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MHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCHUIICKOI PEJEPAIINU
denepaibHoe rocyapeTBeHHOE GIoMKeTHOE 06pasoBaTenbHOe YUPEKIEHHE
BBICIIETO TPO(ECCHOHAIBHOTO 06pa3oBaHuUs

«TOMCKHH I'OCYJIAPCTBEHHDBII YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAIUODJIEKTPOHMUKW»

</ YTBEPXKJIAIO

Hpopz}( YOp Ti0, yueGHoit paGote
/AR IL.E. Tposn

£

«z&é»/ e 2016 1.

PABOYASI HPOI'PAMMA YYEGHOM JUCIUILINHBI
CoeunanbHble pasjesbl QUIHKH

YpoBeHb 0CHOBHOIT 06pa30BATENBLHOI NPOrPaMMbI bakanaspuar

Hanpasneuue moarorosku 12.03.03 — doronuka 1 onTomHbOPMATHKA

Mpoduin DOTOHHKA HENHHEHHBIX, BOJHOBOIHBIX H TIEPHOANYECKHX CTPYKTYD
®opma obyuenus Q4Hasa

®akyibTer DJIEKTPOHHOM TEXHUKH

Kadenpa D11

Kype(b) 2 Cemecrp(nl) 4

YueGHbiit nan nadopa 2013 rox

Pacnipenenenne padovero Bpemenn:

o 2
= = =
., e b =
Ne Buabl yuedHoit padorer s 8 =
o5 o) §
© S
1 | Jexuuu (JI) 24 | 24 | yacos
2 | Jlaboparopubie paGorsi (JIP) 16 | 16 | yacos
3 | Npaktuyeckne 3auntua (113) 28 | 28 | uyacos
4 | Kypcogoit npoext / pabora (KPC) (ayantopus) - — | 4acoB
5 | Beero ayauropHbix 3ansarHii 68 | 68 | yacos
6 W3 nux B uHTepakTHBHO# Gopme | 50 | 50 | uacos
7_| CamocrosTennnas pabora cryaenros (CPC) 40 | 40 | vacos
8 | Beero (0e3 sx3amena) 108 | 108 | 4acos
9 CamocronTensHasn paﬁoTa Ha MOArOTOBKY M CAAYY 3K3aMEHa HacoB
10 | O0mast TpyaoéMKoCTh 108 | 108 | wacos
(B 3a4€THBIX eIMHANAX) | 3 3 3ET
3ayer 4 ceMecTp
DK3ameH __cemecTp
Tomek 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokosn Ne 113 ot « 20 » 4 2016 1.
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Pabouast mporpamma coctaBieHa ¢ y4érom TpeGoBaHMil (DemepanbHOro
I'ocynapctBerHoro obpaszoBatesibHOrO cTaHapTa Beiciuero obpaszosanus (PIOC BO)
[10 HarpaplaeHHIO NoAroToBKH 12.03.03 — «DoToHMKa 1 onToHH(GOPMaTHKa» (YPOBEHb
OakanaBpuara), yTBEPXKIEHHOrO IPHKa3oM MuUHHUCTepcTBA OOpa3oBaHUS W HayKH
Pocceniickoit @enepaunu ot 03 cenrsbps 2015 r. Ne 958, paccMoTpeHa U yTBepkaeHa

Ha 3acefanuu Kapeapo! pusnkn 20 anpenst 2016 r., mporokon Ne 113.

Pazpaboryuk: f

JOLEHT Kadeapsl pU3nKu FO.A. Bypauesckuii

3aB. xad. Gusuku, npodeccop E.M. Okc

Pabouast mnporpamma cornacosaHa c
BBITTyCKaloIIeH KadeapamMu crieluaibHOCTH

/ Jlexan , TOLIEHT Y. Bopouun
/ it OHOD AM. Bop

3aBeflyromui npodunupyrouei

kagenpoit D11, npodeccop CM Ilannapos

3aBeyIOLUUH BBITyCKAIOLEH

xagenpoii DI, mpodeccop —= == = C.M. lllangapos
JKeneprsi:
Kad. usuku JIOLIEHT A.B. MenosHuk
(MecTo paboThi) (3aHuMaeMast TOJDKHOCTB)  (TIOIIIHCE) (MHHALMAITBL, QaMUITUs)

aKyNnbTeTOM, NPOGUIUPYIOIIEH H

kad. D JIOLIEHT A MA HM.A. Yucroenona

(MecTo paboThl) (3aHUMaeMast JTI0JKHOCTD) (TOAIHCH) (MHHIHAIIBL, (haMHITHS)
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1. HEJIM U 3AIAYA JUCIUTIIMHBI

Huenunimna «Cneunanbhbie pasaeist GU3NKM» M3YHaeTCs B MEPBOM. BTOPOM M TpPETheM
COMECTPE M HPCAYCMATPHBACT YTCHHE JICKLHMH, NPOBEICHHUE MPAKTHYECKHX W 1aGOpaTopHBIX
BAHSTHH, TOJIYYCHHE PA3INYHOIO POJIA KOHCYAbTALME.

Heabto wenmnuunel  «Cuenyaibiele  pasfensl QU3HKH»  sBISETCS dbopmupoBanue y
crynentos  TYCVYP  wenocrnoro npeacrasienus o (pU3HYCCKHX npoleccax M SBICHHSAX,
MPOTEKAIOMINX 15 [IPHPOJE, NOHHMAHUS BO3MOKHOCTEH COBPEMEHHBIX HAYYHBLIX METOJOB ITO3HAHUS
HPUPOIBI M B.IQICHWS UMM Ha ypOBHE. HEOOXOAMMOM ISl DELICHHS NPAKTHYECKHX 3a71au,
BO3HUKAOIIMX 1ipH BLUTOIHEHUH 1PODECCHOHAIBHBIX 003aHHOCTEN.

3agaueii wiyuenns kypea «Crenuaibable pasaensl GUIHKN» SBASCTCHS OCBOCHHE CTYyIEHTAMH
W YMCHHE UCTIO I b30BATD:
® OCHOBRDLIX [IOHATHIL. 3aKOHOB U MOJIEJICH!
» KBanToBas OI'TUKa;
» OCHOBBI (PM3UKH TBEPIOIO TeNa;
» OCHOBBI #/1epPHOH QH3MKH:
» coBpeMeHHas QU3UUecKas KapTHHA MUDa;
® METOJ0B TEOPETHUECKOIO U HKCIICPUMEHTAILHOTO HCCIIE/[0BAHMI B (PU3HKE;
® METOJOB OLEHOK NOPSAAKOB (PH3HYECKHX BETHUHH.

2. MECTO JIUCHHUIIJIMHBI B CTPYKTYPE OOI1

Jucmunimna  «Cnenmanbiple  pasgensl  (GH3MKW»  OTHOCHTCS K HHCAY — JMCIHIUIHH
MaTeMaTHYECKOr0 M €CTeCTBEHHOHAYYHOro nukia (6asopas vacte 51.B.0OJ.8). 3HaHus ¥ HaBBIKH,
IOy ICHHBIE TTpH €€ W3YUCHUH, HCIIOJIB3YIOTCS B IOCHEAYIOHIHX JAHCLMILTMHAX TIPpOQecCHOHATBHOTO
LHKIa  («DeKTPOTEXHHKa M WIeKTpoHHKa», «OntHueckoe Marepuanosenerne», «OCHOBbI
TCXHOJIOTHA ONTHYECKHX MaTepHanosy, «Ontuyeckas ¢(uinxa», «OCHOBBI ONTOMH()OPMATHKMY,
«Ocnosbl  Gotonnkny,  «Ypasuenust ontodusukm», «[IpuGopsl  KBaHTOBOI SJIEKTPOHUKH U
oronukn», «DusMUECKME OCHOBBI KBAHTOBOH M ONTHYECKOH 9IEKTPOHUKHY, «Dunocodpusn»,
«be301acHOCTh KHIHEICATEITHLHOCTHY ).

3. TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS JIMCIHUTIJINHBI

pomece nsyyenus pucuurmmnel «DU3MKa» HanpapieH Ha (GOPMHPOBAHHE CIIEIYFOIIUX
KOMITECTEHITHIH:

oomenpodeccuonanvuvie komnemenyuu (OIK):

1) €noco640CTh Npe/CTaBIsTh a1eKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAyUHYIO KApTUHY
MHpA Ha OCHOBC 3HAHMA OCHOBHBIX IOJOXKCHMH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK H
marematuku (OHK-1).

B pesyavmame usyuenus Kypca dpuzuxu cmyOoeHmot 0011CHbI:

3uaTh OCHOBHBLIC 3aKOlbLl KBAaHTOBOW ONTHKH, OCHOBBI 30HHON TEOPHM TBEPOTO Teila,
OCHOBHBIC  33KOIBl W TIOJIOKCHHUS  AJCPHOH  (DU3MKM, OCHOBLI COBPEMEHHBIX MNpENCTaBIEHUH
(GH3HHECKOR KAPTHHBL MHPA..

YMeTsh HCI0L30BaTh TEOPETUYECKHE 3HAHMS TIPH OGBICHEHUH PE3y/IbTaTOB IKCIIEPUMEHTOB,
NPUMCHATE 3Hauust B oOnactv (QU3MKK JUIS OCBOGHUs OOIIENpO(PeCCHOHATBHBIX JHCIHIUIMH H
peueHus podecCHOHATBHBIX 3a1aY.

Baagern aBbIKaMu GU3HYCCKUX UCCIIE0BAHMIA.

1) CHoCcotOCTL OCYICCTRISITL HOMCK. XpaHenue, o0paboTKy W aHaIH3 HH(pOpMaIHU U3

PasIMUHBIX HCTOUHHKOB W 043 JIaHIBIX, IPE/ICTaBIATh €€ B TpeOyeMoM (opMaTe ¢ HCI0JIb30BaHUEM
HHQOPMALHOHHBIX. KOMIBIOTEPUBIX M ceTeBbIX Texnooruit (OITK-2).
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B pesyavmame usyuenusn Kypca pusuxu cmyoenmest 00axcHb1:

3HATL OCHOBHBIC BO3IMOKHOCTH COBPEMCHHBIX  TCKCTOBBIX  PE/IAKTOPOB H  COBPEMEHHBIX
[POTPaMM 0OPabOTKH U (1PeICTaABICHHS MHpOpMaLMH.

YMmere ucnonn3oBars rekcropblit PEIAKTOp Ul HANMCAHUst OTYETOB 110 1abOPAaTOPHBIM
pabotam. Mcinom308ats 1porpammy 00pabOTKH U NPEeCTABIEHHS PE3YIBTATOR.

Baaners nabikamu o6paboTku IKCTICPHUMCHTAIBHBIX PE3YILTATOR.

3) CnocobHOCTL K anaiu3y MOCTaBIeHHON 3anaun HCene/loBaHuit B o0stact (DOTOHHKH M
onrondgpopmaruxy (NK-1).

3HATH OCHORHKIC IPHHILLI FEHEPALIMH ONTHYCCKOTO U3JIYHCHUS Jla3epaMyl pa3HbIX THIIOB.

YMern Ucii01b308aTh SBICHHS KBAHTOBOH ONTHKM UL MBMEPCHUSL JIA3EPHOTO H3JIYYEHHS B
BHJIHMOM JlHariasoHe.

Baagers nassixamu o6paGorku IKCHECPUMCHTANIBHBIX PE3Y/IbTATOB MPOCTEHINUX ONTHYECKUX
H3MEPCHUH,

4. OBBEM JIMCUUTJIMHBI U BUbI YYEBHOH PABOTHI

Tabnuua 4.1.

S o ~
Cemecrp Bceero
Bunaer yaeGuoit paboter 9acoB
4
AYAHTOPHBIC 3aHATHS (BCero 68 68
B rom amene:
Jewwum () 24 24
HaGoparopupic paGoret JIP) il 16 16
Mﬂ_e_cxgg;aﬂmm asy 28 28
Kypcorsoit npoext / pabora (KPC) (ayIMTOpHAst Harpy3ka) - -
| Apyeue quowt ayoumopnoi patomer
| LamocrostressHas paGora (cero) 40 40
| Brom wueme: _
| ipopaborka yiekunonnoro marepuana A 7
JIOMOTOBKA K lipaKTHUCCKUM SansTAM | g 8
Bhmontenne miy AYUILHEIX TBOPYCCKUX 3a/laHui _ 8 8
padoTam M KOJLIOKBHYMam 7 7
bionroroska k naboparopupiv 3AHATHAM 10 10
A(,‘;‘zgpqcy)ggg;@gge M3YHCHHE TEM TCOPETHYCCKOM YacTH -
L.0r0TOBKA K IK3AMEHy _ -
J'ﬁ‘*r’}j,EQM?}"’)’TQf‘f‘Qﬁﬁ?ﬁf?ﬂl@ﬂﬂ%ﬁ,(fi?ﬁé?z?“3aMeH) R 3au. 3au.
_Loman Tpyoémkocrb yae I L
.. 3av€rumic ewnuun rpypoémkoern | 3 o3

5. COMEPKAHUE TUCUUILINHBI

G4 Pasaesan: AMCHMIVIHABE 1 BH/IBE 32HA THIL
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Tabmune 1.

No ianMeHonagnc pa3ieia 1 m P | Cpe Bcero | ®opmupyembie
JUACTIATLIMH b qac. KOMAETeHUHH
7 , Yerseprblii cemecTp
1 | Ky :opas onruka 6 8 8 10 32
2 | Oc. spl usukn TBEPIOrO TENA | 10 12 8 15 45 OIlK-1
3 Oc spragepHoit husnku 6 8 - 10 24 OIlK-2
4 Co. :MmeHRas drmznyeckas ) i i 5 ” [1K-1
Kaj* tHA Mupa
10 | Be. u: 24 28 16 40 108
Wroro: i 108 uaca
5.2 onepianue pasaeiioB ANCHHILIHHBL (10 JEKIHsM)
Tabowre: 2.
Ne I ,N’iGHOBaHHC ] Tpynoém- Dopmupyembie
o sazgena Coznepxanue paziena KOCTh KoMMeT MM
| L. cAIanHLL (uac.)
3 Yerpeproiii cemecTp
1 &  iosan I.1. TennoBoe u3nyuenue. 6 OIK-1
6. aia 1.2. Buewnuit goroadpexr. i
1.3. Ddpdexr Kommnrona. Kopriyckynspro OIIK-2
7 BOJIHOBOW /lyaJiu3M. HK-1
2 0 sew 2.1. Kpucrayuueckue TBeplibie Tesa. 10
& am Dipdexrnpnas Mmacca.
T 010 2.2. TenyioBple CBOHCTBA TBEP/IBIX TEI.
C T 2.3. 30HHas CTPYKTYpa TBEP/BIX TeJL.
2.4. IIpoBosiMMOCTH METAJIOB H
[10JIYIIPOBOJIHMKOB.
o 2.5. KonrakTthble sBjeHus. P-n-nepexot. OIIK-1
3 |C Lsbi 3.1. Papmoaktusnocrts. THIIE paciagos. 6 Ol1K-2
W, ok 3aKOH pa/iMOaKTHBHOTO pacnaza.
N 3.2, SliepHble peakuny.
I | 3.3. DneMeHTapHbIC YacTHIIBL
4 O jemenmasn | 4.1. CoppemeHnast Gpu3nueckas KapTHHa 2
¢ syeckas Mupa.
K wina
foa —
5.5 Cu3feabl AMCHMILIMHBI W MEKIMCUMILIMHADHBIE CBSI3H ¢ 0(ecreuHBalomuMu
(nmpeant,  simu) u obecneuyuBaeMbIMHU (I10CHEAYOUIMMH) HCHMILTHHAMY
Hi ocsoenns paznenos  mucuuiniiEel «ClieHManbHple  pasgensl GH3HKH» HEOOXOMHMBI
3HAHWA.  iYMCHHBIE B HIKOJIC W [MOJly4aeMble NAapa/uleIbHO HPU  W3YYEHHH JIMCLMILIMHBI
«Maten - coxuit aHanuzy.
Pa or mcnmnimnbl «Cnenuansable pasiesbl GH3MKH» CBA3aHBI ¢ Pas/ieiaMu HOCIeOYIOUUX
JHCHIAIL «lIpodeccnonanpuoro nukna (Gasopoit obmenpopeccuonanbHoit yacTH)» pabouero
yueOHO!. ..l
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Tabmuma 5.3.

B - Paspenn dpnzuxn 1203
Jacimnanani o - —— : .
OJIEKTPOTEXHHKA | SNIEKTPOHHAKA +
Omruveckoe MatepranoBenense ; + ]+
OCHOBB! TEXHOJNOIAA ONTHISCKUX MaTepHaioB +1 +
_Ontrueckast pusmka ' +H +
OcuoBb! onToMH(OPMaTHKH +
OcHospl poToHMKE e +
HpuGopsr KBaHTOBOH JNICKTPOHMKH ¥ GOTOHMKH il B
Dusnueckue OCHOBBI KBAHTOBOM H OITHYECKOM JNEKTPOHNKH +| +1
Qunocopust , L , +i+| +
Besonacraocts KHBHE/IEATEIbHOCTH , B +

5.4. CoorBercrBue KOMMeTeHIHMii, dopMupyeMeIxX npu H3YIeHHH ANCHUILIAHDI, H BUEOB
= . 3AHATHH A R

- Tabmana 5.4. e
- - Tlepeuens Bt sansmiii BODMET KOHTDOMS
| kowmetewmmwii  |JITO3[JIP[CPC|  Dopbikomtpon
: OIIK-1 Ompoc. Tect. Konrponsaas paGora (KOJTIOKBHYM).
OITK-2 t1 *+ |+ | + |3ammra maboparoproit paGoTel (Tect, ycTHBIA
IK-1 L1 |onpoc). Dxsamen.

6. METOIbI 1 ®OPMBI OPTAHU3ALINHA OB YYEHUS
s YCTICMHOTO  OCBOGHMS  JMCHMITTHHEL IPAMEHAIOTCS  pasiAubble  0GpasoBaTesbHEe
TEXHONOTHH, KOTOPBIE 0DECIICUHBAIOT OCTIIKEHHE IIAHAPYEMBIX Pe3yTbTATOB OOYIEHHS COrIacHo
- OCHOBHOH 06pa30BaTeNLHON HPOrpaMMe, ¢ ya&ToM TpebOBaHUi kK 06hEMy 3HaHWH B HHTEPAKTHBHOM
. (opwme. 7 o
B 6.1. Texnoorun HATEPAKTHBHOTO bﬁyq‘ennﬁnpn pazJuuHLIX Gopmax 3HaHuUI
- Tabmuua 6.1.

Gopmpr | Jlexuun | Tlpaxtideckie JIabopatopusie Bceero
Mertojier ~— | (dac) | samdrug(vac) | paborei(vac) |  (wac)
| Obcyxnenne npesentamuy u 10 4 14
| leMOHCTpanui OnbIToB I o , B
Pabora B komange o L 16 16
Yernplii onpoc unn
TECTHPOBAHKE TIPH JOIYCKE H 10 10

3aIruTe
1abopaTopHbIX paboT
Ily6nuanas saura u paséop
.| Y IOCKM MHIMBHIYAIbHBIX 10 10
- |_TBODYECKHX 3a/1aHHH H TeCTOB ' o
Htoro wHTepakTHBHRIX
3aHATHH

10 10 30 50
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7. JABOPATOPHBLIU IPAKTUKYM
Tabmuma 7.1.

Tpyno-
Ne Ne pasiena - _ Py
Hannmenopanne nadopatopusix pabor emrocTh | OIIK. TTK
/T | THCLUAI ETHHEL \
I S | (LIaC)
o Yerseprhlii cemecTp
1 1 e l3yueHie 3aBUCUMOCTH 8
SHEPreTHUECKOH CBETUMOCTH CEPOro
TENa OT TEMIIEPATYPHL.
» Buewnuit porosdpdext. Uzyucnue
3axona CToJIeToBa M MPOBepKa OIIK-1
- | dopmynsl DitHIITEHHA . OI1K-2
2 2 e OnpezeneHne WIMPUHHbI 3aIIPENIEHHOIT 8 T1TK-1
30HBI HOJYTIPOBOTHHUKA TI0
TEMIEPATYPHOH 3aBHCHMOCTH
00paTHOIro TOKA U014,
| e DBuemmuit poroaddekt.
8. NPAKTUYECKUE 3AHATUST (CEMUHAPBI)
Tabmina 8.1.
Tpyno-
No No pazjiena . Py
HaunmenoBaume npakTHIeCKUX 3aHATHI emkocth | OIIK, TIK
/I | JTACITHTIHHB
o o (ac.)
o ] YernepThlii cemecTp
1 1 Tennonsoe n3nyuenne 2
2 Buemmnit poroadpdexr. 2
3 Ddpdext Komrnrona. 2
4 KopityckyispHble CBOCTBA ONTHYECKOrO 2
| M3aydYeHus
2 - Tennosele cpolicTBa TREPIBIX TEIL 2 OIIK-1
8 IlpoBoanmMocTb METAILTOB. 2 OIIK-2
9 | IIpoBoaimMocTh H0JIynpOBOIHUKOB. 4 IIK-1
10 KOHTaKTHBIE sIBICHMSL. 2
11 - | Buyrpennuit gporoaddexr. 2
12 3 3aKOH paJMOaKTUBHOIO pacnana. AKTHBHOCTD 4
13 Snepuble peakiuu. JHEPreTHUECKI BBIXOI 4
B | peaxim.
9. CAMOCTOSTEJIBHAS PABOTA
Tabmuma 9.1. S
Temarnka caMmocTosTe IbHON Tpyno- KouTposn
Ne | Nepasaena - py OlIK, P
padoThI EMKOCTh BBIMOJIHEHUS
O/T | JIUCHTUTLTHH B! o ) 11K
(Oematusanyiis) (1ac.) paboThI
1 1-4 Ompoc.
~ OI1K-1
IHpopaboTka 1eKIHOHHOro - TecThL
7 OlIK-2
mMaTtepHana K- 1 Kontponbher
€ paboThl
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(KOJUTOKBHYM
bI).
2 1-4 Tectsl,
Hoxarororka k mpaktuyeckum
8 JIOMalIHue
3aHSATHAM
3aaHNs
3 1-4 Brmmonnenne HHIHBU Y IBHBIX g Iposepxa 113
TBOPYECKHX 3a/1aHHI
4 1-4 IHonroroska k KOHTPOABHEIM 4 [IpoBepxa
padoTaM U KOJTOKBHYMAaM pabor
5 1-2 - Onpoc. Tecr.
[Monroroska oTuéros no
e 10 Samura
1adOpaATOPHEIM paboTam )
OTUETOR
Hroro: L 40 vaca
YETBEPTBIM CEMECTP

Tembl HHAUBHAYANBLHBIX TBOpUeCKHX 3amanuii: 1. «Teropoe H3JIy4yeHHe», 2. « BHenrnui
poroarddext. Dddexr Komnronar; 3. «dusuka TBEPNIOTO Tenay; 4. «PagnoakTuBHOCTEY.

Tembr kouTpossubIx pabor: 1. «Terosoe ussiyueHuey; 2. «Buewnnit  $orosddexr.
Oddexr Kommronar: 3. «Dusuka TBeporo tenay; 4. « PagmoakTHBHOCTEY.

Tembr 1-r0 u 2-ro konokBuyma: 1. «KsanTtosas ontukay; 2. «Du3mka TBEPJIOTO TeJay.

10. HIPUMEPHASI TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)

He mpeaycmoTpeno yueOHBIM TTAHOM

11. BAJUIbHO-PEUTHHIOBASI CUCTEMA

Ocymectsnsercs B cootserctsuu ¢ [loaoxennem o nopsyKe HEMOIL30BAHMS pelTHHrOBOM
CHCTEMBL /LIl ONEHKH  YCIIEBAECMOCTH CTYACHTOB (mpukas pektopa 25.02.2010 Ne1902) u
OCHOBaHA Ha OalIBLHO-PEHTHHTOBOH CHCTEME OLEHKH YCIEBAEMOCTH, neicTeyromelt ¢ 2009 r.,
KOTOpas BKJIOYACT TEKYINHMH KOHTPOJIb BEHIOJHEHUS 9JIEMEHTOB 00BEMA IUCIMIIHHEDL 110 YTeMEHTAM
KOHTPOJIS € 110BEAEHUEM TEKYINETO PEHTHHTA.

B mepsom cemectpe no mucunruimHe «®Duznkar npenycmorper 3a4yér. I[lo oxonuaHuu
CeMeCTpa CTYACHT, HaOpaBlunii Memee 50 OA/LIOB, CYMTAETCS HEYCICBAIOIINM, He MOJTY YUBIIHM
34CT. CTYXCHT, BRIIOJHMBINGI Bee 3aI/IaHHPOBAHHbIE JTa6OPATOPHBIE paborel 1 HaOpaBLIMit
cymmy 50 u Gornee 6aUIORB, MOAYYAET 3aUET «ABTOMATOMY.

o mucnanimue «Pur3nkay npopesenie sk3aMeHa BO BTOPOM H TPeTheM ceMecTpe sIBIseTCS
o0a3atTenbupin. Hpn 9rom Gamibhas oueHka B cooTHowenuy 70/30 pacupenensieTcss Ha JIBe
COCTABIAOMMC: CEMECTPOBYIO H JK3aMeHAUNOHHY0. T.e. 70 6a/IoB MOKHO HOTYUHTH 3a TEKYIIYIO
padory B cemecrpe, a 30 Gannos — 3a OTBETH Ha YK3aMEHE.

JJIs CTAMYIIPOBANMS  TUIAHOMEPHOCTH pabOTH CTYIEHTA B CEMECTPE BBEJAEH KOMITOHEHT
CBOCBPEMCHHOCTH, KOTOPBIH [IPUMEHSCTCS (CYMMHPYETCs) TONBKO I CTYJEHTOB, 03 Omo3manuit
OTHHTRIBAIOWMXCA 110 TMPOMCIKYTOUHBIM  3JIEMCHTAM KOHTPOJIA (TECTBl, MpPAKTHYECKHe paGoThl,
KOTIJIOKBUYMIs1 ).

Ha nporsskennn Beero cemectpa Tekyilas yeIreBaeMOCTh OLEHUBAETCS TONBKO B Oaliax
HAPACTAONIIHM HTOFOM, B TOM YHCIIC U PE3YILTATHL KOHTPOIBHBIX TOUCK.

Texyruihi KOHTPONTL W3VUCHHS THCUMIIIMHBL B KAKIOM CEMECTPE COCTOHT M3 CJIE/IYIOLIUX
BUJIOB!

— KOHTPOJIb 34 VCBOCHHCM TCOPCTUHCCKOrO0 Marepuaiga - [MPOBCACHHE 4 MHCHMEHHBIX
KOHTPOJBLHBIX }7&6OT H KOJIJTOKBUYMOB;,
— KOHTPOIDL 3a TIPpAaBUJIbHBLIM  BbBIHOJIHCHHEM HNPAKTHYCCKHX pa60T — HOPOBCIACHHE Ha

HPaKTHIECKKX 3aHATHAX 5~ 7 TeCTOB:
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— KOHTPOJIb 3a BHITIOJIHEHHEM J1abopaTOpHBIX paboT.

ITo pesynpTataM Texywero KOHTposst GopMupyercs JONYCK CTYACHTa K HTOTOBOMY KOHTPOIIIO
— 5K3aMEHy TI0 JHCIHIUIMHE. JK3aMeH OCYIIECTBIETCS B BHJE OTpOCa MO TEOPETHUYECKOH 4acTH
JIUCUUTLIAHBIL.

B cocraBe cymmbl 0amwioB, MONyYEHHOW CTYASHTOM IO IHUCHHUIUIMHE, 3aKaHYHBaIOMIeHCS
9K3aMEHOM, JK3aMEHAllMOHHAd COCTaBJAIOMas NOKHa ObITh He Menee 10 6amioB. B mpoTuBHOM
CITy4ae dK3aMEeH CUMTAETCS He CAaHHBIM, CTYIEHT B ycTaHosneHEoM B TYCVYP nopsaxe o6s3aH ero
nepecaats. [Ipu HeyOBIETBOPUTENLHOM cllaue sk3amena (Mensnie 10 6anioB) Wi HEIBKe CTYOeHTA
Ha 3K3aMEH 2K3aMEHALMOHHAs COCTaBIIAIOINAs IpHpaBHABAeTCS K Hyr0 (0).

Mo mucnumnune «Pu3HKay TPOBEICHHE K3aMeHa BO 2 U 3 ceMecTpax ABJISETCS 0013aTeNbHBIM.,
OK3aMeHallMOHHBIA OWJIeT COAEPKUT TpH Bompoca. MakcumanpHas OIEHKa 3a KK BOIPOC
coctapnger 10 6awos. MakcumanbHas aK3aMeHaHOHHAs OlleHKa cocraniseT 30 6aios.

B rabaunax 11.1. u 11.2. comgepxarcs npumepbl pacnpeneiicHds OaIOB Uisd [AHCIHINIHHEI
«Du3uKa» B TEHEHHHU IIEPBOTO CEMECTpa, 3aBEpINAIONIErOcs 3a4€TOM C OLEHKOH, M IS BTOPOIO

CEMECTPA, 3aBCPIArOIIETOCA 3a4ETOM, U TPETLETO CEMECTPOB, 3aBEPHIAIOITHNXCA DK3aMCHOM.

- Tabnuna 11.1. Pacnpenenenue 6a1710B BO BTOPOM H TPEThEM CeMecTpaX H3yueHUs QU3NKH

& .. | MakcuManpHBIH
MaxkcumaneHbiit | MakcuMabpHBII :
1 6amn 3a mepuon | Beero
DnaeMeHThl yueOHOM! Oann ¢ Hayana | Gaiui 3a mepHon
mexnay 2 KT u 3a
eATENbHOCTH cemMecTpa 1o mexay 1 KT u 2 e Dol
mater 1 KT KT 1 P
ceMecTpa
Ilocemenne 3ansTuit 4 4 4 12
WupuBunyansHeie 9 9 6 24
TBOPUECKHE 3aaHus
KonTponsusie paboTsl Ha 10 10 10 30
IPAKTHIECKIX 3aHATHAK ; i
KomnoxBuymsl 5 10 10 25
| I@QMHOHeHT 3 3 3 9
CBOEGBPEMEHHOCTH
Hroro MmakcuMyM 3a 31 36 13 100
NepHos:
Criaya nx3aMeHa -
Hapacrawumm urtorom 31 67 100 100
Tabmmua 11.2. Pacnipeniesienue 6auioB B TPEThEM CeMeCTpe H3yUYeHHs QH3UKH
.. ... | MakcumanbHbIi
Maxcumanpnstii | MakcumansHbId
. : Oamn 3a mepuox | Beero
JneMeHTH! yueOHOH Oann ¢ Hayana | Oast 3a mepuoj
Mexay 2 KT u 3a
JHeATEeILHOCTH ceMecTpa Jio mexay 1 KT u 2 SN o
nmatel 1 KT KT P
ceMecTpa
Ilocemmenue 3anaTuit 1 1 1 3
WNupusuayaisaeie 5 5 5 15
TBOPYECKUE 33IaHUS
KonTponeHsie paboTe! Ha 4 5 3 12
IPaKTHYECKUX 3aHATHSIX
Brmonuenune
nabopatopHbix paboT U 9 9 7 25
3alUTa OTYETOB
Konnoxsuymsl 3 6 3 12
Komnonenr | 1 1 3
CBOEBPEMEHHOCTH
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HToro MakcnMym 3a !

nepHoa: e

Crpaua dK3aMeHa T - 30
Hapacrawimum nror (m 23 50 70 100

23 27 20 70

Tabnuna 11.3. Hepecder 6a:1:108 B OLEHKH 33 KOHTPOJIBHBIC TOUKH
7 ~ baniel HA 1aTy KOHTPOJIBHOH TOUKH OueHka
Hc MeHee ‘)O,o or \ldl\LHNhL]l)HOH cymmbl Ha Jgaty KT

5

Ot 70% o 89% 0T MaKCHMaJILHOH CyMMBI Ha gaTy KT 4
3

2

Ot 60% JI0 ()9% OT MAaKCUMaIbHOH CYMMBI Ha J1aTy KT

MSHCL 60% ot MakcuMaibHOl cymMmmbr Ha gaTy KT

ITpeoGpazoBarine cymmbl OAIIIOB B TPAIMIHOHHYIO OLECHKY M B MEXKAYHAPOAHYIO OYKBEHHYIO
oneHKy (Tadimna 11.4) NpoucxouT 0JMH pa3 B KOHIE CEMECTPa TOJBKO MOCNIE HOABCACHHA HTOTOB
H3YUSHHS AMCUMTUMHBL «DU3HKa». T.€. HOC/e YCCIHOM Cla9n DK3aMeHa!

TaGnuua 11.4. [Tepecuer nToroBoii cymMmbr 0aJioB B TPAIMIMOHHYIO M MEXKIYHAPOHYIO ONCHKY

Ouetka (I'0C) Nrorosasi cymma Oajios,
YUHTBHIBAET YCIIECIHO Ormnenka (ECTS)

. | chanHpIH JK3aMCH

S (ot rnw{Ho) 90100 A (OTIHYHO)

- 85-89 B (ouennb xopouo)
4 (xopomo) - 75-84 C (xopowio)
7074

j’f*'“"——f — e €569 D (y1oBJI€TBOPUTEIIBHO)

3 (YMOBACTBOPHUTCIBHO) T T 60 64 E (1oCpe/iCTBeHHO)

| 2 (ney L[OBJICTBOpIA I GTIbHO) - | Hmxe 60 bamios F (4eya0BIETBOPHTENBHO)

2. YYEBHO-METO/IMYECKOE 4} NHOOPMAINMOHHOE
OBECHEYYHUE JIMCHUILINHBI

12.1. GeiioBHas aureparypa:
1. Casemve W.B. Kype oGuieit dusnku: yueGHoe mocobue ans Brysoe: B 3 T. —7-e w31,
CTEPEOTHIL. (H6 Jlann, 2007.
T. 3: Keantopas onrika. Arompas ¢usuka. ®usnka TBEpAOro Tena. POu3pka aTOMHOTO
SPA FOJISMEH TAPHBINX HACTHIL -~ 317 ¢. (B 6ubmnotexe — 151 7x3.).
0. Cusyxui JLB. O0mwii kype dusukn: yueOHoe rocodue s BY30B B 5 1. — M.: ®uU3MaTInT,
2005-2006.
T. 5: ATomnuas ¢ sicpHas (pU3MKa. ~ 3-¢ W3il., cTepeoTrir. —~ M.: Ou3MaTIuT, 2006. — 782 c.
(B 6ubimoreke - 100 5x3.).
3. 3ueman A, Tornec O.M. Kype obuieit ¢uzukn. B 3-x 11. [DnekTpoHHBIN pecype] — CII6.:

HaHb, 2007.
T. 3: Onruxa. Gnanka atoMoB H Mojekys. OH3EKa aTOMHOTO sIpa H MHKPOYacTHll. — 6-
€ M3 L S12c. PeknMm Joeryna on-line c KOMIIBKOTEPOB TYCYP:

http:/e Janbook.com/books/element.php?pll cid=23&pll 1d=508.
12.2. /lonosmurenpbuas Jureparypa:
1. Cageaper W.B. CEOpHHK BOMPOCOB 1 3a1a4 110 00uIeH (usuKe. [DnexTponHbii pecype] — 5-€
w3n..  crepeornn. - CTI6:  Jawe, 2016, - 292c. Pexxum  poctyna  on-line:
http://e.lanbook.com/books/clement.php”pl cid=25&pl1_1d=71766 ¢ xommbrotepos TYCYP.
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2. Mpoaor M.E. Kranroras gpusuka. OcHOBHBIE 3aK0HBL Y4yeOHOE 1TocOOUe /U1l BY30B. — 2-€ H3/.,
aom. - M. bBMHOM. JlaGoparopus 3nanuii. 2004, — 256 ¢. (B dudmmoteke — 100 5k3.).

5. Uponos NI 3a1aun no oduie#t guznke: YueOnoe nocoOne 55 BY30B. — 7-€ H3M., CTEPEOTHII.
=M. BUHOM. JlaGopaTtopus suanuii, 2007. — 431 c. (B dubnnoreke — 496 3k3.).

4. Yepron AL, Bopodnér A A. 3anaunuk no guszuke: YuedOHoe nocobue Ui BTY30B. — 8-¢ H31I.,
nepepad. u on.- M.: @uwzvarant. 2007, — 640 c. (B 6ubnuoteke — 99 »k3.).

5. Boaskenmredn B.C. COoopHMK 3aiad 1o odumieMy Kypcy (Qu3uku: YdedOHoe Mocodue s
BTY30B. — 12-¢ 13,1, penp. - M. Havka. 1990. - 396 ¢. (B dubnuoteke — 148 7x3.).

6. Koszwiper A, B. Kype sexnuit no dusuke: Yuednuk. — Tomek: TYCVP, 2007. —421¢c. (B
oudImoTeKe - - 697 9K3.).

7. Kamaiunnkos H.JIL. Kowxepnnkor HM. ®usuka. MHATepHET-TEeCTHpOBaHNe Oa30BBIX 3HAHMIA.
[Dnexrponnnit  pecype|] —1l-¢ w3zn. —Cl6.: Jlame. 2009. —160c. Pexum jgoctyma on-line:
http: e.lanbook.com books'element.php?pll_cid=253&plt_1d=172 ¢ komustorepos TYCYP.

12. Jlososekuit B.H. Kype ¢usuxu. B 2-x 11. [D1exTpoHHBIH pecypc] — 6-¢ U3, UCTp. U A0, —
CTIo.: Jans. 2009,

T.2: Ksaurtosasg ¢mi3uka. Crarucruyeckass (usuka M TepMmojuHamuka. CoBpeMeHHas
dusrucckas KapTHHa Mupa. - 608 c. Pexnm JlocTyna on-line:
htip://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ komunbtoTepos TYCVYP.
T. 3: Kanrosast ornrnka. AtomHas ¢usuka. dusuka TBEpaoro Tena. DuU3nMka aroMHOTO
Apa H DICMEHTapHBIX yacTuil. — 10-e wsn., crepeotun. — CI16.: Jlans, 2011. — 320 c.
Pesun Jocryna on-line C KOMITBEOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_1d=2040.

14, ©prin C.O.. Tumopera A.B. Kypc obmmeit puszuxu. B 3-x 1. [Dnextponusii pecype] — CLI6.:
Jlans. 2009.

T. 3: Omrrnka. Aromnas gusnka. - 10-e u3a., crepeorun. — CII6.: Jlanp, 2009. — 656 c.
Pexum JIOCTYVIIA on-line ¢ KOMIIBIOTEPOB TVCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=419.

12.3. YueOno-meToanvueckue nocodUs 0 NporpaMMHoe odecredenne

1. Yuebrio-memoouueckue nocoous 0414 HPAKMUYCCKUX 3AHAMUI U CAMOCHOAHENbHOU
padomol [ DaeKTpOHHBI pecypcel:

2.1 Yyxxos KOOI DiremenTn atoMHOW  (QU3UKH M KBAHTOBOH MeEXaHMKHW: YueOHO-
MeTosueckoe  mocoone. COOpHMK TecTOBRIX BompocoB. — Tomex: TYCVYP, 2011.—-68 c.
Pexcun jroctyria ¢BoOo B JUIst ckauuBanust: http://edu.tusur.ru/training/publications/1104.

2. Yueoico-memoouueckue nocodus 0711 6vInOJAHEHUA T1ADOPAMOPHBIX padom [DIeKTPOHHBIN
pecype]:

3.1. ®enopos M. B.. bypnopuumn B. A. Bremnuit Qorosddexr. Mzyuenue 3axona
Croncrosa u mposepka GopMyarpr DiHmTeHa: MeTtoaudeckne ykazaHus K JadbopaTopHOH
padore.  -- 2009. 11 c. Pexum  goctyma  cBOOOAHBIM  JUIST  CKAYUBAHMS:
hitp:/redu.tusur.ru/traming,/publications/851.

3.2 dposn AL Kupmamon  AM., ®enopos M.B. HMsydenue 3aBHCHMOCTH
EPTCTHICCKOT CBETHMOCTH HAIPETOro Teja OT TemuepaTrypbl: MeTojudyeckue yKasanus K
naboparopuoit padore. - 2010. 14 c¢. Pexxum noctyma cBOOOAHBIH I CKauMBaHUA:
http://edu.tusur.ru/training/publications/853.

3.3, Myvxauer B.A.. ®enopor M.B. OmnpeneneHue I[HPUHBI 3alPEUICHHON 30HBI
NOAYHPOBOJHIKA 110 TeMICparypHoil 3aBUcUMOCTH o0paTHOTO ToKa auonaa: Metoauyeckue
yraszaiast K iadopatroproit padotre. - 2009, 11 ¢. Pexxum pocryiia cBOOOIHBIN 118 CKAYHBAHUA:
hitp:/. edu.tusur.ru/training ‘publications/853.

3.4 bypiosunn B.ALL deropos M.B. Bryrtpennuii  gortorddexr: Metonndeckue
yKazanus K adoparoproit padore. — 2010. 10 ¢. Pexxum nocryna cBOOOIHBIH /U1 CKaYUBaHUS:
http:/Zedu.tusur.ru/training/publications/936.
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3. Komivwomepsiole  0pocpasMymbl MOOeAUPOSAHUA  HEKOHOPbLIX Qusuueckux AeneHUl 6
AAOOPAMOPIi 051 NPEKATHKY.ME.
12.4. Wo:1 cricHoanbLIX epeacts (POC)
Mo L ONCHOUTILIX CPEICTB IIPUBE/ICH B IPHJIOKEHHA | K JIaHHOH MPOTrpaMMe.

13. MATEPHUAJIBHO-TEXHUYECKOE OBECHTEYEHHE
JAUCHUTIIUH b

Js odectieucH s UTCHIs KYPCa JICKLUMH HCIIONMB3YETCst CCHHalbHas JEKIMOHHAS ayIITOPUs
kadeapsl Qusiikn (230 ay.i. ©@DT). ocnam€nnas MyIBTHMEIHHHBIM HPOCKTOPOM, KOMIILIOTEPOM H
skparaMu. )it odecricucnns  1a00pATOPHBIX  padoT 1o Gu3HKe  UCMOIB3yloTCd 6
CHCTIHATH3HPOLAHITLIN (1031 PA3IHUMBIC  pazlenbl  Kypea) 1abopaTopuu kadeapel  GU3HKH,
OCHAINGHHBIY  COOTBCTCTBVIONMMY  Tad0PaTOPHBIMK - YCTAHOBKAMM.,  MakKeTaMH., CTCHIaMH H
KOMIILIOTEP:thix 000PY,IOBAHUCM.

4. METOJANMYECKUE PEKOMEHJALMH [0 OPrAHM3AIIUH
N3YUEH U JIACHATLINHDBI

OOBEN  +4acOB. TIPEIVCMOTPCHHBIN  VHEOHBIM TUIAHOM JUIsL H3Y4EHHA Kypca duzukn, He
HO3BONSIET PACKPLITE B IEKIHAX TOJIPoOHO u 11ydoko matepuan. llostomy npu peaiusaniu
IPOrPAMMB! CTVIENTHI JIOIDKHbL J0CTATOUHO MIIOTO paboTaTh CaMOCTOATE/ILHO KaK [IPH NOBTOPCHHH
JIEKIMOHHO O MATePHaia, 1aK M MOJAFOTOBKE K TPAKTHYECKUM, JTabOopaTOPHBIM H KOHTPOJILHBIM
sadsTSM. s obccrieueHus 3QQEKTHBHOTO YCBOCHHS CTYACHTAMH MaTCpHaIoB JAHCIHMILTHHBI
HEOOXOMMMO HAa HEPBOM 3aHATHH OOECTeUMTh WX CITMCKOM BOMPOCOB. MOJICKAIUIMX H3YyHEHHIO,
CIIMCKOM OCHORHON H HOTNOHHTETLHON JIATEPATYPBI TS CAMOCTOATEIHON pabOTHL.

JUIS (2KYIICIO  KOHTPOAs YCHCBAEMOCTH M IPOMEKYTOYHOH aTTECTAlMU  HCHOJBb3YeTes
TCCTORBIA KOt PONE 3HAHHH.

fa  sexuusy  HEOOXO/WMO  oOpamarh — BHHMaHWe  Ha  OCOOCHHOCTH — IPHMCHCHUS
PACCMATPHBLCKOrG Marepuaia B MOCI e/ yOMUX Kypeax, a TakKke B Oyjyieit npodeccHnoHanbHONR
JCHTCIIBHOC T H.

12
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Mpunoxexwe 1

degepanbHoe rocysapcTBeHHoe brogKeTHoe o6pa3oBaTeibHOe YHpEeAeHNe BbICLIEero
npodeccnoHanbHoro obpasosaHuna

«TOMCKUIA FOCV,D,APCTBEHHbIVl YHWUBEPCUTET CUCTEM YMPABNEHUA U PALIVIOSNEKTPOHMK» (TYCYP)

< YTBEPKIAIO

Hpopel?x/fn; no yueGuoii padore
LLex 2/1/ M. E. TposaH

« » 2016r.

®OHA, OLEHOYHbIX CPEACTB MO YYEBEHON OUCLIUIMJIMHE (NMPAKTUKE)

CneuuanbHble pasaenbl dU3nKU
(nONHOE HaUMEHOBAHKE YHeBHON AUCUMNINHEI U/ NpaxkTUKK)

YpoBeHb OCHOBHO# 06pa3OBaTeanou nporpammbl 6axkanaspwmar
(baxanaspuar, MarucTpaTypa, cneupanurer)

HanpasneHnue(sn) NOAroTOBKK (cneumnanbHoctb) 12.03.03 Portonmka U onTouHOpPMaTHKa
(MonHoe HauMeHOBaHWe HaNPaBNeHNA NOATOTOBKN (cneuunansHocTy))

ﬂpodmnb(u) POTOHUKA HenuHenHbiX, BONHOBOAHbIX U nepuoanvecKMx CTRPYKTYpP
(nonHoe HaumeroBaHve NPOGUNA HANPABNEHMA NOAFOTOBKY (cneuunansHocTu})

dopma obyuenna OuHas
{o4Han, o4HO-3304HaR {BeuepHan), 3a04Han)

®aKynbTeT INEKTPOHHON TEXHUKK
(cOKpaLLEHHOE 1 NOAHOE HaumeHoBaH1e dakynsTeTa)

Kaq)e.qpa 3N (InekTpoHHbIX NpUbopos)

(coKpaLeHHOE W NoJIHoe HanMeHoBaHWe kadpenpbt)

Kypc 2 Cemectp 4

YueBHbiii nnan Habopa 2013 roaa.

3auer 4 cemecTp Dnod. 3auer cemecTp

JK3ameH cemecTp

Tomck 2016
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1 Bsbegenue

doun onerounsix cpeacts (POC) apuseTcs NPUIOKCHHEM K paboueii mporpaMMe JTUCIHHUIIINHBI
(IPAaKTHKH) H TPEICTaBIAeT CoGOH COBOKYNMHOCTh KOHTPOJIBHO-M3MEPHTEIBHBIX MarepuanoB
(THDOBBIC 3a7auM (3afjaHHA), KOHTPOJNBHbIE PabOTHI, TECTH H Ap.) W METOJOB HX HCIIOJIb30BaHHA,
IpeIHA3HAYEHHBIX Ui M3MEPEHHS YPOBHS JTOCTHKEHHS CTYICHTOM yCTAHOBJICHHBIX pe3yIasraroB
o0Oy4yeHHs.

®OC mno mucuMIUIHHe (IPAKTHKE) HCMONb3yeTcss NP TPOBCACHHM TEKYMICro KOHTPOIA
yCIEBAEMOCTH W NPOMEIKYTOMHON arTeCTallMi CTYACHTOB.

[lepeyeHb 3aKPEIUICHHBIX 32 MUCHHIUTHHON (TipakTHKO#) KOMIIETeHIk} IpUBeeH B Tabuue 1.

Ta6anua 1 — Mepedens 3aKpenIeHHBIX 32 THCUHIIHHOM KOMIeTeHITHIi

Iranbl (OpMHPOBAHHS
KOMIIeTeHIIMH
OIIK-1 CIOCOOHOCTBIO PEJCTaBIATh aneksardyto | 1. JlojxeH 3HaTh
COBPEMEHHOMY YPOBHIO 3HAHM{ HAyJHYIO KapTHHY (u3uYeCcKUE OCHOBBI
MHpa HAa OCHOBE 3HAHHS OCHOBHBIX IOJIOXEHHH, KBAaHTOBOM OTITHKH, QHU3UKH
3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAyK M MAaTEMATHKH | TBEPIIOTO Tella, sAepHOMU
GU3UKH ¥ COBPEMEHHOM
(bu3nvecKoit KapTHHEL
MHpa.
2. JomxeH yMETh
UCIIONTb30BATh
TEOPETHUYECKUE 3HAHHUA TIPH
00BSICHEHUH pe3y/IbTaToB
HKCIIEPHMEHTOB,
[IPUMEHSTh 3HAHHA B
obmacTH QU3NKH I
ocBoeHus obuenpodec-
CHOHAJBHBIX JUCLHUILUIHH H
perenus nmpogeccro-
HaJNbHBIX 331a4.
3. JloykeH BIaleTh
HaBBIKAMHA (H3HYECKHX

Kon ®opMyTHPOBKA KOMIIETEHITHH

HCCJIeIOBaHHM.
OIIK-2 CIIOCOOHOCTBIO OCYIIECTBIIATE ITOUCK, XpaHEHHE, 1. Jlo;keH 3HAaTh OCHOBHBIE
06paboTKy 1 aHaIM3 HHGOPMAIUH U3 PA3JIMIHBIX BO3MOXXHOCTH
HCTOYHMKOB H 6a3 NaHHBIX, IPEACTABIATH €€ B COBPEMEHHBIX TEKCTOBBIX
TpeGyeMoM (opmare ¢ HCIIONb30BAHAEM PEAaKTOPOB U
MH(OPMAIIHOHHBIX, KOMIBIOTEPHBIX M CETEBBIX COBPEMEHHBIX IIPOrpaMm
TEXHOJIOTHH 06paboTkH U
IpeICTaBICHUs
uHpOpMaLIHH.

2. JlomxeH yMeTh
HCIIONB30BaTh TEKCTOBBIA
peNaKTop /1S HaluCaHuUs
OTYETOB IO JIAGOPAaTOPHBIM
pabotam. Mcnone3oBars
nporpamMmy o6paboTKH U
TpeICTaBIIEHUSA
PE3yIbTATOB.
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3. JlomxeH BiIaneThb

HaBBIKaM# 006paboTKu
9KCIIEPUMEHTAIBHBIX
pe3yJIBTaToB.

IIK-1

CIOCOOHOCTRIO K aHAIM3Y ITOCTaBICHHOH 3a/1aun
HccyieoBaHuH B 06macTu GOTOHUKU U

ONTOMH(OPMATUKH

1. Homxen 3uars OcHOBHEBIE

[IPUHITUITE TeHEepaIiH
ONTHYECKOTO M3IYUCHHUS
nazepaMH pa3HbIX THIIOB.
2. JTomxen yMeTh

HCITIOJIB30BATh SABJICHUS
BOJIHOBOH M KBaHTOBOI
OIITUKH JJIA U3MEPEHUS
JIa3€pHOTO H3JIYYECHHUS B
BHJIUMOM JIHaMa3oHe.

3. JlomxeH BIaAETh

HaBrikamu 06pabotku
SKCTIEPHMEHTAIIBHBIX
PE3yIBTaTOB MPOCTEHIITNX
ONTUYECKHX U3MEPEHHH.

2  Peanuszanusa xoMiereHImi

1 Komnerenunusa OIK-1

OIIK-1: cnocofHOCTLIO MpeacTaBIATH AIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHH HAYYHYIO
KAPTHHY MHpa HAa OCHOBE 3HAHHN OCHOBHBIX IOJIOKEHHI, 3aKOHOB H METO/I0B €CTeCTBEHHBIX

HaAyK H MAaTEMATHKH.

dbopmuposaHua

KomMnereHuuun H606XO,D,VIMO OCYyWecTBuTL pAa, 3Tanos. JTanbl

bopMUPOBAHUA KOMNETEHLUUM, NPUMEHAEMbIE ANA 3TOTO BMUAbI 3aHATUIA U UCNONb3YEMble CPeacTsa
OLieHuBaHNA NpeacTasneHbl B Tabauue 2.

Tabanua 2— Iransl GOPMHPOBAHNS KOMIIETEHI[HH H HCIIOJIb3yeMble CpPe/IcTBA OLIEeHHBAHUS

ocBoeHHUsA obmenpodec-

CocrTan 3narn YmMmern Baampers
HWcnonn3oBath
CnocobHOCTE
TEOpeTHUECKHE 3HAHUS
MPEICTABIIATH
HpH OOBSICHEHHH PE3YITh-
(buznyecKHe OCHOBBI
N TaTOB HKCIIEPHMEHTOB,
KBaHTOBOM OINTHKH, Hasrikamu
TIPAMEHSThH 3HAHHUS B
Conep:xaHue 3TanoB (U3UKA TBEPAOTO TeNa, busnyecKux
. obnactu Guzuku s "
snepHor QU3MKH U HCCIIeq0oBaHnl

COBPEMEHHOH
N CHOHAJIBHBIX JUCIUILINH
(H3MUECKOH KapTHHBI
MHDA U peteHus npodeccuo-
pa. HaIbHBIX 3a1a4.
o Jlexuuu; o JlabGoparopHsie
. ’ P . P e JlaboparopHsble
Buael sansrui e Ilpaxruyeckue paboTEI; AGOTLL
3aHATHS ¢ BrmonHeHHe P ’

CornacosaHa Ha noprane N2 6258




JIOMAIITHETO 3aJaHus;
e CamocTrodarenbHas
paboTa CTyZieHTOB

Tecr; e JlabGoparopHas e 3ammurta
KonTponbsHas pabora; nabopaTopHBIX
pabora; o KoHcnexr pabot
Hcnosnilyemble W auBuayansHoe CaMOCTOATEIBHON
cpexcTBa OleHHBAHUSA TBOpYECKOE paboTsl
3a/laHue;
Ox3amMeH .

Oo61nue XxapaKTepUCTHKH TToKa3aTelelt ¥ KpUTEPHEB OIICHUBAHU KOMIIETCHIINH Ha
BCEX 3Tamnax NpuBeJeHHI B TabnuIe 3.

Taounna 3 — O6mue XapaKTCpPpHCTHKH nokasareJjeil n KPHTEPHCB OUCHUBAHUA KOMIICTCHIINH 10

yTanam
Ioka3arenn u
3nars Ymern Baagers
KpUTepHH
Obnanaet Obnanaer
(hakTHUeCKUMH U IMAra3’oHOM
TEOPETHYECKUMHU MPaKTHUYECKUX
. Kontpomipyer pabory,
. 3HAHUSIMH B yMeHuH, TpebyeMbIxX
Oraununo (BeICOKHIT TIPOBOJIUT OLIEHKY,
npenenax JUISL pa3BUTHSI
YPOB€HbB) . COBEpPINEHCTBYET
H3y4aeMoi 00)1acTH | TBOPUYECKHX .
N JedcTBHS pabOTHI
¢ TTOHUMaHHEeM pelleHuH,
IpaHuly abcTparupoBaHus
MIPUMEHUMOCTH pobiieM
OO6mnanaer beper
3HaeT GaxTH, JMana3oHoM OTBETCTBEHHOCTH 3a
TPUHITUIIBL, HPaKTHYECKUX 3aBepHIeHUE 3a1a4 B
Xopomo (6a3oBbIil Mpo1ecchl, 001ue yMEHHUI, TpeOyeMbIX HUCCJIEIOBAaHUH,
YPOBeHbB) MIOHATHUS B JUISL pEHICHHUS TIpHCIIOCa0JIUBAET CBOE
rpenenax oTpeAeIEHHBIX MOBeICHUE K
u3ydaeMoi obrmactd | mpobiem B 001acTH 00CTOATENBECTBAM B
HCCJIeZIOBAHMUS pelieHur npodneM
OGnanaer
OCHOBHBIMH
Oo0nanaet
Ya10B/1€TBOPUTEIHLHO YMEHUSIMH, Pabotaet npu npssMoM
(TIoporoBbIii ypoBeHb) 0a30BIMH OBUIHMH TpeOyeMbIMU AJIS HaOMoOACHUN
P yp 3HAHUAMH peby
BBITIOJTHEHH S
HOPOCTHIX 33/1a4

(DOpMy.HI/IpOBKa nokazarene u KPHUTEPHUCB OLCHHUBAHHA JaHHOH KOMNETCHIIUH I[IpUBCACHA B

Tabauue 4.
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Ta6muna 4 — MMokazaTe/ i H KPUTEPHH OLEHUBAHHS KOMIETEHIMH Ha STanax

IHokazaTe I K

3HaTh YMmeTh Baaners
KpHTepHH
aHaM3upyeT
CBA3U MEXKIY
pa3THYHBIMH CcBOOOTHO criocobeH
bU3AIECKUMHU IPHMEHSIET METOBI PYKOBOIHTH
HOHATHIMY; pemeHus 3a1a4 B MEXIUCITUTUIMHAPH
MpEeiCTaBIsgeT HE3HAKOMBIX oilf KOMaH/10H;
crocoOnI | CUTYalHAX, ¢BOOOHO BIAJEET
OrHO (BbicoKHi pEe3yJIbTaThl yMeeT pa3HBIMH
ypoBeHD) HCIIOTb30BaHUs MaTeMaTH4YeCKH crrocobaMu
pas3INYHBIX BBIpaXKaTh, U OpeCTaBIECHHS
dbuzuYeCcKUX apryMeHTHPOBAHO busmyuecKon
Mozenei; JIOKa3bIBATh uHboOpManvH B
MaTeMaTH4YeCKH OJIOKEHUS rpadu4ecKoi u
000CHOBBIBAET peaMeTHON MaTeMaTH4yeCcKOMi
BEIOOp MeTOzIA H 00NacTH 3HaHMS dbopme
IUTaH pelieHus
3a/1a44
[TOHUMAET CBA3H CaMOCTOSITENTEHO
MEXKITY noadupaeT 1 KPUTHYECKU
pazIuYHBIMA TOTOBHUT VI OCMBICIIUBAET
GU3NYECKUMH IKCIIEPUMEHTA ITOJTyYeHHBIE
[IOHSATHSIMU; HeoOX0AuMOe 3HAHUS;
HMeeT 000pyHOBaHHE; KOMIIETEHTEH B
IpeACTaBIeHUE O IIPUMEHIET METOBI pa3THIHBIX
Xopomo (6azoBBIi (bmnqec%(nx perneHus 3a1a4 B curyarusx (pabora
ypoBexs) MOJIEJIAX; He3HaKOMH.X B
apryMeHTHpYeT CATyalUAIX; MEXTHCIMILIHHADH
BBIOOD METONA yMeeT KOPPEKTHO oif KoMaHZE);
peIeHUs 3a/1a4H; BBIpAXath K BJIAJIceT pa3sHbIMH
COCTaBJISET IIJIaH apryMeHTHPOBAHO criocobamu
pelIeHus 3a/1a4u; 000CHOBBIBATh TIpEe/ICTaBIEHUS
rpaduyuecKu TIOJIOKEHUA bu3ruecKon
UIUTIOCTPUPYET peIMETHOM yHbOpMAalMH
3aaqy 06acTH 3HaHHUA
JAeT oIpe/eneHus yMeeT paboTars Co BIAJIEET
OCHOBHBIX CTpaBOYHOH TEPMHHOJIOTHEN
MTOHSTHIA; JITEpaTypoi; peaMeETHOR
BOCTIPOU3BOJIUT HCITOJIB3YET 007acTH 3HAHUA,
YnoBaeTBOpUTEIBHO OCHOBHBIE npubopel, criocobeH
(nmoporoBbiii ypoBeHb) ¢duzuyecKkue yKa3aHHBIE B KOPPEKTHO
GbaxThl, Uiy, ONIHCaHUHU Ipe/ICTaBUTh
pacrio3HaeT Ha60paTOpHOI>'I 3HaAHUA B
¢bu3uUecKue paboThl; MaTeMaTHYeCcKOH
OOBEKTH; yMeer bopme
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e 3HAeT OCHOBHBIE
METO/IBI peIleHUsS
THIIOBBIX 33734 U
yMeeT UX
IIPUMEHATH Ha
NpaKTHKE

MpeACTaBIATE
pe3ynbTaThl CBOEH
paboTHI

2 Komnerennusa OITK-2

OIIK-2: cnocoGHOCTBIO OCYECTBAATE MOHCK, XpaHeHHe, 06padoTKy H aHAIH3 uHdopManun U3
pazIMYBBIX MCTOYHMKOB M 023 NaHHLIX, NpPEICTaBIATL €¢ B Tpebyemom ¢opmare ¢

HCNO0JIb30BAHHCM HH(l)OpMaIlHOHHle, KOMIILIOTEPHBIX H CETEBBIX TEeXHOJIOTHil.

Lna

dopmmposaHma

KomneteHUun H606XOAMMO ocywecTtsnTe  pAg  3Tanos.

3T1anol

GOPMUPOBAHUA KOMMETEHLMM, NPUMEHAEMbIE JNA STOTO BUADI 3aHATUM U UCNONb3YEMbIE CPeacTsa
oLEeHUBaHWA NpeaCcTaB/eHbl 8 Tabauue 5.

Tabanna 5- Jranbi (]mpanOBamm KOMIIETEHIHH H HCII0JIb3yEeMbI€ CPEeICTBA OLICHHBAaHNNA

Cocras 3HaTh Ymerns Bnagers
CnocobHOCTh
OCYIIECTBIATH HOUCK,
XpaHeH#e 1 06paboTK
P p Y| Yicnonssosars
uHpOpMaLUH C .
TEKCTOBBIH PEAAKTOP I
MCIOJIb30BaHUEM
HAMHACAHUS OTYETOB I10 Haprikamu
OCHOBHBIX
. na6oparopHbM pabotaM. | 06paGOTKH
ConeprkaHue 3TaIOB | BO3MOXHOCTEH
Hcnonw3oBarh 9KCIIEPUMEHTANIBHBIX
COBpPEMEHHBIX
nporpaMMy oO6pabOTKM M | pe3yJIbTaroB.
TEKCTOBBIX PEAAKTOPOB
Ipe/ICTaBICHUS
H COBPEMEHHBIX
pe3yIbTaToB.
nporpamMM 06paboTKH
NpeJCTaBICHUS
nHpopMaLUU
o Jlexuuuy;
e [paKTHYECKHE e JlaGoparopHble
. 3aHATHH. paboTsr; o JlaboparopHusie
Bujanl 3angTuid
e jnabopaTopHEIe e CaMocTosTelIbHas paboTHL
paboThI; paboTa CTYJIeHTOB.
Hcnoan3yemsble Tecr; ¢ JlaGoparopHble e 3amwura
CpeACTBA OLICHHBAHMA | e yCTHAs Oecena; paboTsl; naboparopHBIX
e D3K3aMeH. e Koncnekr pabor.
CaMOCTOATEIBHON
paboTBL.

O6I].IHC XapakKTepHUCTHKH rokaszareseH u KPHTCPUCB OLICHHBAHHA KOMIICTEHITMH Ha
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BCEX dTanax NpuBCACHLI B tabnuine 6.

Ta6auna 6 — O6mue xapakTepHCTHKH NoKas3are/iell H KpHTepHeB OLleHHBAHHA KOMIIETEHIHH 10

dTanam

Hoxa3zarenu u

3uarth Ymers Baagers
KpUTepHH
Ob6nanaer Obnanaer
(daKTHIECKUMH U JTarna3oHoM
TEOPETHYECKUMHU MPaKTHYECKHX
N Kourponupyet paboty,
. 3HAHUSIMU B yMeHu#, TpeOyeMBIX
O1im4Ho (BBICOKHIT HPOBOJUT OILICHKY,
npenenax JUTSL PasBUTHS
YPOBeHbD) . COBEPIIEHCTBYET
H3yyaeMoi 00acTH | TBOPYECKHX o
. neiicTBus paboTh
¢ NOHUMaHHEM pELICHHUIH,
rpaHuI] abcTparupoBaHUs
HIPHMEHUMOCTH npobieM
Obnagaer beper
3naeT QaxTsl, JaAa30HOM OTBETCTBEHHOCTD 34
IPUHIIUIIBL, MPaKTHYECKHX 3aBepIIeHHe 3a7a4 B
Xopomo (0a3oBbIi MPOIIECCHI, 00LIHe yMeHHuH, TpeOyeMBIX HCCIIEI0BaHNH,
YpOBEHB) HOHATHUSA B JULS peLeHUs npuciocabluBacT CBOe
npenesnax OTpeIeIEHHBIX [TOBE/IEHUE K
u3ydaeMoit obnactu | npobieM B obnacTu 00CTOATENILCTBAM B
HCCIIeIOBaHUA perneHuH podiemM
Obnanmaer
OCHOBHBIMH
Obnanaer
YaoBAeTBOPUTEALHO YMEHHSIMY, Pabotaet npu npaMoM
(moporoBbiii YpOBEHD) 0a30BLIMH OOIHMH TpeOyeMBbIMH I HaOMIONeHUN
P yp 3HAHUSAMHA peny
BBITIOJIHEHHS

MNpOCTHIX 3aaa4

Tabauna 7 —Ioxa3zaTeju " KpPHTEPHH OLICHUBAHUSA KOMIIeTCHIIHH HA Tamnmax

Hoxazatean i
KpHUTepHH

3HaTh

Ymern

Biaagers

Orinano (BeICOKMIA
YPOBEHB)

o (CpoOoaHo

BJIAACECT
BO3MOXHOCTAMH
COBPEMCHHBIX
TEKCTOBBIX
PE€AAKTOPOB,

e (CgobomHo

BIIAACCT
BO3MOXHOCTAMH
COBPEMCHHBIX

e CcBOOOAHO
NPHUMEHSTH
BO3MOXKHOCTH
COBPEMEHHBIX
TEKCTOBBIX
penaKTopoB B
HE3HAKOMBIX
CHTYaIHsIX;

e CBOOOIHO
IPUMEHSTh

e crocobeH
PYKOBOJHTH
MEXKIUCITUINTHHAPH
Ol KOMaHIOM;

e cBOOOAHO BNAJIEET
pa3HBIMU
COBPEMEHHBIMHCIIO
cobaMu
TIpe/ICTaBIeH
dbuzuueckon
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fporpamMm COBpEMEHHBIE HHQpOpMaINU B
o6paboTku u MpOTrpaMMEL rpagu4ecKoit 1
IpeACTaBIeHUs 00paboTku U MareMaTH4eCcKoi
uHdopmaluy; TIpeACTABIEHUSA dbopme
Cro6oaHo HHQOPMALIHH;
BJazieeT cBOOOIHO HX
criocobaMu ux COBMECTHO
COBMECTHOTO UCIIONB30BATh
HCIOJIB30BAHHUA
HOHUMaeT
CaMOCTOATENBHO
BO3MOXHOCTH KOMIETEHTEH B
I0JIb30BaThCS
COBpPEMEHHBIX Pa3TAIHBIX
COBPEMEHHBIMU
TEKCTOBBIX CHTYaLUsIX
TEKCTOBBIM
PeaaKkToOpoB; (pabota B
pelaKTopamu;
MTOHUMAET MEXTUCHMIUTHHAPH
CaMOCTOSITEIIFHO .,
BO3MOXHOCTH Oif KOMaH[IE);
N HOJIB30BaThCs
Xopomo (6a3zoBblit COBPEMEHHBIX BiIaJieeT pa3HbIMHU
COBpEMEHHBIMH
YPOBeHbB) TporpamMmm criocobaMu
I porpaMMaMHu
06paboTKH H TIpeACTaBIeHUS
o6paboTku U 5
HpeICTaBICHUsS ¢busnyeckoit
) IIpeICTABIICHHUS
UH(pOpMAIIHY; uH(pOpMaIIH B
HH(pOpMaLKH; .
ITOHUMAET, KaK rpadu4ecKolt u
CaMOCTOATETHHO .
COBMECTHO HX MareMaTH4eCcKOH
COBMECTHO HX
MOXHO dopme
UCIIONB30BATH
HCTIONH30BaTh
MTOHUMAET yMeeT paboTarh ¢
OCHOBHBIE COBPEMEHHBIMH
BlajieeT
BO3MOXHOCTH TEKCTOBBIMH .
. TEePMHUHOJIOTHEH
COBPEMEHHBIX pelaKTopamy; .
IpeMETHOH
TEKCTOBBIX HCTIONB3YeT i
) 00J1aCTH 3HaHM;
PEAKTOPOB; COBpEMEHHBIE
crocobeH
YnoBIeTBOPHTEILHO MOHUMAET IIporpamMMBbl KODDEKTHO
(moporoBbIii ypoBeHB) OCHOBHBIE ob6paboTku u PP
MPENCTABUTh
BO3MOXXHOCTH IpeAcTaBICHUS
. HH(OPMAIHIO B
COBPEMEHHBIX nHGbOPMAITHH; N
rpagHyUeCcKoil 1
IIpOTrpaMm yMeeT .
MareMaTniecKon
06paboTku H IIPEICTaBIATE dbopme
npeJICTaBIeHUS pe3yNbTarhl CBOEH
UH(pOpMAITUN paboThI

3 Komnerenmusa IK-1

TIK-1: cnocoGHOCTHIO K AHAJH3Y MOCTABJECHHOI 321291 HCCJe10BAHMIH B 00/1aCTH
(oTOHNKH H ONTOHHPOPMATHKH

IIns  GopMHpOBAHHS KOMIIETEHIMH HEOOXONMMO OCYIIECTBUTh psI ITamoB. OTarbl
(GOpPMHpOBAHHS KOMIETEHI[HH, IIPHMEHAEMBbIE IS 3TOrO BHIbI 3aHATHH U HCIOJIB3yeMble CPEJCTBA
OLICHHBAHUA MpeJCTaBlIeHb! B Tabuue 8.
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Taéauua 8— Jranel GopMHPOB

9

aHUf KOMIETCHIIUH H UCNOJIL3YEMBIC cpeacTea oneHUBaAHUA

CocrasB 3HaTh YMeThb Baaners
HaBnIkaMu
CriocoOHOCTE K
Hcnonp30Barh SBJICHUS 06paboTku
aHaJIM3y OCHOBHBIX .
BOJIHOBOI OTITHKY IS 9KCIIEPUMEHTAIBHBIX
NPHHINATIOB TeHEepaluK
Conep:xanne 3Tanos A3MepeHHs JIa3epHOro pe3ynbTaroB
ONTHYECKOTO N
A3JIy4YEeHUs B BUAUMOM NpoCTEeHIINX
H3IyUeHH Jla3epaMH
AHAIIa30He ONITHYECKHX
pa3HBIX THIIOB 9
U3MEpEeHHI

e JlaGopaTopHBbIE

paboTsl, e JlaboparopHbIC
N o Jlexnuu; abOoTHI; e JlaGopaTOpHEIE
Buanl 3aHATHI K, P ’ patop
[pakTHyecKue o CamocTosTeabHasA paboThI;
3aHATH. paboTa CTyICHTOB
Hcnosib3yemble e JlomycK K e JlaGoparopHbIC e 3ammra
cpencTBa OleHUBAHHUS nabopaTOpHEIM paboThi, nabopaTopHBIX
paboTtam; e Koncnekr pabor
e KoHTpoOIbHBIC caMOCTOSTENBHON
paboThl; paboTEL.

e DK3aMeEH.

OG1He XapaKTepUCTHKY NoKasaTenel 1 KpUTCPHED OllecHMBaHMs KOMICTECHIIMH Ha
BCex HTanax npuBeeHs! B Tabmuue 9.

Ta6auna 9 — O6mue XapaKTepHCTHKH [ToKa3aTesieil ¥ KPUTEPHEB OLCHHBAHHS KOMIETCHIHH O

yTanam

TokazaTenn H

3HaTh Ymern Bnanern
KpHTepHH
Obnagaet O6nanaet
daKTHIECKUMH U JIHarra3oHoM
TEOpETHUCCKUMH IpaKTHYECKUX
o Kontponupyet paboty,
N 3HAHWAMH B ymenuii, TpeOyeMBIX
OTan4HO (BHICOKHH TIPOBOJIUT OLICHKY,
npenenax IS Pa3BUTHS
ypOBEHb) N COBEpINEHCTBYET
y3ydaeMolt o0nacTH | TBOPUCCKUX .
. neficTBUs paboThI
¢ MOHAMaHHEM pelneHHH,
IpaHuI abcTparupoBaHus
IPAMEHHMOCTH npoOieM
3naeT (aKThl, Ob6nanaer Beper
. TIPUHIHIIEL, QUana3oHOM OTBETCTBEHHOCTh 32
Xopomo (6a30BbIH
OBEHD) TIpoIecCHl, o01He NPaKTUYECKAX 3aBeplUeHUE 33724 B
yp HIOHSTHS B yMeHHi, TpeOyeMbIX | HCCICNOBAHNHM,
npejenax JUISL peLeHHs npucnocadnuBaeT CBOe
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u3ydaeMoi o0acTH | OMpeleNICHHBIX IIOBEJICHHE K
pobiieM B 00IacTH 00CTOSITENHCTBAM B
HCCIIeIOBAaHUS peleHun npobiem
Obnanaer
OCHOBHBIMH
Obnanaet
VI0B/1IeTBOPHUTEILHO YMEHHUSAMH, PaGoraer npu NpaMoM
(moporoBbIii ypoBeHb) Ga30BEIMH OOIIAMY TpeOyeMbIMHE JUI11 HaOMOICHUH
p yp 3HAHUAMHI pevy
BBINOJIHEHHS
MPOCTHIX 3a/1a4

Ta6auua 10 — Moxaszare/in H KPUTEPHH OLEHHBAHHA KOMIIETEHIIHH HA 3TaNax

Tlokazareau H

3uarp YMmernb Baaaers
KpuTepHu
aHaIH3UpyeT
Py cBOOOIHO
CBA3H MEXIY
HPUMEHATH crocobeH
pa3InYHBIMI
OCHOBHBIE TIOHSTHS PYKOBOZIUTE
MOHATHAMH U .
M 3aKOHBI BOJTHOBOM MEXUCIHIUIMHAPH
3aKOHAMU - ., .
. M KBaHTOBOM oif KOMaH0H;
BOJTHOBOM H
. OIITHKH B CBOOOIHO BIaAEET
KBAaHTOBOM
. HE3HAKOMBIX pa3sHBIMH
OraunaHo (BbIcOKHil OIITHKH; ]
CUTYalusx; criocobaMu
YPOBEHB) aHaJTU3UPYET
MaTeMaTH4YeCKU IpeCTaBICHH
OCHOBHEBIE .
BBIpaXXaTh, U (busndeckoit
usmieckue a €HTHPOBAHO HHpOpMAITHU B
OTJINYHSA B PryM p p .
JIOKa3bIBaTh rpaduueckoit u
NpHUHIIUIAaX .,
. IIOJIOXKEHUS MaTeMaTH4eCKON
JIEHCTBHSA JTa3epOB .
npeIMeTHOH dbopme
pa3IMYHbIX
001aCTH 3HAHWSA
THIIOB;
HMeeT CaMOCTOATEJIFHO
npeacTaBieHue 06 nmoadupaeT u KpUTHYECKH
OCHOBHBIX TOTOBHT JJIA OCMBIC/THBAET
MOHATHSX U AKCIIEPUMEHTA OJTyYeHHBIE
3aKOHaX HeoOXoauMoe 3HaHUA;
BOJTHOBOH U 00opyIOBaHHUE; KOMIIETEHTEH B
KBaHTOBOM IIPUMEHSET METOIBI Pa3IMIHBIX
. OTITHKH; SIICHUS 3a/1a4 B cutyanusx (padora
Xopomo (0azoBbIH ’ P i B (P
HMeEeT HE3HAKOMBIX B
YPOBEHb)
npeJicTaBIeHne 00 CUTYaIsX; MEXIUCITHIUTHHAPH
OCHOBHBIX YMEET KOPPEKTHO Oif KOMaHIe);
¢Gu3UeCKUX BhIpaXXaTh U BIajleeT pa3HbIMU
OTIIMUHSAX B apryMeHTHpPOBAHO criocobaMu
TMpPUHLIKIIAX 000CHOBBIBATH TIpeACTaBICHHS
JIeHiCTBUSA J1a3epoB IIOJIOKECHUSI ¢busmueckoi
pa3THYHBIX npeaMETHOM HHPOpPMAIH
THIIOB; 007aCcTH 3HAHUS
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YiaoBaerBopureasHo
(mMoporoBsIii ypoBeHb)

JaeT olpenesieHus
OCHOBHBIX
ITOHSATHI
BOJIHOBOH
OHTHKHU;
BOCIIPOU3BOJUT
OCHOBHbBIE
bm3nueckue
OTJIHYHS B
MpUHIUTIIAX
JEHCTBUA Na3epoB
PasJIHYHbBIX
THIIOB;

ymMmeer paboTarhb co
CIIPAaBOYHOM
JHTEParypoii;
HCIIONB3YeT
npubopsl,
YKa3aHHEIE B
ONMCaHUH
nabopaTopHOi
padoThr;

yMeeT
IIPENICTaBIATh
pe3ynwrarsl CBO€EH
paboThl

BiazieeT
TEPMHHONOTHEH
IpeaIMeTHOR
00JIacTH 3HAHHS,
crocoOeH
KOpPEKTHO
NIPEeACTAaBHTE
3HAHHA B
MareMaTu4yecKoii

¢dopme

3 TunoBble KOHTPOJIBHBIE 3aaAHUS

Ana  peanusaumn  BblwenepeuncneHHbIX 3agady  oBydeHus MCNONB3YIOTCA  caeaytolime

maTtepuans!:

~ TWNOBbIE KOHTPO/IbHbIE 334aHNA UM UHbIE MaTepMabl, HEO6XOAMMbIE ANA OLEHKM 3HaHUMN,
YMEHUIM, HABbLIKOB U (MAM) onbiTa AEATENBHOCTH, XapaKTepusylolmx atanbl GopmMuposaHus
KOMMNeTEHUMI B NnpoLecce 0CBOeHWA 06pa3oBaTeNbHOM nporpammel, B cocrase:

Tecr:

1. TecTBl U1 IPAKTHYECKUX 3aHSTHIA:

1) TertoBoe usnyuenue.

2) Bremnnii gporosddexr.
3) Bremmnit dporosddexrt. Dddext Kommnrona.
4) ®oronkl. JlaBneHHe ceTa.

5) SlnepHas dusuka.

2. Tects! ast 1aGOpaTOPHBIX 3aHATHIA:

1) V3ydyenne 3aBHCHMOCTH 3HEPreTHUECKON CBETHMOCTH CEepOoro Telia OT TEMIIEPATYPEL.
2) Buemmnuit poroaddexr. Usyuerne zakona CroneTosa u IpOBEpKa POPMYJIBI

OfiHIITeHHA.

3) Bayrpennuit potosddekr.
4) OmnpeneneHye WHUPHHEI 3aNPEILECHHOM 30HbI TIOJIyIIPOBOJIHUKA ITO0 TEMIIEPATyPHOI
3aBUCHMOCTH 00OpaTHOTO TOKA AUOJA.

HpHMep TECTOBOTO 3aJaHU AN HNPaKTHYCCKOIO 3aHATHS.

TEINJIOBOE U3JIYYEHUE

Bapuaur 2

1. Beibepure npaBuiIbHOE OKOHYAHHE HNpETOXKEHHS.
«TennoBoe H3IIyYeHHE HUCITYCKACTCA. .. »
1) ... OOBIM HEMPO3pPaYHBIM BEIECTBOM.
2) ...JI00BIM TBEPABLIM BELIECTBOM.
3) ...JIFOOBIM HATPETHIM BEIIECTBOM.
2. Kakwue Tena Ha3bIBAIOTCS CEpBIMU?

1) Tesa, ko3 duIHEHT MOMTIONTEHHS KOTOPBIX TOXKIECTBEHHO paBeH eUHHUIIE.
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2) Tena, KoTOpBIe NPH TO00H TeMneparype IOTHOCTEIO NOIIOAIOT BCIO SHEPIHIO [aJIal0NUX Ha HETo
TEKTPOMATHHTHBIX BOJIH HE3aBUCHMO OT HX YacTOTBI, OTSPH3ALHY U HAIPABIICHHA.
3) Tena, kK03 PUIHEHT MOMIOMEHHA KOTOPBIX IIPH mobo# TeMIeparype He 3aBUCHT OT YaCTOTHI
Na[AOIKUX HIEKTPOMarHUTHRIX BOJIH.
4) Tena, koo GULHEHT NOMIOWIEHHS KOTOPLIX MEHBIIE CAHHHIIBI IPH m000# TeMneparype u He
3aBHCHT OT YaCTOThI IIAJAFOIIHIX IEKTPOMArHUTHBIX BOJIH.

3. Kaxoe U3 TIpeUTOKEHHBIX HUKE BBIPAKCHUH ABIACTCA ONPEACICHHCM U3JIyJaTelIbHON
cIOCOOHOCTH HArpeToro Tena?
1) DHeprust >MeKTPOMarHUTHOTO H3JTyHdEHHS, HCITyCKacMOro eMHUYHOM IO KoM HarpeToro 1eijia B
eMHHUI BpEeMEHH BO BCEX HATPABIIEHMSX B eMMHUIHOM HHTEPBAJIC JUTMH BOJIH (uH 4acToT) BOIU3H
3aJJaHHOTO 3HAYCHHS.
2) Dueprus DM, HcryckaeMoro eIMHHYHOH TUIOLIAKOM HArpeToro Tefa B €THHHUIlY BPEMEHH BO
BeeX HAIpaBJIEHHAX BO BCEM IHana3’oHe JUTHH BOJH (WIH yacToT) 0T 0 10 oc.
3) DHeprus OMU, HCITycKaeMoro eMHIIHOH IUIOIMIAAKOM HArpeToro Tea B €JIHHUITY BpEMEHH BO
BCeX HAIpaBIeHHsAX B HHTEpBAe JUTHH BOJH OT A 10 A + dA (1 COOTBETCTBYIOLIEM HHTEPBaJIC
4acToT).

4. Kaxoe U3 IIPUBEJ/ICHHBIX HIKE BHIPAKEHUH SBIACTCSA 3aKOHOM Credana — bonbumana Juist
aGCOTIOTHO YePHOTO Tena?

1y AL = £(A,T); 2) Am T=b; 3)R=0 T HR=00T*,

%y

rae b ¥ G - HeKOTOpBIE KOHCTAHTEL.

5. Kax OIpeieNnTh SHEPreTHIecKyIo CBETHMOCTD a0COMIOTHO HEPHOTO TeJIa eCIIH HMECTCA
rpadyK SKCIEPUMEHTAIBHO H3MEPCHHOM 3aBHCUMOCTH CNIEKTPaJIbHOM TUIOTHOCTH 3TOTO TeNa OT
JUTMHBI BOJIHBI TIpH HEKOTOPOH TeMneparype?

a) Haiiti 1ioma/is, OrpaHHIEHHYIO 3TOH 3aBHCHMOCTBIO;

6) IOICTaBATH TEMIIEPATYPY, IPH KOTOPOH H3MEpeHa 3Ta 3aBHCHMOCTD, B 3aKOH Credana —
bonrnMana;

B) [IOICTABHTH TEMIIEPATYPY, IIPH KOTOPOH H3MepeHa 3Ta 3aBHCHMOCTE, B 3aKOH CMEIICHHA Busa.
Otsetsl: 1)a, 6; 2)6,8; 3)a,B; 4)a, 0, B.

6. Ha prcyHKe oKa3zaHa KpUBAs 3aBHCHMOCTH CIICKTPANbHOH INIOTHOCTH SHEPreTU4eCKOH
CBETHMOCTH aGCONIOTHO 9EPHOTO TeJIa OT JUTiHbI BoHEI mpr T=6000K. Kak n3MeHHTCH

SHepreTHYecKas CBETUMOCTh a0CONFOTHO YEPHOTO Tella eclli TeMIEparypy Te/ia yMCHBIIHTE B 2 paza?

A 6000K

|
|
|
I
|
I
|
I

-
»

500 A, HM

Otsetsl: 1) yBenuumtesi B 16 pa3s; 2) yMCHBIIMTCA B 2 paza; 3) yBenuautcs B 2 pas; 4) yYMEHBIIMTCA
B 16 pa3s.
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ITprMep TeCTOBOTO 3alaHUS JUIS 1abOPaTOPHOro 3aHATHS.

Onpe/ejeHne MAPHHBI 3aNPEMEHHOI 30HbI MOJIYNPOBOJHHKA M0 TEMIIEPATYPHON 3aBHCHMOCTH
00paTHOro TOKAa JHOAA
Bapuant 3

1. Kakie MEKpOUYACTHIIBI SIBISIOTCS OCHOBHBIMH HOCHTEJIAMH 3aps/ia B IONyNPOBOAHUKAX N-
THHA?
a) BAJIEHTHBIC JJIEKTPOHBI OCHOBHOI'O BELIECTBA,
0) KBa3U9YaCTHIIBI — IbIPKH aTOMOB OCHOBHOI'O BELIECTBA;
B) BAJICHTHBIE IEKTPOHbI IPUMECHBIX aTOMOB;
I') KBA3MYACTHIBI — JBIPKHA IPUMECHBIX aTOMOB.

OTBeTHI:

a;, 2)6; 3)B;, 4)r; 5)a,B 6)0,L

2. VkaxxuTe, Ie Ha 30HHOM JuarpaMme pacnojaraercs yposeHb ®epmu npu remneparype T'=0
K B HEBHIPOXKIEHHOM TOHOPHOM IIOIYIIPOBOAHHUKE?

OTBeTHI:
1) BONM3H cepeaHHBI 3alIPEIEHHON 30HbL,
2) B BJICHTHOU 30HE, BONM3H €€ IIOTOJIKa;
3) B 30HE NPOBOAUMOCTH, BOIIU3M €€ JIHa;
4) B 3anpelleHHo 30He, BOIM3H JHA 30HBI HPOBOJUMOCTH, MEXY YPOBHSIMH JJOHOPOB H JIHOM 30HBI
IIPOBOAUMOCTH;
5) B 3ampeIIeHHOM 30He, BOIM3HU [TOTOJKA BAIEHTHOH 30HBI, MEXJTY YPOBHSIMH aKI[EIITOPOB 1 IIOTOJIKOM
BaJICHTHOM 30HBI.

3. IIpoBoAMMOCTH COOCTBEHHOTO HOJYTIPOBOJHIKA O0YCIIOBIICHA:
a) mepexoJ[aMH IEKTPOHOB € JJOHOPHBIX YPOBHEH B 30HY IPOBOAUMOCTH;
0) nepexonamMH MEeKTPOHOB U3 BAJICHTHOH 30HBI Ha aKIENITOPHBIE YPOBHH;
B) IIEPEXOIaMH JJICKTPOHOB M3 BAJICHTHOM 30HEI B 30HY ITPOBOIHUMOCTH;
T') ABHXKCHHEM DJIEKTPOHOB B 30HE MPOBOAUMOCTH,
1) IBMKEHUEM JIBIPOK B BAaJICHTHOMH 30HE.

OTBeTHI:

1)a, 6,8, 2)a6 51  3)srna  4)ar;  San  6)6,r1; 7) 6, n.

4. YkaXHuTe HOMEP PUCYHKA, Ha KOTOPOM H300paXkeHa 3aBUCHMOCTD YICIBHOIO CONPOTHBICHHA
p TIONIYIPOBOIHMKA OT TeMneparypsl T.

3 A A

P P P

. - .
» » >

T 2) T 1) T

1)

5. Bbepure QopMysbl, ¢ MOMOIIBIO KOTOPHIX MOXKHO PacCYMTATh HPOBOAMMOCTH JOHOPHOTO
TIOJTYTIPOBOJHHKA (6 — HAYaIbHAas POBOAMMOCTE; AE — SHeprus akTHBAaMH JOHOPHON npuMecH; K —
nocrtostHHas bonenMana; T — abGcomoTHas TeMOeparypa; e — 3apsj JIeKTPOHa;, i — KOHLEHTpalusa
HOCHTENeH TOKa; by U by — HOABIKHOCTH SNEKTPOHOB U JIBIPOK, COOTBETCTBEHHO).

AE AE AE AE

- o - = —
) a=en(b,, +bp) ey O=enb,; x o=enb,.
Otsersr: 1)a, m; 2)a,e; 3)a,x; 4)6, 1 5)6,e; 6)06,x;
7) B, I; 8)B,e; 9B, x; 10)n I Ihrne 12)r x.
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TeMbI KOHTPOJIBHBIX PaboT:

1) TemnnoBoe U3Iy4CHHE.

2)  Bremmnuit porodddexr. Dpdexr Komnrona.
3)  ®wusuka TBEPAOro Tena.

4)  PannoaKTHBHOCTD.

T[TpuMepbl KOHTPOIBHBIX padoT.

Buaer 7.

Buemnnii poroddpdext. Idppext Komnrona
1. ®otoaddexT y HEeKOTOPOTO METaIa HAYHHACTCs MIPH YacTOTE MAfaroINero CBeTa 466 TT'n.
Onpe/IenuTh 9acToTy CBETa, [P KOTOPO# 0CcBOGOXKAaeMbIe UM C IOBECPXHOCTH JaHHOTO METAJlIa
3MEKTPOHBI OJIHOCTHIO 3a/IEPIKMBAIOTCS Pa3HOCTBIO MOTCHIUATIOB B 3B.
2. JUns mpexpamenus $porosddexTa, BEIZBAHHOTO OCBELICHHEM MOHOXPOMATHYECKHM U3y CHHCM
IATHHOBOH IUIACTHHKH, HYXHO TPHIOKUTD 3aIEPKUBAIONIYIO Pa3HOCTH NOTCHIHATIOB 3 B. Ecin
B3STh APYTOil METaILI, TO IOTEHIUAIT IPHIETCA MOBBICUTD 10 5 B. Haiitu paboTy BBIXOJA LIS 3TOTO
MeTtasuia (B 3B), eciu Ui IJIaTHHBI OHA COCTABILICT 5.29 3B.
3. Tlocie KOMITTOHOBCKOTO paccesHus 3Heprus GoToHa crana paBHOHU 586 x3B. Haiitu n3mMeHeHne
JUTHHBI BOJHBI OTOHA (B TIM), €CIIH €0 HayaNbHas SHeprus ObUIa BIBOE 6ospime.

Buner 24.

TemioBoe H3JTy1eHHE
1. TeMmeparypa aGCOIIOTHO YEPHOTO Tella H3MEHIIACh DU HarpeBaHUH OT 1942°C no 1803°C. Bo
CKOJIBKO Pa3 YBEJIHYHIACH IPH 9TOM MakCHMAallbHas JyICUCITyCKaTeIbHAA CIOCOOHOCTH?
2. UimeeTcs Ba aGCOMIOTHO YEPHEIX HCTOYHHKA TEILIOBOTO H3NydeHus. TeMreparypa OMHOTO U3 HUX
pasHa 850 K. Haiizure TeMneparypy Apyroro MCTOYHHKA, €CITH JUIMHA BOTHBI, OTBCIANOIIAs
MaKCHMYMY €r0 HCITYCKaTeNbHOl CI0COGHOCTH, Ha 64 HM OOMIbIIE NTHHE! BOIIHBI, COOTBETCTBYIOILEN
MAKCHMYyMY HMCITYCKATEeJIBHOH CIIOCOOHOCTH II€PBOr0 HCTOTHHKA.
3. IIpu KaKo# TemriepaType HHTETpajibHas CBETUMOCTh OBEPXHOCTH CEPOro TeJa ¢ K02 PHUIHEHTOM
noromenus 0,484 paBHa 3HepreTHIecKol CBETUMOCTH abCOOTHO YEPHOTO Tella, HMEIOMIETO

temmepatypy 1868°C? Otset math B rpapycax Llembcus.

Crucox HHAUBHAYANbHBIX TBOPYCCKHAX 3aJlaHui:

1) TemnoBoe u3yucHUE.

2) Bremmnuii poroapdekt. Dpdext Komnrona.
3) ®uznka TBEPIOTO TEINA.

4) PanuoakTHBHOCTB.

HpI/IMCpBI UHIUBUYaJIBHOI'O TBOPUCCKOTO 3adaHusM:

Buer 3

Bueninuii porodddexr. Idpdext Komnrona
1. ®oton ¢ sueprueit 100 k3B paccestics Ha cBOOOIHOM MOKOHBIIEMCS NICKTPOHE. Haiitu B k3B
KHHETHYECKYIO SHEPTHIO NEKTPOHA OT/aqH, €CIIU B Pe3y/IbTaTe KOMITOHOBCKOTO paccedHus UTHa
BOJNHBI poTOHA M3MeHmIach Ha 10%.
2. PeHTreHOBCKOE H3TyYeHHe ¢ JIHHOM BOMHEI 10 MM paccenBacTCd Ha IIHTKE rpatduta (KoMmroH-
5¢derT). OnpesenuTh B IM JUTHHY BOJIHBI doToHa mocne paccesHusA MO yrioM 60°.
3. MeTa/uIMyecKHil MapyK, yIATEHHEIH OT BceX IPYTUX Tell, HOOYSPENHO OCBeIaeTCs
MOHOXPOMATHYECKHM CBETOM C JTiHaMu BOIH 100 HM 1 330 am. TTpu 5TOM OH KaxAbIH pa3
3apspkaeTcs 10 HeKOToporo noteHnyania. Ha ckobko BOJET nepBbIil TOTEHIHAT GOJIBIIE BTOPOro?
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4. TTocie KOMITTOHOBCKOTO paccesHus SHEPIHs doToHa cTaNa PaBHOH 200 xoB. Haiita B IM
A3MeHeHHe IUTHB] BOJHB! (POTOHA, SCITH €T0 HadalbHad sHeprus Gbura BIBOe GONBIIE.

5. Jlsist ipeKpaIieHus dorosddexra, BEI3ZBAHHOTO OCBElIeHHEM MOHOXPOMATHUSCKUM H3TyHCHHCM
[IATHHOBOM TUIACTHHKHU, HYXHO [IPATIOKHATE 3a/[ePXKHBAIONIYIO PA3HOCTh NIOTCHINANIOB 1 B. Ecu
B3STH APYTOH METAIUI, TO NOTEHIHAT HpHUAETCA IOBBICHTH 10 4 B. Haiitu B 3B paboty BbIX0Oa 11
3TOTO METaJlIa, €CIM [UIs IITaTHHBI OHa COCTABIACT 5,29 3B.

6. MeHbIi MIApUK, yIANeHHbIH OT NpyruX Tel, 06JTy4aroT MOHOXPOMAaTHICCKUM A3JIyUEHHEM C
juuHOM BomHB! 50 HM. Jlo Kakoro MAKCHMATBHOTO TOTEHIMAA 3aPSIATCA IapHK, TCpsi
HOTONEKTPOHBI? Pa6oTa BBHIXO/a 2IEKTPOHOB U3 ME/IH paBHa 4.47 3B.

7. JInuHa BOHBI NJar0MIero doToHa paBHa 5 M. Kaxyto 10Jo cBoel SHEpTHH COXpatnT ¢oToH
Hocyie KOMIITOHOBCKOTO paccestHus 1o yrjIoM 90°?

Buutert 8.
PanuoakTHBHOCT.

1. C nomompio cyerdnka lefirepa HCCIeRyeTCs CKOpOCTH pacriajia HEKOTOPOro pajIHOaKTHBHOIO
430TONa. B HAyanpHBI MOMEHT BPEMEHH CHETHMK Hact 97 mMmynscoB 3a 10 c¢. Kaxoe wmcio
HMIIYJIECOB JACT CHETUHK MO UCTeHCHNH BpeMenu, paBHoM 1/2 T, tne T - mepuoy Ioypacnaja, 3a Te
xe 10 ¢? Cumtars T>> 10 c.
2. Tlepuon nonypacnana docdopa 32p papen 16 cyrox. HakTi akTHBHOCTD mpernapara 32p yepes 30
CYTOK, €CITH Ha4aJIpHas aKTHBHOCTDE 141 mxKropu. OTset JaTh B KbK.
3 HaiiTi aKTHBHOCTD PaJMOAKTHBHOTO H30TONA HATPUA 2Na, macca KOTOPOro paBHa 18 MKT, a IEpHON
nonypacnaza 11 wacoB. OTBET JaTh B CH.
4. AKTHBHOCTH HEKOTOPOTO PaHOM30TONA YMEHBIIACTCA B 9 pa3 3a 19 cyrox. HalTi ero TepHon
nosypacnaza (B CyTKax).
5. HaitTi BO3DACT JPEBHUX JEPEBAHHBIX HPE/IMCTOB, e/ yienpHAs aKTHBHOCTH M30TONA YIIEpona
C-14 y HMX COCTaBJIACT 1/8 ynenbHOH AKTHBHOCTH 3TOTO XK€ H30TOHA B TONBKO 9TO CPYONICHHBIX
nepesbax. [Teprof noiypacnana C-14 pasen 5865 neT.
6. TloxouBImeecs AAPO PaTHOAKTHBHOTO SMICMEHTA (MaccoBoe 4UCIO 172) WcmycTHIO O-4acTHIy ©
KuHeTHuecKoil sneprueit 5 MaB. Kaxyio fomo [1OJTHOM DHEPTHH, OCBOOOXIACMOH B 9TOM npoLecce,
COCTABIISET 3HEPTHs OTAAYM JOUCPHETO snpa?
7. CBoGONHO TOKOWBINEECH SAPO HPUIHA 1+ ¢ »Heprueit BO3OYKICHUA 106 x>B mepenuio B
OCHOBHOE COCTOSIHHE, HCITYCTHUB Y-KBaHT. BLIUMCIATh OTHOCHTENHHOE U3MEHEHNE SHCPTUH Y-KBaHTa,
BO3HHKAlOIIEe B pe3yibTare oTAa4qu 4ipa.

Crucok n1a6opaTopHBIX paboT:

5) W3ydeHue 3aBHCHMOCTH HepreTHUecKoil CBETUMOCTH CEporo Telia oT TeMItepaTyphl

6) Buemmui dotoaddexr. Uzydenne 3akona CroneToBa ¥ npoBepKa GopMyIIsl DiHIITeHHA

7) BuyTpeHHHA dotorddexr.

8) OupeneneHue MIMPHHBL 3arpeleHHO i 30HBI [0y IPOBOJHHAKA 110 TeMIepaTypHOA
3aBHCHMOCTH 0OpaTHOro TOKa MHOJA.

TeMbl JUIH CaMOCTOATENBHOH PabOTBL:

1. TemnoBoe U3ITy4YEHHUC.

2. Buemnuii GoToaGexT.

3. DddexT KomnToHa.

4. KopIycKy/SIpHBIE CBOHCTBA ONTHICCKOTO U3Iy4eHUA.
5. TensioBBIE CBOMCTBA TBEPABIX TCIL.

6. TlpoBOAUMOCTH METAJLIOB.

7. TIpoBOAUMOCTb MOTYNPOBOIHUKOB.

8. KoHTakTHBIE ABICHHA.
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9. Baytpennuit potospdexr.

10. PamnoakTMBHOCTE. 3aKOH paJiMOaKTHBHOTO pachaja. AKTHBHOCTE.
11. SlnepHbie peakuu.

12. DreMeHTapHBIE YaCTUIIBL.

13. CoBpemenHas ¢puznueckas KapTHHA MUpA.

Crmcox 3K3aMeHaMOHHBIX BOIIPOCOB!

XN DD~

Pk ok Jomnd ik ket
N oW~

16.
17.
18.
19.
20.
21.

22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

4 Cemecrp.

TennoBoe uzmyyenue. 3akoH Kupxroda.

3axon Credana-bonpiMana. 3akoH cMemenus Buna.
®opmyna [nanka.

Buewmnnit potosrddexr.

®otonbl OneiT bore (MeToa coBnaieHuit).

Oddexr Komritona.

TopMo3HOE peHTI€HOBCKOE H3TYUCHHE.
XapaKTepHUCTHUECKOE PEHTI€HOBCKOE H3TyUCHHE.
JlaBnenue cBeTa.

. BeiHyieHHoe usnydenue. Jlazepsl.

. OCHOBHBIE BHJIBI TBEPIBIX TEIL.

. Busiel MeXaToOMHBIX CBsI3el B TBEPIBIX Teax.

. [TonsATHE O TEOPHM KPUCTAINTHYECKON PEMIETKH.

. HedekTtr! B KpucTamnax.

. IloHsiTHE 0 HOPMANBHBIX KONEOAHHUIX KPHCTALTHYECKON peréTKH. CrieKTp HOPMaIbHEIX

kosyiebaHui.

Xapaxrtepuctuueckas temmeparypa Jlebas.

OOHOHEI.

TennoéMkocTh AMANEKTPUKOB (Teopus Jebas).

TerI0€MKOCTh 3MIEKTPOHHOTO rasa (TerioéMKOCTh METAILIOB).

TenoBoe pacmupenue TBEPABIX TEL.

TennonpoBoAHOCTH PEMIETKH (AUIIEKTPUKOB). TeIIONMPOBOIHOCTh METALIOB, 3aKOH
Bunemana-®panna.

PacinenieHue 3HepreTHYECKUX YPOBHEH M BOSHUKHOBEHHUE 30H IIpH 00pa3oBaHUH
KPHCTaJITHUECKOH PEIIETKH.

Jlenenune TBEPABIX TeN Ha METAJUIbL, IIOJYTIPOBOAHUKY M H30JIATOPHI C TOYKH 3PEHHS 30HHON
TEOPHH.

JluHaMuKa 37IEKTPOHOB B KpHCTaIMyeckoil pemérke. DpdekTnBHAsS Macca 3IeKTpoHa.
ONeKTPONPOBOAHOCTH METAJIOB.

CeepxnpoBonuMocTb. OCHOBHBIE CBOHCTBA CBEPXIPOBOIHUKOB.

[Tpupona ceepxnpoBogrMocTi. OcHOBHEIE nonoxeHus Teopun BKIIL

Addextrr [Hxozedceona.

Co6cTBeHHas! TPOBOAUMOCTS IIOJIYHPOBOIHAKOB.

IIpumecHas NpoOBOAUMOCTH NOJTYTIPOBOJHHKOB.

®oTonpoBoIMMOCTE (BHYTpeHHUH GoToddhdeKT).

Pa6ota BeIxO[a 3MEKTPOHOB. TepMO3TEKTPOHHAS SMUCCHSL.

KonTakTHas pa3HOCTH MOTEHITHAJIOB.

TepMoanekTpuuecKue SBICHUS.

35. p-n-nepexof.

36.
37.
38.

TynnensHBIH quoN (AHOA Dcaky).
Tpansucrop.
AromHoe g11po. CocTaB sapa. XapakTepHCTUKU aToMHOTO siipa.Pasmepst. Criun sapa.
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39. Macca H 3Heprus CBA3H A1ep.

40. Mopenmu aTOMHOTO sApa.

41. SinepHble CHIIBL

42. PaO0aKkTHBHOCT. 3aKOH paJiItOaKTHBHOTO paciala. AKTUBHOCTD.

43. a-pacnan auep.

44, B-pacniax saep.

45. y-pacman suep.

46. Dpdexr Méccbayopa.

47. SinepHble PEAKIUH.

48. Jlenenue saep.

49. TepMosiiepHBIE PeaKIUH.

50. TepMosiiepHBIE peaKIUH Ha 3BE3NAX.

51. DnemeHTapHEIE 9acTHIEL. CBOMCTBA H THIIBI JIEMCHTAPHBIX HACTHIL.

52. XapaKTepHCTHKH B3aUMOJIEHCTBHH 3IEMEHTApHBIX TaCTHIL (rpaBUTalIMOHHOE,
9JIEKTPOMArHUTHOE, CHIIBHOE, ciaboe).

53. KpapkoBast MOJIEJTb CTPOCHHS a[POHOB.

54. CoBpeMenHas Qpu3HIecKas KapTHHA MUpPaA.

4 MeTtoauuecKue MaTepHAIBI
CornacHo nynkty 12.1 paboueit mporpaMMBL.
1. OcHoBHas JuTEpaTYypa:

1. Casempes U.B. Kypc obmeit dusuku: yueOHOE nocobue s BTy30B: B 3 T. —7-¢ U314,
crepeorun. — CI16.: Jlans, 2007.
T. 3: KanToBas ontuka. AtomHast dusuka. dusnka TBEPAOTO TENA. @dusuka aTOMHOIo A/ipa U
3eMeHTapHBIX YacTuil. — 317 ¢. (B OubmmoTeke — 151 9k3.).
2. Cuyxus JI.B. OGumii Kypc QU3HKH: yuaeGHOe mocoGue A BY30B B 5 T. — M.: ®uzmaTiur,
2005-2006.
T. 4: OnTuKa. — 3-e u3]., cTepeorui. — M.: OU3MATINT, 2005. — 791 c. (B 6ubnuoreke — 101
3K3.).
T. 5: Aromuas u sigepHast Gu3uKa. — 3-e U3/, CTEPCOTHIL. — M.: ®usmariut, 2006. — 782 ¢. (B
6ubmoteke — 100 9K3.).
3. 3ueman T A., Tonec O.M. Kype obmeit ¢pusnxu. B 3-x TT. [Dnexrponnsii pecype] — CIIG.:
Jans, 2007.
T. 3: Orrruxa. PuswEKa aToMoB M MosieKyll. PH3HMKa aTOMHOTO S/ipa ¥ MHKpO9acTHil. — 6-e u3g.
-512c. Pexxum Joctyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=508.

CoracHo NyHKTY 12.2 paboueil IporpaMMel.
2. JonoaHATENLHAS JIHTEpaTypa:

1. CaenpeB 1.B. COOpHHK BOIIPOCOB H 3a/1a4 O obmelt pusuke. [DNeKTPOHHBIH pecype] — 5-
e wmpm, crepeornn. —CII6.:  Jlams, 2016. — 292c¢. Pexum pocryma  on-line:
http://e.la.nbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ komnstorepoB TYCVYP.

2. Upomo W.E. MexaHnuka. OCHOBHBIE 3aKOHBL — 8-¢ H31., CTEPEOTHIl. — M.: BUHOM.
JlaGoparopust 3Hanui, 2006. — 309 c. (B 6ubmioTeke — 99 3K3.).

3. Hpomo M.E. Puzpka MaKpOCHCTEM. OCHOBHEIE 3aKOHEL — 3-€ H3[., CTCpEOTHIL — M.:
BMHOM. JTaGoparopus 3uanuit, 2006. — 207 c. (B 6ubmmoteke — 50 3K3.).

4. Uponos N.E. KsauToBast ¢usuka. OCHOBHbIC 3aKOHEBI: Yye6HOe 1ocobHe JUIs By30B. — 2-€
w31, 1oi. — M.: BMHOM. Jla6oparopus spanmit, 2004. — 256 c. (B 6ubnuoreke — 100 9K3.).
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5. Uponos N.E. 3amauun no oOmeit ¢pusuxe: YuyeGHoe mocobue nis By30B. — 7-€ H3I.,
ctepeotrit. - M.: BUHOM. Jla6oparopus 3nanmii, 2007. — 431 c. (B 6ubnuoteke — 496 3k3.).

6. UeproB A.I., BopobséB A.A. 3amaunuk o ¢usuke: YuebHoe rocobue is BTYy30B. — 8-¢
H31., nepepad. u gon.— M.: ®usmarut, 2007. — 640 c. (B 6ubauoreke — 99 3k3.).

7. Bompkenmreitn B.C. C6opHuK 3a1a4 nmo obimeMy Kypcy QH3uMKH: YdeOHOe mocobue Juis
BTY30B. — 12-e u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnmnoreke — 148 7x3.).

8. Kozeiper A. B. Kypc nexumii no ¢usuxe: Yuebnuk. — Tomck: TYCVYP, 2007. —421c. (B
oubmioTexe — 697 3K3.).

9. Kananmuko H.IIL, KoxeBnukoB HM. Ousnka. VHtepHET-TecTHpOBaHHE 0a30BBIX 3HAHMIA.
[Onextponnsni pecypc] —1-e wm3a. —CII6.: Jlams, 2009. —160c. Pexum gocryma on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=172 ¢ xommsiorepoB TYCVYP.

10. Jlososckuii B.H. Kypc ¢puzuxu. B 2-x TT. [DnekTponnslii pecypc] — 6- U3/, HCHIp. H JAOI. —
CII6.: JIans, 2009.

T. 3: KranroBas onthka. AtomHas ¢pusuka. @uzuka TBEpIOTO Teyia. MH3MKA AaTOMHOIO AApa U
aNeMeHTapHBIX 4actul. — 10-e m3a., crepeotmn. — CIIG.: Jlams, 2011. —320 c. Pexxum
JIOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

11. ®pum C.D., Tumopera A.B. Kypc obmeit dusuku. B 3-x TT. [DnekrpoHHsIi pecype] —
CII6.: Jlans, 2009.

T. 3: OnTuxa. AromHas ¢puzuka. — 10-e u3a., crepeorur. — CII6.: Jlans, 2009. — 656 c. Pexnm
JocTyna on-line c KOMITHIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=419.

ComacHo nmyHkTy 12.3 paboueit nmporpaMMBsl.
3. YuebHo-MeTOAMYecKHe OCOOMA H IPOrpaMMHoOe obecriedeHHe

- 1. Yuebno-memoouueckue nocobousa Ona RpaKmuyecKux 3AHAMUI U CAMOCHMOAMENbHOU
pabompl [DneKTpOHHBIH pecypc]:

2.1. Yyxwkos F0.I1. DnemenTs! atroMHOM PHU3UKH U KBAHTOBOH MEXaHHKH: Y YeOHO-METOIHYECKOE
nocobue. C60pHUK TecTOBBIX BompocoB. — Tomck: TYCYP, 2011, — 68 c. PexxuMm mocryna cBoOOTHEIH
JUIs cKauMBaHUSL: http://edu.tusur.ru/training/publications/1104.

Cornacno mynkry 12.3.3 paboueii nmporpammel.
2. Yuebno-memoouueckue nocobusa Ona 6vINOAHEHUA NaOOPAMOPHBLIX padom [DNeKTPOHHBIH
pecypel]:

3.1. ®epopos M. B., bypnosuniud B. A. Buemnuit potosddext. Uzyuenune 3akona Cronetosa
U mpoBepka GopMynel DiiHmTeiiHa: MeTonuueckue ykazaHus K aboparopHoii padote. — 2009. 11 c.
Pexxum goctyna cBOOOIHEIH i ckaunBanus: http://edu.tusur.ru/training/publications/851.

3.2. Tposn JL.A., KupwinoB A.M., ®enopoB M.B. M3yuenne 3aBHCHMOCTH 3HEPreTHYECKOM
CBETUMOCTH HarpeToro Teia OT TeMIeparypsl: MeTtonudeckue ykaszaHus K jgaboparopHoii pabote. —
2010. 14 c. Pexxum goctyra cBOOOIHBIN IS CKauMBaHUSA: http://edu.tusur.ru/training/publications/853.

3.3. Myxaues B.A., ®emopor M.B. Onpenenenne mMuUpHUHBI 3alpemieHHOH 30HBI
MIOIYNIPOBOHHKA 110 TeMIIEpaTypHOil 3aBHCUMOCTH 0OpaTHOro TOKa [uoxa: MeToandeckue yKa3aHus
K naboparopHoit pabore. — 2009. 11 c. PexuM pmoctyma cBOOOAHBIA I CKAauMBaHUS:
http://edu.tusur.ru/training/publications/8535.

3.4. Bypnosune B.A., ®enopos M.B. BHyrpennuit ¢potoaddext: MeTonndeckue ykazanus K
naboparopHoit pabore. — 2010. 10 c¢. PexuM pgocryma CcBOOOAHBIM JUIS CKauYMBaHUS:
http://edu.tusur.ru/training/publications/936.
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