MHUHHUCTEPCTBO ObPA3OBAHHA H HAYKH POCCUMICKOM ®EJEPALIMA
denepasibHOe rocy1apCTBEHHOE GIODKETHOE 00Pa30BaATENLHOE YUPEHKICHHE
BBICIIETO HPO(ecCHOHATEHOTO 06pa3soBaHus

«TOMCKUHW T'OCY JAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHHSA U
PAJTMODJIEKTPOHUK»

< VTBEPIKIAIO
HpO}}efiAop(rgo y4eOHO! pabore
77

Ay ILE. Tposu

«LE» o5 2016.

PABOYAS ITIPOI'PAMMA YUYEBHOHW TUCIATILIUHBI
CnennajbHble pazienbl GUIHKH

YposeHb 0CHOBHOIT 06pa30BaTE/ILHOM POrPaMMBbl DakaiaBpuat

Hanpasjienue noAroToBku 12.03.03 — doTtonuka ¥ onroHHGOpPMAaTHKA

HpO(‘l)HJIb PotoHuka HeJ’IHHeﬁHLIX, BOJIHOBOJHBIX H NEPHOJUYECKHAX CTPYKTYD
®opma obyueHus oYyHasa

Dakyabrer DJEKTPOHHOH TEXHUKH

Kadenpa oIl

Kype(b) 2 o Cemectp(st) 4

Yuebnbiii naan naGopa 2014 ron

Pacnpeneneﬂne paﬁoqero BPEMECHH:

e 2
. 2| £
No Buasl yyetHoit paboThi St 3 z
S | % 3
I | Jexunn (JI) 24 | 24 | yacom
2 | JlabopaTopHbie paborei (JIP) 16 | 16 | yacom
3 | Opakrtuueckue saustus (I13) 28 | 28 | yacom
4 | Kypcosoii npoexr / pabora (KPC) (ayantopus) - -~ | 4yacos
S | Beero ayantopHbIx 3aHgaTHI 68 | 68 | uacom
6 W3 Hux B uuTepakTHBHOI popme | S0 | 50 | wacos
7_| CamocronTeannas pabora cryaenros (CPC) 76 | 76 | gacom
8 | Beero (6e3 ok3amena) 144 | 144 | yacos
9 | CamocTosTeabhasn paboTa Ha HOATOTOBKY H caAavy IK3aMeHa 4acoB
10 | O6masi TpyoémMKocTh 144 | 144 | vacos
(B 324€THBIX eanuuuax) | 4 4 3ET
3aueT 4 ceMecTp
Dk3zameH 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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Pabouas nporpamMma cocTaBieHa ¢ yuérom TpeGoBanmit DemepalbHOTO
['ocynapcrserHoro 0o6pasoBartebHOro cTaHAapTa Bbiciuero oOpazosanus (GIOC BO)
0 HanmpaplieHHIo 1nojroToBku 12.03.03 — «DoTonuka 1 ontouHpopmaTHka» (ypoBeHb
Oakanaspuarta), yYTBEPXJEHHOIO NPHKa3oM MUHHCTEpPCTBA OOpAa3OBaHMS M HAyKH
Poccuitckoit @enepaiuu ot 03 centadps 2015 r. Ne 958, paccMoTpeHa U yTBepikIeHa
Ha 3aceanuy Kadenpsl Guznku 20 anpess 2016 r., mpotoxon Ne 113.

PazpaboTunk: /

JOLEHT Kadenpsl GU3nKu »  HO.A. bypauespckuii

3aB. Ka@. dusuku, npodeccop E.M. Oxkc

Pabowast rporpamma cormacoBaHa ¢ ApakyibTeTOM, NpOQUIHpYIOLmEeH ¢
BhIYCKaroulel kadeapamMu crieliHaibHOCTH

/ Hexan @OO, noueHr A.W. Bopouun

3aBeayoumi npodunHpyromniei
xagenpoii D11, ipodeccop

C.M. Illannapos

3aBelyrOlUH BBIMTYCKAOIIeH

kagenpoit D11, npodeccop CM. [Hlannapos

JIKCHEPThI:
Kad. GUsuku JIOLEHT mf A.B. MenosHuHK
(MecTo paboThl) (3aHUMaemas J10JKHOCTh)  (TIOATIHCE) (MHHALMAITBI, haMHUITHS)
Kad. PO JIOLIEHT A Qﬂ_&_%/ M. A. Yucrtoenosa
(MecTo paboTh) (3aHUMaemMasi JOJHKHOCTE ) (moruck) (MHHLIHAIIBL, (haMITHs )
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1. REJIN U 3AJIAYN JIMCHIMITJINHBI

Hucumnmmna «Crennansiple pazienpl GU3HKH» H3y4aeTcs B NEPBOM, BTOPOM M TPETheM
CCMECTPe M HPe/lyCMATPHBACT YTCHUC JICKLUMH. IpOBEleHHE MPAKTHUECKUX W 1ab0paTOpHBIX
SAHATUH, DOJYyHYEHHE PA3HIHOTO POJa KOHCYILTAlM.

Heapro jmewnmimnbr  «Crielyaibable  pasjensl  GU3HKH»  sBAsSeTca  (OPMHPOBAHHE Y
crviedros TYCYP  uenocrnoro  npeactasieHus o GM3MUECKHUX  [poleccax M SBICHHSX,
HPOTCKAOUWMX B UPHPOIC. TTOHUMAHUSA BO3MOKHOCTEH COBPEMEHHBIX HAYYHBIX METOJ0B MO3HAHHS
IIPUPOJIbL W BIQJICHMsE MMM HA YPOBHEC., HEOOXOOMMOM IS DEIICHHs MPAKTHYECKHX 3ajad,
BO3BHHKAIOIMX HPH BLINOJHEHUH NpodecCHOHATBHBIX 00I3aHHOCTel.

Janaueii msyvenns xypcea «Criennaibuble pasieibl QU3NKH» ABISETCS OCBOCHHE CTYACHTaMH
U YMEHHE UCHONB30BATh!
® OCHOBHBIX TTOHATHH, 3aKOHOB U MOJejei:
# KBAHTOBAS OUTHKA,
» OCHOBBI (PU3UKM TBEPJIOIO Tena;
# OCHOBbI $/ICPHOI (DH3HKY;
» CcOoBpEMEHHAd PU3HYECKasi KapTHHA MUPA;
® METOJIOB TEOPETHYECKOIO U DKCIICPHUMEHTANLHOIO HCCIICI0BaHUH B QU3HKE;
® METOJOB OIICHOK HOPSIKOB (DPH3HMUECKHX BETHYUY.

2. MECTO JHCHHUIIIMHBI B CTPYKTYPE OOI1

Jucimimna  «Creunansuple  pasielbl  GU3MKH»  OTHOCHTCH K YHCIY JIMCHMILIHH
MaTEMATHYECKOI0 W eCTeCTBeHHOHayYHoro uukiaa (0azosas 4acts b1.B.OJ1.8). 3Hanusg v HaBbIKH,
TOJIYICHHBIC TP €€ W3YYCHIH, UCIIOIB3YIOTCA B TOCIEAYIOIMX JUCIHIUIHHAX MPO(hecCHOHATLHOTO
MK («INEKTPOTEXHHKA M INEKTpoHUKay, «OnTHYecKoe MartepuanoBejaenue», «OCHOBBI
TEXHOJIOIMH  ONITHYCCKNX MaTepuanoBy», «Onrnyeckas (usukar, «OCHOBBI ONTOMH(DOPMATHKNY,
«OcroBbl - poronnkn».  «Ypaptienust  orrrodusukiy, «1puGophl  KBaHTOBOH JNEKTPOHUKM U
(horonnkny, «DusuteckHe OCHOBBI KBAHTOBOH M ONTHYECKOH SIEKTPOHMKHY, «Dunocodus»,
«be301aACHOCTE JKU3HEUCHTCHBHOCTHY ).

3. TPEBOBAHUSL K PE3YJIBTATAM OCBOEHUSA TUCUUITJIMHBI

Hpouece w3yuenus pucuunnuael «Puinkar HalpasjeH Ha (bOpMHpOBaHHe CIIEAYIOIINX
KOMIIETCHITHI:

oouenpodeccuonanvnvie komnemenyuu (OIK):

[) cHOCOOHOCTL 1PEICTABIATD A)eKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHH HAYUHYIO KAPTHHY
MHPd Ha OCHOBC 3HAHHS OCHOBHBIX HONOMKEHHH. 3aKOHOB M METOJOB €CTECTBECHHBIX HayK H°
marematuky (OHK-1).

B pesynomame uzyuenusn kypca puzuxu cmyoeHmst 00aMCHbI:

3HaTh OCHOBHBIC 3aKOHKI KBAHTOBOH OINTHKH, OCHOBBI 30HHOH TEOPUM TBEPAOrO Tela,
OCHOBHBIC 3aKOHBI M MONOKCHHSA  SIEpHOH  (U3MKH. OCHOBBI COBPEMEHHBIX IIPEJCTABICHU
(U3HUCCKOi KapTHIHELI MUPA..

YMeTh Mermosib30BaTh TEOPETHYECKHE 3HAHUS OpU OOBICHEHHH PE3y/bTATOB KCIEPUMEHTOB,
IPUMEHATL 3HaHus B oOnacTv (U3MKM JUIST OCBOCHUS 001enpo(hecCHOHATBHBIX JUCUHIUIME U
pelieHust NPOdCeCCHOHAIBHBIX 3ajiay.

Baagers HappikamMu GusnuecKux uccne10BaHuN.

2) ¢nocobnocTh OCYIECTRIATE OUCK. XpaHeHue, 06paborky W aHamu3 uHopMamuu M3
PA3IMYHBIX HCTOUHUKOB W 043 JIaHHbBIX, 1IPEJICTABIIATh ee B TpedyeMoM GopMare ¢ UCTIOJIb30BaHHEM
MH(DOPMAITHOHHBIX. KOMABLIOTEPHBIX U ceTeBBIX TexHoaorui (OIK-2).

(OS]
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B pesyasmame usyuenua xypea Qusuxu cmyoeHmot 00axcHbI:

3Hare  OCHOBHBIC BO3MOKHOCTH COBPEMEHHBIX TEKCTOBBIX PENAKTOPOB M COBPEMEHHBIX
nporpamum 00padoTKH B IpeicTaBIeHns HHPOPMAIHH.

Ymers ucuoib3oBaTh TEKCTOBBIN PCAAKTOp JUIS HAIMCAHUs OTYETOB 1O 1abopaTopHBIM
padoram. Menonbsosats tporpammy o6pabotky u PeCTABICHHS PE3YIbTATOB.

Baajers naspicamu 00paboTky HKCITepUMEHTANBHBIX pe3yIbTATOB.

3) CHoCOOHOCTL K anaiM3y NOCTABJICHHOM 3a]1a9M UCClIeIOBaHUH B obnactd (GOTOHHKH U
onrontdopmarnku (1TK-1).

3HaTh OCHOBIIBIC TIPUHILI TCHEPALHH ONTHIECKOTO H3JIYYEHHUS Jla3epaMy pa3HBIX THIIOB.

Ymers neuonb308ath ABNCHUS KBAHTOBOH ONTHKH Ui U3MEPEHMS JIa3€PHOro H3JYyYCHHS B
BILAUMOM [Hala3oHe.

Birajiers nasbikamu obpaGorkn IKCHECPUMCHTAIBHBIX PE3YIILTATOB NPOCTEHINNUX ONTHUCCKHX
H3MCpeHuit.

4. OBbEM JUCHUTIIMHBI U BHIbI YYEBHOW PABOTBI

Taonuna 4.1.

[
Cemectp Bcero
Bujbr yueGnoit pabors 9acoB
4

Ay/TOpHbIE 3aHsTHH (BCEro) 68 68

B tom yncne:
lexwin JH) 24 24
Jlaboparopupie pabore JIP) 16 16
Alpaxraucerne sasrns (113) 28 28
Kypeosoit upoekr / padora (KPC) (aymtophas Harpyska) - -
Apyeue sudvt ayoumopnoi padomer
77777 C aMocTosTeabHasn pabora (Beero) 76 76
B romumepe:
Tlpopaborka seknnonnoro mareppana 12 12
 Lloaroroska K upakTHUCCKUM 3aHATHAM 14 14
Bemonienne nismBriyaibHex TROPICCKUX 3a1aHHil 20 20
Momroroska K KOETPONBHBIM PaboTaM 1 KOLIOKBUYMaM 20 20
Hoaroroska k naboparopubiv 3ansTHM 10 10
- CamoCTOSTENbHOE H3YHEHHE TEM TCOPETHYECKOH YacTH -
Hoaroroska x sxzameny .
Bt poMeky 10uHO# aTTecTanim (3a4ET. dK3aMen) 3au. 3ary.

A TPYAOEMKOCTD Yace |

e ___JauCrueie exunuubt TpynoémKocty | 4 4

5. COAEPKAHHUE JIMCUMUILJIMHbI

5.1, Pasetol iMC UM IngnI 4 BHABL 3aH STl
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_Tabmmua 5.1.

; z
| No f’liiHNi?}I()Ba}iHC pazjaena i 3 | ope Beero | dopmupyembie
JMCITLIHH DL yac. | KOMIeTeHIUH
o - - YeTBepThlil cemecTp
5 Lj Kpanrosas ontuka 6 8 8 24 46
2 OcHoBbl GH3HKM TBEPIOTO Tela 10 12 8 26 56 OIIK-1
3 | OcHOBBI s1epHOH (PU3HKH 6 8 - 20 34 OIIK-2
4 CoBpemMennas dbuzmyeckas s i i 6 p [TK-1
L. .| fapthuia Mupa B . .
10 Beero: 24 28 | 16 | 76 | 144
| Uioro: - 144 vaca
5.2. Coaepxanue pa3aeioB JHCHMIIMHBI (110 JEKIMAM)
Ne }ff{am\f'cnoganne ‘ Tpynoém- Dopspyesbie
W pasacia Conepxanue pasaena KOCTh KoMmeTeH I
,,,,,,,,,,, AWCHUHTIIAHBL | _ (vac.)
Yerseprelii cemecTp
1 | KsanvroBas I.1. Tennopoe m3nyuenue. 6 OITK-1
ONITHKA 1.2. Buemmit porosdgekr. OIIK-2
1.3. Dd)(bf,i('r Komnrona. Kopnyckynspto TIK-1
VVVVV BOJIHOBOH /1yanH3M.
2 | OcHoBwbt 2.1. Kpucramuinyeckue TRepble Tena. 10
busuxku DpdexTuruas macca.
TBEPAOIO 2.2. Terosble cROHCTBA TBEPJIBIX TEJT.
Teqa. 2.3. 30HHas CTPYKTYpa TBEP/BIX Tel.
2.4. [1poBOIMMOCTL METAIIOB 1
TOJIYPOBO/IHUKOB.
12,5 KonrakTHble gsienus. P-n-nepexon. OIIK-1
3 | OcHoBei 3.1. PaxmoaxktusHoCTs. THIBI pacnasios. 6 OIlK-2
s1IepHON 3aK0H paJMOAKTHBHOIO pacnaja.
Ppu3uKu 3.2. SlnepHble peakiuy.
. |3.3.D5eMeHTapHbIe YaCTHLBL.
4 | Cospemennasn | 4.1. CoBpemennas gpusnueckas KapTHHa 2
Ppuzugeckasn MUpa.
KAPTHHA
B MHpa
5.3. Pasgennr JMCNMIUIMHBL B MEKAUCHMIUIHHAPHBIE CBA3M ¢ 00eCHEYHBAKIMMH

(npeabynimu) 1 odecneuBacMbIMu (MOCACAYIONMMH) AMCHHIVIMHAMU

SHAHWA,

Jas ocsoenns pasienon  gucimiuigHel  «CrenuanbHele  paszjenbl  GH3UKH)  HeoOXOIUMBI
NapajujielbHO  [pM  H3YYEHHH JUCIIUTUIHHBI

ITONYHCHHBIC

B IIKOJC W JOJy4YdacMbIC

«MaremaTnyeCcKui aHaliuszy.

Pazjenel quenmmuignbt «Crienuasibable paszeasl GU3HKH» CBS3aHBI C pa3jieliaME HOCACOVIOUIUX
aucinmun - «lpodeccnonansnoro nukia (6azoBoit obmenpogeccHoHaTbHON YacTH)»  pabodero

yueOHOro miasa:
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l abimua 5

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —_— Pasznennr puzukn 1203
JucnMmmnns ) T
| DASKTPOTCXHMKA W DIICKTPOHHKA - +
; Owr THYCCKOE MATEPHLIOBCIICHHE B - |
! (zgip}iblilg\ll()'ﬂ)}ﬁ]ﬂ}l OlTH wuum\ \IdICpLhUIOB ]
_Onrhyeckas Qusika +| +
- OcHOBBI ONTOHH(OPMATHKH +
| OcHOBBI POTOHUKY +
Lpubopsl kBanTOBOI ICKTPOHMKY U (POTOHHKH +| ]+
@gggjg_cgm OCHOBBI KBAHTOBOH M ONTHYECKOH 3ICKTPOHUKH +| +
Gunocopus ) ) 7 +| A+ +
bcsouawoux; KK mcgemc IbH()(,lM ' +

5.4. Coorsercraue KomnereHuuH, GOPMHPYEMBIX NPH M3YHEHHH JHCHHIIMHBI, H BUIOB
3AHATUI

Tabnuna 5.4.

lepeuens ,,,,_.BHM’I 3aHATHH | o
 KkomnereHuud | J[ 1[3—[ JIP | CPC OPMBI KOHTPOIIA
Ol1K-1 ( Oupoc. Tecr. Kontposshast paGora (KOJIOKBHYM).
Ol1K-2 o+ + | ammuTa s1abopatopHoi paboTBl (TECT, yCTHBINR
HK-1 OIIpoC). DK3aMeH.

6. METO/JbI U ®OPMBbI OPTAHU3AIIUU OBYYEHMUS

Jiist yenenmnoro  ocBOCHNS  MCLMIUTHHBL  [IPUMEHSIOTCS  pasjiMuHble  06pa3oBaTeNbHbIC
TEXHOJIOTNH, KOTOPBIC 0OCCIICHHBAIOT JIOCTHIKEHHE INIAHUPYEMBIX PE3YIILTATOB 00YyUYEHHS COTNAcHO
OCHOBHO# 00pasoBaTe/IbHON 1porpamMme. ¢ y4étoM TpeGoBaHUit K 06bEMY 3HAHHH B HHTEPAKTHBHOM
(hopme.

6.1. Texnooruu HHIEPAKTUBHOI0 00yYeHHst IPH PA3AHUHBIX GopMAaX 3HAHHI
Tabnuna 6.1

(DoprI Jlexmuu | Ilpaktuyeckue | JlaGoparophbie Bceero
Merojibt T (uac) 3aHATHS (4ac) paboThi (Hac) (4ac)
()6cy>1<11ume npuemduun " 10 4 14

ACMOMCTPALMH ONBITOR | |
~_Paboras womamae ) , 16 16
YerHpli onpoc wim
TECTUPOBAHHE ITPH JIONYCKE U
3alure

Jjabopatopuplx pabor |
l[) OnMyHas 3aiuTa u pasoop
Y JIOCKH MHJIMBHY UIBHBIX 10 10
CTBOPYCCKMX 3a/lanni u tectos | ) ,

Hroro nurepakTnBHAIX 10 0 30 50
 3aHATHI

10 10
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7. JABOPATOPHBLIA IPAKTUKYM

tadomua 7.1

[ S e e

| N i Tpyno-
¢ No o Nepasiesa _ -
L P @ Haumenosanue nadopatopHeix pador emrocts | OIIK, TIK
/il THCHEILIM b ;
e - ‘ (1ac.)
R S Yerpeprolii cemecTp
o 1 e M3yueHue 3aBHCHMOCTH 8
‘ IHEPreTHYECKOH CBETUMOCTH CEPOro
Tea OT TeMIEepaTyphl.
e Buenmuil porordderr. Usyuenue
sakoHa CroJieToBa M IpoBepKa OITK-1
o ~(hopmyJibl DHHIITEHHA . ) OIIK-2
’ 2 2 e OnpejelicHUE IMUPHHBI 3aNPEICHHOM 8 [1K-1
30Hb] DOJIYTIPOBOJIHHUKA [0
! (v
| TeMIEpaTypHOH 3aBUCHMOCTH
| 00paTHOro TOKA AH0/1A.
‘ ot e Byewmnuil porordexr.
8. IPAKTUYECKHUE 3AHSTUS (CEMHWHAPBI)
Yobma8.l.
Tpyno-
No Ne pazjena .
) p , HanmenoBanue npakTHuecKux 3aHsSTHil eMkocTs | OIK, TIK
/11 | JIMCHHTUTHHEBL (uac.)
e Yerseprelii cemecTp
s I Temiopoe nsyuenne R 2
2 Buemnuii goroaddexr. - 2
3  Dpderer Komnrona, 2
4 KopryckysigpHble CBOMCTBA ONTHYECKOTO 2
L H3JIyYCHHS
7 2 TenoBble CBOHCTBA TREPIBIX TEIL. 2 OTIIK-1
8 1IpoBojuMocTs MeTaJIIIoB. 2 OIIK-2
9. HpoBo/MOCTE 1ONYNPOBOHKKOB, 4 TK-1
10, Kowragruple apicuns. 2
L Buyrpennuit porosdexr. 2
12 3 3aKoH paJIMOAKTUBHOIO pacnaiad. AKTHBHOCT. 4
13 SnepHpie peakuMH. DHEPreTHYeCKHH BhIXOT 4
IS peaKiiu.
9. CAMOCTOSTEJIBHASI PABOTA
Tabnnia 9.1, o S
Temarnka camocToaTe bHOM Tpyno- Kontpons
No | No pasyena o pya¢ OIIK, P
) paboTh! €MKOCTh . BBINOJIHEHUS
W/ | JIUCHHIIMHEI , K
(Oemanuzayus) (4ac.) padoThI
! 1-4 Omnpoc.
, OI1K-1
Hpopaborka snekimonnoro 1 OI1K-2 Tecrol
s T&
marepuala K- KoHTpoJibHbBI
7 ¢ paboThl
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J (KOJUTOKBUYM
. ) | b).
P2 1—4 , ) Tectnl,
j Hoaroroska k npakrnyeckum ,
14 JOMauiHHe
J 3AHS THSIM
] - 3aJaHus
3 1-4 BbiiolnHeHne HHMBIIYaIbHBIX 20 Ipogepka /13
L TBOPUYCCKMN 3a1aHHH B
) 1-4 [Hororoska K KOHTPOALHBIM >0 IIpoBepxa
L | baboraM H KOJIOKBHYMAaM - pador
|3 1--2 , y , Omnpoc. Tecr.
| Hororoska otuéros 1o
f e , _ 10 3amupra
| Ja00paTOpHBIM padoTamM N
‘ ; OTYETOB
Mroro: T Towaca | Il

YETBEPTBIA CEMECTP
Tembl uuaMBUAYANLHBIX TBOPUCCKHX 3axaHuMit: 1. «TeruoBoe usnyuenuer; 2. «Buemmnuii
pororddexr. Idpdexr Komuronan: 3. «dusnka TBEPIOTO Tefar: 4. «PaquoakTHBHOCTDLY.
Tembr  kowrpoasunix paGor: 1. «Temiosoe nsyuenue»; 2. «Buemnuii  dorospexr.
Dddeir Komnronan; 3. «®usnka TBEPAOTO Tenar; 4. «PaguoakTHBHOCTEY.
Tempbl 1-10 w 2-ro kouroxkBuyma: 1. «Kpaatosas onTHKa»; 2. «Du3rKa TBEpAOro Tenay.

10. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

He npesyemorpeno yueGHbIM nnagom

L. BAJUIBHO-PEUTUHTOBASI CHCTEMA

Ocymecrsisieres B coorserctsun ¢ Iosokennem o NOpAIAKE HCNOJIL30BAHNSA PEHTHHIOBOM
CHCTEMBIL WIS ONCHKH YCHEBAEMOCTH CTYCHTOB (TIPHKa3 pektopa 25.02.2010 Ne 1902) wu
OCHOBaHa Ha OaJILHO-PEHTHHIOBOH CHCTEME OLIEHKH ycuesaeMocTH, nedcrsyromei ¢ 2009 r.,
ROTOpast BRINOYACT TEKY M KOHTPOb BRIIOTHCHHS SIEMEHTOB 00BEMA JIHCLHILTHEBI 1O JJIEMEHTaM
KOHTPOJis ¢ NOJBENICHUEM TCKYIIETO peifTHHTa.

B repeom cemecrpe nmo  mmenunmmpe  «®usukay npenycMorper 3a4ét. Ilo okoHwannm
ceMeeTpa CTYACHT. HaOpasiunmii Menee 50 GauioB. cuuTaeTcs HEYCIIEBAKOIUIUM, HE I10JIYYMBUIUM
3298t CTYACHT, BHINOJHNBINMI Bee sallaHupoBannpie Jrabopatopubie paboTbl H HaGpaBIIMid
CVMAMY SO 1 Bosice GALIOB. HONYYAET 3a9ET CABTOMATOM .

Ho mucuumnune «@usuka» nposeseHme 3aMeHa BO BTOPOM M TPETHEM CEMECTpE SBJISETCS
oOsizarenbnbiM. IIpu sroMm Ganiibnas onenka cootHowmenun 70/30 pacnpenensiercs ua e
COCTaRIAIOLINE: CEMECTPOBYIO M dK3aMeHalonnyio. T.e. 70 6a110B MOKHO HOJYYHTD 34 TEKYIIYIO
PaboTy B cemecTpe. a 30 Gaiion - 3a OTBETHI Ha K3AMCHE.

JLis cramyimposanus 1nanoMephocty pabOTBI CTYJNEHTA B CEMECTpPe BBEAEH KOMIIOHEHT
CBOCBPEMCHHOCTH, KOTOPEHT HPUMEHSETCS (CYMMHPYETCSH) TONLKO JUTs CTYJICHTOB, 03 ono3 aHuit
OTHHTRIBAUOLIMXCS 1O NPOMCKYTOMHBIM  9IEMEHTaM  KOHTPOJIA (TecThl, mpakTHYecKHe paboThl,
KOJUTOKBUYMBI ).

Ha nporsxennu Beero cemecrpa TCKYyIlasd yCreBaeMoCTh OLECHMBAeTCs TOABKO B Gasiax
HApaCTAIONAM HTOTOM. B TOM MHCIIE W PE3YIIBTATH KOHTPOILHBIX TOYEK.

Fekyinui - KonTpom, wiyueHns JAHCIMIIMEL B KQXIOM  CeMecTpe COCTOHT M3 ClieAYIOUIHX

BHLOK!
- KOHTPOJIL 33 VCBOCHHCM  TCOPETHYECKOTO  Matepuana - OpoBeieHHe 4 MHChbMEHHBIX
KOWIPOIBHBIX pabOT ¥ KOLIOKBUYMOB:
- KOHTPOJIbL 33 MPABHIILHBIM - BBUTOJHCHHEM  IIPAKTHYECKHX padoT - mnpoBeneHHe Ha

NPAKTHUYCCKUX 3aHATHAX 5 - 7 TeCTOR:
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- KOHTPO.1b 38 BBIIOJIHCHHEM J1aD0paTOpHBIX paboT.
Ho pesyabraram 1ekymiero KoHTpo:s GopMUpYeTes A0IYCK CTYIEHTa K HTOTOBOMY KOHTPOJIIO
IR3NMCHY HO JMCHHILIMHE. JK3aAMCH OCYLICCTBISETCS B BH/C ONPOCA 10 TEOPETHYECKOH uYacTH
JIHCHBITIHHDI.

B cocrase cyMMbl OaUIOB. MOIYUCHHOR CTYAEHTOM MO AUCHHILIMHE, 3aKaHuMBaromencs
IK3AMCHOM. DR3AMCHALMOHHAS COCTABIISIONIAs J1I0JUKHA ObITh He MeHee 10 Gannos. B npotusHoM
CAVHAC FK3AMCH CUMTACTCH HE CAHHBIM. CTYACHT B ycTanopiaeHHoM B TYCVP nopsake o6s3aH ero
nepeciath. Hpu neyiosnersopurensHoii ciave sx3amena (MeHbiue 10 Ga/ios) Wik HesBke CTYHEHTA
HA OKBAMCH DK3AMCHAITMOHHAS COCTABIAIONAs IIPUPABHUBACTCS K HY:TO (0).

Ho juenninne «Dusukay 11pOBEICHHE YK3aMeHa BO 2 M 3 ceMecTpax ABIACTCS 00S3aTe/bHbIM.
DIR3AMCHAIMOHHBLIE  OWIICT  COJICPKUT TPH BOIpoca. MaKCHMalbHAs OLICHKA 3a Kaxk/blid BOIIPOC
cocranaser 10 dairos. Makenmalibuas sK3aMeHalMoHHas OUeHKa coctapisier 30 6aios.

B rabamuax 11.1. u 11.2. comepxarcs npuMepsl pacnpeaencHust GaUloB Ui JAHCIUILTHHBI
«®u3nkay B TEUCHHH TEPBOIO CEMECTPA, 3aBEPILAIOILErocs 3auéTOM ¢ OHEHKOHW, W JUIs BTOPOTro

CCMeCTpa, 3aBEpPIIatOerocs 3a4éTom, U TPETLETO CEMECTPOB. 3dBCPLHAOIHXCA IK3aMEHOM.

Tabnwna 11.1. Pacnpejesienue 0108 BO BTOPOM H TPETHEM CEMECTPAX H3YUYCHHS $uU3uKH

N . | MaxcuMaibHeIi
MakcuManbupiil | MakcuManbHbBIH
. Oasn 3a nepuon | Bcero
JNeMEHTH! YUeOHOM Oann ¢ navasma | Gann 3a nepuon sexty 2 KT u sa
JAEATEIILHOCTH ceMecTpa J10 Mexay 1| KTu2 | y <
- KOHIIOM ceMecTp
nater 1 KT KT
e e ceMeCTpa
Hocewmenne sawtnit 1 4 4 4 12
Nurmsuayaisubie
ANTBHAYAIIBIE 9 9 6 24
TBOPUCCKME 3/l
Konrponsasie paborsl Ha
POIBIIRIE PAOOTE 10 10 10 30
[PAKTHYCCKUX 3aHATUAX
Kowrokemympr | > 10 10 25
Komiouenr
3 3 3 9
cpoespemennoctn - .
Hroro makenmym 3a
! 31 36 33 100
nepmox. . ~
Chawadksamena | -
_Hapacrarommm nrorom 31 67 100 100
Tabmira 11.2. Pacnpenenenne 6aiioB B TPETbeM CEMECTPE H3yUeHHs (DH3HKH
. . | MakcuMansabii
Makcumanpibii | MakcuMalibHbIH
. . - ) Oann 3a mepuon | Bceero
; :CMEHTHI YHEOHOH! Oaill ¢ Havala Oasur 3a nepuo/t 5
C | menrty 2 KT u 3a
JAEATEIIBHOCTH cemecrpa 10 mexay | KT n 2 .
. . KOHIIOM ceMecTp
naret 1 KT KT
ceMecTpa
Hocemenne sawsirwit | 1 [ [ 3
Unausuayaibabie _
Ayaibub 5 5 5 15
TBOpHCCKUC 3ajl@Hus ) o o
Kot nonshbie pabotn Ha .
POIIBIBIC PADOTH 4 5 3 12
HPANTIYECKHX 3alstiusx - -
Brioanenue
NadUPATOPHBIX padOT H 9 9 7 25
3aira oTyeTos -
3 6 3 12
] 1 i 3
CBOUBHEMEHHOCTH B . R B
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S e B )
I“Im:oymal\cumym 3a ; 23 27 J 20 70
peepmwor: T S .
Lpawadcavenws T ! 30 |
Mapacrarommmouroron | 23 [ 50 70 100 |

Tadmua 113, Hepeeuer Gamios B OLEHKH 3a KOHTPOABHBIE TOYKN

L o o bay Ibl Ha ,‘Iaszlf()HTpOﬂbHOI7I> TOYKH ] - OLIQHKB.
He venee 90% or makcnmaibnoit cymvbt na qary KT S
| OLT0% 10 89% o1 makemwatbnolt cywye na gary KT : 4
L OTOU% 10 69% ot makenvaibiol eywb na gary KT 3
| Menee 60% ot maxenmanbnoit cymvss na aary KT ] 2

peobpasosanue cymmel 6amnos B TPaIHIHOHHYIO OUEHKY H B MEKYHAPOIHYIO OyKBEHHYIO
OneHky (radauua 11.4) upoucxoauT oxun Pa3s B KOHLIE CEMECTpa TONBKO HOCTE NOABCICHUS UTOTOB
M3VACHUS JHCUMITMEDL «DU3HKa». T.€. 110C/Ie YCemHOH CIayH YK3aMena:

fl‘af@mxa»lﬁlw.{.wlélgggggiﬁgj‘l;qjxpl‘onoﬁ CYMMbI DalsioB B TPaIMHMOHHYIO W MEHKJIyHAPOHYIO OIICHKY

Onenka (1'0C) Mrorosas cymma 6aninos.
YYHUTBIBAET YCHEIIHO Ouenka (ECTS)

b _ CNaHHBIH DK3aMeH I .

Slomwane) 90-100 ) A (0T1H4HO)

,,,,,,,,,,,,,,,,,,,,,,, 85-89 1 B(ouens xopowo)
4 (xopowio) L 75-84 | € (xopomo)
7074

A et TTes 6o T D (ynosnersopurensno)

3 (YAOBIETBOPUTENLHO) - o064 e (HOCPEACTACHIO)
|2 (Heynonersoputenbio) Huxe 60 Gamnos I (neynosnersoputrensho) |

12, YYEBHO-METO/IMYECKOE H HWHO®OPMAIIMOHHOE
ObBECIHEYEHUE JIMCUUILJIMHBI

12.1. OcnoBuas Jareparypa:
I. Casenve U.B. Kype obueii Gusukn: yyebnoe mocobue s BTY308: B 3 1. —7-¢ m3n.,
crepeorun. - CI16.: Jlans, 2007.
T. 3: Ksairrosas onruka. Aromuas dusnka. Ouzmnka TREPIOrO Tesa. OUIHKA ATOMHOIO
Alpa uoiiemenTapubix vactuil. — 317 ¢. (B 6ubauoreke — 151 IK3.).
2. Cusyxun JLB. OGuwii kype Gusukn: yuyebroe nocobue s BY30B B 5 T. - M.: ®usmariur,
2005-2006.
T. 5: Aromuas u suepnas Gpusuxa. — 3-¢ U3, crepeotuin. — M.: @usmatut, 2006. - 782 c.
(B dubanorexe - 100 9k3.).
3. 3ueman AL Togee OM. Kypc obuwedt pusuxu. B 3-x rr. [DaexTponusiii pecype] — CII6.:
Janp, 2007.
T. 3: Ournka. ®usuka atomMoB u MoJieKyIt. DH3HKa aTOMHOTO sipa H MHKpOYacTHIl. — 6-
¢ U3 ~512e¢. Pexnm Jloctyna on-line c KOMITBIOTEPOB TYCYP:
]_utp://c.lanbook.com/books/elemem.php‘?pl1 cid=25&pll id=508.
12.2. Jlonoanurebuas Jureparypa:
I. Carennen M.B. COopuk BOUPOCOB M 3ana4 no obuieH Gpusuke. [InekTpOHHBIH pecypc] - 5-e
Wil crepeoran. - CHO6.: Jlans, 2016, —  292¢. Pewum octyna  on-line:
http://e.lanbook.com/books/elemcnt.php‘?pl I cid=25&pll id=71766 ¢ Komibiotepos TYCVP.
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2. Mpoios MLE. Ksantopas ¢usuka. OcHoBHBIE 3aK0HBI: Y4eGHOE nocobue i BY30B. — 2-€ H31.,
o1~ M. BUHOM. Jlabopatopust 3nanuii. 2004. — 256 ¢. (B 6u6amorexe — 100 5k3.).

3. HMposos MLE. 3a:aun o obuiedt ¢usnke: Yuebnoe nocobue uist By30B. — 7-€ WL, CTEPEOTHII.
- M.: BUHOM. JlaGopartopus snanuit. 2007, - 431 c. (B 6ubauorexe — 496 IK3.).

4. Hepron ALl Bopobbés A.A. 3agaunuk no gpusmke: Yuebuoe nocobue s BTY30B. — 8-e H3/1.,
nepepao. u on.- M. @usmarant, 2007, - 640 c. (B 6ubanorexe — 99 Hx3.).

5. Boankenwreiin B.C. CGopauk 3anau mo obumeMy kypey dusuki: Yuebuoe nocodue s
BTy30B. — [2-€ n3n., uenp. — M.t Hayka, 1990. - 396 c. (B 6u6anotexe ~ 148 7x3.).

6. Koswipes A. B. Kype nekuuit no ¢usuke: Yuebnux. — Tomek: TYCVYP, 2007, —421 c. (B
ouloreke - 697 »K3s.).

7. Kasamnukos HIL. Kowesnnkor HM. ®usuka. MHTepHeT-TeCTHpOBaHHE (a30BbIX 3HAHMIA.
[Onexrponnniit  pecype] ~ l-e wsn. ~CII6.0 Jlans. 2009. —160c¢. Pexum nocryna  on-line:
http:e.fanbook.convbooks/element.php?pll cid=25&pl1 id=172 ¢ komibtotepoB TYCVP.

12, Jlososexnit B.H. Kype ¢usuxu. B 2-x 1. [Dnextponnsii pecype] — 6-¢ u3a., UCIIp. H AOIM. —
CII6.: Jlans, 2009,

T.2: Kpanrtosas ¢usuka. Cratueruyeckas (usuka M TepMojuHamuKka. COBpeMeHHas
husuyeckas KapTHHA MHpa. - 608 c. Pexum JIOCTyTIa on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=239 ¢ kommeroTepoB TYCVYP.
T. 3: Kpanrosas ontuka. Aromuas gusuka. Ousuka TEpIOro tea. Mu3uka aToMHOro
AApa W WIEMEHTapHLIX yactuil. — 10-e w3n., crepeorun. — CII6.: Jlans, 2011. —320c.
Pexum pocryna on-line C KOMITIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2040.

I4. @pu C.9., Tamopesa A.B. Kype o6meit pusuku. B 3-x tr. [Dnekrponnsii pecype] — CIT6.:
Janb, 2009.

T. 3: Omuka. Aromuas dusuka. — 10-e u3a., crepeorun. — CII6.: JTans, 2009. — 656 c.
Pewnm JlocTyna on-line c KOMIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.

12.3. YaeOno-mMmeroanueckue nocoGust 4 nporpaMmHoe odecrieyenme

1. Yuetno-memoouueckue nocobus 0418 npakmuueckux 3auamuil U camocmoAMeNbHON
pabdomsi | J1eKTPORHBIH pecype]:

2.1 Yysxon JOIL Daementsl atoMHOH (U3MKA M KBaHTOBOH MeXaHHKH: Y4eOHO-
Meto/indeckoe 1ocobdue. COopHHK TecTOBBIX BorpocoB. - Tomckx: TYCVP, 2011.-68c.
Peaxmm noctyna coboanbiii Juis ckaunsanus: http://edu.tusur.ru/training/publications/1104.

2. Yueéno-memooduueckue nocobus ona esinoiHenua 1a6opamoprsix padom [IneKTpoOHHBIH
pecypel:

3.1. ®enopos M. B., byprosuuun B. A. Buemwmuit dorosddexr. UsyueHne 3axona
CroneroBa m nposepka (opMynel Difnmrelina: Meroauueckde ykazanus K JabopaTopHoil
pabore.  —  2009. 11 c.  Pexum  joctyna  cBOOOAHBIH Ul  CKAYHBAHHS:
http:/ edu.tusur.ru/training/publications/851.

32, Tposn JLA. Kupwuios AM., ®enopos M.B. UsyyeHne 3aBHCHMOCTH
IHEPICTUYECKON CBETHMOCTH HArpeToro Teja oT Temneparypbi: MeToguyYecKHe yKasaHUs K
saboparoproit pabore. — 2010. 14 c¢. Pexum goctyna cBOOOMHBIA s CKAYHBAHHS:
hitp:/: edu.tusur.ru/training/publications/853.

3.3. Myxaues B.A.. ®enopos M.B. OnpegencHue mMUPHHBI 3anpelleHHOH 30HBI
HOJIYHPOBOJIHUKA TIO TeMIlepaTypHo# 3aBHCHMOCTH 00paTHOTO TOKa aMoja: Meroaudeckue
yKazanus K nadoparoproit padote. ~ 2009. 11 ¢. Pexum nocryna cso0oanblil JUIs CKaUHBaHHA:
http:/ edu.tusur.rw/training/publications/8535.

34. bypnosunnn B.A.. ®enopos M.B. Buyrpennuit ¢orospdexr: Meroauueckue
viazanus k maboparoproit pabore. —2010. 10 ¢. Pexum noctyna cBoGoIHbIH IS CKAUMBAHUA:
hitp:/edu.tusur.ru/training/publications/936.
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3. Komnstomepnuote  npozpammor MOOCIIUPOCAHUA  HEKOMOPBIX (PUIUYECKUX AGACHUI 6
aabopamoprom npaxmuryme.
12.4. ®onx onennounnpix epeaers (GOC)
DOHL OUEHOYHBIN CPEICTE HPHBEIEH B IPUAOKEHHH | K JaHHOI nporpamme.

13. MATEPHUAJIBHO-TEXHUYECKOE OBECIEYEHUE
AACIHHUTTIIIMHbBI

Jisi obecnedenns aTeHnst Kypea JeKMi HCIOB3YeTCs CrelHaibHas JCKIHOHHAS ayJIuTOpus
kaeapsl puznkn (230 ayn. ®@OT), ocHamEnnas MYJIBTHMETHHHBIM IIPOCKTOPOM. KOMIBIOTEPOM U
OKpanami. Jhis oOcenicuchns abopatopHblx  pabor 1o dU3HKEe  HCnonL3yloTes 6
CUCHMATHIHPOBAHHLIN - (101 pasiidyHble  pasfensl  Kypea) JiaGopatopuu  kadeapbl  QH3HKH,
OCHAMEHHBIE  COOTBETCTBYIOIMMHE  1a00paTOPHBIMM  YCTAHOBKAMIL. — MaKeTaMH. CTEHIAMH |
KOMITBIOTEPHBIM 000PYIOBAHHEM.

14. METOAUMYECKUE PEKOMEHJIALUMU 11O OPIrAHU3ALIUU
M3YUEHUS JTUCHUITIUHBI

OOBEM  4acoB. NPCAYCMOTPCHHBIX yUeOHBIM [JIAHOM UL M3y4eHus Kypca (GU3HKH, He
IO3BOJHICT PACKPBITH B JICKIMAX T10APOOHO H riayboko marepuasn. [Jostomy upu peandsanuu
IPOTPAMMEI CTVICHTBL JI0JOKHbI JOCTATOUHO MHOTO paboTaTh CAMOCTOSTENBHO KaK MpH TTOBTOPEHHH
JICKLMOHHOrO MatiepMaia, TaKk H MOJMrOTOBKE K NPAKTHYCCKMM, JabOpaTopHBIM M KOHTPOJBHBIM
safs M. Lt obecrieuenus dQGEKTHBHOTO YCBOCHMS CTYAEHTAMM MATepPHATOB JUCLMILTHHDI
HEOOXOIMMO Ha TICPBOM 3aHATHH OOCCHEYHTH X CHHCKOM BOMPOCOB, MO/UIEKALIHX H3YYECHHIO,
CITHCKOM OCHOBHOH M JIONOJHHTENEHON JIUTEPATy Phl JULSL CAMOCTOSATENLHOR PaGoThL.

Jlist TeKylmero  Kourpois  ycreBaeMoCTH M IPOMEKYTOYHON arTecTalHH HCTIOJIB3YyeTCs
TCCTOBLIH KOHTPOAR 3HAHWH.

Ha  gexnusx seoOXoymmo  ofpainarh — BHMMaHHe Ha  OCOOEHHOCTH HNPUMEHEHHS
paccMaTpaBacMOr0 MaTepuaa B IOCICAYIOIHX Kypeax, a Taxke B Oyayuiei npodeccrnoHatbHolM
JEeATE/IbHOCTH.

12
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Ilpnaoxenue 1

DenepanbHOE roCyapeTREHHOE DIODKETHOE 06pa30BaTeNbHOE YUPEXKICHHE BBICILETO
npodecCHOHAIBHOTO 00pa3oBaHus

«TOMCKHH IFOCYJIAPCTBEHHBIH YHUBEPCUTET CUCTEM YITPABJIEHUS U
PAJJMODJIEKTPOHUKHW (TYCVYP)

’\"\M YTBEPXJIALIO
Mpopekrap fio yuebHoii pabore

/ / A I1. E. Tposn
«_» 2016
OOH/JI ONEHOYHBIX CPEJACTB IO YYEBHOU JANCIHUIIJINHE

(IIPAKTHKE)

CnenmranbHbie pas3fesibl (PU3HKH
(M0AHOE HAMMEHOBAHNE YHEOHOH UCIMIANHBL HIH NPAKTHKA)

YpoBeHb 0cHOBHO 06pa3oBaTe/IbHOM HPOrpaMMbI DAKAIABDHAT
(Oakanaspuar, MarucTparypa, cneuranuTer)

Hanpapnenne(s1) noarorosku (cnenuanbuocts) 12.03.03 ®oronnka n ontoundopmarnka
(MOJHOE HAMMEHOBAHHE HANPABICHHMA MOANOTOBKH (CNELHMANBHOCTH))

Ipoduans(n) PoTOHHKA HETHHEHHbIX, BOJIHOBOAHBIX H HEPHOIHYECKHX CTPYKTYD
(NoaHOE HanMeHOBaHKE NPOGUAA HANPABICHUA NOATOTOBKK (CHELMANLHOCTH))

®opma odyuennn Quuasn
(04Han, OYHO-3a0UHAs (BEMEPHAR), 3a0UHan )

PakynbTeT IJIEKTPOHHON TEXHUKH
(COKanlCHHOC H NMOAHOC HAKMCHOBAHHE (I)aKyIlethﬂ)

Kadenpa 311 (InekTponnsix npubopos)

(CokpauleHHOE H NONHOE HAUMEHOBAHHE Kadeapsl)

Kype 2 Cemectp 4

Yuebupiii mian waéopa 2014 roaa.

3ager 4 cemecrp Aud. 3aqer cemectp

JK3aMeH ceMecTp

Tomck 2016
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1 Bseaenmue

®ou oeHoHBIX cpencTs (POC) sBiIseTes NPHIOKEHAEM K paboyell IporpaMMe JUCUMIUIHHBL
(IpaKTHKKM) M TpeICTaBIseT CoOOH COBOKYNMHOCTH KOHTPOJbHO-M3MEPHTEIBHBIX ~MAaTepUaIoB
(THTIOBBIE 33]a4d (3a/laHus), KOHTPOTbHBIE PabOThI, TECTH W Jp.) M METONOB HX HCIONB30BaHHA,
[peHA3HAYEHHBIX U1 M3MEPEHHs YPOBHS JOCTHXKCHHA CTYACHTOM YCTAHOBICHHBIX DE3YIBTATOB
o0yueHHS.

®OC no gucHUIUIMHE (IPAaKTHKE) HCIONb3YeTCA NpPU IPOBEICHHM TEKYINEro KOHTPOJ
YCIIEBAEMOCTH H IPOMEKYTOYHOM arTeCTaiu CTyICHTOB.

TlepeueHs 3aKpeIUIEHHBIX 32 THCIUILTAHOMN (IIPAKTHKON) KOMIICTCHIHH NPUBE/ICH B tabnune 1.

Ta6auna 1 — Iepedenn 3aKpeILUIEHHBIX 32 AHCIUILIMHOH KOMIIeTeHIMI
DTansl GOopMHUPOBAHUA
KOMIIeTeHIHH
OIIK-1 CHOCOOHOCTBIO NpenCcCTaBIATh aneksarayto | 1. JloJnpkeH 3Hath
COBDEMEHHOMY YPOBHIO 3HAHHIl HAyyHyl0 KapTHHY | (QU3MYeCKHE OCHOBBI
MHpa Ha OCHOBE 3HaHHS OCHOBHEIX IIOJIO)KEHHH, | KBAHTOBOH ONTHKH, 1107637091
33KOHOB U METOJIOB €CTECTBEHHBIX HAYK M MATEMaTHKH | TBEPJOTO Tela, SAepHOH
(U3UKK ¥ COBPEMEHHOM
¢bu3ndecKol KapTHHEI
MHpa.
2. JlomkeH yMeThb
HCIT0JIb30BaTh
TEOPETHUECKUE 3HAHUS TIPH
0OBACHEHUH pe3yIbTaroB
AKCTIIEPUMEHTOB,
[IPUMEHSTH 3HaHHUS B
obacTy HU3HKH JUL
ocBoeHus obmenpodec-
CHOHAJBHBIX JUCIHIIIMH U
peteHns npodeccuo-
HaJILHBIX 3a7a4.
3. JlomxkeH BIaJIETh
HaBBIKaMH PU3UIECKHX

Kon ®opmMyINPOBKa KOMIIETEHIHH

HCCIIENOBAHHM.
OIIK-2 CIIOCOOHOCTRIO OCYIIECTBIATh MOKCK, XPaHCHHE, 1. JloipkeH 3HaTh OCHOBHBIE
06paboTKy 1 aHaJIN3 HHGOPMAIMHA U3 PA3THYHBIX BO3MOYKHOCTH
HUCTOYHHUKOB U 06a3 JaHHBIX, IPEACTABIATE €€ B COBPEMEHHBIX TEKCTOBBIX
TpebyeMoM ¢opmare ¢ UCIIOIH30BAHHEM pelakTopoB U
HHGOPMALTHOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX COBPEMEHHBIX ITPOIpaMM
TEXHOJIOTHH 00paboTKH U
NpeICTaBICHHUS
uHpopMaIuy.

2. Jlo/hkeH yMETh
HCIIONIb30BATh TEKCTOBBIH
peNaKTop /i HaluCaHHs
OTYETOB M0 JIADOPATOPHBIM
paboram. Mcnomnb3osarh
nporpamMmy o6paboTKH K
npeicTaBIeHUS
pEe3yIbTaTOB.

3. JlolokeH BIajeTh
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HaBBIKaM¥ 00pabOTKH
SKCIIEPUMEHTATBHBIX
pe3yJBTaToB.

IK-1

CIIOCOOHOCTBIO K aHaIH3y NOCTABICHHON 3a/1a9H
uccieoBanuii B 00mactTd GOTOHHKH H
ONnTOMHGpOPMATHKHU

1. lomxkeH 31aTh OCHOBHEIE

IIPHUHIIAIIB! TeHEpaLiH
OIITHYECKOTO HU3JIyYeHHs
Ja3epaMH Pa3HBIX THIIOB.
2. JlojokeH YMETh

HCHOJIL30BATh SABJICHHA
BOJIHOBOH H KBAaHTOBOH
OITHKH JiJIS N3MEPEHU
JIa3epHOTO H3IyYCHHS B
BUIHMOM JHANA30HE.

3. JlomkeH BIIaJieTh

Haspikamu 06paboTka
9KCIIEPHUMEHTATBHBIX
pe3yJIETaToB MpOCTEHIIUX
ONTHYECKHX W3MEPEHHH.

2  Peaamsanus KoMIeTeHIui

1 Komnerennusa OIIK-1
OIIK-1: clocoBHOCTHIO MPEACTABIATL AAEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHH Hay4JHYIO
KAapTHHY MHDA HA OCHOBE 3HAHMSI OCHOBHBIX HOJIOKCHHH, 32AKOHOB M METO/0B €CTCCTBCHHBIX

HAYK 1 MATCMaTHKH.

Tt opMHMpOBaHWSE KOMIIETEHIMM HEOOXOAMMO OCYHIECTBHTH psfl  OTalloB.

DTans!

(I)OpMI/IpOBaHI/ISI KOMIIETEHIINH, IIPHUMCHACMBIC I 3TOr0 BHJBI 3aHATHN H UCHOJIB3YEMBIC CpEACTBA

OIICHUBAHUA IIPEeCTABICHBI B TaONuUIE 2.
Tab6aua 2— dTansl GopMHUPOBAHH KOMIIETCHIIMH H HC0/Ib3yeMble CPEICTBA OUCHHBAHUA

COBPEMCHHOH
(hU3NYECKON KapTHHBI
MHpa.

ocsoenns obwenpodec-
CHOHATHHBIX JUCIHIIIHH
U pereHus npogeccHo-

HAJIBHBIX 3a/1a4.

CocTaB 3uaTh YMmerhb Biapern
Hcnonn3oBath
CnocobHOCTD
TEOPETUYECKUE 3HAHUS
TpEeCTaBIATh
IIpu OOBSICHEHUH PE3YJIb-
(u3MUeCcKHe OCHOBHI
N TaTOB YKCIIEPUMEHTOB,
KBaHTOROH ONTHKH, Hagrixamu
TIPUMEHSATh 3HAHUA B
ConeprkaHue 3TaNoOB (M3UKH TBEPIOTO TeNa, (bu3nIECKUX
. obnactu HU3HKHA 171 .
AnepHON QU3UKH H HCCIeI0BaHni

Buas! 3anaTHil

o Jlexmuu;
e [IpakTHueckue
3aHSTHS

o JlabGoparopHsie
paboTsl;

e BrmosnHeHue
JIOMAIITHETO 3alaHus;

e CamocrosTenbHas
paboTa CTyJEHTOB

e JlaboparopHeie
paboTsl;
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Hcnonbsyemblie
CpeCTBA ONEHNBAHUS

Tecr;
KonrtponbHas
paborta;
NunuBuayansHOe
TBOPYECKOE
3a/laHuUE;
OK3aMeH .

e Jlaboparopuas
paborta;
e KoHcnekT

paboThI

CaMOCTOATEJIbHON

e 3ammura

pabot

O6mue XapaKTepUCTHKH roxasaresuei u KPHTEPHUCB OLICHHBAHHA KOMIICTCHIIAA Ha
BCeX dTanax INpHBCACHDbI B Tabnune 3.

Ta6auna 3 — Ofmue XapaKTepUCTHKH MoKa3aTeJleil M KPHTepHEB OLeHHBAHUS KOMIETEHIMH 10

Tanam

Ioxa3zaTean n

IIPOCTHIX 3aliad

3HaThb YMmeThb Baaners
KpHTepHH
O6nanaet Obnamaer
(aKTHYECKUMH H JHAra3zoHOM
TEOPETHUECKUMH MPaKTHYECKHX
N Konrpopyer pabory,
. 3HAHUSIMH B yMeHHH, TpeOyeMBIX
OTn4HO (BBICOKHH ITPOBOJIUT OLIEHKY,
npezenax JUTS pa3BHTHS
ypOBeHBb) . COBEpPINEHCTBYET
n3yyaemoii 001acTH | TBOPYECKHX .
N neicTBus paboTsl
¢ TIOHUMaHHEM peIneHuH,
rpaHuLy abcTparupoBaHus
HPUMEHUMOCTH npobieM
Obnanaet Beper
3Haet ¢akThl, JINAna3oHOM OTBETCTBEHHOCTH 32
TIPUHIIUIIBL, IPaKTHYECKHX 3aBepIleHHe 3334 B
Xopomo (6a30Bbli IIpOIIeCcCHl, o0Imue yMeHUH, TpeOyeMBIX HCCTIEIOBAaHMH,
YPOB€Hb) MOHATHSA B JUISL pelIeHus HpHUCIocaliMBacT CBOE
npenenax oTpezeICHHBIX MOBEJIEHHUE K
m3ydaemoit obnacti | mpobiem B 061acTH 06CTOSATENECTBAM B
HCCIIETIOBaHUS pemeHuy pobreM
Obnanaer
OCHOBHBIMH
O6namaet
VYi0B/1€TBOPUTEILHO YMEHUSAMH, PaGoTaeT npu npsMoM
(moporoBbIii ypoBeHb) Gasoemm 0buLMY TpeOyeMbIMU I HaOMIOICHUH
p yp 3HAHUSAMH pevy
BBITIOJTHEHHUS

(I)OpMYJII/IpOBKa rokasarenei u KpPHTEPUEB OLCHHBAHHA IIaHHOﬁ KOMIIETCHIIUN IIpHBCACHA B

Tabmune 4.

Ta6auna 4 — llokaszaTe Iy ¥ KpHTEPHH OLeHHBAHNA KOMIIETCHIHH Ha yTanax

IoxaszaTeau u
KpUTepHH

3HaTh

Y™meTh

Biagers

Ot1imuHo (BHICOKMIA

¢  AHAJIM3HPYCET

e ¢B0DOOMHO

e cpocoben
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YMECT HX
IIPHMEHSATH Ha
IIpaKTHKE

pe3yneTarel cBoeit
paboTEI

YPOBEHb) CBSI3H MEXIY HOPHMEHSET METOIBI PYKOBOAHTH
pa3IHYHBIMH pellleHus 3a1a4 B MEXIMCIMIUIUHAPH
buznyeckumu HE3HAKOMBIX 01 KOMaH/IOIH;
HOHATUSIMH, CHTYaIusx; CBOOOHO BlazieeT
IPENCTABIAET yMeeT pa3HBEIMH
CrIoco6wI 1 MareMaTH4yecKH crocobamu
pE3yNbTaTh BEIPAXaTh, H HpeACTaBIeHHS
UCITIONb30BaHHA apryMeHTHPOBAHO bu3nyecKoi
pa3IUYHBIX J0Ka3bIBaAThH uHdopMaIuy B
bu3nYecKux HIOJIOKEHHS rpaduyeckoi u
Mozene; TIpe/METHOM MareMaTH4eCcKoit
MaTeMaTH4eCKH obnacTH 3HaHUA bopme
000CHOBBIBaeT
BEIOOD MeToza H
IUJIaH peleHUs
3aJ1aun
[TOHUMAET CBSA3H CaMOCTOSITEJIBHO
MEXTY noa0UpaeT u KPHUTHYECKH
pa3nMYHBIMH TOTOBHUT JJIst OCMBICTIHBAET
bu3rdecKUMH 9KCIIEPHUMEHTa [IOJTyYeHHbIe
MIOHATHSIMH, HEoOXomuMoe 3HAHHUS,

HMeeT obopynosanue; KOMIIETEHTEH B
IpeICTaBICHHE O IIPHMEHSET METObI pa3IHYHBIX
. H3HYECKHX CIICHHUS 33134 B caTyanusx (padora
Xopomo (6a3oBbIii ¢ . P % Tyauusx (p

ypoBeHE) MOJZIENSAX; HE3HAKOMBIX B
apryMeHTHpyeT CHTYaIlUsX; MEXIUCLUIUTMHADH
BBIOOp MeTona YMeET KOppeKTHO Ot KoMaHie);
pelIeHus 3a1a4H; BBIpaXarh H BJIaZieeT pa3HBIMH
COCTaBJIACT IJIaH apryMeHTHPOBAaHO cocobamu
pelIeHus 3a/1a4u; 000CHOBEIBaTH IpeACTaBICHHS]
rpadpuyecKu IIOJIOKEHHUS ¢busmyeckoit
HIUTIOCTPUPYET [IPEIMETHOIM HHoOpMaIHH
3amaqy 00JacTH 3HAHUS
JIaeT onpeieeHHs
OCHOBHBIX

. yMeeT paboTarhk co

IOHSTHIA; .
CIIPAaBOYHOMH

BOCIIPOU3BOIUT .. BIIaJIeeT
JIHTEpaTypoii; .

OCHOBHBIE TEPMHUHOJOTHER
HCIOJIB3YeT o

bu3ugeckue IIpeAMETHOH
IIpPHOOPEHI, )

dbaxTer, Hiew, obsacTy 3HAHHS;
YKa3aHHEIE B

YioBJIeTBOPHTEILHO pacmo3Haet OIHCAHII crocobex
(moporoBsIii ypoBeHn) (u3nveckue 9 KOPPEKTHO

J1aboparopHoii

OOBEKTHI, IIPENCTaBUTh
paboThi,

3HaeT OCHOBHBIE cer 3HAHHA B

METO/(bI pelIeH s yM MaTeMaTHueckoit
IIPEACTaBISTh

THIIOBBIX 33J1a4 1 bopme
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2 Komnerenmun OITK-2

OIIK-2: croco6HOCTbIO OCYIECTBIATH NOHCK, XpaHeHHe, 06patoTKy u aHa M3 HHGOPMALHHA H3

PA3/IMIHLIX HCTOYHHKOB H 0as JAHHbIX,

NPeJCTABJIATL ee B TpebdyemMom

dopmaTte ¢

HCITOJAb30BAHUEM Hml)opmauﬂmmmx, KOMIILIOTEPHBIX H CETEBLIX TEXHOJIOIHiA.

Hns  GopMHpoBaHMS KOMIETEHLHH HEOOXOQUMO OCYMECTBHTH pSI  ATAIOB.

Orarnel

opMupOBaHHA KOMNETEHIMH, MPHMEHSEMbIE IS 9TOTO BHBI 3aHATHH M HCIONB3yeMble CPEICTBA
OLICHUBAHHUS NIPECTaBIeHbI B TabHIIE 5.
Tabauua S— Iranel GopMHPOBAHHSA KOMIIETEHIIHH H HCII0JIb3yeMble CPEICTBA OlleHHBAHMS

Cocras 3HaTh Ymetsn Baangers
CniocobHOCTB
OCYILECTBIIATH MMOHCK,
XpaHeHue ¥ 06paboTk
p P Y| Henonesosars
uHbOpMaIUu ¢ .
TEKCTOBBIH pEeNaKToOp /I
HCIIOJIb30BAHUEM
HalMCaHHUSA OTYETOB 10 Hasrikamu
OCHOBHBIX
., n1abopaTopHbIM paboTaM. | oGpaGoTkm
ConepxaHue 3TanoB | BO3MOXHOCTEM
Hcnons3oBarh SKCIIEPUMEHTAITBHBIX
COBPEMEHHBIX
nporpamMMmy oOpaboTKH U | pe3yiIbTaroB.
TEKCTOBBIX PeaKTOPOB
IIpeICTaBICHUS
U COBPEMEHHBIX
pE3yNbTaTOB.
nporpamMm o0paboTKH 1
IIpeCTaBICHHS
HHpOpMaHU
o Jlexiuu;
[IPAKTUYECKHE e JlabGoparopusle
N 3aHATHH. padboTHI; e JlaboparopHsbie
Buani 3ansaTmit
e naboparopHbie e CaMocTosTeNbHAs paboThL
paboTsr; paboTa CTYIEHTOB.
Hcnons3yembie o Tecrt; e JlaGoparopHrie e 3amurta
CpeCTBa OLEHUBAHUA | o  ycTHaS Gecera; paboTsr; 1abopaTopHBIX
® D3K3aMeEH. e Koncnekr pabor.
CAMOCTOSITENBHOM
paboTEIL.

OOmue XapaKTepHCTHKH OKa3areiel i KpUTEpHEB OLEHUBAHHS KOMIIETCHIHH Ha
BCeX dTanax IIpUBEICHBI B TaOIHUIE 6.
Ta6auna 6 — O6mue xapakTepHCTHKH NoKa3aTe/ieill H KpUTEpHEB OHeHHBAHHS KOMIIETEHIHH 110

yTanmam
Hoxka3zarenn u
3uarn YMmers Baagers
KpuTepuu
Obnanaer Obnanaer KonTtpomupyer pabory,
Otauuno (BeIcOKMIt (baKTHUYECCKHMH U JHana3soHOM IIPOBOJHUT OLEHKY,
YPOBEHb) TEOPETHYECKHMHU IPaKTHYECKHUX COBEPIIEHCTBYET
3HAHUSAMH B yMeHu#, TpebyeMbIx JeHcTBUS pabOTHI
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npezenax JUIsE pa3BUTHS
p3ydaeMoif 0061acTu | TBOPYECKHX
¢ TIOHHMaHHEM pCILCHHUI,
rpaHuL] abcTparupoBaHHs
MIPUMEHUMOCTH npoOneM
Ob6nanaet beper
3uaer (axTsl, JIHaria30HoM OTBETCTBEHHOCTB 34
IPUHLATIEL, IIPaKTHIECKHX 3aBepIICHUE 3a1a4 B
Xopomo (6a30BbIi polieccsl, odmue yMeHu#, TpeOyeMbIX HCCIEAOBaHHH,
YpOBeHb) NOHATHSA B JUTS pelieHus npucrocadIuBaeT CBOe
mpeneax oIpeeNIeHHBIX IIOBEJICHUE K
m3ydgaeMoif obnactit | mpobrem B 00acTy o0cToATENnbCTBAM B
HCCTIeIOBaHHUS pelneHun npodieM
Obnanaer
OCHOBHBIMH
Ob6nagaet
YnoB1eTBOPHTEILHO YMEHHUSIMH, PaboTaeT npu NpaMoM
(IOpOroBbiil YPOBEHb) GasopbiMut 0OAMA TpeOyeMBbIMH U1 HaOJIOIeHUI
SHAHUSAMH
BBIITOJTHCHH S

IIPOCTHIX 3a4a4

Tabauna 7 — Tloxa3areJji H KpHTepUH OlleHMBAHUA KOMII€TESHIIHH HA 3Talnax

IHoxa3zarenu u
KPHMTepHH

3HaTh

YMeTh

Baanerns

OT1iim4HO (BBICOKHHA
YPOBEHbD)

o (CaobomHo

BIIazieeT
BO3MOXXHOCTAMH
COBPEMEHHBIX
TEKCTOBBIX
pEeIaKToOpOB;

o (CpoOoaHO

BIafieeT
BO3MOXXHOCTAMH
COBPEMEHHBIX
porpaMM
00paboTky 1
IpeNCTaBIeHAS
HHGOPMALUH;

o (CpofopgHo

BIIAjIEET
crrocobaMu Hx
COBMECTHOTO
HCIIOJIH30BaHHUs

e cBOOOIHO
NIPUMEHSATH
BO3MOKHOCTHU
COBpEMEHHBIX
TEKCTOBBIX
penaKkToOpoB B
HE3HAKOMBIX
CHUTYaIUAX;

e CBOOOIHO
IPUMEHSATh
COBpEMEHHBIE
NporpaMMBbl
06paboTKH U
npeACTaBIeHH
uHbOpMaLHY;

e cBOOOAHO UX
COBMECTHO
UCIIONB30BaTh

e crocobeH
PYKOBOZIUTB
MEXIUCHUTUIMHAPH
Ol KOMaHJIOH;

e cBoOOIHO BHazceT
pa3HbIMH
COBPEMEHHBIMMCIIO
cobamm
IpeICTaBIeHHs
¢bu3ryeckoi
nHpopMaLuK B
rpaudeckoii U
MareMaTHYeCKOH
dbopme

Xopomo (6a3oBbIi
YPOBEHB)

® J[IOHUMACT

BO3MOXKHOCTH
COBpEMEHHBIX
TEKCTOBBIX

® CaMOCTOATCIBHO
MMOJIB30BATHCA
COBpPEMEHHBIMH
TEKCTOBBIM

e KOMIICTCHTEH B
pa3IUYHBIX
CUTyaHUAX
(pabota B
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PelaKToOpOB; pelaKTOpaMH; MEXIMCIUTUINHAPH
HOHHUMAET CaMOCTOSTEIBHO 0¥ KOMaHJie),
BO3MOXXHOCTH [0JIB30BAaThCS BIIaJ€ET Pa3HBIMH
COBPEMEHHBIX COBpPEMEHHBIMH criocobamu
HIporpaMm IIporpaMMaMu IpecTaBIeHHs
o0paboTku u 00paboTKHu u buzuueckoi
IpeJCTaBICHHS IIpe/ICTaBICHUS uHOpMaIHH B
nHbOpMAaIHH; HHpOpMaIIHH; rpadugeckoit u
TIOHHMMAeT, Kak CaMOCTOSITEIHHO MaTeMaTH4eCKoH
COBMECTHO UX COBMECTHO HX (bopme
MOKHO HCTIONB30BaTh
HCIOIB30BaTh
HOHHMaET yMeeT paboTarh ¢
OCHOBHBIE COBPEMEHHBIMH
BlajeeT
BO3MOXKHOCTH TEKCTOBBIMHU .
TepMHHOJIOTHEH
COBPEMEHHBIX pelaKkTopamy; .
IIpeIMETHOMH
TEKCTOBBIX UCIOJB3yeT
) o0JsiacTH 3HaHHUS,
pellaKTOpOB; COBpPEMEHHEIE
cnocobex
YaosaersopurebHO MIOHUMAET IpPOTrpaMMbI OPDEKTHO
. K KTH
(moporoBslii ypoBeHb) OCHOBHBIE o0paboTku u PP
IIPEICTABUTH
BO3MOXHOCTH IIpeicTaBICHUS
. uHpopmario B
COBPEMEHHBIX uHpopmanuy; .
rpadudeckoit u
IporpamMm yMeeT .
MaTeMaTHYeCKOM
00paboTKu U MPEJICTABIATh bopme
IIPECTABICHHS PE3YNIbTaThI CBOCH
uHbopManuu paboTsI

3 Komnerennus IMK-1

ITK-1: cnoco0HOCTHIO K aHAIH3Y MOCTABJIEHHOI 32241 HCCIEI0BAHMIA B 06,1a¢TH
doToHNKH U onITOHH(OPMATHKM

Jnt  QopMupoBaHHsS KOMIETCHIMH HEOOXONMMO OCYIIECTBHTH DS OTAHOB. Tallbl
(hOpPMHPOBAHHA KOMIIETEHIIHH, IPHMEHSEMBIC UL 9TOTO BHABI 3aHATHH H HCIIONB3YeMbIE CPEACTBA
OIICHHBAHHUS NIPEJCTABICHBI B TAOMHUIIE 8.

Tabanna 8— ITanel popMupoBaHHA KOMIETEHIHH H HCII0JIB3yeMbI€ CPeACTBA OLlCeHHBAHUS

Cocras 3narth YMmern Bnagers
Haprikamu
CrocobHOCTE K
Hcnonn3oBath SBIEHMs 00paboTku
aHaJIM3y OCHOBHBIX .
BOJTHOBOH ONTHKH I 9KCIIEPUMEHTATBHBIX
IIPUHLHUIIOB TeHEepalun
Conepixanne YTamos H3MEpPEHHA JIa3epHOTo pe3yJIbTaToB
OIITHYECKOTO N
U3JIYYEHHS B BHIMMOM MPOCTERIIHX
H3JTy4eHH JlazepaMu
IHarra3oHe OIITHYECKUX
Pa3HBIX THIIOB .
H3MEpeHHUit
JIaboparopurie JlabopatopHbie
. aboTEI; abOTHI; o JlaGoparopunie
Buarnl 3ansTuii p p ? patop
Jlextmmy; CamocrosrenpHas paboTEI,
[IpakTryeckue paboTa cTyaeHTOB
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S3aHATHA.

Hcenonb3yemsble
cpeacTBa ONEeHHBAHHSA

Jomyck
71abopaTopHBIM
paboTtam;
Koutponbasie
paboTHI;
DK3aMeH.

e JlabGoparopHble
paboTHL;

o Koncnekr
CaMOCTOSTEIILHOU
paboThL.

e 3amwra
nabopaTopHBIX
pabot

O6mye XapaKTepUCTHKH ToKa3aTeNnel i KPHTEPHER OI[EHHBAHUs KOMIICTCHIIMHI Ha
BCEX ATamnax IpuBe/eHbI B Tabnune 9.
Ta6auna 9 — O6mme XapaKTePHCTHKH MOKa3aTe/ieil M KpUTepHEB OeHHBAHUA KOMIICTCHIHHA 110

3Tanam

Ilokazarenm n

3HaTh Ymern Braangers
KpHTepHH
Obnanaet Obnanaer
baKTHIECKHMH K JAana3zoHoM
TEOPETHYECKUMH NPaKTHIECKUX
. KonTponupyer pabory,
. 3HAHUSAMU B yMeHu#, TpedyeMBbIX
Otau4Ho (BBICOKHH IIPOBOJMUT OLIEHKY,
npenenax JUTS Pa3BUTHSA
YPOBEHB) . COBEPILIEHCTBYET
u3yvyaeMoil 067acTu | TBOPYECKUX .
. JICHCTBHS paboTh
¢ TOHHMaHHEM peLIeH i,
IpaHHLl abcTparupoBaHHus
IPUMEHUMOCTH npobneM
Obnanaer Beper
3HaeT ¢axTel, JIara30HoOM OTBETCTBEHHOCTb 3a
PUHIUIIEL, MPaKTHYECKHX 3aBepIleHHe 3a1a4 B
Xopomo (0azoBbIi npolecchl, o0mue yMeHuii, TpeOyeMBIX HCCIIEI0BAaHHH,
YPOBEHb) TIOHATHS B JUIS pelIeHUs npucnocabluBaeT cBoe
npeznenax ornpeJieIeHHbIX HOBEJCHHE K
u3y4daeMoit obnacti | npobieM B o6nacTu 00CTOSTENBCTBAM B
HCCIIeTIOBaHHS pelieHuH pobieM
Obnanaer
OCHOBHBIMH
Obnanaet
VYio0BJIETBOPHTEJILHO YMEHHUAMH, PaGoTaer npu npsMoM
(oporoBblii ypoBeHb) basoLmMm OGN TpeOyeMBIMH I HaOTIONECHUH
p yp 3HAHUAMHI peny
BBITOJIHEHH A

HPOCTHIX 3a4a4

Ta6auua 10 — IloxasaTe/ii 1 KpUTepHH OUECHHBAHNA KOMIIETeHIMH HA 3Tanax

IMokazarenu nu
KpUTepHH

3HaTh

Y™mers

Baagers
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aHAJTH3HPYET
cBOOOITHO
CBSI3H MEXIy
IIPUMEHSATH crocobeH
Pa3ITHYHBIMH
OCHOBHbIE TIOHSATHS PYKOBOIHTH
THOHSATHAMH H .
U 3aKOHBI BOJTHOBOIH MEXTHCITUILTHHAPH
3aKOHaMH 9 N .
., U KBaHTOBOMU Ol KOMaHOH;
BOJIHOBOH U OIITHKIL B 5
9 CB 1
KBAHTOBOH HE3HAKOMBIX SN
. a3HBIMHU
OTtanyHo (BbICOKHIT ONTHKH; ] p
CHTYaIHsX; crnocobaMu
YPOBEHB) aHaJM3UpyeT
MaTeMaTH4ecKu IIpeACTaBIeHUS
OCHOBHEIE 9
BBIpaXaTh, U bu3HvecKoit
usmaccrue apryMEHTHPOBaHO uHpopMalluK B
OTIMYHS B PIyM P p -
JOKa3bIBaTh rpaduyeckoii u
IIpHHIHIAX .
" HOTOXKEHHS MaTeMaTH4eCKOH
JNEeHCTBHS Ta3epoB .
IpeIMeTHOM dopme
Pa3IHYHBIX
o0acTy 3HaHUS
THUIIOB;
uMeeT CaMOCTOATEIHHO
[IpeACTaBIeHue 00 nooupaeT u KPUTHYECKH
OCHOBHBIX TOTOBHT JUIS OCMBICITHBAET
MOHATHAX U 9KCIIEpHUMEHTA HOJTy4eHHBIE
3aKOHaX HeoOxonuMoe 3HAHUS,
BOJIHOBOI U obopynoBaHue; KOMIIETEHTEH B
KBaHTOBO# HPUMEHSET METOBI Pa3NUIHBIX
. OIITHKH; CLICHHUS 3a]1a4 B cuTyaussx (pabora
Xopomo (6azoBbrit ’ P an Tyauax (p
uMeer HE3HAKOMBIX B
YPOBeEHb)
IpencTaBieHue 0o CHTyalusx; MEXUCLUIUIMHAPH
OCHOBHBIX YMEET KOPPEKTHO 0¥ KOMaH[Ie),
bu3ngecKkux BBIpaXaTh U BJIaJieeT pa3HbIMU
OTIIHYMSX B apryMEeHTHPOBAaHO cniocobamu
IIPHHIIHIIAX 000CHOBBIBATH IpeAcTaBICHUS
JIEHCTBUS JIa3epoB HOJIOXKEHHS ¢dusmygeckoit
pa3IHYHBIX [IpeaMETHOM uHpopManuH
TUTIOB; o0nacTH 3HaHUA
JIAaeT OIpeeIeHHs ymeer paboTars co
OCHOBHBIX CIIpaBOYHOH
. N BIaJieeT
HOHATHH JIUTEpaTypoit; N
. TEPMHHOJIOTHEH
BOJIHOBO HCTIONB3YeT o
HpeaMeTHOH
OITHKH; npuOopHl,
00JIaCTH 3HAHHS;
BOCHPOHU3BOIUT yKa3aHHBIC B
YnoBnerBopuTebHO criocobeH
o OCHOBHBIE ONHCaHUH
(noporoBbIii ypoBeHbD) . KOPPEKTHO
¢du3nueckue sabopatropHoOH
. IIPEJICTABUTH
OTIINYHS B paboTsr;
IIpUHIUNAX €eT SHAHHA B
pr ™ MaTeMaTH4eCKOH
JIeHCTBUS J1a3epoB IPEICTaBIATh dbopme
Pa3TH4HBIX pe3yNbTaThl CBOCH
TUIIOB; paboThI
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3  Tunosble KOHTPOJbHbIC 3AIaHHHA

Jiis  peanusalld¥  BbIIENCPEIHCIICHHBIX zamad  OOydeHHMs HCIONB3YIOTCS  CIICAYIOTIHES
MaTepHabl:

—  TUIOBbIe KOHTPOJIBHBIE 3allaHMs WK HHBIC MarepHasl, HEOOXOMHMBIE UL OUCHKH 3HAHUMH,
yMeHHUH, HaBBIKOB H (unu) OINBITAa JEATENBHOCTH, XapaKTepU3yIOLHX 3Taflbl (hopMHpOBAHHS
KOMIIETEHIUH B MPOLIECCe OCBOCHUA oGpasoBaTelIbHOM POrpaMMBL, B COCTABS:

Tect:
1. TecThl /Ui MPAKTHYECKHX 3aHSATHIL:

1) TemaoBO€ H3ITyIECHUE.

2) Bremnnit poToadHeKT.

3) Buemanit porosddext. Ddpext KommroHa.
4) ®otoHbl. JlaBneHHne CBETA.

5) SnepHas pu3UKa.

2 TecThl M1 NA0OPATOPHEIX 3aHATHH:

1) HsydyeHue 3aBHCUMOCTH SHepreTHYeCKo# CBETUMOCTH CEporo Tea ot TeMIeparyphl.

2) Buemnui dotorpdext. N3yyeHune 3aKoHa CrojeToBa U mpoBepka GopMyITbl
DitHITeHHA.

3) BuyTpeHHHH dorosddexr.

4) OmnpeneneHue MUPHHBL 3ampeIeHHON 30HbI TOJYTIIPOBOHUKA 110 TeMIlepaTypHOM
3aBHCHMOCTH 0OpaTHOTO TOKa JTHOJA.

TIpuMep TECTOBOTO 3a1aHUs U IPAaKTHYECKOro 3aHATHSL.
TEILJIOBOE U3TYYEHUE
Bapuanr 2

1. BuiGepyTe NPaBHILHOE OKOHUAHHE MPE/IIOKEHIA.
«TemmoBoe W3IyueHHE HCITYCKAETCs. .. »
1) ... M00BIM HEMPO3PAYHBIM BEICCTBOM.
2) ...m00bM TBEPIBIM BEIIECTBOM.
3) ...MOGBIM HarpeTHIM BEIIECTBOM.

2. Kakue Tea Ha3HIBAOTCS CepPhIMA?
1) Tena, k02 GHUIHEHT MOTTOMEHHA KOTOPRIX TOXIECTBEHHO PABEH CTUHMIIE.
2) Tena, KOTOpBIE MIPH JIOOOH TeMIIepaType OJHOCTDIO TIOTIOIIAIOT BCEO SHEPTHIO MAArOMIKX Ha HETO
3IEKTPOMATHUTHBIX BOJIH HE3aBHCHMO OT HX 4acTOTHI, HOJAPH3ALHUH H HAIPABICHUA.
3) Tena, k0> QHIMEHT NOITOMCHA KOTOPBIX [P JIIOOOH TEMIIEPaType HE 3aBHCHT OT YaCTOTHI
[AAIOMIHX 3MeKTPOMArHUTHBIX BOJIH.
4) Tena, k03 GUIUEHT NOTTOMICHUS KOTOPBIX MEHBIIE €{HHUIIBI IPU o060l TeMIieparype H He
3ABHCHT OT YACTOTHI MAJAIONINX JEKTPOMArHUTHEIX BOJIH.

3. Kakoe U3 mpeUIoKeHHBIX HHXKE BRIpAKEHUH SABIAETCS ONPEICICHAEM M3/Iy4YarTeIbHOH
CII0COBHOCTH HArpeToro teja?
1) DHeprus 1eKTPOMAr HUTHOTO M3y ICHHA, MCITYCKAEMOTO €IHHUIHOH IUTOIAIKOM HAarpeToro Tejia B
eTUHHLLY BPEMEHH BO BCEX HANPAB/ICHHAX B eJUHUYHOM MHTEpBae AIHH BOJTH (v yacToT) BOI3H
3aJaHHOro 3HAYCHUA.
2) Dueprus OMU, ucmyckaeMoro eIMHITTHOMN IUIOIIAIKOH HArpeToro Teja B eAMHHIlY BpEMEHH BO
BCEeX HATPABJIEHMAX BO BCEM JHaria30He JUIMH BOMH (unu gactoT) OT 0 710 .
3) Dueprust OMU, ucmyckaeMoro e IMHITIHOM TIIOMIAKOH HarpeToro Teia B €IMHHUITYy BPEMEHH BO
BeeX HAIpaBJIeHHUAX B MHTEpBaje UTHH BOJH OT % 110 A + d)\ (W COOTBETCTBYIOIIEM HHTEPBATIC
YacToT).

4., Kaxoe u3 NpuBeJICHHBIX HIDKE BBIp@KEHHIl ABIACTCA 3aKOHOM Credana — bonpiMana s

aBCONOTHO 9epHOTo Tea?

CornacoBaHa Ha noprtane N2 6264



12

1) 22— £(A.T); 2) % T=b; 3)R=0-T* 4)R=0cT*,
Ayr
rjie b U © - HEKOTOPbIe KOHCTAHTHL.

5. Kax onpeneuTh SHEPTeTHYECKYIO CBETUMOCTH aOCOIIOTHO YEPHOTO TeJla €CIT UMeeTcs
rpadHK 3KCIEPUMEHTATIHHO H3MEPEHHOU 3aBHCHMOCTH CIIEKTPalbHOH INIOTHOCTH 3TOrO Telna oT
JUTHHEI BOJTHBI IIPH HEKOTOpo# Temmneparype?

a) Haiitu muomans, orpaHHUEeHHYIO 3TOH 3aBHCHMOCTHIO;

) MOACTaBHTh TEMITEPATYPY, IPH KOTOPO#l H3MepeHa 3Ta 3aBHCUMOCTH, B 3aKkoH Credana —
bonrnmMana;

B) MTOJICTABHTE TEMIIEPATYPY, IIPH KOTOPOH U3MEpEHa 3Ta 3aBHCUMOCTD, B 3aKOH cMellleHus Buna.
OtBeTel: 1)a, 6; 2)6,B; 3)a,B; 4)a,0,B.

6. Ha pucyHke nokazaHa KpHBas 3aBUCHMOCTH CIIEKTPIbHON TUIOTHOCTH 3HEPreTHYECKOM
CBETHUMOCTH aOCOJIFOTHO YepHOTo Tena oT AtaHbl BojHb npu T=6000K. Kak usmenurcs
9HepreTHUYECcKas CBETUMOCTH a0COOTHO YEPHOTO TeNa, €CIU TeMIeparypy Tejla yMEHbIIUTH B 2 pa3a?

LA 6000K

500 A, HM

Otsetsl: 1) yBenuunutcs B 16 pa3; 2) ymeHbIIUTCS B 2 pa3a; 3) yBelIW4uuTCs B 2 pa3; 4) yMEHBIIUTCS
B 16 pa3.

[Tpumep TecToBoro 3aganus ist 1a60paTOpHOTO 3aHATHUS.
OnpenesieHue NIHPHHBI 3aNPEIeHHONH 30HBI TOJIYNPOBOAHUKA N0 TEMIIEPATyPHOil 3aBHCHMOCTH
00paTHOrO0 TOKA ANOAA
Bapuant 3

1. Kakue MUKpPOYACTHIIHI SIBJISIFOTCS OCHOBHBIMU HOCHTEJISIMH 3apsijia B MOy POBOJHUKAX H-
THIa?
a) BaJICHTHBIE BJIEKTPOHBI OCHOBHOTO BEILECTBA;
0) KBa3W4aCTHIIBI — IBIPKH aTOMOB OCHOBHOTO BEHIECTBA;
B) BJICHTHBIE 3JIEKTPOHBI TPUMECHBIX aTOMOB;
I') KBa3HYACTHIIBI — ABIPKH IIPUMECHBIX aTOMOB.

OTBeTHL:

I)ya, 2)6; 3)B, 4)r; 5S)aB, 6)0,1

2. YKaxuTe, I7ie Ha 30HHOU AUarpamMme pacrosaraercs yposeHb @epmu npu temneparype 7 =0
K B HEBBIPOXKIEHHOM TOHOPHOM TOJTyTIPOBOJHHUKE?

OtBertsl:
1) BOJIM3H CepeauHBI 3apelICHHON 30HBI;
2) B BaJIGHTHOI 30HEe, BOJIU3H €€ NOTOJIKA;
3) B 30HE IPOBOAUMOCTH, BOJTU3HU €€ JHa;
4) B 3ampeleHHo# 30He, BOMW3H JTHA 30HBI IPOBOAMMOCTH, MEXKIY YPOBHSIMH JOHOPOB U JHOM 30HBI
IPOBOAMMOCTH;
5) B 3ampenieHHoH 30He, BOIM3M OTONIKA BAJICHTHOM 30HBI, MEX/y YPOBHSMH aKLENTOPOB U ITOTOJIKOM
BAJIEHTHOH 30HBIL.

3. ITpoBogUMOCTH COOCTBEHHOTO MOIYTIPOBOJHUKA OOYCIIOBIEHA!
a) MepexoiaMu MEeKTPOHOB C JOHOPHBIX YPOBHEH B 30HY IPOBOJUMOCTH;
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6) mepexofaMH SJICKTPOHOB U3 BaJCHTHOM 30HBI HA aKIENTOPHBIC YPOBHHU,
B) HepeXojlaMHi JICKTPOHOB 13 BaJICHTHOM 30HBI B 30HY IIPOBOJUMOCTH;
r) IBMKEHHEM DIICKTPOHOB B 30HE IIPOBOMMOCTH;
1) IBFDKEHHEM JBIPOK B BajCHTHOH 30HE.
QTBeThL:
1)a,6,B, L 1; 2)a, 6,5, 4 3)B LI 4ya,m; S)a, L 6)6,1; 7)6, 1
4. VkakuTe HOMEP pPUCYHKa, Ha KOTOpOM n306paxeHa 3aBHCUMOCTD Y/ICTBHOTO CONPOTHBICHUSA
p TIOTYNPOBOJHMKA OT TEMIICPATYPhI T.

F 3 h 3
0 o .

Ll >

T 2) T 1) T

- el —l
»

1)

5. B6CpHT€ (bOpMy.T[BI, ¢ TOMOIIBIO KOTOPBIX MOXHO paccuuTarb TIpOBOAHMOCTD JOHOPHOTI'O

NoJIyIpoBOAHMKA (0'0 — HayanpHas HPOBOAUMOCTH; AE — SHEPruAa aKTUBaIH IIOHOpHOﬁ IIPUMECH, k-

IIOCTOsTHHAA bonsMana; T — abcoroTHas TEMIEparypa; e — 3apsin 3JICKTPpOHA, H — KOHLIEHTpariii
HOCHTEJEH TOKA; b,u bp — MOABMXHOCTH 3JICKTPOHOB " JBIPOK, COOTBGTCTBGHHO).

AE LAE _AE LAE
- B . = 24T = T . - KT .
o =00 5 6o=0f 380 = o, 5 no=0d "3

1) a=en(bn +bp) oo=enb; xo=enb,.

Orsersi: 1)a,m;  2)a, ¢ 3)a,x; 4)6, 1 5)6,e; 6)0,x;
7) B, A; 8)B,e; 9)B, K 10  1)rne; 12) 1, XK.

TeMbI KOHTPOJILHBIX paboT:

1) Tennosoe H3IydCHHUE.

2)  Bremmnuii dotosddext. Dpdext KowmnToHa.
3)  ®dusuka TBEpAOTO TCIA.

4)  PagmoakTHBHOCTS.

TTpumepsl KOHTPOIBHBIX paborT.
Buaer 7.

Buemnuuii gorodpdext. IddexT KomnTona
1. ®oTo3ddPeKT y HEKOTOPOro MeTajlia HauuHaeTcs MPH YacToTe MaJarolero CBeTa 466 Tl
OnpeieNnuTh YacTOTy CBETA, IIPH KOTOPOI OCBOOOXK/IAEMBIE UM C TOBEPXHOCTH JAHHOTO MeTasIa
3IeKTPOHBI TIONHOCTHIO 3a/ICPKHBAIOTCA PASHOCTRIO noreHnuaos B 3 B.
2. Jlns npekpamenus doToaddexTa, BHI3BAHHOTO OCBLIICHIEM MOHOXPOMATHYIECKUM H3ITyICHHEM
[TATHHOBOI ITACTHHKI, HyXXHO IPHIOXKHTH 3a/(€PKHBAIOMIYIO Pa3HOCTH [OTEHIHAIOB 3 B. Ecin
B3SITH APYroit METaIlI, TO OTEHIMAN MPUACTCA IOBLICHTD 70 5 B. Haift paboTy BBIXOZA /U1 5TOTO
MeTaiia (B 9B), eciy JUIs IUIATHHBI OHA cocranseT 5.29 3B.
3. Tlociie KOMITOHOBCKOTO PacCesHUs SHEPIui oToHa cTaNa paBHOH 586 k°B. HaiiT H3MEHEHHC
JUTHHEBI BOJHBI POTOHA (B 1IM), €CJTH €70 HaaJIbHas sHeprus ObUIa BABOE OONBIIE.

buser 24.
TensioBoe H3Iy"deHHe
1. Temmeparypa abCOIOTHO YEPHOTO Teja W3MEHMJIACH TIPY HArpeBaHuH OT 1942°C no 1803°C. Bo
CKOTTBKO Pa3 yBETHUHIIACH [IPH 3TOM MaKCUMA/IbHAA JTy4encIrycKarenbHas CIOCOOHOCTB?
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2. NMeeTcs 1Ba aBCOMIOTHO YEPHBIX HCTOYHHKA TEIUIOBOTO H3nyueHHUs. Temmeparypa oHOTO U3 HHX
pasna 850 K. Haifure Temneparypy Apyroro HCTOYHHKA, €CIIH JUTHHA BOJIHEBL, OTBEYArOIIAs
MAKCHMYMY €TI0 HCITYCKaTeNbHOMH clIOCOGHOCTH, Ha 64 HM 60IbINe JUTMHBI BOIHBL, COOTBETCTBYIOMEH
MaKCHMYMY HCITyCKaTeIbHON CrIOCOOHOCTH MEPBOro HCTOYHHKA.

3. Ipu KaKoif TeMIepaType HHTerpaibHas CBETHMOCTh IOBEPXHOCTH CEPOTO Tea ¢ KOIDHUIHMEHTOM
nornomenus 0,484 paBHa sHepreTHYECKOH CBETUMOCTH abCOIOTHO YEPHOTO TeJla, HMEIOLIETO

temmneparypy 1868°C? Otget nath B rpagycax Llenbcust.

CHHCOK HHAUBUAYAILHBIX TBOPUECKUX 3aJaHHMH:

1) TemroBoe U3TydeHHUE.

2) Buemmnuit potosdpdexr. Dddexr Komnrona.
3) dusuka TBEpIOro Teja.

4) PaamoakTUBHOCT.

ITpuMepBI HHIMBAIYAIBHOTO TBOPYECKOTO 3a1aHHs:
buner 3
Buemnnii porordpdext. IPpdext Komnrona
1. ®otoH ¢ sHeprueit 100 k3B paccesiics Ha CBOGOAHOM MOKOMBIIEMCs 37eKTpoHe. Haiith B kaB
KHHETHUECKYIO SHEPTHIO EKTPOHA OTAAa4H, ECIH B Pe3y/IbTare KOMITOHOBCKOTO PacCesHMA JUTHHA
BOJIHBI poTOHA H3MeHunachk Ha 10%.
2. PeHTreHOBCKOE H3ITydeHHe ¢ JUIMHOM BOJHBI 10 M paccenBaeTcs Ha UTKe rpadura (KoMnroH-
sdexT). OnpeennTs B M JUIMHY BOJIHBI GOTOHA TTOCTIE paccesHus mox yriom 60°.
3. Metannuyeckuil MapuK, YIATEHHBIH OT BceX APYTUX TEN, MOOYSPENHO OCBEIIACTC
MOHOXPOMATHYECKHM CBETOM ¢ JuTiHamMH BoyH 100 aM 1 330 aM. TIpu 9TOM OH KaXIBIH pa3
3apsHKAETCS 0 HEKOTOPOTO MoTeHmaa. Ha CKoJIBKO BONET HepBhIi MoTeHIHal GoIblie BToporo?
4. TTocne KOMIITOHOBCKOTO paccestHus SHeprus (poToHa cTana papHol 200 kaB. Haiitu B M
M3MeHeHHe JUTHHEI BOJHEI JOTOHA, ECIIH €0 HavajibHas SHeprus Oblia BaBoe Oonbine.
5. Jlns npexpaitenus Gporosddexra, BEIBBAHHOIO OCBEIEHHEM MOHOXPOMATHIECKAM H3JTyICHHEM
IUIATHHOBOM IUTACTUHKH, HYXKHO IIPUIIOXKHTE 3a€PKHUBAOIIYI0 Pa3HOCTh MoTeHnuanos 1 B. Eciu
B3SITH JPyToit METaIl, TO MOTEHIHAN IPHIETCA MOBBICHTS J0 4 B. Haiitu B 5B paboty BeIXOza 171
3TOTO METaJlNa, eCIIF JUIA [JIATHHBI OHA cocTaBiseT 5,29 3B.
6. Me bl MIAPHK, YAATECHHBIH OT APYTHX Tel, 00MIy4aroT MOHOXPOMATHIECKUM H3IIyUCHHEM C
qutiHO# BonHEI 50 HM. JIo KaKoro MakCHMaJIbHOTO IIOTEHIMAA 3apAAUTCS IapUK, Tepss
doToanextponsi? PaGoTa BbIX0AA MEKTPOHOB M3 MeIH paBHa 4.47 9B.
7. Jlniza BONHHI Majarommero ¢poToxa pasHa 5 M. Kakyro 107110 cBOel JHEPTUH COXpaHuT GoToH
IoCIie KOMIITOHOBCKOTO PacCestHus oy yriom 90°?
buer 8.
PannoakTHBHOCTb.
1. C nomomplo cueTuHka leiirepa HMccienyercss CKOpOCTh paclaja HEKOTOpOro palHOaKTHBHOIO
u30TONMa. B HAYaNbHBIH MOMEHT BPEMEHH CYeTYMK JaetT 97 mmmynscoB 3a 10 c. Kakoe umcino
HMITYTHCOB JIACT CUETYHK 1O HCTEYESHHH BpeMeHH, pasHoM 1/2 T, rae T - mepHos1 nojlypacuana, 3a Te
xe 10 ¢? Cuurars 7>> 10 c.
2. Iepron nonypacnazga docdopa 32p paBen 16 cytok. HaifTn akTMBHOCTH Iperniapara 32p yepes 30
CYTOK, eciii HadyajbHas akTHBHOCTh 141 MxKiopu. OTBet ILaTB B KbK.
3. HaiiTi aKTHBHOCTH paJlMOAKTHBHOIO H30TOIIA HATPHSL *Na, Macca KOTOPOTo paBHa 18 MKT, a mepHox
nonypacnaza 11 gacos. Oteet nars B CH.
4. AXTHBHOCTb HEKOTOPOTO PaJiHOM30TOINa yMeHbImaeTcs B 9 pas 3a 19 cyrok. Haiiti ero mepuon
nonypacnana (B cyTkax).
5. Haiiti Bo3pacT ApeBHHUX ACPEBIHHBIX NPEIMETOB, €CIIH YACIBHAS aKTMBHOCTB H30TONA yriepola
C-14 y mux cocraBnsger 1/8 ynenbHOH akTHBHOCTH 3TOTO )K€ HM30TONA B TOJIBKO 9TO CpyOJIeHHBIX
nepesbax. [lepuoa nmonypacnaga C-14 pasen 5865 nert.
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6. Tlokousieecs AAPO PagHOAKTUBHOTO sreMenTa (MaccoBoe 4MCIO 172) mCmycTHIO O-HacTHIly €
KHHETHYeCKo# sHeprueH 5 MbB. Kaxyio 00 TIONHOH SHEPIUH, OCBOOOKIAEMOM B 3TOM ITPOLECCE,
cocTaBIIgeT SHEprusl OT/[a4y J0ICPHETO spa?

7. CpoGOAHO TOKOMBIIEECsS AApO HPHIHA 9l ¢ omeprueit BoO3OYKIACHUA 106 x»>B mepenuio B
OCHOBHOE COCTOSIHHE, MCIIYCTUB Y-KBAHT. BEUBCIHTH OTHOCHTENbHOE H3MCHCHAE SHEpPrUH Y-KBaHTA,
BO3HMKAIOIIEE B pe3yibTare OTAAIH A/pa.

CIHCOK 1aGopaTOpHBIX paboT:
5) V3ydenue 3aBUCHMOCTH SHepreTHUecKoil CBETHMOCTH Ceporo Telia OT TeMIIEpaTypsl
6) Buemmnuit dotoaddext. Uzydenue 3aKoHa CroneToa 1 npoBepka GopMyIibt DHHIITEHHA
7) BuyTpeHHHK dororpdexr.
8) OmnpeneneHue MHUPHHBL 3aMpeleHEON 30HBI IIOTYIPOBOAHUKA IO TeMIepaTypHON
3aBHCHMOCTH OOPATHOTO TOKa IH0JA.

TeMblI I CAMOCTOSITENLHOM paboThI:
1. TernoBoe HU3Ty4YEHHE.
2. Buemmuii GoTo3PheKT.
3. Dddexr KomnroHa.
4. KopmycKyJsipHbIe CBOHCTBA OIITHYECKOTO H3IyUeHH.
5 TenoBble CBONCTBA TBEPABIX TCII.
6. TIpoBOIUMOCTD METAILIOB.
7. TIpOBOAUMOCTbH HOJTYIPOBOIHUKOB.
8. KonTaxTHBIE ABJICHHS.
9. BayTpeHHUI dotoapekT.
10. PaguoakTUBHOCTD. 3aKOH paaHoaKTHBHOIO pacnala. AKTHBHOCTb.
11. AnepHble peaKIiy.
12. DneMeHTapHBIC YaCTHIIbL.
13. CoBpemeHHas pu3HuecKas KapTHHA MUDpA.

CIIMCOK SK3aMEHAI[MOHHBIX BOMIPOCOB.

4 CemecTp.

Temnosoe u3nydyeHue. 3aKoH Kupxroda.

3axon Credana-boaplmMana. 3akoH cMelneHns Buna.

dopmyna [ naHka.

Buemuuii potodphexT.

®otonsl OnbiT bote (MeTON COBIIAJICHUIA).

D¢ dext KomnroHa.

TopMO3HOE PEHTTEHOBCKOC H3JIy4eHHC.

XapaKkTepHCTHUECKOE PEHTICHOBCKOE H3JIy4CHHUE.

. JlaBeHHE CBETA.

10. BpIHY)KJIEHHOE U3ITyICHHC. Jlazepsl.

11. OcuoBHBIE BAABI TBEPABIX TCIL.

12. Buiibl MEKaTOMHBIX CBsi3eH B TBEPABIX TENaX.

13. TlousaTune 0 T€OpPUH KPUCTAJUTHIECKOH PEIIETKH.

14. JedexTnl B KpHCTAILAAX.

15. TToasTHe O HOPMAIBHBIX KOJeGAHMAAX KPHCTAIITAIECKOR penérky. CreKTp HOpMaJIbHBIX
Kosie0anui.

16. XapakTepucTHiecKas TeMIeparypa Jlebas.

17. ®OHOHBL.

18. Temm0éMKOCTb JHINICKTPUKOB (teopus le6ast).

19. TernoéMKOCTh MEKTPOHHOTO Irasd (TeTUI0EMKOCTh METAIOB).

20. TermnoBoe paciiupenne TBEPIBIX TEIL.

CESBRE RV R R
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25.
26.
27.
28.
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30.
31.
32.
33.
34.
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TeInonpoBOAHOCTh PEIIETKH (IHIIEKTPUKOB). TemnonpoBOIHOCTE METAIIIOB. 3akoH
Bugemana-®panna.

PacluenieHye SHEPreTHYECKUX YPOBHeil H BOSHHKHOBEHHUE 30H IIPU 00pa30BaHHH
KPUCTAJUTHYECKOH PEIIETKH.

Jleenre TBEPABIX TeJ Ha MeTalLIBI, IIONYHIPOBOIHUKH U H30IATOPBI ¢ TOUKH 3PCHUSA 30HHOH
TEOPHHU.

JIMHaMHKa 57eKTPOHOB B KpHCTaIHYeckoi peméTke. JddekTiuBHAd Macca MEKTPOHA.
DJeKTpOIPOBOAHOCTE METAJLIOB.

CaepxnpoBoaquMOCcTh. OCHOBHBIE CBOMCTBA CBEPXITPOBOJAHHKOB.

IIpupona cBepXIpoBOAMMOCTH. OCHOBHBIC NOJIOKEHHA TEOPUH BKIII.

Spdexrrr [[xozedcona.

CobcTBenHas MPOBOUMOCTE IOJIYIIPOBOTHUKOB.

[TpuMecHast IPOBOAMMOCTE MOTYTPOBOTHUKOB.

doronpoBonuMOCTh (BHyTpeHHHMH hoTosddexT).

Pa6GoTa BBIX0/Ia JIEKTPOHOB. TepMOIIEKTPOHHAS SMUCCHS.

KonraktHas pa3HOCTh OTCHIHAJIOB.

TepMoanekTpHUECKHE ABJICHHS.

35. p-n-niepexon.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45
46.
47.
48.
49.
50.
51.
52.

53.
54.

TyHHENBHBIH 1O (JHOA DCaKH).

Tpan3zucrop.

Aromeoe sinpo. CocTap spa. XapakTepHCTHKH aTOMHOTO s/ipa.PasMepl. CnuH a1pa.
Macca ¥ 3HEprus CBs3H AIep.

Monenu aToMHOTO A7apa.

SnepHble CHIIBL.

PaHOaKTHBHOCTb. 3aKOH PaIHOAKTHBHOTO pacnaja. AKTHBHOCTB.

a-pactiaj suep.

B-pacmap suep.

. y-pacman siiep.

Dddext Méccbayapa.

SnepHble peakLHH.

Jlenenue siaep.

TepMosiiepHBIE PEAKIHH.

TepmosiiepHBIE peakuH Ha 3BE3/[aX.

DieMeHTapHbIe YacTHIbL. CBOHCTBA U THITB 3IEMEHTAPHBIX YACTHIL.
XapakTepHCTHKH B3aMMOJICHCTBHH 2]IeMEHTAPHBIX YacTHI (TPaBHTAIIHOHHOE,
3NEKTPOMArHUTHOE, CHIBHOE, c1aboe).

KsapkoBas MOJIeNIb CTPOSHHUS aPOHOB.

CospemMenHas (pu3nvecKas KapTHHA MUpa.

4 MeToanyecKHe MATEPHAJIBI

ComnacHo nyHKTy 12.1 paboueit mporpaMMBel.

1. OcHoBHas JUTepaTypa:

1. Casemves U.B. Kypc obmeii ¢pusuku: yyeGHOe mocobme mis Bry3os: B 3 . - 7-e u3n.,

crepeotur. — CII6.: Jlans, 2007.

T. 3: Kpantosas onrtruka. AtomMHas ¢usuka. Ousnka TBEpAOro Tejia. dusrka aTOMHOTO A1pa U

3leMeHTapHBIX gacTull. — 317 c. (B 6ubmuorexe — 151 9K3.).

2. Cusyxun JI.B. O6umii kypc Gpu3HKH: ydeOHOE mocodue s By30B B 5 1. — M.: OU3MAaTIHT,

2005-2006.

T. 4; Ontuxa. — 3-¢ U311, crepeotul. — M.: @usmarnut, 2005. — 791 c. (B 6ubmorexe — 101

9K3.).

T. 5: AroMHast U sepHas U3uKa. — 3-¢ U3M., CTepeoTHIL. — M.: PU3MaTIHT, 2006. - 782 c. (B

oubmmoreke — 100 3K3.).
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3. 3ucMman I''A., Tomec O.M. Kypc obmeit pusuxu. B 3-x TT. [Dnexrponsusiii pecype] — CIT6.:
Jlans, 2007.
T. 3: Ontuka. ®usuka atoMoB U MoJteKys1. QU3HKa aTOMHOTO S/pa H MHKPOYACTHIL, — 6-¢ H3.
-512c¢. Pexxnm JIOCTyma on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=508.

Cornacno mynkry 12.2 pa6oueii IIPOTrPaMMEl.

2. lonoJHHTEIbHAS JHTeparypa:

1. Cagenben U.B. C60pHHK BOIPOCOB | 3a1a4 110 obimel pusmke. [DreKTPOHHEBIIH pecypce] — 5-
€ ML, crepeotun. —CII6.: Jlaws, 2016. - 292c¢. Pexum nocryna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_‘id=71766 ¢ koMnberotepoB TYCVP.

2. Vponos ML.E. Mexannka. OCHOBHBIC 3aKOHBL — 8-¢ m3x., crepeorun. —M.: BUHOM.
Jlaboparopus 3Hanwuit, 2006. — 309 c. (B 6ubnmorexe — 99 sk3.).

3. Hponos MLE. ®usuxa makpocrcteM. OCHOBHBIe 3aKOHBL. — 3-€ M3M., CTE€PEOTHH. — M.:
BUHOM. JlaGoparopus 3uanuii, 2006. — 207 c. (B 6ubmmoteke — 50 5k3.).

4. Uponos U.E. KsaurtoBas dusuxa. OcHOBHbIE 3aKOHBL: Y4eOHOE 1OCOOHe st BY30B. — 2-¢
131, jon. — M.: BUHOM. JlaGoparopus 3HaHuH, 2004. - 256 ¢. (B 6ubauorexe — 100 9K3.).

5. WponoB WU.E. 3amaun mo o6meit dusnke: YueGHoe mocobue g By30B. — 7-¢ H31.,
crepeotuir. — M.: BUHOM. JIaGoparopust 3uanuii, 2007, — 431 c. (B Gubimotexe — 496 sk3.).

6. Yepros A.I', Bopo6réB A.A. 3anaunuk mo ¢usuxe: Yuebroe mocobue s BTY30B. — 8-¢
H311., lepepad. u xom.— M.: dusmarnut, 2007. — 640 c. (B 6ubmmoreke ~ 99 3x3.).

7. Bonbkenmreitn B.C. C60pHUK 3a1a4 1o obmemy Kypcy dusukn: YuebHoe mocoGue ans
BTy30B. — 12-¢ u3n., uenp. — M.: Hayka, 1990. — 396 c. (B 6ubnuoteke — 148 ax3.).

8. KossipeB A. B. Kypc nekumit 1o (usuke: YueOuux. — Tomck: TYCVP, 2007. —421¢c. (B
6ubmoTeke — 697 5k3.).

9. Kanaummxos H.IL, Koxesruxos HM. ®uzmia, HHrepHer-TecTHpoBaHue Ga3OBBIX 3HAHMA
[Onextponmbit pecype] —1l-e mg - CII6.: Jlanp, 2009. -160c. Pexwum nocryna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=172 ¢ komrsrorepoB TYCYP.

10. Jlosorckuit B.H. Kypc ¢usukn. B 2-x TT. [DsekTponHEIif pecype] — 6-¢ n3n., HCIIP. U JIO1L. —
CII6.: JTans, 2009.

T. 3: KBanToBas ontuka. AToMHas usnka. Ouspka TBEpIOTO Tena. PUMKA ATOMHOTO a1pa u
SNICMEHTApHBIX 4acTHL. — 10-e m3n., crepeotnn. — CII6.: Jlaww, 2011. -320c¢. Pexum
JIO0CTyTa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=2040.

11. ®pum C.3., Tumopesa A.B. Kypc obweit ¢pusuxn. B 3-x TT. [Onexrponusrii pecype] —
CII6.: JIans, 2009.

T. 3: Onruxa. AromMHas pusuka. — 10-¢ u3n., crepeotwit. — CII6.: Jlans, 2009. — 656 ¢. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pl 1 cid=25&pll_id=419.

Cornacro nyukry 12.3 paGouyeii IIPOTPaMMEL.

3. YuebHo-MeTonnuecKkre mocobus n nporpamMmMHoe obdecrnedyeHme

1. Yuebno-memoouueckue nocobus ons HpAKMUYECKUX 3AHAMUI U CAMOCMOAMENbHOT
Ppaboms! [InexTpoHHbI pecype]:

2.1. Yyxxos FO.I1. DneMeHTH aToMHOI (GHM3UKH 1 KBAHTOBOI MeXaHHKH: Yuebro-MeTonuueckoe
nocobune. CO0pPHHUK TECTOBBIX BonpocoB. — Tomck: TYCVP, 2011. — 68 ¢. Pexum nocTyna cBoboubIH
ATt ckauBanus: http://edu.tusur.ru/training/publications/1104.

Cornacno mynkry 12.3.3 paGoueit IIPOrpaMMEI,
2. Yuebno-memoouueckue nocobun ons ébinonneHuA n1abopamopHvix pabom [Dnexrponnsrit

pecypc]:

CornacoBaHa Ha noprtane N2 6264
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3.1. ®enopor M. B., Bypnosuius B. A. Bremmuit porosddexr. N3syyenune 3akoHa CroneToBa
u nipoBepka GopMyssl DitHITEHHA: MeToIHIeCKHE yKa3aH!s K naboparoproit pabote. — 2009. 11 c.
PesxciM IOCTYTA CBOOGOMHBIN [UIst cKaumBaHus: hitp:// edu.tusur.ru/training/publications/851.

3.2. Tposu JLA., KupuioB A.M., ®enopos M.B. H3ydenne 3aBUCHMOCTH SHEepPreTH4ecKo
CBETMMOCTH HArpeToro Tejia OT TeMIleparypsl: MeTonu4eckne yKasanus K naGoparopHoi pabore. —
2010. 14 c. Pexxum goctyna cBOOOIHBIN Ui CKAYHBAHUA! http://edu.tusur.ru/training/publications/853.

3.3. Myxaues B.A., ®emopos M.B. OunpenencHue MIMPHHBI 3aMpereHHol  30HBI
TIOTYIPOBOIHUKA MO TeMIIEPaTyPHOH 3aBUCHMOCTH 0OpaTHOrO TOKa AHOJA: Mertoaudeckye yKa3aHHs
Kk naboparoproii pabore. — 2009. 11 c¢. Pexmm gocTyna cBOOOMHBIN I CKaYMBaHHUA:
http://edu.tusur.ru/training/publications/8535.

3.4. Bypnosunun B.A., ®enopos M.B. BuyTpeHHHH pororddext: MeTonuueckue ykasaHus K
naboparoprot pabore. — 2010. 10 c¢. Pexmm JocTyma CBOOOMHBIA IS  CKaYMBaHHUS:
http://edu.tusur.ru/training/publications/936.

CornacoBaHa Ha noprtane N2 6264
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