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Pacnpenenenne pa6ouero Bpemenn:

e 2

= =] =

4 iy ]

Ne Buasl yae6Hoit pa6oTnl S 3 =
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1 | Jexuuu (JT) 24 | 24 | yacon
2 | JlaGopatopHsle paGotsi (JIP) 16 | 16 | yacom
3 | Mpakruyeckne saustus (113) 28 | 28 | gacom
4 | Kypcosoii npoexr / pa6ora (KPC) (ayautopmus) - ~ | yacoB
5 | Beero ayauropHbIx 3ansThii 68 | 68 | yacos
6 M3 Hux B HHTepakTHBHOH ¢opme | 40 | 40 | yacos
7_| CamocrositesibHas paGora cryuentos (CPC) 40 | 40 | yacos
8 | Beero (6e3 3k3amena) 108 | 108 | gacos
9 | CamoctosiTennnast paGoTa Ha OATOTOBKY H CAavy K3aMeHa 4acoB
10 | O6mas TpyaoémkocTn 108 | 108 | yacon
(8B 3a4éTHLIX egnHANax) | 3 3 3ET

3ager 4 ceMecTp

DK3aMeH ceMecTp
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokosn Ne 113 ot « 20 » 4 2016 1.
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Pabouas nporpamma cocrasnena ¢ yuétom TpedoBanuit PenepanbHOro
["ocynapcreentoro o6paszoBaresnbHoro CTaHzapTa BeIcIIero obpasosanus (PI'OC BO)
10 HalpaBJIeHHIO MOATOTOBKH 11.03.04 "DneKTpOHHKa M HAHOANEKTPOHHKA"

(ypoBeHp  GakanaBpuata), YTBEPXKICHHOro  mpukazoM  MuHucTepcTBa
oOpa3zoBaHust ¥ HaykH Poccuiickoit Qenepamun ot 12 mapra 2015 r. Ne 218,
PacCMOTpeHa M yTBEpXJCHA Ha 3acefaHud Kadenpel ¢usuku 20 ampens 2016 r.,
nportokon Ne 113,

Pazpaborunk:

JOUEHT Kadenpbl GH3NKU

3aB. kad. dusuky, npopeccop

Pabouas mnporpamma cornacosana c /pakynbreToM, mnpoduIMpyOmEH H
BBIITyCKArOIlled KadeapaMu CriequanbHOCTH

/

/ Hexan ®DT, nouent N Bopouun

3aBe1[y}01um71 npodUnupyroei

kadenpoii O, npodeccop C.M. Illannapos

3aBeyIOIMiA BEITy CKafOLIei

xadenpoit OI1, npodeccop C.M. lllannapos
JKCNePThI:
Kad. dusukn JIOIIEHT %\’::i& A.B. MenoBHuk
(MecTo paGoTsl) (3aHMMAaeMast JI0JDKHOCTS) (romuce) (MHALHAIBL, hamMuIns)

kad. PD JOLIEHT 27 Qza’/%/ W.A. Yucroenora
(MecTo paboTer) (3aHMMaeMast I0JKHOCTE) (noamuce) (MHUOMANEL, hamMuIus)
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1. IEJIH U 3ATAYU JTUCHUTTIUHBI
Aucrniimna «CrienuaisHele pasaenst GU3HKE» H3y4aeTCsi B Y€TBEPTOM CEMeCTpe
TIpeLyCMaTpUBACT YTCHHUE JICKIHH, IPOBE/ICHAE MPAKTHYECKMX H 1aG0PaTOPHBIX 3aHATHH,
HOJTy4YeHHE PasiIMYHOrO Po/ia KOHCYIbTALHiA.

Hembo  gucnunmumner  «Crienuanbable pasfenbl  GU3MKH» sBuseTcs (OPMHpOBaHHE y
crynentoB  TYCYP nemoctHoro mnpencrasienus o $usuyeckux mpomeccax M SBICHHSX,
[IPOTEKAIOIUIMX B NPHPOJE, IOHUMAHHS BO3MOXKHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB [IO3HAHHS
UPHPOZBL M BNAJCHUA HMH HA YPOBHE, HEOOXONMMOM JUIA pelIeHHS HPAKTHYECKUX 3amady,
BO3SHHKAIOUIMX NPH BBIIOIHEHUH ITPODECCHOHATBHBIX 00S3aHHOCTE].

3anauveii n3yuenusn kypca CrenuanpHbIX Paszenos GU3NKH ABIAETCS OCBOEHHE CTYICHTAMH H
YMEHHE HCIIOJIb30BaTh:
® OCHOBHBIX ITOHATHI, 3aKOHOB H MOJeIel:
» KBaHTOBAs ONTHKA;
» OCHOBBI GU3UKH TBEPIOrO Tea;
» OCHOBBI A/IEPHOM (PU3UKH;
> coBpeMeHHas pH3MYeCKad KapTHHA MHpa;
¢ MCTONOB TEOPETHYECKOTO U SKCIIEPUMEHTATBHOIO HCCIIE/I0BAHMH B (BH3HKe;
® MCTOJIOB OICHOK IOPSIKOB (H3MYECKHX BEJIMYMH.

2. MECTO JUCLHUILIMHBI B CTPYKTYPE OOII

Mucnunena  «Creuuanshele  pasgenst busuku» oTHOCHTCA K uUMCIy AMCHHIUIHH
MAaTeMaTH4CCKOTO U €CTECTBEHHOHAYYHOTO LKA (6a30Bas 4acTk b1.B.OJ1.3). 3nanus u HaBbixw,
TIOJIyCHHEBIC TIPH €€ H3YYCHUH, UCTIOMB3YIOTCS B NOCHEAYIOIIMX JHCHHILIHHAX npodeccHOHATLHOTO
IHKIIA («DJIEKTPOTEXHUKA H JJIEKTPOHHKAY, «DU3HYECKHE OCHOBEI 3NIEKTPOHHUKN Y, « BepmoTenpHas
OJICKTPOHMKA», «MHKPOBOIHOBast OJIEKTpOHHKa», «DH3uKa KOHAECHCHPOBAHHOTO COCTOSHHSAY,
«Hanosnexrponuka», «OCHOBEL [POCKTHPOBAHUS 3JIEKTPOHHON KOMIIOHEHTHOM 6a3bl», «OCHOBBI
TCXHOTIOTHM  5JICKTPOHHOH ~ KOMIIOHEHTHOH  6asbly, «Marepuaist IEKTPOHHOH  TEXHUKHY,
«Punocodus», «bezonacHoCTs KUBHENEATETbHOCTH ).

3. TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHUS ANCHUTITUHBI

Ilpouecc w3ydwenns mucrmmumper  «Crenuanbibe pasziensl (DH3MKH» HaIpaBieH Ha
(bopMHpOBaHHE ClleYIOMHX KOMITeTEHIHIL:

obuienpodeccuonansHble Komnemenyun (OIIK):

1) cnoco6HOCTE npecTaBIATH 4CKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHI Hay4HYIO KApTHHY
MHpa HAa OCHOBE 3HAHHA OCHOBHBIX IOJOXCHUH, 3aKOHOB H METOMOB ECTECTBEHHDIX HayK H
Matematnkd (OITK-1).

B pesynomame uzyuenus kypca Cuennannupix pasiesoB GU3HKH CHyOeHmbl 00nCHbI:

3HATh OCHOBHBIE 3aKOHBI KBAHTOBON OITHKH, OCHOBBI 30HHOH TEOPHH TBEDAOIO Tena,
OCHOBHBIC 3aKOHBl M IIOJIOKCHMS SNEPHOM (GH3MKH, OCHOBBI COBPEMEHHBIX TIPeACTABICHU
(husuyeckoit KapTHHEI MHpa.

YMeTh HCIIONB30BATL TEOpeTHYECKHE 3HAHMS IpH OOBSICHEHHH PE3yIIbTATOB YKCIEPHMEHTOB,
[IPAMCHATL 3HAHHA B OONACTH (U3MKH U OCBOCHHS o61nenpodeccHoHaNbHBIX JHCHHIUIME |
peteHus mpodecCHOHANbHbBIX 3a1a4.

Baajgers HaBbikamMu pusmUecKuX HCciIeTOBAHMUI.

2) c11ocoGHOCTD BBIABIIATH CCTCCTBEHHOHAYMHYIO CYHIHOCTh NMpPOOJIeM, BO3HUKAIOLINX B XOJe
NPO(ECCHORANLHOMR  JICATENBHOCTH, [IPHBIEKATh I HX PEUICHHUS COOTBETCTBYIOMMH (DUIUKO-
MmareMarHieckui annapar (OIK-2).

B pesyromame uzyuenun xypca Puzuxu cmydenmor donxncuot:
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3HATHL OCHOBHBIE 3aKOHBI HIEKTPOHHKH, a TAKKE OCOOCHHOCTH UX MPOSBJICHHA B yCTpoHcTBax
HaHOBJIEKTPOHMKH.

VMeTh HCIONB30BaTh PU3UKO-MATEMATHYECKUH anmapar Ui peleHns KOHKPETHBIX 3a/1a4 B
061acTH IEKTPOHUKH M HAHODJIEKTPOHHKH.

Buiiagers HaBblkaMH 00paGOTKH IKCIIEPHMEHTABHBIX PE3yIbTaTOB.

3) CHOCOGHOCTH CTPOHMTH HPOCTCHIIHE u3MYeCKHEe H MATEMATHYECKHE MOJICIH npubopos,
CXeM, YCTpOMCTB M yCTaHOBOK JJIEKTPOHHKH H HAHOMJIEKTPOHHKM Pa3IM4HOro GyHKIHOHAILHOrO
Ha3HAYEHUs, a4 TAIOKE HCIONB30BaTh CTAHAAPTHBIE MPOrpaMMHBIC CpelcTBa HX KOMIIBIOTEPHOTO
monemuposanus (ITK-1).
3HaTh OCHOBHBIE IIPHHIMIIB QYHKIHOHUPOBAHUS YCTPOUCTB 3MEKTPOHUKK H HAHOIIEKTPOHHKH.

YMeThb H300pa3uTh QYHKIHOHAIBHYIO CXEMY yCTpOMCTBA MEKTPOHUKH H MOACHATH XapaKTep
B3aUMO/IEHCTBHA Y3JI0B.

BiiaaeTh CTaHIapTHHIMK IPOIPAMMHBIMA CPEICTBAMH KOMIBIOTEPHOTO MOJIETHPOBAHHUS.

4. OFbEM TMCIUILIMHBI U BUIbI YYEBHO! PABOTBI

Tabmuna 4.1.
) Cemectp Bcero
Buap! yuebHOH paboThl 9acoB
4
AyauTopHbie 3aHATHA (BCero) 68 68
B tom 4ncie:
Jlexium (JI) 24 24
Jla6oparopusie pa6otsl (JIP) 16 16
Tpaxtugeckue 3ansaTus (113) 28 28
Kypcopoit poekT / pabota (KPC) (aysuropHas Harpyska) - -
Jlpyaue 6uObl AyOUmMopro pabomol
CamocrosiTeIbHas padoTa (Bcero) 40 40
B Tom uuce:
[TpopaGoTKa IEKIHOHHOT0 MaTepuana 10 10
[ToaroToBKa K IPaKTHYECKHM 3aHATHAM 10 10
BoIloTHEHAE HH/IMBHIYIbHBIX TBOPYECKHX 3a1aHHH - -
TMoaroToBKa K KOHTPOJIbHBIM paboTaM H KOJUIOKBHyMaM 10 10
[Toxroroska k 1a0OpaTOPHEIM 3aHATHAM 10 10
CaMOoCTOSTENBHOE H3YUeHHE TeM TEOPETHYECKOH JacTh -
IoaroroBka K 9K3aMeHy -
By poMexyTOYHOH aTTeCTalluH (3a4€T, PK3aMEH) 3au. 3au.
O6mas TpyA0EMKOCTD Hac
3auéTHbIC eJHHHUIbI TPYA10€MKOCTH 3 3
5. COAEP KXAHHUE JUCHAIIIAHBI
5.1. Pasesni AHCHHILIMHBE M BHAbI 3aHATHH
Tabmuna 5.1.
Ne Haumenosanue paszaeia bt 3 JIP CPC Bceero | ®opmupyemeie
JHCIHTLTHHBI 4yac. | KOMNeTeHuHH
YeraepThblil ceMecTp
1 | KpanToBas onTHKa | 6 | 8 | 8 | 14 | 46 |  OIIK-1
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2 | OcHOBBI (PH3UKH TBEPIOTO TeNa 10 12 8 16 56 OIIK-2
3 | OcHOBEI siiepHO# pusnkn 6 8 - 6 34 IK-1
4 CoBpeMennas bu3nyeckas ) i i 4 8
KapTHHA MHpa
10 | Bceero: 24 28 16 40 108
Hroro: 144 yaca
5.2. Conepixanne paseioB QuCUHIIHHDI (10 nexkuusMm)
Tabnmna 5.2,
Ne Haumenosanue Tpynoém- Dopmupyembie
i pasaena Conepxanue paziena KOCTB KoMneTeHIHH
JHCLHTLTAHBI (gac.)
YerpepTrlii cemectp
1 | KBanroBasn 1.1. TeroBoe usnyuenue. 6 OIK-1
ONTHKA 1.2. Buemnwuit potosdgexr. OITK-2
1.3. Sddexr Komnrona. Kopryckymspro TK-1
BOJIHOBOH JyaJlu3M,
2 | OcHoBBI 2.1. Kpucranmdeckue TBepaple Tela. 10
$pu3ukn DddexTuHag macca.
TBEpaoro 2.2. TeroBbIe CBOMCTBA TBEPHBIX TeJL.
TeJsa. 2.3. 30HHAs CTPYKTYpa TBEPABIX TEJL.
2.4. TIpoBOAMMOCTE METAIIIOB
HOJIYIIPOBOTHUKOB.
2.5. KonrakTasle spnenus. P-n-nepexon. OIIK-1
3 | OcHoBBI 3.1. PannoaktnBHOCTS. THIIBI pacnanos. 6 OIlK-2
sepHOH 3aKoH paJHOaKTUBHOTO pacrasa.
$puzaku 3.2. SlnepHbie peakuuy.
3.3. DjeMeHTapHbIe YacTHIHL.
4 | CoBpemennas | 4.1. Copemennas pusngeckas KapTuHa 2
dbuznueckan MHpa.
KapTHHA
MHpa

5.3. Pa:mem.x AHCUUIIJIHHBI M MCKIMCUHIUIHHAPHBIE CBA3IH C oﬁecnequaamumnm

(apeabITyIuMH) H 06eceTHBAEMBIMH (moc1eay0mMuUMH) AHCOHIIHHAMEA

3HaHHS,

s oceoenust paspenoB mmcummHEBl  «CHenUANBHBIE pasnensl GH3UKH» HEOOXOIUMBI
TIONy4CHHBIC B IIKOJE M TONyYaeMble MApaLICeTbHO TpPH HM3YYCHHH JHCIIMILTHHDI

«Maremaruueckuit aHaanu3»,

Paspener mucuunnmssl «Crienmansasie pasjelsl (H3HKH» CBS3AHBL ¢ pa3feNaMi HOCIeOVIOuUX
aucuuuH - «IIpodeccnonanbroro mukma (6asosol  obmen

y4eOHOro 1mana:

Tabmua 5.3.

JAacumMmmubI

Pazpxesnt pusukn

DNEKTPOTEXHHKA H HJIEKTPOHHKA

Onrtuyeckoe MaTepruajIOBeICHHE

OCHOBBI TCXHOJIOI'HH ONTHYECKHUX MaTepHajioB

OnTnyeckas Gpuszuka

] W
+

OcHOBBI ONTOHHPOPMATHKH

OcHOBBI GOTOHUKH

IIpnGops! kBaHTOBOI Hr1eKTPOHHKH K GOTOHHKH

1+
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du3UecKre OCHOBBI KBAHTOBOM H ONTHYECKOH JIEKTPOHUKH +| +
OunocopHs +|++
Be3onacHoCTh XXKH3HENEATSIIBHOCTH +

5.4. CooTBETCTBHE KOMIIETCHIHI, pOPMHPYEMBIX IIPH H3YYEHHH JHCHHILIMHBL, H BH/0B

3aHATHA
Tabnuua 5.4.
[lepeuens Bunpl 3aHATHH DopMBI KOHTPOITA
KOMITETEHIHH Ji 13| JIP | CPC
OIIK-1 Ompoc. Tect. Kontponsras pabora (KOJUIOKBHYM).
OIIK-2 + |+ T + | 3ammra nabopartopHo#l paGoThI (TeCT, YCTHBIA
TTK-1 orpoc). DK3aMeH.

6. METO/bI 1 ®OPMbI OPTAHU3AIITHH OBYYEHUA

Jlas  yCHEHOTO OCBOEHHS JMCUMIUIMHBL TPHMCHSIOTCS pasnuyHble  0Opa3soBaTENbHBIC
TEXHONOTHH, KOTOPEIE 00ECIeYHBAIOT JOCTHKEHUE TTIAHHPYCMBIX pe3yabTaToB 00ydYeHUs COTJIACHO
OCHOBHOH 00pa30BaTeNbHOM TPOrpaMMme, ¢ y4étoM TpeboBaHuil K 06bEMY 3HAHMH B HHTEPAKTUBHOH

dopme.
6.1. TexHoJOrMH HHTEPAKTHBHOro 00ydeHus NPH pasIHIHBIX dopmax 3HAHMI
Tabnuna 6.1.
®opwmptl | Jleknuu | TIpakTHdeckue JlaboparopHble Bceero
Meroap! (gac) 3ansaTHA (9ac) paboThi (dac) (4ac)

O6c¢cyxIeHHe npe3eHTay 1
JEMOHCTpAIMi OTIBITOB
PaGorta B KOMaHe 6 6
VCTHBIA ONPOC HITH
TECTUPOBAHHE IIPU JIOMYCKE H
3aImuTe
nabopaTopHbIX paboT
[Ty6nuunas 3ammTa u pasdop
y JOCKH HHIAMBHAYaIbHBIX 10 10
TBOPYECKHX 3a[jaHAH U TECTOB
HToro HHTepaKTHBHBIX
3aHATHI

10 4 14

10 10

10 10 20 40

7. IABOPATOPHBIN TIPAKTUKYM

Tabnuna 7.1.
i ] Tpyno- N
Ne Ne pasnena HauMeHoBaHHe 1a00paTOPHBIX paboT emrocts | OIIK, IIK
/1 | AUCUHILTAHB (vac.)

YeTBepThii C€MeECTP
1 1 o l3yueHue 3aBHCHMOCTH 8
SHEpreTH4ecKol CBETHMOCTH CEPOro
Tesna OT TeMIepaTyphl.

e Breumuii porosddext. Usyyenue 8?&2:;
zakoHa CToJeToBa U IPOBEPKA K

dopMy.Ibl DHHIIITEHHA .

2 2 e  OupesieieHue [IHPHHBI 3aPELCHHOR 8
30HBI TOJTYNPOBO/IHUKA 110
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TeMIEePaTyPHOH 3aBHCHMOCTH
00paTHOrO TOKa IHOAA.
* _ Buemnnii porooddexr.

8. IPAKTHYECKUE 3AHSTUS (CEMHHAPBI)

Tabnuua 8.1.
Tpyno-
Ne Ne pasjiena HanmeHoBanue npakTnueckux sapsuii eMIz)CTL OIIK, K
/I | HHCIUIIHHEL
(dac.)
YerBeprhlii cemectp
1 1 TennoBoe uznyuenne 2
2 Buemmnuit porosddexr. 2
3 Sd¢exr Komnrona. 2
4 Kopnyckynspusle cBoiicTsa ontuyeckoro 2
H3ITyYeHHs
7 2 TerutoBble cBONCTBA TREpIBIX Tejl. 2 OIIK-1
8 IMTpoBoguMocTs MeTamnos. 2 OIIK-2
9 IIpoBoAMMOCTE HOTYTIPOBOXHHKOB. 4 I1K-1
10 KoHTakrHble sBnenus. 2
11 Buytpennnii porospdpexr. 2
12 3 3aKOH panHoaKTHBHOTO pachaga. AKTHBHOCTD. 4
13 Snepusie peaxnuu. DHepreTHyecKuii BEIXOX 4
PEaKIHu.
9. CAMOCTOSTEJIBHAS PABOTA
Tabmuma 9.1.
Ne | Nopasgena Temaruka camocrosTensHoOlM Tpyno- OIIK, KonTpons
e [ — paboTel €MKOCTh TIK BBITOTHEHUS
(Oemanuzayus) (4ac.) paboThl
1 14 Omnpoc.
TecTsr.
IIpopaboTka nekipontoro 10 KoHTpossHEI
Marepuasia € paboThI
(KOJLTTOKBHYM
BI).
2 -4 IToaroroBka k mpaxtuyeckum 10 OIIK-1 ES;I;EHHE:
3aHATHAM OIlK-2
K. |3anamus
3 1-4 Bemonsenue uHmBHTyanbHEIX 10 ITposepxka /I3
TBOPYECKHX 3a0aHHiA
4 1-4 loaroroBka Kk KOHTPONBHEIM 5 IIposepka
paboTaM M KOITOKBHyMaM pabor
5 1-2 .« Ompoc. Tecr.
[Toaroroska oTuéTor no
1a00paToOpHEIM paboTam > 3311{“ ra
OTU€TOB
Hroro: 40 gacon
YETBEPTBII CEMECTP

TeMbl HHAMBHAYAILHBIX TBOPYECKUX 3amanuii: 1. «TemnoBoe u3nyuenue»; 2. «Buemmuit
dorosddexr. Dpdext Kommronar: 3. «Duzuka TBEPAOTO Tenay; 4. «PaiHOaKTHBHOCTDY.
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Tembl KOHTPOJIBHBLIX paGor: 1. «TennmoBoe H3NYHCHHEN, 2. «Buemnuit  HoToddPeKT.
ddpext Komirronar; 3. « DH3MKa TBEPAOTO TeJIa», 4. «PainOaKTUBHOCTH.
Templ 1-ro 1 2-1o KoaaokBuyMa: 1. «KBaHTOBASA ONTHKAY; 2. «®du3nKa TBEPIOro Teya».

10. IPUMEPHAS TEMATHKA KYPCOBBIX [TPOEKTOB (PABOT)
He npemycMOTpeHO y4eOHBIM TUIAHOM

11. BAJJIbHO-PEUTHHIOBASI CACTEMA

OcymiecTBIAeTCA B COOTBETCTBHH € IoJ10skeHHeM 0 HOPHAAKE HCI0/IL30BAHHS peTHHIOBOM
CHCTEMbI [UIf OIEHKH YCIEBAeMOCTH CTYJACHTOB (mp¥ka3 peKTopa 25.02.2010 Ne 1902) mu
OCHOBaHA Ha OaIBHO-PEHTHHIOBONH CHCTEME OLCHKH yCIIEBAEMOCTH, peiictyromeit ¢ 2009 .,
KOTOpas BKIIIOYAET TEKYLIHi KOHTPO/b BBITIOIHEHIA 3IeMEeHTOB 00BbEMA MTUCIUILIMHEI 110 3JIEMCHTAM
KOHTPOIIs C TIOBEIEHHEM TEKYIIETo perTHHra.

B uerBeproM ceMecTpe MO JHCIUILTHHE «CrienpasipHpie pasjiensl QU3HKH» MPEAyCMOTPEH
2auéT. [To OKOHYAHHMY ceMecTpa CTYACHT, HaOpaBIHH MEHee 50 6a/UIoB, CYHTAeTCs HEYCIICBAIOUINM,
pe monyuupmuM 3a4ér. CTyaeHt, BLIMOIHUBIIMI BCe 3aIIAHHPOBAHHbIE JadopaTopHble
paboTb1 1 HaGpaBIIHil CyMMY 50 u 60j1e€e GAILIOB, MOMYYaET 3a4E€T «aBTOMATOM».

Jing cTAMYIHpOBaHHs IIAHOMEPHOCTH paGoThl CTyJEHTa B CEMECTPE BBEJEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIH MPHMEHACTCH (cyMMEpYeTCs) TOJIBKO Ul CTYACHTOB, 6e3 omo3aHui
OTYHTHIBAIOIIMXCA [O MPOMEKYTOUHBIM DIEMEHTaM KOHTPOJI (TecThl, MpaKTHUecKue pPaboTHI,
KOJUIOKBHYMBI).

Ha npoTsKeHMH BCEro CeMecTpa TeKyllas ycreBaeMOocTb OllEHHMBAeTCs TOJNBKO B Oainax
HApaCTAKOIUM HTOIOM, B TOM HHCIIE H pe3ylbTaThl KOHTPOJIBHBIX TOYEK.

Texyumii KOHTPOTh M3y4eHUs IHCHUIUMHBL B KKIOM ceMecTpe COCTOMT U3 CIENYHOIIHX
BH/JIOB:

— KOHTPOJH 32 YCBOGHHEM TEOPETHYECKOTo Marepuaia
KOHTPOJIbHBIX pabOT U KOJIOKBUYMOB;

— KOHTpOJIb 3@ TMPaBUJILHBIM  BbIOIHCHHEM [paKTHYECKHX paboT — TIPOBENCHHE HA
NPAKTHYECKUX 3aHATHAX 3 — 5 TecToB;

— KOHTPOJb 32 BBIIIONTHEHHEM JTa00PaTOPHBIX pabor.

B ta6mumax 11.1. 1 11.2. comepxarcs NpUMEPbl pacHpelCICHHs 6auIoB I JUCIUIIIHBI
«Crieruanbibie pasziensl QU3NKH» B TeYCHHE YETBEPTOTO CEMECTPa, 3aBepLIAOIIErocs 3a4ETOM.

-— MpOBECACHHC 4 MHCHPMEHHBIX

Ta6nuua 11.1. Pacrpenenenne 6aioB BO BTOPOM M TPEThEM CEMECTpax H3yYeHUs ClENHalbHBIX
a3fenoB GU3HKA

. . | MakcumanbHbI#
MakcuMaTbHb | MakcuMaabHBIH
. 6amwt 3a mepuoy | Bcero
J1eMeHTHI yueOHOH fau1 ¢ Havasia | Oasr 3a mEPHOA
mexay 2 KT u 3a
NEeATETBHOCTH ceMecTpa Jio mexay 1 KT u2 KOHITOM cemec
nater 1 KT KT »
ceMecTpa
[ocemenue 3aHATHA 4 4 4 12
VnauBuayaibHbIC
AMBHLY 9 9 6 24
TBOPYECKHE 3a/IaHUsA
Konarponbable padoThl HA
P p 10 10 10 30
TNPAKTHYECKUX 3aHATUAX
KosmoxkBrHyMBl 5 10 10 25
KommoneHT
3 3 3 9
CBOEBPEMEHHOCTH
HUroro MAaKCHMYM 32
My 31 36 33 100
nepuoa:
(Cpaua 3K3aMeHa -
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LHapacrammnM urorom | 31 | 67 | 100 | 100 7

Ta6bmmna 11.2. Pacupenenenue 6amnos B TPCTBEM CEMECTPE H3YYCHHS CHIELHATbHBIX DPa3ielioB
bu3uku

N .. | MaxkcumasibHbIi
Maxkcumaneupiii | MakcHMasTbHBIH
DneMeHThl y4eOHOi bamn ¢ Hawana | Gawt 3a mepuox Oa sa neprox | Beero
eI TENbHOCTH cemMecTpa J1o Mexay 1 KT u 2 Mexiy 2 KT n ’a
rater 1 KT KT KOHIIOM ceMecTp
ceMecTpa
ITocemnenwe 3anaTuii 1 1 1 3
Hnmusuayansusle 5 5 s 15
TBOPYECKHE 3aJaHus
KoHTpomnbHsIe paGoTs! Ha 4 5 3 12
TIPAKTHYECKHX 3aHATHAX
Bemosnnenne
J1abopaTOpHEBIX paboT u 9 9 7 25
3alIHTa OTYETOB
KosnoxBuymsr 3 6 3 12
Kommonent 1 1 1 3
CBOEBPEMEHHOCTH
Hroro makcumym 3a 23 27 20 70
nepuoja:
Cnaua 3x3amena 30
Hapacrawomum arorom 23 50 70 100
Tabmuua 11.3. [lepecyer 6am1oB B onenky 3a KOHTPOJIbHBIE TOYKH
bajie1 Ha naTy KOHTPOIBHOH TOUKH Ouenxa

He menee 90% oT MakcuMansHO# cyMMbI Ha nary KT 5
Ot 70% 10 89% OT MakcHMANBHOIH cymMMmsbl Ha fnaty KT 4
Ot 60% 10 69% 0T MaKcHUMAaTBHOI cyMMbl Ha gaty KT 3
Menee 60% oT MakcuManBLHO# CyMMEBI Ha aaty KT 2

I[peobpazoBanne cymMme! Gawios B TPAIMLHOHHYIO OLEHKY H B MEXIYHAPOAHYIO OyKBEHHYIO
OUeHKy (Tabnuua 11.4) npoucxomur oauu pa3 B KOHLC CEMECTPa TOJIBKO IOCIE MOABEACHHS UTOIOR
H3Y4CHHS TUCUMILINHBL « CIieHalbHEIe pa3aetsl (PU3HKIY, T.€. I0CIe MOJIy4EeHHs 3a4era:

Tabnuna 11.4. Ilepecuet urorosoit CYMMbI 0aJIJIOB B TPaIMIIHOHHYIO U MESTYHapPOIHYIO OLEHKY

Onenka (I"OC) Hrorosas cymma 6autos,
YUYHTBIBAET YCIEITHO Onenka (ECTS)
CI@HHBIN dK3aMeH
5 (oTnH4HO) 90100 A (oTsnaHO)
85-89 B (oueHsb xoporio)
4 (xopormo) 75-84 C (xopormo)
70-74
€569 D (ynoBnerBopurensno)
3 (yRoBreTsoputenbo) 6064 E (mocpencreenno)
2 (HeyIOBICTBOPUTEJIBHO) Husxe 60 6annos F (meynosiieTBopuTesHo)
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12. YYEBHO-METOAHYECKOE H UHOOPMAIIMOHHOE OBECIIEYHEHHE
JUCHUTIIUHBI

12.1. OcnoBHas JuTeparypa:
1. Capenpes U.B. Kypc obmeit ¢pusuku: yueOHOE nocobue A BTysos: B 3 1. —7-¢ u3l,
crepeorun. — CI16.: Jlaus, 2007.
T. 3: KpantoBas onruka. Atomuas ¢u3uka. ®usmka TBEPAOIO Teja. dusuka aTOMHOTO
SUApa M 2EMEHTApPHBIX YacTull. — 317 ¢. (B 6ubnuotexe — 151 3K3.).
2. Cuyxun JI.B. O6ummit kypc QusHku: yueGHOe mocoGue it BY30B B 5 T. — M.: Ou3MatanTt,
2005-2006.
T. 5: AtoMHas U saepHas ¢u3uKa. — 3-¢ U3jl., CTEPEOTHIL. — M.: ®mmarut, 2006. — 782 c.
(B 6ubnmorexe — 100 5k3.).
3 3ucman I'.A., Togec O.M. Kypc obmeit ¢pusuxu. B 3-x TT. [Dnexrponnsrii pecype] — CII6.:

Jlane, 2007.
T.3: Onruka. ®usmka atoMoB U MoJeKyll. PU3MKa aTOMHOTO Sjipa M MMKPOYacTHI. — 6-
e U3/l -512c. Pexum JOCTyIa on-line c KOMITBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=508.
12.2. lonoaHUTEAbLHAS JIMTEPATYypa:

1. Casenbes W.B. C60pHHK BOIIPOCOB H 3ajad 1o o0meH dusuke. [DNEKTPOHHBIT pecype] — 5-
wsn., crepeormn.  — CIIO.: Jlaus, 2016. - 292c. Pexum  poctyma  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ xomneiotepoB TYCVYP.

2. Upomos N.E. KeanToBas dusuka. OCHOBHEIE 3aKOHBI: YueOHOe nocobHe I BY30B. — 2-¢ H31L.,
nom. — M.: BUHOM. JlaGopaTtopus 3HaHUH, 2004. — 256 c. (B 6ubmmorexe — 100 9K3.).

3. Uponos U.E. 3amaun no obuieit dusuke: YuebHOE mocodue A By30B. — 7-e u3J1., CTEpEOTHII.
_ M.: BUHOM. JlaGoparopus 3uauuit, 2007. — 431 c. (B 6ubmmoteke — 496 5k3.).

4. Yepros A.I., BopoOpés A.A. 3aauHHK 110 dusuke: YdaebHOE mocodue 11 BTY30B. — 8-e u3.,
nepepab. u gomn.— M.: PU3MATIHT, 2007. — 640 c. (B 6ubnuoreke — 99 3K3.).

5. Bonbkenmreitn B.C. CGopHuk 3anad no obimemy Kypcy dmnku: YuebHoe mocobue Ui
BTY30B. — 12-¢ u31., Henp. — M.: Hayxa, 1990. — 396 c. (B 6ubmuotexe — 148 5K3.).

6. Koseipe A. B. Kypc nexuuit no dusmke: Vuebunk. — Tomck: TYCYP, 2007. —421¢c. (B
6ubnmnoreke — 697 3K3.).

7 Kanaummkos HIL, Koxesankos HM. Ousuka. HHTepHET-TECTHPOBAHHE 0a30BbIX 3HAHHH.
[DnexTpoHHsii pecypc] —1l-e mI - CIl6.: Jlams, 2009. —160c. Pexum nocTyna on-line:
hitp://e lanbook.com/books/element.php?pll_cid=25&pl1 id=172 ¢ xommbrotepoB TYCVYP.

12. Jlozosckuii B.H. Kypc ¢pusuku. B 2-x TT. [PnekTpoHHsLi pecypc] — 6-e M3/, UClp. | AOI. —

CI16.: Jlans, 2009.

T.2: Kpantopas o¢wusuka. CrarHcTHYECKas ¢usuka ¥ TEpMOIHHAMUKA. CoBpeMeHHas
¢busnyeckas KapTHHA MHDpa. - 608 c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=239 ¢ xomnsroTepos TYCYP.
T. 3: Kpanrtopas onrtuka. ATomHas ¢usuka. Ousuka TBEPAOro Tea. dusMka aTOMHOrO
Apa ¥ JJIE€MEHTapHBIX YacTHIl. — 10-e wu3n., crepeorun. — CII6.: Jlams, 2011. - 320 c.
PexuM JaocTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll _1d=2040.

14. ®pum C.D., Tumopena A.B. Kypc o6meit Gusuku. B 3-x TT. [DneKTpOHHBIH pecype] — CIIO.:

Jaus, 2009.
T. 3: Ontuka. Aromuas ¢usnka. — 10-e 34, CTEPEOTHIL. — CII6.: Jlans, 2009. — 656 c.
Pexum JocTyna on-line C KOMITBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=419.
12.3. V4e6HO-MeToAHYeCKHE TI0COOMS H MPOrpaMMHuoe obecnedenne
1. Vuebno-memoouueckue nocobus ONA NPAKMUYECKUX saHAmMuUil U CaMOCHOAMENbHOU
pabomsl [ DNeKTPOHHBIH pecypcl:
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2.1. Yyxxos IO.II. DieMeHTH atoMHOH (H3HKA M KBAHTOBOH MeXAHHKH: VYuebno-
MeToanieckoe mocobue. COOpHHK TecToBRIX BompocoB. — Tomck: TYCYP, 2011.- 68 c.
Pexxum goctyna cBOGOAHBIH UT CKAYHBAHHUS http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobus ona evinonanenusn nabopamopusix pabom [DaeKTPOHHBLT

pecypcel:

3.1. ®enopor M. B., Bypunosunus B. A. Bueninuii dorospdexr. Usydyenne 3axona
CroseroBa u nposepka dopmynsl DitHurreiina: MeToMHICCKHE yKasaHusd K j1abopaTopHOM
pabore. —~ 2009. 11 c. Pexum noctyna  cBOOOAHBIH  JUIS  CKAYHBAHUSA:
http://edu.tusur.ru/training/publications/851.

3.2. Tposn JLA., Kupunno A.M., ®enopos M.B. Usyuennme 3aBucumocTu
OHEPreTHYECKOH CBETHMOCTH HArpeToro Tella OT TeMIepaTyphl: MeToauuecKHe yKa3zaHUsl K
nmabopatopHoit paborte. — 2010. 14 c¢. Pexum NOCTyna cBOOOAHBIM [ CKAauHBAHHS:
http://edu.tusur.ru/training/publications/853.

3.3. MyxaueB B.A., ®egopo M.B. OnpeneneHre NIMPHHBI 3apPEIieHHON 30HB
HOJYIIPOBOLHHUKA MO TEMIIEPATYPHOH 3aBHCHMOCTH OOpaTHOro Toka quoja: MeToaudeckue
yKaszaHus K srabopatopro#t pabore. — 2009. 11 c. Pexum q0cTyna cBOGOTHBIN [T CKATHBAHHS:
hitp://edu.tusur.ru/training/publications/855.

3.4. bypnoemua B.A., ®enopos M.B. Buyrtpennuii ¢orosddexr: Metommueckue
ykaszaHus Kk nabopatopHo# paborte. — 2010. 10 ¢. Pexum JocTyna cBOOOHBIN A CKAYHBAHHS:
http://edu.tusur.ru/training/publications/936.

3. Komnviomepusie npozpammer  modenuposanus HeKOMmopsIX usuveckux aAeneHuili @
JabopamopHom npakmuxkyme.
12.4. ®onn ouenounsIx cpeacrs (POC)
DOHJI OLEBOYHBIX CPECTB NIPUBE/IEH B IIPHIOKEHHH | K NAHHOM IporpaMme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAUCIUIIINHBI

Jlnst obecrieyenns uTeHns Kypea NeKIuil HCIOB3YeTcs CreMHaTbHAs JEKIMOHHAs ayIHTOPHS
Kagenps: ¢usuku (230 ayn. ®IT), ocHaménnas MYJIbTHMEIHAHBIM TIPOEKTOPOM, KOMITBKOTEPOM H
okpanamu. Jlns  obecmevenus  nmaGopatopHeIx  paGoT  mo ¢usuke  wucnone3yores 6
CHCLHAIM3HPOBAHHBIX (O]  pasiHYHBIC pa3jieNbl  Kypca) nabopatopun  Kadeapsl (QUIHKH,
OCHAlICHHBIE COOTBETCTBYIONMMH  JIAGOPATOPHBIMH  YCTAHOBKAMH, MaKeTaMH, CTeHJaMH H
KOMITBIOTEPHBIM 000PYIOBaAHHEM.

14. METOAUYECKHUE PEKOMEHJIAIIUM O OPIAHU3ALIMA N3YYEHUS
AU CIUITJINHBI

OOBEM YacoB, NPeNYCMOTPEHHBIX Y4eOHBIM [LIAHOM IS H3ydeHUsd Kypca GHU3HMKM, He
O3BOJIACT PACKPBITE B JIEKIUAX TOAPOOHO M riayb6oko Matepuan. Ilostomy mpu pean3anun
POTPaMMBI CTY/ICHTBI IOJIKHBI IOCTATOYHO MHOIO paboTaTh CAMOCTOSITENLHO KaK HPH [IOBTOPEHUH
JICKIMOHHOTO MaTepyHana, TaK H NOATOTOBKE K MPAaKTHYECKUM, JaGOpaTOpPHBIM U KOHTPOJIFHBIM
3aHATHAM. [l obecmedenust sddexTuBHOrO yCBOCHUS CTY/ICHTAMH MaTepHAIOB JUCIHILIHHBI
HEOOXOMMMO Ha IEPBOM 3aHATHH OOCCIIEYHTh HX CIHCKOM BOIPOCOB, IOMIEKAINX H3YYEHHIO,
CHHCKOM OCHOBHOH H JIONIOJTHHTEIBHON JIMTEPATYPBI I CAMOCTOATENBHOMN paboThI.

His TeKymiero KOHTpOIsS YCIEBAEMOCTH U HPOMEXYTOUHOH aTTECTAllHH MCIOJb3YEeTCs
TECTOBBIH KOHTPOJIb 3HAHUIA.

Ha Jsleximsx  weobxomumo  ofpamare BHEManme Ha  OCOGEHHOCTH IIPUMEHEHHS

PAcCMATPHBACMOTO MaTepuana B NMOCIENYIOWAX Kypeax, a Takke B Oyaymell mpodeccHonanbHoi
JeSITeNHHOCTH.
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pnaoxenue 1

DezepanbHOE roCyIapeTBEHHOE GIOMKETHOE 06PA30BATEIbHOE YYPEKICHHE BHICIIErO
npopeccHoHaNIBHOrO 06pasoBaHus

«TOMCKHWH I'OCYJJAPCTBEHHBIN YHUBEPCUTET CUCTEM YITPABJIEHUS U
PAJTMODJIEKTPOHHUKU» (TYCYP)
N ./ YTBEPKIAIO

A

Hpop}i};‘fop np yueGHoli paGore

// AN I1. E. Tposn
«_» 2016 r
®OH/| OUEHOYHBIX CPEJCTB IO YYEBHOM JUCHUILIUHE

(ITPAKTHKE)

CrelnaabHbie pa3aensl d)I’IBPIKH
(1oHOE HAMMEHOBAHKE YYeOHOH JHCLUMILTHHB! WIH NPaKTHKH)

YpoBenn ocHoBHOI 06pazoBaTeanHOl NPorpaMMsI O6akajgaBpHar
(Gaxanaspuar, MarHCTPaTypa, CrielHanHTer)

Hanpasnenne(s) noaroroskn (cnenuaabnocts) 11.03.04 "INEKTPOHUKA U HAHOINEKTPOHMKA"

(M0fIHOE HAHMEHOBAHHE HATPARJEHHUA NTOATOTOBKH (CHELMATEHOCTH))

Ipoduan(n) "KeaHroBan n ontuueckan sneKTpPOHUKa"

(monnoe HauMeHoBaHHe MPOGUIA HANPABICHHS NIOATOTORKH (cneumansHOCTH))

®opma obyuenns Ounas
(09Has, 09HO-3204Ha% (BeUePHAA), 3a04HaA)

DakyasTeT DIeKTPOHHOH TEXHHKH
(coxpamenHoe 1 MONHOE HAUMEHOBAHHE (aKynbTeTa)

Kadeapa III (Qnexrponnsix npaGopos)

(COKpalIEHHOE M TI0IHOE HAMMEHOBAHME Kagenpsr)
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Yuebubii mian naéopa 2014 roga.
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JK3aMeH cemecTp
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1 Bgeaenme

®oup onenounsix cpeacts (POC) sensercs IPHUIIOKEHHEM K pabodelt mporpaMme [HCHHILTHHDI
(NpakTHKHM) ® npeacTaBIgeT coboi COBOKYITHOCTb  KOHTPOJIBHO-U3MEPHUTENBHBIX MATepHAIOB
(TMIIOBBIE 3a/iaud (3aJaHMs), KOHTPONBHBIE paboThL, TECTBI M JP.) H METONOB HX MCIIOIb30BAHHS,
TPCAIHA3HAYCHHBIX JUId M3MEPEHHS YPOBHS JOCTIXKCHHS CTYICHTOM YCTAHOBIECHHBIX PE3YIBTaToB
o0yueHus.

®OC no aucuuiUmMHE (NIPAaKTHKE) HCTIOMIB3YCTCA NPU MPOBEACHHHM TEKYIIero KOHTpPOIs
YCIICBAEMOCTH 1 IIPOMEIKYTOUHOH aTTECTAllHH CTYIEHTOB.

[Tepeuens 3aKpensieHHBIX 3a JUCHUILTHHOMN (MpaKTHKOH) KOMIETeHIH I IPHBe/eH B Tabmue 1.

Ta6nnna 1 - Iepedenn 3aKpeneHHbIX 32 MHCIHILIHHON KOMIIeTEeHIHH
Jransl GopMHpOBAHNS
KOMIIeTEHITHH

Kon DopMy THPOBKA KOMIETEHIHH

OIIK-1

CHOCOGHOCTEIO IpEeACTaBIATh aIeKBaTHYIO
COBPEMCHHOMY YPOBHIO 3HAHHH Hay4YHyK0 KapTHHY
MHpa Ha OCHOBE 3HAHHA OCHOBHBIX IMOJIOXKEHHIA,

1. JlomkeH 3HaTh
(bu3HIECKHE OCHOBEI
KBAaHTOBOM ONTHKH, QU3HKU

3aKOHOB H METO/IOB CCTCCTBCHHBIX HAYK M MATEMATHKH | TBEPOTO TeNa, AiepHOM
(H3HUKH U COBPEMEHHOH
bH3UIeCKO KapTHHBI
MHpa.

2. JloikeH yMeTh
UCTOIB30BAThH
TEOPETHYECKHE 3HAHUS [IPH
OOBACHEHHH pe3yNbTaToB
9KCIIEPHMEHTOB,
IPHMEHSTH 3HAHHSA B
obnactu ¢usuxH aus
OCBOCHHsI o0menpodec-
CHOHANBHBIX AUCIUILIAH H
pemenns npodeccuo-
HaJIBHBIX 3a71a4.

3. JloyokeH Baajers
HaBBIKaMU (PU3HYECKHX
HCCIICIOBAHHH.

1. JIo;keH 3HATh ocHOBHbIE

3aKOHbI SNEKTPOHUKMY, 3

OIIK-2 CIIOCOOHOCTB BBIABIIATH €CTECTBEHHOHAYUHYIO
CYHIHOCTb ITPOOJIEM, BOSHHKAIOIUX B XOJE
poQecCHOHANBHON AeSTENbHOCTH, IPUBIEKATE TS X
PCIICHUA COOTBETCTBYIOIMIMHA PH3IHKO-MaTeMaTHuecKuil

anrmapar

Tak»ke 0cobeHHOCTH nx
MPOABNEHUA B YCTPOWUCTBAX
HaHO3NEKTPOHUKM.

2. JloykeH yMeTh
HCTIONIB30BaTh (PU3HKO-
MareMaTUYeCKHMii annapar s
PELIEHHS KOHKPETHBIX 3a/1a4 B
00/1aCTH 37IEKTPOHHKH H
HAHOYIEKTPOHHKH.

3. Jlomxen Bnagers
HaBbIKaMH 06paboTkH
IKCIICPHMEHTaIbHBIX
Pe3yJILTaToOB.
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IK-1 CHOCOBHOCTh CTPOMTH NPOCTEHIIME PUIMIECKUE U 1. JTokeH 3HATh OCHOBHBIC
MareMarHdeckue Mozenu pHoopoB, CXeM, TP HIHIIBI

YCTPOUCTB H yCTaHOBOK DJICKTPOHUKH U (bYHKHUHOHHPOBaHHﬂ
HAHOYIEKTPOHUKHU Pa3IMuHOro GpyHKIHOHATEHOIO YCTPOHCTB JJICKTPOHHIM H
HA3HAYEHMS, a TAKKE UCTIONB30BaTh CTaH/apTHBIC HAHOBJCKTPOHHIH.

2. Jlospxen YMETh
NPOTpaMMHBIC CPEACTBA HX KOMIIBOTEPHOTO p
H300pa3uTh KHHOH&HLH}’K)
MOJIEJIUPOBAHUSA p byn

cXEMY yCTpOHCTBA

SIEKTPOHMKH M TIOSCHHUTB
XapakTep B3alMOICHCTBHA
Y3JI0B.

3. JlomxeH BJIAJIETH
CTaHIIapTHLIMH

porpaMMHBIMH CpeACTBaMH
KOMIIBIOTEPHOTO
MOIEJIMPOBAaHHA.

2 Peasm3anusi KOMIeTeHIHH
1 Komnerenmusa OIIK-1

OIIK-1: crocofHOCTHLIO MPEACTABIATH aleKBAaTHYI0 COBPEMEHHOMY ypPOBHIO 3HAHUH HAY4YHYIO
KapTHHY MHPa Ha OCHOBe 3HAHHJ OCHOBHBLIX [0J107KeHuii, 3aKOHOB B MeTOI0B €CTeCTBEHHBIX
HAYK H MATEMATHKH.

Jins  gopMHPOBaHHA ~KOMITCTCHIIHH HEOBXOMMMO OCYLIECTBHTH DS OTamoB. OTallbl
OPMHpPOBAHHUS. KOMIIETEHIUH, NPUMEHSEMBIC [IA STOTO BRI 3aHATHH M HCHOJB3YeMbIE CPENCTBA
OLICHUBAHMS IIPEICTABNICHBI B Tabmuue 2.

Ta6auna 2— dTans! GoPMHPOBAHHS KOMIIETEHIHH H HCTIOJIB3yeMbIe CPEACTBA OlEHHBAHHSA

CocTtas 3HaTh YMeTh Buaagern

Hcrone30Bars
TEOPETHYECKUE 3HAHUA
ipH OOBSICHEHHH Pe3ylib-
TATOB DKCIIEPUMEHTOB,

CnocoOHOCTh
[peACTaBIATh
(u3HYECKHE OCHOBBI

KBAaHTOBOH ONTHKH, Hasrikamu
[NPAMEHATDH 3HAHHS B
Cojepxanue 9Tanos | GU3MKH TBEPIOro Teia, bu3nIECKUX
. obnactd GU3NKHK A1 .
A1epHOH DU3UKH U HCClIeIOBaHUM
8 ocBoenHs obienpodec-
COBPEMEHHOM
. CHOHAJIBHBIX JUCLHIUTHH
bu3ugecKoi KapTUHBI
DA Y peleHus npodeccHo-
pa- HAJTBHBIX 3a/1a4.
¢ JlaGopatopHbie
o Jlexumu; paboThl;
N e [lpakTuyeckue e BrimosHeHue e JlaboparopHbie
Buanbi 3aHaTHA
3aHSATHS JIOMAIITHETO 33 aHHs, paboTBI;

o (CamocrosaTenbHas
paboTa CTYIEHTOB
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Hcnoawiyemsoie
CPeACTBA OLEeHUBAHHSA

Tecr;
KonTposbnas
pabora;
HunuBuayansroe
TBOPYECKOE
3a/laHue;
DK3ameH .

¢ JlaboparopHas
pabora;

e KoHcnekr
CaMOCTOATEBHOMH
paboTel

e 3aumra
naboparopHbIxX
pabot

OBmue XapakTepuCTHKY II0Ka3aTeNell U KpHTEPHEB OlleHHBAHHS KOMNETEHIIMH Ha
BCEX JTanax IpUBECHBI B Tabmuie 3.

Ta6nnua 3 — O6mue xapaKTepHcTHKY noKazaTeei 0 KPHTEPHEB ONCHHBAHUS KOMIIETEHIIHH 110

JTanamMm

Hoxazarenu n

3HaTh YmeTn Baapers
KPHTEepHH
OGnanaer Obnanaer
baxTHYeCKHMU U JIAAa30HOM
TEOPETHYESCKUMHU IPAKTHYECKHX
. KonTpompyer pa6ory,
. 3HAHHUSMH B YMEHUH, TpeOyeMbIX
OT1imaHo (BbICOKHI IIPOBOJIHUT OLIEHKY,
npenenax JUIs pa3BHTHS
YPOBeEHB) . COBEPILICHCTBYET
H3y4aeMou 00NIacTH | TBOPUYECKHX o
. JEeHCTBUS paboThI
C IOHUMaHHEM peleHuit,
IpaHuIl abcTparupoBaHus
IIPHMEHUMOCTH npobiemM
Obnanaer beper
3Haet QaxThl, JAHana3oHOM OTBETCTBEHHOCTH 3a
HIPHHIIHITEI, IIPaKTUYECKHX 3aBepIICHHE 3324 B
Xopomo (6a3oBbrii IIPOLIECCHI, 00IIHe YMEHHH, TpeOyeMbIx HCCIIEIOBAHHH,
YPOBeHb) IIOHSTHSA B UL peHIeHHS IIpHCHOcalIuBaeT CBOE
npenenax OIpEIEIEHHBIX [IOBEJIEHHUE K
H3y4yaeMo# obnactu | rpoGiieM B o6macTu 00CTOSATENILCTBAM B
UCCIeIOBaHHS peleHud npoGiem
Obnanaer
OCHOBHBIMH
O6mnanaer
YaosJerBopuTeIbHO YMEHUSIMH, Pa6oraer mpu npamom
o 0a30BBIMH OOIIHMH
(moporoeblii ypoBeHs) TpeOyeMbIMH 15 HaOoneHnH
3HaHUSAMH

BBIIIOJTHEHU A
NOpOCTHIX 3a1a4

DopMy.IMpOBKa MOKa3aTelled M KPUTEPHEB OLEHUBAHHS JAHHON KOMIETeH

Tabimue 4.
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Ta6auna 4 — IoxasareJn 1 KPUTEPHH OLlEHHBAHHS KOMIIETEHIMH HA jTanax

IToxkazaTrenu H

3unath Ymernb Baagers
KpHUTEpHH
aHAJTH3UPYET
CBA3U MEXIY
pa3THYHBIMH cBOOOIHO criocoben
GU3NIECKUMH NPHUMEHSET METO/TBI PYKOBOJIHUTH
ITOHSTHSIMU; pelneHus 3a2a4 B MEXIHCIUIIIHHAPH
peACTaBIseT HE3HAKOMBIX Ol KOMaHIIOH;
CIIOCOOBI U CHTYalHAX; ¢cBOOOJIHO BHANEET
Orrtmo (BBICOKHIE pEe3yIILTaThI yMeeT pa3HBIMU
ypoBenD) HCIIOTH30BaHHUA MareMaTu4eCcKu criocobamu
pa3ITHYHBIX BBIpAKaTh, H npeAcTaBjIeHAA
(bU3UYIECKHX apryMeHTHpPOBAHO ¢Gu3IHECKOH
MOJIETCH; JIOKa3bIBaTh uHopManuy B
MaTeMaTu4deCKH NOJIOKECHHS rpadudaeckoi u
06OCHOBBIBAET IpeIMETHOH MareMaTu4ecKoi
BEIOOp MeTONA H obsiacTy 3HaHHA dbopme
[UTaH pelleHus
3a/1a4u
[IOHUMAaET CBA3H CaMOCTOSITENIHHO
MEXY mondupaer u KPHTHYECKH
Pa3MTMYHBIMH TOTOBHUT UL OCMBICTIHBAET
du3nueCcKUMHU IKCIIEPUMEHTA IOy 9ECHHBIE
NOHATUAMH, HeoOXoIuMoe 3HAHHUS,
AMeEET 060opyIOBaHHE, KOMIIETEHTEH B
IpeICTaBIIEHUE O HPUAMEHSIET METO/IBI pa3JInYHbIX
Xopomo (6a30Bbiii (bmnqecm pelneHus 3a/1a4 B cuTyanusx (padbora
MOJIETIIX; HE3HAKOMBIX B
YPOBEHb) .
apryMeHTHpYeT CUTYanusAX; MEXIHCUMMIHHAPH
BEIOOp MeTOA yMeeT KOPPEKTHO ol KOMaH/Ie);
pelieHus 3a1a9H; BBIPAXKATH H BJIAJIeeT Pa3sHBIMH
COCTAaBJISET IUIaH apryMEHTHPOBAHO cnocobamu
pelLreHus 3a/1a4H; 000CHOBBIBATH pe/ICTaBICHUA
rpadudecku MOJIOKEHUS buznyeckoi
HILTIOCTPHPYET [peMETHOM nHboOpMaIuH
3a1aqy 0051aCTH 3HAHUS
JlaeT orpeleIeHus yMmeeT paborarh co BiIajieer
OCHOBHBIX CIIPaBOYHOM TEPMHUHONOTHEH
TOHSTHIA; JIMTEPaTypoH; IpeIMETHOH
y BOCIPON3BOIUT UCIIONB3YET 06acTy 3HAHUA,
MOBJIETBOPHTEJILHO
. OCHOBHBIE npudOpBL, crocodOeH
(noporoBblil ypoBeHb)
bu3puecKue yKa3aHHBIE B KOPPEKTHO
daxTel, HIEH, OIHMCaHHH HpeICTABHUTD
pacIo3HaeT 1a60paTOpHOH 3HAHHS B
¢bu3HuecKure pabotsl; MaTeMaTH4eCKOH

CornacosaHa Ha noprtane N¢ 6207




0OBEKTHL;
® 3HAET OCHOBHBIE

yMeeT ux
NPUMEHSTH Ha
NpPaKTHKE

MCTOABI pCLIEHUSA
THIIOBBIX 3ajia4 u

* yMmeer
HIPEACTaBISATh
Pe3YIRTaThl CBOEH
paboThr

dbopme

2 Komnerennna OITK-2

OIIK-2:

cnocobHOCTL  BBIABJIATE €CTCCTBEHHOHAYYHY1O CYHUIHOCTD np06neM,

NPO(ECCHOHATLHOMN AeATENLHOCTH, IIPHBAEKATD 11 HX PEeHICHHS COOTBETCTBYIOLIHI

annapar

BO3HHKAIOWMX B Xoje
¢u3HKO-MaTeMaTHUECKHI

Jns GopMHpOBaHHS KOMIIETEHLHH HEOGXOTHMO OCYIECTBUTE psJ 3TanoB. JTansl GOpPMHPOBAHHS
KOMICTCHUMH, NPUMCHSEMBIE JUIA 9TOrO BH/BI 3aHATHH H HCHONB3yeMble CPEICTBA OlEHHBAHUS
HpeICTaBIeHBI B Tabune 5.

Tabumua 5- Sransl popmupoBanus KOMIETCHUHH H HCHOJIb3yeMble CPEACTBA OLlEHHBAHHS

Cocran 3Hars YMmerts Baangers
OCHOBHBIE 3aKOHBI HCHOb30BaTh (PH3UKO-
JNIEKTPOHHKH, a TAKIKE MareMaTH4YecKui Hasrpixamu
OCOOEHHOCTH UX anmapar [Uisl peleHus 06paborku
Coaep:xanue 3ranos
IIPOSIBIICHHUS B KOHKDETHEIX 33]1a4 B IKCIEPHMEHTATLHBIX
ycTpoicTBax 001acTH BNEKTPOHUKH H pe3yJIbTaToB.
HAHOYJIEKTPOHHKH. HAHO3JIEKTPOHHKH.
o Jlexunu;
® [IpaKTHYECKHE e Jlaboparopusle
B . 3aHATHH. paboTHI; e JlaGoparopusle
MBI 3AHATHIA
¢ naboparopHsle e CamocrosrenbHas paboTHI.
paboTsr; paborta cTy/IeHTOB.
Hcenosb3yemele o Tecr; ¢ Jlaboparopusie e 3amurta
CPeICTBA OLlEHHBAHHS ycTHas G6ecejna; paboTsr; 1abopaTopHBIX
® DK3aMeH. ¢ Koncnexr pabor.
CaMOCTOATENBLHOMN
paboThL.

OO1me XapakTepHCTUKY TTOKasaTeneli u KpHTEpUEeB OLIEHUBAHHI KOMIICTCHIIHH Ha
BCEX 3Tanax MpUBeIeHb! B TaOIHIIE 6.

Tabmuua 6 — O6mue xapakTepueTuxu nokasareneii u KPHTepHEB OLICHHBAHHSA KOMIIETEHIHH T10

yTanam
Iokazaresn u
3nars YMmern Baaners
KpHUTepHH
Oranvno (BeicokHii Obnanaer Obnanaer Kontponupyer pabory,
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IPOCTHIX 3a4a4

YPOBEHb) haKTHIECKUMH H JHAra3oHOM HIPOBOHUT OIICHKY,
TEOPETUIECKUMMU IPAaKTHYECKHX COBEPIICHCTBYET
SHAHUSAMH B yMeHuiA, TpebyeMBbIX neicrus paboThHI
npeaenax JUISE pa3BHTHSA
m3ydaemoit 06nacTH | TBOPYECKHX
C TIOHUMaHHEM peleHuH,
rpaHuIl abcTparupoBaHus
IIPUMEHUMOCTH nipobiiemM
O6nanaet Bepet
3naet QaxTsl, JIMAMTa30HOM OTBETCTBEHHOCTD 32
[IPUHLHAIIBL, IPAKTHYECKHX 3aBeplIeHue 3a/1a4 B
Xopomuro (0a3oBbli npoliiecchl, obue yMeHHil, TpeOyeMbIX HUCCIIEIOBAHUH,
YpOBEHb) HOHATHA B JUTS peIICHUs npucriocabnuBaeT CBOe
nmpezenax OTpeIeIeHHBIX IIOBEJICHHE K
w3ydaeMoii o6acTi | npodieM B 00yacTH 06CTOATEILCTBAM B
HCCNEIOBaHUSA pelieHnH TpobieM
Ob6manaer
OCHOBHBIMH
Ob6nanaer
YioBJI€TBOPHTEILHO YMEHHUAMH, PaGoTtaet npH NpsMoM
(OporoBbIii ypoBeHb) GasoBLIMM OOLIIMH TpeOyeMbIMH LTI HaOJrOIeHHH
3HAHUAMH
BBITIOJIHEHHS

Tabanna 7 — Ilokazareid H KpHTEPHH OLleHHBAHHA KOMIIETCHIIHA HAa YTanax

TlokazaTean u
KpHUTEpUH

3HaTh

Ymers

Baapersb

O1in4HO (BHICOKHIA
ypOBeHbB)

¢ (CsobogmaO

BIIAIEET
HaBbIKAMH
IPOEKTHPOBAHHUS
YCTPOHUCTB
HIEKTPOHHKH;

¢ (CpoOonsHo

BlIajeeT
BO3MOXHOCTAMH
COBPEMEHHBIX
porpamMm
06paboTKH U
npencTaBleHUs
urHdopManuu;

o (CBobomnO

BiIafieeT
CIoCco0aMu UxX
COBMECTHOTO
HCTIONIL30BAHMS

e CBOOOOHO
HPUMEHSATH
BO3MOKHOCTH
COBPEMEHHBIX

peaKTopoB B
HE3HAKOMBIX
CHTYaIHIX;

e cBOOOIHO
[IPUMEHATh
COBpPEMEHHBIC
[porpamMMbl
00paboTKi U
peJICTaBIeHUs
UHGOPMALIHH;

e CBOOOAHO UX
COBMECTHO
HCIIOJB30BATh

KOHCTPYKTOPCKHX

e crocobeH
PYKOBOAUTH

oil KOMaH/I0H;

pa3HBIMH
COBpPEMEHHBIMH

e criocobaMu
npencTaBIeHAs
bu3IecKOH
uHpopMalUH B
rpaduyeckod u
MareMaTHn4ecKon

dopme

Xopomo (6a30BbIA

e [IOHHMACT

e CaMOCTOATENIEHO

e KOMIIETCHTCH B
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YPOBEHB) BO3MOXHOCTH 10JIB30BATHCH Pa3THYHBIX
COBPEMEHHBIX COBPEMEHHBIMHU CHUTYaIUAX
KOHCTPYKTOPCKHX CpEJICTBAMH (pabora B
PEJIlaKTOPOB; KOHCTPYHPOBAHUSA; MEXIUCHHIITHHAPH
¢ [IOHHMaeT CaMOCTOSITEILHO O# KoMaH[Ie);
BO3MOXHOCTH I10JIb30BaThCH BJIQJICET PA3HBIMU
COBPEMEHHBIX COBPEMEHHBIMH criocobamu
IporpaMm [porpaMmmamMu IpeAcTaBIeHus
06paboTky u 06paboTKH H bu3Hyeckoi
pecTaBIeHus [peCTaBICHUS HHGOpMALIHH B
uH}popManuu; UH(pOpMAIUY; rpapHveckoi u
® IIOHUMAET, KaKk CaMOCTOSITEIIEHO MaTeMaTHYeCKOM
COBMECTHO HX COBMECTHO HX ¢dopme
MOKHO UCHOJIB30BATh
HCIIONB30BaTh
® [IOHHMAeT yMmeet paboTars ¢
OCHOBHEIE COBPEMEHHBIMH
BJaJIeeT
BO3MOXHOCTH KOHCTPYKTOPCKHMH .
i TEPMUHOJIOTHEH
COBpEMEHHBIX pelaKTopaMu; .
KOHCTPYKTOPCKHX HCHOJIB3YET HpeAMETHOM
p P Y 001aCcTH 3HaHu4;
PeNaKTopoB; COBPEMEHHEIE
CIocobOeH
YnoBaersopureanHo ® IIOHAMAaET OporpaMMbl KODPEKTHO
o €KTH
(moporoBslii ypoBenn) OCHOBHBIE 00paboTKH 1 PP
IIPEICTaBHTH
BO3MOXHOCTH IIPENCTaBIICHH
. uHpopMaIuio B
COBPEMEHHBIX UH(pOPMAILHH; .
rpaduyeckoii u
mporpamm yMmeer .
MaTeMarH4yeCcKoi
06paboTku H MIpEeACTaBIATh bopme
IPEICTaBIICHHS Pe3YNBTaThl CBOEH p
uHdpopmauu paboTheI

3

Komnerenuns ITK-1

HK-1: crnoco6HOCTE CTpouTS MpocTeiiye QU3MHECK e I MaTEMATHIECKHE Mozienu mpubopoB, cxeM,
YCTPOHCTB M YCTaHOBOK ONEKTPOHHMKH H HAaHOBIEKTPOHUKH  PA3IMUHOIO  (DYHKIHOHATBLHOTO
HASHAICHUSA, @ TaKkKe MCNONB30BaTh CTAaHAAPTHBIE IPOTPAMMHEIC CPEJICTBA HX KOMIIBIOTEPHOIO
MOJIETHPOBAHHSA

Hist bopMHpPOBAaHHS KOMIIETEHLMH HEOGXOIHMO OCYLICCTBHTh psAN  3TAloOB. JTanbl
(opMHpOBaHHS KOMIIETEHITHH, NIPHMEHSEMbIE [T ITOFO BH[IbI 3aHATHH W HCIOJIB3YeMBlE Cpe/ICTBA
OLICHUBAHH NIPECTaBJICHEI B Ta0HIE §.

Taoanna 8— Iranel (hopMHpOBAHHSA KOMIIETEHIHH 1 HCII0/1b3yeMbl€ CPECTBA OL[EHHBAHH S
Cocran 3uare Ymern Biaanern
OCHOBHPBIC IPHHITHIIB u300pa3uTh CTaHAApTHBIMH
q’yHKHUHOHHp OBaHHSA GYyHKIHOHATBHYIO CXeMy | HpOrpaMMHBEIMH
Coaepxxanue yTanos YCTPOHCTB N
YCTPOHCTBA 3JIEKTPOHHKH | cpejcTBamu
NIEKTPOHHKH U
HAHOTEKTPOHHKEL W TOACHUTH  XapakTep | KOMITBIOTEPHOIO
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B3aNMOIEHCTBHSA Y3JIOB.

MOACITHPOBAHUS.

JIabopatopHeIe

paboTsl; e JlaboparopHbie

Buant sansraii Jexuuwu, paboTHI; e JlaGoparopubie
Ipakruyeckue e CamocrosTe/IbHas paboThi;
3aHITUA. paboTa CTYJAEHTOB

HUcnoan3yemble Honyck e JlabGoparopHbIe e 3amura

CpeAcTBa OLlCeHHBAHUSA 1a60paTOPHBIM paboTsl; nabopaToOpHbIX

pabotam; o Koucnexrt pabot
KoHTpoNBHBIE CaMOCTOSTEIIBHOR
paboTsl, paboTHI.
DK3aMmeH.

OO6mmue XapaKTePUCTHKH ToKaszaresneh u KPHUTEPHUCB OlleHHBAHUA KOMIIETCHIIHH HA BCEX JjTanax

npuBe/eHb! B TabmHIeE 9.

Ta6anma 9 — O6mue XapaKTepUCTHKH NMoKasaTesell H KPHTEpPHEB OLCHUBAHHUA KOMIIETeHIIHH 110

JTanamMm

Tlokaszareju H

TpeOyeMbIMHU IS

3narb Ymernb Bnhagers
KpuTepHH
OoOnagaer Oo6napaer
(bakTHYECKHMH U JIHAIIa30HOM
TEOPETUUECKUMH [IPAKTHUECKUX
. KonTposupyet paboTy,
. 3HAHUSMH B ymeruit, Tpebyembix
O1iM9HO (BBICOKHIT HIPOBOJAUT OLICHKY,
npeznenax JUIS pa3BUTHA
YpOBEHb) . COBEPIIEHCTBYET
U3ydaeMoi 0071acTH | TBOPHECKHX .
. JeHCTBHS PaboTHI
C [IOHUMAaHHUEM pEIICHHH,
rpaHulx abcTparupoBaHus
[IPUMEHUMOCTH npodneM
OGnanaer beper
3uaeT $axThl, JHANa3oHoM OTBETCTBEHHOCTD 32
HOPUHLHIIBL, [IPaKTHYECKUX 3aBeplUICHHUE 3a/1a4 B
Xopowo (6a3oBblii npotecesl, oouiue yMeHHH, TpeOyeMbIX UCCIICAOBAHHH,
YPOBEHB) HIOHSATHSA B VTS peLIEHHS npHcrocabauBaeT CBOe
npezaenax onpeeeHHbIX [IOBEJICHUE K
w3ygaeMoit obnacti | mpobneM B oOnacTH 0OCTOATENILCTBAM B
HCCIIeTOBAHHA peleHnH npodnemM
O6nanaer
Obnanaer
YioB/1e TBOPHTEIBHO OCHOBHBIMH Paboraet npH npaMoM
(moporoBblii ypoBeHb) Ga30BbIMH OOUKIMHA CHHSAMM HaOIIOIeHUH
P yp 3HAHUAMH M ’
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BBITIOJTHCHUA
IPpOCTHIX 3a1a4

Ta6anua 10 — IMokasaTe/In B KPUTEPHH OIEHHBAHAN KOMITCTEHIIHH HA HTANAX

Iokazarenun n

3Harb YMmern Baagers
KPHTEpHH
J aHalIu3upyer
CBSI3U MEXIy
e cBoOOOHO
pasIMYHBIMH crocobeH
IIPHMEHATh
HOHSTUSIMHU H PYKOBOJHTH
3aKOHaMH OCHOBHPIC IOHATHA MEXIACHUTUTHHAPH
U 3aKOHBI N JHaHap
IEKTPOHHUKH H OH KOMaH/10i;
HaHOYJIEKTPOHUKH H/ICKTPOHHKH B 0
; I cBOOOIIHO BlajeeT
P ’ HE3HAKOMBIX AHO Rlranee
. ®  aHAIH3UpYET a3HBIMH
Orianuno (BbIcOKmii Py CUTYaITUsX; P
OCHOBHEbIE cocobamu
YPOBEHb) ® MareMaTH4ecKu
du3uyeckue IIpEICTaBICHHS
BBIPaXarhb, U .
OTJIMYHUSA B du3HyecKoi
apTyYMEHTHPOBAHO
HPUHIIATIAX uHpOpManuu B
. JIOKa3bIBaTh .
JEeACTBUS rpaduueckoif u
- HOJIOXKEHHS .
yCTpOHCTB . MareMaruJe ckoi
Ba HOM 1 IIpeIMETHOM (bopne
Y . 00J1acTH 3HaHHA p
TBEPAOTEIIBLHOM
ANEKTPOHHKH;
®  CaMOCTOSITEJILHO
nonbupaer u KPUTHYECKH
* uMeer
F'OTOBHUT I OCMBICITHBAET
opejcTaBieHue 06
JKCIIEPUMEHTA NIOJTydeHHbIe
OCHOBHBIX
HeoOXoIumMoe 3HAHUIA,
HOHATHSX H .
obopynoBaHue; KOMIIETEHTEH B
3aKoHaxX
¢ [IPUMEHSET METOIbI pa3sIUYHBIX
CKTPOHHKH; CLIEHHS 3a71a4 B cutyauusx (pabora
. X
Xopomo (6a3oBbIii ® uMeeT P R P
HE3HAKOMBIX B
YPOBeHb) peJcTaBieHte oo
CUTYAIHAX; MEXIUCIMTUTHHAPH
OCHOBHBIX . T KODDEKTHO offi Komane);
€eT K TH
bu3HUECKHX M pp ’
BBIPaXarh U BJIaZiceT pa3sHbIMH
ABJIEHHSX,
apryMeHTHpPOBAHO cnocobamu
HCII0JIB3YEeMBIX B
N 00OCHOBBIBATH IIpeJICTaBIeHUS
yCTpo#cTBax 8
HOJIOKCHHS bu3ryeckoi
SIEKTPOHUKH; .
[IpeMETHOM HHpOpMaIHu
00J1acTH 3HaHus
® JlaeT ONpe/elieHus | o yMmeeT paboTaTh co BJIaJI€ET
OCHOBHBIX CIIPaBOYHOM TEPMHHOJIOTHEN
YioBjerBopurebHo ITOHATHH JINTEPATYPOIi; [peIMeTHOH
(moporoBblii ypoBenn) JCKTPOHHUKY; ®  HCIONb3yer 001aCTH 3HaHUS;
®  BOCHPOH3BOIUT npuOopEL, criocoben
OCHOBHBIE yKa3aHHBIC B KOPPEKTHO
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¢duzngecKne OITHCAHHH peJCTaBUTh
OTJIMYHSA B nabopaTopHOH 3HAHHSA B
11§0)203000211E:D 4 paboThI; MareMarH4ecKoi
JeHCTBUA ® yMeeT bopme
BaKYyYMHBIX H NpeACTaBIIATE

TBEJOTENHHBIX pe3ysBTaThl CBOCH

pubOpoB; paboTsl

3 Tunosble KOHTPOJIbHBIE 32JaHHS

JIns peanusalil BBINIETIEPSUUCIICHHBIX  3aja4 0OyueHHs. HCHOJIB3YIOTCSA  CleAylomue
Marepuabl:

—  THOOBBIE KOHTPOJIbHBIE 3a/IaHHs WM HHBIC MaTepHAIBL, HeoOXOAUMbIE IS OIECHKM 3HAaHWH,
yMeHHH, HABBHIKOB H (HMJIH) ONBITA JCATENHHOCTH, XapaKTepU3YIOMX yTansl GOPMHUPOBAHHA
KOMTIETEHIHI B [Ipoliecce OCBOSHUS 006pa3oBareIbHOH IIPOTPAMMBL, B COCTABC:

TecT:
1. TecTs! A1 MPAKTHYECKHX 3aHATHH!

1) TemoBo€ U3Iy4YCHHUE.

2) Bremmnnii poTosddexT.

3) Baemmwuit porosddext. ddpdext Komnrona.
4) ®ortonsl. JlaBeHue cBeTa.

5) Slnepuas ¢pu3UKa.

2. Tectsl U1 Na0OPATOPHBIX 3aHATHM!

1) U3sydenue 3aBHCHMOCTH SHEPreTHIECKOH CBETUMOCTH CEPOro Teja ot TeMIeparyphl.

2) Bremnnit hotodpdexr. M3ydenne 3akona CroneToBa U npoBepka GopMyJIsl
DitHuITeHA.

3) Buyrperuuit poTodddexr.

4) OmnpeseneHue MAPHHBI 3ANPELICHHOH 30HBI OJIYTIPOBOHHKA IO TeMIepaTypHOA
3aBHUCHUMOCTH 00OPAaTHOIo TOKa JAHOJA.

HpHMep TECTOBOTO 3allaHuA JUIA ITPAKTHYECKOTO 3aHATHA.

TEIUVIOBOE U3JIYYEHHUE
Bapuanr 2

1. BeIGepuTe IIpaBUIIBHOE OKOHYAHHE IIPEUIOKEHH .
«TernsoBoe U3 TydeHHE HCITYCKAeTCs. .. »
1) ...J106BIM HENPO3PAaYHbIM BELIECTBOM.
2) ...n00BIM TBEPIIBIM BELIECTBOM.
3) ...J100BIM HarpeThiM BELIECTBOM.
2. Kakye Tena Ha3bIBAIOTCS CEPhIMH?
1) Tena, K0dbGUIMEHT MOITOMEHHs KOTOPBIX TOXICCTBEHHO PABEH C/IMHHMIIC.
2) Tesa, KoTopsle pn MoGOH TeMIleparype HONHOCTHIO HONIOMAIOT BCIO SHEPIHIO MaJIAFOIIHX HA HEro
/IeKTPOMArHUTHBIX BOJIH HE3ABHCHMO OT MX HacTOTRI, [OJIAPH3ALHMH ! HalpaBJICHU.
3) Tena, k03¢ dHIMERT MOIMOIEHNA KOTOPBIX IPH 150601 TeMIleparype He 3aBHCHT OT 4aCTOThI
HAIAfOIIHX MIEKTPOMArHUTHBIX BOJIH.
4) Testa, k0> PHIKEHT NOIIOMEHHS KOTOPHIX MEHBILE SIMBHIIBL IIPH o60it TeMIieparype 1 He
3aBHCHT OT YACTOTHI NAJAIONIMX 3JEKTPOMATHUTHBIX BOJIH.
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3. Kakoe H3 npeUToKeHHBIX HEKE BRIPAXEHHH SByIseTcs OTIPEJIENIEHHEM H3JTyYaTeIbHOH
CIOCOOHOCTH HarpeToro tena?
1) DHeprus 31eKTpOMarHUTHOTO H3TyYeHHA, HCITYCKaeMOTo eIHHUYHOH NUIOIA/IKOH HATPETOTO Tejla B
CANHUILY BPEMCHH BO BCEX HANPABICHUSIX B €IMHHYHOM HHTEPBAJle IIMH BOJIH (HITH 4acToT) BO/M3H
33JJaHHOTO 3HAYEHHA.
2) Jueprus IMHU, HenyckaeMoro eqHHHYHON MIOMAKOl HArpeToro Tejia B €qUHHILY BPEMEHH BO
BCCX HANIPaBJICHHAX BO BCEM [[MAlla30HE JIMH BOJH (MM 9acToT) ot 0 710 o.
3) Dueprus DMU, ncnyckaeMoro eHHHIHON TLIOMALKOMH Harperoro Teja B eAHHHILY BPEMEHH BO
BCEX HAlpaB/ICHUAX B HHTEPBAJIC JUTHH BOJIH OT A 210 A + dA (WiH cOOTBETCTBYIONIEM HHTEpBaJse
4acToT).

4. Kakoe u3 nNpuBeIeHHBIX HHXe BBIPAXEHHH ABIIETCS 3aKOHOM Credana — bosnbumana s
abCoIIIOTHO YepHoro Tena?

D 2L = f(T); 2 hr T=b; HR=0 T )R =ao-T*
@ r

e b H G - HEKOTOpPBIE KOHCTAHTBI.

5. Kax onpenenuts sHepreTHYecKyro CBETHMOCTb aGCOIOTHO YEePHOI'0 TeJla €CITH UMEETCA
rpagHK SKCIIEPHMEHTANBHO H3MEPEHHOMN 3aBHCHMOCTH CIICKTPAIbHOM IJIOTHOCTH 3TOO Teja OT
ZUTHHBI BOJIHBI IIPH HEKOTOPOH TeMneparype?

a) HaifTi ruioma/is, OrpaHH9eHHYI0 3TOH 3aBHCHMOCTBIO;

6) nozxcTaBuTE TeMIepaTypy, npu KOTOpOH H3MEepeHa 5Ta 3aBUCHMOCTb, B 3aKoH Credana —
BbonsuMana;

B) [IO/ICTABHTh TEMIIEPATYPY, IPH KOTOPOI H3MEPCHA 3Ta 3aBUCHMOCTD, B 3aKOH CMeINcHUs Buna.
Ortsertsr: 1) a, 6; 2) 6, B; 3)a,B; 4)a, 06, B.

6. Ha pucynke nmokasana KpHBas 3aBHCHMOCTH CHEKTPATHHOM IUIOTHOCTH YHEPreTHYECKOH
CBETHMOCTH a0COITIOTHO 9EPHOTO TeJIa OT JUTHHBI BOMHEI ipH T=6000K. Kak m3menutcs
SHEPreTHICCKAst CBETHUMOCTE a0COTIOTHO YEPHOTO Tela eC/TH TEMIIEPATYPy Tea YMEHBIOUTH B 2 pa3za?

4 6000K

»

500 A, HM

OtBetsl: 1) yBemuunres B 16 pas; 2) ymeHbmuTes B 2 pasa; 3) yBenuunrcs B 2 pas; 4) yMeHbIIHTCS
B 16 pas.

Ipumep TecToBoro 3amanus s 1aGoOPaTOPHOTo 3aHATHS.

Onpenesienne MUPHHBI 3aNIpeEHHO 30HbI HOJYyNPOBO/{HHKA 10 TEMIEPATYPHOI 3aBHCHMOCTH
o0paTHOro ToKa IHONA
Bapuanr 3

1. Kakue MUKpOYacTUIBI SABIISIOTCS OCHOBHBIMA HOCHTE/IIMH 3apsja B Oy POBOJHUKAX H-
THIIA?
a) BaJICHTHBIE 2JIEKTPOHBI OCHOBHOI'O BEIIECTBA;
0) KBa3HYACTUIIBI — ILIPKH ATOMOB OCHOBHOT'O BEIIECTRA;
B) BAJICHTHBIE EKTPOHBI IPUMECHBIX ATOMOB;
I') KBa3UYACTULBI — JIBIPKH HPHMECHBIX ATOMOB,

OTBeTH:
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Da; 2)6; 3)B 41, 5)aB 6)06,r.
2. VKaxuTe, [Jie Ha 30HHOM JuarpaMMe pacrojiaractes ypoBeHb ®epmu npu Temneparype T =0
K B HEBBIPOXKIEHHOM JIOHOPHOM TIOJIYIIPOBOHHKE?
OTtseTsl:
1) BOGMM3M CEpeIMHBI 3aNpPELICHHOR 30HBI,
2) B BAJIEHTHOH 30HE, BOJIHM3H €€ TOTOJKA;
3) B 30HE NPOBOAUMOCTH, BOJIM3H €€ JIHA,
4) B 3aTpeIEHHON 30He, BONU3U [HA 30HBI IPOBOANMOCTH, MEXIY YPOBHSIMU JOHOPOB U [JHOM 30HBI
[IPOBOJHMOCTH;
5) B 3ampeleH oM 30He, BOTH3H MOTONKA BAJICHTHOM 30HBI, MEXJIy YPOBHIMH aKIENITOPOB K [OTOIKOM
BaJEHTHOH 30HBL
3. TTpoBOAMMOCTEL COOCTBEHHOTO MONTYTIPOBOAHHKA 00yCITOBJICHA:
a) HepeXoaMH dIEKTPOHOB ¢ JOHOPHBIX ypOBHeii B 30HY IIPOBOIMMOCTH;
) mepexosiaMu NEKTPOHOB M3 BAJIEHTHOM 30HBI HA aKICIITOPHBIC YPOBHH,
B) IIEPEXOIAMH 3IEKTPOHOB H3 BaJICHTHOI 30HBI B 30HY [IPOBOTHMOCTH;
I') IBUIKEHHEM IEKTPOHOB B 30HE IPOBOAUMOCTH;
J1) OBIDKEHHEM [BIPOK B BAJICHTHOMH 30HE.
OTBeThI:
1)a, 6,8, 2)a06,51 e, na;  4ar;  Sax 6)6,r; 7)6, 1.
4. VkaxuTe HOMEP PHCYHKa, Ha KOTOPOM U300paXeHa 3aBUCAMOCTD yICILHOTO COMPOTHBJICHHSA
p TOJTYTIPOBOJHAKA OT TEMIIEPaTyphl T.
' 3 A ' 3

P P P

el
»

il
L

1)

5. B6epute (GOpMYIBI, C MOMOIIBIO KOTOPHIX MOXHO pacCHUTarh IPOBOIMMOCTD JIOHOPHOTO
IOJYTIPOBOJIHUKA (0 — HAYaJIbHAsk TPOBOUMOCTE; AE — »Heprus aKTHBAllMH JOHOPHOH IPUMECH; k-
HoctosHuass bonpimana; T — abcoimoTHas TeMIeparypa; € — 3apAall %1eKTpoHa; # — KOHUEHTpaLus
Hocureneil Toka; b, u b, — MOABIKHOCTH EKTPOHOB H ABIPOK, COOTBETCTBEHHO).

_AE LAE _AE LAE

a) o = 0,0 M5 g o=0 UTs gy o = 0,0 5 no=0yl kT,
1) 0= en(bn + bp) e O=enb,; x o=enb,
Oteersl: 1)a, x; 2)a, e 3)a,x; 4)0, 1 5)6,e; 6)06,K;

7) B, I; 8)B,e; 9B,k 10)n e 12)nx

TeMbI KOHTPOJIBHBIX PadoT:

1)  Tenmnosoe u3jIyueHuUe.

2)  Buemmnnii porosddext. Ddpdext KomrToHa.
3)  duzuKa TBEPHOTO Tela.

4)  PannoaKTUBHOCTB.

[Tpumepbl KOHTPOJIBHBIX PabOT.
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buner 7.

Buemnuii porordpdexr. dpdexr Komnrona
1. ®otospdexr y nekoToporo MeTaia HaunHaeTCS [IpH 4acToTe najarouiero cesera 466 T
OnpeieIuTh 9acToTy CBeTa, MPH KOTOPOH 0CBOGOKIACMBIE UM © MOBEPXHOCTH JAHHOTO MeTasLia
SIICKTPOHBI MONHOCTHIO 33A€PXKHBAIOTCS PA3HOCTBIO MOTEHITHANIOB B 3 B.
2. Jins npexpamenust Gpotospdexra, BBI3BAHHOIO OCBEIIEHHEM MOHOXPOMATHYECKHM H3TyYeHHEM
[UIATHHOBOH IUTACTHHKH, HYXHO TIPHIIOKHTH 33,1€PKHBAIOLLYIO pasHOCTh noteHnHanos 3 B. Ecian
B3ATh IPYTOH METaLI, TO OTEeHIHAJ IPHAETCS! TOBLICKTS 710 5 B. Haiitu paboTy BbIXO/A VIS 3TOTO
metaia (B 3B), ecit i miatuue! ona cocrapager 5.29 5B.
3. Toce KOMITOHOBCKOTO paccesHus sHeprus ¢poToHa craa pasHoit 586 k3B. Haitty u3MeHeHne
JUTHHBI BOJIHBI (POTOHA (B TIM), €CIIH €r0 HaYaIbHAS 9HEPrus ObUTa BABOE GObIIE.

Buuaer 24.

Tennogoe uznygenne
1. Temneparypa abcosioTHO 9EPHOTO Tella H3MEHMIIACE Ipu HarpeBaHuH ot 1942°C o 1803°C. Bo
CKOJIBKO pa3 yBETHYMIIACK [IPH 3TOM MaKCHMAITbHAS JIYYEHCITYCKATeIbHAS CIIOCOOHOCTE?
2. Umeercs mBa aGCOMOTHO YEPHBIX HCTOYHHKA TEILIOBOIO u3ryvyeHus. Temneparypa oqHOro U3 HuX
pasna 850 K. Haitaure temneparypy npyroro HUCTOYHHMKA, €CJIH JJIMHA BOJIHBI, OTBEYAIONIAs
MaKkCUMyMy €TI0 HCITyCKaTe/lbHOH CIIOCOOHOCTH, Ha 64 HM GoNblIe JTTHHBI BOJHDI, COOTBETCTBYIOIEH
MaKCHMyMy MCIYCKaTeJIbHOU CIIOCOOHOCTH IEPBOTO HCTOYHHKA.
3. Ilpu xaxoii TeMmeparype HHTerpabHas CBETHMOCTS HOBEPXHOCTH CEPOTO Tena ¢ Ko3hGHIHeHTOM
nornomenus 0,484 paBHa SHEPreTHYECKOH CBETUMOCTH aBCOIIOTHO 4EPHOTO TeNa, UMEIOIIEro
Temrneparypy 1868°C? Ortser mars B rpaaycax L{enscus.

CnucoK HHIMBHIYANBHBIX TBOPUYECKHX 3aaHHI:

1) TemnoBoe nznyyenue.

2) Buemmuit horosddekr. Dpdext Kommnrona.
3) ®uzuxa TBEpIOro TENA.

4) PanmoaxkTuBHOCTE.

lIpuMepsl HHANBHYaIbHOTO TBOPYECKOTO 32 aHUS:

Bbuner 3

Buemnuii pororddext. Ipdexr Komnrona
1. @oron ¢ sneprueit 100 k3B paccesiicst Ha CBOGOIHOM TOKOUBIIEMCS anektpoHe. Haiitu B k3B
KHHETHYCCKYIO SHEPIHIO SEKTPOHA OTJauH, €CIIH B PE3YALTAaTe KOMIITOHOBCKOTO paccesHus [yTHHA
BOJIHBI (poTOHA H3MeHHIach Ha 10%.
2. PeHTreHOBCKO€ U3JTy4eHHe ¢ JUIMHOMN BOTHEL 10 M paccenBaetcs Ha mMTKe rpadura (Komnron-
3¢ dext). Onpenenuts B M JIHHY BOIHEL orona nocne paccesuus mox yriom 60°.
3. Merannuyeckuit mapuk, yiaaéHHbIH oT Beex APYTHX T€Il, IOOUEPETHO OCBELIAeTCS
MOHOXPOMATHYIECKUM CBETOM ¢ JiTHHAMHU BoaH 100 uM u 330 um. [Tpu 3ToM OH Kax bl pas
3apshKacTCs 10 HEKOTOPOro noTeHuunana. Ha ckobko BOJIBT nepBblif moTeHnnan 6obie BTOpOro?
4. [Tocne KOMITOHOBCKOTO paccesTHust 3Heprus (poToHa crana pasHoit 200 k3B. Haiita B M
M3MEHCHHE JUIHHBI BOJIHBI (POTOHA, €CIIH €ro HayalbHAs SHEPrHs Oblia BABOE GOlbLIe.
5. s npekpamienns $pororddekTa, BHI3BAHHOTO OCBEIICHHEM MOHOXPOMATHYECKHM H3JTydYeHHEM
MIATHHOBOH MIACTHHKHU, HYKHO TIPHJIOKHTE 3a/1ePKHBAIOLLYIO pa3HocTh norennuanos 1 B. Ecim
B3ATh IPYTOH METalll, TO MOTCHUHAN IPHAETCS NOBBICHTH 10 4 B. Haiiti B 5B paboTy BEIXO/1a 115
9TOTO MeTaJljla, €CJH JUISI IUIATHHBI OHA cocTaBigeT 5,29 HB.
6. Meauplil apux, yranennslii or Apyrux rei, 00J1y4ar0T MOHOXPOMATHYECKHM H3ITY4CHHEM C
JUTHHOH BOJHBI 50 HM. JTo KaKOr0 MakCHMAIBHOTO IOTEHIHAIA 3aPAAMTCS LIAPUK, Tepss
dotosnexrpounl? Pabora BeXoaa IEKTPOHOB U3 MeaM paBHa 4.47 »5B.
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7. JliHa BOJTHBI [AJA0MIEro GoTOHa paBHa 5 M. Kaxy1o JIOTIO CBOEH DHEPIHH COXPAHUT borton
[1oC/Ie KOMITTOHOBCKOTO paccesiHust Ioft yriaom 90°7

Buaer 8.
PaanoakriBHOCTD.

1. C moMomplo cueTdHKa leifrepa HCCiIemyeTcs CKOPOCTb pacrniajia HEKOTOpOro PaIuOaKTHBHOIO
w3oTOona. B HaYaJbHBI MOMEHT BPEMEHHM CUYCTHYMK JacT 97 wmMmynscoB 3a 10 c. Kakoe uucio
MMITYJIBCOB JIaCT CUETYHMK 0 HCTCUCHHH BPEMCHH, PaBHOM 1/2 T, toe T - nepHoz moiypaciaja, 3a T¢
we 10 ¢? Cumrars 7>> 10 c.
2. Tlepnon nosypacnana ocopa 32p papen 16 cyrok. HaliTu akTHBHOCTb Npenapara 32p yepes 30
CYTOK, €CJIH HadajibHasi aKTHBHOCTb 141 mxKropu. OtBet j1athb B Kbk.
3. Haiiti akTHBHOCTh PaJHOAKTHBHOTO H30TONA HATPHsA 24N a, Macca KOTOpOro paBHa 18 MKT, a IepHoa
nonypacnaja 11 yacos. OTBeT Hath B CH.
4. AKTHBHOCTH HEKOTOPOTO pajMOHM30TONA YMCHBIIACTCA B 9 pas 3a 19 cyrok. Haiiti ero nepuon
nosypacinaja (B CyTKax).
5. HaiiTu BO3pacT JAPEBHHMX NCPEBIHHBIX MPEIMETOB, €CIM yIe/IbHAd AKTHBHOCTR u30TOMNa yriepoaa
C-14 y mux cocraBiser 1/8 ynenbHOH aKTHBHOCTH 3TOTO XK€ H30TONa B TOJILKO YTO CPyOIEHHBIX
neperbsx. [Tepuon nonypacnana C-14 paped 5865 ner.
6. TToxomBImeecs AAPO PATMOAKTHBHOIO JJIEMEHTa (MAccoBO€ HHCIO 172) MCmyCcTHIIO O-4acTHLy C
KuHeTHdecKol sHeprieit 5 MaB. Kakyio 100 [OJHOH SHEPTHH, 0CBOOOXKIaeMOR B 3TOM IpoIeCCe,
COCTABJISET YHEPTH OT/a4K T04epHero sapa?
7. CBoOOAHO MOKOMBINEECH AAPO HPHINA 91y ¢ smeprueit Bo3Oyxmenus 106 x»>B mnepemuio B
OCHOBHOE COCTOSHHE, HCIYCTHB Y-KBAHT. BRIUMCIATE OTHOCHTENIBHOS H3MCHEHHE SHEPTHH Y-KBaHTA,
BO3HHUKAIOIIEE B pe3ylbrare OTAA4H AApa.

Crincok 1abopaTopHBIX padoT:

5) 3yuenue 3aBUCHMOCTH SHEPIETHUYECKOH CBETUMOCTH CEPOro Tea ot TeMITepaTyphl

6) Bremuuit potodpdexT. Mzyuenue 3aKona CroneToBa 1 IpoBepKa HopMyIibl DHHINTEHHA

7) Buytpennuit potospdexr.

8) OnpeenieHne [UPHHBI 3ANPEIICHHON 30HbI I0IYNPOBOHHIKA 110 TeMIiepaTypHoi
3aBUCHMOCTH 0OpaTHOrO TOKA AUOJA.

TeMbl JIJIsi CAMOCTOSTENBHOH paboThI:

1. TentoBoe U3IIy4YECHHE.

2. Buemnui dorodrbdekrt.

3. Dddexr Kommrona.

4. KoprycKyssipHbIe CBOHCTBA ONITHYECKOTO H3/TyHCHHUA.
5. TeroBEIe CBOHMCTBA TBEPABIX TEIL

6. [TpoBOHMOCTH METAILIIOB.

7. TIpoBOIHMOCTH ITONYTIPOBOXHHKOB.

8. KonTakTHble SABJICHUA.

9. Buytpenuuit potosddexr.

10. PamnoakTHBHOCTE. 3aKOH paJIn0aKTHBHOIO pacraja. AKTHBHOCTb.
11. SlnepHble peakuy.

12. DiteMeHTapHbIE YaCTHIIBL.

13. CoBpeMeHHas pu3nyecKas KapTHHA MHPa.

Cnucok BOIIPOCOB AT cobeceloBaHNA NPH NOJTYYCHUH 3a4qecrac
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4 Cemecrp.

TerutoBoe n3nydenue. 3akou Kupxroga.

3akon Credana-Bonbumana. 3akon cmemenus Buua,
®opmyna [Lianka.

Bremnuit dorospdexr.

®otons! OnbIT Bote (MeTox COBIIAJICHUIT).

Dddexr Komnrona.

Topmo3noe peHTreHOBCKOE M3TYUeHHE.
XapakTepHCTHYECKOE PEHTTEHOBCKOE U3IyUCHHE.
[aBitenne ceera.

- Bemysxnennoe usityuenue. Jlasepsr.

. OCHOBHBIE BH/IBI TBEPBIX T

- Brjipl MexaTOMHBIX CBA3€H B TBEPIBIX Tenax.

. IlonsaTHe 0 TeopuH KpHCTAUIHYECKOTH PELETKH.

. JledexTrl B kpucTatnax.

. IlonsATHe 0 HOPMANBLHBIX KONTEGAHUIX KpUCTAUINYECKOH peméTky. CreKTp HOpMaIbHBIX

KoneOauuit.

- Xapaxrepuctuyeckas temneparypa Jle6as.

DOHOHEIL.

TennoéMKoCTh TUANEKTPHKOB (teopus JleGas).

Ter10EMKOCTE 3TEKTPOHHOTO r'a3a (TEILTOEMKOCTS METAIUIOB).

TemoBoe paciunpenye TBEPIBIX Tet.

Tennonposoarocts pemérku (XHoMEKTPHKOB). TeMIONPOBOAHOCTL METAILIOB. 3aKOH
Bunemana-®panna.

Paciennenne sHepreTnueckux ypoBHeii H BOIHHKHOBEHHE 301 1pu o6pazoBaHuH
KPHCTAJIIHIECKON PEIIETKH.

. Henenue TBEPABIX TeT Ha MeTaILIBI, TIOTyTIPOBOAHHKH H H30JIATOPHI C TOUKH 3PEHHS 30HHOM

TEOPHH.
JlHaMuKa 3IeKTPOHOB B KPHCTALTHYECKOH pew€Tke. D dexTHBHAS Macca IMeKTPOHa.
DIEeKTPONPOBOIHOCTD METAILIOB.

CaepxnpoBoanmMocTs. OCHOBHEBIE CBOHCTBA CBEPXIIPOBOIHUKOB.

IIpupona ceepxnposonumoct. OCHOBHBIE TOIOKEHUS teopuu BKIII.

Dddextsr Ixozedcona.

CobcTBeHRas TPOBOAUMOCTE TIONYIPOBOIHHKOB.

[IpuMecHas poOBOAHMOCTE MONYIPOBOIHHKOB,

DOTONPOBOIUMOCTD (BHYTPEHHHI $oTo3dpekr).

Pa6ora BeIXOza 311eKTpOHOB. TepMmoniexrponnas sMmuccus.

KonrakTras pasnocts norenuuaios.

Tepmooanextpudeckue siBenus.

35. p-n-nepexon.

36.
37.
38.
39.
40.
41.
42.
43.

TynHenbrbIH 1104 (MHON Dcakny).

Tpanszucrop.

Artomuoe sypo. Cocra sjipa. XapakTepucTHKH aTOMHOTO siipa.Pasmeper. Cnn sapa.
Macca u sreprus ceasu auep.

Monenn atomuoro sapa.

SAnepHble cHBL

PajinoakTHBHOCTS. 3aK0H pajiHOaKTHBHOTO pacnaza. AKTHBHOCTS.

a-pacrnaj sjep.

44. f-pacnan szep.

45.
46.

y-pacnan syep.
Dpdext MéccbHayopa.
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47. SlmepHble peaKiuu.

48. [lenenne saep.

49. TepMmosaepHble PEaKIIHH.

50. TepMosIepHbIE PEAKIIMHM Ha 3BE3NAX.

51. DnemenTaprble yacTAipbl. CBOHCTBA ¥ THIIB! JIEMEHTAPHBIX HACTHL.

52. XapaKTepHCTHKH B3aUMO/IEHCTBHM EMEHTAPHBIX YacTHIl (TPaBUTAIIOHHOT,
37IEKTPOMarHHTHOE, CHIILHOE, cnaboe).

53. KBapkoBas MOJeJIb CTPOCHHS a[POHOB.

54. CopemenHas Qpusuveckas KapTHHa MUpa.

4 MeTopH4ecKHe MATEpPHAJIDBI
CornacHo nyskry 12.1 paboyeit mporpamMMBsl.
1. OcHoBHag aUTEpaTypa:

1. Casempes W.B. Kypc obmeit dusuxu: yuebHOE mocobue g BTy3oB: B 3 1. —7-e H3n.,
crepeotut. — CI6.: Jlans, 2007.
T. 3: Kpantopas ontuka. AToMHas ¢usnka. dusnka TBEPAOTO TeNa. ®duzuKa aTOMHOTO s/ipa H
3TeMeHTapHbIX 9acTull. — 317 c. (B oubnmoTeke — 151 2K3.).
2. Cusyxusn JI.B. O6muit Kypc dusuku: yueGHOE mocobue i By30B B 5 1. — M.: OusMarnur,
2005-2006.
T. 4: Omruka. — 3-e u3f., crepeorri. — M.: OU3MaTIHT, 2005. — 791 c. (B 6utmoreke — 101
9K3.).
T. 5: AroMuas H AaepHast GU3HKa. — 3-€ U3J1., CTEPEOTHIL. — M.: ®usmariut, 2006. — 782 ¢. (B
oubmoreke — 100 3x3.).
3 3ucman T.A., Tonec O.M. Kypc obmell husuk. B 3-x tT. [DnekTpoHHbIi pecype] — CII6.:
Jans, 2007.
T. 3: Onruka. ®usuka aroMoB ¥ MoJieKyJl. PU3UKa aTOMHOTO S1pa U MMKpPOYACTHIL. — 6-€ U3/
-512c¢. Pexum nocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=508.

CornacHo nyHKTy 12.2 paboyeil mporpaMmBbl.
2. JlonoJiHATEIbHASE JIHTEPATYpa:

1. CasenpeB M1.B. COOopHHK BOIIPOCOB H 3a7ad IO obeit pusuke. [DNEKTPOHHBIA pecype] — 5-
e wmn., crepeormn. —CII6.:  Jlams, 2016. — 292c. PexuM  jgocTyna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p11_id=71766 ¢ kommneiorepoB TYCVYP.

2. Upomos W.E. Mexanuka. OCHOBHBIE 3aKOHBL — 8- m3m., crepeotun. —M.: BUHOM.
JTaGoparopus 3uanuH, 2006. — 309 c. (B 6ubnuorexe — 99 3K3.).

3. Uponos W.E. ®usuka MaKpoCHCTEM. OCHOBHbBIC 3aKOHBL — 3-¢ H3[., crepeoTHil. —M.:
BUHOM. Jla6oparopust 3nanui, 2006. — 207 c. (B 6uGmuoteke — 50 3K3.).

4. Uponos W.E. KpanToBas ¢pu3MKa. OCHOBHBIC 3aKOHBI: YueOHoe mocofue i By30B. — 2-€
w3, gon. — M.: BUHOM. Jlaboparopus suanmii, 2004. — 256 c. (B 6ubnmoreke — 100 9K3.).

5. Upomos W.E. 3ajaanm 10 obmeit dusuke: YueGHOe mocodue id By3OB. — 7-e u3A.,
crepeorntr. — M.: BHHOM. Jlaboparopus spanuii, 2007. — 431 c. (B 6ubnuotexe — 496 9K3.).

6. Yepro A.l., BopoGsés A.A. 3ajiaqHuK 10 dusuke: YuebHOE mocoOHe i BTY30B. — 8-¢
u3., nepepab. u jon.— M.: GusMaTmT, 2007. — 640 ¢. (B 6ubnunorexe — 99 9K3.).

7 BonskenmTeiin B.C. C60pHUK 3a1ad 10 0obIieMy Kypey dusuxu: YuebHoe nmocobue i
BTY30B. — 12-€ u3/1., Henp. — M.: Hayxa, 1990. — 396 ¢. (B 6ubauoreke — 148 5k3.).

8. Kossiper A. B. Kypc nexnuit mo dmsmke: YueOnux. — Tomek: TYCVYP, 2007. —~421c. (B
Gubmoteke — 697 3K3.).
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9. Kanammuxos H.IL, Koxesruxos HM. dusnka. Nureprer-TecTipoBanye 6a3oBBIX 3HAHHMIL.
[OnexTponnbni pecype] -l-e mg. - CII6.: Jlaus, 2009. -160c. Pexum Jocryna on-line:
http://e.lanbook.com/books/elementphp‘?pl1 cid=25&pll id=172 ¢ xoMmmstotepoB TYCVP,

10. Jlozosckumit B.H. Kype ¢puzuxn. B 2-x TT. [OmexTponHkIt pecype] — 6-¢ u3n., HCIIP. H JIOM. —
CI16.: Jlans, 2009.

T. 3: KBanrosas ontnka. ATomHas (usuka. Pusmka TBEPIOTO TeNa. PUIHKA ATOMHOIO aapa u
VICMEHTAPHBIX qacTHll. — 10-e m3x., crepeorni. — CII6.: Jlanb, 2011. —320 ¢. Pewum
JoCTyTIa on-line c KOMITBIOTEpPOB TYCVYP:
http://e Janbook.com/books/element.php?pl 1 cid=25&pll_id=2040.

11. ®pum C.3., Tumopesa A.B. Kypc obmweit ¢pusuku. B 3-x TT. [OnexTponnsrii pecype] —
CII6.: Jlans, 2009.

T. 3: Ontuka. Aromuas ¢uznka. — 10-e m3n., crepeotun. — CI16.: Jlaus, 2009. — 656 c. Pexxum
JocTyta on-line c KOMIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php7pl 1 cid=25&pll_id=419.

Cormacuo mynkry 12.3 pa6oueii IIPOrPaMMBbI.
3. YuebHO-MeTOAHYeCKHE nOCOOHS 1 nporpaMmMHoe odecrnedenne

1. Yuebno-memoouueckue nocoéus ons RPAKMUYECKUX 3AHAMUI U CAMOCMOAMETbHOL
Ppabomel [SneKTPOHHBIH pecype):

2.1. YyxxoB FO.I1. DneMeHTHI aToMHOMH GHU3MKH ¥ KBaHTOBOI MeXaHHKH: VYueOHO-MeTonHYecKoe
nocobue. COOPHHK TECTOBBIX BONPOCOB. — TOMCK: TYCYP, 2011. - 68 c. Pexum JIOCTy1a CBOOOIHEIN
A ckaunBaHus: http://edu.tusur.ru/training/publications/1104.

Cornacno mynkry 12.3.3 pa6oueit IIpOrpamMMEI.
2. Yuebno-memoouueckue nocobua ona evinonnenus Jabopamopusix pabom [DaeKTPOHHBIH
pecypc]:

3.1. ®enopor M. B., Bypnosunun B. A. Buenuii dorospdext. Usyuenne 3axona Cronerosa
H 1poBepka GpopMyisl Difnimreiina: MeToaudeckue yKasaHus K jabopatopHoii pabore. — 2009. 11 c.
Pesxxum noctyna cBOGONHBIN A7 CKAYMBAHUS: http://edu.tusur.ru/training/publications/851.

3.2. Tposu JI.A., Kupumios AM., ®enopos M.B. UsyueHne 3aBHCHMOCTH JHEPreTUYEeCKOM
CBECTUMOCTH HArpPeTOro Tejla OT TeMIeparyphbl: Metomudeckue ykasaHus K naboparoproit pabote. —
2010. 14 ¢. Pexxum noctyna cBOGOIHBIA TS CKAYHBAHUA: http://edu.tusur.ru/training/publications/853.

3.3. Myxauer B.A., ®enopos M.B. Onpenenenne IUMPHHBI  3ampeIeHHON  30HBI
TOMYIPOBO/IHUKA MO TEMINIEPATYPHOH 3aBHCHMOCTH 06paTHOTro ToKa AHoxa: Metoqnueckie yKazaHus
K JaboparopHoil pabore. — 2009. 11 c¢. Pexum AoCTyma CBOOOAHBIM JUIT CKAYHBAHUA:
http://edu.tusur.ru/training/publications/855.

3.4. Bypnosunun B.A., ®enopos M.B. Buyrpennuit gorosppexr: Metomnyeckue yKa3zaHUs K
naboparoproii  paGote. — 2010. 10 c¢. Pexum AocTyna  cBOOOMHBIM Il  CKAYHBAHMA:
http://edu.tusur.rw/training/publications/936.

CornacosaHa Ha noprtane N¢ 6207
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