY.

0,70 — 0,8 bayma - TOCTAaTOYHO TIOJTHOE MOHMMAHUE TEMBI, XOPOIIIHME 3HAHUS, YMCHHUS U OTIBIT
MIPAKTUIECKON AESITENFHOCTH, HEOOXOANMBIE Pe3yIbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HU
OJTHOTO M3 HHUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OaJLIOB.

0,5-0,6 Gamna - mpuemieMoe NOHUMAaHUE TEMBI, YOBIETBOPUTEIbHBIC 3HAHUS, YMEHUS U OTIBIT
MIPAKTUICCKON JCSITEILHOCTH, HEOOXOAMMBIE PE3YJIbTaThl 00yIeHHS CPOPMHUPOBAHBI, KAYECTBO
HEKOTOPBIX M3 HUX OIIEHEHO MHHUMAILHBIM KOJHYECTBOM OaJlIOB.

He 3auTeHo - pe3ysIbTaThl 00YYCHHS HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHUSM, HITH
paboTa BBIMIOJIHEHA TTOTTHOCTHIO HETIPABUIIBHO, INOO criucaHa. B 9ToM ciydyae CTyACHT JOMIKEeH
nepeienaTb padboTy U IMPEJCTABUTh HOBBIM OTYET elIé pa3 Ha 3allluTy.
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3amura /13

W13 cryneHTa COCTOMUT U3 ABYX YaCTEH, Kax/1asi U3 KOTOPhIX COJACPKHUT He MeHee 24 3a1a4, epeyeHb
KOTOPBIX HaXOAUTCA B TMYHOM BapuaHTe /I3 kak10ro CTyAeHTa, M UX TEMbI OXBaThIBAIOT BCE Pa3eIIbl
IIPOrpaMMbl IUCLUIUINHBI.
IIpenonaBaTens obecreunBaeT CBOEBPEMEHHOE MOTy4YeHUE cTyIeHTaMu BapuaHToB 1/13, a Takxke
IIPEIOCTABIIAET JJIEKTPOHHYIO CCBIIKY HA 3a1a4Hu.
Crynent npencrasiser M3 B mMCbMEHHOM MM B IIEYaTHOM BHUJE HA IIPOBEPKY MPENOJABATENIO, B
COOTBETCTBUH € TPEOOBAHUSIMU 110 OOPMIICHUIO. Y KaXKA0T0 3a7aHusl 0053aTEIbHO YKa3bIBAECTCS €r0
HOMEp, IPUBOAUTCS MTOJIHOCTBIO TEKCT YCIIOBUS 3aJa4, JAEJIaeTCs KpaTKas 3alluCh YCIOBHUS 3a/1a4H,
IepeBo/] BHECUCTEMHBIX BennuuH B CU. Pemenue kaxxaoro 3a1anus JOKHO ObITh OJPOOHBIM, C
BKJIFOUEHUEM IIPOMEKYTOUHBIX PACYETOB, PACCY)KIEHUH, IOSCHEHUH, C yKa3aHUEM UCIIOJIb30BaHHBIX
3aKOHOB, IIPAaBUJI U (POPMYIT; Y IOJYyYaEMBbIX B KaXJ10M JAEHCTBUU YMCIEHHBIX BEJIMUUH YKa3bIBACTCS
eIMHUIIA U3MEPEHNUs (Pa3MEPHOCTB); 3alUChIBAETCS OKOHUATeNbHbIN oTBeT. IIpumMep opopmieHus
IIPUBEJICH B JJIEKTPOHHOM KYypCe.
N3 nposepsieT npenogaBaTellb, BEAYLIINI NPaKTUYECKUE 3aHATHUS.
3amura /13 npoBoauTcs B ycmuoii Wu nucomenHou Gpopmax.

1. Ilpu ycmuoui popme 3aIUThl, CTYAEHTY 33at0TCsl BOIIPOCHI [0 MPUMEHEHHIO TeX MJIM UHBIX

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

Kpurepun ouenxu M/13:
3a MOJHOCTHIO MPAaBUIIBLHO perieHHoe /13 1 oTBeTh Ha BCe BONPOCHI CTABUTCSI MAKCUMAaJIbHBIN Oail.
Ecnu 3a1a4n pelieHs! He HOJTHOCTBIO MJIM CTYAEHT HE OTBETHJI Ha BOIIPOCH! — OalIbl BHICTABIISIOTCS
MIPONOPLIMOHAIBHO KOJMYECTBY BEPHO PEIICHHBIX U 3aIUIIEHHBIX 3a/1a4.

2. Tlpu nucvmennoti popme 3aIUTHI, CTYIEHTY NpeAsiaraeTcs peluTh psj 3aJaud Ha 3Ty TEMY.
Kpurepuu ouenxu 1J13:
3a MOJTHOCTHIO MPaBUIIBHO PELIEHHbIE 33]Jaul CTABUTCS MaKCUMAaNbHbIM Oayul. Eciau 3aaun perieHsl He
MOJIHOCTBbIO — OaJUIbI BBICTABJISIOTCS IPONOPIUOHAIBHO KOJIMYECTBY BEPHO PEICHHBIX 3a/1a4.
B TedyeHue Henenu CTYJEHT TOJDKEH PELIMTh He MeHee 3-X 3a1a4. M3 cooTBETCTBYET TeMaTHKe
ayJIUTOPHBIX 3aHATHI, YTO IOMOXKET CTYACHTY OCO3HATh 3HAYUMOCTb 3a/IaHUM, IPEIaraeMbIX JIs
CaMOCTOSITEJILHOTO BBIITOJIHEHUS.
Han HepemenHbIMH 3a1a4aMi HEOOXOAMMO MPOBECTH pabOTy HaJ OMIMOKaMH U CAATh MPENOaBaTelto
(ecnu 3a7aun nepepelIeHbl IPAaBUIIbHO, 32 HUX BbICTaBisAeTCA 20% OT MaKCUMalIbHO BO3MOXHBIX
OaJIIOB)

Komnoksuym

KomiokBuym npoBouTCs 17151 IPOBEPKHU KadecTBa YCBOECHHUS TPOWIEHHOTO MaTeprasa B TMCbMEHHOM
BUJIE WJIM YCTHOM (popMe BO BpeMsl ayAUTOPHBIX 3aHATHI. BOIpockl K KOJJIOKBUYMY BBICTABJICHBI Y
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CTYJCHTOB B TMYHOM KabuHeTe. CTyIEHT OTBEYACT Ha PsI/I MIPEIJIOKEHHBIX BOIIPOCOB, a MOTOM OeceryeT
¢ npenoxaBareneM. [1o pe3ynbraraMm coOeceI0BaHUs BBHICTABIIICTCS OLICHKA.

Kpurepuu onienuBanus:

9-10 6amnoB - OTIIMYHOE TTIOHMMAHHUE MPEIMETA, BCECTOPOHHHE 3HAHUS,

7-8 6ayioB - JOCTATOYHO MOJIHOE TOHUMAaHKUE PEAMETa, XOPOLINE 3HAHUS;

5-6 OayToB - MpUeMIIEMOe IOHUMaHKE MPEAMETa, YAOBICTBOPUTEIHHBIC 3HAHUS.

KomiokBrym npuHUMAIOT IPETOAaBaTed, BEAYIIHE MPAKTUICCKIE U JTa00paTOPHBIC 3aHSITHSI.

KonTponbnas pabota

KonTponbHas paboTa IpoBOAUTCS B TUCbMEHHON hopMe BO BpeMs ayTUTOPHBIX 3aHATUH. CTyIeHTY
BBIIACTCS WHAMBUIYAIBHBIN BapUaHT C 3a/1a4aMH, 110 TpoiieHHO# TeMe. CTyIeHT JI0JDKEH IPEICTaBUTh
B ITMCBMEHHOM BHJI€ PELICHHE MPEAT0KEHHBIX 3a71a4, 0(OPMIIEHHBIX COOTBETCTBYIOIIUM 00Pa30M.
[Tpu odopmieHNM 3a1a4 00SA3aTEIBHO JACTACTCS KpaTKasl 3aIUCh YCIIOBUS 33]Ia4H, TIEPEBO]T
BHECUCTEMHBIX BeIMYUH B CH, MOSCHSIOMINI PUCYHOK, 3aIMUCHIBAIOTCS (PU3UYECKUE 3aKOHBI U
(hOpMYyIIBI, ETAFOTCS MPOMEKYTOYHBIE BBIKJIAIKHA U PACYCTHI, YKA3bIBAIOTCS CIUHUIIBI H3MEPEHUS
(pa3MeEpHOCTD) 3aMMCHIBACTCS OKOHYATEIbHBIN OTBET.

[IpenogaBaTens npoBepsieT pabOTy U BbICTABIISAET OLICHKY.

Kpurepuu onenuBanus:

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

4 Ganna - paboTa BHITIOJHEHA XOPOIIIO, €CTh HETOYHOCTH B padoTe.

3 6ayma - paboTa BBHIMOJIHEHA YIOBJICTBOPHUTEIBHO, €CTh OIIMOKH HITM HEJIOUETHI B OPOPMIICHHH,
pEIICeHbI HEe BCE 3aJauH.

TecTupoBaHue — HE3ABUCUMBII

koHTpois [TOKO

Tect opreHTUPOBaH Ha MPOBEPKY KIFOUYEBBIX MPEIMETHBIX PE3YJIbTaTOB 00yUeHUs (KOHTPOIUPYyEMbIE
MH/UKATOPBI CHOPMHUPOBAHHOCTH KOMIIETEHIIMI) 110 OCHOBHBIM Pa3JielaM M TeMaM JUCHUILIMHBI
B cemectpe mpoBoautcs nBa pyoexxubix TectupoBanus (PT). [Jns xaxnoro PT Ha ocHoBanuu rpadukoB
MIPOXOKJICHHS pa3/ieoB AUCHUILTUHBI «PHU3uKa» pa3paboTaH OaHK 3a/1aHUM B TeCTOBOU opme U
€XKEroJIH0 pOPMUPYIOTCS OLIEHOYHbIE CPEACTBA (MHAMBUAYAJIbHBIN OUJIET) A IPOBEICHUS
HEe3aBHCUMOTro KomnbroTepHoro tectuposanus (HKT).
CtpyKTypa U cojiepKaHne TECTa ONMpeesItoTCs 0a30Boi pabouelt mporpaMmoin
B pamxkax kaxnaoro PT npumensiercs cinenyroniasi CHCTeEMa OLIEHUBAHHUSA:
® 3a KaXJl0€ NMPaBUJIbHO BHIMOJIHEHHOE 33J]aHNE BhICTaBIIAETCS | TeCTOBBIN OaL;
® 33 HEMPaBWJIbHO BBINOJIHEHHOE WM HEBBIIOJIHEHHOE 3a/1aHue BeicTaBisieTcs 0 6anios;
e IS 3aJaHUIl ¢ BHIOOPOM HECKOJBKHUX IMPaBWIBHBIX OTBETOB, 3aJaHU Ha COOTBETCTBUE U
YCTaHOBJIEHHE MOCJIEI0BATEILHOCTH MIPEyCMOTPEHO YaCTUYHOE OLIEHUBAHUE.
MaxkcuMabHBI CYMMAapHBII TeCTOBBIN 0arut 3a kKaxaoe PT BHOCHTCS B peHTHHT-TUIaH TUCIUTUIMHEI,
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KOTOpBI coctaBisieT 15 GamnoB. B cemectpe 3a nBa PT mo mucnuminae «®usukay, MPOBOAUMBIX B
pamkax HKT, makcuManbHO BO3MOXHBIN cyMMapHbIi 6aim1 — 30 6amioB.

Crnenuduranus # CTPYKTypa, a TakXKe JIEMOHCTPAllMOHHBIA BapwaHT Tecra JOBOIUTCS
MpernojaBaTe/iiMd IO CBEJIEHUS CTYJEHTOB HE MEHee, 4eM 3a | Mecsll 0 Hayalia TEeCTUPOBaHUS.
JleMOHCTpallMOHHAsE BEpCUsi TecTa pacmojiaraetcs Ha cairte  http://exam.tpu.ru B pasnene
«MepornpHusaTHs» U MOXKET ObITh BBIIIOJIHEHA KaX/IbIM CTYICHTOM HEOIPaHUYEHHOE KOJIMYECTBO Pa3.

PT mpoBoautcst B KOMIbIOTEpHOH popMme B ON-line pexume Bo BpeMsi KOHPEPEHII-HEICTH B CEPEIUHE
Y KOHIIE TEKYIIEr0 CeMeCcTpa COTJIacHO PACIUCAHUIO.

[IponomxurensHocTh TecTupoBaHus — 90 MuHyT 0e3 nepepbiBa. OTCUET BpEMEHHM HAUMHAETCS C
MOMEHTa BXoja cTyneHTa B TecT. MHCTpykTaxk, NpealIecTBYIOUINI TECTUPOBAHUIO, HE BXOIUT B
yKkazaHHoe BpeMs. CTyIeHT MOXKET 3aKOHUYUTH BbINIOJIHEHUE TecTa 10 UCTeueHus: OTBEIEHHOTO BPEMEHHU.

OTBeTHI TECTHUPYEMBIX MPOBEPSIOTCS ABTOMATUYECKH 110 ATATIOHAM, XPAHAIIUMCS B HHOPMAIMOHHO-
IIporpaMMHOM KoMmIuiekce «OlieHKa pe3ysIbTaTOB U KOMIIETEHIUI»

Jlyig ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI M1 MHBAIHJIOB MPEAYCMOTPEHO MPOBEACHHE
TECTUPOBAHUS B aJaITUPOBAHHON (hopMe (C yU4eTOM UX OCOOBIX MOTPEOHOCTEH, MPU HEOOXOAUMOCTH B
61aHOUYHOM PopMe), TPOAOIKUTETHHOCTh TECTUPOBAHUS COCTABUT 135 MUHYT.

s cmyoenmos, He npoweowux PT 6 nepuod npoeedenus mecmuposanus npeodycmompend
B03MONCHOCHb MECMUPOBAHUSL 8 Pe3eP8HblL OeHb, KOMOPblU HA3HAYAemcs cpas3y nocie KoHgepeHy-
Heoenu.

IIpu pezynomame pybesicnoco mecmuposanus 6 6a1108 u Meree, 00YUAIOUWUMCA NPEOOCMABIAEMCsL 8
nepuoo mekywjei nPoMeNCymo4Hou ammecmayuu 803moxcHocms nosmopno npotimu HKT 6 pesepaHnulii
Oenw, coenacosannwlii ¢ bropo pacnucanuii TITY.

Pesynbrarel PT 06s13aTesbHO 00CYKIat0TCsl HA KOHCYJIBTAlMU C NIPENOJIaBaTENIEM.

Pegepar

Tewmsl pepepaToB BbICTaBICHBI B IMYHOM KaOuHeTe cTyaeHTa. CTylIeHT BRIOMpaeT 3apaHee TeMy U3
CTIHCKA U JienaeT pedepaT B COOTBETCTBHU C TPEOOBAHUSAMU U MPENICTABIISET €r0 HAa MIPOBEPKY
npenogaBatento. Pedepat nomkeH cogepxkaTh: TUTYIBHBIN JUCT, COepKaHue pabOThI, aKTyaTbHOCTb,
TEKCT JIOKJIaJia, BEIBOIBI M CITUCOK MCIIOJIBb3yeMoi tuTeparypsl. [IpenogaBarens nposepsiet pedepar u
OLIEHUBAET €rO0.

Kpurepun onenuBanus:

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

2-2,5 Gamna - paboTa BBITOJIHEHA XOPOIIIO, TOJHOCTHIO pAacKphITa TeMa pedepara, eCTh HeJIOUSThI B
odopmIIeHUN.

1-15 Gamra - paGoTa BeINOJHEHA YIOBJICTBOPUTEIHHO, TeMa pedepara pacKphITa HE MOJTHOCTHIO,
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€CTh HEI0UETHl B 0(DOPMIICHHUHU.

[IpezenTanus

CTyneHThl PeJICTaBIIAI0T CBOU MPE3EeHTAlMH 110 TeMaM pedepaToB Ha KoHpepeHL-Henene. Jloknaz ¢
Ipe3eHTalen 10/bKeH UInThes He 6ostee 7-10 munyT. IIpe3enTanus 10mKHA COAEPIKATh CIEAYIOIIYIO
nHGOpMaIMIO: Ha3BaHUE JOKJIaAa, (GaMUINK JOKJIAIYMKOB, aKTyalbHOCTb, WIIIKOCTPALMU (BUAEO),
OCHOBHBIE CBEICHHUS, TPAPHKH, BEIBOJBI M CITUCOK JIUTEpaTypsl. [lociie mokIana cTyieHTHl 33/1a10T
BOIIPOCHI 10 TEME JJOKJIaa, 00CYKIAIOT MPEATIOKEHHYIO TEMY U OLIEHUBAIOT BBICTYIIJICHHE.

Kpurepuu onienuBanus:

3 6ajuta - paboTa BBIIOJIHEHA OTIMYHO, MOJHOCTBIO PACKPBITA TEMA JIOKJIaJia, XOPOIIO OPUEHTHPYETCS B
IIPEACTABICHHOM MaTepuase IIpyu OTBETax Ha BOIPOCHI.

2 —2,50amma - paboTa BBIIIOJIHEHA XOPOUIO, TOJIHOCTBIO PACKPBITA TeMa JIOKJIaJa, €CTh HEJ0UEThI B
oopMIIeHNN WK TIITIOXO OPUEHTUPYETCS B IPEACTABICHHOM MaTepHalie IIPU OTBETaxX Ha BOTPOCHI.
1-1,5 Gamna - paboTa BBIIOJIHEHA YAOBJIETBOPUTEIBHO, TEMA PACKPHITA HE MOJHOCTHIO, €CTh
HEI04YeThl B 0)OPMIICHUH, IIJIOXO OPHEHTUPYETCS B IPEICTABICHHOM MaTepHale IMpu OTBeTax Ha
BOIIPOCBI.

DK3aMeH

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBep:kKIeHUM U BBEACHUU B JICHCTBHE
«CuHcTeMbl OLICHUBAHUS PE3YJIbTaTOB 00yueHHsI B TOMCKOM MOJIMTEXHUYECKOM YHUBEPCHTETE» U
No59/01 O6 yTBep KIeHUN U BBEICHUH B JIeiCTBHE HOBOU pefakiiuu «Ilonoxenus o mpoBeneHun
TEKYIIIET0 KOHTPOJIS ¥ MPOMEKyTouHOM aTTectanuu B TIIY» sx3ameH no pusuke mpoBOAUTCS B YCTHOM
¢dopme. CTyieHTy BBIIa€TCS YK3aMCHAIIMOHHBINA OMIIET, COACP AN TEOPETHUSCKHUE BOTIPOCHI,
KaueCTBEHHbBIC U KOJIMYECTBEHHbIE 3aaun. Kaxkaplii Bompoc OumeTa oleHuBaThCs 0amioM (BCero mno
owmery 20 6aIoB).

DK3aMeH MPOXOAUT B YCTHOH (opme.

CornacHo nikajie OreHUBaHUS PE3yJIbTaTOB

18-20 GannoB (OTJIMYHO) - BCECTOPOHHUE 3HAHUS, OTIMYHBIC YMEHUS U BJIa/IEHUE OMBITOM
MPAKTUIECKON JCSITEILHOCTH, HEOOXOAMMBIE PE3yJIbTaThl 00ydeHUsT CHOPMUPOBAHEI;

14-17 GannoB (XOpOIIIO) - TOCTATOYHO MOTHOE MOHMMAHHE TIPEIMETa, XOPOIIINe 3HAHUS, YMEHUS U OIBIT
MIPAKTUIECKOU JCSITEILHOCTH, HEOOXOAMMBIE Pe3YJIbTaThl 00yUIeHHS CPOPMHUPOBAHEI,

11-13 GamnoB (yAOBIETBOPUTEIBHO) - TpUEMIIEMOE TOHUMAHKE TIPEIMETa, YAOBIETBOPUTEIbHBIE
3HAHUS, YMECHHUS U OIBIT MPAKTUICCKOM JISATSIIEHOCTH, HEOOXOIUMBIC PEe3yIbTaThl 00yUeHUS
c(OpMHPOBAHBI;

0-10 GamioB (HEYIOBJIETBOPHUTEIBHO) - PE3YJIbTAThl 00YICHHS HE COOTBETCTBYIOT MUHUMAJIHHO
JOCTaTOYHBIM TPEOOBAHUSIM.

Pe3ynbTaThl MpOMEKYTOYHOM aTTeCTanK OOPMIISIFOTCS BEJIOMOCTBIO M BHOCSATCS B 324CTHYIO KHIDKKY
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o0yuJaromerocs.




