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MHHHCTEPCTBO OBPA3OBAHUSI U HAVKH POCCHHUCKOM OEJEPALIUN
OenepanbHoOe rocyapcTBeHHOE BIOMKETHOS ofpazoBaTenbHOE yupexacHue
BBICIIETO NPO(ECCHOHATBHOTO 06pa3oBaHus

«TOMCKWH I'OCY IAPCTBEHHBII YHUBEPCUTET CUCTEM VITPABJIEHUS U
PAJTMODJIEKTPOHUK U »

YTBEPXJIAIO
Hpop%}zp 1o y4ebHoit pabore

/sl ILE. Tposn
« Ly s 2016 .
PABOYASI IPOTPAMMA YYEBHOIM AUCHUIIJINHBI
®Duznka
YpoBeHns ocHoBHO# 06pasoBaTeabHoi NporpaMmel Gaxanaspuar
Hanpasnienne nogroroskn 11.03.03 — KOHCTpYHpOBaHHe B TeXHOIOrHS IJIEKTPOHHBIX CPEJICTB
Ipoduns TEXHONOTHA NEKTPOHHBIX CPENICTB
®opma obyyenns Ounas
®akyabTer PannokoncTpykTopekuii (PK®)
Kadenpa Pa/IM051eKTPOHHBIX TeXHOMOIHI H JKONOrHYECKOro MoHHTOpuHTa (PO TOM)
Kype(b1) 1,2 Cemectp(er) __ 1.2.3
YuebHblit naan naGopa 2015 rona
Pacnpenesenue pabouero BpeMeHH:
=YY =9 2
' 5 5 1§ el E
Ne Buaer yue6Hoii pa6oTsr % \n % a % e g =
O O o =
1 | Jdexuun (JH) 28 | 28 28 84 | gacos
2 | JlabopaTopHbie paGoThi 1P 16 | 16 16 48 | yacos
3 | IpakruyeckHe 3ansnTus (113) 18 | 18 32 68 | yacos
4 | Kypcosoii npoexr / pabora (KPC) (ayauropus) - - - — | 4acoB
5 | Beero ayauropHbIx 3ausThii 62 | 62 76 | 200 | uacos
6 H3 HuX B HHTepakTHBHOI ¢opme | 10 | 10 14 34 | yacos
7_| CamocTosTeanHas paboTa cTyAeHTOB (CPO) 46 | 46 | 68+36 | 196 | yacos
8 | Beero (6e3 5x3amena) 108 | 108 | 180 | 396 | uacos
9 | CamocTosiTesnbHas pa6ora Ha MOATOTOBKY H cavy 3Kk3amMeHa | 36 | 36 - 72 | uacon
10 | O0masn TpyaoémkocTs 144 | 144 | 180 | 468 | yacos
(B 3a4€THEBIX equnnnax) | 4 4 |5 13 | 3ET
3aver 3 ceMecTp
JK3aMeH 1.2 ceMecTp
Tomcexk 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
(¢ 9
nporokon Ne 113 ot « 20 » 4 2016 1|

Pabouas nporpamma cocrasnena ¢ y4€rom TpeGopanuit Penepansroro [ocy-
AApCTBEHHOTO 00Pa30BaTENBHOIO CTAHAAPTA BHICIIErO obpasosanus (PI'OC BO)
110 HallpaBICHHIO NoAroToBkH 11.03.03 — «KoHcTpynpoBaHHe H TeXHOTOMMs JMeK-
TPOHHBIX CPENCTBY» (ypoBeHh (akanaBpuara), YTBEPHIAEHHOIO NpPHKa3oM MuHu-
cTepcTBa 06pasoBaHus U Hayku Pocculickoit ®eneparuu ot 12 HOs1O6pst 2015 r.
Ne 1333, paccmotpena u YTBEPXICHA Ha 3acefjaHuH Kadenpbl Gpuzukn 20 anpesns
2016 r., mpotokon Ne 113.

Pa3paboTuuk:

o “
AOLCHT Kadeapsl YU3UKH ///‘d A.B. Troupkos

3aB. kad. ¢pusnkw, npodeccop

Pabouas nporpamma cornacosana ¢ dakyabTeTOM, IpodHIMpYIOMEH U BbI-
ycKarollle#t Kadeapamu crieHaIbHOCTH !

Hexan PK®, nonenr %Z — J.B. Ozepxun

3aBexyromuit npodumHpyromeit
kadenpoit Kul'lP, nouent

~ — J.B. Ozepxun

3aBenyromuii BEIycKaromeil

kadenpoit PDTOM, nouenr B.W. Tyes
JIKCnepThI:
Kad. pusuku JOLEHT , Ze i D A.B. MenoBHUK
(MecTO paboThI) (3aHMMaeMast I0JKHOCTB) (rrogruce) (MHMIHAITBI, hamMuTHs)
!
kad. KullP npodeccop 9/,1“ E.B. Macanos
(MecTo paboTel) (3aHUMaeMast JOIKHOCTB) JUTHCE ) (MHMIHATBL, hamMuTus)
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1. HEJIK U 3AJAYH JUCUHATLINHBI

HMucimmmina «®usnka» u3ydaercs B [ICPBOM, BTOPOM H TPETBEM CEMECTPE H MPeNyCcMar-
PHUBACT YTCHHE JICKIHH, [IPOBEJCHNE ITPAKTHUECKUX U 1a00PaTOPHBIX 3aHATHH, [OJyIEHHE pa3-
JIHYHOTO POjia KOHCY IbTalHIT,

Heabro aucunmiunebl «dusukay spisercs (Gopmuposanue y crynentor TYCVYP nenoct-
HOTO NPEACTABIEHHS O (GU3HYECKHX HPOLECCAX W ABIEHHSX, IPOTEKAIONINX B IIPHPOJIE, TIOHH-
MaHHs BOIMOXKHOCTEH COBPEMEHHDIX HAYYHBIX METOJIOB HO3HAHMS NPHPOMBI H BIAJCHUS HMH Ha
YPOBHE, HEOOXOLHMOM JUIS PEIICHHS NPAKTHYECKHX 3a/1ay, BO3HHKAIOLIAX IIPH BBITOJIHEHUH
Npo(eCcCHOHATEHBIX 00S3aHHOCTE.

3agaueli H3ydeHHs KYpca (MUK SIBISETCS OCBOCHHE CTYJICHTaMH H YMEHHE HCIIOIb30-
BaTh:
¢ OCHOBHBIX HOHATHH, 3aKOHOB U MoJeeil:
» MEXaHHKH;
» TEePMOJHHAMHKH;
» 3JIEKTPHYECTBA H MATHETH3MA;
» KoneGaHuit U BOJIH;
> OITHK;
» aTOMHOH (DH3HKH;
¢ MCTONIOB TEOPETHHECKOTO H 3KCIIEPHMEHTAIBHOTO HCCIEIOBAHHIT B (BH3HKeE;
® METOMNOB OIECHOK MOPSANKOB (PH3UYECKHUX BETHYHH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OON

Auciummaa «PHU3KKa» OTHOCHTCS K YHCITY JUCIIHIDIMH MATEMAaTHYECKOro 1 €CTECTBCH-
HOHAy4HOTro 1HKNa (6azoBas yacte 51.5.6). 3Hanns u Hasbku, IIOJTyYCHHBIE TIPH €€ H3YYEeHHUH,
HCTOJIB3YIOTCA B MOCTCAYIOMHNX JIMCHHILIMHAX TPOPECCHOHATEHOTO HKIa («DH3nYecKHe Oc-
HOBBI MHKPO- H HAaHO3MCKTPOHUKH », « TeopuTHYECKHE OCHOBBI NEKTPOTEXHHKH 2%, «Ipuknan-
Has MEXaHHKay, «be3omacHoCTh KH3HeneATeNLHOCTHY, «OCHOBBI PamHO3IEKTPOHHKH », «CHc-
TCMHBIC OCHOBBI PAaIHOSJICKTPOHUKH Y, «TeopeTiaecKie 0CHOBEI KOHCTPYHPOBAHUS H HATEKHO-
CTH  PaJMOIICKTPOHHBIX CPENCTBY», «TeopeTHdeckHe OCHOBBI 3MEKTPOTEXHHKHY, «DH3HKO-
XUMHYECKHE OCHOBBI TEXHOJIOTHHU BJIEKTPOHHBIX CPEICTBY, «CBETOMHONBI U CBETOTEXHUYECKHE
YCTpoHcTBay, « TeopeTHyeckne OCHOBBI TEXHONIOTHH PaHO3TEKTPOHHBIX CPEICTBY).

3. TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS AUCIHUIJINHBI

Ipouece usyuenus mucnmmmnasr «Pu3ukay HarlpaBJieH Ha (popMupoBaHue CIIETYIOIIHNX
KOMIETEHIINI:

obuenpoeccuonansHsle KoMnemenyuu (OIIK):

1) cocobHOCTL BBIABIATH CCTCCTBEHHOHAYYHYIO CYIIHOCTH IIPOGIEM, BO3HUKAIOIUX B
X0/ie IPO(GECCHOHANBHOMN NeATeNLHOCTH, IPUBIEKATE TS HX PeIIeHUs COOTBETCTBYONHUIT (hu-
3UKO-MaTeMaTH4ecKui annapar (OITK-2).

B pesyromame usyuenus xypca guzuxu CHIYOEHMBI Q0IHCHBL:
3Hath husnyeckue OCHOBBI MEXaHHKH, MOJIEKY/IAPHON (U3HKH U TEPMOIMHAMHKH, IPHPOLTY KO-
J1ebaHui U BOJH, SIEKTPHYECTBA U MATHETH3MA, ONTHKH, ATOMHOIN buznky.
YMeTb BBIABIATE GU3HUECKYIO CYLIHOCTD NPO(ECCHOHATBHBIX 3a1a4, HCMOMB3Ys TeOpeTHYC-
CKHE 3HaHUA Qu3HKA. [IpuBrexars Ag UX pelueHHs PHU3HKO-MATEMATHYCCKH I anrapar.
Baazers MeTonamu sKcrepHMeHTANBHOrO HCCTEIOBAHNA B ¢u3nKe (IUTAHUPOBAHUeE, MOCTAHOB-
Ka H 00paboTKa Pe3yNIbTaTOR IKCIIEPUMEHTA).
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4. OFbiiM JUCHUTIIMHBI U BU/Ibl YYEBHOM PABOTHI

Tabnuna 4.1.
Buasr yueOHOH paboTel Cemectpel Beero
4acoB
1 2 3
AyAHTOpHBIE 3aHATHS (BCero) 62 62 76 200
B toM uncie:
Jlexuuu (JI) 28 28 28 84
Jla6oparopubie paboTsl (JIP) 16 16 16 48
IIpaktuyeckue 3anatus (I13) 18 18 32 68
Kypcopoit npoekt / pabora (KPC) (ayauTopHas Harpyska) ~ - - ~
' Jlpyaue 610l ayoumopHot pabomol
CamocTosaTebHast paboTa (Bcero) 46 46 68+36 | 196
B tom uHciie:
ITpopaboTka JEKIIMOHHOT0 MaTepHana 7 7 17 31
[Moaroroska K MpakTHYECKUM 3aHATHIM 5 5 19 29
BrinonHeHHe HHAMBHIYaIbHBIX TBOPYECKHX 3a1aHUH 12 12 24 48
[To;roToBKa K KOHTPOJILHBIM paboTaM U KOJIOKBHyMaM 10 10 20 40
[Moaroroska K 71abOpaTOPHLIM 3aHATHAM 12 12 24 48
CaMocTosTeIbHOE U3YUCHHE TeM TEOPETHUECKON YacTH - - - -
IMoaroroBKa K 3K3aMeHy 36 36 ~ 72
Bui1 IpOMeKyTOUHO# aTTecTaluH (3a4€T, 9K3aMCH) OK3 OK3 3au
Oo0mas TpyA0EMKOCTh Yac 144 144 180 468
3agéTHbie ¢ HHALBIL TPYA0EMKOCTH 4 4 S 13
5. COJAEPKAHUE JUCIIATLINHBI
5.1. Pazae/bl JHCHMILIMHBI H BH/bI 3aHs THI
Tabsvma 5.1.
No HaumeHoBaHUE pasjesia 1 13 1P | cpC Bcero | ®opmupyembie
JHUCIITIIMHBI qac. KOMMETEeHLHH
IlepBbIi cemecTp
1 | MexaHuka 10 8 4 18 40
’ MonexynspHass QH3HKa H Tep- 10 6 g 18 42 OIIK-2
MOJIMHAMHUKA
3 | DJIeKTpHYECTBO U MarHeTH3M 8 4 4 10 26
Bropoii cemecTp
3 | DieKTpHYECTBO H MarHeTu3Mm 14 8 8 22 52 OTIK-2
4 | Konebanust v BOJIHBI 14 10 8 24 56
Tperuii cemecTp
5 | BonHoBas ONTHKA 12 12 8 48 80
6 | KeanToBas onruka 8 10 4 28 50 OTIIK-2
7 | ATomHas (pu3HKa 8 10 4 28 50
8 | Beero: 84 68 48 | 196 | 396
Hroro: 396 yaca
4
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5.2. Cogepxanue paze/ioB AHCHMILTHHBI (o eknmsaM)

Tabnuma 5.2.
No HaumeHnosanue Tpynoém- | ®opmupye-
o paznena Conepxanue paszena KOCTh Mble
JHUCLUHIUIMHEI (uac.) KOMIIeTeHIHH
IepBeIii cemecTp
1 | Mexanuka 1.1. ®usuxa kax pyHaaMentanbHas Hayka. 10
1.2. Kunemaruxka.
1.3. JlunamHKa MaTepHanbHOM TOUKH.
1.4. 3akoHb! coxpanenus.
1.5. Mexanuka teepnoro tena.
2 | Moaexkyasp- | 2.1. VpaBHeHHS COCTOSHUA UIEATHHOIO Ia3a. 10
Has ¢uzuka u | 2.2. M3ompoueccsl. OIIK-2
TEepMOHHA-~ 2.3. Knaccuueckne cTaTHCTHKH.
MHKa 2.4. SIBnenus nepenoca.
2.5. O6paTiMble 1 HEOOPATHMEIE TPOLECCHL.
2.6. DHTpOMHS.
3 | Daextpuye- 3.1. DsaexrpocTaTHYecKoe ToNie B BaKyyMe. 8
CTBO W Mar- | 3.2. DIeKTpOCTaTH4eCcKOe HOJIE B AHIJIEK-
HETH3M TPHKE.
Bropoii cemecTp
3 | DuekTpuue- 3.3. IIpoBOIHHK B 3JIEKTPHYECKOM MOJIE. 14
CTBO M Mar- | 3.4, DHEprus 31eKTPHIECKOTO MOJIA.
HETH3M 3.5. IloCcTOSIHHBII 3JTEKTPHYECKHI TOK.
3.6. MarauTHOe nosne B BakyyMe.
3.7. MarHuTHOE I1011€ B BEINECTBE. OIIK-2
3.8. DnexkTpoMaruuTHas HHTYKUIHS.
3.9. YpaBuenus Makcsesia.
4 | Konebanus w | 4.1. Kone6anus, 14
BOJIHBI 4.2. BonHEL.
Tperuii cemectp
5 | BoanoBas 5.1. Matepdepennus crera. 12
ONTHKA 5.2. ludpaxuus ceera.
5.3. Tlonapuzauus ceeta.
5.4. CoHicTBa H 0COBEHHOCTH pacIpocTpa-
HEHHs CBETOBBIX BOJIH B Pa3IMYHbIX Cpejax.
Hucnepcusi caera. OMK.2
6 | KpanroBasn 6.1. TennoBoe uznyuenue. 8
ONTHKA 6.2. DOTOHEI.
7 | Aromuas ¢u- | 7.1 Boposckas Teopus atoma. 8
3UKa 7.2 DeMeHTBI KBAHTOBOH MEXaHHKH.
7.3. HeparHoBecHble MaxpocucTeMsl. CrioH-
TaHHOC U BBIHYXJICHHOE H3JIYYCHHUS.
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5.3. Pazaesibl AHCHHILIMHBI H MEXKIHCIHIINHAPHBIE CBS3HM € obecreyHBAKIIHMH
(npeabilymuMH) H obecnedHBaeMbIMH (noc/ieay O MHMH) THCIHILIHHAMH

JUist OCBOGHHS pas[elioB JHCLMILIMHBL «DU3UKAY HeoOXO0/IUMBbl 3HAHMS, IOJTYUYECHHEIE B
[LIKOJIE H ToJIydaeMble TapajlieibHO IMPH H3YYeHHH IMCIHUIUIHHD] «MareMaTHUYECKUH aHaJIH3Y.

Paszensl ucuHiuinabl «@H3HKay CBA3aHbl C pasAciiaMu nocredyowux nacnuimn «lIpo-
{eccuonanbHoro muKia (6a3oBoi o6 1ienpodeccHOHATBHOI YacTH)» paGodero yueOHOro miana:

Tabnauna 5.3.

Paznennl QuU3HKH

JIMCUHILIMHBI
duzryecKre OCHOBbI MHKPO- U HAHOJICKTPOHHKH
TeopHTHYECKHE OCHOBBI IEKTPOTEXHUKH 2
[Tpuknagnas MEXaHHKa +
BesonacHoCTh XKU3HEAEATEILHOCTH + |+
OCHOBBI PAIHONIEKTPOHHKH
CucreMHbIe OCHOBEI paJHOdJIEKTPOHUKH
Teoperuyueckue OCHOBBI JIEKTPOTEXHHKH
DU3NKO-XMMHUYECKHE OCHOBBI  TEXHOJIOTMH  3JIEKTPOHHBIX | + | +
CpesCTB
TeopeTHyecKHe OCHOBBI ~TEXHOJIOTHH  PafHOJIEKTPOHHBIX
CpeICTB
CBeTOIMOIbI H CBETOTEXHUYECKHE YCTPOHCTBA +
TeopeTnueckue OCHOBbI KOHCTPYHPOBAHHA W HAJCKHOCTH pa- S I U I S o e
JIMOBJIEKTPOHHBIX CPEICTB

5.4. CooTBeTcTBHE KOMIETeHIHI, GOopMHPYeMbIX IPH H3y4YeHHH JUCUHILTHHDBI, H BH-
/0B 3AHATHI

Tabauua 5.4.
[Tepeuenn Busi 3aHATHIH
xomrerennuii | JT | T13 | JIP | CPC

+
T
-
n

+
+
-+

|+
FlH ]+
Fl |+

+
n
n
-
n

+
-
T
n
n

®opMBbI KOHTPOJIA

Omnpoc. Tecr. Konrponbnasa pabora (KOJUIOKBUYM).
OIlK-2 + | + + + | 3ammra maGoparopHoil paGoThI (TeCT, YCTHBIA OIPOC).
DK3aMeH.

6. METOJIbI 1 ®OPMbI OPI'AHU3ALIUHN OBYUYEHUSA

JIns yCHEeLIHOTO OCBOCHMS MUCIMILIMHBL HNPHMEHAIOTCS pasjIMdHBIC 00pa3oBaTebHbIE
TEXHOJIOTHH, KOTOPbIE 00eCIeunBarOT JAOCTHKCHHE NJIaHUPYEMBIX pe3yJbTaToB oOy4eHHs co-
[JIaCHO OCHOBHOI 00pa3oBaTeNbHOH IporpaMme, ¢ y4€ToM TpeGoBaHuil K 00bEMY 3HAHHH B HH-
TepaKTHBHOH QopMme.

6.1. TexHOJI0rHH HHTEPAKTHBHOTO 00yYeHHsI NPH Pa3IHYHBIX Gpopmax 3HAHHH

Tabnuna 6.1.
®opmbl | Jlekuuu | [Ipaxtnueckue | JlabopatopHeie Bceero
MeTtonbl (dac) 3aHsTHA (dac) | paboThl (dac) | (4ac)
O6cyKneHne Ipe3eHTaluy H JICMOHCT- 9 4 13
pauuil OnbITOB
Pabota B KoMane 11 11
VCTHBIH OTPOC WM TECTUPOBAHHE [1PH
JIOTIYCKE H 3alHUTe 5 5

nabopaTopHbIX pabot
[Ty6nuynas 3aumTa 1 pasdop y 10CKH

UH/IMBHAYIBHBIX TBOPYECKHUX 5 5
3alaHUH B TeCTOB
Mtoro MHTepaKTHBHBIX 3aHATHH 9 5 20 34
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7. JABOPATOPHBIHA IPAKTUKYM
Tabauna 7.1,

No
I/

Ne paznerna
JUCHHILTHHEI

HanmenoBanne saboparopHeix pabor

Tpyno-
eMKOCTh
(dac.)

OIIK

Ilepsblii cemecTp

3HaKOMCTBO ¢ M3MEPHTEIIbHBIMHM HPHOOPAMH.
Meroanka 06paboTky pesynbTaTtoB H3Mepe-
Huil. Teopus norpenrsocreit u3mepeHnit.

Hunamuka MasTauka O6epbeka.

4

®

Hsyuenne pacnpemenenus Maxcaen-
na.

OnpeneseHHe OTHOIIEHHS TEILIOEM-
KocTel rasa wmetonoM Kielimana-
He3opma.

I/I3y‘{€HI/IC SJIEKTPOCTATHYECKOIO T10-
JIA.

Bropoii cemectp

N3yyenne MarHUTHOTO Mo KPYroBo-
ro ToKa.

Onpenenenne  ymensHoro  3apsma
3JIEKTPOHA METOJIOM MarHeTpoHa

Mzydyenue 3aTyxaromux anekTpomar-
HUTHBIX KOJIeOaHuit,

Nzyyenne BRIHY)X/IEHHBIX 371EKTpO-
MarHHTHBIX KOJIeOaHMH.,

Tpernii cemecTp

Usyuyenune nuaTepdepeHInn Na3epHOro
usirydeHss. Onsit FOnra.

Nsyyenne mudpakuuu nazepHoro us-
JYYEeHHs OT IIEeJIH W HUTH.

Bremuuit poroaddexr. Usyuenne
3axona CtoseToBa u npoBepka dop-
MyJisl DHHINTEHHA,

Msydenne criekTpa aToOMOB Boa0OpOIA.
(IToctostnuas Punbepra).

OIIK-2
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8. MPAKTUKTHYECKHUE 3AHATUSI (CEMHUHAPDI)

Tabnuua 8.1.
Ne | Nepasnena . Tpyno-
R R — HauMeHOBaHHE NPAKTHYECKUX 3aHATHH €MKOCTh OIK
(uac.)
IlepBblii cemecTp
1 1 Kunemarska HOCTYNaTeIbHOIO U BpalllaTeiib- 2
HOT'O JIBHIKEHHS
2 3aKoHbI JHHAMHKH [TOCTYIIATEIBbHOr0 ¥ Bpaiia- 2
TEJILHOTO IBUKEHHUS
3 Pa6ora u 3Heprus 2 OMK-2
4 3aKOHBI COXPAHEHHS UMITYJIbCA, MOMEHTA UM- 2
nyJbCca U 3HEPTUU
5 2 H3orponeccsl, TENN0EMKOCTE MHOTOaTOMHBIX 2
ra3oB
6 Pacnpenenenusi Makcsenia u bosbiiMana 2
7 [TepBoe Hayaso TepMOIHHAMHKH. [{HKIIBL. 2
Bropoe Hayano TepMOIMHAMUKH. DHTPONHUS
8 3 3akog Kynona. Hampsx€HHOCTH 3JIEKTpUUC- 2
ckoro nosst. Teopema 'aycca.
9 [Totenuuain. Pabora cun 31€eKTpOCTaTHISCKOTO 2
noJst
Bropoii cemecTp
10 3 BelecTBO B JNEKTPOCTATHICCKOM T10J1e. DJIEK- 2
TpoeMKocTh. KoHeHCATOPbI
11 3akonsl Kupxroga ajst nernel nocTostHHOTo 2
toka. [[;TIOTHOCTH TOKa.
12 MaruutHoe none. 3akon buo-Casapa-Jlanaca. 2
Cuna Amnepa. Cuna Jlopenua
13 ITpuMeHeHe TeopeMbI 0 LUPKYIIAIIHH BEKTOPA 2
MAarHMTHOM MHAYKI[HH YIS pacyéra 1moJier OIIK-2
14 DneKTpOMAarHuTHas WHAYKIMSA. DHEPrus Mar- 2
HUTHOTO 110J15
15 4 Iapmonnyeckie konebanud. CioxeHne rap- 2
MOHHYECKHX K0jleDaHui
16 3aTyXarouue 31eKTPOMAarHUTHBIE KOJIeOaH s 2
17 BEIHY)/ICHHBIE 3JIEKTPOMArHUTHBIE KolebaHus 2
18 DekTpoMarHuTHele BOIHEL Dddext Jlonnepa 2
Tpetnii cemectTp
19 5 ['eomeTpuyecKas U ONTHYECKAs pa3HOCTH X044 2
nyJe
20 Wurtepdepenuns ceTa 4 OIIK-2
21 Judpakuus ceera 4
22 ITonsipu3auus cBera 2
23 6 TensoBoe U3JIy4eHHE 2
24 Bremnuit potodpdext 2
25 Dddext KomnroHa 2 OIIK-2
26 dorousl. MMnynec gorona. [lasienue ceeta 2
27 TopMO3HOE PEHTI€HOBCKOE H3JTyUEHHUE 2
28 7 BosHoBbIe CBOHCTBA MUKPOYACTHIL 2 OlIIK-2
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29 Teopus aroma Pesepdopna-Bopa 2
30 Criexrpsr aromos. Popmyna Barsmepa 2
31 XapaKTepHCTHYECKOE PEHTICHOBCKOE H3nyye- 2 OIIK-2
HHC. PEHTTEHOBCKHE CIEKTPHI
32 CroHTaHHOE M BBIHYXIEHHOE H3TyueHus. Ko- 2
s¢duimenTs DiHInTE i HA
9. CAMOCTOSITEJIBHAS PABOTA
Tabuua 9.1,
Ne | Nopasmena Temaruka camocTosTenBHOM pa- Tpyno- Kontposs
0/t | THCIHTHAEL 60T €MKOCTh OIIK | BeinonHeHus
(Oemanuzayus) (dac.) paboThl
1 1-7 Omnpoc. Tec-
TbI. Kon-
[popa6oTka nekunoHHOr0 Mare- 30 TPOJIBHEIE
puasia paboThl
(xomnokBHy-
MEI).
2 1-7 Tectnl, no-
IToaroroBka K IpakTHYECKHM 3a-
54 MalllHHe 3a-
HATHAM —
OIK-2 2
3 1-7 BrinmonHeHe nHAMBATYaTEHEIX 30 Iposepka 13
TBOPYECKHX 3aJaHuil
4 1-7 IloaroroBka Kk KOHTPOIBEHEIM pa- 30 ITposepka
60TaM H KOJUIOKBHYMaM aboT
5 1-7 N Omnpoc. Tecr.
Hoaroroska otuéToB mo naGopa-
52 3amuTa 01-
TOPHBIM paboTaM .
4ETOB
6 1=7 IToaroroBka u cnaga sx3amena 72 Ompoc.
DK3aMeH.
Hroro: 268 yacos

TIEPBBIN CEMECTP

Tembl HHAMBHAYANLHBIX TBOPUecKHX 3amanmii: 1. Kunemaruka MAaTepUANbHONH TOYKH;
2. luHamuKa MOCTYNaTeNbHOTO ABHKEHHAL; 3. JluHamuKa BpalaTenbHOro ABHKEeHHS; 4. 3aKOHbI
COXpaHEHHS B MexaHmke (Ge3 BpamartensHoro asuwxkeHms); 5. Kiaccmueckue CTaTHCTHKH;
6. Tepmouuamuxa; 7. ITotenuman u paborta; 8. 3axon Kynona; 9. Dnexrpocraruxa.

Tembr 1 w 2 Kontpoabmeix pabor: 1. «KueemaTuka MaTepUAIbHOH  TOYKH Y,
2. «/luHaMuKa TOCTYNATeNbHOrO IBHXKEHHA», 3. «/lAHaMUKa BpAINATENBHOTO BHIKCHHSY:
4. «llotenmman u paGota»; 5. «Pabota u SHEeprust. 3aKoHbl coxpaHeHus», 6. «Kiaccuueckne
CTaTHCTHKHY, 7. « TepMonnuaMukay; 8. «3akon Kynonay.

Temp1 1-ro 1 2-ro KoI0KBHYMa: 1. «Mexanukay; 2. «MosekynapHas Gpusmuka u TEepMO-
AWHaMUKa; 3. « DIeKTpoCTaTuKay.

BTOPOI CEMECTP

TeMbl uHAMBHAYATBLHLIX TBOpYecKHX 3amanmii: 1. Meramis u JHUDJIEKTPHKH B 3JI€K-~
TpUYCCKOM 11oste; 2. Maruurtocraruka; 3. JIpukenue 3apsi/IOB U TOKOB B MarHHTHOM I0Je€;
4. DnexTpoMarHuTHas HHAYKIHS, 5. KoeGaHus i BOJTHEL

Tembr 1 1 2 KonTponbHBIX paGoT: 1. «MeTamis 1 JIHINEKTPUKH B 3JIEKTPHYCCKOM MO-
ne»; 2. «MarauToctatnkay; 3. «J[BHKEHHE 3apsSfOB M TOKOB B MALHHMTHOM none»;
4. «OneKTpOMarHuTHAs HHAYKOUSY: 5. «KoneGanus u BOJIHBLY; 6. «BOMHBI».

Tembr 1-ro m 2-ro komnoxBuymos: 1. «DeKTpocTaTHKa; 2. « DNeKTPOMArHETHIM»;
3. «KoneGanus u BOJIHBIY.

CornacoBaHa Ha noptane N¢ 6137




TPETUH CEMECTP

TeMbl HHAMBHAYAILHBIX TBOpYeckMX 3azanmii: 1. Mutepdeperins; 2. Nudpakmus;
3. Tentosoe u3aydenue; 4. Buemnuit porosddexr. Ddexr Komnrona; 5. Kpantosas Mexanu-
Ka; 6. ATOMHBIE CIIEKTPHIL.

Tembt 1 u 2 KoHTpPoAbHBIX pador: 1. «MHTepdepenuns»; 2. «Audpakuus cseran; 3.
«Bonuosas onrukay; 4. «Terosoe m3nydenuey; 5. «Buemmnuit otoadpdext. Dpdexr Kommro-
Hay; 6. «KBanroBas MexaHuka»; 7. « ATOMHBIC CIIEKTPBI».

Tembl 1-r0 U 2-10 Ko/I0KBHYMOB: 1. «BosnnoBas onTHKa»; 2. «TennoBoe HU3yUeHHE H
aToMHBIE CIIEKTphI»; 3. «KBaHTOBasA PH3HKAY.

10. IPUMEPHASI TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)

He npetycMOTpeHO y4eOHbIM [IIAHOM

11. BAJUIBHO-PEUTUHIOBASI CHCTEMA

Ocymectaisercs B cootBeTcTBHH ¢ [lon0skennemM 0 nopsiKe HCHOJIL30BAHHUS pelTHH-
FOBOil CHCTEMBI /TSI OLICHKH YCIIeBAEMOCTH CTY/IEHTOB (ITPHKa3 peKkTopa 25.02.2010 Ne 1902)
1 OCHOBAHA HA GATTbHO-PEATHHIOBOM CHCTEME OLICHKH YCIIEBAEMOCTH, ASHCTBYIOMEH ¢ 2009 r.,
KOTOpas BKIIOYAET TEKYIIHMH KOHTPONH BBIIONHEHHSA JJIEMEHTOB 00BEMA IUCHHUIUIMEBI IO dile-
MEHTAaM KOHTPOJIS C IOIBEIEHHEM TEKYLIEro PeHTHHTa.

B Tperbem ceMecTpe 110 AucHuIUMHe «DH3UKA» MPEAYyCMOTPEH saqér. [lo okoHuanuu
ceMecTpa cTyeHT, Hapasiunii Menee 50 6amwioB, CYMTACTCA HEYCHCBAIOLINM, HE NOJIY4HBIINM
3auét. CTy/JIeHT, BHIIOJHHBIIMIA Bce 3aINIAHMPOBAHHbIE na6opaTopHble paboThl U HAOPaB-
it cymmy 50 1 6osiee 6aIoB, MOJTyHaeT 3a4ET «aBTOMATOM».

[To mucuumnie «@u3KKay» NpOBE/lcHHE IK3aMeHA B NEPBOM U BTOPOM CEMECTPE ABJIA-
eTcs 00s3arenbHBIM. [IpH 3TOM OanbHas OI[CHKA B COOTHOUICHUH 70/30 pacmpeneisercs Ha Be
COCTARJISIONINE: CEMECTPOBYIO M dK3aMeHalMOHHY0. T.e. 70 6anoB MOXKHO IOJIY4HTD 34 TEKY-
my1o paboTy B cemectpe, a 30 6aJUI0B — 32 OTBETHI HA SK3aMCHE.

JUJIsi CTHMYJIHPOBaHHs [TAHOMEPHOCTH pabOThI CTy/ICHTa B CEMECTPE BBEJIEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBI MPUMEHAETCS (cyMMupyeTcs) TONBKO Uls CTY/IeHTOB, 6e3 oro3ia-
HH OTUATHIBAIOIIMAXCA 110 IPOMEXKYTOTHBIM IEMEHTaM KOHTPOJIs (TECTBL, NPAKTHICCKHE pabo-
ThI, KOJUIOKBUYMBI).

Ha mpoTskeHHH BCETO CEMECTpa TeKyllas yCIeBaeMOCTb OLUCHUBACTCA TOJBKO B Gannax
HAPACTAIOLIMM UTOTOM, B TOM HHMC/Ie ¥ Pe3yIbTaThl KOHTPOJIBHEIX TOUEK.

TexyliHil KOHTPONb U3YUSHHS JUCIMILIAHBL B KAXKIOM CEMECTPE COCTOMT M3 CNCIAYIOIHMX
BHJIOB:

— KOHTPOJIb 3@ YCBOCHHEM TEOPETHUYECKOTO MaTepHaa — POBCICHHE 4 MMCHbMEHHBIX KOH-
TPOJIbHBIX PAbOT U KOJUIOKBUYMOB;

— KOHTPOJIb 32 MPABUIBHBIM BHINOJHEHHEM IPAKTHICCKIX paboT — IpoBEIEHHE Ha IPAK-
THYECKHUX 3aHATHUAX 5 — 7 TeCTOB;

— KOHTpOJIb 32 BBINOJIHEHHEM Jab0paToOpHBIX padoT.

TMo pe3ylIbTaTaM TeKyLIEro KOHTPONs GopMUPYETCs JIOMYCK CTYACHTA K UTOTOBOMY KOH-
TPOJIIO — IK3aMeHy [0 JHCLUILTHHE. DK3aMeH OCYIIECTBIACTCA B BUIC ONpOCa 1O TeopeTnie-
CKOM YacTH THCHHUIUIMHBL.

B cocraBe cyMMbl Ga/UioB, TMOJIY4EHHON CTYJIEHTOM 10 AMCLHUIIUHE, 3aKaH4YHBaKoLeHcs
IK3AMEHOM, JK3aMEHAIMOHHAS COCTABIISIONIA IOJIKHA OBITh HE MEHEE 10 6asuioB. B npoTuBHOM
¢cTyuae DK3aMEeH CUHTAETCA HE CHAHHBIM, CTYAEHT B yCTAHOBJICHHOM B TYCVYP nopsiaxe obs3an
ero nepecaaTh. [IpH HeyJOBIETBOPUTEILHOM Clade SK3aMeHa (menplire 10 6an10B) UK HESBKE
CTYEHTA Ha 3K3aMeH 9K3aMEeHAllMOHHas COCTABIAIONIAs IPUPABHUBACTCA K HYIIIO (0).

[To aucummuae «Du3mKay IpoBeeHre dK3aMeHa B 1 1 2 ceMecTpax ABJIACTCA 00s13aTeNb-
HEIM. DK3aMeHALHMOHHBI GUIeT COepKUT TPH Bompoca. MakcuManbHas OUEHKa 3a KaKIbHI BO-
nipoc cocrapiser 10 6awios. MakciMalbHas SK3aMeHALOHHAA OLICHKA coctasiser 30 dawios.
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B rabimnax 11.1. u 11.2. conepxarcs npumeps! pacnpenenenus 0auioB IS JUCIHILIMHBL
«DH3MKa» B TEUEHHH TPETHErO CEMECTPA, 3aBEPIIAOLIEIOCH 3aUETOM, 1 JUIL HEPBOro M BTOPOro
CEMECTPOB, 3aBEPLIAIOINHXCS 3K3aMEHOM.

Tabauua 11.1. Pacnpenenenue 6anios B TPETBEM CEMECTPE H3YHEHHs DH3MKH

. .. | MakcumanbHebIi
Maxcumaneuplii | MaxkcuMansHbii
. Oasut 3a tepuon | Bceero
JneMmeHThI yueGHOIM fesi- Gann c Havana | Gajul 3a mepHoOX
Mexny 2 KT n 3a
TEJILHOCTH ceMecTpa 10 Mexay 1 KT u 2 KOHIIOM ceMect- | cenec
nater 1 KT KT oa R
[Mocemenue 3anaruit 4 4 4 12
HWupusunyansuele TBOp-
JHBULLY P 9 9 6 24
YECKHE 3aJJaHHs
KonTponsHBIE paboTel Ha 15 15 30
IIPAKTHYECKHX 3aHATHAX
Konnoksuymel 15 10 25
KomMmoneHT cBoeBpeMeH-
P 3 3 3 9
HOCTH
Hroro makcumym 3a me-
AKcHmy 31 31 38 100
pHoxa:
Craua sk3amena -
Hapacraomum urorom 31 62 100 100

Tabnuua 11.2. Pacipeneserne 6amios B mepeoM u BTOPOM CeMeCTpax H3y4eHHs GHH3HKU

. .. | MakcuMasbHbIi
Makcumanppiit | MakcuMabHbIH
N 6a 3a nepuox | Beero
OneMeHTH! yueOHOM fes- Gann c Havana | Oayun 3a mepuon
Mexay 2 KT u 3a
TENBHOCTH ceMecTpa A0 Mexay 1 KT u 2 KOHIIOM ceMecT- | cemec
nater 1 KT KT P
pa
[Mocemenue 3anaTuii 1 1 1 3
WHauBuyanbHBIE TBOP-
JHBHAY P 5 5 5 15
YeCKHe 3a/JaHus
KoHTposbHbie paGoTh! Ha 6 6 12
IPAKTHYECKHUX 3aHATHAX
Bemonuenne naGoparop-
HBIX paboT ¥ 3alIuTa OT- 9 9 7 25
4YETOB
KomnoxkBuymel 6 6 12
KomnoHneHT cBOeBpemen- 1 1 1 3
HOCTH
HTtore makcumymM 3a ne- 22 2 26 70
puoa:
Cnayva sx3ameHa 30
Hapacraromum utorom 22 44 70 100
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Ta6muua 11.3. INepecyer 6a10B B OLCHKH 38 KOHTPOJIBHBIC TOUKH

Bauisl Ha JaTy KOHTPOJIBHOH TOYKH OueHka
He menee 90% oT MakcUMabHOH cymMbl Ha gaty KT 5
Ot 70% 10 89% OT MakcuMaIbHOM cyMMB! Ha aaty KT 4
Ot 60% 110 69% oT MakcHMasIbHON cyMMmsl Ha gaty KT 3
Menee 60% 0T MakcuMalbHOM cyMMbl Ha aaty KT 2

Ipeo6pasoBanue CyMMbI 6aioB B TPAIHIIMOHHYIO OLEHKY U B MEXKIYHAPOLHYIO OykBeH-
HYH oleHKy (Tabnuua 11.4) NPOMCXOMUT OIHMH pa3 B KOHUE CeMECTpa TONBKO NOCIe nojasee-
HUSL HTOTOB H3YUEHHS AUCLMILIHHBL «DH3HKAY, T.€. M10C/Ie YCIeHOH cIadH dK3aMeHa:

Ta6nuua 11.4. Ilepecuer uToroBoif cyMmbl 6a/IoB B TPAAMUHOHHYIO H MEXIyHAPOAHYIO OLCH-

Ky
Ouenka (I'OC) Urorosas cymma 6aiijios,
YVUHUTHIBACT yCIIELIHO Ouenxa (ECTS)
CIIaHHBIH 3K3aMeH

5 (OTIM4HO) 90-100 A (OTIHYHO)
85-89 B (oueHb X0pouIo)

4 (xopol1uo) 75-84 C (xopowro)
70-74
6569 D (y110BIeTBOPHTENBHO)

3 (YAOBIIETBOPHTEEHO) 60-64 E (mocpeACTBEHHO)

2 (HeyOBIETBOPHTEJILHO) Hike 60 6annos F (Hey10BIETBOPUTENHHO)

12. VYEBHO-METOJMYECKOE H NHO®OPMALIMOHHOE OBEC-
NEYEHUE TACHUIIMHBI

12.1. OcHoBHas JIHTEpaTypa:
1. Casenbes U.B. Kypc obuiet ¢pusuxn: yyebnoe nocobue s BTY30B: B 3T —7-e u3a,
crepeotuil. — CII16.: Jlans, 2007.
T. 1: Mexannxa. MonexyisipHas dusuxa. — 432 ¢. (B 6ubmiorexe — 155 5K3.).
T. 2: DJeKTpHUecTBo U MarHeTH3M. Boymbl. Onruka. — 496 c. (B oubauotexe — 148 k3.).
T. 3: KpanToBas onTHka. AToMHas pusuka. Ousnka TBEPAOro Tejia. GH3NKa aTOMHOTO
SIpA U JIeMeHTapHbIX dacTull. — 317 c. (B 6ubmiotexe ~ 151 aKk3.).
2. CusyxuH J[.B. O6muit kype ¢pusuku: yyebnoe nocodue JUIt By30B B 5 1. — M.: ®dusmar-
T, 2005-2006.
T. 1: MexauHKa. — 5-€ U3/, crepeorun. — M.: ®usmariut, 2006. — 560 c. (B 6ubnuo-
texe — 101 3k3.).
T. 2: TepMomHHAMHKa ¥ MOJEKYIApHasd (Gu3HKaA. — 5-e mu3a., ucnp. — M.: GusMaTIuT,
2006. — 543 c. (B 6ubmorexe — 100 2k3.).
T. 3: DiIeKTpPHUECTBO. — 5-¢ H311., cTepeoTun. — M.: OU3MATIHUT, 2006. — 654 c. (B 6u6-
nmuoteke — 100 3K3.).
T. 4: Onruxa, — 3-¢ U314, crepeoti. — M.: ®usmarmur, 2005. ~ 791 ¢. (B O6ubIHOTEKE
— 101 9x3.).
T. 5: AToMHAs W siepHas Qu3uKa. — 3-¢ H3[., crepeoTHn. — M.: GU3MATIHT, 2006. ~
782 c. (B 6ubauorexe — 100 2K3.).
3. 3ucman [A., Tomec O.M. Kypc obmeii ¢pusuku. B 3-x TT. [D1eKTpOHHBIA pecypc] -
CII6.: Jlanb, 2007.
T. 1: Mexanuka. MosnexysspHas dusuxa. KoneOanns u BoTHbL — 7-€ H3I. — 352 c. Pe-
HKIM JIOCTYIIa on-line c KOMITBIOTEPOB TYCYP:
hitp://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.

CornacoBaHa Ha noptane N¢ 6137 12




T.2: OnextpuuecTBo W MarHeTHsM. — 7-e w3g. — 352 c. Pexum JocTyma on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=151 ¢ KOMIIBIOTEPOB

TYCYP.
T. 3: Onrtuka. ®usnxa aromos u Monekysn. OH3MKa ATOMHOrO Alpa H MUKPOYACTHIL. —
6-emsn. -512c¢.  Pewum goctyna on-line ¢ KoMIbpioTepoB  TYCVYP:

http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=508.
12.2. JononuuTtenpHas aurepartypa:

1. Casenper M.B. CGopHuK BOIIPOCOB H 3aa4 no obueit duzuke. [Dnexrponnslii pecypc] —
5-¢ w31, crepeorun. —CI16.: Jlams, 2016. — 292c¢. Pexum Joctyna on-line:
http://e.lanbook.com/books/element.php‘?pl1_cid=25&pl1_id=71766 ¢ xomnetotepos TYCVYP.

2. Mponos N.E. Mexanuka. OcHOBHbIE 3aKOHEL — 8- U3, ctepeotn. — M.: BUHOM. Jla-
6oparopus 3uanuit, 2006. — 309 c. (B 6ubmoreke — 99 9K3.).

3. Miponos NL.E. ®usnka makpocucteM. OCHOBHBIE 3aKOHBL — 3-¢ U311, crepeorun. — M.: BU-
HOM. JlabopaTopus 3uanuii, 2006. — 207 c. (B 6ubauoreke — 50 9K3.).

4. Uponos W.E. Dnexrpomartetnsm. OcHOBHBIE 3aKOHbL: YuebHOE TOCOGHE IS BY30B. — 5-¢
u3zt. — M.: BUHOM. Jla6opatopus 3uannii, 2006. — 319 ¢. (B 6ubanorteke — 101 3K3.).

5. Wponos WL.E. BosHossle nporeccel. OCHOBHBIE 3aKOHBI: yueGHOE MOcobHe. — 3-¢ 3. — M.:
BUHOM. Jla6oparopus 3Hauuit, 2006. — 263 ¢. (B 6ubnnotexe — 100 9K3.).

6. Uponos U.E. KsanToBas dusuka. OcHOBHBIE 3aKOHBI: Y4eGHOE OCOGHE s BY30B. — 2-¢
U3, not. — M.: BUHOM. Jlabopatopus 3uanuii, 2004. — 256 ¢. (B 6ubnuoreke — 100 9K3.).

7. Uponos M.E. 3anaun no obmeit pusnke: Yuebuoe nocobue s BY30B. — 7-¢ H3]., CTe-
peotun. — M.: BUHOM. Jlabopatopust 3uannii, 2007. — 431 ¢. (B 6ubmmoteke — 496 9K3.).

8. Hepros A.I'., Bopo6séB A.A. 3anaunnk 1o dusuxe: YuebHoe nocobue s BTY30B. — §-¢
H31L., 1iepepab. u pon.— M.: @usmariut, 2007. — 640 c. (B 6ubnuorexe — 99 9K3.).

9. Bonbkenmwreiitn B.C. C6opruk 3ana4 no obmemy kypey dusukn: YueGHoe mocoGue s
BTY30B. — 12-e u3n., ucnp. — M.: Hayxka, 1990. — 396 c. (B 6u6Gnnoteke — 148 3K3.).

10. Kossipes A. B. Kype nexuuit no pusuxe: Vuebruk. — Tomck: TYCVYP, 2007. — 421 c. (B
onbmoreke — 697 5K3.).

11. Kananmuxos H.IT., Koxesrukos HM. ®uzuka. HuTeprer-TecTHpoBanue 6a30BbIX 3HAHHH.
[Dnextponnent pecypc] —1-e m3g. —CII6.: Jlame, 2009. —160c. Pexum Joctymna on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pll id=172 ¢ komirstoTepoB TYCVP.

12. Jlozosekmit B.H. Kype dusuxn. B 2-x TT. [DneKTpoHHBIH pecypc] — 6-e uzn., uchp.
nor. — CII6.: JIans, 2009.

T. 1: ®usnyeckne OCHOBBI MEXAHHKH. DJIEKTPHYECTBO M MarHeTnsm. PU3HKa KoIe6a-
HUH M BomH. —576c. Pexum jocryma on-line ¢ xommetotepos TYCVP:
http://e.lanbook.com/books/element. php?pll_cid=25&pll id=236.

T.2: Ksanrosas ¢usnka. Cratiucrudeckas QHU3NKA M TePMOAHHAMUKA. CoBpemeHHast
busHueckas KapTHHA MHpa. — 608 c. Pexum JI0CTyna on-line:
http://e.Janbook.com/books/element. php?pll_cid=25&pll id=239 ¢ KOMITBIOTEPOB
TYCYP.

13. Casemses 11.B. Kype obmeii dusuxin. B 3-x TT. [Dnextponnsiii pecype] — CII6.: Jlans, 2011,
T. 1: Mexanuxka. Monekynsapuas ¢usuka. — ll-e wu3m, crepeotnn. — CII6.:
Jlaup, 2011. - 432¢c.  Pexum jgocryma on-line ¢ koMmmeoTepos  TYCVYP:
http://e lanbook.com/books/element.php?pll_cid=25&pll id=2038.

T. 2: DnexTpuuecTBo M MarHeTusMm. Bouel. Ontuka. — 11-e u3n., crepeotHil. —~ CI16.:
Jlauws, 2011. -—496c. Pexum gocTyma on-line ¢ komneroTepo  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2039.

T. 3: Ksantosas ontuka. Atomuas ¢usnxa. Gusika TBEpAOro Tena. GUIMKA ATOMHOTO
AApa ¥ 3JIEMEHTAapHBIX YacTul. — 10-e u3x., crepeorun. — CII6.: Jlans, 2011. - 320 ¢.
Pexum Joctyna on-line c KOMIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2040.
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14. ®pum C.0., Tumopesa A.B. Kypc obmeii ¢pusuku. B 3-x TT. [DneKTpOHHDIH pecypc] —
C116.: JIans, 2009.
T. 1: ®usuueckue OCHOBBI MexaHHKH. MonexymsapHas ¢usnka. Konebanust 1 BOIHBL —

13-¢ wu3nm., crepeotun. — CII6.: Jlaup, 2009. — 480 c. Pewum pocryna on-line:
http:/e.lanbook.com/books/element.php?pll_cid=25&plil_id=416 ¢  KOMIbLIOTEPOB
TYCYP.

T. 2: DieKTpHYeCKHe M DJIEKTPOMArHeTHUYECKHE sBJeHHs. — 12-¢ H3/., CTEpPEOTHIL. —
Cll6.: Jlanb, 2009. —-528¢c. Pexum JIOCTyTIa on-line:
http://e.lanbook.conmv/books/element.php?pll _cid=25&pll_id=418 ¢  KOMIIBIOTEPOB
TYCVYP.

T. 3: Onrika. AToMHas ¢usuka. — 10-e u3zn., crepeotun. — CI16.: Jlans, 2009. - 656 c.
Pexum Joctyna on-line c KOMITBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.
12.3. YueGHOo-MeTOAHYeCKHE 10co0HsI U POrpaMMHoe odecneyeHue
1. Yuebno-memoduueckue nocoous Ona NPAKMUHECKUX 3AHAMUL U CAMOCHIOAMENbHOU
pabombl [DeKTPOHHBIH pecypc]:

2.1. Uyxxos FO.IL. PaGota u 3Heprus. 3aKOHBI COXPAaHCHHS B MEXaHHKE! cObopHUK
sanaq s npakTdeckux sausthil. — Tomck: TYCVYP, 2010. — 24 c. Pexum goctyna cBo-
GOHbBIH I CKAaUNBAHUS: http://edu.tusur.ru/training/publications/1100.

2.2. JIsunn A.B., Marasurnukos A.JL., Tposu JLA. MonekynapHas ¢usuka: Coop-
HHK TECTOBBIX BOIIPOCOB ISl CAMOCTOSTEIBHON PabOThI M I NIPAKTHYECKHX 3aHATHH. —
2009. 30c. Pexnm JOCTyIa CBOOOTHBII JUTSt CKauYMBaHHUS:
http://edu.tusur.ru/training/publications/1234.

2.3. JIsuun A.B., Marasunrukos A.JL, Opnosckas JL.B. Tepmonunamuka. Hacts 1
CGOPHHK TECTOBBIX BOIPOCOB IS CAMOCTOATENBHOH PAabOTHI U UL NIPAKTHIECKUX 3aHsI-
i, -~  2009. 43c. Pexum  jgocrynma  CBOOOIHBIA AT CKAUMBAHMA
http://edu.tusur.ru/training/publications/12335.

2.4. Taneea AWM., Jlsuun A.B., Marasunuukos A.JI. Tepmomunamuka. Yacts 2:
CGOpHHK TECTOBBIX BOIPOCOB IS CAMOCTOATELHON PabOThl U JUIA NPAKTHIECKHX 3aHs-
tHit. — 2010. 22c. Pexum  gmocryna  cBoOomHBIM  JUIs  CKauMBaHHUA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit JO.A. Bonnosas ontuka: Metoaudeckoe nocobue. COOpHHK Tec-
toBBIX BompocoB. —2009. 24c. Pexmm pocTyma CBOOOIHBIA Ul CKaUMBAHHAL:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos [O.I1. DieMeHTEl aTOMHOH (PU3HKK W KBAHTOBOH MEXaHMKH: VYuebHo-
MeToaHUeckoe nocodre. CHOpHHK TecToBbIX Bompocos. — Tomck: TYCVYP, 2011. - 68 c.
Pexum JocTyIa cBOOOTHBII TS CKauMBaHUSL:
http://edu.tusur.ru/training/publications/1104.

2. Yuedno-memoouueckue ROCOGUA O1A EbINONHEHUA NAOOPAMOPHBIX padom [IIEKTPOH-
Helit pecypel:

3.1. Bypnosuiun B.A., Tposu JLA. [lunamuka MasTHHKa Obepbexa: MeToauyeckue
yKasaHus K maboparopHoii pabore. —2007. 13 ¢. Pexxum nocryna ¢BOOOIHBIH I CKayu-
sanust: hitp://edu.tusur.ru/training/publications/918.

3.2. Taneena A.W., Vpanosa E. B. M3yuenne siekTpocTaTHyeckoro nois: Meronn-
yeckue ykazaHus K j1aboparopHoit pabore. —2011. 11 ¢. Pexxum noctyna cBOOOIHBIN UL
ckaumBanust: hitp://edu.tusur.ru/training/publications/926.

3.3. Usanosa E.B. V3yueHne MarHuTHOrO HOJA KPyroBoro Toka: Merogudeckue
yKasaH#s K naboparopHoii pabore. —2007. 12 ¢. Pexxum nocryna CBOOOJIHBIH I CKayuu-
sanust: http://edu.tusur.ru/training/publications/863.

3.4. bypauenckuii }0.A. Onpezenenue yAeabHOro 3apsja SICKTPOHA METOAOM Mar-
HeTpoHa: MeToMuecKre yKasaHus K raboparoproi padote. —2011. 14 ¢. Pexxum poctymna
UL CTyA€HTOB, coTpyanukos TYCVYP: http://edu.tusur.rw/training/publications/864
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3.5. bypmosuuuu B.A., Tposu J1.A. M3yuenne 3aTYXalOIMHUX 3JIeKTPOMArHUTHEIX KO-
nebanuit: MeTommueckue ykasanus K 1a6opatopHOi pa6ote. — 2007. 14 c. Pexxum nocty-
1a cBOOOMHBIHN [T cKayuBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JI.B. Usyuenune untepdepennun JIA3€pHOro H3dMyvdeHus: Meronmnye-
CKHE yKa3anHus Kk jaboparopuo#t pabore. —2010. 9 c. Pexxum goctyna cBOGOAHBIH s
ckayuBaHus: http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., bBypnosunun B. A. Buemnuii dotosddexr. U3yuyenne 3akona
Cronerosa u nposepka Qopmyisl DifHITeiina: MeTouyecKie yKasaHus K 1ab0opaTopHoOi
pabore. — 2009. 11 ¢ Pexum JocTyma CBOGOMHBIA I8 CKAYHBAHHS:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupunnos A.M. Hccienopanue CIEeKTpa aTtoMa Bojopona: Me-
TOAMYECKHE YKa3aHUs K JrabopaTopHoH pabore. —2011. 18 c. Pexum noctyna cBo60aHbIi
JUIst ckaukBanms: http://edu.tusur.ru/training/publications/917.

3. Komnviomepnsie npozpammst modenuposanus HEKOMOPbIX u3uuecKux AsNeHUIl € 1a-
Oopamoprom npakmuxyme.
12.4. ®onn onenounsix cpencts (POC)
QOH[I OLIEHOYHBIX CPE/ICTB IPHBEEH B MPHIOKEHHH | K AaHHOI nporpamme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHHE JUCIIH-
IIJINHbI

Jlst obecrievenus uTeHHs Kypea JeKUHit HCIIONB3YETCS CHeLHANbHAA JeKIIHOHHAS ay -
TopHs Kadenpsl Gpusuku (230 ayx. ®IT), ocHamEHHas MyJbTHMETHHHBIM IIPOEKTOPOM, KOM-
MBIOTEPOM H SKpaHamu. [liist obecriedenus naGopaTopHeix paboT Mo (H3HKe HCIIOAB3YIOTCS 6
CIICLHATM3NPOBAHHEIX (110 pasiIHYHbIe Pa3fensl Kypea) nabopaTopun Kadeaps! GH3uKH, ocHa-
INEHHBIE COOTBETCTBYIOMMMH JIAGOPATOPHBIMH YCTAHOBKAMHU, MAKETAMHM, CTEHIAMH U KOMIIBIO-
TEPHBIM 000PY/I0BaHUEM.

14. METOIUYECKHE PEKOMEHJIAIIMU 110 OPTAHM3AIIMU
U3YUYEHUS TUCHUATLIUHBI

O6béM 4acoB, IPeyCMOTPEHHBIX YYeOHBIM ILIAHOM I H3YYEHHs Kypca (PH3HKH, HE I10-
3BOJIACT PacKphITh B JIEKLUAX MOAPOOHO U IyGoko Matepuai. [lostomy mpu peanuzanyuu npo-
TPaMMBbI CTYICHTBI OJDKHBI IOCTATOYHO MHOTO paboTaTh CaMOCTOSTEIBHO KaK NPH MOBTOPEHHH
JICKIIMOHHOTO MaTepHalia, TaK M MOJArOTOBKE K IPAKTHYECKHM, JaGOPATOPHBIM H KOHTPOIBLHBIM
3aHATHAM. [l obecniedenns 3¢GeKTHBHOTO yCBOCHHS CTyJIEHTaMH MAaTePHANIOB JHCIUILUIHHBI
HeOOXOIMMO Ha MEPBOM 3aHATHH 00ECHEUYHTh HX CIIHCKOM BOTIPOCOB, IOAJIEKAIIUX U3YUEHHIO,
CITHCKOM OCHOBHOH U JIOTIOJIHHTENBHON JIUTEPATYPHI /IS CAMOCTOSTENbHOI paboTEHL

JIns TeKyImero KOHTPONSA YCIEBAEMOCTH H IPOMEXYTOYHOH ATTECTALMH HCIONb3YETCS
TECTOBBIA KOHTPO/Ib 3HAHUH.

Ha nexuusax Heo6GxoauMo o6pamath BHUMaHHE HA 0COOEHHOCTH INPHMEHEHHs pacCMaTpH-
BacMOro MatepHana B OCIENYIOINX Kypeax, a Takke B Oyayuiell mpodeccHOHANBHOM IesTehb-
HOCTH,

15
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Mpunoxenue 1

®QenepanbHoe rocynapeTsenHoe OromxeTHOe 06pasoBarenbHOe YUPEKICHUE BBICIIETO
npogeccHoranbHoro oGpasosanus

«TOMCKHH I OCYJAPCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABJIEHUS U
PAIIMOSJIEKTPOHUK U » (TYCYP)

< YTBEPKIAIO
Hpope}r P no(yqeﬁuoﬁ padote
L s IL E. Tposn
»

%

2016 r.

«__

P®OHJX OHEHOYHBIX CPEACTB IO YYEBHOM AACIHUNIINHE

OU3HUKA

(TI0THOE HaMMEHOBAHYE Y4eGHON AUCIATLTHHES HITH TIPRKTHKH)

YpoBenrn ocnoBHoit obpasoBarebHOI nporpamMmbl 6akanaBpuat
(Gakanaspuar, MarucTparypa, cneuHatmrer)

Hanpagienne(st) moarorosxu (cenmastbHocTs) 11.03.03

KoHner HPOBAHHE U TEXHOJOIHS 3JEKTPOHHLIX CPEIACTB
(nonHoe HauMeHOBaNME HaNnpaBaeHHS MOArOTOBKH (cnenmasnsHocTn))

Hpodunas(u) Texuonorus IIEKTPOHHBIX CPEACTR
(nosTHoe HauMeHOBaHHe NPOGHAT HANPABNEHHA (OATOTOBKH (cmeumansHOCTH))

®opma obydenns Quuan
(o4nas, ouHo-3a04HAs (BeuepHsn), 3a04Had )

Pakyasrer PK® (Pagnokocrpykropcekuii)

(cokpamentoe 1 nonKoe HauMeHoBaIHE (akynsrera)

Kadeapa PITIM ( Pagmnosnekrponnnix rexnoaornii u IKOJIOrH4eCKOr0 MOHHTOPHHTA)
(coxpaimennoe u nonHoe HaHMeHOBaHHe Kadeaphl)

Kype 1,2 Cemecrp 1,2, 3

Yuebusit iian Habopa 2015 roga.

3ayer 3 cemectp dAud. 3auer cemecTp

Ix3amen 1,2 cemecTp

Tomcexk 2016
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1 Bseaenue

®onp onenounrx cpencts (POC) spnsieTcs IpUJIOKeHHEM K paboueil nporpamMMe QHCIATLTHHE
¥ TIPEACTABIAET COOOH COBOKYITHOCTB KOHTDONBHO-H3MEPHTENBHBIX MarepHasnoB (THTIOBBIE 3ajaqu
(3a1aHus), KOHTPOJIBHBIE PaBOTHI, TECTHI U ZAp.) ¥ METO/IOB MX HCIIONb30BAHHS, IIpeIHA3HAYEHHbIX I
H3MEPECHUSA YPOBHS IOCTHKEHHA CTYACHTOM YCTAHOBJICHHBIX PE3y/IETaTOB O6yUeHHUS.

®OC 1o QMCUMILTHHE HCHONB3YeTCs MpH IIPOBEACHHUH TCKYINETO KOHTPOJI YCIIEBAEMOCTH H
[POMEKYTOHHOM aTrTeCTalluH CTYNEHTOB.

[lepedens 3aKperneHHBIX 32 AMCLHILIMHON KOMITETCHIH NpUBeeH B Tabmune 1.

Ta6smna 1 - Iepevens 3akpenyieHHbIX 3a ANCOHILIANHOM KOMIIeTEeHIH M

Kon

DopMyIHPOBKA KOMIETEHIMH

JTanbl GopMHpOBAHHS
KOMIIeTeHIHH

OIIK-2

CnocobHocTs BBISIBJISITH €CTECTBEHHOHAYYHYIO
CYIIHOCTh  mpobiieM,  BO3HHMKAOIIMX B Xofe
NPO(ECCHOHATBLHOM JeSTENEHOCTH, NPUBIIEKATh U HX
PCHICHUA COOTBETCTBYIOMHUH (HHIHKO-MaTeMaTHUECKUiL
anmapar.

1. Jloymken 35aTh
(bH3HIECKHE OCHOBEI
MEXaHUKH, MOJIEKYIISIPHOH
GH3UKA U TepMOTHHAMHEKH,
npupoay xonebanuii u
BOJIH, 3JIEKTPUYECTBA U
MarHeTH3Ma, OITHKH,
aTOMHOH pu3uKH.

2. JloykeH yMeTh
BBIABJIATH GHU3HYECKYIO
CYIIHOCTb

PO ECCHOHANBHEIX 3a1ad,
HCIIONB3YS TEOPETHYECKHE
3HAaHUS PU3HKH.
Ipusnexars m1g ux
pewieHus Gpusnko-
MaTeMaTHYEeCKH armapar.
3. omken BrageTs
MeTOoaMH
9KCIIEPUMEHTAILHOTO
UCCIENOBAaHUS B BHU3HKE.
(mnanupoBanue,
IIOCTaHOBKA 1 06paborka
pe3yNbTaToB
SKCIIEpUMEHTA).

CornacoBaHa Ha noptane N¢ 6137




2 Peaju3anus KOMHOETeHIH
1 Komnereunus OTTK-2

OIIK-2: cnocoGHOCTh BBLIABJIATH €CTECTBEHHOHAYYHYH CYIIHOCTD npo6ieM, BOSHHKAWIMHUX B
xo/te npodecCHOHAIbHOI [eATeILHOCTH, NPUBJEKATE AIf HX pelleHHs COOTBETCTBYIOIIHH
PH3HKO-MaTeMATHUECKHIT annapar.

Jins  GOpPMHpOBAHMS KOMIICTEHIMM HEOOXOMMMO  OCYWICCTBUTE psijl  OTaNos. Orarsl
hopMUPOBAHHS KOMIIETEHIIMH, NPHMEHAEMbIE UL 3TOTO BHIIbI 3aHATHH U KCIIONB3YyEMBIE CPENCTBA

OIleHMBAHHS PEJICTABIIEHbI B TabnHLe 2.

Ta6auna 2— dransi GopMHPOBAHUS KOMIETEHIHH H HCIIO/Ib3yeMble CPEACTBA ONEHHBAHNS

Cocras

3HAaTh

Ymeth

Baapeth

Copep/kaHue TanoB

3uaTth QU3NUECKHEe
OCHOBBI MEXaHHKH,
MOJIEKYTIAPHOH QU3HKH
U TEPMOJHHAMHKH,
pHpORY KonebaHuit U
BOJIH, DJIEKTPHUECTBA H
MarHeTU3Ma, ONTHKH,
aTOMHOM (PU3HKH.

YMeTh BbISIBJIATH
GHU3HUECKYIO CYIIHOCTD
npodecCHOHABHBIX
3aj1a4, UCTIONb3Ysl
TEOPETHUECKHE 3HAHHS
bI3uKH.

[pusiexars A1 HX
perieHus pU3UKO-
MaTeMaTH4YeCKHH
arrapar.

Brnanetrs MeToaMu
IKCIICPUMEHTAJIBHO
r0 UCCJICIOBaHMS B
dusuke.
(TraHupoBaHUe,
[IOCTAaHOBKA U
o6paboTka
pe3yibTaToB
SKCIIEPHMEHTA)

Buyibl 3aHATHI

e Jlexumu;
e [Ipakruyeckue
3aHSATHS,

e [Ipakruueckue
3aHATHS,
e JlaGoparopHbIe

e JlaGoparopHsie

HUcnoab3yeMble
CpecTBa OLEeHHBAHUA

e CamocrosTenbHas paboTsl; paboThIL.
paboTa CTYJEHTOB. e CamocrosTenbHas
paboTa CTyAECHTOB.
e KourtponbHas
o Tecr, paborTa; o Tecr;

¢ Ko/UIOKBHYM;
o DK3aMeEH.

e HMupuBuIyalIbHO®
3aaHUE;
o Tect

e VYcTHBIA OTIpoOC.
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OO0mwme XapaKTepHCTHKH MOKasarened H KPHUTEPHEB OLEHHBAHHUS KOMITETCHIIMH Ha
BCEX J3Tanax IpHBE/ICHEI B Tabnume 3.

Tabuuua 3 — O6mue xapakrepucTruku nokazareneii u KpHTEepHEB OHEHHBAHHS KOMIIETCHIHH 110

JTanam

Hoxkazarean u

YPOBe€HB)

3uarnp Ymern Baagern
KPHTEPHH
Obnanaer O6nagaer
dakTHYeCKUMH 1 JHANAa30HOM
TEOPETHUECKUMHU NPaKTHYECKUX
. Kontponupyer pabory,
. 3HAHUSIMU B yMeHHuH, TpeOyeMBIX
Otiu4uno (BbICOKMIl IIPOBOJUT OIIECHKY,
npezenax JUISl pa3BHTHS

COBCPLICHCTBYCT

IPOCTHIX 3a1ady.

U3y4aeMoil 00JJ1aCTH | TBOpYECKHX .
. JAEeHCTBHUS paboOTEI.
C IIOHHMaHHEM peLIeHuHt,
rpaHuI abcTparupoBanus
IIPUMEHUMOCTH. npobireM.
Ob6nanaer beper
3HaeT (axTsl,
JHAINa3oHoM OTBETCTBEHHOCTH 3a
IPHUHIINIIEL,
MPaKTUYECKUX 3aBepUICHHE 3a/1a4 B
. npoueccsl, oo1ue .
Xopomo (6a30Bb1ii o yMeHUH, TpebyeMBIX HCCIIEJOBaHHH,
IOHATHSA B
YPOBEHB) IS peleHns MPHCIIOCA0NHUBAET CBOE
npeaenax
. OllpeAeEHHBIX MIOBEJICHHE K
H3y4daeMoit
npobieM B 001acTH 00CTOATEILCTBAM B
obnacry.
HCCIIE/IOBAHMS. pelenny npobiem.
Ob6namaer
OCHOBHBIMU
Ob6nanaer
YaoBierBopureasHo YMEHHSIMH, Pa6otaet npu npsamom
. 0a30BEIMH OOIIIAMH
(moporoBpiii ypoBens) TpeOyeMbIMH 1115 HaOJIoneHHH .
3HAHUSIMH.
BEITIOJTHEHHS

DopMyHpoBKa nokaszareleil u KPHTEPHEB OLECHUBAHHUS HaHHOH KOMIIETeH

Tabnue 4.

CornacoBaHa Ha noptane N¢ 6137

UK [OpHBEJ/IEHa B




Ta6auna 4 — IMokazare/in ¥ KPHTEPHUH OLCHHBAHHS KOMIIETEHIIHH Ha dTanax

HoxazarejH Y— Vuer B
b Ja
H KPHTEpHH aneTe
Opranu3oBbIBacT
Pa3bupaet cBA3M MEXLY
paboTty
pa3IMYHbIMH CBo0OOIHO ITpHMEHSAET
MEXTUCLUIIMHAD
GHU3HUECKHUMHU METO/IbI PEIHEHHA .
) HOU KOMAaH[Ibl;
NOHATHAMH; 3a4a4 B HE3HAKOMBIX
Cerobonno
dopMynupyer crocoObl | CHUTYyanMsX;
orepupyer
Oranvxo pe3ybTarsl VYMeeT MaTeMaTHYeCKH
. pa3HbIMH
(BBICOKHIA MCIIONIB30BAHHS BBIpAXaThb, H
criocobamHu
YPOBEHE) pasIUYHbIX QHIUIECKHX apryMeHTHpOBaHO
. npeAcTaBlIeHus
MO/JIeNEH; JIOKa3bIBaTh .
busngeckon
MareMaru4ecKH MOJIOXKEHHS
. uHbOpMaIUH;
JI0Ka3bIBaeT BBIOOD npeaMEeTHOH 00nacTH
AHanusupyeTt
METO/Ia U IIJIaH PEeLIEHHS 3HaHMSL.
[IOJY4YEHHBIE
33J1auu.
pe3ynbTarhl.
KomrieTeHTeH B
pa3IuYHbIX
TTonuMaeT CBA3H MEXKITY IIpuMeHseT METOIBI CHUTYalUsIX [IPH
pa3InYHBIMH pelneHus 3a1a4 B pabote B
GH3HUECKIMHU HE3HAKOMBIX MEXKIHCIUITIHHAD
MIOHATHUSAMH; CUTYalUAX; HOM KOMaH/IE;
Xopomo HmeeT npeacTasieHue O YMeeT KOPPEKTHO Brnaneer pasHbIMU
(0a30BBIH (Gu3UIeCKAX MOIEIISIX; BBIPaXaTh U cnocobamu
YPOBEHb) O60CHOBEIBaET BEIOOD apryMeHTHPOBaHHO npeJCcTaBIeHUS
MeToJa PeleH s 3a0a4H; 060CHOBBIBaThH ¢bu3nyecKon
cocrapisieT IUIaH [IOJIOKEHH A HH(pOpMAalIHH;
pelICHUA 3a1a4H. npeaMeTHOH obmacTu Kputnuaecku
3HaHUA. OCMBICITIBAET
OJIy4eHHBIE
pe3yIIbTaThL.
H3saraetT OCHOBHBIE
NOHATHS QU3UKH, VYMmeeT paboTars co
. Bnaneer
Bocrpou3BoaMT CIpaBOYHOH .
. TePMHHOJIOTHEH
OCHOBHbIC QU3HYECKHE JMTEpaTypoi; .
Viaosaersopu IpeIMETHOR
GbakThl, HIEH, Pemraer ¢pusHuecKue
TeJBHO 00J1acTH 3HAHUA;
. OmnpenernsieT pU3HUSCKUE 3ajaun 0a30BOro
(rmoporoBbin IIpencrasnser
0OBEKTHI; YPOBHS,
ypOBEHB) 3HaHHA B
3HaeT OCHOBHBIE METOMIBI VYMeeT NpencTaBiIsTh .
. MareMaTH4eCcKoH
ellIeHHUs TUIIOBBIX 3aJa4 €3y/IbTaThl CBOCH
p pesy dopmMe.
H yMeeT X IPUMCHATD paloTBhIL.
Ha [paKTHKE.
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3 TumoBble KOHTPOJILHBIE 3a1AHUHA

s peanuzanuu  BHINENEPEUHCICHHBIX  3amay 00y4eHHs HCHONB3YIOTCA  CHEAYIONHE
MaTepHaIbl:
— THINOBBIC KOHTPOILHBIC 33/IaHHs MJIM HHbIC MaTepHANbI, HEOOXOAMMBIE ISl OLCHKH 3HAHHIA,
YMCHHH, HaBBIKOB M (WJIM) ONBITA JESATENBHOCTH, XapaKTEPU3YIONIMX STalibi dopMupoBanus
KOMIETEHLHH B POLEcCce OCBOEHHs 00Pa30BaTENBHOMN POIrPAMMb, B COCTABE:!

3.1. Tecm:
3.1.1. Temsr mecmoesix 3a0anuii ona RPAKMUYECKUX 3AHAMUL:
1) Kunemaruka nocrynarensHOro QBUKEHUS;
2) KuHeMaTHKa BpaIare bHOTO JBHKEHHUS;
3) lunamuka MOCTYNATENBHOTO ABHIKECHHS,
4) lunaMHKa BpalaTeIbHOTO JIBIKCHAL,
5) Monekynsapuas ¢usmka. Kiaccuueckue crarucTaky;
6) TepmonnHamuka;
7) 3akon Kynona. HanpskeHHOCTS
8) Iotennman;
9) MeTanib! # THIEKTPHKH B SIEKTPOCTATHYECKOM HOJIE;
10) Maraurocraruxa;
11) JIBrskenue 3apsiioB M TOKOB, paGoTa B MATHHTHOM IoJIe;
12) SIpnenue s1eKTPOMArHUTHOMN WHIYKIHH. DHEPTrHs 101,
13) l'apmoHHYecKue KoneGanus;
14) CpobGonHble U BBIHYXIEHHbIE K0Jie0aHus;
15) Bonnsr. Dddexr omnepa;
16) Untepdepenmus crera;
17) Nudpakius;
18) INonspusanus;
19) TennoBoe usmyyenne;
20) Buemmnnit gorospdexr;
21) Buemnuit Gorospdert. dpdexr Komnrona;
22) ®otownsl. JlaBnenne cBera;
23) Cnexrpsr;
24) BonHoBBIe CBOHCTBA MUKPOYACTHIL;
25) DneMeHTBI KBAHTOBOH MEXaHHKH.

Tlpumep mecmosozo 3a0anus ona npakmuueckozo 3anamus:

JAMHAMHKA NOCTYNATEILHOTO {BHKEHHS
Bapuanr 1

1. Cuna - s70...
Bribepute npasuisHoe okoHYanHe HaHGOIEE 001Iero onpeenenust CHITbL.

1)...du3nueckas BenuynHa, YuCIeHHO paBHas IPOM3BEEHHIO MACCHI TeNA Ha €10 YCKOpEHHe.
2)...001as KONHYECTBEHHAT Mepa BO3EHCTBUS OIHOIO TeNa Ha Jpyroe.

3)...dusuyecKas BeudHHa, ONpe /e momas CKOPOCTh NBHIKEHHUSA Tela.

4)...QusHUeCKas BETHUHMHA, YHCITEHHO paBHasi OBICTPOTE H3MEHEHHUS UMITYJIBCA Tela.
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2. Kakas 13 npuBeieHHBbIX HIOKe GOpMYJ1 onpeeseT TpeTuit 3akon Hetorona?
S dp .. _F

a) mV =p; 6) an’ B) 3=;; r) Fp =—-Fy.

Orteetsl: 1)a,r; 2)6,8; 3)a; 4)6; 5)8; 6)T.

_*
3. Marepuanbtast TOUuka M JBHKETCS 110 OKPYKHOCTH €O CKOPOCTHIO V . Ha puc. 1 noka3sas rpadk
—)

3aBUCHMOCTH VT OT BpEMCHHU ( 7T — eIUHUYHBIA BEKTOp MOJIOKHTCIBHOTO HAIIPABJICHHA, VT -

N
npoeKuua ¥ Ha 910 Hanpasienue). Ha puc.2 ykaxuTe HanpapjeHUe CHIIBL, nelcTeyomeit Ha T.M B
MOMEHT BPEMEHH {1.

Vr A

v

Puc. 2
Puc. 1

4. B xakom ciiydae MaTepHajibHaA TOYKA JABUIKETCSA PaBHOMEPHO IIO OKp}’)KHOCTI/I?

OT1BeTHI:

1) Ecimit HanpaB/ieHHe CHIIBL, IPHJIOKEHHOM K TOUKE, COBIIA/ACT C HAIPABJICHAEM CKOPOCTH.
2) Eciu cuita, puiloXeHHas K TOUKE, HAlpaB/IcHa IIPOTHBOIIOJIOKHO HANIPABJICHHIO CKOPOCTH.
3) Ecnmut cuila nepleH UKy IspHa CKOPOCTHA M HEMPEPEIBHO MEHSETCS IO MOIYIIIO.

4) Ecnu cunia, IPAIOXKEHHAs K TOYKE, EPIEHANKYIIIPHA CKOPOCTH U MOCTOSIHHA T10 MOJYJIIO.

5. Teso Maccoii 2 KT, IBUTAsCh TOPH3OHTAIBHO CO CKOPOCTBIO 20 M/c, TIOTIATIO B BA3KYIO Cpeldy, IIe
ero CKOpOCTh YMEHBIIHNIIACH PABHOMEPHO 32 3 ¢ 1o 5 M/c. Onpenenuts B CH Momyb cuilel
CONpPOTUBJICHUA CPEIIBL.

3.1.2. Tembl mecmogbix 3a0aHuil 018 1A6OPAMOPHBIX 3AHAMUIL
1) Jlmmamuka masTHHKa OGepOeka;
2) Wsyuenue pacnpenenenus Makcpenna;
3) Ompee/eHue OTHONIEHHS TEIIOEMKOCTEH rasa MeToIoM Knemana-/lezopma;
4) Msyuenue 31eKTPOCTATHYECKOTO MOJLS,
5) MsydeHne MarHMTHOLO MOJIT KPYTOBOTO TOKA,
6) Onpenenenye yAeIbHOTO 3aps/ia ICKTPOHA METOIOM MarHeTpoHa,
7) MsydeHue 3aTyXaioUHX 37I€KTPOMAarHUTHEIX KoJieOaHui;
8) CroxeHHe B3aHMHO NEPIEHIMKYIIPHBIX xonebannii. Gurypst Jlnccaxy;,
9) Mzyuenue HHTEPPEPCHIUH JTA3EPHOrO H3TYICHHA. Omnprt FOHra;
10) Usyuenue nupaKiuy Ja3epHOTO H3NyUCHHS OT LCIH U HATH,
11) Bremnuit poroadderr. M3ydenune 3akona CroneToBa u poBepka Gopmy.isl
DHHINTEHRHA;
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12) Uzyuenne criexrpa atoma Bogopona. ([Toctosnuas Pun6epra).
Hpumep mecmoeozo 3adanus onn Aabopamoprozo sanamua:

Onpenenenne yaesHoro 3apsaa 31eKTPOHA MeTOIOM MAarHeTpoHa
Bapuanr 2

1. TTo xaKoif TPaeKTOPHH IBHKETCH B obmeM ciry4ae 3apskeHHas YacTHIA B OIHOPOIHOM MAarHHTHOM
nosue?

OtsetbL: 1) mo npsmoii; 2) mo napaGone; 3) no runep6one; 4) no cnupami; 5) no OKPY>XHOCTH.

2. [lapansietbHO MPAMOMY IPOBOJHHKY Ha HEKOTOPOM PacCTOSTHUH OT
HETO, IBHXKETCS CO CKOPOCTBIO U SMEKTPOH. YKa3aTh HA PHCYHKE
HarpaBJieHue cHIbl JIopeHia, aeficTRyIoMmei Ha SIeKTPOH, eciu mo
MPOBOJHUKY MYCTHTH TOK 1.

3. Tpu wacTHUEI ¢ OXMHAKOBBIMH MAacCaMH H 3apallaMH BJIETAIOT B OJHOPOAHOE MarHUTHOE MOJE C
Pa3sHBIMH CKOPOCTSIMH, KaK [OKa3aHO Ha pucyHke. [lpuuéM  v; < v, < p;.

23 Kak cootHocsTCs Mex 1y coboit HX meproms! Bpammenus 17
U8
3 4
™) ® o OtBetn: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
9 9 gq

4) Jlns oTBeTa JAHHBIX HEOCTATOYHO.

4. MUKpOYaCTHIIBI BJETAIOT B OJHOPOAHOE MATHHTHOE IIONE ¢ IIOCTOSIHHOM CKOPOCTHIO, KaK MTOKa3aHO
Ha pucyHke. Kakoii 3apsan HMeroT 9acTuIibl?

A)q1=+q; 6)q@=+q B)q=-+q;
_»
@ B 9 DA =-q ©Dqp=-q¢ e)qs=-q;

q, x) q; =0; 3)qz = 0; 1) q; =0.

\ 4

qs

Otsetsr: 1) a, 6, B; 2)1, 1, €; 3)xk,3,1; 4)a, e, 3; 5)B, T, 3; 6) 6, XK, H.
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5. Kakoe "3 TNpPHUBEACHHBIX HHXE BLIpQKEHHH IIPEACTaBIAECT coboif cmiry, HOeHCTBYIOLIYIO Ha
TOJIOKHTENLHO 3APSHKEHHYIO YaCTHIY, ABHKYIIYIOCS OAHOBPEMECHHO B SJIEKTPUYECKOM H MarHHTHOM
nossx?

n F =qE+qll§,6} 2) F =qE+q[6,l;’} 3) F = qE+q(l§,5}
4) F =ql§’+q(ﬁ,l§).

3.2. Tembl KoHmpoabHBIX pabom:

1) Kunemarsnka MaTEpHaibHON TOUKH,

2)  JluHamHKa [0CTYNaTebHOTO ABHKCHHUS;

3) JluHamuKa BpalllaTebHOro JBHKCHUS]

4)  Tlorenuuan u pabora;

5)  Pabora u SHeprus. 3aKOHbI COXPAaHEHUA,;

6) Knaccuueckue CTaTHCTHKH,

7)  TepMmonmHaMHKa;

8)  3axon Kynona;

9)  MeTauibl ¥ JHAIEKTPUKHU B JIEKTPHIECKOM 1071E;
10) MaraurocTraTika;

11) JlswkeHue 3apal0B H TOKOB B MATHMTHOM IIOJIE;
12) DnexTpoMarHWTHas HHIYKLH,

13) Kosebanus u BOJHBI,

14) BonHsl,

15) Hntepdepennms;

16) Judpaxuus cera;

17) BomnBoBas ONTHKA;

18) TennoBoe U3TyUCHHE;

19) Buemmnuii porosddext. Ddpdekr KomrnTona;
20) KpantoBas MeXaHHKa,

21) AToMHBIE CIIEKTPBI.

Hpumep KOHMPONLHOU pabombl:

TensoBoe H3.TyyeHue

Bbuuter 24
1. Temmeparypa abCOMOTHO YEPHOTO TeNla H3IMEHIIACH MPH HArPEBaHuH OT 1942°C no 1803°C. Bo
CKOJILKO Pa3 YBENHYMIIACK TIPH 3TOM MAKCHMANbHAs JTydCHCITy CKaTelbHal CrocoOHOCTB?
2. iMeeTcd 1Ba aGCOMIOTHO YEPHBIX MCTOYHHKA TENJIOBOTO M31Y4CHHA. Temneparypa OZHOTO U3 HHX
pasua 850 K. Hafinure Temueparypy Apyroro HCTOUHAKA, €CITH JUTMHA BOJIHBL, OTBEYaroIas
MAKCHMyMY €T0 HCIYCKaTelbHOH CIIOCOOHOCTH, Ha 64 HM 60JIBIIE [UTHHB] BOJIHBL, COOTBETCTBYIOIIEH
MAKCHMYMY HCITyCKaTellbHOH CrIoCOOHOCTH NIEPBOI0 HCTOUHUKA.
3. TIpu KaKoil TeMIepaType HHTerpaabHas CBETUMOCTD TIOBEPXHOCTH ceporo Teja ¢ kodGQUIHEHTOM
gornomenus 0,484 papHa SHEPIETHUECKON CBETHMOCTH abCoIOTHO YEPHOTO TENa, HMEIOLIEro
temmeparypy 1868°C? Otser narh B rpajaycax [eabcus.
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3.3. Tembt Konnokeuymos:
1)Mexanuka;
2)Monekyspaas gpusnka u TEPMONHHAMHKA;
3)DnexTpocraruka;
4)DnekTpoMarueTusm;
5)Konebanus u BONHEL,
6)BonHoBasg ontHka;
7)TennoBoe H3nydenye H aTOMHbIE CITEKTPBIL;
8)KBanToBas dusuka.

3.4. Cnucox undusudyanssix meopuecKux 3a0anui;
1) Kunemarnxa Matepranbroit Toukw;
2) JluHaMHKa mocTynarensHoro JBUXCHHUS,
3) JluHaMuka BpalaTensHOro JIBHJKCHUS,
4) 3aKOHBI COXpAHEHHS B MEXAHHKE (Ge3 BpamaTebHOro ABUKCHHUS);
5) Knaccuueckue cratucTixy;
6) Tepmonuuammuka;
7) Tlorenumnan u pabota;
8) 3axou Kynona;
9) Omnextpocraruka;
10) MeTasmns! u qusnextpuxy B 3NIEKTPHYECKOM I10JIE;
11) Maraurocraruka;
12) [Isr:xeHue 3aps/10B H TOKOB B MATHHTHOM nose;
13) Dnextpomaruuthas uryKins;
14) Kone6auus u BosHEL,
15) UnaTepdepennus;
16) Audpaxmus;
17) TennmoBoe uziyyenue;
18) Bremmuit gorosdpexr. Oddext Komnrona;
19) KBanroBas Mexanuxa;
20) AToMHBIe CIIEKTpEL.

Ilpumep unousuoyansnozo MBOPHECKO20 3a0aHUA:

MMorenuuan n paboTa y1ekTpHYecKoro mos
buier 5

1. DrexTpon, aBuradce w3 cocTosHHS moKos B SNIEKTPUYECKOM II0Jie, JoCTHT ckopoetr 1,5-10% ke,
Kakyto pasnocts norenmuanos IPOIIET HIEKTPOH?

2. Mertanmmyeckuit map paauycoM 61 MM u ¢ nortenmuaniom 469 B OKPYXalOT He3apshKeHHOH
chepuueckoit 060104koit pamuycom 452 mm. Kakum 6ymer notenmuman lapa rmoce Toro, Kak o Gyuer
COCOMHEH ¢ 060J10YKOIi?

3. lBa TOYEUHBIX IMeKTpHYeCKHX 3apsiia 56 HKn u 10 5K maxonsres B BO3JlyX€ Ha PacCTOAHHUH 42 cM
APYT OT Jipyra. OnpenenuTs MOTEHIHAT MO, CO3IABAEMOro 9THMH 3apsilaMH B TOYKE, HaXoasieics
Ha paccToaHnu 60 cM 0T mepBoro 3apsiia u 61 cM ot BTOPOTO.

4. Panuycel 1ByX mpoBomstmax KOHHCHTPHYECKHX chep 44 cm u 232 oM. Ha Ka)kJ10¥ paBHOMepHO
pactpenenen sapsin 277 aKi. Haiiti pasuocts TIOTCHIUATIOB Mex Ay chepamu.
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5. BeCKOHEYHO /UTMHHBIA NPAMOii MPOBOAAIIMA IIMIHHID PaIHyCOM 1521 MKM paBHOMEPHO 3apsDKeH C
IMHEHHON IOTHOCTBIO 3apsiaa 8 HKi/M. OnpenenuTs pasHoOCTh MOTEHUHMANOB ABYX TOUEK 3TOTO MO,
HAXOIAIIMXCS HA pacCTOAHMH 44 MM 1 261 MM OT NOBEPXHOCTH HHJIMHIPA.

6. OnpejeuTh TOTEHLIMA] Ha PAacCTOAHWM 31 MM OT OCH OTHOPOLHOIO OECKOHEUYHO JUTHHHOIO
JU3eKTpUYeckoro crepxkus (¢ = 15) paauycom 15 MM, ecid CTep)KeHb 3apsikeH ¢ OOBEMHOH
miotHocThI0 20 MK /M. TToTeHIMAaN Ha OCH CTEPXKHS IPUHSATH PABHBIM HYIIIO.

7. TloTeHUMan OJIEKTPHIECKOrO IONS HMeeT BHI: p=10(x*+y*)+20* (B). Haiitu wmomynp

HATIPOHKEHHOCTH I10JIA B TOUKE C KOOPAHHATAMHU: X =544 cMm, y = 261 cM, z = 374 cm.

3.5. Cnucox nabopamopusix pabom:
1) Juuamuxa mastauka OGepOexa;
2) Usyuenue pacmpenenenus Makcpeina,
3) Omnpenenenue OTHOLICHUA TertoeMKocTei raza MetogoM Kiemana-Jle3opma;
4) MsyueHue 3EKTPOCTATHIECKOrO MOJS;
5) V3ydyeHne MarHHTHOTO IOJIA KPYTOBOTO TOKA,
6) OmnpeeseHne yAeIbHOTO 3apsijia dMeKTPOHa METOIOM MArHeTpoHa,
7) W3ydeHHe 3aTyXarOLIHX DJIEKTPOMArHUTHBIX KoneOaHuH,
8) M3yueHne BBIHYKICHHBIX JJIEKTPOMArHHTHAIX KonebaHuil;
9) Msyuenue HHTEPPEPEHIUHU TA3EPHOTO UIIYHCHH. OmnpiT FOHra;
10) M3yuenue qudpakiuu 1a3epHOTO H3IyHeHHS OT IIE/IH 1 HUTH,
11) Bremmnuit potoddext. U3yuenue 3akoHa CroneToBa U rposepka GopMy bl DHHIITEHHA;
12) M3y4yeHue CIIEKTpa aToMa BOIOPOAa. (IToct. Punbepra).

3.6. Tembl 01 CaMOCHOAMENbHOI pabombl:
1) Kunemaruka;
2) JluHaMHKa HOCTYNaTeIbHOTO IBIKCHA;
3) JlnHaMuKa BpamareabHOro ABIKCHHA,
4) Monexyisapras Gusuxa;
5) Knaccyueckue CTaTHCTHKH,
6) TepMoaHHAMHKA;
7) DnexTpoCTarhKa;
8) ITocTOSHHBIN TOK;
9) MarHuTHOE II0JIe B BAKYYME;
10) MarauTHo€ HoJie B BEIUECTBE,
11) YpaBuenusa Makcseiia;
12) Konebanus,
13) Bonsey
14) BonHoBas ONITHKA;
15) KBanTOoBas ONTHKE;
15) AtomHas pu3HKa.
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3.7. CrUcoK IK3amenayuonHbix 60npocos:

o

e

11.
12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39
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1 Cemecmp.
Kunemaruka. HopmansHoe u TanreHImManpHoe YCKOpEHHE.
Kunemaruka Bpamarensnoro gemwkenus. Cesb MEX1y YIJIOBBIMHU U JIHHEHHBIMH
YCKOPEHHSIMH,
Juuamuka. 3axons! Herotona.
JIBHXeHHE CHCTEMBI MaTEPHAIBHBIX TOYEK.
OcHoBHOE ypaBHEHHE IMHAMHKH TOCTYIIATETBHOTO IBUKEHHS NPOHU3BOJIBHOM CHCTEMEI Tejl.
Cuubl B Mexanuxke.
Kunetnueckas sneprus.
Pabora n MomuOCTS.
KoncepBarusubie ciibl.
. IloTennnanshas sueprus.
CBa3p MOXTy IOTEHIHATBHOI SHEprueH U CHIIOH.
OCHOBHO€ ypaBHEHHE IMHAMUKH BPAIIATETHHOTO IBIKEHHS OTHOCHTE/IBHO HETIOABHKHOMH
TOYKH.
YpaBHeHue IMHAMUKHA BPaIaTeIbHOTO JABHKEHHS OTHOCHTEIBHO HETIOABHKHOM OCH.
MomeHnT nreprun.
Kunernueckas sueprus ppamaromerocs tena.
PaGoTa BHemHuX cHl IpH BpammeHun TBEPAOTO Tesa. 3aKOH COXpaHEHHs MEXaHHYECKO
JHEPrHUH.
Yiap aGCoMmOTHO YIPYTHX H HEYIPYTHX TeM ¢ TOYKHU 3PEHHS 3aKOHOB COXPaHEHHS.
3aKOH COXPaHEHHs MOMEHTA HMITYJIbCA.
YpaBHEHHE COCTOSHHS HICAIBHOTO ra3a (YpaBHenue Menneneepa-Knaneiipona).
Hasnenne. OcHoBHOE ypaBHEHHE MOJIEKYIAPHO-KHHETHYECKOM TEOPHH.
Temneparypa.
BuyTpennss sueprus. Temwtora u pabota. [lepBoe HauanO TEPMOIUHAMHKH,
CkopocTH ra3’oBbIxX MoseKyst. OnbIT repna.
Pacnpenenenue Monexyn raza mo CxopocTsM. DYHKIHUS pacupeneieHHs Makcpea.
HanGonee Beposthasi, cpesnss kpaaparnunas u Cpe/Hsis apu(METHIECKAs CKOPOCTH MOJIEKYII
rasa.
Pacnpenenenne Makcgenia 1o 3HaYeHHAM KiHeTHYe CKOI SHEPrHH.
®opmyia MakcBemna IS OTHOCHTETBHBIX CKOpOCTeIA.
Bapometpuueckas popmyrna.
Pacnpenenenne bonpimana.
Temtoémkocts raza. opmyia Maitepa.
Mzoxopuueckuit npouecc.
Wzobapryeckuii nporece.
HMzotepmuyeckuii nponece.
Annabaruueckuii npomuecc.
[onurpomiueckue npoueccsr.
O6patumslit uukn KapHo.
Heobparumerit nuxn Kapho.
DHTpONHS.
. Mismenenne sHTponuu mpu 0OpaTUMBIX H HEOGPATHMBIX [poLEeccax.
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41

45.

46.
47.
48.

49.

50.
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52.
53.
54.

55.

56.
57.
58.
59.
60.
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BTopoe Ha4YaJI0 TCpMOJHHAMHKH.

. CpobGouas u cea3anpas sHeprus. GU3HYECKHH CMBICT 3HTPONUH.
42.
43.
44.

CraTHCTHYECKHH CMBICIT DQHTPOIIHH.

Tperbe Ha4asO TEPMOAHHAMHKH.

DnexTpHUecKuii 3aps. 3aKOH COXpPaHEHHs HIEKTPHIECKOTO 3apa/a. Bsaumonelicteue
2IEeKTPHUECKUX 3apAJ0B B BaKyyme. 3akoH Kynona.

JnexTpuyeckoe none. Hanpsx€HHOCTH AEKTPHIECKOTO O Cunossle nuaud. [puamun
CYNEpPIO3HIAN IEKTPHIECKUX HONeH.

[Mone numosid.

Teopema Ocrtporpazckoro-l'aycea Ul BEKTOpa HANPSHKEHHOCTH DIEKTPHYECKOTO OIS,
[Nofe GeCKOHEUHOH OHOPOMHO 3aPSHKEHHOM ITOCKOCTH. [1011e IBYX paBHOMEPHO 3apAKCHHBIX
IIOCKOCTEH.

[Tojte GecKOHEHHOTo 3apsikeHHOTo IHHApa. [Tone chepuyeckoi IpOBOAALIeH NOBEPXHOCTH.
[Tone 06BpEMHO-3aPSKEHHOTO 1IApa.

Tnbdepenuuansuas Gopma Teopemst ['aycea.

[MoTenmuan. Pabora chil 371eKTPOCTaTHIECKOTO 11O,

DHeprusd B3aHMOCHCTBHS CHCTEMBI 3apA/I0B.

CB3b MEX/IY HANPSDKEHHOCTBIO DJIEKTPOCTATHYECKOTO MOJIS ¥ MOTEHIIHATOM.

PasHOCTD [IOTEHIMANOB MEXKLY TOUKAMH TOJIA, 00pasoBaHHOTO GeCKOHEUHOH 3apsDKEHHON
[ITOCKOCTBIO. PAa3HOCTh MOTEHIHATIOB MEX/Ly TOUKAMH HO0JIs, 00pa3s0BaHHOIO ABYMS
GeCKOHEUHBIMHU 3apKEHHBIMH [JIOCKOCTSAMH.

Pa3HOCTH IOTCHIIHANOB MEX/y TOUKaMH TOJisl, 00pa30BaHHOTO GECKOHETHBIM 3apSKCHHBIM
JUTHHHBIM ATMHAPOM. Pa3HOCTH MOTSHIHANIOB MEXKLY TOUKaMH HOJIA, 00pa3oBaHHOTO
3apsKEHHON mycToTeNol chepoil. PasHOCTL IOTEHINATIOB MELY TOIKaMH I0JIsL BHYTPH
00BEMHO-3PSHKEHHOTO [apa.

L{MpKynAUKEs BEKTOPa HANPSHKEHHOCTH JJIEKTPOCTATHICCKOTO MOJIS.

[Mosspu3anusi JUJIEKTPUKOB.

BeKTOp 2MEKTPUYECKOTO CMEIIEHHS (MEKTPHYECKAs HHIYKIUSA).

T10TOK BEKTOPA IMEKTPUYECKOTO CMEILECHHS.

Wsmenenue BexTopos E u D Ha rpanuue pasjeia IByX JH3ICKTPUKOB.

2 CemecTp.

Pacripefie/ieHHe IEKTPUYECKHX 3apAI0B Ha IPOBOJHUKE. Hanpsox€HHOCTB 1107 BOJIH3H
TIOBEPXHOCTH 3apKEHHOTO IPOBOIHUKA.

CBOiCTBO 3aMKHYTOH MPOBOAIIEH 000I0UKH.

JexTpoémrocTb. Kongercaropsl. CoeliHeHHE KOHICHCATOPOB.

DHeprua 3apsHKEHHOTO IPOBOHUKA. DHEPTHs 3apAKEHHOTO KOHACHCATOPA. Dueprus
IEKTPUIECKOTO TIOJIA.

[ToCTOSHHBIH 3IeKTPHYECKHH TOK. DNEKTPHUECKHH TOK. [TnoTHOCTD TOKA.

VpaBHEeHHE HETIPEPHIBHOCTH.

JsexTponBrKymas cuna. O600mEHHBIH 3aKO0H Oma I HEOIHOPOIHOTO yYacTKa IeIH.
Paspetniénnsie nenu. Ipasuwia Kupxroga.

MomuocTs Toka. 3akoH Jlxoyns-Jlenna.

_ CTarMueckoe MarHuTHOE T0IE B BakyyMme. BekTop MarHHTHOH HHJTyKIHH. 3akon buo-Casapa-

Jlannaca.
MarHuTHOE [I0JI¢ TIPSAMOTo TOKa.
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MarnuTHOE HONE KPYroBOro Toka. MarsuTHOE HONe JABHOKYLIErocs 3apsia.

3axon Amnepa. Cuia, neficTByromas na IIPOBOHHK C TOKOM B MarHUTHOM IIOJI€.
KonTyp ¢ ToxkoM B MarauTHOM Mo,

Cuuia Jlopenna. JIBukeHue 3apsokeHHOHN YaCTHIbI B OHOPOJHOM MarHHTHOM I10JiE.
Opdexr Xonna.

[upKkynsius BekTopa MarduTHOL HHIYKIHH,

MarnutHOe none conenonna. MaruuTHOE HHONE TOpOH/IA.

Pa6ota no nepemermennio nnpoBogHuKa 1 KOHTYpa ¢ TOKOM B MarHHTHOM IIOJIE.
MaruuTtroe nosie B Bemecrse. HamaramueHnOCTS 1 HaNpsoKEHHOCTH MarHUTHOTO MOJIA.
MaruuTHBIe MOMEHTBI 3MEKTPOHOB U 4TOMOB.

Juamarnerusm. Iapamarserusm.

CBolicTBO heppoMarHuTHEIX MaTepHAaJIOB.

Maruntomexanuyecknii s¢dexr. IIprpona cnoHTanHo# HaMarHUYeHHOCTH beppoMarueTHKoB.
ITpenomnenue Bextopos E u H Ha IpaHHIE pa3jesna AByX OAHOPOAHBIX MAarHETHKOR.
SIBIIeHHE SMEKTPOMATHUTHOM HHIYKIHH.

OneKTponBIKyImas cuia (3.71.¢.) uHAyKknuy. [Ipupona sBienus snekTpoMareuTHOM HMHIYKIHH.
Buxpessie Toku (Toku ®yxko).

SBnenne camounaykipK. Baumuas HHAYKIHS.

OHeprust MarHUTHOTO MO,

BuxpeBoe sekTpHyeckoe moje.

Tox cMmeruenus.

VpaBHenus Makcgeiia.

CKopocTh pacpocTpaneHus 3JIEKTPOMArHUTHOTO TIOJIS.

l'apmonmueckue koneGanus 1 ux XapaKTePHCTHKH.

OCHOBHOE ypaBHEHHe THHAMHKH FapMOHHMYECKUX Konebanuii. [apMonnyeckuii OCHHILIATOP.
Maremariyeckuii MasTHHK. DH3MYeCcKHIl MASTHHUK. IIpy)uHHBIN MasSTHHK.
Ipencrasnenye kone6annii mocpencTrom BEKTOPHBIX JHArpaMM (METOX BEKTOPHBIX
aHarpamm).

Croxenne rapMOHHYECKHX KoNeGaHuii HallpaBJIEHHBIX BOJbL ONHOH NpsivMoii. Brenus.
Cnoxenwue B3aumuo IICPUCHINKYIAPHBIX Kostebanuit. Gurypst Jinccaxy.

CBoGozHbIe 3aTyXaronHe MeXaHUYecKHe KOTeGaHHs. XapaKTepHUCTHKH 3aTyXafoIHX
KoJIeOaHHI.

BeiyxnenHble Mexannueckne koreGanus.

DneKTpHYecKue KoreGaHus. KBasucranuonapusle Tokw.

CBobonHsle 371eKTpOMarHuTHEbIE KomeOanns B KOHTYpe 6€3 aKTHBHOTO CONPOTHBIICHHS.
CeoGomnsre 3aryxaromme SJICKTPHIECKHE KOJIeOaHHs B KOHTYpE.

BBIHYX/IeHHBIe SNeKTpHYecKHe KOIeGaHH s,

Pacnpocrpanenune sosu B YIpyroi cpene.

VYpaBHEHHS IITOCKOH H cepuyeckoit BojH.

I'pynmoBast ckopocts.

Hanoxenne (uurepdeperuus) ponH. CTogume BOJIHEL

DHeprus ynpyroit BogHEL

3Byk. Dddexr Jonnepa s 3BYKOBBIX BOJIH.

BonroBoe ypasrenue.

DJIEKTPOMAarHHTHBIE BOJIHBL
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Onruueckuit 3¢ dexr Homrepa.

JHeprus d/1eKTpoMarHuTHOH Bonubl. MHTEHCHBHOCTS 3EKTPOMArHHTHOH BOJIHBIL.

OTpaXeHHE H NPENOMICHHE MEKTPOMArHUTHBIX BOJIH OT MPAHAIBI pasiena IByX OXHOPOAHBIX
JIHBIEKTPHKOB.

3 CemecTtp.

Hurepdepenuus csera.

[lnpuna nonoc HHTEpQEpeHIUH.

KorepeHTHOCTS.

Merop IOnra.

MurepdepeHiys IpH OTPaXKEHHH TIPH OTPOKEHAH OT TOHKOM MPO3pavHOH MJIaCTHHKH.
Untepdepeniys OT IIACTHRKA NePeMEHHON TOJILUHbL (x1uHa).

Konsna HetoroHa.

MHoronydeBast HHTepPepeHUUs.

[TpumetieHHe HHTEPHEPEHIIHHL. UntepdepomeTpsrl. [IpocseTnenne ONTUKH.
WnrepdepeHIHOHHbIE 3epKana i QUIBTPBL.

Ju¢paxuws cera. [TpuHIAT [oirenca-dOpenens.

Merox 300 @penens. 30HHAd [I7TACTHHKA.

I'paduueckoe BHIYUCICHHE pe3yIBTHPYIOLIEH aMILTUTY bl (METOJ BEKTOPHBIX AHArpaMM HIH
cupais OpeHeris).

Jlndpakuys Ha KPyIIOM OTBEPCTHH H HENPO3PaiHOM JTHCKE.

Jlndpaxuus B NapajUeIbHBIX Ty9qax (madpaxius Opaynropepa).

JIndpaxuus OT HIEIH.

Judpakiponnas pemeTKa.

CriexTpanbHOe pasiokenue. Paspemaronmias CIIOCOOHOCTD PEIIETKH.

Jlngpaxiys Ha IPOCTPAHCTBEHHBIX PEIETKAX. Jlndpaxius peHTIeHOBCKHX JIy4eH.
Tonorpadus.

EcTecTBeHHBIH U IOSPU30BAHHBIN CBET.

[Tonspusaist IpH OTPOKEHHH U IPEIIOMIICHUH. 3axoH bproctepa.

[Tonspusaiys IpH ABOHHOM JIy4eTIPETIOMICHUH.

3axoH Maimroca.

UnuTepdepeHims NoIIPU30BAHHBIX BOTH.

UcKyccTBEHHOE IBOMHOE JIyUETIPEIOMICHIE (MCKyCCTBEHHAS AaHU30TPOIIHS). Dddext Keppa.
Tennosoe u3nydenue. 3akon Kupxroda.

3axon Ctedana-bosbimana. 3aKOH CMEHICHUS Buna.

dopmyna [Tnanxka.

Buemnuit Gpororddext.

dotonbl Onerr BoTte (METOT COBIANEHHH).

Dddext KomnroHa.

TopMO3HOE PEHTTEHOBCKOE H3IIyUCHHE.

XapakTepHCTHYECKOE PEHTICHOBCKOE 3Ty JCHHUE.

JlaBnenue cBeTa.

3aKOHOMEPHOCTH B ATOMHEBIX criexTpax dopmysa banbsmepa.
JnemenTapHas Teopus bopa.

Onsir ®panka 1 ['epua.

['unotesa e bpoitsis. BoiBoBbie CBOACTBA BELIECTBA.
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39. Ilpunnun HeonpeneaEHHOCTH.

40. BonHoBoe ypaBHeHue [Ipemuarepa. Gu3H4ecKuit CMBICT Y-dyuxuuy.
41. KsanToBauue sHeprum aMeKTpoHa B OIHOMEPHOH NOTEHIHAILHON sAMe.
42. KBaHTOBbII rapMOHHYECKHit OCHHWUIITOP.

43. IIpoxox/IeHHe YacTHIIBI Yepe3 MOTEHIHATbHbIN Hapbep.

44. T'naBHOE 1 OpOHTANTLHOE KBAHTOBBIE YHCIIA.

45. IlpocTpaHCTBEHHOE KBAHTOBAHHE (MarHUTHOE KBAaHTOBOE YHCIIO).

46. Cnmn snexrpona. Onsir Lltepua u I epnaxa.

47. PacnipeniesieHue 51eKTPOHOB M0 SHEPreTHYECKUM YPOBHAM aTOMOB.

48. INpuauun IMayu.

49. lllupuHa criekTpanbHbIX Tuani. ToHkas CTPYKTYpa CIEKTPATLHBIX JIMHUIA.
50. O dext 3eemana.

51. MonekynspHble crieKkTpeL.

52. BeHyX[eHHOE H3ny4eHHe. Jlazepel.
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4 MeroauvecKHe MaTePHAJIbI
CoracHo NyHKTY 12 paboueil IporpaMmal.
1. OcnoBHas aUTEpaTYpa:

1. Casenbes W.B. Kypc obmeit gusuxu: ydeOHoe mocobue s BTy30B: B 3 1 —7-e u3n.,
crepeoturt. — CI16.: Jlans, 2007.

T. 1: Mexamuka. Monexynspaas dusuka. — 432 c. (B Gubmorexe — 155 3K3.).
T. 2: DrexTpHuecTBo U MarHeTn3M. Bosmpl. Ontuka. — 496 c. (B 6ubmuoreke — 148 2K3.).

T. 3: KpanTtopas onTuxa. AtomMHas dusuka. Gusuka TEPOro Tena. Pu3KKa aTOMHOTO spa 1
seMeHTapHbIX yacTull. — 317 c. (B bubinorexe — 151 7K3.).

2. Cuyxus JI.B. O6uwmit kypc Gpu3nku: yueoHoe nocobue Ang By30B B 5 T. — M.: ®u3Mariur,
2005-2006.

T. 1: MexaHuka. — 5-e U3, crepeotun. — M.: ®u3marmut, 2006. — 560 c. (B Oubnuorexe —
101 3K3.).

T. 2: TepmoauHAMHMKA U MOJIEKYJIIpHAS dusmka. — 5-¢ U3, ucnp. — M.: GU3MaTIuT, 2006. —
543 c. (B 6ubnuoreke — 100 3K3.).

T. 3: DJIEKTPHUYECTBO. — 3-€ U3JL., CTEPEOTHIL. — M.: ®usmamut, 2006. — 654 c. (B bubnnoTeke
~ 100 3K3.).

T. 4: OnTuKa. — 3-€ u3l., crepeoTHil. — M.: ®@usmaraut, 2005. — 791 c. (B 6ubmuoreke — 101
9K3.).

T. 5: AToMuast ¥ sjepHast GH3nKa. — 3-¢ U3/, CTEPEOTHIL. — M.: ®usmariut, 2006. — 782 ¢. (B
6ubmmoteke — 100 3K3.).

3. 3ucman [A., Tozec O.M. Kypc obmeit pusuxu. B 3-x TT. [DnexTponnsii pecype] — ClII0.:
JNans, 2007.

T. 1: Mexasuka. MonekynspHas ¢usuka. Konebauus u BOJHBL — 7-e w3, — 352 ¢. Pexum
JoCTyIa on-line c KOMITBEOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_1d=503.

T.2: DNeKrpu4ectBO ¥ MAarHCTH3M. — 7. w3 —352c¢. Pexum jpoctyna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll id=151 ¢ xomustoTepoB TYCYP.

T. 3: Ontuxa. OU3MKA aTOMOB M MOJIeKy:l. (PU3KMKa AaTOMHOTO S/1pa ¥ MUKPOYaCcTHIL. — 6-e u3 .
-512c. Pexum JocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=508.

2. JlonotHMTe/IbHASL JIHTEpaTypa:
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1. Casenven M.B. C60pruK BOHPOCOB U 3a1a4 mo obwmei pusmke. [IneKTPOHHBI pecypc] — 5-
¢ H|3&, crepeormn. —CII6.: Jlams, 2016. -~ 292c¢. Pexum Joctyna  on-line:
http://e.Ianbook.com/books/element.php?pllncid=25&p11_id=7l 766 ¢ xommbiotepo TYCVYP.

2. Hponos U.E. Mexanuka. OCHOBHBIE 3aKOHBI — 8-¢ usn., crepeorunr. — M.: BUHOM.,
Jlaboparopus suanmit, 2006. — 309 c. (B 6ubmmoreke - 99 k3.).

3. HUponos MLE. ®usuka maxpocucrem. OCHOBHBIE 3aKOHBL. — 3-€ H3[A., CTepeoTHH. — M.:
BUHOM. Jla6oparopus 3uanwuii, 2006. — 207 c. (B 6ubnnoteke — 50 3Kk3.).

4. Mponos UL.E. Dnexrpomaruetnsm. OCHOBHbIE 3aKOHEL YueGHoe rocobue 171s BY30B. — 5-¢ M3,
—M.: BUHOM. JIa6oparopus sHanuit, 2006. — 319 c. (B 6ubmmnoreke — 101 7x3.).

5. Uponos U.E. Bommossle npoueccsl. OCHOBHEIE 3aKOHE: yuebHoe mocobue. — 3-¢ m3g. — M.
BUHOM. JlaGoparopus 3nanuii, 2006. - 263 c. (B 6ubauotexe — 100 3x3.).

6. Uponos M.E. Kpantopas ¢usnka. OCHOBHbIE 3aKOHEI: Yuebroe mocobue s By3oB. — 2-e
131, on. — M.: BUHOM. Jla6oparopns 3uanwmit, 2004. — 256 c. (B 6ubmuoTexe — 100 7k3.).

7. WUpogos W.E. 3amaun no o6meii ¢usnke: YueGHoe nocobue g BY30B. — 7-¢ wu3n.,
crepeoTHir. — M.: BUHOM. JIa6oparopus 3uanuit, 2007. — 431 c. (B 6ubnuoreke — 496 3k3.).

8. Ueptos AT, Bopobsée A.A. 3agaunuk mo dusnke: Yuebroe nmocobue mis BTY30B. — 8-¢
U311, niepepab. u go1m.— M.: ®usmariut, 2007. — 640 c. (B 6ubmiorexe — 99 3k3.).

9. Bonskeninreita B.C. CGopruk 3amad no obmemy Kypcy ¢ou3uku: YueGHoe mocoGue mis
BTy30B. — 12-¢ u3z., Hemp. — M.: Hayka, 1990. — 396 c. (B 6bubnuotexe — 148 sx3.).

10. Kosripes A. B. Kype nexuwmit mo $usnxe: Yuebunk. — Tomck: TYCYP, 2007. — 421 c. (B
oubmorexe — 697 3k3.).

11. Kananmwkos H.II., Koxepruxop HM. ®wusuxa. UnrepHeT-TecTHpoBaHte (Ga30BLIX 3HAHMI.
[OnexTporHBlf pecypc] —1-e m3n - CIT6.: Jlams, 2009. —160c. Pexum JIocTyna  on-line:
http://e.lanbook.com/books/element. php?pl 1 cid=25&pl1_id=172 c xomnsrotepos TYCYP,

12. Jlosogcxmit B.H. Kypc dusuxn. B 2-x TT. [DnexTponHsLi pecype] — 6-e U3, HCIIP. U JIOII. —
CII6.: Jlans, 2009.

T. 1: ®usuyeckue 0CHOBEI MexaHHKH. OJNeKTpuYecTBO U MarHeTH3M. Pusuka KoneGaHuil
BOJIH. -576 c. Pexxum J0cTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=236.

T.2: KsantoBas ¢usmka. CraticTHueckas usuka u TepmommHaMuKa. CoBpemennas
bu3nyeckas KapTuHa MHpa. - 608 c. Pexum J0CTyna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=239 ¢ KkoMmIprotepos TYCVP.

13. Casenben U.B. Kypc o6meit dpusnxn. B 3-x 1T, [DnexTponnslit pecype] — CIT6.: Jlans, 2011,

T. 1: Mexannxa. Monexynsapuas dusnxa. — 11-e w3, crepeotun. — CII6.: Jlaus, 2011. —
432 c. Pesxum JocTytia on-line c KOMIIBIOTEPOB TYCVYP:
_h_tgg://e.Ianbook.com/books/element.php?pl1 cid=25&pll id=2038.
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T. 2: DieKTpUYecTBO ¥ MarHeTHsM. Bomusl. Onruxa. — 11-¢ m3n., crepeotui. — CII6.: Jlans,
2011. — 496 c. Pexum jJocryna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2039.

T. 3: KsanToBas ONTHKa. AToMHas ¢pusnxa. Ousuka TeEPIOTO Tesa. PU3IHKA ATOMHOTO sipa U
JeMEHTapHBIX 4acTHI. — 10-e u31., CcTepeoTul. — CI16.: Jlams, 2011. —320c. Pexum
JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pll_cid=25&pl1 id=2040.

14, ®pumr C.D., Tumopesa A.B. Kypc obmen $usuku. B 3-x TT. [DneKTpOHHBIH pecypc] —
CI16.: JIans, 2009.

T. 1: du3HuecKHe OCHOBBI MeXaHUKH. MoneKynsapHas Gu3HKa. Kone6auus u BONHBL — 13-
w3, crepeorui. — CII6.: Jlans, 2009. — 480c. Pewxum pmoctyma on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=416 ¢ xomnsroTepoB TYCYP.

T. 2: DJeKTpUUYeCKHe H SIEKTPOMArHETHYECKUE SBJICHHA. — 12-e w3n., crepeorun. — CIIG.:
Jlans, 2009. - 528 c. Pexum JIOCTyTIa on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=418 ¢ xommsroTepoB TYCYP.

T. 3: Ontuka. AtomHas ¢pusuka. — 10-e u31., CTEpeOTUIL. — CT16.: Jlanb, 2009. — 656 c. Pexum
JoCTyIla on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=419.

3. YyeOHo-MeToANYeCKHe Moco0Hsl H POrpaMMHoOe obecrieueHue

1. Vuebno-memoouueckue nocobua 01 NpaAKMUHECKux 3aHAMUIL U CAMOCHIOAMENbHOU
pabompl [DNeKTPOHHBIH pecypcl:

2.1. Uyxxos FO.I1. PaboTta U 3HEPrus. 3aKOHBI COXpAHEHHsA B MeXaHHMKe: COOPHHK 3aj@ad i
PAKTHYECKHX 3aHATHH. — TOMCK: TYCVYP, 2010. — 24 c. Pexxum gocTyna cBOGOHBIH 11 CKaTHBAHUAL:
http://edu.tusur.rw/training/publications/1100.

2.2, Jlsaus A.B., Marasunnuxos A.JL, Tposs JL.A. MosexynsapHas ¢uzuka: COOpHHUK TECTOBBIX
BOIPOCOB JUISI CaMOCTOATETbHOM paGoTHI U Ul NPAKTHYECKAX 3aHATHH. — 2009. 30 c. Pexxum goctyna
CBOOOIHBIH [T CKAYHBAHUA: http://edu.tusur.ru/training/publications/1234.

2 3. JIsunn A.B., Marazunnukos A.JL., OproBckas JI.B. Tepmoauuamuka. Yacte 1: COOpHHK
TECTOBBIX BOLPOCOB Ul CaMOCTOATEIBHOH paboTel ¥ Uil MPaKTHYECKHUX saasaTHi. — 2009. 43 c.
PexxuM J0CTyIIa CBOOOAHBIN I CKaYUBaAHUA: hitp://edu.tusur.ru/training/publications/1235.

7 4. Taneesa AWM., Jlsuud A.B., Mara3uHHHKOB AJl. TepmonuHaMHKa. Yacte 2: COOpHUK
TECTOBBIX BOIPOCOB IUIS CaMOCTOSTETbHOH paboThl M JUIA MPAKTHYECKHX sausTai. — 2010. 22 ¢.
PeskuM 10CTyIIa CBOOOAHBIH UL CKaYMBAHMA: http://edu.tusur.ru/training/publications/ 1236.

2.5. Bypauesckuit 10.A. Bosnosas ontHka: Mertoanueckoe mnocobue. COOPHHUK TECTOBBIX
BOIIPOCOB. - 2009. 24 c. Pexum JocTyna CBOOOIHBIH st CKauMBaHU:
http://edu.tusur.ru/training/publications/1233.
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2.6. Yyxxos F0.T1. DieMeHTBI aTOMHOI (PH3MKH H KBAHTOBOH MEXAHHKH: YuebHO-MeTOMUECKOE
noco6ue. COOPHUK TECTOBBIX BONPOCOB. — TOMCK: TYCVP, 2011. - 68 ¢. Pexum noctyra cBoGoaubit
A1t ckauuBanms: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobus ona evtnonnenus nabopamopnsix paéom [INeKTPOHHBIA
pecypc]:

3.1. Bypnosunus B.A., Tposin JLA. JlunaMuka MasTHHKA Ob6epbeka: Metonuueckue ykazanus
K naboparopHoil pabote. —2007. 13c¢. Pexum Joctyna CcBOOONHBIM I CKa4MBAHHUSA:
http://edu.tusur.ru/training/publications/918.

3.2.Taneesa A M., Usanosa E.B. Usyuenue IEKTPOCTATHYECKOTO MoJist: MeToauueckue
yKazaHusg K sabopatopHo# paGote. —2011. 11 c. Pexxum JocTyna cBOOOAHBIH JUId CKaYMBaHHUA:
http://edu.tusur.ru/training/publications/926.

3.3. Vsanosa E. B. U3yuenue MaruuTHOro mojs KpyroBOro Toka: MeTonnueckue ykasaHHS K
naboparoproif  paGore. —2007. 12c¢. Pexum Jocryna  cBOOOIHBIM A/l CKAYHBAHHS:
http://edu.tusur.ru/training/publications/863.

3.4. Bypauescknit F0.A. Onpenenenue YOCIBHOTO 3apsja 3JIeKTPOHA METOIOM MarHeTpOHa:
Meronudeckue ykasanus x naboparopHoit pa6ote. — 2011. 14 ¢. Pexum oCTyna I CTYACHTOB,
corpyanukoB TYCVP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuuus B.A., Tposu JLA. M3syyenne 3aTyXarommx o1eKTPOMArHHTHBIX KONeGAHMIL:
Metonudeckue ykazanus k naboparopHoit paGote. —2007. 14 ¢. Pexum JOCTyIla ¢cBOOOAHBIN st
CKayuBaHHs: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckast JIL.B. Usyuenne MHTEPOEPEHIHT  JIA3ePHOTO H3TY4eHHS: MeTomHuecke
yKaszaHHs K JsabopaTtopHoit paGorte. —2010. 9c. Pexum JocTyna CBOOOMHBIA IS CKaYHBaHHS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopo M. B., Bypnosuuus B. A. Bremmmuii dorosdpdekr. Usyuenue 3axona Cronerosa
H TIpoBepka (popMynbl JiHIITeHHA: MeTomuueckue yKasaHus Kk jgabopatoproit paGore. — 2009. 11 c.
Pexxum noctyna cBoGOMHBIM 11 cKadHBaHUS: http://edu.tusur.ru/training/publications/851 .

3.8. 3axapos H.A., Kupnimios A.M., Hccnenoanue crekrpa aroma BoJopona: Meroauyeckue
yKazaHus K JsiabopatopHoil pabote. — 2011, 18 ¢. Pesxum AocTyna CBOOOIHBIN IS CKAYMBAHHS:
http://edu.tusur.ru/training/publications/917.
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