MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 1,2

Cemectp: 2,3

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 2 ceMecTp 3 cemectp Bcero | 2010505050005
1 | Jlekuun 48 36 84 4acoB
2 |IIpakTHueckue 3aHATHS 40 38 78 4acoB
3 | JlaGopaTopHbie pabOTHI 32 16 48 JacoB
4 | Bcero ayiMTOpHBIX 3aHATUN 120 90 210 4acoB
5 |U3 HuX B MHTEPAKTUBHOH (hopme 22 22 4acoB
6 | CamocTtosTenpHas pabora 132 90 222 4acoB
7 | Bcero (6e3 3x3ameHa) 252 180 432 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 36 72 JacoB
9 | OOmas TpyI0eMKOCTh 288 216 504 4acoB
8.0 6.0 14.0 3.E.

Ok3ameH: 2, 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nportokot Ne 123 ot « 7 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMOTpeHa u oJ00peHa Ha 3aceflaHuu Kadenpsl PU3UKA «  » 20 roma, IpOTOKOI
Ne .

PazpaboTuuk:

Houent Kadenpa dpusnku (Hu3nkm) A. B. JIssuun

3aBenyronmii o0ecnieunBaromeii kad.
(17637091 E. M. Okc

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

Jlonent xadeaps! Gpuzuku (HU3NKN) A. B. MenoBHuk

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

JlaTth anexBaTHOE COBPEMEHHOMY YPOBHIO 3HAHHI MPECTABIECHNE O HAYYHON KapTHHE MHUDPA;

Cdopmuposars y crynerntoB TYCYP nenoctHoe npeactaBieHue o (GU3MUECKHUX MPoIeccax U sB-
JICHUSX, MPOTEKAIOIINX B IPUPOJIC;

CdopmupoBarh MOHUMaHUE BO3ZMOKHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB MO3HAHUS TIPUPOIBI
Y BJIQJICHUS UMW Ha YPOBHE, HEOOXOIMMOM JIJIsi PEIICHHS MPAKTHYECKUX 3a7[a4, BO3HUKAIOIINX MPHU BbI-
MOJTHEHUH TPOPECCUOHATBFHBIX 00S3aHHOCTEN M YMEHUS UCIIOJIh30BaTh OCHOBHBIC MPUEMBI U METOABI 00-
PabOTKH ¥ MPECTABICHUS YKCIIEPUMEHTAIBHBIX JTaHHBIX;

CdopmupoBarh CIOCOOHOCTH BBISIBIIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOJIEeM, BO3HUKAIO-
X B XOJIe TPO(PECCHOHANTBHON IEATETLHOCTH U YMEHHUE NPHUBJICKATh JIJISI UX PEIICHUS COOTBETCTBYIO-
muii pU3MKo-MaTeMaTHUECKHH anmapar.

1.2. 3agaun JIMCHMIIINHBI
— OcBoeHHE CTYIEHTaMH U YMEHUE UCIIOJI30BaTh:
—  OCHOBHBIX TIOHATHH, 3aKOHOB U MojieJiel (DU3UKH,
—  METOJIOB TEOPETHUYECKOT0 1 SKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUN B (DU3HKE;
—  METOJIOB OIICHOK MOPSIKOB (PH3NICCKUX BEITUIHH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Huctumnuna «Pusuka» (b1.6.11) otHOCHTCs K 610Ky 1 (6a30Bast 4acTh).

[TpenmecTByOUMMH TUCHUIUIMHAMU, (OPMUPYIOLUIMMH Ha4yaJbHbIE 3HaHUS, ABIsIOTCA: MaTtema-
THKa, Ou3ukKa.

[TocnenyomyMy TUCIMIUIMHAMU SIBISIOTCA: be30MacHOCTh KU3HEAEATENbHOCTH, BakyymHas u
IUTa3MEHHAsl JJIEeKTpoHMKa, KBaHTOBas M onTuyeckas 3eKTpoHMKa, KBaHTOBas mexaHuka, Martepuaisl
JIEKTPOHHOM TexXHUKH, HanoanekTtponuka, TBepaoTenbHas 37eKTpOHUKA, TeopeTuuecKkne OCHOBBI JJIEK-
TPOTEXHUKH, PU3KKA KOHIEHCUPOBAHHOTO COCTOsHUS, DU3KKa MOITyIpOBOIHUKOB, PU3HKA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (GOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHI:

— OIIK-1 cnocoOHOCTBIO MPEACTABIAT AEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HaydyHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIOKEHHUH, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK M Ma-
TEMaTUKH;

— OIIK-2 cnocoOHOCTBIO BBISBISATH €CTECTBEHHOHAYUYHYIO CYITHOCTH MPOOJIeM, BO3HUKAIOIINX
B XOJIe MpOo(ecCHOHATbHON AEATENBHOCTH, NPUBJIEKATh AN MX PELIEHHsS COOTBETCTBYIOLIMHM (pU3HKO-
MaTeMaTU4ECKUH arapar;

— OIIK-5 cnocoOHOCTBIO MCTIOIB30BaTh OCHOBHBIE IPHEMBI 00paOOTKU U MPEACTABICHUS JKC-
NEPUMEHTAJIbHBIX JaHHBIX;

B pesynbrate nzyueHust JUCHUIUIMHBL 00y4JaroIUICs TOKEH:

— 3HATh OCHOBHbIC (PU3HUYECKUE SABICHUS, PyHIaMEHTaIbHbIC MIOHATHS, 3aKOHBI U TEOPHH KJIAC-
CHYECKOU ¥ COBPEMEHHOH (PH3UKH.

—  YMeTb BBIJCJIATh KOHKPETHOE (PU3MUECKOE COEpKaHUE B MPUKIAJHBIX 3a7adax CBOEH Oymy-
el TpodecCuoHaIbHOM e TeFHOCTH.

—  BJIA/IeTh HAaBbIKAMM HMCIIOJIb30BAHUS OCHOBHBIX MPUEMOB U METOI0B OOPaOOTKHU HKCIIEPUMEH -
TaJIbHBIX JIaHHBIX.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO0mast TpyI0EMKOCTh TUCHMIUIMHBI cocTaBiseT 14.0 3aueTHBIX €IMHUIBI M Mpe/CTaBlIeHa B Ta-
omuue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI

Bunbl yueOHO nesTeNIbHOCTH Bcero yacos CemecTpsl

2 cemecTp 3 cemectp

AynuTtopHble 3aHATUSA (BCETO) 210 120 90
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Jlexknnn 84 48 36
[IpakTueckue 3aHATHS 78 40 38
JlaGopatopHble pabOThI 48 32 16
W3 Hux B uHTEpakTUBHON (hopme 22 22
CamocrosTenbHas paboTa (Bcero) 222 132 90
OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 74 50 24
pabotam

IIpopaboTKa JEeKIMOHHOTO MaTepuaa 40 22 18
[ToaroToBka K NpakTUYECKUM 3aHATHUSM, 108 60 48
CeMHMHapaM

Bcero (0e3 ax3amena) 432 252 180
[ToaroroBka u ciaya sK3aMeHa 72 36 36
OO0w1ast TpyI0EMKOCTb, U 504 288 216
3auetHbie EquHutb 14.0 8.0 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesnsl IMCHUIIIMHBLI M BUABI 3AHATHM
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHH

= | = | = | 88 ZE
= e o o 2 % o E
? S < s FoS 2 0
Ha3Banus pa3nenoB 1uCHUTIIIUHBL i : = o, o 2 &5
. . <
= & 8| & 23 23
2 cemecTp
1 Mexannka 10 8 8 28 54 | OIIK-1, OIIK-
2, OIIK-5
2 MonexymsipHasi pu3MKa ¥ TEPMOJIUHA- 8 8 8 28 52 |OIIK-1, OIIK-
MUK 2, OIIK-5
3 DAeKTpUYeCTBO 14 12 8 34 68 | OIIK-1, OIIK-
2, OIIK-5
4 DyeKTpOMarHeTu3m 8 8 4 22 42 | OIIK-1, OIIK-
2, OIIK-5
5 Konebanus 1 BOJIHBI 8 4 4 20 36 |OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 48 40 32 132 252
3 cemecTp
6 BoyHOBAs onTHka 8 8 4 22 42 | OIIK-1, OIIK-
2, OIIK-5
7 KBanTOoBas onTuka 4 4 4 28 40 |OIIK-1, OIIK-
2, OIIK-5
8 AtoMHas pusnka 10 12 4 8 34 | OIIK-1, OIIK-
2, OIIK-5
9 ®usuka TBEpIOro TEa 8 8 4 20 40 OIIK-1, OIIK-
4
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2, OIIK-5

HBIX 4aCTHUIL

10 ®u3uka aTOMHOIO s11pa ¥ dJI€MEHTap- 6 6 0 12

24

OITK-1, OTIK-
2, OTIK-5

Hroro 3a cemectp

36 38 16 90

180

Hroro

84 78 48 222

432

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3enaoB TUCIUILINH (TI0 JEKITHSIM)

Haszpanus pa3aciioB

ConeprkaHue pa3ienoB JUCIUILTAHBI 110 JTEKIIUIM

TpynoeMKoCTb,

q
dopmupyembie
KOMIIETEHIIUU

2 ceMecTp

1 Mexanuka

Beenenne. ®u3nka B CUCTEME €CTECTBEHHBIX HAYK.
O6mas cTpykTypa Kypca ¢pusuku. Mexanunka. OCHOB-
HbIE KHHEMATHYECKHUE XapAKTEPUCTUKHU NOCTYNATENb-
HOT'O ¥ BpalllaTeIbHOro IBMKEeHUs. IHepunanbHbie
CHCTeMBI oTcuéTa 1 3akoHbl HeroToHa. CHrilbl B MeXxa-
Huke. Pabota u kunetnyeckas sneprus. Koncepsa-
TUBHBIC CUJIBI U TTOTEHITUATbHAS YHEpTUs. CBsI3b MEXK-
Iy CWJION Y MOTEHIIMAIIBHOU dHEprueil. 3aKoH coxpa-
HEHMS MTOJIHOM MEXAHUYECKON SHEPIUU B MOJIE TOTEH-
UATBHBIX CHUJI. 3aKOH COXpaHeHus uMmynbca. AGco-
JIFOTHO YNIPYTHH U HEYNPyTrui ynapsl. Henneprumans-
HbIE CUCTeMBI 0TCU€Ta. Cuiibl MHEPIUH. J[BH>KEHHE B
niosie TaroteHus. [lonsTHe abCOMOTHO TBEPAOTO TEa.
OcHOBHOE ypaBHEHUE TUHAMUKH a0COIIOTHO TBEPIO-
ro tesa. MomeHT nHepur. MoMeHT cuiibl. MOMEHT
HMITYJIbCA. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.
Kunernueckas sneprus Bpamatrouierocs rena. [locty-
natel DiHIITeHa. KuHemaTnka cnenuanbHOl TeoOpun
OTHOCUTEIBHOCTH. J[MHAMHUKA CIIEIHATIBHON TEOPUH
oTtHOcUTeNnbHOCTH. [ToHsATHE 00 0011Iel TEOPHH OTHO-
CHUTCIIbHOCTH.

—_
(e}

OITK-1,
OIIK-2,
OIIK-5

Htoro

2 MonexynsipHast pusnuka
1 TCpMOJUHAMUKa

MuxkpococTosinue u Mmakpococtosinue. DyHKuu co-
CTOSIHMSI. YPAaBHEHUS COCTOSIHUS UJI€ATTLHOTO U pealib-
HOTO rasza. Pacnpenenenue sHepruu 1o CTeneHsM cBo-
60xp1. @yHKIIUM nIpoliecca. BHyTpeHHsIs sHeprus
WJIeaTbHOTO M pealibHOTO Ta3a. Pabora. [TepBoe Haua-
710 TepMOAMHAMUKH. ArabaTiueckuii npouecc. Term-
JOEMKOCTh MieaJIbHOrO ra3a. Kparkue cBenenus u3
TEOPHUH BEPOSATHOCTEN. PactipeneneHus MoeKyi 1o
CKOpPOCTSIM U KHHETHYECKUM dHeprusm. bapomerpu-
yeckast popmyna. Pactipenenenue Monexkys 1o moTeH-
UAJILHBIM DHEPrusM (pacnpeneieHue bonpimana).
Pacnpenenennie Maxkcsesmia-bonsiimana. Cratuctuye-
Ckuii Bec M HTponusa. O6paTuMpie U HeoOpaTUMBbIE
IIpoLEecChl. 3aKOH BO3pACTaHUs SHTPONHH. TpeThe Ha-

OIIK-1,
OIIK-2,
OIIK-5
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4aTO TEPMOAMHAMUKH. TEepMOAMHAMUYECKUA CMBICIT
SHTponUH. TerToBbie MAIIMHEL. DJIEMEHTHI (hr3HrUe-
CKOM KMHETUKHU. YacToTa CTOJIKHOBEHUH, BpeMsl U
JUIMHA cBOOOIHOTO Mpo0dera. SIBieHus nepeHoca B ra-
3ax - qu¢y3us, BHyTpeHHEE TPEHHE, TETIIOTPOBO/I-
HOCTbh. 3aBUCUMOCTH KO3(PPHUITMCHTOB TIEpEeHOCA OT
JIABJICHUS U TEMIIEpaTyphl ra3a.

Hroro

3 DnekTpuuecTBO

[ToHsATHE NEKTPOCTATUUECKOTO HOJISL. XapaKTEepPUCTH-
KM JIeKTpruyeckoro noist Teopema ['aycca miig BeKTo-
pa HaAPSHKEHHOCTHU AJIEKTPOCTATUYECKOro MoJIisl B Ba-
kyyme. [Ipumenenue Teopemsl ['aycca k pacuery
HaANPSOKEHHOCTH AJIEKTPUUECcKuX moieid. Pabota cun
3JIEKTPUYECKOr0 HOJIA. Teopema o0 MUPKYJISALNN BEKTO-
pa HanpspkeHHocTH nosist. [loTeHnman u pasHOCTh MO-
TeHInamoB. CBsI3b MEXKy HAMPSKEHHOCTHIO U MOTECH-
uuanom. Pacuer noTeHIMaIOB MPOCTEHIIINX IIEKTPH-
YECKHUX MOJIEH. DINEKTPUIECKOE MOJIe JUTONS. DIeK-
TPUYECKUI JTUIIOJIb BO BHEIIHEM 3JIEKTPUYECKOM
nosie. SIBieHue Mosipu3auy JUJIEKTpUKoB. [lomsapu-
30BAHHOCTb JIUAJIEKTPUKA U AUDIIEKTPUUYECKAsI BOC-
MPUUMYHUBOCTD. DJIEKTPUUYECKOE cMenieHue. Teopema
lNaycca nnst BeKTOpa 3M€KTPUYECKOr0 CMEILICHHUS.
DJIEKTPUYECKOE T0JI€ B JUAJIEKTPUKE. YCITOBUS Ha
TPAaHMIIE IBYX TUAIEKTPUKOB. DIEKTPUUECKOE TOJIE
BHYTPH IIPOBOJHHUKA U Y €r0 MOBEepXHOCTU. Pacmpese-
JIeHUe 3apAJia B IpoBogHUKE. [[pOBOHUKH B 31E€KTpU-
YECKOM M0JI€. DJIEKTPOEMKOCTh YEAUHEHHOTO MPOBO/-
Huka. KongeHncaTopsl. DHeprus 3aps>KEHHOTO KOHJEH-
catopa. DHeprusi deKTpudeckoro mois. OopEéMHas
IJIOTHOCTB dHEpruu. [10CTOSAHHBIN 2JIEKTPUUECKUI
ToK. CHjia ¥ TUIOTHOCTh TOKa. 3aBUCUMOCTb TIOTHO-
CTH TOKa OT XapaKTePUCTUK HOCUTETIEH TOKa. YpaBHe-
HHE€ HETIPEPBHIBHOCTH JIJISl TUIOTHOCTHU Toka. CTo-
pOHHUE CUIIBI U 3.11.C. 3akoH OMa u J[xxoyis - JIenna B
nudepeHnnaIbHON U HHTErpaibHoi popme. Momi-
HOCTb TOKa. DJIEKTPUUYECKUN TOK B BaKyyMe. 3aKOH
Bborycnasckoro - JIleHrMroopa. DneKTpuyecKnii TOK B
ra3zax. Buasl ra3oBbsix pa3psinoB. Monuzanus rasa. Pe-
KoMOMHaIMs HOHOB. HecamocToATebHBIN B caMOCTO-
ATENBbHBIN pa3psasl. Bropuunas omuccus. [lonarue o
mnasme. [1ma3ma B MarHuTHOM MoJe.

Hroro

OITK-1,
OITK-2,
OIIK-5

4 DIeKTpOMarHeTu3M

MarnutHoe noJie B Bakyyme. 3akoH buo-CaBapa-
Jlarmnaca. Teopema ["aycca aJist BEKTOpa MarHUTHOM
UHAYKIUKA. Teopema o HUPKYJSINN BEKTOpa MarHUT-
HoM unaykuuu. Ilone conenonna u roponaa. J(Buxe-
HUE 3aps/I0B U TOKOB B MarHUTHOM mone. Cuna Amre-
pa. Cuna Jlopenia. Pabora, coBepiiaemas rnpu nepe-
MEIIEeHUH MTPOBOIHUKA U KOHTYpa C TOKOM B MarHuT-
HOM I10Jie. MarHuTHOE 1noJie B BemecTse. Buapl mar-
HeTuKkoB. HamarunueHHocts. BekTop HanpskéHHOCTH

OIIK-1,
OITK-2,
OITK-5
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MarHMTHOTO noJid. MarHuTHas IpOHUIIAEMOCTh Cpe-
nel. TeopeMa o IUPKYIAINN BEKTOPA HAMPSKEHHOCTH
MarHMTHOTO MoJiA. SIBIeHNE 3JeKTPOMarHuTHOU MH-
nykuuu. [pasumno Jlenna. ddext Xomna. [Ipupona
3.4.c. MHAYKuu. [{upkynsaius BekTopa HarpsHKeHHO-
CTH BUXPEBOTO MAarHUTHOTO MOJIsl. SIBIEHHE CaMOWH-
nykuuu. MaayktuBHOCTh. B3auMuas unaykuus. Tok
MIPU 3aMBIKAHUH U PA3MBIKAHUU 1IETIH. DHEPTHUs Mar-
HuTHOTO ToJsl. OOBEMHAS IIOTHOCTH dHEpPTUu. Bu-
XpeBoe AeKTpuueckoe noje. Tok cMemenus. YpaBHe-
Husi MakcBena B HHTErpaabHOU U AuddepeHnaib-
HOM (hopmax. OTHOCUTENBHOCTD AIEKTPUIECKOTO U
MarHMTHOTO TMOJIEH.

Hroro

5 KonebOanus v BOIHEI

Mexanuueckue koneOanus. MneanpHblil TapMOHUYE-
ckuit ocumusitop. JuddepennuansHoe ypaBHeHNE
FapMOHMUYECKOr0 OCLIIIIATOPA U €ro peuieHue. Am-
IUTUTY]Ia, YacToTa U (pa3a konebdaHuil. DHeprus rapmo-
HU4eckoro konedanus. CBOOOJHbIE 3aTyXaoIUe KO-
nebaHus OCIMILISATOPA C MOTePSAMU. BhIHYX/1eHHBIE
kosneOanus. Crnoxenue koneOanuit (ouenus:, Gurypol
Jluccaxy). DnexTpoMarHuTHele konedbanus. CBobo-
HbI€ KonebaHus - COOCTBEHHbIE U 3aTyXarouye. Boi-
HYXXJeHHbIE KojeOaHus. Pe3oHaHc Toka 1 HampsKe-
Husl. [lepeMenHslii TOK. BonHbl B ynipyrou cpene.
VYpaBHeHH€e BOJIHBI. [[11MHA BOJIHBI, aMIUTUTY/a BOJIHBI,
BOJIHOBOE YHCIIO, (haza BoIHbI. Pa3zoBas CKOPOCTh
YOPYTUX BOJH B rasax, JKUIAKOCTSAX U TBEPJBIX Teax.
I'pynnosas ckopocTs. BoinHOBOE ypaBHEHHUE. DHEpre-
TUYECKUE XapaKTEepUCTUKHU YIIPYruxX BoJH. Bekrop
YmoBa. MaTepdepenuus u qudpakius BoiaH. Ctosune
BoHBL. Dddekt [Jomnepa B akycTHKe. DJIeKTpoMar-
HUTHbIE BOJIHBI. YPaBHEHUS TUIOCKUX U CHEPUUECKUX
BOJIH. BostHOBO€E ypaBHEHUE 1J1s SJIEKTPOMAarHUTHOTO
0JIs1. DHEPreTUUECKUE XapaKTEPUCTHKH 3JIEKTpoMar-
HUTHBIX BOJH. Bekrop IloliHTHHTrA.

Hroro

OITK-1,
OITK-2,
OIK-5

Hroro 3a CEMCECTP

48

3 cemectp

6 BonHoBas onTuka

KorepeHTHOCTH cBETOBBIX BOJH. HTEpdepeHnus ce-
Ta OT JIBYX KOT€PEHTHBIX NCTOUYHUKOB. OnbIT FOHTA.
Wutepdepennys cBeta B TOHKUX MJIeHKax. [IpocBer-
nenue ontuku. Marepdepomerpsl. Judpaxius ceto-
BbIX BOJH. [Ipunnun I'rolirenca-dpenens. Meroz 301
Openens. Judpakuus Openens Ha OTBEPCTUN U JUC-
ke. Jludppakuus Opaynropepa Ha O1HON IIEIH U U-
(dbpakuronHo# pemerke. Pa3pemraromnias cnocoOHOCTh
ontudeckux npudopos. [lonarue o rogorpapuueckom
METO/Ie MOJIYYE€HUS U BOCCTAHOBJICHUS M300paKeHUI.
[Tonspusanus ceera. ECTeCTBEHHBIN U NOJIAPU30BAH-
HbIH cBeT. [lonydyeHnne u aHanmn3 JINHEWHO-NOJIAPU30-
BaHHOTO cBeTa. 3akoH Mamtoca. [lonspusanus ceera

OITK-1,
OITK-2,
OIK-5
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npu oTpakeHuu. 3akoH bproctepa. J[BoitHoe nyuenpe-
nomiuenue. [Ipoxoxxaenue ceera uepes (pa3oBble mia-
cTUHKHU. HTepdepeHIrs Moaspru30BaHHOTO CBETA.
DeKTpo- ¥ MarHuToonTu4eckue 3GgexTrl. Bzanmo-
JeiicTBHe U3IIydeHus ¢ BemecTBoM. HopmanbsHas u
aHoManbHas qucnepeun. Iornomenue ceera. 3akoH
byrepa. Csi3p aucnepcuu ¢ nornonieHuemM. Pacces-
HUE CBETa.

Htoro

7 KBauToBas onTuka

TemnoBoe uznyyenue u aroMuHecteHnus. CriekTpaib-
HbIE XapaKTEPUCTUKHU TEIIOBOTO U3ITy4YeHus. AOGco-
TOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Creda-
Ha — bonbumana. 3akonsl Buna. ®opmyna [lnanka.
KBantoBoe 00bsicHEHNE 3aKOHOB TETIJIOBOTO U3Tyde-
Hust. KopnyckyssipHO-BOTHOBOM Jyanusm cBeTa. J¢-
¢ext Komntona. J[aBnenue caera.

Hroro

OITK-1,
OITK-2,
OITK-5

8 AtoMHas pusnka

BonHoBBI€ cBoOiCTBa MUKpoYacTHll. [ umoresa ae
Bpoiins. Audpaxust mukpodacturl. CooTHOIIEHNE
Heonpenenéunoctel Ieitzendepra. BonHoBas GpyHk-
LU, €€ CTaTUCTUUYECKU cMmbIci. YpaBHeHue [Ipe-
nuHrepa. KBanTtoBas yactuua B NpsIMOYrOJbHOM MO-
TEHIHaJIbHON siMe. ITydok gacTun B mosie mpsimo-
yrOJIBLHOTO MOTEHIIUATBHOTO O6aphepa. TyHHeNbHBIH
a¢dekt. [TorsiTHe COOCTBEHHOTO MArHUTHOTO MOMCH-
Ta 4YaCTHULBI U clIMHA. [I0NHBII MOMEHT UMITYyJIbCa Ya-
CTHIIbI ¥ TIOJHBIA MarHuTHBIN MoMeHT. KBaHTOBOME-
XaHUYECKOe onucanue aroMoB. CTallMOHAapHOE ypaB-
nenue lllpenunrepa st aroma Bojgopoaa. BonHoBbie
(GYHKIIMH U KBaHTOBBIE yKcia. Teopusi MHOTO3J1EK-
TpoHHOrO aroMa. ITpunnun Iaymu. KpatHocTs BeIpO-
xaenud. [IpaBuna or6opa /17151 KBaHTOBBIX MEPEXOIOB.
MexaHn4YeCKHUil 1 MAarHUTHBI MOMEHTBI aTOMOB. [ 'H-
pomarautHoe otHomeHue. OnbIT [lTepHa u ['epnaxa.
Dddexr 3eemana u [lltapka. DMIupUIecKre 3aKOHO-
MEpPHOCTH B aTOMHBIX criekTpax. @opmyna banemepa.
KBanToBas Teopust Mosiekyn. KBanToBas npupona Ko-
BaJICHTHOU cBs3u. [loHATHE 00 OOMEHHOM B3aUMOIEN-
ctBud. CIEKTpBI MOJIEKYJ - AJIEKTPOHHEIE, Koneba-
TeNbHbIE, BpaliareiabHble. KomOnHannonHoe paccesi-
Hue cBeTa. CHOHTAaHHOE U UHYIIUPOBAHHOE U3JIy4e-
Hue. HBepcHoOe cocTossHue BenlecTBa. OCHOBHbBIE
KOMIIOHEHTHI J1a3epa. YCIOBUS YCUIICHUS U TeHEPAII
cBeta. CBoiCTBa JJa3epHOro u3aydeHusi. OCHOBHBIE
THIIBI JIA3€POB U UX TPUMEHEHUE.

Htoro

OIIK-1,
OITK-2,
OITK-5

9 ®usuka TBEpIOro TENa

OcHOBBI KBaHTOBOM cTaTucTudeckor ¢puzuku. [Ipun-
LU TOX/IECTBEHHOCTH YacTUll. bo30oHBI 1 pepMHOHBI.
®a30B0€ MPOCTPAHCTBO U (PYHKIINS pacrpeaeeHusl.
Pacnipenenenus bose — Ditnmrelina u ®epmu — upa-
ka. IToraTue mIoTHOCTH cocTOIHUN. DOTOHHEIN He-
aJIbHBIN Ta3. Pacnpesnenenne GOTOHOB MO SHEPTUSM.

OITK-1,
OITK-2,
OITK-5
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®opmyna [Tnanka. DNeKTpOHHBIN H€aTbHBIN ra3.
Pacnipenienenne 51eKTpOHOB 1O SHEPTUSAM MpU pas-
JIMYHBIX TEMIIEpaTypax. 3aBUCUMOCTb ypoBHs Depmu
OT Temnepatypsl. Teopusi TEMI0EMKOCTH TBEPIBIX
Tes. DneMeHTHI Kpuctaiuiorpaduu. Ternosbie Kone-
0aHus KPUCTAITMUECKON pereTku. TermnoBsie CBO-
CTBa TBEPABIX Tel. Teopust TeIT0eMKOCTH DUHIITEH -
Ha. Teopus Temmoemkocty Jlebas. D11eMEeHTHI 30HHOM
TEOPHUH TBEPJBIX Tel. Paciienyienne sHepreTuyecKux
YPOBHEH Ipu 00pa30BaHUN KPUCTAILTUIECKON peIeT-
K. DHEpreTuYecKue 30Hbl B Kpuctaiax. Pacnpene-
JIEHUE 3JIEKTPOHOB I10 3HEPTeTUYECKUM 30HaM. Me-
TaJUIbl, TOJYIPOBOAHUKHY U AUDJIEKTPUKHU B 30HHOM
Teopuu. KBanTOBast TEOpUS 37EKTPOIIPOBOAHOCTH
TBEPABIX TEIl.

HUroro

10 ®usznka aTOMHOTO
sqipa v dJIEMEHTaAPHBIX
YaCTUIL

Crpoenue saep. Pazmep anep. Anepnsie cuisbl. [le-
(heKT Macchl, PHEPTHUS CBSI3U U YCTOWIUBOCTB SITIED.
MoMeHT nMIyabca U MarHUTHBI MOMEHT s1pa. Bos-
Oy’KIIEHHBIE COCTOSIHUS SIIEp U raMMa-U3JIy4eHue.
Dddext Méccbayspa. PannoakTHBHOCTH siiep. 3aKoH
paaroakTUBHOrO pacnana.snepueie peakiuu. Kiac-
cuduKaIus SASPHBIX PeaKIuii. DHePTUs AIepHOH pe-
akiuu. IckycCTBeHHasi paguoakTUBHOCTb. Peakius
nenenus. Peakuus cuntesa. [Ipobraema ympapnsieMbix
TEPMOSIIEPHBIX PEAKINN. DIE€MEHTAPHBIEC YACTHIIBI.
Tuns! pyHaaMeHTanbHBIX B3aumozaencTBuil. Knaccun-
(uKanus U B3aMMHas MPEeBpalIaeMoCTh AIeMEHTap-
HbIX yacTull. JIENTOHBI U aApOHbI. AHTUYACTHIIBL.
KBapkoBast mozens anponoB. CoBpeMeHHas ¢puznuye-
CKasl KapTUHA MUpa.

Hroro

6

OITK-1,
OITK-2,
OIK-5

Hroro 3a cemectp

36

Hrtoro

84

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIMMA) H

obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.

Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmeHoBaHMEe TUCIIMILINH

Ne pa3ienoB qaHHOM NUCIMIUIMHEL, IJI1 KOTOPBIX HEOOXOIMMO U3YUYCHHE
o0eceunBaroIuX U 00ECIIEYNBAEMBIX JUCIIATLINH

CornacoeaHa Ha noptane N2 30082

1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCIUATIITUHBI
1 MaremaTuka + + + +
2 dusnka + + + +
[Tocnenyromue TUCHUIIITUHBL
1 Be3omacHOCTE XHU3HEEA- . . . . . N N N "
TEIBHOCTH
9




2 BakyyMHas ¥ IJI1a3MeHHas . . n n N n n n
3JIEKTPOHUKA
3 KBaHTOBas U ONITUYECKAS N N " "
3JIEKTPOHUKA
4 KBaHTOBasi MEXaHUKa + + +
Marepuabl 3JeKTPOHHON
5 Marepuaiibl 31€KTPOHHO . n n n
TEXHUKU
6 HaHonnexkTpoHuka + + + +
7 TBepaoTenbHas dIEKTPO- n n n n N N
HUKA
T THYECKHE OCHOBBI
8 TeopeTnueckue OCHO . . .
ANEKTPOTEXHUKHU
du3rKa KOHJICHCUPOBaH-
9 ®uznka KOHAECHCUPOBA . n n n
HOT'O COCTOSIHUSA
10 ®usuka noaynpoBOIHU- n . . n
KOB
11 dusuka + + + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX PH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TUH
§ Bunwl 3austuit
= = ;
o S
0} <
& < > 8 S DOpMBI KOHTPOJIS
: 2 g S 2
S & S &)
ba =
OIIK-1 + + + + KonTposbHas pabota, Jk3a-
MeH, KomnokBuywm, 3amura
otyeta, OTyer mo nabopa-
TOpHOM pabdote, Tect
OIIK-2 + + + + KonrtposnpHas pabora, Jk3a-
MeH, KomnokBuym, 3amura
ordera, OTyer o nadopa-
TopHOU paborte, Tect
OIIK-5 + + + + KonTposnbHas pabota, Jk3a-
MeH, KomnokBuym, 3amura
oruera, OTyer 1o yabopa-
TopHOU paborte, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00y4eHUst
TexHOMOTruM HHTEPAKTUBHOTO 00yYeHHS MPU Pa3HbIX (hopMax 3aHATUN NpuBeAeHBI B Tabnuie 6.1.
Tabmuua 6.1 — TeXHOJIOTMM UHTEPAKTUBHOTO 00yUYEHHSI MIPU pa3HbIX popMax 3aHATUI

NutepakTuBHbIC Hutepakr
HHTepakTuBHBIE
Mertonpl nabopaTopHbIC 3aHATHS, | HWBHBIC Bcero, u
MPAaKTUYECKUE 3aHATHS, U
q JEKLNH, 4

2 cemectp
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[Ipe3enraruu ¢ 4 4
UCIOJIb30BaHUEM
CJIaliIoB C 00CYXKAEHUEM
Mosrosoi mTypm 2
Pemenne cutyalimoHHbIX 2
3aza4
Pabota B komaH e 2 6 8
Hroro 3a cemecTp: 10 4 22
3 cemecTp
Hroro 3a cemectp: 0 0 0
Hroro 10 22
7. JlabopaTtopHble paGoThl
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHO B Tabnuie 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX padboT
3 =
3 = =
Z 25
HasBanus paznenos HaumeHnoBanue 1ab0paTopHBIX padoT g - 53 E
59 2 =2
e e g
= o
2 cemecTp
1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO BpalllCHUSI. 4 OIIK-1,
OIIK-2
Onpenenenrne MOMEHTa MHEPLIMU TBEP/BIX TEI. 4 ’
P P P OIIK-5
Hroro 8
2 Monexynsipraast pusuka |M3ydenne pactipenenenus bonsiimaHa. 4 OIIK-1,
H TCpMOIMHAMUKA Onpenenenre OTHOILIEHUS TEINIOEMKOCTEN ra3a METo- 4 835’? ’
nom Kiiemana - /lezopma. )
Hroro
3 DnexkTpuuecTBO W3ydeHune 351eKTpoCTaTHYECKOro MOJIsl. OIIK-1,
H3ydeHne CBOMCTB AUAIIEKTPUKOB B MOJIE TIIIOCKOTO 811:[[5?’
KOHJIEHCATOpA. )
Hroro
4 DneKTpoOMarHeTu3mM Ornpenenenue yaeabHOTO 3aps/ia AIEKTPOHA METOIOM 4 OIIK-1,
MAarHeTpoHa. OIIK-2,
Htoro OIIK-5
5 Konebanus u BOJIHBI W3yueHne 3aTyxaronux 3JeKTPOMarHuTHBIX Kojie0a- OIIK-1,
HUH. OIIK-2,
Hroro 4 OIIK-5
Hroro 3a cemectp 32
3 cemecTp
6 BonnoBas ontuka Nzyuenne uaTephepeHIn Ta3epHOro H3ITyUeHHs. OIIK-1,
Hroro OIIK-2,
OIIK-5
7 KBanTOBas ontuka Buennuit porosddext. M3ydenue 3akona CroneToBa 4 OIIK-1,
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1 TIpoBepKa GopMyJIbl DUHIITEIHHA. OIIK-2,
Hroro OIIK-S5
8 AtoMHas pusnka HccenenoBanue criekTpa aroma BOJOpOa. OIIK-1,
Hroro OIIK-2,
OIIK-5
9 ®dusuka TBepaoro tena | Buyrpennuit hpotosddexr. OIIK-1,
Hroro OIIK-2,
OIIK-5
Hroro 3a cemectp 16
Hroro 48
8. IlpakTHYeckHe 3aHATHA (CEMHUHAPDI)
HanMenoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuna 8.1 — HauMeHoBaHUE NPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 z £
3 ==
g 2 5
HaszBanwus paznenos HanMeHnoBaHne nMpakTUUECKUX 3aHATHN (CEMUHAPOR) z 7 &5
o S E
=X g =
> &3
= =
= S
2 cemecTp
1 Mexanuka Kunemaruka. 3akoHsl 1uHamMuKH. PaboTa. DHeprus. 8 OIIK-1,
3akoHbI cOXpaHeHus. PelsITUBUCTCKAsE MEXaHUKA. OIIK-2,
Hroro 8 OIIK-5
2 MonekynsipHas ¢usnka |Knaccuyeckue cratuctuku. [lepBoe Havyano Tepmoan- 8 OIIK-1,
1 TEpMOJIMHAMUKA Hamuku. M3onponeccel. DuTponus. Bropoe Havano OIlK-2,
TEPMOJUHAMUKHU. SIBICHUE TIEPEHOCA B ra3ax. OIIK-5
Hroro
3 DnexkTpuuecTBO DJeKTpocTaTHUECKOe MoJie B BakyyMe. Teopema 12 | OIIK-1,
Octporpaackoro-I'aycca s Hanps>KEHHOCTH TMOJIS. OIIK-2,
Pabota, moTeHIMan 31eKTpOCTaTUYECKOrO MOJIs. OIIK-5
DIIEKTPOCTATUYECKOE TOJIE B BEIIECTBE. DHEPIUs
NEKTPOCTATUYECKOTO TOJIS. DIEKTPUUECKHUI TOK B
MeTauiax. DIEKTPUYECKUN TOK B BAKyyMe U razax.
Hroro 12
4 DneKTpOMarHeTu3m MarnutHoO€ 1noje B Bakyyme. BEeKTop MarHuTHOM UH- OIIK-1,
nykiuu. 3akoH bro-Casapa-Jlamaca. [lepemenienue OIIK-2,
MIPOBOJJHUKOB C TOKOM M JIBH)KEHHE 3apsi/IOB B Mar- OIIK-5
HUTHOM TI0JI€. SIBJIEHUE IEKTPOMAarHUTHOW MHTyK-
LY. DHEPrusi MarHUTHOTO MOJIA. MarHUTHOE MoJie B
BEIlECTBE. YpaBHEHMsI MakcBesuia.
Hroro
5 KonebGanus 1 BOJTHBI l"apmoHnyeckue, 3aTyXarnme U BIHYXIEHHbBIE KOJie- 4 OIIK-1,
OaHus pazIMuHON pupoabl. BomHbl B ynpyroii cpeze. OIIK-2,
DJIEKTPOMAarHUTHBIE BOJIHBI. DHEPTHS BOJIHBI. OIIK-5
Hroro 4
Hroro 3a cemectp 40
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3 cemecTp

6 BonHoBast onTuka WNurepdepentus creta. Judpakus ceera. [lomsapu- 8 OIIK-1,
3anus cBeTa. B3anumoneiicTBre U31ydeHus ¢ Bellle- OIIK-2,
CTBOM. OIIK-5
Hroro

7 KBaHTOBas ONTHKA Temnosoe uznyuyenue. Buemnuit oroapdext u ag- 4 OIIK-1,
¢dext Komntona. J[aBnenue cera. OIIK-2,

[TK-

Uroro 4 0 >

8 AtomHas (usuka Bonnossie cBoiicTBa BemecTBa. COOTHOIICHUE 12 OIIK-1,
Heonpeneneénnocteil. Ypasuenue pénunrepa. Mu- OIIK-2,
KpO4acTHLA B IOTEHIUAJIBHON siMe. [loTeHnnanbHbIi OIIK-5
Oapbep. TynnenbHbIN D dexT. KBaHTOBO-MexaHnue-
CKO€ OIKMCAaHKME CTPOEHUS U CIIEKTPOB aToMOB. KBan-
TOBO-MEXaHUYECKOE OMMCAHUE CTPOCHHS U CIIEKTPOB
Mmonekyn. KomOunaimonnoe paccesiuue ceeta. MHBep-
cust HacenéHHocTH. Jlazepsl.
Hroro 12

9 ®dusuka TBepaoro tena | KBaHToBble cTaTUCTUKU. TeroBbie CBOMCTBA TBEP- OIIK-1,
JIBIX TeJ1. DJIEKTPONPOBOAHOCTD TBEPIBIX Tel. KoH- OIlK-2,
TaKThbl TBEPABIX TEIL. OIIK-5
Hroro

10 ®u3uka aTOMHOIO CrpoeHue u cBocTBa s7ep. 3aKOH paJMOaKTUBHOTO 6 OIIK-1,

sJipa U SJIEMEHTAPHBIX pacnagafliepHble peakuu. JJIEeMEHTAPHbIC YACTUIIbI. OIIK-2,

YacCTULL ®dusnueckas KapTMHa MUpA. OIIK-5
Hroro 6

Hroro 3a cemectp 38

Hroro 78

9. CamocrosiTesibHasi padora

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimite 9.1.
Tabmuia 9.1 — Buabel caMoCTOsITEIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETEHIHH
3 o]
= z S
s | i3
Buzael camocrostensHON X > 0
HazBanus pa3znenos ZF &5 @DopMbl KOHTPOJIS
paboTEI L s 2
X g8 =
a e g
= S
2 cemecTp
1 Mexanuka [ToaroroBka k mpakTuue- 12 |OIIK-1, 3amuTa otuera, Komio-
CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |xBuym, KontposnbHas pa-
pam OIIK-5 6ora, OTyer o nabopa-
TOPHOMU te, Tect, Ok-
[TpopaboTka JIEKITMOHHOTO 4 opoii pabore, Tecr, 3
MaTepuana 3aMeH
OdopmiieHre 0TIETOB TIO 12
nabopaTopHbIM paboTam
Uroro 28
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2 Monexynspras ¢pusuka |I[loaroroBka k mpakrtuye- 12 |OIIK-1, |3amwura otuera, Kosmio-
Y TEPMOJMHAMUKA CKHUM 3aHATHUSIM, CEMUHA- OIIK-2, |xBuym, KoHTposnbHas pa-
pam OIIK-5 6ora, OTyer o nabopa-
[TpopaboTka IeKIHOHHOTO 4 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 12
nabopatopHbeIM paboTam
Hroro 28
3 DIEeKTPUUECTBO [ToaroroBka Kk mpaxkTHye- 16 |OIIK-1, |3ammra otuera, Komio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnbHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 6 TopHoii pabote, Tec, Jk-
MeH
Marepuaia 3ame
OdopmieHre 0TYETOB 10 12
nabopaTOpHBIM paboTam
Hroro 34
4 DIeKTpOMarHeTu3M [ToaroroBka kK mpakTuue- 12 |OIIK-1, 3amuTa otuera, Komio-
CKUM 3aHATHSIM, CEMHHA- OIIK-2, |xBuym, KontposnbHas pa-
pam OIIK-5 6ora, OTyer o nadopa-
[TpopaboTka IeKIMOHHOTO 4 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 6
nabopatopHbeIM paboTam
Hroro 22
5 Konebanus 1 BOIHEL [ToaroroBka k mpaxkTHye- 8 OIIK-1, |3ammra otuera, Komio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnwHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 4 TopHoii pabote, Tec, Jk-
MeH
Marepuaia 3ame
OdopmieHre 0TYETOB 10 8
nabopaTopHBIM paboTam
Hroro 20
Hroro 3a cemectp 132
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
3 cemecTp
6 BoiHoBas onTuka [ToaroroBka k mpakTuue- 12 |OIIK-1, 3amura otuera, Kojio-
CKUM 3aHSTHSIM, CEMUHA- OIIK-2, |kBuym, KonTponbHas pa-
pam OIIK-5 6ota, Otuer o nadopa-
TOPHOU te, TecT, Ok-
[TpopaboTka JIEKITMOHHOTO 4 OpHOH pabote, Tect, 3
amMeH
Marepuaia 3ame
OdopmiieHre 0TIETOB TIO 6
naboparopHbIM paboTam
Hroro 22
7 KBanrToBas onThka [ToaroroBka Kk mpaxkTHye- 20 |OIIK-1, |3ammura otuyera, Komo-
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CKHUM 3aHATHUAM, CCMHUHA-

OIlK-2,

kBuyM, KonTponbHas pa-

pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 2 TopHoii pabote, TecT, Jk-
Martepuaia 3aMeH
OdopmieHre 0TYETOB 0 6
nabopaTopHBIM paboTam
Hroro 28

8 AtoMHas pu3nka [TpopaboTka JIEKITMOHHOTO 2 |OIIK-1, |3amwmra otuera, Kommo-
Marepuaia OIIK-2, |kBuym, OTuer mo mabopa-
OQOPMICHHE OTIETOR 110 6 OIIK-5 TopHOU paborte, Tect, Dk-
naboparopHbIM paboTam 3aMeH
UTtoro 8

9 ®dusuka TBepaoro tena | [loaroroBka k mpakTuue- 10 |OIIK-1, |3ammra otuera, Komio-
CKMM 3aHATUSAM, CEMMHA- OIIK-2, |xBuyMm, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer o yabopa-
[TpopaboTka JIEKIIMOHHOTO 4 TopHOi pabore, TecT, k-
MaTepuana 3aMeH
OdopmieHre 0TYETOB 10 6
J1abopaToOpHBIM paboTam
Hroro 20

10 ®usuka aromHoro sapa | [loaroroBka k npaktuye- 6 |OIIK-1, |KomnokBuym, KoHTposs-

W DJIEMEHTAPHBIX YaCTUL] | CKAM 3aHATHUSM, CEMUHA- OIIK-2, |Has pabota, TecT
pam OIIK-5
[TpopaboTka JIEKITMOHHOTO 6
MaTepuana
Hroro 12

Hroro 3a cemectp 90
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa

Hroro 294

10. KypcoBasi paGora (Ipoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banmpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NEATEIIbHOCTH Mexny 2KT n Ha CeMeCTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
3amuTa oT4eTa 3 5 5 13
Konnoxksuym 10 10
KontponpHas paborta 10 10 20
Ot4er o maboparopHOi 5 5 12
15
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pabore

Tect 5 5 5 15
Hroro makcumyM 3a nepu- 20 35 15 70
On

OK3aMeH 30
Hapacraromum utorom 20 55 70 100

3 cemecTp

3amura oT4yera 3 5 5 13
KomnokBuym 5 5 10
KonTponbhas pabota 10 10 20
OtyeTt no nabopaTopHO 2 5 5 12
pabote

Tect 5 5 5 15
Hroro makcumym 3a nepu- 20 30 20 70
on

DK3aMeH 30
Hapacraromum utorom 20 50 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0asos,

Onenka (I'OC) YUMTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenn xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeanHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. CasenbeB, U.B. Kypc obmeit ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekynsipHas ¢u3uka:
YyeOHoe nmocobue [DnekTpoHHbIH pecype] : yded. mocodue — DnexTpoH. aaH. — Cankt-IlerepOypr :
Jlanb, 2018. — 436 c. [DnexTponHbIii pecypce] - Pexxum noctyna: https://e.lanbook.com/book/98245, nara
obpamenus: 08.06.2018.

2. CagenneB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexrpudecTBo U MarHeTu3M. BoHBI.
Ontuka [DnexTpoHHsIi pecypc] : yue0. mocobue / .B. CaBenbeB. — DnekTpoH. naH. — Cankr-Ilerep-
oypr : Jlams, 2018. — 500 c. [DOnexrponHeliii pecypc] - Pexum  mgoctyma:
https://e.lanbook.com/book/98246, nara o6pamenus: 08.06.2018.

3. Casenbes, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®dusnka TBeproro tesna. Gu3nka aTOMHOTIO si/ipa U 3JIEMEHTApHBIX YacTULl [ DJIeKTpOHHBIN pecypc] : yueol.
nocobue / .B. CaBenveB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp, 2018. — 320 c. [DnekTpoH-
HbII pecypc] - Pexum nocrtyna: https://e.lanbook.com/book/106893, nara o6pamenus: 08.06.2018.

12.2. lonostHUTEILHAS JIATEPATypa
1. CasenbeB, 11.B. COopHUK BOMPOCOB W 3aaa4y MO 00mIeH ¢usmnke [DIEKTPOHHBIA pecypce] :
yuae0. mocooue / M.B. CaenbeB. — Dnekrpon. naH. — Cankr-IlerepOypr : JIanb, 2018. — 292 c. [Dnek-
TPOHHBIN pecypc] - Pexxum nocryna: https://e.lanbook.com/book/103195, nata o6pamenus: 08.06.2018.
2. HWponos, N.E. 3amaun o obmieit gusuke: YueOHOe ocodue [DNeKTpOHHBINH pecype] : yueO.
nocobue — DnektpoH. AaH. — Cankt-IletepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHBIH pecypc] - Pe-
xuM foctyna: https://e.lanbook.com/book/99230, nara obpamenus: 08.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. MexaHuka: YueOHO-METOAUYECKOE MOCOOHE MO AyIUTOPHBIM MPAKTHUECKUM 3aHATHSM U
camocTosTeNbHOM pabote / ['puboB 0. A., 3enun A. A. - 2018. 64 c. [DnekTpoHHBIH pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/7662, nata o6pamenus: 08.06.2018.

2. MonekynspHasi GHU3MKa U TEPMOJUHAMUKA: Y UYeOHO-METOANIECKOE TIOCOOHE IO ayTUTOPHBIM
MIPaKTUYECKUM 3aHATHSIM M CaMOCTOSATENbHOU pabore / bypaosurun B. A. - 2018. 85 c. [DnekTpoHHbIH
pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7520, nara o6pamenus: 08.06.2018.

3. DneKkTpu4ecTBO M MarHeTusM: Y4eOHO-METOIMYecKoe MOCcOoOHe MO ayAUTOPHBIM IMpaKTHue-
CKHM 3aHATHIM U CaMOCTOSTENbHOM padore / Bypadesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 08.06.2018.

4. Konebanus u BOJIHBI: Y4eOHO-METOIUUECKOE TTOCOOME MO ayTUTOPHBIM MPAKTHUYECKUM 3aHS -
THSM U camocTosTenbHOl padote / Kimmmos A. C., MenoBauk A. B., FOmxkos FO. I'. - 2018. 114 c. [Dnek -
TPOHHBIN pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 08.06.2018.

5. BomnHoBas u KBaHTOBasi ONTHKA: YUeOHO-METOAMYECKOE MOCOOUE MO ayAUTOPHBIM MPaKTHUe-
CKUM 3aHSTHSIM M caMOCTOsITeNbHOI padoTe / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTponnblii pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/7694, nara oOparie-
Hus: 08.06.2018.

6. AtomHas usmka u Qusuka TBEPAOro Tena: YueOHO-METOqUecKoe MOCOOUe Mo ayIUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTosTensHol pabore / Jlsumu A. B., Uyxkos 1O. I1. - 2018. 147 c.
[OnekTponHBI pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/7691, mara oOpamieHus:
08.06.2018.

7. Kunemaruka paBHOYCKOPEHHOTO BpallleHusi: MeToauueckue ykazanus K jJabopaTtopHoii pabo-
te / bypnoBunima B. A., Tposa JI. A. - 2012. 13 c. [DOnexrpoHHsii pecypc| - Pexxum mocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 08.06.2018.

8. Ompenenenne MOMEHTa HHEPLIMHU TBEPAbIX Tes: PykoBonCcTBO Kk mabopaTtopHoii padote o ¢u-
suke / TroapkoB A. B., I'puboB FO. - 2016. 12 c. [DOnektpoHHbIi pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6692, nara oopamenus: 08.06.2018.

9. MWMsyuenme pacnpenenenust bonbimana: Meronuueckue ykazaHus K JlabopatopHoil pabote /
Bbypmosuumua  B. A, - 2018. 9 c¢. [OnektponHmii pecypc] - Pexum  mgoctyma:
https://edu.tusur.ru/publications/7642, nara oopamenus: 08.06.2018.

10. OnpeneneHue OTHOILIEHUS TEIUIOEMKOCTEW rasa METOIOM KieMaHa-Ae30pMa: PykoBoACTBO K
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naboparopHoii padore / Cokonosa U. B., IBanoBa E. B. - 2012. 6 c. [DnektponHslit pecypc] - Pexxum n0-
cryma: https://edu.tusur.ru/publications/3035, nata o6pamenus: 08.06.2018.

11. U3yueHue >MEKTPOCTATHUECKOrO IMoJisi: MeToandeckue ykasaHus K J1abopaTopHoil pabore /
NBanoBa E. B., MemoBuuk A. B. - 2018. 9 c. [Dnexkrponnsli pecypc] - Pexum pgoctymna:
https://edu.tusur.ru/publications/7644, nata obpamenus: 08.06.2018.

12. M3ydyeHue CBOMCTB JUAJIEKTPUKOB B IMOJIE MJIOCKOTO KOHAEHCATOpa: MeToInuecKkue yKa3aHus
K J1aboparopHoit pabote / BypaueBckuii FO. A. - 2012. 15 c. [DnexTpoHHsIii pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/873, nata obpamenus: 08.06.2018.

13. OnpeneneHue yaeapHOTO 3apsia IEKTPOHA METOAOM MarHeTpoHa: MeToauueckue yKa3zaHus
K JabopartopHoit padote / bypaueBckuii 0. A. - 2011. 14 c. [DnextponHbiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/864, nara o6pamenus: 08.06.2018.

14. V3ydeHue 3aTyXaroIMX IEKTPOMAarHUTHBIX KojeOaHmii: MeTtonuueckue ykasaHus K jabopa-
TopHOi padore / Bypmosumma B. A. - 2018. 14 c. [DOnektponHslii pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/7641, nara o6pamenus: 08.06.2018.

15. Uzyuenune uHTEp(EepeHIMH JIAa3epHOTO U3ITy4eHus: YuyeOHO-MeToaumueckoe nocobue / Op-
mockas JI.  B. - 2010. 9 c. [OnekrpoHHwlii  pecypc] - Pexum = nmocrtyna:
https://edu.tusur.ru/publications/911, nata obpamenus: 08.06.2018.

16. Buemnuii dotorddext. M3yuenne 3akoHa CtosneToBa U mpoBepka (GopMyIbl DWHINTEHHA:
Meroauueckue yka3zaHus K JiaboparopHoit padore / bypnosunun B. A. - 2018. 12 ¢. [D1eKTpOHHBIN pe-
cypce] - Pexxum mocrtyma: https://edu.tusur.ru/publications/7638, nata oopamenus: 08.06.2018.

17. UccnenoBaHue criekTpa atoma Bogopoja: Meroauueckue ykaszaHus K jgadoparopHoit pabdore /
3axapoB H. A., KupuwmioB A. M. - 2011. 18 c. [OnekTpoHHslii pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/917, nara o6pamenus: 08.06.2018.

18. Buyrpennuii potorddext: Meroguueckue ykazaHus K jJabopaTtopHoil padore / BypaoBuiinx
B. A. -2018. 11 c. [DnekTponHsIit pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7640, nara
obpamrenus: 08.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. Hayuno-o6pazoBarenbhbiii noptan TYCVYP: https://edu.tusur.ru

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JOCTPALMHU 10 JIEKLIMOHHBIM pa3/ieiaM JUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYyeOHast aymuTopust
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA
634034, Tomckas o6macts, T. Tomck, Bepminnuna ynuua, a. 74, 222 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUs:
- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHoe obecnieueHue He TpeOyeTcsl.

YyeOHast aymuTopust

yaeOHast ayTuTOpHs JIJIsl TPOBENCHUSI 3aHATHIN MPAKTHYECKOTO THUTIA, YIeOHAas ayTuTOPUS IS PO -
BEJICHUSI 3aHATUA CEMUHAPCKOr0 THUIA, NMOMEIIECHUE JJIs MPOBEACHUS TPYIIOBBIX U WHIWBUYaIbHBIX
KOHCYJbTAllU|, TTOMEIICHHE JIJIS1 TPOBEICHUS TEKYIIEro KOHTPOJISI ¥ POMEXKYTOUHOM aTTecTaruu

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 113 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecTo mipenoaBarens.

[TporpamMmmMHoe obecrieueHre He TpeOyeTcsl.

13.1.3. MaTepuaJibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue sl JIadOpaTOPHbIX padoT

Jlaboparopus Jia3epHO ONTHKU

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEICHUS 3aHITHIA TaO0OPaTOPHOTO THUIA

634034, Tomckas obnactsb, . Tomck, Bepmauna ynuna, n. 74, 235 ayn.

Ornucanue UMEIIIErocs 000PYIOBAHNUS

- 'emmoneonoBkI# s1azep (8 mit.);

- OnThueckasi CKaMbsi C PUHAJICKHOCTIMH (8 IIIT.);

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

JlaGoparopusi MEXaHUKU U MOJIEKYIIPHOU (PU3UKU

yueOHasi ayuTOpus AJIsl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus s TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOrO THUMA

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 232 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- JIaboparopusie MakeTsl: «MonekyaspHast ¢uszuka» (10 mt.), «Masrauk Obepbexa» (10 mT.),
«Mammna AtByna» (3 mr.), KkMoMeHT uHepuumn» (4 mT.);

- [lepconanbhblii komnbrotep (10 mt.);

- KonTpomnep n3mepennii (10 mrT.);

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— Pacder morpemniHocTe# pu3MUESCKUX H3MEPEHUI

Jlaboparopusi KBaHTOBOH (U3UKH

yueOHas ayTuTOpHsl 7Sl TPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH JIa0OPATOPHOTO TUIIA

634034, Tomckas obnactb, . Tomck, Bepmununa ynuia, a. 74, 229 ay.

Onucanue UMeroIerocs 000py10BaHUs:

- JJabopatopusiii makeT "KBanToBas ¢puzuka" (10 mrT.);
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- [IepconanbHBIN KOMIBIOTED;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Pacuer norpenrsocTeit puznyecKkux u3MepeHuit

JlaGoparopusi TepMOIMHAMHUKHI

ydeOHast ayuTOpus JIJIsl TPOBEICHUS 3aHATUIN MPAKTUYECKOTo TUIIA, ydeOHast ayIuTOpUs JJIs PO -
BEJICHUS 3aHATHI 1a00paTOPHOrO THUMA

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 223 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- JJabopaTopHbIil MakeT Mo TepMoguHAMUKE (6 IIT.);

- [lepcoHanbHbBIN KOMIIBIOTED;

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

ITporpaMMHO€e obecrieueHue:

— Pacuer morpemnHocTe# Gu3MUESCKUX H3MEPEHUI

JlaGoparopusi 3eKTpUUECTBAa U MarHeTU3Ma

yueOHasi ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIA, ydeOHas ayaAuTopus JUis Mpo-
BEZICHUS 3aHATHI 1a00PaTOPHOTO THUMA

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 219 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JJabopaTtopHbIil MakeT «NEeKTpUYECTBO U MarHeTu3M» (12 mit.);

- [lepconanpHbIil KoMIbtoTep (12 1mIT.);

- Konrposnnep uzmepennii (12 mr.);

- Jocka Genas Juisi MMCbMa MapKepoM;

- Kommuiekt cienmanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— Pacuer morpemnHocTe# GuU3MUESCKUX H3MEPEHUI

JlaGopaTopusi BOJIHOBOM ONTHKHU

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH JIa0OPATOPHOTO TUIIA

634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, a. 74, 210 ay.

Onucanue UMeroIerocs 000py10BaHUs:

- Monoxpomatop (9 mrt.);

- Uctounuk cBera criekTpa pTyTH (6 1IT.);

- Ucrounuk cBeta criektpa Bogoposa (8 miT.);

- JJabopatopusriit maket "[lonsipuszanus ceera" (6 mrT.);

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOTPaAMMHOe odecreyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

CornacoBaHa Ha noprtane Ne 30082 20



- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
Touka ABMKETCS U3 LEHTpPa CIUPAJIM C paBHOMEPHO yObIBarolieil ckopocThio. [Ipu s3ToM BennunHa
IIOJIHOTO YCKOPEHUS TOUKH ...
YMEHBIIAETCS
YBEIUYUBACTCS
HE U3MEHSIETCS
paBHa HYIIIO

Ha abGcomoTHO TBepaoe TeNo AEWCTBYEeT MOCTOSHHBIA MOMEHT cuil. Kakue U3 mepeyrclieHHBIX
HIKE BEJIMYMH U3MEHSIOTCS 110 TUHEUHOMY 3aKOHY?

YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE

MOMEHT MHEPIIUU U MOMEHT UMITYJIbCA

YIJIOBasi CKOPOCTh U MOMEHT UHEPLIUHU

YIJI0Basi CKOPOCTh U MOMEHT UMITyJIbCa

BenuunHa MOMeHTa UMITyJIbCa Tella U3MEHSETCS ¢ TeYeHHEM BpeMeHH 1o 3akoHy L=t(t+2) (B enu-
Hunax CH). Ecnmu B MOMEHT BpeMeHH 2 ¢ YITIOBOE YCKOpEHHE COCTaBIsET 3 paj/c”2, TO MOMEHT UHEPLIHH
tena (B enuanmax CU) paseH ...

2
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0,5
4

Ha xoHIIax HEBECOMOTO CTEp>KHS 3aKpEIICHBI JBa MaJlEHPKUX MAaCCHBHBIX miapuka. CTepikeHb
MO>KET BpaIllaThCsl B TOPU3OHTAILHOMN MJIOCKOCTH BOKPYT BEPTHKAIBLHON OCH, TIPOXOAIIEH Yepe3 cepe -
Hy cTepkHs. CTEepKEeHb pacKpyTHIIH A0 YIioBol ckopocTH ®. [log neiicTBueM TpeHus: CTepKEHb OCTAHO-
BUWJICS, TIPH 3TOM BBIIETUIOCH 4 J[K TEIIOTHI.

Ecnu cTepeHb pacKpyTUTh 10 YITIOBOW CKOPOCTU ®’ = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJICIIHT -
Cs1 KOJIMYECTBO TEIUIOTHI (B J[K), paBHOE ...

0,5

2

1

4

TerutoBast mammHa pabotaet no nukiny Kapao. Eciu remnepatypy HarpeBatesns M XOJIOAWIbHUKA
YMEHBIINTH Ha oanHakoByto Benuuuny AT, To KII/] nukna ...

YBEITUYUTCS

HE U3MEHUTCS

YMEHBIINUTCS

JUIsL OTBETA HEJJOCTATOYHO JAHHBIX

Bo ckomnbko pa3 yBenMUHUTCS CpeIHEKBAAPATUYECKAS] CKOPOCTh MOJIEKYJ WEaIbHOTO Ta3a MpH I0-
BBIIIICHUHU a0COTIOTHOM TeMmeparypsl B 4 paza?

HE UBMCHUTCA

0,5

2

4

OT KaKkol M3 NPUBEACHHBIX HIKE BEIMYWH, XAPAKTEPU3YIOLIIUMX MOJEKYINBI, 3aBUCUT JaBJICHUE
haeaabpHoro rasa?

CHWJIBI IPUTSDKEHUAS MEXKLY MOJICKYJIaAMH

KMHETUYECKON YHEPTUH MOJIEKYJI

CHJIBI OTTAJIKUBAHUS MEKY MOJIEKYJIaMU

MOTCHIMAIIBHOW SHEPTUH B3aUMOICUCTBUS MOJIEKYIT

I[JIH I/I3OJIHpOBaHHOI>'I CHUCTCMBbI B paABHOBCCHOM COCTOSIHHUU SHTPOIINA CUCTCMEI. . .
MUHHMAaJIbHA

MaKCuMaJIbHa

UMEET Cpe/IHee apuPMETHICCKOE 3HAYCHUE

HMCECT OTPULATCIIbHOC 3HAYCHHUC

BekTop Hanps»KeHHOCTH JIEKTPOCTATUYECKOTO MO, CO3JAaHHOTO MEXKIY OOKIaJAKaMH TIOCKOTO
KOHJICHCATOpA HAIIPABJIEH. . .

OT OTPUIATETIHLHON OOKIIAKU K MOJIOKUTEILHOM

B CTOPOHY BO3pACTaHUs NOTECHIIMAJIA

napajuIeIbHO 0OKITIaIKaM

B CTOPOHY YObIBaHUS IOTEHIHAIIA

Toueunslid 3apsia +q HAXOMUTCS B MEHTpe cepruueckor moBepxHocTH. Ecnu n1o0aBuTh 3apsaa —q
BHYTPb CepHUECKOi TTOBEPXHOCTH, TO IOTOK BEKTOPA HAMPSHKEHHOCTH IEKTPUIECKOTO TMOJIS Yepe3 110 -
BEPXHOCTH CEPHL. ..

YBCIIUYUTCA

YMEHBIIUTCS
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PaBEH HYIIO
HE U3MEHUTCS

MarauTHBIM MMOTOK CKBO3b KaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, U3MeHsETCS MO 3akoHy D=t(2-t)
MB6. Uemy paBna D/IC MHIyKIMK, BO3HUKAIOIIAS B KaTylIKe B MOMEHT BpeMeHH t=3 c? OTBeT mpeacra-
BUTH B MUJIUBOJIbTAX.

40

10

20

30

3apspKeHHAs YaCTHUIIA BJIETACT B OJHOPOIHOE MarHUTHOE TI0JIE NEPICHANKYIIPHO MarHUTHBIM CH-
JIOBBIM JMHUAM. TpaekTopueil ABUKEHUST YaCTHUIIBI SIBIISETCS. . .

npsmast

napabosna

CTIMpaJIb

OKPY>XHOCTh

Kak cBsizanbl Mex 1y co0oii ammmuTyna A u sHeprust W, nepeHocumMasi BOJIHOM?
Oueprus (W) mponopiimoHaibHa aMIuiiTyzie (A) B 4-0i CTETICHH

Oneprus (W) nponopuuoHansHa ammutyzae (A)

Oueprus (W) mporopiimoHaibHa KBaApaTy aMIuTATYIbI (A)

Oneprus (W) nponopuuoHansHa ammutyzae (A) B 3-oi creneHu

EMKocTh Kone6aTenbHOro KOHTypa pajuonepeaarduka ymensta ¢ 1000 go 250 nd. Kak npu
ATOM U3MEHWJIACh UIMHA U3JIy4aeMbIX NIEKTPOMATHUTHBIX BOJIH?

yYMEHbIIMIACh B 4 paza

YMEHBIIIWIACH B 2 pa3a

yBEeJIMUWIAch B 4 pasa

HE U3MEHWIaCh

[Ipu pe3onance:

PE3KO pacTeT 4acToTa KolleOaHwmii

KOJIeOaHUS 3aTyXaroT

4acToTa KoJieOaHuil paBHa HYJIIO

COBIMAJIa€T YaCcTOTa COOCTBEHHBIX U BHIHYKIACHHBIX KOJIEOaHU

Kak Ha3pIBarOTCS BOJHBI, B KOTOPBIX KOJEOAHUS YACTHI] MIPOUCXOIAT B MEPIICHIUKYISPHOH ITIOC-
KOCTH K HAaITPaBJICHUIO PACTIPOCTPAHEHUS BOJH?

MOTIepEYHBIC

HpOI[OJ'H:HBIe

COOCTBEHHELIC

KOTEPEHTHBIC

[Tpu nabmonennu uHTEpdepeHIn GroaeToBoro cBeta B onbiTe FOHra paccTosiHue MExXIy cocen-
HHMHU TEMHBIMH TI0JIOCAMH Ha 9KpaHe paBHO 2 MM. Ecim ncTouHuk (pronaeToBoro cBeTa 3aMEHUTh UCTOY-
HUKOM KPacHOTO CBETA, [UIMHA BOJHBI KOTOpPOro B 1,5 pa3a Gosbliie, TO 3TO pacCTOSHUE CTAaHET PaBHBIM ...
MM.

1,33

3

1

1,5

[T1acTUHKY M3 ONTUYECKHU aKTUBHOTO BEIIECTBA TOMIMHON d = 2 MM MOMECTWIM MEXIy Mapal-
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JIebHBIMH HUKOJISIMHU, B PE3YJIbTATe YETO IIOCKOCTh MOJIIPU3AI[Md MOHOXPOMATHUYECKOrO CBETa MTOBEPHY -
nack Ha yroua 300. [Tone 3peHust moysipuMeTpa CTAaHET COBEPIIEHHO TEMHBIM MTPU MUHUMAJIBHOM TOJIIIUHE
(B MM) IUIACTUHKH, PaBHOMH ...

2
4
6
8

Ha nuagparmy ¢ KpyriabiM OTBEpCTHEM PaInycoOM 2 MM HaJaeT HOPMAJIbHO MapauleIbHbIN My40K
cBeTa JuuHOM BonHbI 0,5 MkM. Ha myTH iydeid, npoliemux yepe3 OTBEPCTUE, Ha pacCTOSIHUU 1 M mome-

Iat0T 3KpaH. B oTBepcTHn nuadparMel st TOYKH HA KpaHE YKIIaIbIBAIOTCS 30H OpeHes.
8

4
9
5

[To Mepe HarpeBaHus Tella €r0 CBEUEHUE U3MEHSETCS ClenyromuM oopazom. [Ipu koMHaTHOI TeM-
neparype cBeueHUEe B BUAMMOM 0ONacTu criekTpa He Habmopaetcs. [lo Mepe MoBBILIEHUS! TeMIIEpaTyphbl
TEJI0 HAYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOSIIMM B KPACHBIM LIBET (KKPAaCHOE KaJeHUE), a
3aTeM B Oenblil («Oermoe KajieHue»). 3aKOHOMEPHOCTH M3MEHEHHSI IIBETa CBEUCHHUS Tejla MPU HarpEeBaHUH
OOBSCHSIOTCS

3akoHoM Ctedana-bonpiimana

3akoHoM Kupxroga

U3 MIPUBEICHHBIX BAPUAHTOB HET BEPHOTO

3aKOHaMHU cMmenleHus Bruna

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
MexaHnuka
. KunemaTuka nocTynareiabHOr0 IBH>KEHHUS.
. Kunemaruka BpamareabHOro IBUKEHUS.
. JlnHamuka maTepraibHON TOUKH.
. Kunernueckas sneprus. Pabora u MOIIHOCTb.
. KoncepBarusnble cuiibl. [loTeHlanbHas sHEpTUsl, CBA3b MEXKAY NOTCHLMAIBHONW 3HEpPrueil u

DN D W N =

CHJIOH.

[*)

. OCHOBHOE ypaBHEHHE TMHAMUKHU BPAIIATEIbHOIO ABM)KEHUS OTHOCUTEIIBHO HEMIOABM)KHOM TOY-
KH.

7. YpaBHEHHE AMHAMUKH BPalaTeIbHOIO ABM)KEHUS OTHOCUTEIBHO HENIOIBUKHOU OCH.

8. MomeHT nHepnuu, teopema lllrelinepa.

9. 3aK0H cOXpaHEHMsI MEXaHUYECKOW IHEPTUHU.

10. 3akoH COXpaHEHUS MOMEHTa UMITYJIbCA.

11. Ilpyruun otHOcuTENbHOCTH ["anunes.

12. PenstuBuctckas mexanuka. [IpeobpazoBanus Jlopeniia.

13. CaencrBus u3 npeodbpazosanuii Jlopena. OHOBPEMEHHOCTh COOBITHH, IMHA TN, AIUTENb-
HOCTb COOBITHI B pa3HbIX CUCTEMAX OTCUETA.

14. PensituBucTckas kuuemaruka. ClI0)KeHHE CKOPOCTEM.

15. PensatuBrcTcKas AMHAMUKA.

MonekynsipHasi pU3UKa U TEPMOJUHAMUKA

1. BuyTtpennss sneprus. Teriora u padota. [lepBoe Hauano TepMOIMHAMUKH.

2. Knaccuueckue ctatucTuku (GyHKLUS pacnpeaenaeHus Makcsena).

3. Haubosnee BeposiTHasi, cpeiHsAs KBaJpaTUyHas U CpelHsAs apupMeThuyeckas CKOPOCTH MOJIEKYII
rasa.

4. bapometrpuueckas ¢popmyna. Pacnpenenenue bonpimana.

5. Termmoémkocts raza. @opmyna Maiiepa.

6. YpaBHEHHE COCTOSTHUS HJleaIbHOro ras3a. M3omporiecchl.

7. Annabatnueckuit npouecc. [lomuTponuyeckue mporeccsl.
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8. O6parumslii nukia Kapho.

9. I3mMeHeHne SHTPONHUH MPpU 00paTUMBIX M HEOOpAaTUMBIX Tporieccax. BTopoe Havdamo Tepmoau-
HaMUKH.

10. OuTponus. PU3NYECKUN U CTATUCTUYECKUH CMBICT SHTPOIHUH.

DNEKTPUUYECTBO

1. DOnexrpuueckoe noisie. Hanpspk€HHOCTh 3nekTpudeckoro mnois. CwinoBble JUHWHU. [IpuHImMn
CYNEPIO3ULIMU IEKTPUUECKUX TOJICH.

2. Teopema Octporpajackoro-I'aycca ajisi BEKTOpa HaNpsKEHHOCTH AyekTpudeckoro noiis. [lome
0ECKOHEYHOM OTHOPOAHO 3apsHKEHHON TNTIOCKOCTH.

3. [Morenmuan. Pabora cui smekrpocTaTudeckoro mois. [upKymsius BeKTopa HanpssKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJIS.

4. CBs3bp MEXy HaNPSKEHHOCTBIO 3JIEKTPOCTATUYECKOrO MOJISl U MOTeHInanoM. Pacuer pasHocTr
MOTEHIIMAJIOB MEXy TOUKaMHU N0Jst (00pa30BaHHOTO OECKOHEUHOH 3apsKEHHOM MII0CKOCTBIO, ABYMS Oec -
KOHEYHBIMU 3apsKEHHBIMU IJI0CKOCTSAMHU, c(heprudeckoil TOBEPXHOCTHIO, TPOBOISIINM LIAPOM).

5. Ilonsgpusanus JU3IEKTPUKOB.

6. 3amenenue BexkTopoB E u D Ha rpanuie pasnena AByX IUAJIECKTPUKOB.

7. PactipeneneHue 3MEKTPUUYECKUX 3apsA0B Ha MpoBogHMKE. Hampsxk€HHOCTH monst BONM3M TO-
BEPXHOCTH 3apsHKEHHOTO MMPOBOIHUKA.

8. DnexTponBmxkymmas cuina. O600mEHHBIN 3akoH OMa /17151 HEOTHOPOAHOTO y4acTKa HETH.

9. Pabota, moutHOCTH, 3aKkoH JIxoys-JleHa.

10. PazBerBnéunsie nenu. [pasuna Kupxroda.

DJIEKTPOMArHETU3M

1. Cratnueckoe MarHUTHOE IOJI€ B BakyyMe. BexkTtop MarHuTHOM MHIykuuu. 3akoH buo-Casapa-
Jlannaca.

. MarautHoe nose KpyroBoro Toka. MarHuTHOE 1oJI€ IBUXKYILErocs 3apsia.

. 3akoH Amnepa. Cuiia, 1eicTByIONIasl Ha MPOBOAHUK C TOKOM B MATHUTHOM MOJIE.

. Cuna Jlopenna. /IBnxeHne 3apsyKeHHON 4acTUIBI B OTHOPOJIHOM MarHMUTHOM IIOJIE.

. Dddext Xomna.

. Hupkyssinys BEKTOpa MArHUTHOM MHIYKLIMH.

. Pabora no nepemerneHuIo NpoBOIHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TOJI€.

. MarautHoe nosne B BeniecTBe. HaMarHMueHHOCTh M HAPSPKEHHOCTh MArHUTHOT'O TIOJISL.
. MarauTHele MOMEHTBI 3JIEKTPOHOB M ATOMOB.

10. Dnexrpoasuxkymias cuia (3.4.c.) UHAyKuuu. [lpupoaa sBneHus 31eKTpOMarHiTHOM HHIYKITUH.

11. SIBnenne camouHaykuu. B3anmuas nHIyKIus.

12. DHeprust MarHuTHOTO MOJIS.

13. BuxpeBoe aeKTpuyecKoe mose.

14. YpaBHenust Makcaeiia.

Konebanus u BoIHBI

1. XapakTepuCTUKH TapMOHUYECKUX KONeOaHU.

2. CnoxeHne rapMOHHUYECKUX KOJICOaHMi.

3. KBasucranunonapusie Toku. CBOOOHbBIE JEKTPOMArHUTHbIE KOJeOaHUs B KOHType 0e3 aKTHB-
HOTO COIIPOTHBIICHHUSL.

4. CBoboHbIE 3aTyXalOIINE YIEKTPUUECKHE KoleOaHs B KOHTYPE.

5. BeIHYXIeHHBIE dJIeKTpUUecKue Koaebanus. SIBnenne pezoHanca. [lepemMeHHBIN TOK.

6. YpaBHEHHUS TUIOCKOHM U C(hepUIECKOil BOJH.

7. Hanoxxenune (natepdepenius) BosH. CTosiane BOTHBI.

8. Dddext Horuepa s 3BykoBbIX BosiH. Ontuueckuit apdexr Homnepa.

9. DneKTpOMarHuTHHIE BOJIHBI.

10. DHeprus 31eKTpOMarHuTHOW BOJIHBI. IHTEHCUBHOCTD M UMITYJIbC 3JIEKTPOMArHUTHON BOJIHBL.

BonHoBas ontuka

1. Uarepdepennus ceera. Meron FOwnra. [llupuna nonoc unrepdepeHunu.

2. Uatepdepennus npu OTpaKEHUH MIPH OTPAKCHUH OT TOHKON MPO3PaYHON TIJIACTUHKH.

3. Konbua Hetotona.

4. Indpaxmus ceera. [Ipuniun [oiirenca-dpenens.
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5. Merton 308 @penens. 30HHAs MJIACTUHKA.
6. udpakuust Ha KPYTrJIOM OTBEPCTHH M HETIPO3PAYHOM JHICKE.
7. Audpakuus oT mienu.
8. ludpakuroHHas peméTka.
9. CnexTpanbHoe pa3ioxeHue. Pazpemaromas criocoOHOCTh PEHIETKH.
10. Indpaxiys Ha TPOCTPAHCTBEHHBIX peméTkax. [udpakius peHTTeHOBCKUX JTy4eH.
11. Ionspuzanus ceeta. [lonsgpuzanus npyu oTpaXXeHUH U NpeIoMIeHUH. 3aKoH bproctepa.
12. IMonsipuzanus npyu IBOMHOM JTy4EIPETOMIICHHH.
13. 3akon Mantoca.
KBanTOBas onruka
1. TermoBoe uzny4yenue. 3akon Kupxrodga.
2. 3akon Credana-bonbpimana. 3akon cmenieHus Buna.
3. ®opmyna ITnanka.
4. Buemauit hoToddhPexT.
5. ®otonsl. OnbIT boTte (MeToa coBnaaeHuit)
6. Oddext Komnrona.
7. TopMO3HOE PEHTTEHOBCKOE U3IIy4€HHE. XapaKTePUCTUUECKOE PEHTTEHOBCKOE U3IyUEHHE.
8. JlaBaeHue cBeTa.
AToMHas pu3uKa
. 3aKOHOMEPHOCTHU B aTOMHBIX cniekTpax ®opmyna bansmepa.
. DnemeHnTtapHas Teopust bopa. OnbiT ®panka u ['epua.
. I'mnotesa ne bpoiisis. BonHOBBIE CBOMCTBA BENIECTBA.
. [IpuHIun HeonpeneaEHHOCTH.
. BornoBoe ypaBuenue lllpenunrepa. ®@usznueckuii cmpicn YW-pyHkimm.
. KBanToBanue sHepruu 371€eKTpoOHA B OJTHOMEPHON MOTEHIIMAIBHOU SIME.
. 'maBHOE 1 opOMTaIbHOE KBAHTOBBIE YHCIIA.
. IIpocTpancTBEHHOE KBaHTOBaHHE (MAarHUTHOE KBAHTOBOE YHCJIO).
. Cniun snektpona. OnwiT [lTepHa u I'epnaxa.
10. PacnipesienieHre 31€KTPOHOB IO SHEPreTHUYECKUM YpOoBHIM aTtomoB. [Ipunuun ITaymu.
11. lnpuna cnekTpaibHBIX JUHUM. TOHKas CTPYKTypa CIEKTPAIbHBIX JTUHHA.
12. BeiHyxeHHOE n3iyueHue. Jlazepsl.
®du3uka TBEPAOIo Tela
1. ®yHKOMs pacmpeneneHus I BBIPOXKIECHHOTO Ta3a (gepMuoHoB. DyHKIUS pacupencieHus
®epmu-/upaka.
2. @yHk1us pacupenenenus bose-OliHmTeliHa.
3. TloHaTHe O HOpPMAIBHBIX KONeOaHUAX pemeTku. CIeKTp HOPMaJbHBIX KOJIEOAHMM pPEIIeTKH.
DOHOHBI.
4. XapakTtepuctauueckas Temmneparypa Jledas.
5. TenmoeMKkocTh TBepABIX Tel (Teopus [ebas).
6. PacuiernieHre SHEpreTHYeCKUX YPOBHEW W BO3HUKHOBEHHE 30H IpU 00pa30BaHUU KPUCTAILIH -
YECKOM PEIETKH.
7. luHamMuKa 3JI€KTPOHOB B KPUCTAJUIMYECKON PEIIETKE.
8. DNeKTpONpOBOAHOCTh METAJIJIOB.
9. Ilpupona ceepxnpoBoaumocTu. KauectBeHHbie onoxenus teopuu bKI
10. CobcTBeHHast MPOBOJMMOCTH MOJTYTIPOBOIHUKOB.
11. ®otonpoBoauMocTh (BHyTpeHHUH (HoTOdIDPEKT).
12. TepMOdIEKTPUUECKUE SIBICHUS.
13. p-n nepexon.
®u3nKa aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHI]
1. CocraB, pa3Mep, XapaKTEpUCTUKH, CIIMH aTOMHOTO sJ1pa.
2. Mopnenu aToMHOTO sijipa.
3. SlnepHbie CUIIBI.
4. 3aKoH paJIMOaKTUBHOIO pacnaja.
5.0, B, vy -pacma.
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6. Dddext Méccbayapa.

7. SInepHble peakiuu.

8. lenenue snep.

9. CBoliCcTBa U THUIIBI AJIEMEHTAPHBIX YACTHII.

10. XapakTepucTUKH B3aUMOJEHCTBHUM 211EMEHTAPHBIX YACTHII.
11. CBoiicTBa HEUTPHUHO.

12. KBapkoBasi MOJEJIb CTPOEHUS aIpOHOB.

14.1.3. TeMbI KOLTTOKBHYMOB
MexaHnuka
MonexynsipHas (pU3UKa U TEPMOJANHAMUKA
DNEKTPUIECTBO
DNeKTpOMarHeTus3m
Kone6anus u BOTHBI
BomnnoBas ontuka
KBanroBas ontuka
AToMHas pu3uKa
®du3uka TBEpPAOIo Tela
®du3nKa aTOMHOTO SApa U SJIEMEHTAPHBIX YaCTHUI]

14.1.4. Tembl KOHTPOJILHBIX padoT
Mexanuka
MornekynsipHasi pU3MKa U TEPMOJUHAMHUKA
DJIEKTPUYECTBO
DNEeKTpOMarHeTu3mM
Konebanus u BoIHBI
BomnnoBas ontuka
KBanroBas ontuka
AToMHas pu3uKa
®du3zuka TBEPIOro Tea
®u3nKa aTOMHOI'O Spa U 3JIEMEHTAPHBIX YaCTHUL]

14.1.5. Tembl 1a00paTOpHBIX padoT
Kunematrka paBHOYCKOPEHHOTO BpalllEHUSI.
N3yuenue pacnpenenenus bonbimana.
N3yueHune 3eKTpoCcTaTHIeCKOro MoJs.
Omnpenenenne yaeapHOTO 3apsaaa dJIEKTpOHa METOJIOM MarHETPOHa.
W3yueHune 3aTyxaromux 3JIeKTPOMarHuTHIX KoieOaHuH.
N3yuenne uHTepQepeHINN JTa3epHOr0 U3ITyUEHHS.
Bremnnii porodrddexr. U3yuenue 3akona CroneroBa u mpoBepka Gopmyssl DWHIITEHHA.
HccnenoBanue cekTpa aroMa BOJOpOJa.
Buytpennuit potoadpdexr.
OrnpeneneHre MOMEHTA UHEPIIUHU TBEPbIX TEJ.
Onpenenenne OTHONIEHUS TEIUIOEMKOCTEN ra3a merogoM Kinemana - Jlezopma.
N3yueHne CBOMCTB JUAJIEKTPUKOB B IT0JIE INIOCKOIO KOHJEHCATOPA.

14.1.6. MeToanueckue peKoOMeHAalu1

O0BEM YacoB, MPEeTyCMOTPEHHBIX YU€OHBIM TUIAHOM JUIS M3YUEHUS Kypca (GU3MKH, HE MMO3BOJISET
PacKpbITh B JIEKIMSIX NOAPOOHO M ITyOoko marepuai. [losToMy mpu peanau3anu NporpamMmbl CTYAEHTHI
JOJDKHBI JOCTATOYHO MHOTO pa0OTaTh CaMOCTOSTENLHO Kak MPU MOBTOPEHUU JEKIIMOHHOTO MaTepHuaa,
TaK M MOJrOTOBKE K MPAKTHUYECKHUM, JJAOOPATOPHBIM M KOHTPOJIbHBIM 3aHATUAM. [l obGecnieueHus 3¢ -
(EeKTUBHOTO YCBOCHHUS CTYACHTAMHU MAaTEPHANIOB JUCIUILUIMHBI HEOOXOMUMO Ha TIEPBOM 3aHITHH obecrie-
YUTh UX CIIUCKOM BOIIPOCOB, MOJUIEKAIINX U3YYEHUIO, CIIMCKOM OCHOBHOM U JIONOJTHUTENBLHOU JINTEpaTy-
PBI [T CAMOCTOSITENIbHOM paOOTHI.

Jl1s TekyIiero KOHTpOJIsl yCIeBaeMOCTH U MPOMEKYTOUHOM aTTeCTalliM HCIONb3YeTCs TeCTOBBIN
KOHTPOJIb 3HAHUH.

Ha nexmusix HeoOxoaumo oOpariath BHUMaHUE Ha OCOOEHHOCTH MPUMEHEHHS pacCMaTpUBaeMOTO
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Marepuaia B MOCIEAYIOIUX Kypcax, a TakKe B Oynymiei npodecCHoHaIbHON AeITEIbHOCTH.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-

CornacoBaHa Ha noprtane Ne 30082 28



Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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