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MHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUHMCKOM OEAEPALIMH
PesepanbHoe rocyIapeTBeHHOE GI0KETHOE obpaszoBareibHOe yupexaenne BhICIIEro obpasoBannn

«TOMCKHHI I'OCY JAPCTBEHHbBIIT YHHUBEPCHUTET CUCTEM YTIPABJIEHUS U
PAAHOBJIEKTPOHHUKH» (TYCYP)
N YTBEPKIAIO
ﬂnpeméi)/ﬂenap;'ameum obpa3zosanns
/ AT ILE.Tposn
&y 2016 .
PABOYASI IPOTPAMMA YYEBHOM JHCHUATIJIUHBI

OU3HUKA
YpoBeHb 0CHOBHOH 06pa3oBaTebHOl HPOrpaMMBbl OakasaBpuar
Hanpasienue noarorosku 11.03.04 «DJIEKTPOHHKA H HAHOYJIEKTPOHHKA»
IIpodpuns « Mukposrrexrponnka n TBEPIOTENLHAS J1eKPOHHKA»
®opma 06yueHns o4YHas
®aKkynbTeT 3JeKTPOHHON TeXHHKH (PIT)
Kadenpa pusmueckoii 3IeKTpOoHHKH (D)
Kypc 1,2 Cemecrp 2,3

Yuebnslii niian nabopa 2013 o2 H HOC/IeXYWIUX JeT

Pacnpenenenne pagouero BpEeMeHH:

Y (o} [ap] - w, = =~ o0 z
Bunw! yuebHoii paGors £l B2l e| e el Il O~ I~ P =
Ne S |g|¢egls|g|g g |8 |8 | §
51| 2|22 12 |2 |8 |& =
@ -] @ 5] 5] *] L% v =
&) o Q Q O Q |®) &) =
1.} Jdexkunn 48 | 36 84 | yacos
2.| Jlaboparopubie pa6oTn 32 | 16 - 48 | wacos
3. IIpakrHueckne 3ansaTus 40 | 38 78 | wacos
4 Kypcosoii npoexr/pa6ora (KPC) 9ac0B
. (ayauTopHas) ) )
5.| Beero ayxutopusix 3ansThii (Cymma 1-4) 120 | 90 210 | yacos
6. U3 Hux B HHTEpaKTHBHO tdhopme 19 | 19 38 | wacom
Camocrosteannas pagora CTYNEHTOB 4yacos
7. 132 ] 90 222
(CPC)
8. | Bcero (6e3 IK3aMeHa) (Cymma 5,7) 252 | 180 432 | gacos
Camocr. pa6ora na noaroros , exau 4acos
9 < y 36 | 36 72
3K3aMeHa
10/ O6umasn TpyroemkocTn (Cymma 8,9) 288 | 216 504 | acos
(B 3a9eTHBIX equEMNAX) 8 6 14 | 3ET
Ik3amen — 2,3 ceMecTp
Tomer 2016
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RaeemoTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapbl

npotokosn Ne 113 ot « 20 » 4 2016 1.
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PaGovas mporpamma cocrasiieHa ¢ y4éroM Ttpebosanuii PenepanpHoro [0CylapcTBeHHOTO
obpazopatenbHoro cravjapra Beicmiero obpasosanus (PI'OC BO) no HanpaBieHHIO MOATOTOBKH
11.03.04 — «DnexTpoHMKA W HAHOMICKTPOHHKA (YPOBCHb OaKajlaBpHara), YTBEPXKACHHOTO MPHKA30M
MunuctepceTsa o6pazoBanus u Hayku Poccuiickoit Oepepannu ot 12 mapra 2015 r. Ne 218, pacemorpena
W yTBepxKIeHa Ha 3aceannu kadeaps! Gusukn 20 arpens 2016 r., npotokosr Ne 113.
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1 Heau u 3anaum gucuummus! « Ou3nKay

Jucnurumna «®uznkay H3y4acTCsl BO BTOPOM M TPETBEM CEMECTpe U MpeayCMAaTpPHBaeT 4YTEHHE
JIeKIHH, TPOBENCHHE MPAKTHYECKHX H nabopaTOpPHBIX  3aHATHIA, MOJIYYEHHE Pa3JIMYHOTO poja
KOHCYJIbTAllHH.

Heawro pgucnummmner «duzukay gpiIseTes (opmupoBarue y cryaentos TYCVYP ueinoctHoro
PE/ICTAB/IEHUS O (UIHYECKHX MPOLECCaX M ABJICHHUSX, IPOTEKAIOIUX B NPHPOJE, NOHUMAHMS
BO3MOXXHOCTCH COBPEMEHHBIX HAayYHBIX METOAO0B IO3HAHHS IpUPOZBl M BJAJEHHS HMH HAa YPOBHe,
HEOOXOIMMOM JUTA PELICHHS MPAKTHYECKUX 3a1aY, BO3HHKAFOUIMX I[TPH BBIIOIHEHHH MPO(ECCHOHATBHBIX
o0s13aHHOCTEH.

3ajpaveit H3yueHHs Kypca GH3HKH ABJILETCS OCBOCHHE CTYJCHTAaMH H YMEHHUE HCIIOIb30BATE:
¢ OCHOBHBIX IIOHSATHI, 3aKOHOB ¥ MOJIe)IeH :
MEXaHUKH;
TEPMO/IHHAMMKH;
JJIEKTPUYECTBA H MarHETU3MA,
KonebaHut H BOJIH,
OIITHKH;
aTOMHOH pu3uku;
> (H3MKH TBEPAOTO Tela;
» sLIepHO QH3HKH;
¢ MCTOI0B TCOPETHYIECKOTO U SKCIIEPHMEHTAIBHOTO HCCIIEIOBAHHI B ¢busuke;
® METOIOB OLICHOK MOPAIKOB (PH3HUECKHX BEJIHYHH.

YVVVVVY

2 MecTo AMCUHNIHHBI B crpykrype OOII

Jucuummna  «®usuka»  oTHocHTCs K 9HCIly  JMCHMIUIMH — MaTeMaTHYecKoro  u
CCTCCTBCHHOHAYYHOro IMKJIa (6a30Basg 4acTh MHKIA OGLIMX MATeMATHUYECKHX K €CTECTBEHHOHAY YHBIX
AUCHUIUTME B (eepabHBIX rOCYNapCTBEHHbIX 00pa3oBaTe/IbHBIX CTAHAAPTAX BBICIIETO oOpazoBaHus -
@I'OC BO B1.B6. 3nanus n nassxm, TIOJTyCHHbIC IIPH H3YYCHUH (PHU3MKH, UCTIONB3YIOTCS B TTOCJIE Y FOIIHX
AHCLHIUIMHAX  TyMaHUTapHOTO 1ukna: «Pmiocodusy», mpodeccronamsHoro mukna:  «Teopernueckue
OCHOBDI SMEKTPOTCXHHKMY, «MaTepHaIbl YTEKTPOHHOMH TeXHHKH», «DH3HUYCCKHE OCHOBEL OJIEKTPOHHKH »,
«TBeproTensHas HIeKTPOHHKAY, «BakyyMHad u 1a3MenHas JJIEKTPOHHKA», «KBaHTOBas H oNTHUECKas
QNIEKTPOHMKAY»,  «DH3MKA  KOHIEHCHPOBAHHOIO cocrosHus»,  «Hanoonexrponuka»,  «®dmsuka
O1yTIPOBOJHHKOBY, «KBaHTOBas MexaHuKay, «Be3omnacHocTs KH3HEIEATCTLHOCTH Y.

3. TpeboBanus k pe3yJIbTATAM O0CBOEHHS JHCIHHILIHHbI
ITporiecc wu3ydeHHs AMCHMILTHHBL «Duszuxay HampaBjieH Ha QopMupOBaHHE CIEYIOIIHX
KOMITETeHIIHH;

obuienpogeccuonanbuie Komnemenyuu (OIIK):

1) cnoco6HOCTh TpencTaBiATh A/ICKBATHYIO COBPEMECHHOMY YPOBHIO 3HAHHH HAYYHYIO KapTHHY
MHPA Ha OCHOBE 3HAHHMS OCHOBHBIX TOJNIOKEHUH, 3aKOHOB H METO0B eCTECTBEHHEIX HayK U MaTeMaTHKH
(OIIK-1).

B pesynbmame usyuenun xypca Puzuxu cmyodenmot donrcHoL:

3HaTe (u3MUECKHEe OCHOBBI MEXaHHKH, MOJICKYNAPHOR (QU3HKH, IPUPORY KoNeOaHHi ¥ BOIH,
OCHOBBI MOJIEKY/IAPHOH (H3MKH H TEPMOAHHAMHKY, SJICKTPUYECTBA U MAarHeTH3Ma, ONTUKH, aTOMHON H
SLAEPHOH QusHKy.

YMeTh HCTIONIB30BaTE TEOpeTHYECKHE 3HAHHS IpH  OGBSICHEHHH PE3YNIHTaTOB IKCIECPHMEHTOR,
[IPUMCHATDL 3HaHHsL B 0ONacTH GU3UKH JUIS OCBOEHUS 001enpoQecCHORATBHBIX JMCIHILIIHE U pelieHHs
poecCHOHAILHBIX 337124,

Baajers Hapbikamu Qu3HYECKHX MCCIIEI0BAHMIL.
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2) ¢rHOCOGHOCTD BBIABIATH ECTECTBCHHOHAYYHYIO CYIIHOCTH 1po6iieM, BOSHHKAIOMINX B X0I€
1pod)ecCHOHABHOM JeATENBHOCTH, TIPHBIIETD UL HX PeIICHHA COOTBETCTBYIOIIHMH QPH3HKO-
martemarudeckuit anmapar (OITK-2);

B pesyromame uszyueHua Kypca QusuKku cmyoenmsl 00JIHCHBL:

3HATH OCHOBHBIE 3aKOHB! MEXAHHMKH, MOJIEKYISPHOH (GU3HKH, TPUPOIY xoJsiebaHui U BOJIH, OCHOBBI
MOJIEKY/IApHO#M (H3UKM U TEPMOIHMHAMHKH, JJICKTPHUICCTEA H MarHeTH3Ma, ONTHKH, aTOMHOH U AJEepPHOH
hU3HKH.

VMeTh BBHUBIATH QH3MYECKYIO CYHMIHOCTH NpoOiieM, BO3HMKAIOIIMX B XOAC npodecCHOHANBEHOH
JIEATEILHOCTH.

Biagerh HABHIKAMH HCIIONB30BAHHS (H3MKO-MATCMATHYECKOrO arnmapata Uil pElLIeHHsT 3THX

npodieM.

3) cocoGHOCTH HCIONb30BATH OCHOBHBIE [IPHEMBI 06paboTKH H IPEACTABICHHS
skciepuMenTabibx faHHbX (OITK-5).
3naTh OCHOBHBIE IIPHEMBI 00pabOTKH 3KCIIEPHMCHTAIBHBIX TaHHBIX..
YMeTh UCIOJIb30BATh TEKCTOBLIM pelakTop 1A HAllHCaHUS OTHYETOB 110 JafopaTopHBIM paboTaM.
Hcnonp30BaTh mporpaMmy o6paboTKu U IIPEACTABIICHHS pe3y/IbTaToB.
Biagers HaBBIKAMH 00pabOTKH IKCIIEPHMEHTATBHBIX PE3YIbTATOB.

4. O6BbeM IMCHMILTHHBI H BH/ALI y1eOHOil padoThl

O61mas TpyA0eMKOCTh AUCIUIUINHBI COCTABIIACT 14 zaveTHbIX equHuL (3ET).
Bun yueGHoi paboTh Bcero CemecTpsl
4acoB
1 2 3 4
AyamTopHble 3aHFTHS (BCErO) - | 210 ; 120 | 90 |
B ToM gHce:
Jlexumu 84 48 36
Jla6oparopHble padoTel (JIP) 48 32 16
ITpakTiyeckue 3anaTus (I13) 78 40 38
"CamocrosiTeannas pabora (Beero) - | 222 1132 ] 90
B ToM umciie:
[Tpopa6oTka JIEKIIHOHHOr0 MaTepuana u MoJAroToBKa K 70 40 30
KOHTPOJIBHBIM MEPOIPHSATHAM
[ToaroToBKa K IPAKTHYECKHM 3aHSTHIM U BBIITOJIHEHHE 104 60 44
WH/IHBHIYTbHBIX 3alaHHI
TToAroTOBKA K BHITOJHEHHUIO | 3alHTE Ja00paTOPHBIX 48 32 16
pabot
B IpOMEKYTOYHON aTTECTAIMH (IK3AMCH) 72 36 36
O61mas TpyAOeMKOCT, | © "ac 1 504 288 | 216
3aueTHBIC CHAUHHUHE TPYAOEMKOCTH - , T 3 3

Dk3aMeH 2,3 ceMecTp
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S. Conmepxanue NUMCIHIHHBL
5.1. Pa3mens! QUCIMIUIAH B BHIBI 3aHITHI

oo Dopmupy-
& xR = ~ g & 9~ PMHDY
No 1/ Haumenosanwe paznena E §« E % é g é § ) g @ g eMbie
54 A [V} * Q. [>% : M
JHUCIATUTHHBL () & < %| KOMIETEHIHH
S |5 F=afiE|fgc (OI1K)
BTOPON CEMECTP
1 Knaccuueckas u 10 8 8 126 52 OIIK-1,
PENATHBHCTCKAS MEXaHUKA OIIK-2,
OIIK-5
2 Monexynsapuaas ¢pusuka. 8 8 8 24 48
Tepmomunamuka. DieMeHTEI
usHIecKoll KHHEeTHKH
3 JJIeKTpocTaTHKa 8 8 8 24 48
4 Iocrosmneni 6 4 10 20
SNEKTPUYECKUH TOK B
MeTajUlax, BAKYyMe M razax
5 DNeKTpOMarueTH3M 8 4 8 28 48
6 Konebauus u Boxus 8 4 4 20 36
TPETUI CEMECTP
7 BostnoBas ontuka. 12 8 12 24 56 OIlK-1,
Bzaumoneiicreue H3TYUYEHHS ¢ OIIK-2,
BerecTBoM. KBanrogas OIIK-5
ONTHKA
8 DJIEMEHTHI KBAHTOBOIH 10 4 12 24 50
MEXaHUKH
9 DNIeMEHTBI KBAaHTOBOM 8 4 8 26 46
CTATHCTHKH ¥ (DH3HKH
TBEPJIOTO Tejia
10 OnemeHTHI spepHOit GH3HKE U | 6 6 16 28
(GH3MKH dIeMeHTapHBIX
qacThil. CoBpeMenHas
husuveckas kapruna Mupa

HUTOIr'O, yacos 84 48 78 222 432
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5.2 CogepxaHue pa3ae/ioB JHCHHILIHHBI (110 AeKIHUAM)

Ne
i

HaumenoBanue
pa3zesnos

CopmepxaHHue pas/ie/ioB

Tpynoém-
KOCTh
(vac)

C[)ovampyeT
Mble
KOMIIECTEHII
uu

BTOPOU CEMECTP

Kiaccenyeckast ¥
pPEIATHBHCTCKAS
MeXaHuKa

1.1 Beemenue. Gusuka B CHCTEME €CTECTBCHHBIX
nayk. O61mas cTpyKTypa Kypca Gu3nKm.
Mexanuka. OCHOBHBIE KHHEMATHYECKHE
XapaKTePUCTHKH NOCTYNATENbHOIO 1
BpALIATEIIBHOTO IBHKCHHU.
1.2 ViHepuMasbHBIE CHCTEMBI OTCYETA H 3aKOHBI
Hptotona. Cuibl B MexaHuke. Pabota u
kuHeTndeckas dHeprus. KoHcepBaTUBHBIC CHIIBI
¥ [OTeHIHanbHas YHeprus. CBsi3b MEXIy CHJIOH H
HOTEHIHATHLHON dHEpruei. 3aKOH COXpaHCHUS
[IOJIHOH MEXaHWYECKOH JHEPIUHU B [IOJIE
[OTEHIIMATBHBIX CHJI. 3aKOH COXPaHEHHUS HUMILY-
nbca. AGCONTIOTHO YIIPYTHH H HEYIPYTHH yIaphlL.
1.3 HesHepuuasibHbie CHCTeMbl 0TCuETa. CHIIBE
uHepluy. [[BHXKEHHE B [10JIC TATOTEHHUSL.
1.4 TTonsrrae abCOMOTHO TBEPJIOTO TENA.
OcHOBHOE ypaBHEHHE JHHAMUKH abCOIIOTHO
TBepOro Tena. MoMeHT HHepuuu. MoMenT
CHUIBL. MOMEHT uMITyJibca. 3aKOH COXPAHEHUs
MoOMeHTa uMIysca. KuneTnyeckas SDHEprust
BpaIIAIOIIErocs Tea.
1.5 [Moctynarel Dinmredna. KnnemaTtHka
CreHaIbHON TEOPUH OTHOCHTEIBHOCTH.
JlunaMuKa CIelHalbHOH TeOPHH
oTHOCUTENBHOCTH. [ToHsTHE 00 06LIeH TeOpHH
OTHOCHTEJIBHOCTH.

10

OIIK-1,
OIIK-2

MoJiekyasipHas
duzuka.
TepmoAHHAMHKA.
JJ1eMeHTbI
dusHIECKOH
KHHETUKH

2.1 MHKPOCOCTOSTHHE W MaKPOCOCTOSHHE.
DyHKIMH COCTOSHUS. Y paBHEHHUS COCTOSAHUA
WIeaIBHOTO H peayibHOro rasa. Pacrpesieicnne
SHEPTHH IO CTENEHM cB0oGO L. PYHKIHHU
npomnecca. BHyTpeHHss SHEPTHA HICATBHOIO H
peansHoro rasa. Pabora. [lepoe Hata10
TepMOIHHAMUKH. ATHa0aTHICCKUH HPOLECC.
2.2 TemnoéMKOCTs HAEATBHOTO ra3a. Kpartkue
CBEJIEHHS M3 TEOPHH BEPOATHOCTEH.
Pacripeie/ieHAst MOJIEKYJI [IO CKOPOCTSAM H
KHHETHYECKHM dHeprusM. bapomerpuyeckast
dopmyiia. PacrpesienieHue MOJIEKYJ 10
[TOTCHIHATBHBIM DHEPTHM (pacipeeicHue
Bonwbumana). Pacnipenenenne Makcpea-
bonpimana.

2.3 CraTHCTHYECKHI BEC | DHTPOIHS.
O6paruMble B HEOOPATAMBIE MPOLIECCHL. 3akoH
BO3PACTAHHs DHTPOIIHH. TpeTbe HAYAIO0

OIIK-1,
OI1K-2
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TepMOIMHAMHKH. TepMouHaMugecKuii cMbIci
OHTpONMH. Tennossle MalTHHEL

2.4 Dnemento! huzHdecKoit kKuneTHkH. Yactora
CTOJIKHOBEHHI, BpeMs H JIMHA CBOGOIHOIO
npobera. SIBjieHus nepenoca B razax - quddysus,
BHYTPEHHEE TPEHHE, TEIUIONPOBOHOCTE.
3aBHCHMOCTB KO3 PUIMEHTOB MepeHoca oT
AABJICHUS ¥ TEMIIEPATYPHI I'asa.

3 IAEKTPOCTATHKA

3.1 Ilonstre 31eKTPOCTaTHYECKOrO OIS,
XapaKkTepHCTHKH 37IEKTPHYECKOr0 MO Teopema
l'aycca ns BexkTopa HanpspkeHHOCTH
3JIEKTPOCTATHYECKOTO MOJISt B BAKyyMe.
[Ipumenenne teopemsr I'aycca k pacuery
HAIIPSHKEHHOCTH 2JEKTPHYECKUX TOJIEHH.

3.2 PaboTa cHIl 91eKTPHYECKOTro MOJIS. Teopema
O MUPKYISIIIHH BEKTOPA HANPSIKEHHOCTH OIS,
Hotennuan u paznocts motennnanos. Cesi3p
MEXKIY HAIPAKEHHOCTHIO U MOTEHIIHATIOM.
Pacuer norenimanos npocreituux
JICKTPHYECKHX MOJIEH.

3.3 DneKkTpuYeckoe mose AUIos.
DJNEKTPHYECKAUI IUII0JIb BO BHEIIHEM
SJIEKTPUYCCKOM ToJe. SIBieHne nmonapusamuu
AHIIEKTPUKOB. [1019pH30BAHHOCT JMDITEKTPHKA
U THIJIEKTPUYECKAs! BOCTIPUMMYHBOCTD.
DNEKTPHYECKOE CMEICHHME. Teopema I'aycca mst
BEKTOpA 3€KTPHUECKOro CMEIICHHS.
DNeKTpUYECKOe 110JIe B MIIEKTPHKE. Y CIIOBHS Ha
TPaHHIE ABYX THIIEKTPHKOB.

3.4 DnexTpuueckoe 1ose BHYTPH HPOBOJHHKA H y
ero nosepxHoctu. Pacnpenenenue 3apsmna B
poBoaHuKe. [IpOBOAHUKY B aneKTpHYecKoM
1noJjie. DNEKTPOEMKOCTE YeIMHEHHOTO
nposoanuka. Kongencaropst. Dueprus
3apsHKEHHOI0 KOHAEHCATOpa. DHEPrus
SNCKTPUYECKOTo 11011, OObEMHAA IIIOTHOCTD
SHEPrUHu.

OIIK-1,
OIlK-2

4 IHocrosinubrii

JIeKTPHYEeCKHI
TOK B MeTaJljiax,
BAaKyyMy H rasax

4.1 TocrosHHEI onexTprYeckuil Tox. CHila 1
IUIOTHOCTH TOKA. 3aBHCHMOCTB IUTOTHOCTH TOKA
OT XapaKTePUCTHK HOCHTeNeH ToKa. Y paBHeHHe
HENPEPLIBHOCTH UL ITOTHOCTH ToKa. CTOpoHHME
CUIBI ¥ 3.1.c. 3akoH OMa u J[xoyns — Jlenua B
AuG(epeHITHATBHON M HHTErpaIbHOM dopme.
MorHoCTE TOKA.

4.2 DnexTpHuecKuii TOK B BaKyyme. 3aKoH
borycnasckoro — Jlenrmiopa.

4.3 DeKTpHYeCKHH TOK B razax. BB ra30BbIx
paspsizios. Mounzanus raza. PexoMOuuarms
HOHOB. HecamocTostenbHbIil U camocTos-
TEJIBHBIA paspsiiel. Bropudnas smMuccus.
LonsTue o rutasme. Inasma B MarauTHOM mojte.

OIIK-1,
OIIK-2
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5 DaeKTpoMarte-
TH3M

5.1 MaruuTHOE ToJle B BaKyyMe. 3akoH buo-
Casapa-Jlaruaca. Teopema ["aycca Juid BEKTOpa
arguTHOH HHAYKIMH. Teopema O NHPKYTALMA
BeKTOpa MarHUTHOH numykuuA. [lone conenonna
1 Topora. [{BIDKEHHE 3apsioB ¥ TOKOB B
marauTHOM nose. Cuna Amrepa. Cuna Jlopenua.
PaGoTa, coepiaeMas Ipy MEPEMEIIEHHH 11PpO-
BOJHHKA U KOHTYPa C TOKOM B MarHHTHOM I0JI€.
5.2 MaruuTHOe 1oJie B BellecTBe. Buiibl
marseTukoB. HaMarauueHHOCTh. BekTop
HAIPAKEHHOCTH MAarHMTHOTO 10JIs. MarnuTHas
IPOHHIE@EMOCTE Cpejibl. Teopema o IHPKYIISIAK

OIIK-1,
OIIK-2

|

BEKTOpA HAIPSDKEHHOCTH MarHHTHOTO [TOJI.

5.3 SIpyicHHUE JIEKTPOMArHUTHOH MHIYKIIHMH.

IIpaBuiio MarHuTHOM Tosie. ekt

Xomna. Jlenna. ITpupona 5.4.c. MHIYKIIHH.

[ {upKyJisiust BEKTOpa HAlPSHKCHHOCTH BUXPEBOTO

MATHHTHOTO N0J14. SIBJIEHHE CaMOUHTyKIIHH.
unykrusHOCT. B3anmuas natykius. Tok npu

3aMBIKAHHMH ¥ PAa3MbIKAHHH IICTIH.

5.4 DHeprus MarHuTHOTO oy, OOBEMHAA

IUIOTHOCTh DHEPrHH. BHXpeBO€ 3JIEKTPHUECKOE

nose. Tok cMelenus. Y pasHeHus Makcsesuia B

uHTerpantbHoil 1 M depennnaTbHol popMax.

OTHOCHTEILHOCTD HJIEKTPUIECKOr0 H MarHUTHOT'O

NoJIeH.

6 KoJje0aHnsa u
BOJIHBI

6.1 Mexanuueckue Kojebanus. MneanbHbrit
rapMOHHYECKHH OCHMILIATOP.
JuddepeHunanbioe ypaBHEHHE FapMOHHIECKOT0
OCIIIULIATOPA U ero pelleHne. AMIUIHTY A,
yactoTa U paza KoneOaHuH. JHeprHst
rapMoHHYecKoro Koiebanus. CpobosHbie
3aTyxaroline Konebanus OCIULIATopa ¢
norepsMu. Bemyxaernble Konebanus. Cloxenue
xoneGanuii (6uenus, purypsl Jluccaxy).

6.2 DnexTpoMarHuTHbIe Konebanus. CBOOOHBIC
Kosiebanus — COOCTBEHHBIE U 3aTyXarollHe.
BrinyxaeHHbIe Konebanus. Pe3oHaHc ToKa n
ganpsbxkerus. [lepeMeHHbBIA TOK.

6.3 BosHel B yrpyroi cpefe. Y paBHEHUE BOJIHEL
JInuMHA BOJIHBI, aMIUTHTY/Ia BOJIHBL, BOJTHOBOE
yucso, (paza BoaHbl. PazoBasd CKOPOCTE YIPYIHX
BOJIH B Ta3ax, )KHIKOCTSX U TBEPIBIX Telax.
['pynioBas ckopocTh. BoiHOBOE ypaBHEHHE.
DHepreTMYeCcKNe XapaKTEPUCTHKH YIIPYTHX BOJH.
Bextop YMoBa. MaTtepbepenuns 1 AU PaKius
ponH. Crostane Bosinbl. Dbdext Jomaepa B
aKyCTHUKE.

6.4 DIEKTPOMArHATHBIC BOJHBL. Y DABHEHHS
[LIOCKAX ¥ cepryecknx BosH. Bonxosoe
ypaBHEHHE JULT 3JIEKTPOMArHHTHOFO TIOJIA.
DHepreTHUecKue XapakTepHCTHKH
3JIeKTPOMArHUTHBIX BOJIH. Bextop IloHnTHHIA.

OIIK-1,
OIIK-2
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TPETUU CEMECTP

7 Bosnosasi onrruka.
BiaumopeiicteHe
H3JIYYeHHS ¢
BEIHECTBOM,
KBanroBas onrruka

7.1 KorepeHTHOCTD CBETOBBIX BOJIH.
Hnrepdepennus crera or 1pyx KOT€PEHTHBIX
HCTOHUKOB. Onbit [OHra. Uatepdepenius
CBCTA B TOHKHX IJICHKaX. [IpocBeTneHte onTHKy.
UntepdepomeTpsr.

7.2 Indpakius cBETOBBIX BOJH. punnun
INoiirenca-®peners. Meton 301 Openes.
Hudpakunst Gpenens na OTBEPCTHH H JHCKE.
Hudpaxums Gpaynrodepa na oxmoit ey u
AU paKIHOHHOH pereTke. Pasperaromas
CIOCOOHOCTH onTHYeCKHX npuGopos. [ToxaTHe o
TOJIOrpauIecKoM MeTozie oMy IeH s i
BOCCTaHOBJIEHHS H300pakeHHIT.

7.3 Honspusauus ceera. EcrecTneH bl 1
IOJIAPH30BaHHbIH cBeT. [losiy4eHne i ananms
THHCHHO-TI0/IIPUZOBAHHOTO CBETa. 3aKOH
Mamoca. [Tonspusanus ceera HPH OTPaKEHHUHU.
3akon bprocrepa. J[Boitnoe JyYeripeIoMIIeHHe.
IIpoxoxnenue cBeta uepes dhasosrle macTHHKY,
Wxrepdeperims nonspuzosannoro ceera.
ODJIEKTPO- H MATHHTOOII THYECKHE 3 eKTEI.

7.4 BaaumoneiicTue H3ITYYICHHS C BEINECTBOM.
Hopmanbias n anomansuas JHCIIEPCHH.
[Tornowenue cpera. 3akon byrepa. Crazp
AUCHEPCHU ¢ miornomeHueM. Paccesnue crera.
7.5 TennoBoe usnyuenue n JIOMHHECIICHIIHS.
CrieKTpasbHble XapaKTePHCTHKH TEIIOBOro
H3J1ydeHHs. AOCONIOTHO YepHOe Teno. 3aKkoH
Kupxroda. 3axon Credana — Bonpumana,
3axonbl Buna. ®opmyia [Tnanka. Ksautosoe -
OOBACHEHHE 3aKOHOB TEILIOBOTO H3JTy4YEHHS.
7.6 KopmyckynsapHo-BoaHOBOIM JyaJu3M CBeTa.
O¢dexr Komnrona. [lapnenue caera.

12

OIIK-1,
OIIK-2

J1eMeHTRI
] KBAHTOBOI1
MEXAHUKH

8.1 BonnoBrIe cBolicTBa MHKpoyYacTul. ["urnoresa
nie bpoitns. Jindpaxnms Mukpouact,
Cootnomenue Heonpenenénnocreii I eizenbepra.
Bosnnosas pyrkuus, ee cratucriaeckuii empien.
Ypasuenne Hlpeaunrepa. Ksanrtosas YacTHIa B
IIPAMOYTOJILHOH ITOTCHIHATBHOM siMe.
8.2 Iy4ox yactu B mose IPSIMOYTOJIBHOTO
MOTCHUHANIBHOTO Gapbepa. TyHHENbHBIH apdexr.
8.3 [onsiTHe cOBCTBEHHOrO MArHATHOIO MOMEHTa
HacTHUb! 1 criiHA. [onHbil MOMenT uMmnyasca
JACTHIBI H [TOJIHBIH MATHHTHBIH MOMEHT.
KBantosomexannueckoe onucanne atomos.
Craunonapuoe ypasHeHue [lpenunrepa s
aroma sojopona. Bonnossie Gynkumu u
KBaHTOBBIE YHCTA. TeOpHst MHOIO3IEKTPOHHOTO
aroma. [Ipunnun Haymn. Kparnocts
BBIpOXIeHUs. [IpaBrita 016opa 1ist KBAHTOBBIX
nepexooB. MexaHu4ecKkHit ¥ MarHUTHBIH
MOMECHTBIL amomos. I ' upoMaruuTHoe oTHOEeHME.,

10

OIIK-1,
OIIK-2
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Onprr 1ltepna n [epraxa. Dddexr 3eemana u
[LITapka. IMIMPHYECKHE 3aKOHOMEPHOCTH B
atoMubIx criektpax. ®@opmysa bamsmepa.

8.4 KpanToBas Teopus Mosleky. Ksanropas
PUpOJa KOBAICHTHOR cBasH. [loHaTre 06
obMeHHOM B3apmonaeicTBul. CIEKTPBI MOJIEKY I
3IeKTPOHHBIE, KOJIeOaTeNbHbIC, BPAINATEILHBIC.
KoMOuBaMoOHHOE paccesiHue CBETA.

8.5 CrioHTaHHOE ¥ WHAYLIIHPOBAHHOE H3JIYICHHE.
WusepcHoe COCTOsIHIE BellecTBa. OCHOBHBIE
KOMIIOHEHTEHI Jla3epa. Y CJIOBHs yCHIICHHS H
resepanuu csera. CBOMCTBA NA3€PHOTO
u3myaenus. OCHOBHbBIE THIIBI JIA3EPOB U MX
[IPUMEHEHHE.

9 JjieMeHThI
KBaHTOBOH
CTATHCTHKH H
({U3HKH TBEPAOTO
TeIa

9.1 OCHOBBI KBAHTOBOH CTATHCTHYECKON (PU3UKH.
[TpuHOHIT TOXKAECTBEHHOCTH JACTHIL. Bo3oHbl B
depmuonbl. PazoBoe MPOCTPAHCTBO U ¢byHKnns
pacipesie/icHus. Pacripe/iencHus boze ~
Sinmrreitna 1 ©epmu — Jupaka. [lonsTue
[JIOTHOCTH cOCTOSIHMH. DOTOHHBIN HIEATBHBIH
ra3. Pacnpesenenne OTOHOB IO SHEPTHSIM.
®opmyna Ilnanxka.

9.2 DNeKTPOHHBIH HIealbHbIH ras.
PacnpesiesieHUE dIEKTPOHOB 110 SHEPTHAM IIPH
Pa3sIMYHBIX TEMIEPaTypax. 3aBHCHMOCTD YPOBHA
depMH OT TEMIIEPATYPHI.

9.3 Teopus TENJIOEMKOCTH TBEPIAbIX TEI.
DnemenTs! kpuctamtorpaguu. Ternosere
KoeOaHus KPUCTAUINYECKON PEIICTKH.
Tennosble cBOHCTBA TBEP/BIX Tel. Teopus
tenmoeMrocTy Dixiuteiina. Teopus
terutoeMkocTH Jlebas.

9.4 DeMeHThl 30HHOH TEOPHH TBEPABIX TCIL.
PacmieinieHre SHEPTeTHYECKHX YPOBHEH MIPH
06pa3oBaHUH KPHCTAUTHYCCKOH PEIIETKH.
DHepreTHYECKUE 30HbI B KPHCTALIAX.
PacrpeselieHne 31€KTPOHOB IO SHEPrETHIECKUM
3oHaM. MeTauIbl, MOJIyIIPOBOAHHKH H
JIMDJICKTPUKH B 30HHOH Teopuu. KBaHTOBas
TeopHsl IEKTPONPOBOIHOCTH TBEPABIX TCIL.

OIIK-1,
OI1K-2

10 DJIeMeHTbI
sepHOit PHIUKH U
sk
3J1eMeHTapHBIX
YacTHIL.
CoBpemeHnasi
dusnuecKkas
KapTHHA MHpa

10.1 Ctpoenue snep. Pasmep szep. Anepnbie
cuwtbl. Jledext Macchl, SHEPTUs CBA3H U
yCTOHYMBOCTH sijep. MOMEHT UMITyNbca U
MArHHTHBIH MOMEHT siipa. Bo3OyxieHHbIE
COCTOSIHUA sijiep ¥ raMma-u3itydenue. Dpdexr
Mecc6ayspa. PannoakTuBHOCTB siep. 3aKoH
pajMOaKTHBHOI'O pacaa.

10.2 Sinepupie peakuuy. Kiaccupunxanus
SIEPHBIX peaKiiii. DHeprus ANEPHOH PEaKLH.
UckyccTBeHHAs pajldiOaKTHBHOCTb. Peaxius
nenenus. Peakuus cunresa. [Ipobiema
YIIPABJIAEMbIX TEPMOAIEPHBIX peaKLHii.

10.3 DrieMeHTapHbIC YaCTHIBL THIIEI

OIIK-1,
OrlK-2
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B GyHIaMEeHTaTBHBIX B3aHMOICHCTBHIA.
Knaccnduranus u B3aumuas npespamaemocts
ONIEMEHTAPHBIX YacTHI. JIeNTOHbI M afpoHEL
AnTHyacTHibL KBapKoBas Mo/els anpoHoB.
Cospemennas (u3nueckas KapTiHa MHpa.

5.3. Pazjenst gpcnuninnn: u MEKIHCIHIVIMHADHEIE CBS3H ¢ ofeceYuBalo mMuMu (npeabiTymumu)
H obecneInBaEMbIMH (I10C/IETYIOIMHMH) THCHHILTHHAME

Hls ocBoenns pasnenos aucnummab «DH3HKAY HeoOXOUMBI 3HAHHUS, MOIYYEHHBIE B IIKOJE H
HOJyHaeMble MapaIEIBHO [IPH H3YYEHHH JHCIUILTHABL « MaTeMaTHYeCKMil aHaTH3 Y.

Paspensr  gucnmmummsr  «@usmka»  cBssambl o pasfenamMu  nocieoyiowux — JUCIHILITHH
«IIpodeccronansroro nukma (6a3o8oi obwmenpodeccHOHATBHOM YacTH)» paGodero y4eOHOro I1ana;

Ne Haumenosanue Ne Ne pasnenos nanno#t quciuminae: u3 Ta6.5 .1, 1 xoTopex
/i obecneyrBaeMbIX HEOOX0IMMO H3yUeHHE 06ecIeunBaeMBIX (IOCHeayIOMNX) AUCIHATLTHH
(mocnenyromyx) 1| 2] 3 ] 4 5 6 7 8 9 10
JUCHHTUTHH

1 Teopernueckue ocho- + + + + +
BBI JJIEKTPOTEXHHKH

2 | Marepuans! y1exT- + + + + + + +
POHHON TeXHUKU

3 | TeepaorensHas + + + + +
JIEKTPOHHKA

4 | KsanToBas u ontu- + + + + +
YECKas 3JIEKTPOHHKA

5 | Hanoanekrponuxa + + + + + |+

6 | dusnyeckne OCHOBBI + + + + + + + + +
JJIEKTPOHHKH

7 | ®u3HKa  KOHJEHCHpO- + + + +
BaHHOI'O COCTOSIHHS

8 | Bakyymuas u mras- + + + + + + + |+
MEHHas JJICKTPOHUKA

9 | Dusuka + +
IOJIYIIPOBOIHHKOB

10 | KBautoBas mexanuka + +

11 | ®unocodpus + + + +

12 | BesonmacHocTh + + + + + + |+
KH3HEAESATENHHOCTH

5.4. CooTBeTCTBHE KOMIETEHIMIA, ¢GopMHupyeMEIX 1pu H3ydenun AMCUMILTHHBI, H BU/I0B 3aHITHIA

Ilepeuens Bugp! 3ausThit DopMEI KOHTPOJISA

Komnierenuui | Jlexmnu | JlaGoparopusie Ilpaktayeckue | Camocrosrensuas | Tecr, OTIPOC, KOHTPOIb-
3aHSTHA 3aHATHS pabota cTymenTa | Hast paboTa, KOJUIOKBH-

OIlK-1 + + + + YM, 3alIHTa OTYeTa MO
OITK-2 + + + + naboparopHoii  pabore,
OIlK-5 + + 3alUTa  HHIUBHIYAIb-

HOTO 3aJ[aHusl, SK3aMeH.
-}
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opraHH3auHH o0yuyeHHs
J{ist yCHEIHOTO OCBOCHHS JUCIHILTHHBI IPUMEHSIOTCS pasIHIHbIC obp
KOTOpBIe O00ECNeYHBalOT JNOCTHXKCHHE IIaHHUPYCMBIX PE3YJIbTATOR 0By4eHHs COINAaCHO OCHOBHOH

azoBarelibHbiC TCXHOJIOTHH,

06pa3oBaTelIBHOI IPOrpaMMe, ¢ YIETOM TpeOOBaHHH K 06BEMY 3HAaHHH B HHTEPAKTUBHOU (opme.

6.1. TexHOIOrHH HHTEPAKTHBHOI0 00y4eHH sl NPH Pa3IHYHBIX dopmax 3HAHHIA

Tabmuna 6.1.
®opwmsi | Jleximu | Ilpakrudeckue | Jlaboparopubie Bceero
Metonsl (gac) 3aHsTHA (Jac) paboTsl (Jac) (gac)
O6cykieHHe NIpe3eHTalHA | 10 4 14
JIEMOHCTPALUH OIIBITOB
PaboTa B KOMAHJIE 6 6
YcTHBLH OHpOC UK
TeCTHPOBAHHE NIPHU JIOMYCKE U g g
3alIuTe
nabopaTtopHEIX paboT
[Ty6nuunas 3amura u pazdoop
y JOCKH HHIUBHILY AIBHBIX 10 10
TBOPYECKUX 3aJdHHHI U TECTOB
Uroro HHTepaISmBHHx 10 10 13 18
3aHATHIA
7. JIaGopaTopHBIH NPAKTHKYM
Ne HaumenoBaHHe 1a0opaTopHBIX paboT Tpyno- dopmupyeMBbIe
pasnena u3 €MKOCTB KOMIIETEHIIHH
tabi. 5.1 (gac.)
BTOPOU CEMECTP
1 e Bpoanoe 3aEaTHe. Metoauka 00padboTKH 8 OI1IK-1,
pE3YIBTATOB U3MEPEHHH. OI1K-2,
e KunemaTHka paBHOYCKOPEHHOI'O OIIK-5
BpalleHH.
¢ Jlunamuka mastHHKa ObepbOexa.
e MoOMEHT HHEPIMH TBEPbIX TEIL.
2 e H3yuenue pacrpenenenus Makcpera. 8
e II3yuenue pacnpenencHus boiblMana
Onpeiesienre OTHOIICHHS TEMNIOEMKOCTEH
raza MetogoM Kiemana u JlesopMma.
e TerionpoBOJHOCTD Ta30B.
3 e JzydeHue EKTPOCTATHYECKOTO MOJIA 8
e l3yuenue CBOHCTB IUDJIEKTPHKOB B NOJIC
[JIOCKOT'0 KOHAEHCATOpA.
S e M3yueHne MarHMTHOIO IOJIS HA OCH 4
e KpPYroBOIo BHTKA.
e OmpejlesieHne YIENBHOIO 3apsjia dEKTPOHA
METOJIOM MarHeTpoHa.
6 e CJl0XKeHHE B3aUMHO NEPICHIUKYISIPHBIX 4 OIIK-1,
xoneGauuit (gurypst Jlnccaxy). OI1K-2,
e l3yyeHue 3aTyXaromHx OIK-5
3JIEKTPOMArHATHBIX KOJIeOaHUH.
e U3zyuenne 3aTyXalomux Ko1eOaHHH
MasTHHKa KpecToo0pa3Horo MasTHHKA.
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TPETUM CEMECTP

7 * Msyuenne untepdepenunn nazeproro 8 OIIK-1,
H3JIYYEHHS. OIIK-2,
* Hsyuenue mudpakiun nazeproro OIIK-5

H3IIY9CHUS,

* sydenue sBieHHS NOMIPH3ALMH CBETA.
e Msyuenue rernoBoro ussyyenus.
* MHsyuenue Bremnero gporosddexra.

8 e IlpoBepka cooTHOIEHHS
HEOTIpe Ie/ICHHOCTEH Uit JOTOHOB. 4 OIIK-1,
* Msydenue criekTpa M3MydeHHS aTOMOB OIIK-2,
BOJOpOIA. OIlK-5
* _V3yuenue rasosoro nasepa.
9 * Ormpeienenne MHPHHBI 3aNIPEIIEHHON 30HDI 4

IIOJYITPOBOJHHKA ONITHYECKHM METOIOM.
* Onpenesnenne MUPHHEI 3aIIPEIIEHHOH 30HBI
HOJIyIIPOBO/THHKA 110 TeMIIEpaTypHOH
3aBHCHMOCTH 0OPAaTHOIo TOKA JIHOJA.
* TynnensHslit 3¢)dexT B BBIPOXK/IEHHOM p-n
— [IepexoJie.

8. IlpakrHyeckne 3ansiTun

Ne Temarnka nmpakrtuueckux sangruit Tpynoem- | ®opmupyemse
paznena muc- KOCTh KOMIIETEHIHH
UHILTHHEI U3 (uac.) (OIIK)
Tad. 5.1

BTOPOV CEMECTP

1 e Kunemaruka 8 OIIK-1,

®  3aKOHBI JHHAMHKH OIIK-2

e Pabora, sHeprun. 3axousl COXpaHEeHH s
* PenaruBucrckas Mexanuka

2 ¢ Knaccuyeckue cTaTHCTHKH 8
¢ Ilepsoe HaYa0 TEPMOMHHAMUKHY.
H3omnpoueccer

* Ownrponus. Bropoe Havano TepMoauHaMuKy

* JBnenus nepenoca B razax

3 *  DJIEKTPOCTaTHYECKOE TI0JIe B BAKYYMe 8
Teopema Octporpaackoro-Taycea s
HAIPsIKEHHOCTH TOJIsA

e Pabora, notennuan DCI1

¢ OCII B BemecTne

e  Dueprus OCII

4 *  DJIEKTPHYCCKHH TOK B MeTallIax 4
* _ DJEKTPHYECKHH TOK B BAKYYME U razax
S * Marnutnoe nosne (MIT) B Bakyywme. Bekrop 8
MarHuTHOH MHAYKIHH. 3aKkoH bruo-Casapa-
Jamnaca

» [lepemerenne NPOBOAHUKOB ¢ TOKOM B
MII, nBuxenue sapsnos B MI1
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e SBneHHE MIEKTPOMArHHTHOH HHIIYKIIHH.
DHeprus MarHUTHOTO MOJIA
e MaruuTHOE 110JI€ B BelECTBE. Y PABHEHHUA
Makxkcaesuia
6 e [‘apMoHuyeckHe, 3aTYXaIOLIME H 4 OI1K-1,
BBIHY)X/JICHHBIE KOJeOaHNs pasu4HOl OIIK-2
NPUAPOIB
e Bosnbl B yIpyro# cpefe.
)JIeKTPOMArHATHBIE BOJIHBL DHEPrUs
BOJIHBI
TPETUN CEMECTP
7 e UnrepdepeHnus coeTa 12 OTIIK-1,
e JIndpakuusg csera OIIK-2
e [Ilonapusanus cBera
e BramMoseiicTBHe H3TYy4YEHUs C BEIIECTBOM
e TermioBoe U3IIyYECHHE
e Buemmunit porosddext u apdexr
Kommnrona. JlaBineHue cBeTa
8 e BonHoBbIE CBOCTBA BEIECTRA. 12
COOTHOLIEHHE HEOTIPEIENICHHOCTEH
¢ Vpasuenue [llpenuurepa. MukpovacTuna B
TOTCHIIHATIBHOH SIME.
e [IlorennuanpHblii  Gapbep. TyHHENBHBIH
adext
¢ KBaHTOBO-MEXaHHYECKOE OITHCaHHE
CTPOEHH U CHEKTPOB aTOMOB
e KBaHTOBO-MEXaHHUYIECKOE OTIHCaHHE
CTPOEHHUS H CIIEKTPOB MOJIEKYJL.
e KoMOuHanuoHHOE  paccesHHe  CBETa.
Mupepcust HaceleHHOCTH. JIasepst
9 e KBaHTOBBIC CTATHCTHKHU 8
e TemioBbi¢ CBOMCTBA TBEPIBIX TEI
e DIEeKTPONPOBOAHOCTh TBEPABIX TEI
e KonTakThl TBEPABIX TEJ
10 e Crpoenue u CBOHCTBA A/iep 3aKOH 6
e  paJHOAKTHBHOIO pacmaza
e SlnepHble peakldu
e DnemenrapHple  uacTuipl. — Pu3nyeckasd
KapTHHA MHpa
9. CamocrosreapHas pabora
Ne paznena TeMmaruka caMOCTOSTENLHON Tpyno- Komne- Kountpons
JMCIMILIN- paboTel eMKOCTh TEHIHH BBIOJIHEHUA
HBI U3 (oemanuzayus) (uac.) paboThl
tabi. 5.1
BTOPOU CEMECTP
1 [TogrotoBKka K  BBINOJIHCHUIO H 7 OIIK-1, Koncnekr
sauute naboparopusix pabor (JIP) OIIK-2, METOJHYECKIX
OTIIK-5 ykazauuit (MY),
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[Tpopa6orka TEOPETHUECKOr0O

3amra JIP.
OueHkKa 1o uroram

Marepuasa H  HOArOTOBKA K 9 KM - tecrupona-
KOHTPOJBHBIM MeponpusTisM (KM) HUE, KOHTPOJIbHAs
pabora.
IlogrotoBka kK  mpaxtuyeckum 10
3aHATHAM " BBINIOJIHEHHE OueHka npu
HHIHBHYATbHBIX 3ananuit (M173) onpoce, cnaga 3.
2 [onroroBka K  BBEITONHEHHIO H 7 OIIK-1, Koucnekr MV,
3amuTe Jaboparopusix pabor (JIP) OI1K-2, 3awmura JIP
OIIK-5
Ipopaborka TEOPETHUECKOTO OneHka o utoram
Marepuana M ITOATOTOBKA K KM - tectupona-
KOHTPOJIBHBIM MeponpusTasiM (KM) 7 HHE, KOHTPOJbHAs
pabora
[logroroka kK  mpaxtHYeckuMm Ouenka rpu
3aHATHSIM " BBINOJIHEHHE 10 ompoce, caaya M3
HHIAUBH/yaIbHEIX 3ananuit (U3)
3. [lonroroBka K BBIOJAHEHHIO W 7 OIIK-1, Koncniekr MY,
3amuTe JraboparopHeix pabot (JIP) OI1K-2, 3amura JIP
OI1K-5
[Tpopaborka TEOPETHYECKOT'0 Onenka o uroram
Marephaia M IOArOTOBKa K KM - tectupona-
KOHTPOJIbHBIM MeponpusaTusm (KM) 7 HHE, KOHTPOJIbHAs
pabora
HonroroBka Kk  mpakrHueckum
3aHATHIM 31 BBITIOJTHEHHE 10 Ouenka npu
HHAHBHIYATBHBIX 3ananuit (13) ompoce, ciaga U3
4. IIpopa6otka TEOPETHUYECKOTO 2 OIK-1, Ouenka o utoram
MarepHala M = [OATOTOBKA K OIIK-2, KM - rectuposa-
KOHTPOJIBHBIM Meponpusrism (KM) OIIK-5 HHE, KOHTPOJIbHAs
pabora
Honrotoska  k  mpakTHYeckum 8
3aHSATHAM " BBIIIOJIHEHHE Ouerka npu
MHIUBH/YTBHEIX 3a1aHuii (M3) onpoce, ciaya U3
5 IlogroroBka K BBEIIOJHEHHIO W 6 OIIK-1, Koncrnexr MY,
3alHTe JiabopaTtopHsIX padot (JIP) OIIK-2, 3ammura JIP
OIIK-5
[Ipopaborka TEOPETUYECKOTO Otwenka o uroram
MaTepHana W IOJIOTOBKA K KM - tectuposa-
KOHTPOIBHBIM MeponpuaTHsam (KM) 10 HHE, KOHTPOJIbHAA
pabora
[lonroroBka  k  mpaxTHyeckum
3aHATHAM 17§ BBIIIOJTHEHHE Ouenka npu
HHIHBHAYaIbHEIX 3a0aHuit (13) 12 onpoce, caaya U3
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6 [ToaroToBKa K  BBHINONHEHHAIO H 5 OIIK-1, Koncnexr MY,
sammTe gaboparopusix padot (JIP) OIIK-2, sanmura JIP
OIIK-5
[TpopaboTka TEOPETHYECKOTO OueHKa 1o HTOraM
marepdana M [OArOTOBKa K KM — tectuposa-
KOHTPONBHBIM MeponpusTasM (KM) 5 HUe, KOHTPOJIbHAA
paborta
[ToxroroBka K HPaKTHYCCKUM OueHka npu
3AHATHAM " BBIIOJIHEHHE 10 ompoce, craga U3
HHIMBHAYATbHBIX 3a1aHul (M3)
TPETUN CEMECTP
7 [logrotoBka K BBITIOJHEHHIO H 6 OI1K-1, Koucnexkt MY,
sampre jJaboparopubix pabor (JIP) OI1K-2, sammta JIP
OIIK-5
[TpopaboTka TEOPETHUYECKOTO O1reHKa o UTOTaM
Marepyaja M IOArOTOBKa K KM - rectupoBa-
KOHTPONBHBIM MeporpusitiaM (KM) 6 HHE, KOHTPOJIbHAs
pabora
[MogroroBka K  HPaKTHYECKHM
3AHATUAM u BBITTOJIHEHHE OneHka npH
WHIUBHIyalbHbIX 3ananui (13) 12 onpoce, ciada U3
S [MoaroToBka K BBHIOJHEHHIO H 5 OIIK-1, Koncrexkr MY,
samute naboparopusix padot (JIP) OIIK-2, sanmra JIP
OIIK-5
[Tpopabotka TEOPETHIECKOTO OreHka 1o uroram
MaTepHaia H  IOATOTOBKAa K KM — tectuposa-
KOHTPOJIBHBIM MepotpusaTuaM (KM) 7 HHE, KOHTPOIIbHAas
pabota
[ToaroToBka K  HPaKTHYECKUM
3aHATUSM 174 BBINIOJIHEHHE OmeHka npu
HHIUBHAYaIBbHBIX 3anaHuil (13) 12 onpoce, ciada U3
9 [TonrotoBka K BBIIIOJIHEHUIO H 5 OIlIK-1, Kowncrekt MY,
samute naboparopusix pabot (JIP) OI1K-2, samura JIP
OIIK-5
[TpopaboTka TEOPETHYECKOIO OneHka 1o HToram
Marepualia M I[OArOTOBKa K KM — tectupoBa-
KOHTPONBHBIM MeporpusTusamM (KM) 9 HUEe, KOHTPOJIbHAs
pabota
[MogroroBka K  IPaKTHYECKHM Ouenka npy
3aHATHIM " BBITTOJIHEHHE onpoce, crada U3
HHANBUIYIbHbIX 3ananuil (M3) 12
10 [Tpopabotka TEOPETHYECKOTO 8 OI1K-1, O1nieHKa 1o UToram
Mmarepydaja M IOArOTOBKa K OIlK-2 KM - tectuposa-
KOHTPOABHLM MeponpusTuam (KM) HHE, KOHTPOJIbHAS
pabota
[MogrotoBka K  IPaKTHYECCKUM 8
3aHATHAM " BBIITOJIHEHHE Ouenka 1pH
WHMBHAYAIbHbIX 3ananuil (U3) omnpoce, ciada M3
[ToaroroBka M caada JABYX 72 OneHka Ha
9K3aMEHOB 3K3aMEHE

CornacoBaHa Ha noprtane Ne 5930




17

10. IlpumepHas TemMaTHKa KypcoBbIX npoexToB (pador)

He npexycMorperio yueGHbIM miianom

11. PEUTUHTOBASI CHCTEMA KAUECTBA

11.1. BanbHas pacKiIaKa OTHe/ILHBIX 2IeMEHTOB KOHTPOJIS 110 BHIAM 3aHsITHIT

MeTo/tka TeKyIero KOHTPONS OCBOEHHS IUCIHILTHHbI OCYIIECTBIIAETCS B COOTBETCTBHH ¢
«llonoxkeHneM o HOpsAIKE MCMONB3OBAHWS PEHTHHIOBOH CHCTCMbI VTS OICHKH  YCITEBA€MOCTH
CTYAEHTOBY (npHKa3 pekrtopa 25.02.2010 Ne 1902) . Meromuka ocHOBaHa Ha OaIBbHO-PEHTHHTOBOIH
CHCTCMC OLCHKH yClCBAaeMOCTH, aeicrByromelt ¢ 2009 r., kotopasd BKIOYaeT TeKYIUHIt KOHTPOJIb 110
HICMEHTaM KOHTPOJIA ¢ OABEICHHEM TEKYLIEro PeHTHHIA H HTOrOBBIH KOHTPOIIb.

U TOroBbIii KOHTPOJIb 0CBOCHHN JTHCIHILTHHDI OCYHIECTBJIACTCA Ha JK3aMEHE MO TPaIUIIHOHHOH
naTnOIbHOH  mKkate. OGA3aTeNbHBIM  YCIOBHEM nepe cnavei sK3amMeHa SBJISETCS BBIMOJIHEHHE
CTY/ICHTOM HEOOXOIMMBIX 10 pabodedl MporpaMme Ui IHCIMIITHHBI BHAOB 3aHSTHIL: BBIITOJHEHHE H
3alIATa pe3yabTaToB JJaOOPATOPHBIX paboT, BRINOIHEHHE JOMAIIHHX HHAMBHAYAILHBIX 3a/IaHHii.

Ha nporsxennu Bcero cemectpa texymas YCIIEBAEMOCTh OLEHHBACTCS TONBKO B Oauiax
HApacTaioOHM HTOTOM, B TOM YHCJIE H PE3YIBTATHI KOHTPOIBHBIX TOUEK.

Texyueit KOHTPONE U3yUEHHUS JIMCHHIUTMHBL B KAXKIOM CEMECTPE COCTOMT U3 CHSAYIOIIMX BHIIOB:

— KOHTPOJIE Ha/l yCBOCHUEM TCOPETHYECKOrO MaTepHala — HPOBEJCHHE YeTBIPEX MTHChMEHHDIX
KOHTPOJBHBIX paboT B KAXKIOM CeMeCTpe;

— KOHTPOJIb HAJl BBIIONHEHHEM YETHIpEX JOMALIHMX HMHIMBHAYAIBHBIX 3ajaHuil B ceMecTpe —
3aUIMTa BLINOJHEHHBIX 3a1aHHIi;

— KOHTPOJIE Hall BEIOJTHEHHEM JIabOPAaTOPHBIX paboT — 3auTa NTaGOPATOPHBIX padoT.

Tembl oMamHENX HHIAMBHAYAALHBIX 33/aHHH IS NepBOro cemecTpa Hi3ydyeHus: GpuiMKH:
1. Mexanuka moctynarensHoro u BpAlIaTe/IbHOTO  ABMKGHMs; 2. Monekynsipras (H3uka u
TEPMOJIMHAMHKa; 3.DJIEKTPOCTaTHKA; 4. D1eKTPOMarHeTH3M

TeMb1 KOHTPOJILHBIX PaGoT LIst EpBOTo ceMecTpa M3y4eHHs GH3HKH:

1. Kiaccnueckas u pensrusucrckas mexamuka; 2. Morekynspras dusuka, TepMonuHamuxa; 3.
DIIEKTPUYECKOE TI0JIE B BAKYYME U BEILECTRE; 4. neKTpOMarueTH3M.

Tembl noMamuux HHAMBHAYAILHBIX 3aanmii 1 BTOpDOro ceMecTpa H3y4eHHS (PHIUKH:
1. BosHoBas ontuka; 2. Ksantosas ontuka; 3. KanTtoBas Mexanuka; 4. KBaHTOBbIE CTATHCTHK.

TembI KOHTPOILHBIX paboT 1is BTOporo cemecrpa uyvenust pusukn: 1. Bonnosas ontuka; 2.
KBantopas omruka; 3. DieMeHTHI KBaHTOBOI MexaHuKH; 4. Du3hKa TBEPAOro Tejla M KBAHTOBBIC
CTATHUCTHKH.

B tabmuue 11.1 comepxarcs IIPHMEPBI pacnpenesieHus 0anioB s AUCUMILTHHB! «DU3UKay IS
KaXI0ro M3 IBYX CEMECTPOB H3YUCHHs (H3HKH.

[ CTMMYTHPOBAHUS  IIAHOMEPHOCTH paboThl CTyleHTa B ceMecTpe BBEASH KOMIIOHEHT
CBOCBPEMEHHOCTH (PHTMHYHOCTH), KOTOPBIH IIPHMEHseTCS (CYMMHpYeTCsT) TOJIBKO I8 CTYACHTOB, Ge3
OMO3/IAHMH OTYHTHIBAIOMHUXCSA [0 MPOMEKYTOUYHBIM 3IEeMEHTaM KOHTpOJIAL (TecThl, JlabopaTopHble
paboThl, KOHTPOIBHBIE PaGOTHI).

Tabsauua 11.1. Pacupenenenne 6amnos ais HEPBOTO U BTOPOIO CEMECTPOB H3YYeHUs HUIHKA
. .. | MakcumanbHebIi
MaxcumaneHei | MakcHMaBHBI
. Oann 3a nepuog | Beero
DaeMeHTH! yueOHOIH Gamn ¢ Havana | 6awt 3a nepuon
Mexny 2 KT u 3a
JEATENBHOCTH ceMecTpa JIo mexnay 1 KT u 2 KOHIIOM cenmec
narsl 1 KT KT ! P
ceMecTpa
TecToBblif KOHTpOITH 3 3 4 10
WMunuBuayanssbe 7 12 7 28
3a/1aHAs
KourtpomnsHble paboTsl 10 10 10 30
JlaGopatopHsle paboTs 5 10 10 25
Purmuunocts 3 3 3 9
HToro makcumym 3a 28 38 34 100
nepHou:
Hapacraomum ntorom 28 66 100 100
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[Mo pesymsraTaM  TeKymiero KOHTpoisi GopMHpYeTcs BHYTPHCEMECTPOBAs OlLleHKa
(KOHTpOJIBHAS TOUKA).
Ta6auua 11.2. [epecuer 6108 B OIICHKH 33 KOHTPOJIBHBIC TOUKH

Bauiel Ha 1aTy KOHTPOJIBHOH TOUYKH Ouenka
He menee 90% oT MakcuManbHOM cymmel Ha paty KT 5
Ot 70% 1o 89% OT MakcUManbHOM cyMMBI Ha jlaty KT 4
Ot 55% 10 69% OT MaKCHMaIbHOI CyMMBI Ha jaty KT 3
Menee 55% OT MakCHMaJIbHOH CyMMBbI Ha JaTy KT 2

@®opMHpOBaHHE HTOrOBOH CyMMBI 62108 OCYLIECTBIACTCS IyTEM CyMMUPOBAHHIS CEMECTPOBOH
H SK3aMeHAUMOHHON cocTapisonux. B Ttabmune 11.3 mpuBeneH NPUMED pacHpeAC/ICHUs bamioB ¢

YYETOM 3K3aMEHa.
Ta6muua 11.3. Pacnpenenenue 6aios UL 1IEPBOTO H BTOPOTO CEMECTPOB H3YICHHA ¢Gu3uKH (¢ y4eTOM

JK3aMEHa)

o . | MakcumasnpHbIH
MaxkcuMaibHbl | MakcuManbHBIH
. 6au1 3a nepuon | Bcero
DreMedThl YUeOHOH baul ¢ Hayayta | Oal 3a NepHOI
mexay 2 KT u 3a
JIeATEIIBHOCTH ceMecTpa 10 mexay 1 KT u2
nare 1 KT KT KOHIIOM ceMecTp
ceMecTpa
TecToOBBII KOHTPOIIb 3 3 4 10
NuauBulyJIbHEIE 7 12 7 28
3aJIaHHs
KonrponbsHble paboThi 10 10 10 30
JlabopatopHble pabOTHI 5 10 10 25
PuTMUYHOCTD 3 3 3 9
HTtoro MakCHMyM 3a 28 18 34 100
nepHo:
Craua 3K3aMeHa 30
HapacTralomuM HTOrOM 28 66 100 130

DK3aMeH TPOBOAMTCA B NMUCHMEHHOH (opMe. DK3aMEHAIMOHHBIH OHIIET CONEPKUT 10 3ajzanui,
OleHKa «YIOBJNETBOPUTEIBHOY  BHICTABISETCA 3a 5-0 INPABUIBHBIX OTBETOB, «XOPOIIO» - 34 7-8
IPAaBHIILHBIX OTBETOB, «OTIMYHO» - 3a 9-10 MpaBHIBHBIX OTBETOB. OueHKa «HeyIOBIETBOPUTENBHOY
BBICTABISETCS, €CIH YHCIO TNpaBHIBHBIX OTBETOB MeHbme 5. B oroM ciydqae 5K3ameH CUHTACTCA
HecJaHHBIM U TpebyeTcs [OBTOpHAs epec/iaya B yCTAHOBIEHHOM NOPSIIKeE.

BO3MOKHO BBICTABIEHHE HTOrOBOM OIlCHKH 6e3 CAauM DK3aMeHa, [IPH yCJIOBHH Habopa B CeMECTpe He
menee 60 6aI0B (YIOBIETBOPHTENBHO), 75 Gajutos (Xopomo), 90 baiios (orymyno). Ilpu ycsioBun ciayuu
yK3aMeHa HTOrOBast OLICHKA BBICTABIIAETCS COTIacHo Tabmmie 11.4.

Taéanna 11.4 Ilepecaer cyMMbl 6a/L10B B TPATHIHOHHYI0 H MEKIYHAPOIHYI0 OLEHKY

Onenka (FOC) Hrorosas cymma 63JIJI?B, yUYHTHIBAET Onenka (ECTS)
YCHEMHO CAAHHBIH JK3aMeH
5 (orsiH4HO) (324TEHO) 110 - 130 A (0OTJIHYHO)
96 - 109 B (o1eHb Xxopomo)

4 (xopomo) 91-95 C (xopoto)

(3auTeHo) 33.90
3 (YX0BJIETBOPHTEJILHO) 77 -82 D (yaosieTsopHTebH0)
(3a4TeHo) 72-77 E (nocpeacTBeHHo)
2 (Hey10BIETBOPHTETLHO), Hioxe 72 6as7108 F (ney/oBJIeTBOPHTEJIBHO)
(He 3a4TEHO)
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12. VYEBHO-METOJJUYECKOE U HHOOPMAIIMOHHOE OBECITEYEHUE
JUCLIUTUIMHDBI

12.1. Ocnosnas nutepartypa:

1. Casemnves U.B. Kypc o6meit dusuxu: yuebHoe mocobue a1s BTy308: B 3 1. — 7-¢ map, CTEPEOTHIL.
- CI16.: Jlans, 2007,

T. 1: Mexannka. Mostekynispuas dusuka. ~ 432 c. (B 6ubnnoteke — 155 9x3.).
T. 2: Daextpmaectso n MarseTsM. Bosubr. Orrrika. — 496 c. (B 6ubnnorexe — 148 7x3.).
T. 3: KsauroBas onruka. AtoMuas usuka. Ousnka TBEPAOTrO Tena. GUIHKA ATOMHOIO ALpa ¥ 3JIEMEHTAPHBIX YACTHLL
=317 c. (B 6ubinoreke — 151 5k3.).
2. Cusyxun [1.B. O6uwmii kype pusuku; y4ebHoe nocoGue st By30BB 5 T. — M.: Dusmarnur, 2005-2006.
T. 1: Mexanuka. ~ 5-¢ u3y., crepeotan. — M.: ®usmariut, 2006. - 560 ¢. (B 6ubmmorexe — 101 IK3.).
T. 2: Tepmoaunamuka u MOJIEKYNApHas (usuka. — 5-e u3m., uenp. — M.: Dusmatiut, 2006, - 543 ¢, (B 6ubnuorexe —
100 k3.).
T. 3: Dnexrpuuectro. — 5-¢ u3n., ctepeoTHn. — M.: ®usmariut, 2006. — 654 c. (B 6ubnmorexe — 100 3K3.).
T. 4: Ouruka. — 3-e w3, crepeoTuit. — M.: dusmariur, 2005, - 791 . (B 6ubnnorexe — 101 3x3.).
T. 5: AtomHas u sjtepuas Gpusnka. — 3-e H31., CTePeOTHIL — M.: DusMarinr, 2006. — 782 c. (B Gubanotexe — 100 3K3.).

3. 3neman A, Togec O.M. Kype o6meit usuku. B 3-x 1. [DnexTpouHsIii pecype] — CII6.: Jlans,
2007.

T. 1: Mexanuka. Monekynaphas dusnka. KoneGauus u Bonubl. — 7-e wim — 352 c. Pexum soctyma on-line ¢
koMiestotepos TYCVYP: http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=505.

T.2: DNeKTpHIECTBO u MarHeTH3M. - 7-e H31. -352¢. Pexum JIocTyna on-line:
http://e.lanbook.com/books/element. php?pl | ¢id=25&pli_id=151 ¢ komnsiotepos TYCVP.

T.3: Onrtuka. ®usuka atomos M MOJeKy)l. DU3HKA aTOMHOTO fApa M MHKPOYACTHIL — 6-€ W3j. — 512 c. Pexum
nocryna on-line ¢ koMmnsroTepoB TYCVP: http://e lanbook.com/books/element.php?pl 1 cid=25&pll_id=508.

12.2. JonosnuTtenbuan JIHTEpaTypa:

1. Capenpen U.B. C6opuux BOIIPOCOB H 3a/1a4 110 001el Qu3nKe. [D1eKTPOHHLIIH pecype] — 5-e u3.,
CTEPEOTHII. - CII6.: Jlans, 2016. - 292 c. Pexum JlocTyrna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p11_id=71 766 ¢ xommerotepos TYCVYP.,

2. Uponos NL.E. Mexanuka. OCHOBHBIE 3aKOHBL — §-¢ H3LL., crepeotuIl. — M.: BUHOM. JlaGopartopus
3HaHu#, 2006. - 309 c. (B 6ubnuoreke — 99 3K3.).

3. Hponos N.E. ®usuxa maxpocucreM. OCHOBHBIE 3AKOHBL — 3-e u3x., crepeorun. — M.: BUHOM.
Jlaboparopus 3uanmit, 2006. — 207 c. (B 6ubnmoteke — 50 ak3.).

4. Upomos NL.E. Drekrpomarternsm. OCHOBHBIE 3aKOHLL: Yuebnoe nocobue 114 By30B. — 5-¢ H31. — M.:
BUHOM. JlaGoparopus 3uanuii, 2006. — 319 c. (B 6ubmmotexe — 101 »k3.).

5. Mponos ULE. BomHoBsle tiponecest. OCHOBHbIE 3aKOHDL: yuebHoe nocobue. — 3-¢ u3n. — M.: BUHOM.
Jlaboparopus 3uanwuit, 2006. — 263 c. (B 6ubmmoreke — 100 5x3.).

6. Uponos WL.E. KsanToBas dusuka. OCHOBHBIE 3aKOHbL YueGHoe nocobue /Ui By30B. ~ 2-¢ H3.L., JIOTL.
— M.: BUHOM. JlaGopatopus 3uanmii, 2004. — 256 c. (B 6ubmmoreke — 100 5x3.).

7. Uponos ML.E. 3anaun no obmei dusnke: Yyebroe nocobue s BY30B. — 7-¢ H3[l., CTEPEOTHII. —
M.: BUHOM. Jlaboparopus 3uauuit, 2007, — 431 c, (B 6ubanotexe — 496 1k3.).

8. Yeptor A.I'., Bopo6néB A.A. 3anaunuk 1o ¢usuxe: Yvebuoe nocobue s BTY30B. — 8- u3j.,
nepepad. u gom.— M.: ®usmatiut, 2007, — 640 . (B 6ubnmorexe — 99 ok3.).

9. Bosnbkenmreitn B.C. CHoprux 3anay mo ob1ueMy Kypcy busukn: YuebHoe nocobue jyis BTY30B. —
12-e w3, wenp. — M.: Hayka, 1990. — 396 c. (B 6ubmmoreke — 148 ax3.).

10. Koseipes A. B. Kype nexuuii no dusuke: YueGuuk. — Tomck: TYCVYP, 2007. — 421 c. (B 6ubmuoreke — 697 3k3.).

1. Kanammukos H.IT, Koxesrukos HM. ®isixa, HHTepHeT-TeCTHPORAHHE Ga30BbIX 3HAHMIL [DnexTporusii pecype] — 1-e
.~ CII6.: Jlanb, 2009. — 160 c. Pewum Joctyna on-line: http://e lanbook.com/books/element php7pi! cid=25&pll id=172 ¢
komnkeiotepos TYCVYP,

12. Jlososeknit B.H. Kype ¢usuxu. B 2-x 1. [Dnexrpounsiii pecype] - 6-¢ u3n., ucnp. u gon. — CI16.: Jlans, 2009,

T. 1: ®usuveckue oCHOBBI MexXaHHKH. OnekTpHuecTBO M MarHeTHsMm. Dusnka KoneGaHMi U BOMH. - 576 c. Pexum
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poctyna  on-line ¢ KOMIILIOTEPOB TYCYP:
hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=236.
T. 2: Ksanrosas usuxa. CraTHcTHdeckas QH3MKa M TEPMOIMHAMMKA. Cospemennas Qu3NdeCcKas KapTHHA MHpa. —
608 c. Pexxum moctyna on-line: http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=239 ¢ KOMIBIOTEPOB
TYCVYP.
13. Casenses WU.B. Kypc o6ueit gpusuxu. B 3-x TT. [Anexrponnbit pecype] — CII0.: Jlanb, 2011.

T. 1: Mexanuka. Monexynspras gusuka. — 11-e W31, CTEpEOTHIL. —~ CIl16.: Jlanp, 2011. — 432 ¢. Pexum JocTyna on-
line ¢ kommprotepos TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2038.
T. 2: DNCeKTPUYECTBO W MAarHeTvsM. BonHbL Ontika. — 11-e w3n., crepeotur. — CI16.: Jlans, 2011. — 496 ¢. PexnM
poctyma on-line ¢ koMmbtotepo TYCYP: htip://e.lanbook.com/books/element.php?pll cid=25&pll_id=2039.
T. 3: Keanropas orrrika. AtoMuas ¢usuka. Dusuxa TeEPIOTO TENa. duzpka aTOMHOrO SIpa ¥ JJIEMEHTApHbIX 1acTrIL
— 10-e w3n., crepeotun. — CII6.: Jlams, 2011 —1320¢. Pexum poctyna on-line ¢ KOMIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element. php?pll cid=25&pll_id=2040.

14. ®pum C.D., Tumopesa A.B. Kype obieit Gpusnku. B 3-x TT. [DNEKTPOHHBIH pecype] — CIIG.:

Jlans, 2009.

T. 1: OusHuecKHe OCHOBbI MeXaHUKH. MosekynsipHas Qpusuka. KosneGanus ¥ BOHBL — 13-¢ w31, crepeotHil. — CII6.:
Jlanb, 2009. — 480 c. Pexum goctyna on-line: http://e.lanbook.com/books/element.php?pl] cid=25&pl]_id=416 ¢
xomneiotepos TYCVYP.

T. 2: DneKTpUY4ecKHe U JNEeKTPOMArHETUIECKHE ABICHHA. — 12-¢ w3, crepeorun. — CI16.: Jlans, 2009. — 528 c. Pexum
pocrymna on-line: hitp://e.lanbook.com/books/element.php?pll_cid=25&pll id=418 ¢ xomnsrotepoB TYCVP.

T. 3: Ontuka. AToMHas ¢uspka. — 10-e U3, crepeoru. — CI16.: Jlaus, 2009. — 656 c. Pexum poctyna on-line ¢
komrbsiotepoB TYCVYP: hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=419.

12.3. Y4ebHo-MeToanuecKHe nocobus v nporpammuoe obecnevenne

1. Yyebno-memoouneckiue nocoous OaA RPAKMUHECKUXx SaHAMUI U CAMOCMOAMENbHOI paombl [DNeXTPOHHBIN
pecypel:

2.1. Yyxxos FO.I1. Pabota u >Heprus. 3aKOHbI COXpaHCHHA B MeXaHHKe: COOpHMK 3ajgad 1/ MpaKkTHIEeCKHX
samgtui.  — Tomck:  TYCVYP, 2010. —24c. Pexum  jocryna coGomHBI  JUIS  CKauMBaHUA:
http://edu.tusur.ru/training/publications/1100.

22 JIsaun A.B., Marasunnukos AJL, Tposu JLA. MonexkynapHas dusuka: COOPHHK TECTOBBIX BONPOCOB A
CaMOCTOATENBHOM PaboThl W UL NPAKTHIECKUX 3AHATHH. — 2009. 30 ¢. PexxuM mocryma cBOGOAHBIN I CKAYHBAHUA!
http://edu.tusur.ru/training/publications/1234.

2.3, Jlsuun A.B., Marasunankos A.JI., Opnosckas J1.B. TepMonunamuxa. Yacts }: CO6OpPHHK TECTOBBIX BONPOCOB
A CAMOCTOATENbHON paboTel W IS TMPaKTHYECKHX samsTuii, — 2009. 43 ¢. Pexum joctyma cBOOOMHBIH A
ckaqmBanus: http://edu.tusur.ru/training/publications/1235.

2.4, Caneesa A ., Jlsuun A.B., Marasununkos AJL. Tepmousamuka. Hacts 2: C60pHHK TeCTOBBIX BONPOCOB 1A
CAMOCTOATENBHOI paGoThl W 1A HPAKTHYECKNX 3aHATHH. — 2010. 22 ¢. PexumM JocTyna cBOOOIHBIA Ut CKaYUBAHM:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauenckuii 0.A. BosiHoBas OnTHKa! Mertonuueckoe nocodue. COOPHUK TECTOBBIX BOTIPOCOB. ~2009. 24 c.
PexuM focTyna cBOOOIHBIH JUTS CKaUHBAHMA: htp://edu.tusur.ru/training/publications/1233.

2.6. Uyxkxkos IO.J1. DrneMeHTHl aTOMHOH $UIMKY ¥ KBAHTOBOH MEXaHMKH: YueGHO-MeToIHYecKoe T0cobHe.
CGOpHHK TecTOBBIX BOmNpocoB. — ToMck: TYCVYP, 2011.-68 c. Pexum nocryna cBOOGOIHBIH IA CKAHBAHMA:
http://edu.tusur.ru/training/publications/1104.

2. Vyefno-memoouueckue nocotus ois 6bINOIHEHUA 1a0opamopHbIx pabom [DNeKTpOHHSIH pecype]:

3.1. Bypnosuunn B.A., Tposu JL.A. Jlunamuka MasiTHHKA O6epbeka: Meroauieckie yKasanus K gaboparopHoi
pabote. — 2007, 13 c. Pexnm poctyna cBOOOIHBIH JUIA CKaUUBAHUS! http://edu.tusur.ry/training/publications/918.

32 Taneepa A.M., Vsamopa E.B. Hsyuenue 3eKTpOCTaTH4ECKOro MO MeToauuecKkde yKaszaHui K
naboparopHo padore. - 2011. I1c. Pesxxnum Jocryna cBoboIHbIH s CKaqHBAHUA:
http://edu.tusur.ru/training/publications/926.

3.3. Yipanosa E.B. H3ydesne MarHuTHOTO OIS KpyroBoro TOKd. Metomuueckie ykasanus k JjiabopaTopHOH
pabote. — 2007. 12 ¢. Pexum poctyna cBOOOIHBIN /U1 CKAYHBAHHUS! http://edu.tusur.ru/training/publications/863.

3.4. Bypagenckuit 10.A. OnpeseneHue yIejlbHOr0 3apiana djekTpoHa METOAOM MarHeTpoHa: MeTORHYECKHE
ykasauus K JjaboparopHo#t pabore. — 2011. l4c. PexuMm pocryna Wii CTYICHTOB, cotpynunkos TYCYP:
http://edu.tusur.ru/training/publications/864

3.5. Bypnosuumn B.A., Tposu JLA. Hsyuenue 3aTyXaromUX 3JIeKTPOMArHHTHAIX xonebanuit: MeToanIecKue
yKkazauus K J1abopaTopHo# pabore. —2007. l4c. Pexum nocryna cBOOOMHBIN  JUIS  CKauMBAHMA
http://edu.tusur.r/training/publications/862.

3.6. Opnosckas JL.B. Hsyuenne uaTepdhepeHIH Ja3ePHOTO 3Ty YeHH MeToamaeckne ykasanus K aGopatopHo#
pabore. — 2010. 9 ¢. PexuM poctyna CBOGOIHBIMH TS CKAUHBAHMSA! http://edu.tusur.ru/training/publications/911.

3.7. ®egopos M. B., bypaoBuumH B. A. Buemmnuii gorosddext. Mayuenue 3aKoHa CrojieToBa ¥ [MpoBepKa
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21
¢popmynsr  JitHmreilina: Mertoanueckue ykasanua Kk nabopatopHol paGore. — 2009. 11 ¢. Pexum Jocryna
cBoGoAHbIA 11 ckaunBaHus: hitp://edu.tusur.ru/training/publications/851 .
3.8. 3axapos H.A., Kupwiios A.M. Hccnenopanue ClleKTpa aTtoMa BoJopoja: Meronudeckue ykasanus K
naboparopHoi paborte. -2011. 18 c. Pexaum IOCTyHa CBOGOIHBIA s CKaYMBaHUsN:

hgtp://edu.tusur.ru/training[gublications/9 17.

3. Komnsiomepuwie npozpammst MOOCAUPOBANUA HEKOMOPBIX (PUILYECKUX ACTCHUTT & nabopamopnom npakmuxyme.

12.4. ®oun ouenounsix cpeacrs (POC)

DOHIl OLUEHOTHBIX CpCACTB NPHBEACH B IPHJIOKEHUH | X JaHHOG nporpamme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUACHHTTIIMHEBI
s obecnevenns qteHus Kypca ek HCHOJIB3YETCA CHELHANbHAA JIEKIHOHHAA ay IMTOPHs Kadenpsl usnku (230
ayn. ®©OT), oCHAMEHHAA MYILTHMEMITHEIM TIPOCKTOPOM, KOMIBIOTCpOM H Skpauamu. JLis ofecrieueHms naGoparopHsix
pabor o ¢H3HKe HCNOABIYIOTCH 6 CHELHANH3HPOBAHHAIX (MOJl PA3IHYHBIE Pa3fesbl Kypea) nabopatopuy kadenpel Pu3HKH,
OCHALEHHDBIE COOTBETCTBYIOIHMH Ta6OPATOPHBIMU YCTAHOBKAMH, MaKeTaMH, CTCHIaMH H KOMILIOTEPHEIM 060Dy IOBAHHEM.

14 METOIIMYECKUE PEKOMEHJIALIMA 1O OPTAHM3BAIIMM  U3YYEHUS
JTUCIIATIINHBI

OGBeEM 9acoB, MPenyCMOTPEHHBIX YIeGHBIM ITAHOM LIS H3y4eHus Kypca GU3HKH, He NO3BOJAET PACKPHITH B JNIEKIUAX
noipo6Ho 1 ry6oko Marepuan. IToatomy npu peanuzarmm IpOTpaMMBbI CTYNEHTBI JOJDKHBI J10CTATOYHO MHOTO paboTarh
CAMOCTOATEBHO KaK MpH TMOBTOPEHMH JIEKIMOHHOTO MaTepHasa, Tak M IMOATOTOBKE K HPaKTHYECKHM, TabOpaTOpHBIM H
KOHTPOMBHBIM 3AHATHAM. [lns obecnieuenus 3¢ peKTHBHOTO YCBOCHHA CTYAEHTaMH MaTepHanoB JHCLHILTHHLL HEOOXOIUMO Ha
TNEpBOM 3aHATHH OBECTIEYUTh HX CIIMCKOM BONPOCOB, MOANEKALIHX H3Y9CHHIO, CIUCKOM OCHOBHOM ¥ JOMOJIHHTENBHOM
JMTEPATYPBI UL CAMOCTOATENBHOMH PaboThl.

His TekyIero KOHTPONA ycrneBaeMocTH u TIPOMEKYTOUHOH aTTECTAlMM UCTIONb3YETCS TECTOBBIH KOHTPOIb 3HAHHI.
Ha snexkumsx HeoGxoaumo o6pamiats BHEMaHHe Ha 0COBEHHOCTH TIPUMEHEHHS PaCcCMATPHBAEMOT0 MaTepHasa B
HOCICNYIOMHX KypeaX, a Takke B 6yaymed npodeccHOHATBHON AeATe/IbHOCTH.
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Hpuaoxenue 1

dejepanbHOe rocy1apeTBEHHOE GIOIKETHOE 06Pa3oBaTENBbHOE YUPEKIEHIE BEICHIEr0 00Pa3oBaHMs

«TOMCKHH I'OCYJIAPCTBEHHbIN YHUBEPCUTET CUCTEM VITPABJIEHHS U
PAJUODJIEKTPOHUKM» (TYCYP)

../ YTBEPKJIAIO
Mpopexrop no yseGHoii paGote
Al i I. E. Tposin

VR s 2016,

«

®OH/] OIIEHOYHBIX CPEJICTB 10 YUYEBHOW JUCHUILINHE
(IPAKTHKE)

PU3BHKA

{FI0/HOE HAMMEHOBAHME Y4eOHOM ANCUMITIHHDI WIH NPAKTHKH)

Yposenn ocHoBHOI 0Gpa3oBaTebHOIl NporpaMMbl 6aKaJaBpuaT
{Gakanappuar, MarucTparypa, CreudanuTeT)

Hanpasiienne(s) noarorosku (cneunaannocts) 11.03.04 "InekrpoHuka u HAHO3/IEKTPOHMKA"

(NOJIHOE HAHMEHOBAHKME HATIPABICHHSA MOATOTOBKH (CIEUMANLHOCTH))

Hpognin(n) " MukposneKTpoHuKa u TBepAOTEIbHAA INEKTPOHMKA "
(NoaHOE HAUMEHOBAHNE NPOQIAK HANPABNSHHA NOATOTOBKH (CneunansHOCTH))

®opma oOyuenusi Quuasn
(ouHan, 04HO-3a04HAA (BEUEPHAS), 3a04HAas)

PakyabLTeT 31eKTPOHHOM TexHukH (BIT)
(CokpatieHHoe 1 NONHOE HanMeHoBaHue dakyIbTeTa)

Kagenpa ¢pusnyeckoii a1exrponnku (93)
(COKPALEHHOE 1 IOAHOE HAHMEHOBAHKE Kadeaphi)

Kype 12 Cemectp 2,3

Yuebnbiii naan vadopa 2013 roaa.

IK3amed — 2,3 cemectp

Tomcek 2016
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1 Bgeenenne

@onn oneroynsIx cpeactB (GOC) sBaseTCs MPHIOKEHHEM K pabouelt nporpaMMe JTHCHHILTHHbI
(IpaKTMKK) H TpeacTaBnsier coGol  COBOKYITHOCTD KOHTPOJIbHO-U3MEPHTEIbHBIX  MATEPHAIIOB
(THIOBBIE 3a1a4H (3aaHKs), KOHTPOJIBHBIE paboThl, TECTHI W AP.) ¥ METOJOB HX UCITOJIB3OBAHHUS,
IIPEMHASHAYCHHBIX [T U3MEPEHUS YPOBHS JIOCTHIKEHHS CTYAEHTOM YCTAHOBJICHHBIX Pe3YIBTATOB

obyueHus.

®OC no aucuunianHe (IPAKTHKE) HCMOIB3YeTCs IpH  OPOBEJCHHH TEKYIUETO KOHTPOJS
YCIIEBAEMOCTH H IIPOMEKYTOUHOH aTTeCTALMH CTYIEHTOB.
[Tepeyens 3akperieHHbIX 33 AUCHHTUTHHOMK (paxTHKOH) KOMIIETEeHIHIT puBesicH B Tabumuie 1.

Tabsmna 1 ~ [epedens 3aKpenIeHHBIX 32 THCHHIUIHHON KOMITETeHIHIL

Kon

®opMyIMPOBKA KOMIIETEHIHH

JTansl GopMHPOBAHHS
KOMIIeTEeHIHH

OIIK-1

CHOCOOHOCTHIO NPEICTaBIIATh aJEKBATHYIO
COBPEMEHHOMY YPOBHIO 3HAHUH HAay4HYIO KapTHHY
MHpa Ha OCHOBE 3HaHMA OCHOBHBEIX IIOJOXKCHHIA,
3aKOHOB H METO/IOB €CTECTBEHHBIX HAYK U MATEMAaTHKH

1. Jloioked 3HATH

tbu3nYecKHe OCHOBBI
MEXaHUKH, MOJIEKYJIIPHOHI
bH3UKH U TEPMOJIMHAMHUKH,
JIEKTPOCTATHKH,
[IOCTOSIHHOTO TOKA B
MeTajulax, BaKyyMe u rasax,
JJIEKTPOMAarHeTU3Ma,
KosiebaHHit 1 BOJIH,
BOJIHOBOH ¥ KBaHTOBOH
OIITHKH, KBAHTOBOM
MEXaHHKH, PH3UKH
TBEPAOTO Tena, AAepHOH
(hH3UKH U COBPEMEHHOMH
du3HYecKoit KAPTHHBI
MHpa.

2. lomken ymeTh
HCII0JIb30BaTh
TEOPETHYECKHE 3HAHUA [IPU
OOBSICHEHHH PE3yIILTaTOB
OKCHEPHUMEHTOB,
IIPHMEHSTH 3HAHHS B
obsacT GU3HKM s
0CBOeHHS oburenpodec-
CHOHAJIBHBIX AHCIUTUINH H
peurenus npodeccuo-
HaJIBHBIX 337a4.

3. JlomxeH BnajieTs
HaBBIKaMH GH3HYECKHX
HCCHEeOBAHHIA.

OIIK-2

CIOCOOHOCTD BHISBIIATH €CTECTBEHHOHAYYHYIO
CYHIHOCTB NPOOJIEM, BOZHHKAIOIINX B XOJIe
po)eCCHOHANEHOI JeSTebHOCTH, PUBICKATE JUIS HX
PELICHHS COOTBETCTBYIONIMI (DH3HKO-MAaTEMATHYECKHIA
anmnapar

1. JloJoKeH 3HaTh ocHOBHBIE
33KOHBI DJIEKTPOHHKH, a TAKKeE
0COBEHHOCTH UX MPOSBIEHUS

B yCTPOHCTBAX
HAHOBIEKTPOHHKH.

2. Jlomxen ymers
HCIOIB30BaTh QUIHKO-
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MareMaTHUECKHIA arnmnapar ajis
pelIcHuA KOHKPCTHBIX 3344 B
00acCTH HCKTPOHHKH H
HAHOYJICKTPOHHKH.

3. JloykeH BIAJAETh
HaBbIKaMH 00paboTKu
IKCIIEPUMEHTATIbHBIX
pE3YNETATOB.

OIIK-5

JaHHbIX

criocoOHOCTH
00pabOTKH W TIPEACTaBJICHUS JKCICPHMEHTAIBHBIX

HCIIOJIB30BATh

OCHOBHBIC

pUEMBbI

1. JIoJKeH 3HATh OCHOBHBIE

BO3MOKHOCTH
COBPEMEHHBIX TEKCTOBBIX
pEenaKTopoB H
COBPEMEHHBIX ITPOrpamMM
00paboTKH U
Hpe/ICTaBICHUsA
uHpOPMALIHH.

2. lomxeH yMeThb
HUCTIOJIB30BATH TEKCTOBBIN
PEnaKTop IS HallHCaHUs

OTYETOB 110 Ta00PaTOPHBIM
pabortam. Mcnons3osars
nporpamMmy 00pabOTKH K
IpeICTaBICHHS
pe3yIbTaToB.

3. JIoJokeH BiajeTh
HaBBIKAMHA 00pabOTKH
SKCIIEPHMEHTATBHBIX

pe3yJIbTaToB.

2  Peaam3anMs KoMIereHIHi

1 Kommerenuus OINK-1

OIIK-1: cnocofHOCTHIO NPeICTABIATh AJeKBATHYI0 COBPEMECHHOMY YPOBHIO 3HAHHH Hay4THYIO
KAPTHHY MHPa Ha OCHOBe 3HAHHSI OCHOBHbIX IIOJIOJKEHHH, 3AKOHOB M METO/10B CCTECTBEHHBIX

HAYK H MaTeMaTHKH.

IIIISI (i)OpMHpOBaHI/IH KOMIICTCHIIM U HCO6XOHI/IMO OCYIIECTBUTH PAN  3TaloB.

DTarbl

HOPMHPOBAHUS KOMIICTEHIHH, IPUMEHSEMbIC VI8 STOTO BHJIBI 3aHATHH W HCHOJb3yeMbIE CPE/ICTBA
OIlCHUBAHUS NpeICTaBIICHbl B Tabnuue 2.

Tabauua 2— dranbl GopMUPOBaHAHA KOMIIETEHIMH H HCIIOb3yeMbie CPEICTBA OUCHUBAHAH

Cocrasn 3uarsn Ymern Baagersn
CriocoOHOCTE HcnonsioBats
TIPeICTaBIATh TEOPETHYECKHE 3HAHUA HapnikamMu
CoaepxxaHue HTanos u3ruecKre OCHOBbI TIpH OOBACHEHUH PE3ylb- | QUIHICCKHX
MEXAHUKH, MOJIEKYILAP- TATOB YKCHEPUMEHTOB, HCCHeIOBARUT
HOM PUBHKH H TEPMO- [IPUMEHSATD 3HaHUA B
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JINHAMHKH, 3JIEKTPO-
CTaTUKH, NOCTOSHHOIO
TOKa B METaJIIax,
BaKyyMe H rasax,
JIIEKTPOMArHEeTH3MA,
KxoneGaHui U BOJIH,
BOJIHOBOH H KBaHTOBOH
ONITHKH, KBaHTOBOH
MEXAHHKH, PU3HKH
TBEPHOTO Tejia, ANePHOit
Gusuxn 1 coBpemennoit
bu3HYeCcKOH KapTHHEB
Mupa.

obnactu GU3MKH IS
ocBoenus obmenpodec-
CHOHAIBHBIX AUCIHHIUIMH
U peleHus npodeccuo-

HaJIBbHBLIX 3a1a4.

e JlaboparopHsie

e Jlekmuu; paboTel
T — e [lpaktHueckue ¢ Bemonaenue e JlabGoparopusie
3aHATHSA JOMAIIHETO 3a/[aHH paboTEI
o CamocrogresnpHas
pabota cTyneHToB
e Tecr ¢ JlaGoparopnas e 3ammra
e KoHTposbhas pabora; 71a00paTOPHBIX
pabora e Koncnekr pabor
Hcnoarpzyemere o VunusuiyansHoe CaMOCTOSITENIbHOM
CpeICTBA OLEHUBAHHSH TBOPYECKOE 3aJaHHe paboThl

e  DK3aMeH

OO0Liue XapaKTepHCTUKH IT0Ka3aTeNell i KpUTePHEB OLeHHBAHUS KOMIICTCHIIHH Ha
BCEX HTallax MpUBE/IeHB! B Tabimme 3.

Tabanna 3 — Obimme xapaKTepHCTHKH MOKazaTeeil i KPHTEPHEB OLICHHBAHHUS KOMIIETEHIMH 110

JTanam

IToxazarenu u

3HaTh Ymers Buaaners
KpHTepHH
Ob6nanaer Ob6nanaer
daxkTHuecKuMH 1 JIHaIra3oHoOM
TEOPETHUYECKUMH [PAKTHYECKHX
. Konrpomupyer pa6ory,
. 3HAHHSAMH B yMeHuH, TpebyeMbIx
Or1mmyHo (BbICOKHIT IPOBOJHT OIICHKY,
npezaesax JUI pa3BUTHS
YPOBeHB) . COBEpHICHCTBYET
U3Y4aeMOH 00JIacTH | TBOPYECKHX N
. JeNCTBHS paboTh
C IIOHUMAaHueM peneHuii,
I'PaHMI abcTparupoBasus
IIPUMEHHMOCTH podiem
. 3HaeT aKTel Obnanaet beper
Xopouio (6azoBbIii ¢ ’ p
oBeNb) OPHHIUIIBL, JHana3oHoM OTBETCTBEHHOCTH 34
yp IIpolLecchl, obmue HPAKTHYECKHX 3aBeplICHUE 3a/1a4 B
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TIOHSITHS B yMeHunH, TpeOyeMbIX UCCIICIOBAHNH,
npeenax JUTSI pELIEHHS HpUCIIOCcabNIUBaeT CBOE
H3y4daeMoit o0nacTu | ONpeleeHHbIX HOBEJIEHUE K
pobiemM B obnactu 0OCTOATENHCTBAM B
HCCJIeTOBaHHUA peuIeHnH mpodieM
Obnanaer
OCHOBHBIMH
Oobnanaet
VYioBaerBopHTEILHO YMCHHIMH, PaGoTtacT npu npsaMoM
(noporoBbIif ypoBeHb) GasoBvMH oOmuMH TpeOyeMbIMHA JULT HaOOIEeHUH
P yp 3HAHUSAMH peby
BBIMOJTHEHHS
HPOCTHIX 3a/1a4

dopMynupoBKa TOKasaresneffl ¥ KpHTEPHEB OLEHHMBAHHA [AaHHON KOMICTCHIHM MPHBEICHA B

Tabnune 4.

Tabauna 4 — ITokaszare/id H KPHTEPHH OLICHHBAHHS KOMIIETEHIIMM HA yTanax

IToxazarean u
KpHTepHH

3Harnb

Ymern

Baagers

OrinuHo (BbICOKHIA
YpPOBEHB)

* aHANH3HpYET

CBSI3U MEXIY
pa3IHYHBIMH
bu3nYeCKHMH
TIOHSATHSAMH;

e IIpe/CTaBJsCT

¢IocoOrI 1
pe3ybTaThl
HCITOJIL30BAHHS
pa3IHYHbIX
bu3nYecKuX
Mozesei;

® MareMarH4YCCKHU

000CHOBEIBaCT
BBIOOp METOMA U
IUIaH pelieHus
3ajaun

e cBOOOOHO
HPUMEHSIET METOJIBI
pelIeHus 3an1a4 B
HE3HAKOMBIX
CUTYaIHSIX;

® yMeer
MareMaTHIeCKH
BEIpaXarb, U
apryMeHTHPOBAHO
JIOKa3bLIBATh
TIOJTOKEHHS
IIpeIMEeTHOHN
00nacTH 3HAHUS

e crnocobeH
PYKOBOIUTB
MEXKIUCIUILTTHAD-
HOH KOMaHJIOMH;

e ¢BOOOIHO BIIAJICET
pa3HBIMH
crnocobamu
[peJCTaBlIeHUS
¢bu3HUecKoii
HH(OPMAIIHH B
rpaduieckoi 1
MaTeMaTHYECKON

(popme

Xopomo (6a30BbIH
YPOBeHb)

¢ [IOHUMACT CBI3HU

MKy pa3jIHyg-
HBIMU (PHU3UUECKH-
MH TTOHSTUSAMH;

¢ PMCCT IIpelacTaB-

jieHue o Guzndec-
KHX MOJICIIAX;

e apryMeHTHpyeT

BBIOOD METONA
peLIeHUs 3a/1auH;
COCTaBNseT NaH

®  CAMOCTOATEIHHO
noad1paeT ¥ roTo-
BHT JUUIs1 DKCTIEPH-
MeHTa HeoOXoau-
Moe 06opynoBaHue;

e IPUMEHSET METOJBI
pelieHus 3aa4 B
HE3HAKOMBIX
CHTYAIHAX;

® yMeeT KOPPEKTHO

BBIPAXaTh H

®  KPUTHYECKH
OCMBICITUBAET
MOTyYEHHBIE
3HAHHSA;

® KOMIIETEHTEH B
pasJIH4HBIX CHTYa-
1asix (pabora B
MEKTHCITHILTHHAD-
HO# KOMaHIe);

e BianeeT pa3HbIMH
criocobamu

CornacoBaHa Ha noprtane Ne 5930




pelICHHS 3a0a4H; 00OCHOBBIBATH 110~ NpEeICTaBICHUs
* rpaduyeckn HOXKEHHUS bu3ugeckoi
HWILTFOCTPHPYET IPEIMETHOM nHpopMauu
3a1avy 00J1aCTH 3HAHHUS
® Jaer onpeaeiaeHus
OCHOBHBIX
. yMmeeT paboTars co
HOHATHIA, B
CIIPABOYHOMH
®  BOCHPOH3BOIMT . BIIQJECT
JUTEPATYPOIl; .
OCHOBHBIE TEPMHHOIOTHEH
HCTIOJIB3YEeT .
buznueckue IpeIMETHOM
npubopsI,
dakTel, uaeu; obnactu 3HaHus;
yKa3aHHbIC B
YnosiersopureabHo | e  pacrosnaer e criocoben
(mmoporoseIii ypoBeHn) busnyeckue . KOPPEKTHO
JabopaTropHOif
00BEKTHI; IIPEJICTABUThH
paboTHI;
¢ 3HACT OCHOBHBIE cer 3HAHUSA B
METO/IbI PeNICHHS M MaTreMaTH4e cKoiH
IPeJICTaBIISATh
THITOBBIX 3a7a4 H " bopme
pe3yNbTaThl CBOEH
yMeeT HX
paboTel
IIPUMEHATE Ha
HpaKTHKe

2 Komoerenuus OITK-2

OIIK-2: cnoco6HOCTs  BBIABIATH CCTECTBEHHOHAYUHYIO CYUIHOCTh ApoONeM, BO3HUKAOLMX B  XOle
UpO(ECCHOHANBHON NeATeNbHOCTH, IPHBJIEKATh IS UX PelleHHS COOTBETCTBYIOMMH (PH3HKO-MaTeMaTHHeCKHIT
anmnapar

Jlist popMHPOBaHHS KOMIIETCHIMH HEOBXOTHMO OCYLIECTBHT psin oTanos. Jrtanbl GopMHPOBAHHS
KOMIICTCHINH, HPUMEHSEMBIC IS 3TOTO BUIBI 3AHATUH H MCHONB3yeMble CpEJCTBA OLICHHBAHHS,
[Ipe/ICTaBJIeHE] B TA0NHIIE 5.

Ta6suua 5— Iransl popmupoBaHns KOMIETEHIHY U HCHOJIb3yeMble CPe/ICTBA OLEHHBAHHSA

Cocras 3naTh Ymern Baagers
OCHOBHBIE 3aKOHBI UCIIONB30BaTh (PH3UKO-
JNIEKTPOHUKH, a TAKKe MaTreMaTH4e CKHi Haspikamu
0COOEHHOCTH UX annapar Jis peuieHus obpaboTku
Copepskanue >Tanos
IPOSIBJICHHS B KOHKPETHBIX 32144 B 9KCHEPUMEHTATBHEIX
yCTpoHCTBax 00JIaCTH INMEKTPOHUKH U pe3ynIbTaTOB.
HAHONEKTPOHHKH. HaHOIEKTPOHHKH.
o Jlexnuu;
® [IPAKTHYCCKHE e JlabGoparopusie
. 3aHSTHH. paboTsr; e JlaboparopHrle
Bujanr 3ansruii
e 1aboparopHble e CaMocrosTenpHas paboThI.
paboTsr; paboTa CTy/IeHTOB.
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HUcnogabilyembie
CpeICTBa OCHHBAHHUS

Tecr;
yctHas Oecena,
JK3aMEH.

e JlabGoparopHbIC
paboTsl;
e Koncuekr

paboThL

CaMOCTOSITENLHON

e 3apmra
nabopaTopHBIX
paboT.

OB1He XapaKTepPUCTHKY 1oKasaresed 1 KPHTEPHEB ONEHMBAHHA KOMIICTCHIMH Ha
BCex HTarax NpHBeIeHs! B Tabnuue 6.

Ta6anua 6 — Ofmue XapaKTePHCTHKH HOKa3aTe/ el 4 KPHTePHEB OlleHHBAHHA KOMIIETECHITHH TI0

TanamMm

TlokazaTrenu u

IPOCTHIX 3aJia4

3nath Ymersn Bnagern
KpUTEpHHU
Obnanaer Obnanaer
(aKTHUECKUMH H JMana3zoHoM
TEOPETHYSCKHUMH [IPAaKTHYECKHX
_ Konrtposmpyet pabory,
. 3HAHUSMH B yMeHuit, TpeOyeMbIX
O1imyHO (BBICOKHIA [IPOBOJIUT OLIEHKY,
npenenax JUTSL pa3BUTHSA
YPOBEHbD) 8 COBEPIISHCTBYET
A3y4aeMoit 061acTH | TBOPUECKHUX o
. neicTBHs paboThl
¢ MIOHHMAHUEM peIleHUH,
rpaHl abcTparupoBaHHs
PUMEHAMOCTH npobaeM
Obnanaet
Beper OTBETCTBEH-
3uaet (axThl, JAara3oHOM
HOCTD 33 3aBepLICHHE
TIPUHIHUIIEL, NPaKTHYECKUX
" . 3a/1a4 B HCCIIE€JJOBAaHIH,
Xopomo (6azoBbIi IIPOLIECCHI, 00IIHE yMeHHH, TpeOyeMbIX
HpHCcrocadiIuBaeT CBoe
YPOBEHbB) NOHSITHS B JUIS peLeHust
[IOBEJICHHE K
npeaenax onpeneIeHHbIX
. 06CTOATENBCTBAM B
u3yyaeMoii obnact | npobrieM B 0bnacTy
peIIeHHH ITpodeM
UCCIICIOBAaHHUA
Ob6nanaer
OCHOBHBIMH
Obnanaer
Y10B/1€TBOPHTEIBLHO YMEHUSIMH, PaboTtaer nipu IpaMoM
(nmoporosblii ypoBeHb) Gasopbmmit ObUIMI TpeOyeMBIMH JUIA HaOTIONEHHUH
P yp 3HaHWAMH peby
BBITIOJIHEHHUSA

Tabauna 7 — Iokazaren ¥ KpUTePHH OLlEHHBAHH KOMIETECHIMHA HA ITANAX

MMokasarein H
KpUTEepHH

3Hars

Y™merhb

Biaaners

O1au4HO (BBICOKHIA

o (Cpobomuo

e cBobOIHO

e crnocobeH
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YPOBEHD) BlIaJIeeT OPUMEHSTh PYKOBOIHTH
HaBBIKAMH BO3MOXXHOCTH MEKAHUCIHTUIHHAp-
IIPOEKTUPOBAHHSA COBPEMEHHBIX HOH KoMaH10¥H;
YCTPOHCTB KOHCTPYKTOPCKHX ¢cBOOO/IHO BajieeT
WIEKTPOHHKH; PEJIaKTOPOB B Pa3HBEIMH
Cso6Goano HE3HAKOMBIX COBPECMECHHBLIMH
BIA/ECT CHTyallusX, criocobaMu
BO3MOXKHOCTSAMH cB00OO/THO [Ipe/ICTaBICHUS
COBPEMEHHBIX OPUMEHSATH buznveckoi
porpaMM COBpPEMEHHEIE HHPOpPMAIHH B
00paboTKH H [IporpamMmbl rpadu4ecKoit u
[IpeACTaBICHUS 06paboTku u MaTeMaTHYeCKOMH
HHbOpMALHH; IPE/ICTABIICHHH bopme
Cobonno HHpOpMALIUH;

BJIaJeeT ¢BOOOJTHO HX
criocobaMu ux COBMECTHO
COBMECTHOIO HCIIOJIB30BATH
UCIIOJIb30BaHUsA
MOHUMAET
CaMOCTOATEIHHO
BO3MOXHOCTH KOMIIETEHTEH B
110JIb30BAThCA
COBPEMEHHEBIX pa3IHYHbBIX
KOHCTPYKTOPCKHX COBPEMCHHBIMH CHTYaIUAX
u
PYKTOP CpeJICTBaMH yat
PENAKTOPOB; (pabota B MexIHC-
KOHCTPYHPOBAHHS; -
HOHHMaeT UHUIUTHHAPHON
CaMOCTOSITEILHO i
BO3MOYKHOCTH KOMaHJie);
. 10JIb30BaThCS
Xopomo (6a30BbIii COBPEMEHHBIX BlIajieeT pa3HBIMH
COBPEMEHHBIMH
YPOB€HB) porpamMm crocodbamu
[IporpaMMamMu
00paboTku u IpeCTaBICHUS
00paboTKH U -
[Ipe/ICTaBICHHA ¢bu3nyeckoit
IPE/ICTaBICHHA
uHbOpMaLIHH; uHpOpMaIHH B
HHpOpMAIIMY; .
NIOHHMAeT, KaK rpadugeckoit 1
CaMOCTOSTEIHLHO .
COBMECTHO HX MaTeMaTu4eCKoM
COBMECTHO HX
MOXKHO tbopme
HCIIOJIL30BATH
HCIIOJIB30BaTh
[OHUMAaET ymeeT paboTars ¢
OCHOBHEBIE COBPEMEHHBIMH
BIIaCeT
BO3MOXHOCTH KOHCTPYKTOPCKHMU .
TEPMUHOJIOTHEH
COBPEMEHHBIX pelaKTopamy; .
KOHCTPYKTOPCKUX HCHIOTIB3YE HpCAMETHOU
T
PYKTOp Y 06acTH 3HaHUS;
PEIaKTOPOB; COBpPEMEHHEIE
criocoben
YnosiierBopurennHo NOHHMAET IIPOrpaMMEbl OPDEKTHO
o K
(roporoBeIii yposens) OCHOBHBIE 0bpaboTku u PP
IPEICTaBUTh
BO3MOXHOCTH IIPEICTABICHHA
HHOpMaIIHIO B
COBpEMEHHBIX HHpOPMALHH; N
rpaduyeckoit u
IporpamMm ymeer .
MaTeMaru4ecKoM
06paboTku u HPEJCTaBIIsAThL bopme
IpeACTaBICHUS pe3ybTaThl CBOECH
uHpOpMaUIU paboTrsl
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3 Komnerenmust OIIK-5

OIIK-5: CHOCOGHOCTh HCHOIB30BATH OCHOBHBIE TNpHeMbl 00pabOTKH M NPE/ICTABICHHA
3KCIIEPUMEHTABHBIX JTAHHBIX

Jlnst  GOpMHpOBAHHMS KOMIICTEHIHH HEOOXOIMMO OCYIIECTBHTH Pl OTANOB. Oransl
GOPMHPOBAHUS KOMIIETEHIIMH, IPUMCHAEMBIC UL STOr0 BH/IBI JaHATUIl, ¥ HCIOJb3yeMble CPEeICTBA
OLleHHBaHHs NpeAcTaBlieHs! B Tabnuie 8.

Tabauua 8— dranel GopMHPOBAHHS KOMIETCHIIHH H HCIIOJIB3YeMbI¢ CPEACTBA OlleHHBAHUSA

Cocras 3HaTh Ymernb Baaners
CrniocobHOCTD
OCYINECTBIATh OMCK,
xpaHeHue U 00paboTKy
P P Hcnonp3oBark
nHbOpMaIHK C -
TEKCTOBBIH pefaKTop A
UCIIOJIb30BaHHEM
HAIIUCAHUA OTYETOB 1O HaBbikaMu
OCHOBHBIX
. naGoparopHbM pabotaM. | 06paboTKu
CopnepikaHue HTanoB | BO3MOXHOCTEH
Hcnosnb30Bars SKCIIEPUMEHTANILHBIX
COBPEMEHHBIX
porpaMMy 06pabOTKH H | Pe3YJIbTaToB.
TEKCTOBBIX PENAKTOPOB
[IpE/ICTaBICHUS
1 COBPEMEHHBIX
pe3yIbTaTOB.
nporpamMm oOpaboTKH H
OpeacTaBIeHUs
aHpopMauu
o Jlexuuu;
e [IPaKTHYECKHE e JlaboparopHble
. 3AHATHH. paboThl; e JlabopatopHbie
Buan 3ansaTai
e jaboparopHble e CamocTosTenbpHas paboThL
paboTsl; pabota CTy/IeHTOB.
Hcnosbsyemble e Tecr; o JlaGoparopHble e 3amura
CpelCTBa OLeHHBAHUA | ¢  ycTHAs Oeceia; paboThI; 1abopaTopHbIX
® DK3aMEH. o KoHcnexr pabor.
CaMOCTOSTEIBHON
paboThL.
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OGIIH/IB XapaxkTepHUCTHKH [ToKasareied u KPHTEPHEB OLCHHUBAHUSA KOMIICTCHIIMH Ha

BCEX 3Talax NpuBeNCHE! B Tabaune 9.

Tabauua 9 — ObuiHe XapakTepHCTHKH NOKa3aTe el i KPHTePHER OLICHHBAHHSA KOMIETEHIIHH 110

ranam

Iokazarenu u

3Harh Ymers Baaners
KpHTEepHH
Ob6nanaer Obnanaer
baxkTHYeCKHMH U JManazoHoM
TEOPETHUYCCKHMHU MPAKTHICCKUX
. KonTpomupyer pa6ory,
. 3HaHUSIMH B YMEHUH, TpedyeMbIx
Otanuno (BbicoKHil IIPOBOJIMT OLEHKY,
npeenax JUISE pa3sBUTHSA
YPOBeHB) . COBEpUIEHCTRYET
H3y4aeMoH oOJIaCTH | TBOPYECKHX .
. JEHCTBHSI paboThl
¢ [IOHUMaHHEM pelIeHui,
I'PaHuIL abCcTparupoBaHus
IPHUMEHUMOCTH rpoduem
Ob6namaer beper
3naeT dakrel, JManazoHoOM OTBETCTBEHHOCTH 3a
IPUHIHITEI, IPAKTHYECKUX 3aBeplICHHE 3a/1a4 B
Xopomo (6a3oBbIit IIpoLecchl, 0b1He YMEHUH, TpebyeMbIxX UCCIIEIOBAHUH,
YPOBEHD) [OHSTHS B JUTSL pelieHust IpHCIIOCcabIUBaeT CBOE
npejenax OIIpeNIeICHHBIX IIOBE/IEHHE K
u3ydaeMoH obnacti | npobGiieM B obnactu obcToATeNbCTBAM B
HCCIIEIOBAHHUS pelieHny npobiem
Ob6nanaer
OCHOBHBIMH
Obnanaer
YaoBaersopureanto YMEHHAMH, Pabotaet npu npamom
. 0a30BBIMH OGLIUMH
(toporoBeIii ypoBens) TpeOyeMbIMH 115t HaOJIONEHHH
3HAHUAMH
BBIIIOJTHEHHS

MPOCTHIX 3aj1a4

Tabauna 10 — IMokasarenn u KPUTEPHH OLEHHBAHMS KOMIETEHIMH Ha 3Tanax

IMoxazarenn u
KpHTepHH

3uars

VYmern

Buaapers

Otanuno (BbIcOKHI
YPOBEHb)

s  (CsobonHo

BJIaJJeeT
BO3MOXXHOCTSIMH
COBPEMEHHBIX

®*  CBOOOAHO
[IpUMEHSET
COBpPEMEHHbIE
TEKCTOBEIE

e criocoben
PYKOBOIHUTE
MEXIUCHUIIIMHAPH
OH KOMaHJIOH;
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TEKCTOBBIX peIaKTophl B cBOOOIHO BIIAJIEET
PENaKTOPOB; HE3HAKOMBIX pa3HbIMK
CroboaHO CUTYaAIHIX; COBPEMEHHBIMH
BJIaseeT cBobOAHO criocobamu
BO3MOKHOCTSIMH IIPUMEHATH HpeCTaBICHNA
COBPEMEHHBIX COBPEMEHHBIE ¢duzugeckoit
nporpamMm POrpamMMBsl uHpOpPMALIHH B
06paboTKH K 00paboTKH H rpadgudecKon U
IIpe/ICTaBICHHS [peCTaBIeHUS MaTeMaTH4ecKoH
HH(OPMALIHH; uHpopMaLHH, bopme
CBoboaHo cBOOOIHO HX
BiaxeeT COBMECTHO
crroco6amu X HCIIOJNIb30BATh
COBMECTHOTO
HCIOJIB30BaHUA
HHOHUMAET
CamMOCTOSITEIBHO
BO3MOXXHOCTH KOMITETEHTEH B
T10JT630BATHCS
COBPEMEHHBIX Pa3TUYHBIX
COBPEMEHHBIMHU
TEKCTOBBIX CUTyalMAX
TEKCTOBBIM
peaKTopOB; (pabora B
pelaKTOpaMH;
IIOHUMAET MEXTUCIUILIIHHAPH
CaMOCTOSITEIBHO .
BO3MOYXHOCTH 0l KOMaHIe);
. MOJIB30BaThCs
Xopomo (Da3oBbIi COBPEMEHHBIX BJIaJIe€T Pa3HBIMHU
COBPEMCHHBIMH
YpOBEHB) IporpaMm ciocobaMu
[porpaMMaMH
06paboTKH U Tpe/ICTaBJIEHHS
00paboTKH H .
peJICTaBIEHNA duznueckoi
Ipe/ICTaBICHHA
uHpOPMALIUH; HHpOpPMALHHU B
uHbopManuy; 3
IIOHHUMaeT, KaK rpaduueckoit u
CaMOCTOATENBHO .
COBMECTHO HX MareMaTH4yecKoi
COBMECTHO HX
MOXKHO dopme
HCII0JIb30BaTh
HCITOJIb30BaTh
MOHUMAET yMeeT paborarh ¢
BJaaeeT
OCHOBHBIE COBPEMECHHBIMH .
TEePMHHOJIOTHEH
BO3MOXHOCTH TEKCTOBBIMH .
IpeIMETHOM
COBpPEMEHHBIX pe/lakTopaMM;
ob1acTH 3HAHUA,
TEKCTOBBIX HCIIONB3YeT
criocobeH
YioBJ€TBOPHTEABHO PENaKTOPOB; COBpEMEHHBIE
. KOPPEKTHO
(noporoBslii YpoBeHb) [IOHHMaeT IpOTrpaMMBbl
npejICTaBHTh
OCHOBHBIE 06paboTky U
uHpopMaLHIO B
BO3MOXHOCTH peJICTaBICHHS B
rpaduueckor u
COBPEMEHHBIX HHGOpMALIHH; .
MaTeMaTHUYeCKOR
IIporpaMM eeT
porp yM bopme
006paboTKH U MIPEeNCTaBIATE
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NpeNCTaBICHUA pe3yNBTaThl CBOEH
HHGOpMaUHH paboTsI

Tunosbie KOHTPOAbHbLIE 3a1aHns

Ana  peanusaummu  sbiwenepeuncreHHbIx 33034 obyyeHus UCNONb3YIOTCA  Cregylowme
maTepuans:
~ THNOBble KOHTPONbHbIE 33laHUA UMM MHbIE MaTepuansi, HeoBxoaumble ANA OUEHKU 3HaHUNA,
YMEHUH, HaBLIKOB M (MAM) ONbiTa AeATenbHoCTM, XapaKTepusyowmx stansi GoOPMUPOBaHUSA
KOMMeTeHUM B npoLecce 0cBoeHUA 06pa3oBaTenbHod nporpammel, B cocraBe:

3.1. Tecr:
3.1.1. TeMbI TeCTOBBIX 3axanuii 15 NPAKTHYE¢CKHX 3aHATHH:

1) Kunemarnka nocTymnaresHOro IBHKEHUS.

2) KunemaTHKa BpaInaTebHOIO JMBHKCHS.

3) JluHaMuKa NOCTYMATeILHOIO IBHYKECHHUS.

4) NnnaMuika BpammaTebHOTO JABHKEHIIS.

5) Monexynsapuas ¢usuka. Knaccuueckme crarieTuxu,

6) TepmomBaMuKa.

7) 3axon Kynona. HanpspxenaocTs.

8) IMotenuuan.

9) MeTasub! H AMANEKTPHKH B HTEKTPOCTATHIECKOM IIOJe.
10) Maruunrocraruxa.

11) JIBmKeHue 3apsaaoB H TOKOB, paboTa B MarHuTHOM I1oJie.
12) Srnenne snekTpoMaruuTHOlM UHIYKIMH. DHEeprus mnos.
13) 'apmonmyeckue xoneGanus.

14) CpobonHble H BEIHYKICHHBIE KOTEGAHHA.

15) Bosmbr. Dddexr Jomnepa.

16) UnTephepennus caera.

17) Mudpaxums.

18) Ionspuzanus.

19) TentoBoe uznyyenue.

20) Bremnunii porosddexr.

21) Buemmunit porosddexr. Oddexr Komnrona.

22) @otousl. JlaBnenue creTa.

23) Crnextpsl.

24) BonmHOBBIE CBOMCTBA MHKPOYACTHIL,

25) DneMeHTHI KBAHTOBOM MeXaHHKH.

26) Kpanrosast cratucTrka.

37) Snepnas dpusuka.

3.1.2. TeMbI TeCTOBBIX 3ananuit st JabopaTopHbIX 3aHsTHII:

1) Kunematnka paBHOYCKOPEHHOTO BparmeHHs
2) Jlunamuka mastHuka O6epGeka
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3) Wsyuenue pacnpesenenus Makcpeinna

4) Wsydenwue pacipenenenns boibimana

5) Omnpe/eneHne OTHOIIEHHS TEMIOEMKOCTEH Ta3a METOOM Kiiemana-/lesopma

6) H3zyyeHune 31eKTPOCTATHYECKOTO MO

7) Wayuenue cBOMCTB HUDJIEKTPUKOB B I10JI€ IIOCKOTO KOHACHCATOPA

8) OnpeseiieHHe OTHOCHTEIBHOM JHBIEKTPUYECKON IIPOHHUIIAEMOCTH TBEPIBIX
JIADJIEKTPUKOB

9) HW3MepeHue yeIbHOTO EKTPHICCKOrO COMPOTUBIICHUA METALIOB

10) M3yuenne MarHMTHOTO MOJIA KPYyroBOIO TOKa

11) Onpenenenne yIeIbHOTO 3aps/ia 3IeKTPOHA METO/OM MArHETPOHA

12) Usyuenue 3aryxatomux Konebanui KpecTo0oOpa3sHOro MasTHHKaA

13) HzydeHne 3aTyXarOIUX HICKTPOMarHUTHBIX Kkonebanui

14) CnoxeHue B3aUMHO [IEPISHIUKY TAPHBIX konebannii. Guryps! JInccaxy

15) Usyuenue uHTEpYEPEHINH JIa3ePHOTO H3ITyICHHA. Omnpit OHra

16) W3yuenue nu(pakiiiy 1a3epHOTO H3JIYUCHUSA OT MIEIH H HHTH

17) M3yueHue 3aBUCHMOCTH SHEPTETUIECKOH CBETUMOCTH CEPOTo Te/a OT TEMIIEpaTyphbl

18) Bremmnit dotosddext. M3ydenne 3akona Croserosa H NpoBEpKa hopmysl
DiHImTEeHHA

19) M3yuenne criektpa aroMa Bogopoza. (lloctosHuas Punbepra)

20) TynHenbHbIH 3QEKT B BHIPOKICHHOM p-Tl — IIEPEX0ae

21) Buytpennuit Gpotoddpdexr

HpHMCp TECTOBOTO 3alaHus U NPAKTHUYCCKOTO 3aHATHA.

«MeTaJIbl B AMDJIEKTPHKH B JJIEKTPOCTATHYCCKOM I10JIE».
buaer 1.

1. Yto xapakTepu3yeT BEKTOD IOJISIPH3ALHH P?
1) JIAroNnpHbIH MOMEHT eIMHHLBI 00beMa AHIEKTPHKA,
2) JIunonsHbI MOMEHT aToMa (MOJIEKYIIbI) JJHINEKTPUKA;
3) Be/THuMHY, NOKa3BIBAIOLIYIO BO CKOJILKO a3 MIEKTPHICCKOE N0JIC, BO3PACTACT B IHINIEKTPHKE,
4) BenuuuHy, OKa3bIBAIOLIYIO BO CKOJIBKO pa3 MIEKTPHISCKOE HONIE, YMCHBLIACTCS B
JHDJICKTPHUKE.

—

2. YKaxuTe BHIpAKEHHS TeopeMbl [aycea JUIs 10715 BEKTOPA HIEKTPHIECKOIO CMEILICHAS D.

a) D = €SOE 9 6) mD ) dS; = qceoéodn ; B) VD = p c80600H ;
S
r) EﬂD ’ d§ = q¢2806 + quﬂJ ’ I[) VD = pceoﬁoﬂn + pcwzmr{ .
§
1) a; 2)6; 3)B; 4Hr; 5) 1 6) a, 6; 7) a, B; 8) 0, B;
9a,r; 10) a, m; 1D, a.

3. Bo3aymHBIA KOHIEHCATOP YaCTHYHO 3aII0JIHEH JUDICKTPHKOM. B kaxo#t u3 ero dacreii 6obLie
HATIPSKEHHOCTD 3JEKTPHUYECKOro nons E , a B KaKoH —~ JMEKTPUIECKOE CMCIICHAC D?
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a) JIEKTPHYECKOE cMelIeHue Honbme 8 o6macty 1;

0) HANPSKEHHOCTD YISKTPHYECKOTO 11011 Gotblie B 06nacTH 1

B) 3JIEKTPHYECKOE CMellieHue GoiblIe B 0671acTH 2;

I) HANIPSDKEHHOCTD YIEKTPHYECKOTO 110718 GOMbIe B 06/1aCTH 2;

J1) HATIPSDKEHHOCTD HMEKTPHYECKOTO MOJIA OUHAKOBA B 00EHX 06NACTSX:

€) JJIEKTPHYECKOE CMEIIEHHE OIMHAKOBO B 00CHX 06IacTIX.

)a,6; 2)ar; 3)a g 4)6,s; 5)6,e;  6)B,1r;  T)B, a; 8)me.

4. HaifTu eMKOCTB IIOCKOTO KOHAEHCATOPA, H30GPaKEHHOTO Ha PHCYHKe,
T0JIOBHHA 00bEMa KOTOPOTO 3aI0JIHEHO JTHINEKTPHKOM ¢ OTHOCHTEIBHOM
AUDJIEKTPUYECKOM NpoHHIaeMocThio 3. [Diomans kaxnoit o6kIaaKy
KoHleHcaropa pasHa 10 cM?, a paccrosinie Mexty HUMU | MMm. OTBeT ate B

5. YK&KHTe HOMEp PHCYHKA, Ha KOTOPOM H300paXEHBI INHUH BEKTOPA MIEKTPHIECKOH HHIYKIMH D
Ha IrpaHHLe pasjiena JIBYX JUAJICKTPUKOB C €] < €.

1 & €1 €2 £; £; £1 &
1. 2. 3. 4.

Iipumep TecToBoro 3amanus s 1aGopaTOPHOro 3aHATH.
OHPEJAEJIEHHE YAEJBHOI'O 3APSIJIA DJIEKTPOHA METOJAOM MATHETPOHA
Bapuanr 2

1. o kako#t TpaekTOpHn ABHKETCS B 00IIEM ClTydae 3apsDKCHHAs 4acTHIIA B O[HOPOJHOM
MAarHuTHOM foJje?
Otsets: 1) mo npsimoit;  2) o mapaGosie; 3) mo runep6one; 4) Mo cnMpanu; 5) IO OKPYKHOCTH.
2. [lapannentHo npsMOMy IPOBOIHHKY Ha HEKOTOPOM PaCCTOSHUHU
OT HETO, IIBHXXETCA CO CKOPOCTRIO ¥ 3NEKTPOH. YKaszarTh Ha PHCYHKe
Hanpasienue cuel JIopeHia, nefcTByomei Ha HIeKTPOH, eCiIH 1o
IIPOBOIHHKY NYCTHUTH TOK 1.

3. TpI/I HacTHIB! ¢ OAHHAKOBBEIMH MacCaMH U 3apsilaMy BIICTAIOT B

OIHOPOJHOE MArHUTHOE MOJIE C PA3HBIMH
Us CKOPOCTAMH, KaK IoKa3aHo Ha pucyHke. Ilpuuém  v; < v, < ;. Kak
vy COOTHOCHTCS MKy COOOH HX repuon! Bpamenus 17
-~ g
e & e
9 9 49 Omserer: )T <Ty<Ts; D T>Ty>Ty, 3)Ti=Ty=Ts
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4) Jlast oTBeTa JAHHBIX HEAOCTATOYHO.

4, MHKpO‘IaCTHHbI BJICTAIOT B OJIHOPOAHOC MAarHHTHOE TIOJIC C MOCTOSHHOHN CKOpPOCTBIO, KaK

MOKa3aHo Ha pucyHke. Kakoi 3apsit AMEIOT JacTUIbI?

—>
B

®

a)yqr=+q; 06)q@=+q; B)q="+q;
41 Dq=-¢ XNQ@=-¢ € q=-q

q: x) qr =0; 3y qz =0 n)yqs=0.

/‘}

q

Otsersl: 1)a,6,8; 2)n,a,e;  3)x,3,1;, 4)a, e 3

5)B, 3  6)06, %, H.

5. Kakoe U3 IpHBEICHHBIX HIDKE BHIPOXKEHHH MPeCTaBIseT co0oi ciuty, ACHCTBYIONIYIO Ha
TIOJIOKHTENBHO 3aPsDKEHHYIO YaCTHILY, IBIKYLIYIOCS OJIHOBPEMEHHO B JEKTPHUECKOM U MarHHTHOM

nossx?

1) F=qE+q[l§,6} 2) F =qE'+q[5,B} 3) F= qE+q(E,5}
4) ﬁ =qE+q(5,E).

3.2. TeMbl KOHTPOJIBHBIX PabOT:

1y
2)
3)
4)
3)
6)
7)
8)
9)
10)
11)

MexaHHKa TOCTYITATeILHOTO U BPaLIaTebHOTO JIBHKEHHA.
MonekysispHast GU3HKa U TEPMOJIUHAMHKA.
DJleKTpAUecKoe T10JIe B BaKyyMe U cpejie.
DeKTpOMarHeTH3M

Konebanus u BOJHEI

BomnHoBas OIITHKA

KBaHTOBBIE CBOMCTBA H3JTyUYCHHS

CriexTps! ¥ CBOHCTBA aTOMOB

KpanroBas MexaHHuKa.

KBanTtoBsle cTaTHCTUKH. DU3HKa TBEPAOTO TEJIA.
du3nKa aTOMHOTO 4jipa U DJIEMEHTAPHBIX YaCTHIL

[IpuMepb! KOHTPOJIBHBIX padoT.

KOHTPOJIbHASI PABOTA TTO KBAHTOBBIM CBOMCTBAM U3JTYYEHM]

Buer Nel.

1. TTpu mOMOLIH HHIYKIIHOHHOTO YCKOPHTEJIA 3CKTPOHOB (6eTarpoHa) MOXKHO MOTYYHTH

doTonbI raMma-JIydel ¢ JHeprueH 100 MoB. Kakopa jirHa Bosabl 31X Tyueit? Orser aars B CH.
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2. doronsl PCHTTCHOBCKOI'O H3JIYYEHUA HCOBITHIBAIOT KOMIITOHOBCKO€ paccestHae Ha ¢iabo
CBA3BAHHBIX 3JICKTPOHAX BCIIECTBA, NIepeianas UM [IPH 3TOM 4YacTh CBOEH DHEPIrHH. Ha OCHOBAHHH,

KaKHX 3aKOHOB MOYKHO OLEHHTP [THHY BOJHEI PACCESHHOTO H3TYYCHHs?
a) Ha ocHoBauuu 3akona coxpaHenus UMITYJIECA CHCTEMBI OTOH-IIEKTPOH.
6) Ha ocnoBanuy 3akona coxpanenus SHEPIrUH CHCTEMBI (DOTOH-aTOM BEHIECTBA.
B) Ha ocHOBaHHH 3aKoHa coXpaHeHus HUMILYIIbCA (DOTOH-ATOM BEIIECTRA.
r) Ha ocnoBanmu 3akoHa coxpaneHus DHEPTHHU CUCTEMBI (QOTOH-3IIEKTPOH.
Ortsersi: 1) a, 6; 2) 6, B; 3)B, T 4)a,r; 5)a; 6) 6; 7) B.

3. Mmerorcs 1Ba aGCOMOTHO YEPHBIX Tena. Temneparypa niepsoro u3 wux cocrasnser 1450 K.
Onpenenuts B CH TeMiieparypy Broporo Tena, ec/id OTHOIIEHHeE OHEPreTHYECKOM CBETHMOCTH

IIEPBOTrO TeJla K S9HEPreTHYECKOH CBETHMOCTH BTOpPOro cocrasiser 16/81.

4. KpacHas rpaHuna juis miatuHes! JexuT okono 200 um. Ecau IUIATHHY NTPOKATHTH ITPH
BBICOKOH TeMIIeparype, TO KpacHasi IpaHHIa (orosddexra craner paproit 220 um. Ha ckosbko

SJICKTPOHBOJILT YMEHBIIHNTCS pa60Ta BbIXO/1a DJICKTPOHA U3 IIJIATUHEI B pe3ynbrare HpOKaJIPIBaHHH?

5. Hatitn paGoty BbIXO/1a 971eKTpoHa ¢ TIOBEPXHOCTH (POTOKATONNA, €CITH NPH OBNYICHHH €ro
CBETOM C VTMHOH BOsHBI 560 HM 80% sneprun dotona pacxonyercst Ha BhIPbIBaHUE JMeKTpoHa. OTBET

JaThb B SIEKTPOHBOIBTAX.

6. Temneparypa abcomroTno uéproro tena 127°C. ITocne TIOBBILICHHS TEMIIEPATypPhl
CyMMapHas MOIIHOCTD H3JIy4eHHs yBEIUTHIACE B TpU pa3a. Ha ckonbko rpanycos lenncus

TIOBBLICHIIACH IIPH DTOM TeMIleparypa Tena?

7. Kax u3menntest sHeprus, nepenasaeMas MagaromuM GOTOHOM 351eKTPOHY IIpH
KOMIITOHOBCKOM PacCessHUH PEHTICHOBCKHX JIyUueH, [IPH yBeTHUeHHH yIia paccesHusi 0T HYJIA JIO

180°7
Orsersi: 1) He usmensierca.  2) Veenmumpaercs. 3) YMeHbaeTcs.
4) Cpean NpUBEICHHBIX OTBETOB HPABHIBHOTO HET.

8. Ha crombko rpamycos nonusunace 61 TEMIIEpaTypa 3eMHOTO Iapa 3a CTOJIETHE, eCiId Obl Ha

3eMITI0 He ITOCTyNana coJHeYHas OHEPTHA, & NOTEPH SHEPIUH ObUTH 00YCIOBIECHEI ML HITy4eHHEM?
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Panuyc 3eMiH IPHHATH PaBHBIM 6,4-10" M, yrenbHyIo TeruoéMxocTs 200 Jix/(xr-K), mwrotHOCTh 5500

kr/m"”, cpemuioto Temneparypy 300 K, koodduupenT nomomeHHs 0,8.

9. [TapasuienbHbIi Ty4OK MOHOXPOMATHUYECKOTO CBETA ¢ JUTHHOUH BOJIHBI 662 HM IIajaeT Ha
3guepHEHHYIO IOBEPXHOCTD M IPOM3BOJMT HA HEE [aBJICHHE, pABHOC 0,3 mxITa. Onpenennts B CH

KOHIIEHTPAIHIO GOTOHOB B CBETOBOM ITyUKE.

KOHTPOJIBHAS PABOTA TIO ®U3UKE TBEPIOT'O TEJIA
Buser Ne2.
1. YeMy paBHA HHIYKI{MS MArHATHOTO IO/ B 00BEME CBEPXNIPOBOIHHKA, OMEMIEHHOTO BO
BHEILIHEe MArHUTHOE noJie ¢ Haxyknueit 2 Tn?

Orsersi:1) Jlocturaet GeckoHEUHO OONBLIOTO 3HAYCHHS. 2) 6onpuie 2 Tn. 3) 2 Ti. 4) 0.

2. Temmeparypa BbIPOXKIEHHS IEKTPOHHOTO I'a3a JUIA Le3Usd paBHa 18000 K, a st cepebpa — 64000
K. Ha cxonbko 3B sneprus ®epmu B cepeGpe Gonpuie sneprun depMu B 1e3uu?

3. Bo cKONBKO pa3 IUIOTHOCTb COCTOSTHUE Y KpUCTaLla Bepusutist 00BEMOM 2 cM® 1ipu dHeprud 12 5B
Gostbllle, YeM Y KpHCcTalia Meu 00bEMoM 1 cm’ ripu sHeprun 7 3B?

4. U3 kpuctaia Mex oosEMoM 16 oM’ BBIpE3a)IH KprcTamt 00bEMoM 4 cv’. Bo CKOMBKO paz

YMEHBIIHIIACH TIOTHOCT COCTOSAHHI DU SHEPIHH, PaBHOH 2 3B?

Oreersl: 1) He usmenmnacy. 2) B ﬁ pa3. 3) B2 pasza. 4)B 4 paza.

5. ViaxkuTe, IJle Ha 30HHOH cXeMe pacrornaraercs yposeHs depMu npu T'=0Ks

HEBBIPOXKICHHOM JIOHOPHOM IIOJTYIIPOBOJTHUKE?
OtBeTsl: 1) BOAM3H CepeHBI 3aPELICHHON 30HbI; 2) B BaJIEHTHO}1 30HE, BOIN3H € MOTOJIKA,

3) B 30HE ITPOBOJIUMOCTH, BOMH3Y €€ nHa; 4) B 3anpelIeHHOH 30HE, BOJIM3H JIHA 30HBI
IPOBOJMMOCTH, MEXY YPOBHSIMH JIOHOPOB ¥ JTHOM 30HBI IPOBOIUMOCTH; 5) B 3aNPEINECHHON 30HE,

BOJIN3H MOTOJIKA BAJIEHTHOH 30HBI, MEXKJY YPOBHAMHU AKIENTOPOB H MOTOJIKOM BaJICHTHOH 30HBEL

6. J;MHa BOTHBI Kpackoii rpaHuiel Gotoaddexta CypbMAHO-LIE3UCBOTO dorokaroza paBHa 650 HM
(IIpM O4YeHb HH3KHX TeMITeparypax). JLTHHa BOIHEL KpacHO# rPaHHIIbl COOCTBEHHON NPOBOUMOCTH
pasna 2,07 mxM. HaliTu B 5B 9HeprHo JiHa 30HBI IPOBOHMOCTH JIAHHOTO MOJIYIIPOBOJHUKA.

7. KoHueHTpal|s HOCHTENEH 3apsijia B TepPMaHHH [IPA TEMIIEpaType 300 K pasHa 2- 10" 1/, TTpm
yBENHYEHHH TeMIIepaTypbl KOHLICH TPl HocHTeeil Bo3pocia 10 2+ 10%° 1/m°. Ha cKONBKO IpagycoB
[lenbenst yenmuuiacs Temneparypa? llnpusa 3anpeieH o 30HbI FepManHs paBHa 0,75 »B.
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8. Haittit B MKM s1uny BOJTHEL, COOTBETCTBYIOIIYIO KPAKO COOCTBEHHOTO MOMIOLIEHNS FepMaHNs
(UHpHHa 3anpeneHHoN 301k 0,75 5B).

o 1 .
9. KonuenTpanust Hocuresiei Toka B cobCTBEHHOM xpemunn pasaa 5 10" em™, nomemxnocti
3MeKTporoB — 0,12 M*/B-c n xp1pok — 0,05 M*/B-c. Onpenenuts B MOM conporusienue KPEMHHEBOTO
CTEPXHS JUTMHOH 2 CM H ceveHHeM | MM,

3.3. CnHcoK HHAMBHIYAILHBIX TBOPYECKHX 3a/IaHHMH;

1)Knunemaruka MatepuansHOM TOUKH.
2)JJuHaMHUKa 0CTYNATEIBHOTO IBHKCHUSL.
3)/lunaMuKa BpamarebHOTO JBHKEHHS.
4)Pabora u sHeprus. 3akoHs COXpaHEHHS,
5)Knaccuueckue cratucruky.

6) Tepmoaunamuxa.

7)3akon Kynona. HanmpsoxenHoCTb.
8)IloreHuuan u pabora.

9)MeTansl ¥ IUSIEKTPUKH B 3JIEKTPOCTATUYECKOM IT0JIE.
10) Maruurocraruka.

11) JIBuxenne 3apsij1oB H TOKOB B MArHHTHOM TOJe,
12) DnexTpoMarHuTHAS HHAYKIMS.

13) Konebanns.

14) Bosnns..

15) Unrepdepennus.

16) Indpaxnus.

17) TennoBoe usnyuenmue.

18) Buemnnit hporosddext. dpdext Komnrona.
19) ATomHBIE crieKTpEL

20) KBanToBast Mexanuka.

21) KBaHTOBBIE CTATHCTHKH.

22) ®u3uka TBEpIOrO TENA.

23) PagnoakTHBHOCTS.

IIpuMeps! MH MBIy abHOTO TBOPYECKOTO 3aaHHS:
buner 1 Tpyanocte=1,65
MEXAHHUKA ITOCTYTIATEJIBHOT'O Y BPAILATEJIBHOI'O JIBKEHUS

1. YeMy paBeH MaKCHMaIbLHbI YTOIl HAaKJIOHA IJIOCKOCTH K TOPU3OHTY, €CJIH HA 3TOH ILTOCKOCTH
yAepxupaercs rpy3? Koapduunent tpenns MEAKIY TPY30M H IUIOCKOCTRIO paBeH 0.114 . Ortser nare B

rpaxycax.

2. CronHoM OXHOPOXHBIN ATFOMHHHEBbIH HHWIMHAP paguycoM 17 M u mHoH 27 ¢M KatuTes no
HAKJIOHHOH TUIOCKOCTH, 06pasyIomei ¢ ropu3oHToM yroi 52 °. OnpeneiuTts Ty TpeHHS ClelIeHHs
ACKa H MJIOCKOCTH. YIETbHYIO IIOTHOCTD AJIFOMHHHS CYMTATE pasroii 2 -10° kr/m’.

3. OTHOPOAHEIH CIUTONIHOT LHTMHAP Maccoit 18 kr u panuycom 13 oM Bpaiaercs BOKpPYT CBOEH OCH.
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VT10Basi CKOpPOCTh LMJIMH/Ipa H3MEHAETCs 3 4 ¢ OT 3HAYCHUA Ipaw/c no 7 pan/c. Kakyio MOLIHOCTD
Pa3BHBAIOT CHJIBL, AeHCTBYIONIHE HA LITHHIP K KOHILY 5TOrO MPOMEXKYTKA BpPEMCHH.

4. B mpobupxke mMaccoii 54 T, 3aKpHITOH npo6koit Maccod 9 I, HAXOXHUTCA KaIlis s¢upa. Ipn
narpesanny >dupa npobka sputetaet. C KakoH MUHAMATBHOM CKOPOCTBIO JIOJIKHA BBLIETETH POOKa,
4To6bI IPOGHpKA ClENaa OTHBIH 060POT BOKPYT TOUKH KPEIICHHUS XECTKOTO HEBECOMOTO CTEPXKHS
JutHHOM 1.4 M, Ha KOTOPOM TojIBenIeHa npoOupKa? [IpoGHpKy CYMTATh MATEPHATLHOMN TOUKOH.

5. Ilap maccoit 5 xr u paguycoM 17 cM Bpam@eTcs BOKPYT OCH, IIPOXOJISINEH Yepe3 ero HeHTp.
YpaBHEHHE BpAIlEHHA apa MMEET BUI ¢=a+bt’ +ct’, tne b=2 pa,n/cz, c=-3 pan/c3, t-BpeMsl.

OnpeeuTh MOMEHT CHJI K KOHILY 2 -OH CEKyHJIbL.

6. CHapsi/| pa3pblBaeTCs B BEPXHEH TOUKE TPACKTOPHHU HA BBICOTE 13 M Ha J(B€ OJIHHAKOBBIC YaCTH.
Yepes 14 ¢ nociie B3pHIBA OIHA HACTh [1a/[aCT HA 3EMITIO TOJ TEM MECTOM, TIC npou3omiesn B3peis. Ha
KAKOM PACCTOSHHM OT MECTa BBICTpENA YIIAeT BTOpas YacTh CHapsla eCilu nepbad yrasna Ha
paccrosiipd 103 M? Crity CONPOTHRICHHS BO3/TyXa HE YIUTHIBATD.

7. Ha moity CTOMT TEJeXKa B BHJE JUIMHHOH JOCKH C JIETKHMH KOJICCAMH. Ha ofHOM KOHIIE JIOCKH
CTOMT YeJIoBeK Maccoil 54 Kr, JuinHa JOcKH 35 M, Macca ee 7 xr. Ha xakoe paccTOsSHHE MIePEMECTHTCH
LEHTP MACC CHCTeMbI TENEXKa-1eI0BeK OTHOCHUTENLHO JOCKH, €CId 4eJIOBEK IIpoiiieT Ha ApyroH
KOHEI] JIOCKH CO CKOPOCTBIO V' M/c? Maccolt Konec i TPEHHEM peHedpedb.

buner 5 Tpyauocts=1,33
MOJIEKVJISIPHA ST ®U3UKA U TEPMOIMHAMUKA

1. OnpeeuTh MOJTHYIO KHHETHYECKYIO SHEPIAIO BCEX MOJICKYI KHCIOpOAa, HAXOJISATIMXCS IO
nasnenreM 1.25E6 Ila B cocyze, 06beM KOTOPOTO paBeH 4 1

2. Ompesie/uTh CpejHee 3HaueHHe MOJHOU KHHETHUECKOH JHEPrHH MOJIEKYIbl BOISHOIO Hapa IpH
temmneparype 570 K

3. OmnpeneluTh KAHETHYECKYIO JHEPIHIO, HPHXOJSIIYIOCS HA OJHY CTCMCHb cBOOOIBI MOJIEKY/IBI
O/IHOPOJHOTIO Ta3a P TeMHepaType 324 K. MonspHas Macca rasa 2 r/moib.

4. OnpeneiuTh CKOPOCTb MOJIEKYT ra3a, HpH KOTOpOH 3HauCHHE dynxuuu pacipenenenns Makcsemia
f(v) npu temmeparype 430 K Oyger TakuMm e, Kak W TpH Temreparype B 2 pasa Gonbiuei (IpH
OINMHAKOBOH CKOpOCTH). MosIpHas Macca rasa paBHa 2 r/MOJIb.

5. OnpejenHTh Maccy OJHOH W3 MBUTMHOK, B3BEUICHHBIX B BO3AYXCE, CCIH B TOJIIMHE CIOs BO3LyXa 4
CM HX KOHIICHTpAIus pasnuyaerca Ha 36 % Ipu Temieparype 20 °C.

6. OnupedeTuTh CpPeHIOI KBAIPaTHYHYIO CKOPOCTH MOJICKYN BO3AYXd, eCJIi H3BECTHO, 4TO HX
KOHIICHTpAIIHS Ha BbicoTe 5,7 KM B 2 pasa MEHBIIE, CM y NOBEPXHOCTH 3eMIl.

7. OnpenenuTh MOMHYIO HEPTHIO MOJIEKYIl BO3/yXa B SIMHULE 06péMa, HaXOIAIIUXCs Ha BBICOTE 3,3
KM Haj ypoBHeM mops. Temreparypy Bo3iyXa IO BbICOTE CHUTATH noctosHHOM ¥ pasoit -15 °C.
Jlapnenue Bo3/IyXa Ha YpOBHE MODA 745 MM. PT.CT.
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buner 10 Tpyanocts=2.07
OJIEKTPUYECKOE I10JIE B BAKYYME U BEIIECTBE

1. Ha 3apsn 347 uKn, Haxonsmmiics B HEKOTOPOH TOYKe HIEKTPHYECKOrO oM, AeiicTByeT cuia 561
MKH. OnpenenuTs HanpsokEHHOCTS OIS B 3TOH TOUKe.

2. Onpepenuts 00BEMHYIO IIIOTHOCTH SHEPTHH MIEKTPHIECKOTO NOJISA BHYTPH [UIOCKOTO KOHJIEHCAaTopa
IIPOCTPAHCTBO, MEXAY I[UIACTHHAMH KOTOPOIO  3ariOHEHO JHDIIEKTPHYECKOR  KUJAKOCTHIO ¢
AHINEKTPHYECKOH NPOHUIIAEMOCTBIOS , eCid HanpsHKEHHOCTE MO MEXAY ILTACTHHAMH paBHa 12
kB/cMm.

3. IloBepxHOCTHAs NJIOTHOCTH 3apsja Ha liposofmieM wmape pasua 607 wKa/M19 . Onpenemars
HANPSDKEHHOCT HJIEKTPHYECKOTO TOJIS B TOUKE, YAATeHHOH Ha paccTosiHue 2 paaHycoB Imapa oT ero
LEeHTpA.

4. IL1ockui KOHACHCATOp, INOMAE KAXKIOH IACTHHEL Kotoporo 83 cm’, 3anonHen JTH3TIEKTPHKOM C
AMDNEKTPUIECKOH NPOHUIIaeMOCTRI0 27 . Onpenenuts HAIPSOHKEHHOCTH 1101 B KOHIEHCATOPE, €CIIH
3apsQl Ha KaKJIo# miacTuHe pasen 83 HK

5. Omnpenennts B Mk[[x paGory, KOTOpYIO HYXHO COBEPIIHTH, YTOOBI YBEJHYHTH Ha 217 MKM
PaccTosHue MeXy IIACTHHAMH ILIOCKOTO KOHICHCATOPA, 3apshKeHHBIMH Pa3sHOMMEHHBIMH 3apsJaMH
467 uKx. Ilomans kaxnoit mactuns: 217 cv. B 3a30pe MeXy IUIaCTHHAMH HAXOMHUTCS BO3LYX.

6. B BepumMHax KBaJpara pacIIoNoxKeHbl TOUCUHbIe 3apsael +42 MK, -23 MK, +42 wmxKor u -23
MkKi1. [luaronans keampara pasra 42 cu. OnpenenuTs noTeHMa B IEHTPE KBaJIpara.

7. J1Ba TOYEHHBIX BIEKTPHYECKHX 3apana +71 mKuiw -2 uKi maxonarcs B BO3/IyX€ Ha pacCTOAHHH 38
CM Zpyr OT npyra. OIpefenuTh IMOTEHOMAN TOJSL, CO3NABAEMOTO ITHMH 3apsllaMH B TOYKeE,
HAXOJAENCS Ha PACCTOSHIT 59 CM OT IepBOro 3apsizia ¥ 68 cM oT BTOpOTO.

3.4. Cnucoxk s1aGoparopHeIx pa6or:

1) Kunemaruka pasnoyckopentoro BpallleHus

2) JluHaMuka MasTHHKA O6epbeka

3) Hsyuenue pacnpenenenus Makcsernia

4) Wsyuenne pacnpenenenus Bonpivana

5) H3ydenue TepMOIMHAMHYECKHX IIpoIleccoB

6) Hsyuenwue csoiicts AHJJICKTPHKOB B MO IUIOCKOTO KOH/IEHCaTopa

7) Omnpenenenne OTHOCHTETBHOM AHIICKTPHIECKOH NPOHUIIAEMOCTH TBEPABIX IHIEKTPHKOB
8) Hsmepenue ynemsuoro JIEKTPHUYECKOTIO CONPOTHUBIICHHS METAILIOB

9) Hsyuenue MarHuTHOrO MOMNA KPYT'OBOTO TOKA

10) Onpenenenue ynensuoro 3apsina 3JIeKTPOHa METOIOM MarHeTpoHa

11) MU3yuenue 3aryxaromux DJIEKTPOMArHUTHBIX KoneOaHuit

12) UzydeHue BoIHYKICHHBIX ONEKTPOMATrHUTHEIX KOJleOaHuit

13) Cnoxenne B3anmuo TIEPICHIUKYTAPHBIX Konebannit. Purypst Jluccaxy

14) Usyuenne nurepdepenmmn JlazepHoro usnydenns. Onsrr FQura

15) M3ygenue audpaxuuu ceera. (ludpaxnmonnas pemerka)

16) M3y4enue 3aBHCHMOCTH 3HEpPreTHIECKOH CBETHMOCTH CEporo Tejia 0T TEMIIEPATYphI
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17) Buewmnuii otoopdexr. H3yuenne 3akona CToNCTOBA U NPOBEPKA dopMmynbl DHHINTEHHA

18) TyunenbHbl 3G ¢eKT B BHIPOKICHHOM p-nt — IIEPEXONE

19) Buyrpennuit porosddexr.

20) Onpezienenue MUPHHDI 3AMPEIICHHOH 30HbBI TTOMTYIPOBOHHKA HO TeMIlepaTypHOH
3aBHCHMOCTH 0OPATHOTO TOKA JTHOJA.

3.5.TeMpbl /ISl CAMOCTOATEIbHOIM padoThI:

. Kunemarnxka.

. JluHaMuKa noCTyHaTeIbHOTO JIBHKCHH.
. JluHaMHKa BpallaTelbHOro JIBHKCHHA.

. MonexysspHast Gu3HKa.

. Knaccnueckue CTaTHCTHKH.

. TepMoinHaMHKa.

. DJIeKTpOCTaTHKA.

. TTocroaHHbIA TOK.

. MarsuTHOE T0JI€ B BAKyyMe.

10. MarguTHOE 1I0JIC B BEIIECTBE.

11. Ypapuenus Makcsenna.

12. Kone6anwus.

13. Bonusl.

14. BosiHoBag OITHKA.

15. AroMHas QpHU3HKa.

16. KBanToBasg MexaHHKa.

17. KBaHTOBBIE CTATUCTHKH.

18. PaanoakTHBHOCTD. DJIEMEHTapHbBIC YaCTHIIBL.

O 00~ N W BN

3.6. CHcoK BOMPOCOB [I/Isi 7K3aAMeHa B IEPBOM ceMecTpe H3ydeHHst GpH3uKm:

® N R

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

Kuaemarnka. HopMalbHOE B TAHTEHIMAIBHOE YCKOPCHHE.

KuieMarrnka Bpamare/bHOro JABmkeHus. CBsi3b MeXIy YITOBBIMA U JIMHEHHBIMU YCKOPEHHSAMH.
Jlunamuka. 3axoHbsl HeroToHA.

JIBMKEHHE CHCTEMB] MaTepHAJIbHBIX TOYEK.

OCHOBHOE ypaBHEHHE ANHAMHKH MOCTYIATeIbHOIO JIBHKCHHS IIPOH3BOJIBHOM CUCTEMBI TEJL.
CHIBI B MEXaHHUKE.

KuneTnaeckas HEPIasi.

Pabora 1 MOIIHOCTG.

KoncepBatuBHBIE CHIIBI.

[TorenuunanpHas JHEPIHUA.

CBs13b MEXTy IIOTEHIHABHO’ Heprueh u CHIION.

OCHOBHOE ypaBHeHHe JHHAMHKH BPAIIATEILHOIO ABMKCHHS OTHOCHTEIIBHO HETIOBHXXHON
TOYKH.

YpaBHeHHE [HHAMUKH BPaLIATeIbHOTO IBHKEHHUS OTHOCHTENHHO HETIOIBIKHON OCH.
MoMmeHT MHEPUHH.

KuHeTHueckas SHEprus Bpalllalolerocs Tena.

Pa6oTa BHEWIHHUX CHJI TPH BpaIleHUH TBEPJIOTO Tena.

3aKOH COXPAHEHUS MEXaHMYECKOH JHEPrHH.

Yiap abcoMmOTHO YIIPYTHX M HEYNIPYTHX TEJl C TOYKH 3PEHHA 3aKOHOB COXPAHCHHUA.

3aKoH COXpaHEHUS MOMEHTa UMITYJIbCA.
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21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.

62
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Heuneprnansusie cucremsr orcuéra. Crpr HHEpLHY.
Lentpobexnas cuna mueprun.

Cuna Kopuonuca.

Hpunuun otHocHTensHocTH ammes.

PenstuBucrekas mexanuxa, [Ipeobpazosauus Jlopenrna.

CrenetBus u3 npeobpasosanuit Jlopenna. OJIHOBPEMEHHOCTE COBBITHIA B PasHBIX CHCTEMAX
OTCUéTA.

Crencrsust w3 npeobpazosanuit Jlopenua. mua Ten B pasHbIX cHCTEMAxX OTCUYETa.
Crenctust u3 npeobpasoBanuii Jlopenmna. Jlnurensnocts cobbITHil B Pa3HBIX CHCTEMAaX OTCUETa.
Penstuucrekas kunemaruxa. Crnoxerie CKOpOCTEH.

Pematusucrekas muramuxa.

Penatusncrekoe Bepaxenue ms SHEpruu.

Bsaumocss3e Maccel u sHeprum.

Houstue 06 061wieit TeopH OTHOCHTEILHOCTH.

VpaBHeHHUE COCTOSHUS HICANIBHOIO Ta3a (YpaBuenne Menneneepa-Knaneiipona).
Hasnenwe. OcHoBHOE ypaBHeHue MOJIEKYJIAPHO-KHHETHYECKOH TEOPHH.
Temneparypa.

Buyrpenusis sneprus. Temnora u pabora. Ileppoe Hauano TepMoguHaMHuKH.
CkopocTH ra3oBsIx Mosekyst. OmnbrT Hltepna.

Pacmipenenenue monexys raza no CkopocTsiM. DyHKIHS pacnpenenenus MakcBelia,
Haubosee Bepositaas, cpenuss KBaJpaTHiHas ¥ CPC/IHSs apiMETHIECKAs CKOPOCTH MOJEKYIT
rasa.

Pacnipenenenue Makcaenna 1o sHaveHHAM KuHETHYE CKOj SHEpPrum.

®opmyna MakcBesiia Ul OTHOCHTETBHEIX CKOPOCTEH.

Bapomerpuueckas popmya.

Pacnpenesnenne Bonpimana.

Tennoémkocts raza. ®opmyia Maitepa.

Mzoxopuueckuii nponece.

M3o6apuaeckuii mponecc.

Hsorepmuueckuit mponece.

Annabaruueckuit nporecc,

Honutpomyeckue nporeccer.

O6parumsrit ukn Kapuo.

Heobparmmsiit unkn Kapro.

DHTpoOnHs.

Hsmenenne surponyu mpi o6patuMbIx u HeoOpaTHMEIX Ipoleccax.

Bropoe nauano Tepmogunamuxy.

CBobonnas u cBI3aHHAK dHEprist. QH3UYECKHIT CMBICI SHTPOIUH.
CrarneTrdeckuii cMbICH SHTPONHL.

TpeTre Havano TepMogHHAMUKY.

Peanbyrre rasel. YpapHenue Ban-nep-Baansca.

Da3oBble MpeBpalLeHs.

DIIEKTPHYECKHIA 3apa. 3aKoH COXPaHEHH 3JIEKTPUYECKOTO 3aps/ia.
BsaumoneiictBue snextpuyeckux 3apsn0B B Bakyyme. 3akod Kynona.

- DIeKTpHyecKoe nose. HanpsoxkérrocTs BICKTPUIECKOTO 1o, CHIIOBBIE THHHH.
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[TpHHIKI CYNEPHO3HIMH MEKTPHUCCKHIX nonex.

[Mone pumons.

Teopema Ocrporpasickoro-l'aycca s BEKTOpa HAIPSUKEHHOCTH MEKTPHIECKOIO MOJIS.
[Toste 6eCKOHEUHON OJHOPOIHO 3apSHKCHHON IIOCKOCTH.

ITonte IBYX PABHOMEPHO 3aPSKEHHBIX MIIOCKOCTEH.

[ToHEMOTOPHbBIE CHJTBIL.

[ToJe 6eCKOHEYHOTO 3apsHKEHHOTO HIHHAPA.

[Toste cpepryeckoit MPOBOSILICH TOBEPXHOCTH.

[Tosne 06BbEMHO-3apsHKEHHOIO HIApa.

Judpdepennnanbaas popma TEOPEMBI [Maycca.

[Torennuasn. PaboTa cuit 3AEKTPOCTATUIECKOrO MOJIs.

DHeprus B3aUMOEHCTBHA CUCTEMBI 3apS/I0B.

CBA3b MEXKITY HAMPSKEHHOCTBIO DIEKTPOCTATHIECKOTO TOJIA 1 HOTEHIHAIOM.
PasHOCTS NOTEHIHAIOB MEKIY TOUKAMH TI0JI%, 06Pas0BaHHOI0 GECKOHETHOH 3apsHKEHHOM

ILUIOCKOCTBIO.

PasHOCTH IIOTEHIHATIOB MEX/AY TOYKaMH N0, 00pa3oBaHHOIO JBYMS 6eCKOHEUHBIMH
3apsHKEHHBIMH IUIOCKOCTSIMH.

Pa3HOCTH IOTCHIIHANOB MEYX/y TOUKAMH TI0JI, 06Pa30BaHHOI0 OECKOHEUHBIM 3apSKCHHBIM
JUITMHHBIM [IMIHHIPOM.

Pa3HOCTH MOTEHIMATIOB MEKY TOUKAMH T10JIsl, 00Pa30BAHHOTO 3apsKEHHOH nycrorenoit chepoi.
Pa3HOCTD IIOTEHIIHATOB MEYK/LY TOYKAMHU OISl BHYTPH 0OBEMHO-3apSIKEHHOTO 11apa.
[{MpKyIA1As BEKTOPa HANPSKEHHOCTH DIIEKTPOCTATHHECKOTO MO

TNonspu3anus JUd3I€KTPHKOB.

CeruerosIeKTPUKH.

BeKTop EKTPUYECKOTO CMEIIEHH s (IMEKTPHICCKast HHJIYKIHS ).

[ToTok BeKTOpa IEKTPUUECKOTO CMEIICHHS.

Wsmenenue BekTopos E n D Ha rpaHuie pasjiena IByX [(HICKTPHKOB.
PacrpeneneHne MEKTPUIECKHX 3apsI0B Ha IPOBOHUKE.

HanpsokEHHOCTB MOJIS BOIM3M TOBEPXHOCTH 3apSHKEHHOTO MPOBO/IHAKA.

CBOMHCTBO 3aMKHYTOi IPOBOISIIEN 000NOUKH.

DJIEKTPOEMKOCTE.

Konnencaropsl. CoeiMHeHHE KOHIEHCATOPOB.

DHeprus 3apsKeHHOro POBOIHHKA.

DHeprus 3apsUKEHHOT0 KOHJICHCATOpa.

DHeprust MIEKTPHIECKOTO MO,

[TOCTOSHHEBIH EKTPHUYECKHE TOK. DIeKTpudeckuii ToK. IIoTHOCTH TOKA.
VYpaBHEeHHE HENPEPBIBHOCTH.

DJIeKTPOABHIKYLIAs CHIA.

O606ménHbI 3akod OMa Ui HEOHOPOHOIO yJacTKa LEeHH.

PazpeTnnénnsie nery. [Ipasmia Kupxroga.

Momuocts Toka. 3akon Jhxoyns-Jlenna.

CTaruyeckoe MATHHTHOE 107 B BakyyMe. BeKTOp MarHHTHOH MHIYKIIHH.

3akon buo-Casapa-Jlanaca.

MarauTHOE [oJe IPsSMOTro TOKA.

MarauTHOE I10JIe KPyTroBOIro TOKa.
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MarupTtHoe NOJIE ABHXYLIErOCs 3apsja.

Cuna AMnepa. CPUI&, HCIZCTB}GOIH&H Ha NPOBOJAHHK € TOKOM B MATrHUTHOM I1oJe.

107.
108.

Ammiepa. Cunia, HEHCTBYIOMAS Ha POBOAHKK ¢ TOKOM B MardHuTHOM IOJIE.
Kontyp ¢ Tokom B MaranTHOM NI07TE.
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34.
35.
36.

37

Cuna Jlopenna.
JIBHOKEHHE 3apsKeHHOH YacTHIE] B OJHOPOJTHOM MarHUTHOM I10JI€.
Dddexr Xomna.
[upkynsamus BexTopa MarHuTHO#H HHIYKIHH.
MarnurHoe none conenonsa.
MaruutHoe none Toponna.
Pabora no nepememmenuro mposoyuuka u KOHTypa ¢ TOKOM B MarHHTHOM IIOJIe.
Maruurnoe none B Bemectse. HaMarHnyeHHOCTD | HaNpsXEHHOCTh MArHUTHOTO OIS,
MaruuTHbie MOMEHTEI 3TeKTPOHOB H aTOMOB.
. Iuamaruetusm.
. ITapamarueTnsm.
. CBoiicTBO eppoMarHuTHEIX MaTepHaioB.
- Maruuromexannueckuii sddexr.
- Ilpupona crionrannoit HaMarHHYeHHOCTH peppomarneTHKOB.
- lpenomnenne sexropos E w H na I'PaHHIIC pa3jiesia ABYX OHHOPOIHBIX MATHETHKOB.
. SIBnenue anekrpoMaruuTHOMH HHIYKITHA.
. DNEeKTPOBHIKYIIAs CUla (5.11.C.) HHIYKIIHH.
- Ilpupona sBiesns snextpomMarnuTHON HUHJYKIHH.
- Buxpessie Toku (toxu ®yxo).
. SIBNIeHHe CaMOMHIYKIIHH.
- Bsaumuas unayxmus.
. DHEpPrHs MarHUTHOTO MO,
. Buxpesoe anexrpuueckoe nore.
. Tox cMemenns.
. YpaBHeHus MakcseJuia.
. CropocTs pacnipoctpanenus MEKTPOMATHUTHOI'O 1014,
. PesstnBrCTCKAs TPaKTOBKA MAMHHTHDIX SBITeHHMI.
- l'apmonmyeckue konebanus u ux XapaKTEPUCTHKH.
. OCHOBHOE ypaBHeHNe THHAMHKH FapMOHHYECKHX KojieOann. ["apMonHueckuit OCHHJLIATOP.
. Maremarnveckuii mastruKk.
. QU3NYECKHI MasTHHK.
. IpyXuHHbIT MasTHHK.
. Ilpencrasnenne xoneGanuit NOCPENCTBOM BEKTOPHBIX JHArpamMM (METOI BEKTOPHBIX
JHarpamm).
CrnoxeHne rapMOHIYeCKUX KoneOanuil HaITPaBIEHHBIX BJIOJIb OIHOMN MPAMOH.
Buenus.
Cnoxenue B3anMHO NEPNCHIMKYIPHBIX KoneOanui. Ouryper JTuccaxy.
- CBoGo/IHBIC 3aTyXalONMe MeXaHHYECKHE KONeGanms,
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51.
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53.
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. XapaKTepUCTHKH 3aTyXatOINX KojiebaHuH.

BrIHYX/ICHHbIE MEXaHHIECKHE Konebanus.

Inextpuyeckue konedanns. KBa3ucTalMOHapHbIC TOKH.
CBo6oHbIE MEKTPOMArHHTHBIE KOJIEOaHHA B KOHTYPE 6e3 aKTHBHOI'O COITPOTHBIICHHS.
Cpo6oIHbBIE 3aTyXAIOIHUE SICKTPHICCKHE xosneOaHns B KOHTYpE.
BuIHYXICHHBIE JICKTPHUCCKUE KosieOaHus.

PacrpocTpaHeHHe BOIH B yIIpYTo# cpelie.

VYpaBHEHHUS TUIOCKOA H cdepusecKoit BOJH.

['pymmnoBas CKOPOCTb.

Hanoxenue (naTephepenins) BoyH. CTOIUHE BOIHEL

Dueprus ynpyros BOJIHBIL.

Dpdexr Jomnaepa st 3ByKOBBIX BOJH.

BonHoBoOe ypaBHEHHE.

DJleXTPOMarHUTHbIC BOJIHBL

Onruueckuii >pdexr lomrepa.

DHeprus 3MeKTPOMarHUTHOH BOJHBL.

IHTEHCHBHOCTH IEKTPOMArHHTHOH BOIHEL
OTpakcHHE | TPEJIOMIICHHUE DMEKTPOMArHUTHBIX BOJIH OT IPaHHIIE! pasjena JIByX OIHOPOIHBIX
JIHIIEKTPHKOB.

3.7. CnHcoK BOMPOCOB /I IK3aMeHa BO BTOPOM CeMeCTpe H3yeH s $u3nKH:

. Hnrepdepenuns cBera.

[Hupuna rosoc HHTEpHEPEHLUHH.

KorepeHTHOCTS.

Meton IOnra.

UnTephepeHius MPH OTPAKESHUU IIPH OTPKCHHHI OT TOHKOH MPO3pauHOM IIACTHHKH.
VrTepepeHius OT IUIACTHHKH [IEPeMEeHHOH TOJIIHHEL (KJTHHA).

Konsua Herotona.

Muoroyuesast HTepQepeHIHs.

[Tpumenenue HHTEpHEPCHINH. Uurepdepometprl. [IpocseTieHHe ONTHKH.

UntepdepeHIMoHHbIe 3epKaiia H QHIBTPLI.

10
11
12

JHudpaxiprs ceera. [TpuHIAT [oiirenca-Openens.
Meton 308 @penernst. 30HHAs IUIACTHHKA.
['paduueckoe BLIYUCICHUE pe3y/IBTHPYOLIEH aMILTATY/bI (METOA BEKTOPHBIX JUarpamMm Uit

criupaib QpeHens).

13
14
15
16
17
18
19
20
21
22
23

JlndpaKuys Ha KPYIJIOM OTBEPCTHH H HETIPO3PATHOM JICKE.
Judpaxitis B mapaiebHbIX JIydax (mudppaxuus dpaynrodepa).
Jindpaxiuus oT WeTH.

JudpakionHas pemeTka.

CriekTpanbHOe pasfoxeHue. Paspernarommas CHOCOOHOCTH PEMIETKH.
JlngpaKius Ha IPOCTPAHCTBEHHBIX PEIIETKAX. JInpaxims PeHTTEHOBCKHX JIydeH.
Tonorpadus.

EcTecTBEHHBIH H IIOIAPH30BAHHbBIHA CBET.

[Tonspu3anus NPy OTPKECHHHU H IPETOMICHHH. 3axon bprocrepa.
[osspu3anus 1Y JBOHHOM JTy4eHpETOMICHHH.

3akon Maoca.

CornacoBaHa Ha noprtane Ne 5930



24
25
26
27
28
29
30
31

32

26

WnTepdepennus nonspu3oBaHHbIX BOJH.

Hckycetsennoe asoitnoe nyuenpenomnenne (MckyccTBeHHas aHN30TpoHs). JPpdexT Keppa.
Bpamenue nockocti nonspusamy.

JlMcnepens ceera.

OnemenTapHas (K1accudeckas ) TEOPHS THCIIEPCHH.

Iornomenue cpera.

Paccesnue caera.

Wsnyyenne Bapunosa-Uepenkosa.

Tennosoe usnyuenue. 3akon Kupxroga.

33 3axon Credana-Bonpumana. 3akon cMemenns Buua,
34 dopmyna ITnanka.
35 Buemnwuit Gpotosddexr.

e A S
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16.
17.
18.
19.
20.

21.

22.
23.
24.
25.
26.
27.

®otone! Onbit Bore (Mertox COBIIAJICHHI).

Dddext Komnrona.

Topmosnoe pentrenosckoe n3iyyense.
XapakTepHCTHYECKOE PEHTTEHOBCKOE U3JIy4YCHHE.
JaBnenue ceera.

3aKOHOMEPHOCTH B aTOMHBIX cnexktpax ®opmyna Baibmepa.
Ipunnun HeonpenenénuocTy.

KBanToBbIif rapMmoHIyecKkuii OCIHJLIIATOP.

IIpoxosxenue qacTuIb! Yepes MoTeHIHATbHBIH Oapbep.

. Hpuanwn [Maynn.

- Hupuna cexrpanbHex muanid. Torkas CTPYKTYpa CHEKTPATBLHbIX JIHHHIA.

. DPdexr 3eemana.

- Mostekynsipasie criekTpsl.

- Bemyxnennoe uznyuenue. Jlazepsi.

- TepmomunaMurdecknit cnoco6 onmcanus KoeKTHEa H9acTHIl. XUMHUYECKUH ITOTEHITHA.

CrarucTHYecKnit COCO6 OMUCAHMA KOTIEKTHEA YacCTHIL.

HeBbIposkneHHEIE U BBIPOXICHHbIE KOITEKTHREL

QyHKIHS pacipenencHus.

ITnotHOCTH COCTOSTHMIA.

Hesbipoxaennocts uneansnoro raza u BLIDOXKJICHHOCTH 3JICKTPOHOB B METAJLIE.

DyHKIHA pacipeneIeHHs s HEBBLIPOKICHHOTO ra3a. OyHKIHs pacnpeneieHus Makcpeia-
bonbimana.

DyHKUHA pacTipeieNeHns UIst BEIPOKIEHHOTO 1a3a depmuonos. Pyukuus pacnpeenenus
®epmu-Jlupaxa.

Brusinue remneparyper Ha pacnipenenernye ®epmu-/lupaxa.

Oyukuus pacnpenenenss Bose-Ditumreitna.

OCHOBHBIC BH/IBI TBEP/IBIX TeJl.

Bunel mexatomupix caseit B tBEppIX Tenax.

[oustue o Teopun kpucrammyeckoii peméTKu.

HebexTr! B kpucrasmax.
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. TlousTHe 0 HOPMAIBHBIX KoleOaHHAX KpHCTAIMYecKolt peéTKr. CHEKTp HOPMATBLHBIX
KoJieDaHHH.

XapakTeprucTHYECKas TeMIeparypa ebas.

QOHOHBL

Teri08MKOCTh AUAEKTPHKOB (Teopus [ebas).

Ten108MKOCTE MEKTPOHHOrO ra3a (TEIIOEMKOCTD METAJUIOB).

Temsosoe paciiupenue TBEPABIX TEI.

TernonpoBOAHOCTE PELIETKH (auanexTpuKoB). TemIoNpPOBOAHOCTH METALIOB. 3aKoH

Bunemana-®pasiua.

PacimernieHue SHepPreTHIECKUX ypOBHEH H BOSHHKHOBCHHE 30H IIPH 06pa3oBaHUU
KPHCTAUTHUECKOH PEIIETKH.

JlencHue TBEP/BIX TeJ Ha METALIBL, IIOTYTIPOBOXHHMKH H H3OJATOPRI € TOYKH 3PCHUS 30HHOH
TEOPHH.

JIMHAMEKA DIEKTPOHOB B KPACTAIUTHUYECKOH PELIETKE. DdpekTHBHAS Macca WIEKTPOHA.
DNeKTPOIPOBOAHOCTH METAITIOB.

CBepXI1IpoBoIMMOCTh. OCHOBHBIE CBOHCTBA CBEPXIPOBOIHHUKOB.

[Tpupona cBEpXIPOBOXHMOCTH. OcnogHble nonoxenns teopud BKILL

D dexrsr [[xozepcona.

Co6cTBeHHas IPOBOMMOCTD MOJTYIIPOBOTHUKOB.

[TpuMecHasi IPOBOAUMOCTE ITOIYIIPOBOIHHKOB.

DOTONPOBOAUMOCT (BHYTPEHHHH doroaddexr).

Pa6ora BpIX0/1a DIEKTPOHOB. TepMO3IEKTPOHHAS SMUCCHA.

KoHnTaxTHast pa3HOCTD IOTCHIHAJIOB.

TepMOdIEKTPUYECKUE SIBICHHS.

p-n-niepexoji.

TynHebHBIH U0/ (MO Dcaku).

Atomuoe g1po. Cocras sapa. XapakTepHCTHKH aTOMHOTO sapa.Pasmepsr. CniuH sapa.
Macca ¥ 9Heprus CBs3H sJIep.

Mozenu aTOMHOTIO /1pa.

SlnepHple CHIIBL

PaHoaKTHBHOCTH. 33KOH PaJiHOaKTHBHOTO pacaja. AXTHBHOCTb.

a-pacriaji sjiep.

p-pacuan saaep.

y-pacna aiep.

SnepHble peakIuu.

Jlenenue saep.

TepMosiiepHBIE PCAKIIHH.

TepMosiiepHbIe PEaKIHH Ha 3BE3/1AX.

JnemeHTapHble qacTHibL CBOHCTBA H THIIBI JTEMCHTAPHBIX YJacTHIL.
XapakTepuCTUKU B3AHMOJIEHCTRHIT 7IeMEeHTapHBIX YacTHIl (TPAaBHTALMOHHOE,
3JIEKTPOMarHATHOE, CHIIBHOE, cnaboe).

. KeapkoBasi MOie/ b CTPOEHHUS aIPOHOB.

4 MeroauuecKue MaTepHaJibl

cro myHKTy 12.1 pabouei nporpaMMel.
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1. OcHosHan nuteparypa:

1. Casenves W.B. Kypc obuieit Pu3nKkK: yuebHoe nocobue AnA BTy308: B 3 1. ~ 7-e u3g., ctepeorun. —
Cn6.: Nawus, 2007,

T. 1: Mexanuka. MonekynapHan ¢pusmka. — 432 c. (B 6ubnunoreke — 155 3k3.).
T. 2: INeKTPUYECTBO U MarHeTU3M. BO/HbI, Ontuka. — 496 c. (B 6ubnuoreke — 148 9K3.).

T. 3: KsaHTosas onTuka. ATomHan du3mka. Pusmxa TBEPAOro Tena. ®u3nKa aTOMHOrO AApa
3NeMeHTapHBbIX Yactuy,. — 317 ¢, (B 6ubnaunorexe — 151 3K3.).

2. CuyxuH [1.B. O6Lmii Kypc Gpusmnkm: yuebHoe nocobue ana BY30B B 5 T. ~ M. ®usmarnut, 2005-2006.
T. 1: MexaHuka. — 5-e u3g,, crepeotun. — M.: ®usmataut, 2006. - 560 c. (B 6ubanoTteke — 101 3K3.).

T. 2: TepMoanHamuKa v MOSIEKYNAPHaA PpU3uKa. ~ 5-e u3g,, ucnp. — M. ®uamarnur, 2006. - 543 . (B
6ubnuoteke — 100 3k3.).

T. 3: dnexTpudectso. - 5-e usga,, crepeotvn. — M.: ®dusmataur, 2006. — 654 c. (B 6ubnuotexe — 100
3K3.).

T. 4: Ontuka. - 3-e u3a., cTepeoTun. — M.: dusmatiut, 2005. - 791 c. (B 6ubamoteke — 101 3K3.).

T. 5: ATomHasn u apepHas Puzmka. —3-e usg,, CTepeotun. — M.: ®uamarnut, 2006. — 782 . (B
6nbnunoreke — 100 3k3.).

3. 3ucman LA, Togec 0.M. Kypc obueit pu3nku. B 3-x 1. [3nekTponHbIli pecypc] - CM6.: Naub, 2007.

T. 1: MexaHuka. MonekynapHan dusuka. Konebanus v BOMHbI. — 7-e u3p. - 352 ¢. Pexum Jocrtyna on-
line c komnbloTepos TYCYP: http://e.lanbook.com/books/element.php?pll Cid=25&pl1 jd=505.

T.2: DnekTpuuectso M MarHeTusm. - 7-e  w3n. —352c.  Pewum gocryna  on-line:
http://e.Ianbook.com/books/element.php?pl1 Cid=25&pl1 id=151 ¢ komnbioTepos TYCYP,

T. 3: OnTuka. dusnka atomos u MoneKyn. Pusnka aTOMHOro aapa U MUKpOYacTUL,. — 6-e u3g. — 512 c.
Pexum Aocryna on-line C KOmnNbloTepos TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

2. fononuutensHasn Aunteparypa:

1. Caenves W.B. C6opHuK BOAPOCOB W 3aga4 no obwei dusmke. [INeKTPOHHBbIA pecypc] - 5-e u3p,,
cTepeoTun. -Cne6.: Nanb, 2016. - 292 c. Pexxum bocTtyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&p!1~id=71766 C KOMNbioTepoB TYCYP.

2. Upogos W.E. MexaHnuKa. OcHoBHble 3aKOHbI. — 8-e “3f., crepeotun. —M.: BUHOM. Nabopatopus
3HaHUK, 2006. - 309 c. (B 6ubamoTteke — 99 3K3.).

3. WUpogos W.E. Dusuka Makpocucrem. OCHOBHbIE 3aKOHbI. — 3-g usa., crepeorun. —M.: BUHOM.
Nabopatopus 3Hanwuit, 2006. — 207 c. (B 6nbnuoreke — 50 3ka.).

4. Ypopos WU.E. IneKkTpomarHeTuam. OCHOBHbIE 3aKOHbI: YuebHoe nocobue ans 8y308. — 5-e uzg. — M.:
BUHOM. Jlabopatopua 3mauuit, 2006. — 319 c. (B 6ubanoreke — 101 3k3.).
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5. Upoaos W.E. BonHosble Npoueccsi. OcHOBHble 3aKoHbl: yuebHoe nocobue. — 3-e u3g. —M.: BUHOM.
NaBopatopus 3HaHuiA, 2006. — 263 c. (B 6ubnuoTexe — 100 3K3.).

6. Upopos WU.E. KeaHToBaA dun3uKa. OCHOBHbIE 3aKOHbL YyeBHoe nocobue Aia By308. — 2-€ u3g,., Aof. — M.:
BEUHOM. NlaBopaTopun 3HaHui, 2004. - 256 c. (B 6ubnnateke — 100 3K3.).

7. Upopos W.E. 3apgaun no obwent gusmnke: YuebHoe nocobue Ana By308. — 7-€ U3g., cvepeoTun. -M.:
EMHOM. Nlabopatopwus 3HaHwi, 2007. — 431 c. (B 6ubnnoTeke — 496 3K3.).

8. Yepros A.l., Bopobbés A.A. 3aaauHuK no Pusuke: Yuebroe nocobue ana BTy308. — 8-e u3g,., nepepab. n
pon.— M.: dusmataut, 2007. - 640 c. (B 6ubanoteke — 99 3K3.).

9. BonbkeHwTeiH B.C. C6opHuK 3agay no obuemy Kypcy pu3nkm: YuebHoe nocobue ana BTy308. — 12-e
u3g., ucnp. — M.: Hayka, 1990. - 396 c. (B 6ubnuoteke — 148 3K3.).
10. Koabipes A. B. Kypc nekuuit no usuke: VuebHuK. — Tomck: TYCYP, 2007. — 421 c. (B 6ubnuorere —~ 697

3K3.).

11. Kanawhmkos H.M., KowesHukos H.M. ®usunka. VHTepHET-TeCTUPOBaHWe Fa308biX 3HAHWNA. [INEKTPOHHLIN
pecypc] ~-1-e n3g,. -Cn6.: Nakb, 2009. -160c. Pexum pocryna on-line:
http://e.lanbook.com/bogks/element.php?pl1 cid=25&p!1 id=172 ¢ komnbiotepos TYCYP.

12. No30BCKuit B.H. Kypc dpu3nkun. B 2-x TT. [nexkTpoHHbIN pecypc] — 6-e u3a,, ucnp. 1 Aon. —~ CN6.: Naub,
2009.

T. 1: Du3nyeckue OCHOBbI MEXAHUKN. DNEKTPUYECTBO U MArHETU3M. ®uzmnka KonebaHM U BONH. —
576 c. Pexxunm pocryna on-line c KOMMABLIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=236.

T.2: KsaHToBaa ¢wu3uka. CraTucTuyeckas dU3MKa ¥ TepMOoAUHAMUKA. CospemeHHas ¢usuyeckan
KapTuHa MUP3. - 608 c. Pexum pocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=258&pl1 id=239 ¢ komnbiotepos TYCYP.

13. Casenbes W.B. Kypc obueit dpusmxu. B 3-x7T. [3nekTpoHHbIi pecypc] — CM6.: Nawy, 2011.

T. 1: MexanuKka. MonekynapHas pusuka. — 11-e usg., crepeotvn. = Cn6.: Nianb, 2011. — 432 c. Pexxum
pocryna on-line c KOMMNbBIOTEPOB TYCYP:

http://e.Ianbook.com/books/element.php?pl1 cid=25&pl1 id=2038.

T. 2: DNEKTPUYECTBO U MarHeTusm. BosHbl. OnTuKa. — 11-e u3a., crepeotun. —CN6.: NlaHb, 2011, -
496 c. Pernm pocryna on-line c KOMMbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2039.

T. 3: KeaHTOBas ONTMKA. ATOMHaA ¢usmka. Pu3unka teépaoro Tena. Pu3uka atoMHOro Aapa W
snemeHTapHbix Hactuu,. — 10-e usg,, crepeoTun. — CN6.: Naub, 2011, — 320 c. Pexkum poctyna on-line
¢ komnbloTepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pli1_id=2040.

14. ®puw C.3., Tumopesa A.B. Kypc obuieit dpusmkn. B 3-x TT. [3nekTpoHHbIit pecypc] ~ CM6.: Naty, 2009.

T. 1: OusmdecKue OCHOBbI MexaHuKWU. MosekynapHas ¢u3mnra. KonebaHua n BOMHDI. ~13-e u3a.,
cTepeoTun. - Ccne6.: NaHb, 2009. - 480 c. Pexum gocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 _id=416 ¢ komnbiotepos TYCYP.
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T. 2: IneKTPUYECKUE U INEKTPOMArHETUYECKME ABNCHUS. — 12- u3a., crepeortun. — CM6.: Naus, 2009.
~ 528 c. Pexxum pgocryna on-line: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=418
¢ KomneioTepos TYCYP.

T. 3: OnTuka. AtomHas ¢usmka. — 10-e uzg,, crepeotun. - CM6.: Nlaub, 2009. — 656 ¢. Pexxmnm Aocryna
on-line ¢ komnbloTepos TYCYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=419.

12.3. YuebHo-meTognueckmne nocobua u nporpammuoe obecneueHue

1. YuebHo-memoduyeckue nocobua Ona npakmuueckux zauamuil u camocmoamensHoli pabomei
[3nekTpoHHbIi pecypc]:

2.1. Yyxkos tO.11. Pabota u 3Heprua. 3aKoHsl COXpaHeHna B MmexaHuke: cOOpHUK 3agay ans
NPAKTUYECKUX 3aHATUWA. — Tomck: TYCYP, 2010. — 24 ¢. Pexum Aoctyna cBobogHbLIM ANA CKAYMBAHUA:
http://edu.tusur.ru/training/publications/1100.

2.2. Nayun A.B., MarasuHHukos AJ1., Tpoau .A. MonekynapHas ¢u3mka: CH60pHUK TeCTOBbIX
BOMPOCOB ANA CAMOCTOATE/IbHOW PaboTbl U ANA NPaKTUYECKUX 3aHATUM. — 2009. 30 c. Pexxum pocryna
cBOBOAHBIN ANA CKaUMBAHUA: http://edu.tusur.ru/training/publications/1234.

2.3. NauvH A.B., MarasunHukos A1, Opnosckas 1.B. TepmoguHamuka. Yacts 1: CbopHuk
TECTOBLIX BONPOCOB A1A CAMOCTOATENLHOW paboThl U ANA NPAKTUYECKUX 3aHATUN. — 2009, 43 C. Pexkum
AocTyna cBob6OAHbIN AN CKaYMBaHUA: http://edu.tusur.ru/training/publications/1235.

2.4.Taneesa A.W., NaunH A.B., MarasuHHukos AN, TepmoanHamuka. Yactb 2: CEOpPHUK TECTOBbIX
BOMPOCOB AN1A CaMOCTOATEIbHOM PaboTbl M ANA NPAKTUYECKMX 3aHATUI. — 2010. 22 c. Pexum goctyna
C8060AHbIN ANA CKaUNBaMUA: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuit KO.A. BonHOBas onTuka: MeToanueckoe nocobue. C6OPHUK TECTOBBIX BOMNpPOCOB.
~2009. 24 c. Pexxum Aoctyna cBoboaHbIN ans CKauynBaHuA:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxkos K., InemeHTst aToMHOL OU3MKM U KBAHTOBOW MeEXaHWKU: YuebHo-meToamnueckoe
nocobue. C60pHUK TECTOBBIX BONPOCO8. — TOMCK: TYCYP, 2011. - 68 c. Pexxum goctyna csoboaHbiit ans
CKaumsaHua: http://edu.tusur.ru/training/publications/1104.

2. YuebHo-memoduyueckue nocobus 0ns 8binonHeHus nabopamopHbix pabom [3neKTPOHHbIN pecypcl:

3.1. bypaosuumx B.A., TposaH J1.A. dnHamuka mastHuka Obepbeka: MeTopuyeckue ykaszaHua K
nabopatopuoit  pabote. -—2007. 13c. Pewum foctyna  cBoboaHbIM  ANA CKAUMBAHMA:
http://edu.tusur.ru/training/publications/518.

3.2. faneesa A.U., UsaHosa E. B, M3yueHue anekTpocTaTUyeckoro nons: Metoguueckue ykazaHus
K nabopatopHoit pabote. -2011. 11c. Pemum foctyna  csobogHbil  ANA CKayMBaHms:
http://edu.tusur.ru/training/publications/926.
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3.3. UsaHoBa E.B. M3yyeHue MarHUTHOTO MONA KPYroBOro TOKa: MeToguuyeckue YyKasaHus K
nabopatopHoit  pabote. —2007. 12c Peum  JOCTyna  CBOGOAHBIM  ANR  CKAYMBAHUA
http://edu.tusur.ru/training/publications/863.

3.4. bypauesckuit H0.A. OnpepeneHue YAENbHOTO 3apafa 3NeKTPOHa METOAOM MArHeTpoHa:
MeToaudeckue yKasawua K naBopatopHoit pabote. — 2011. 14 c. Pexxum pocryna A/iA CTY[IEHTOB,
cotpyaHukos TYCYP: http://edu.tusur.ru/training/publications/864

3.5. bypaosuumk B.A,,  TposaH /LA, M3ydeHue 3aTyxalolux INEKTPOMATHUTHbIX KoneBaHui:
MeToauyeckne yKasaHua K nabopatopHoi pabote. —2007. 14 c. Pexxum [oCTyna csoboaHbIA ana
ckaumsaHua: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas /1.B. M3yyeHne UHTEpHEPEHLMK NAZEPHOTO U3NYUEHUA: MeTtoauueckue YKasaHua
Kk nabopartopHoit pabore. —2010. 9c. Pexum [octyna cBOBOAHbIA  ANA  CKaUMBAHMA:
http://edu.tusur.ru/training/publications/911.

3.7. ®epopos M. B., bypgosuunH B. A. BHewHuit potosddekr. MayyeHne 3akoHa CronertoBa #
nposepka dopmynbl SHwWTenHa: MeTtoanyeckne ykalaHua K nabopatopHoit pabote. — 2009. 11 c
Peskum AoCTyna cBoBOAHbLIA ANA CKAYNBAHUA: http://edu.tusur.ru/training/publications/851.

3.8.3axapos H.A., Kupunnos A.M. Uccneaosanue cnextpa atoma sogopoga: MeTtoguieckue
yKasaHua k naBopaTopHoit paborte. ~2011. 18c. Pexum pocryna CBOOGOAHbLIA AR CKAYUBAHUA:
http://edu.tusur.ru/training/publications/917.
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