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

Cemectp: 1, 2

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 1 cemectp 2 ceMecTp Bcero | 2010505050005
1 | Jlekuun 48 34 82 4acoB
2 |IIpakTHueckue 3aHATHS 40 40 80 4acoB
3 | JlaGopaTopHbie pabOTHI 32 16 48 JacoB
4 | Bcero ayiMTOpHBIX 3aHATUN 120 90 210 4acoB
5 |U3 HuX B MHTEPAKTUBHOH (hopme 22 22 44 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.

Ox3ameH: 1, 2 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

1 cemectp 2 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 210 120 90
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Jlexknnn 82 48 34
[IpakTueckue 3aHATHS 80 40 40
JlaGopatopHble pabOThI 48 32 16
W3 Hux B uHTEpakTUBHON (hopme 44 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
1 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
2 ceMecTp
6 BoyHOBAs onTHka 6 8 4 22 40 |OIIK-1, OIIK-
2, OIIK-5
7 KBanTOoBas onTuka 4 6 4 28 42 | 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

34 40 16 90

180

Hroro

82 80 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

1 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

2 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

34

Hrtoro

82

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
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1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCIUATIITUHBI
1 MaremaTuka
2 dusnka + + + + +
[Tocnenyromue TUCHUIIITUHBL
1 Be3omacHOCTE XHU3HEEA- . . . . . 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
HUKA
T THYECKHU HOBBI
8 TeopeTnueckue OCHO . . . . n n n n n
ANEKTPOTEXHUKHU
du3rKa KOHJICHCUPOBaH-
9 ®uznka KOHAECHCUPOBA . n n n
HOT'O COCTOSIHUSA
10 ®usuka noaynpoBOIHU- n n
KOB
11 ®usuka + + + + +

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

1 cemectp
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[Ipe3enraruu ¢ 4 4
UCIOJIb30BaHUEM
CIIaliI0B ¢ 00CYKIEHUEM
Mosrosoi mTypm 2
Pemenue cutyaliMoHHbBIX 2
3aza4
Pabora B xomaHze 2 6 8
Hroro 3a cemecTp: 10 4 22
2 cemectp
[Ipesenranuu c 4 4
HCIIOJIb30BaHUEM
CJIaliIOB C 00CYXKAEHUEM
Mo3srosoii mTypm 2 2
Pemenue cutyaliMmoHHBIX 2
3aza4
Pabota B komaHe 2 6 8
Hroro 3a cemectp: 10 4 22
Hroro 20 16 44
7. JlabopaTtopHble paGoThl
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmwuie 7.1.
Tabmuna 7.1 — HaumeHnoBaHue 1a60paToOpHBIX padboT
3 =
3 = =
Z 25
= & 2
Haspanus paznenon HanmeHnoBanue 1a00paTopHBIX padoT 5 =5
= 2 s
2 o 2
= S
1 cemectp
1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO BpalllEHUSI. 4 OIIK-1,
Onpenenenrne MOMEHTA MHEPLIUU TBEPBIX TEI 4 OIIK-2,
OIIK-5
Hroro 8
2 Monexynsipaast pusuka |M3ydenne pactipenenenus bonsiimana. 4 OIIK-1,
H TCpMOIMHAMUKA Onpenenenre OTHOILIEHUS TEINIOEMKOCTEN ra3a METo- 4 8g§'§ ’
nom Knemana - Jlezopma. )
Hroro
3 DnexkTpuuecTBO W3ydeHune 351eKTpoCTaTHYECKOro MOJsl. OIIK-1,
H3ydeHne CBOMCTB AUAIIEKTPUKOB B MOJIE TIIIOCKOTO 811:[[5?’
KOHJIEHCATOpA. )
Hroro
4 DneKTpoOMarHeTu3mM Ornpenenenue yaeabHOTO 3aps/ia AIEKTPOHAa METOIOM 4 OIIK-1,
MAarHeTpoHa. OIIK-2,
Hroro OIIK-5
5 Konebanus u BOJIHBI W3yueHne 3aTyXaronmx 3JeKTPOMarHuTHBIX Kojie0a- OIIK-1,
HUH. OIIK-2,
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Uroro 4 OIIK-5
Uroro 3a cemectp 32
2 cemectp
6 BonnoBas ontuka N3yuenue nunTepdepeHum 1a3epHoro u3ayyeHusl. OIIK-1,
Hroro OIIK-2,
OIIK-5
7 KBaHTOBas onTHKA Bremnnii porordpdext. M3ydenue 3akona CroneToBa 4 OIIK-1,
1 TIpoBepKa GopMyJIbl DUHIITEIHHA. OIIK-2,
Hroro OIIK-5
8 AtomHas pusmka HccnenoBanue criekTpa aroma BOJOpOa. OIIK-1,
Hroro OIIK-2,
OIIK-5
9 ®dusuka TBepaoro tena | Buyrpennuit hotosdhdexr. OIIK-1,
Hroro OIIK-2,
OIIK-5
Hroro 3a cemectp 16
Hroro 48
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HanMenoBan#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmua 8.1 — HauMeHoBaHUE NPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 z £
3 = 5
g = 5
HaszBanwus pasznenos HanMeHnoBaHne nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) z 7 &5
o S E
X g =
> &3
= =
= S
1 cemectp
1 Mexanuka Kunemaruka. 3akoHbl nuHamMuku. Pabora. DHeprusi. 8 OIIK-1,
3akoHbI cOXpaHeHus. PelsITUBUCTCKAsT MEXaHUKA. OIIK-2,
Hroro 8 OIIK-5
2 MonekynsipHas ¢usnka |Knaccuueckue cratuctuku. [lepBoe Havyano Tepmoau- 8 OIIK-1,
1 TEpMOJIMHAMUKA Hamuku. M3onponeccsl. DuTponus. Bropoe Havano OIlK-2,
TEPMOJUHAMUKHU. SIBIICHUE TIEpEHOCA B ra3ax. OIIK-5
Hroro
3 DnexkTpuuecTBO DJeKTpocTaTHUECKOe 1oJie B BakyyMme. Teopema 12 | OIIK-1,
Octporpazackoro-I'aycca s Hanps>KEHHOCTH TMOJIS. OIIK-2,
Pabota, moTeHIMaN 31eKTPOCTaTUYECKOrO MOJIs. OIIK-5
DJIEKTPOCTATUYECKOE TOJIE B BEIIECTBE. DHEPIUs
NEKTPOCTATUYECKOTO TOJIS. DIEKTPUUECKHUI TOK B
MeTauiax. DJIEKTPUYECKUN 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,
MIPOBO/IHUKOB C TOKOM M IBUKCHHE 3aps0B B Mar- OIIK-5

HUTHOM TI0JI€. SIBJIEHUE IEKTPOMAarHUTHOW MHTYK-
LMU. DHEPTUsi MarHUTHOTO NOJIsl. MarHuTHoOE noJe B
BEIlECTBE. YpaBHEHMsI Makcsesuia.
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Uroro

5 Konebanus 1 BOJIHEI I'apMoHHMUecKue, 3aTyXarIKe U BbIHYKICHHbIE KOJIe- 4 OIIK-1,
OaHus pa3TMIHON PUPOABL. BOHBI B ynpyroi cpene. OIIK-2,
DJEeKTpOMarHuTHbIE BOJIHBL. DHEPIUs BOJIHBI. OIIK-5
Hroro 4

Hroro 3a cemectp 40

2 cemecTp

6 BonHoBast onTuka Hurepdepennus cera. udpakmus ceera. [lomsapu- 8 OIIK-1,
3auus cBeTa. B3anmonencTBre U3inydeHus ¢ Bellle- OIIK-2,
CTBOM. OIIK-5
Hroro

7 KBanTOBas onTuKa TerutoBoe uznyuenue. Buennuii porospdext u - 6 OIIK-1,
¢dext Komnrona. [laBnenue cera. OIIK-2,
Hroro OIIK-5

8 AtoMHas pusnka BomnHoBrle cBolicTBa BemecTBa. COOTHOIIEHUE 12 OIIK-1,
Heonpenenénnocreil. Ypasuenue lpénunrepa. Mu- OIIK-2,
KpOYacTHuIla B TOTEHIIMAIbHOU siMe. [loTeHInanbHbII OIIK-5
Oapwep. TynnenbHb1# 3 dext. KBanToBO-MexaHuye-
CKO€ OMHCAaHKME CTPOCHUS U CIEKTPOB aToMOB. KBaH-
TOBO-MEXaHUYECKOE OMKUCAHUE CTPOCHUS U CIIEKTPOB
Mmoekyn. KomOunanmontnoe paccesnue cBeta. Musep-
cus HacenEHHOCTH. JIazepsl.
Hroro 12

9 ®dusuka TBepaoro Tena | KBaHTOBBIE CTATHCTHKU. TeIIoBbIe CBOMCTBA TBEP- OIIK-1,
JBIX TeN. DJIEKTPOINPOBOJHOCTH TBEPAbIX Tel. KoH- OIIK-2,
TaKThI TBEPIBIX TEIL. OIIK-5
Hroro

10 ®u3zrka aTOMHOTO CtpoeHue u CBOMCTBA SAEp. 3aKOH PaIuOAKTUBHOTO 6 OIIK-1,

sIpa ¥ DJIEMEHTAPHBIX pacnana. SlaepHble peakuuy. JJIeMEHTapHbIEe YacTH- OIIK-2,

YACTHUILI 1bl. Pu3nyeckasi KapTUHA MUpAa. OIIK-5
Hroro 6

Hroro 3a cemectp 40

Hroro 80

9. CamocTrosiTesqibHasi paboTa

Bunsl camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
3 =
) O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
1 cemectp
1 Mexanuka [ToaroroBka k mpakTuue- 12 |OIIK-1, |3ammra otuera, Komio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnwHas pa-
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pam OIIK-5 6ora, OTyer o nabdopa-
[TpopaboTka IeKIMOHHOTO 4 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 12
nabopaTopHBIM paboTam
Hroro 28
2 MonekynspHas ¢pusuka |IlonaroroBka kK npaxTuye- 12 |OIIK-1, |3amura otuera, Komo-
Y TEpMOJMHAMHUKA CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnwHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 4 TopHoii pabote, Tec, Jk-
MeH
Martepuana 3ame
OdopmieHre 0TYETOB 0 12
nabopaTopHBIM paboTam
Hroro 28
3 DAeKTpUUeCcTBO [ToaroroBka kK mpakTuue- 16 |OIIK-1, 3amuTa otuera, Komio-
CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |xBuym, KontposnbHas pa-
pam OIIK-5 6ora, OTyer o nabopa-
[TpopaboTka JIEKIIHOHHOTO 6 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 12
nabopaTopHbIM paboTam
Hroro 34
4 DneKTpOMarHeTu3mM [ToaroroBka k mpakTuue- 12 |OIIK-1, 3amura otuera, Kojio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnbHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 4 TopHoii pabote, Tec, Jk-
MeH
Martepuana 3ame
OdopmieHre 0TYETOB 0 6
nabopaTopHBIM paboTam
Hroro 22
5 KoneOauus v BOIHEL [ToaroroBka k mpakTuue- 8 OIIK-1, 3amuTa otuera, Komio-
CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |xBuym, KontposnbHas pa-
pam OIIK-5 6ora, OTyer o nabopa-
[TpopaboTka IeKIHOHHOTO 4 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 8
nabopaTopHBIM paboTam
Hroro 20
Hroro 3a cemectp 132
ITonaroroBka u caaya dK3a- 36 OK3aMeH
MEHa
2 cemecTp
6 BoanoBag onthka [ToaroroBka k mpakTuue- 12 |OIIK-1, |3ammura otuera, Komio-
CKMM 3aHATUSAM, CEMMHA- OIIK-2, |kBuyMm, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer no ynadopa-
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[TpopaboTka JIEKITMOHHOTO 4 TopHOU paborte, Tect, Dk-
Matepuana 3aMeH
OdopmiieHre 0TIETOB TIO 6
naboparopHbeIM paboTam
Hroro 22

7 KBanrToBas onThka [ToaroroBka Kk mpaxkTHye- 20 |OIIK-1, |3amwura otuera, Kommo-
CKMM 3aHATUSAM, CEMMHA- OIIK-2, |kBuyMm, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer o ynadopa-
[IpopaboTka JIeKIIMOHHOTO 2 TopHOH pabore, Tecr, k-
MaTepuana 3aMeH
OdopMmieHre 0TYETOB T10 6
J1abopaTOpHBIM paboTam
Hroro 28

8 AtomHas pusnka [IpopaboTKa JIEeKIIUOHHOTO 2 |OIIK-1, |3amura otuera, Komo-
MaTepHaja OIIK-2, |xBuym, Otuer o Jabopa-

P M P

OQOpPMIICHHE OTHETOB T 6 OIIK-5 TopHO# pabote, TecT, Dk-
J1abopaToOpHBIM paboTam 3aMeH
Hroro 8

9 ®uzuka tBepporo tena | IlogroroBka k nmpaxkTuue- 10 |OIIK-1, |3amura otuera, Komo-
CKWM 3aHSITHSIM, CEMHUHA- OIIK-2, |xBuym, KontpomnbHas pa-
pam OIIK-5 6ota, OTuer o nadopa-
[TpopaboTka JIEKIIMOHHOTO 4 TOpHO¥ pabore, Tecr, Jx-
Marepuaia 3aMeH
OdopmiteHre 0TIETOB 1O 6
JabopaToOpHBIM paboTam
Hroro 20

10 ®un3uka atomHorO siapa | [lonroroBka k npakruue- 6 |OIIK-1, |Komnokeuym, KoHTpois-

U DJIEMEHTAPHBIX YaCTUL[ |CKUM 3aHSATHUSAM, CEMHUHA- OIIK-2, |Has pabora, Tect
pam OIIK-5
[IpopaboTKa JIEeKIIUOHHOTO 6
Matepuaia
Hroro 12

Hroro 3a cemectp 90
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa

Hroro 294

10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
15
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1 cemectp

3amuTa oT4eTa 3 5 5 13
Konnoxksuym 10 10
Kontponphas pabora 10 10 20
Ot4er o maboparopHoii 2 5 5 12
pabore
Tect 5 5 5 15
Htoro makcumyM 3a nepu- 20 35 15 70
on
OK3aMeH 30
Hapacraromum utorom 20 55 70 100
2 cemectp
3amuTa oTyera 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
Hapacratomum urorom 20 50 70 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACcTaBiieH B Tadymie 11.2.

Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHOUN cymMmbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaiioB Ha naty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OasioB Ha naty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBIeH B TaOmuIe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. CagenneB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekynspHas (hu3mka:
YyebHoe nmocobue [DneKTpoHHBIA pecypc] : yued. mocodbne — DnektpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2018. — 436 c. [DnexkTpoHHBIN pecype]| - Pexxum pocrtyma: https://e.lanbook.com/book/98245, nara
obpamrenus: 07.06.2018.

2. Cagennes, M.B. Kypc obmeit ¢pusuku. B 3 1. Tom 2. DNeKTpUYECTBO U MarHeTH3M. BOIHBL
Orntuka [DnexTpoHHBIN pecypc] : yueo. mocodue / M.B. CaenbeB. — DnektpoH. naH. — Cankr-IleTep -
oypr : Jlamp, 2018. — 500 c. [OnexkrponHblii pecypc] - Pexum  goctyma:
https://e.lanbook.com/book/98246, nata oopamenus: 07.06.2018.

3. Cagenbes, U.B. Kypc obmeli ¢msuku. B 3 1. Tom 3. KBanTtoBas ontuka. AToMHass Gpu3uka.
dwuszuka TBepaoro Tena. Gu3nka aTOMHOTO S/Ipa U dJIEMEHTAPHBIX YacTHI [ DJICKTPOHHBIN pecypce] : yueo.
nocobue / 11.B. CaBenbeB. — OnektpoH. aan. — Cankr-IletepOypr : Jlanp, 2018. — 320 c. [DnekTpoH-
HBIH pecypc] - Pexxum goctyna: https://e.lanbook.com/book/106893, nara obpamenus: 07.06.2018.

12.2. lonostHUTEILHAS JTATEPATYpPa
1. CagenbeB, 11.B. COopHUK BOMPOCOB W 3aaa4d Mo o0mie ¢usuke [IIEKTPOHHBIA pecypce] :
yue0. mocobue / M.B. CaBenbeB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2018. — 292 c. [Dnek-
TPOHHBIN pecypc]| - Pexxum nocryna: https://e.lanbook.com/book/103195, nata o6pamenus: 07.06.2018.
2. HWponos, N.E. 3amauu mo obmieit gusuke: YuedHOe mocodue [DNeKTpoHHBINH pecype] : yueO.
nocobue — DnektpoH. AaH. — Cankt-IlerepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHBIA pecypc] - Pe-
xuM foctyna: https://e.lanbook.com/book/99230, nata obpamenus: 07.06.2018.

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. Mexanuka: YueOHO-METOAUYECKOE MOCOOME IO AyIUTOPHBIM MPAKTHUECKUM 3aHATHSM U
camocTosTenbHoi pabote / ['puboB 0. A., 3enun A. A. - 2018. 64 c. [DnekTponHHbI pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/7662, nata o6pamenus: 07.06.2018.

2. MonekynspHas Gpu3MKa ¥ TEPMOJUHAMUKA: Y YeOHO-METOIMUECKOe TocoOue 1Mo ayMTOPHBIM
MPAKTUYECKUM 3aHATUSAM U CaMOCTOsATeNbHOU pabote / bypaosumua B. A. - 2018. 85 c. [DnexTpoHHbIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7520, nara o6pamenus: 07.06.2018.

3. DnekTpuuecTBO M MarHeTusM: Y4eOHO-METOIMYecKoe MOcoOHe MO ayAUTOPHBIM IMpaKTHue-
CKHM 3aHATHIM U CaMOCTOsTeNbHOU pabdote / Bypauesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 07.06.2018.

4. Konebanus u BOJHBI: Y4eOHO-METOIMUECKOE TTOCOOUE MO ayTUTOPHBIM MPAKTUUYECKUM 3aHS -
THSM U camocTosTenbHOl padote / Kimmmos A. C., MenoBauk A. B., FOmxkos FO. I'. - 2018. 114 c. [Dnek-
TpOHHBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 07.06.2018.

5. BomnHoBas u KBaHTOBas ONTHKA: YUeOHO-METOAMUYECKOE MOCOOUE MO ayAUTOPHBIM MPAKTHYE-
CKUM 3aHATHIM M caMocTosITenbHOI padote / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTponnslii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/7694, nara obpare-
Hus: 07.06.2018.

6. AtomHas ¢usuka U GuznKa TBEPIOTO Tena: YUeOHO-METOMNIECKOE MOCOOHE TI0 ayAUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTosTensHoU pabore / Jlsumn A. B., Uyxkos 1O. II. - 2018. 147 c.
[OnmexkTponHBIl pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7691, mara oOpameHus:
07.06.2018.

7. Kunemaruka paBHOYCKOPEHHOTO BpalieHUs: MeTomuueckne yKa3aHus K JJabopaTopHO# pabo-
te / BypnoBumun B. A., Tposu JI. A. - 2012. 13 c. [Dnexrtponnslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 07.06.2018.

8. Ompenenenne MOMEHTa UHEPLUHU TBEpAbIX Tes: PykoBonCcTBO K abopaTopHoii padote mo ¢u-
suke / TroapkoB A. B., I'pubo FO. - 2016. 12 c. [DOnexkrtponHslii pecypc] - Pexum mgoctyma:
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https://edu.tusur.ru/publications/6692, nata obpamenus: 07.06.2018.

9. MWsyuenme pacnpeneneHus bompimana: Meroguueckue ykasaHus K jabopatopHoi pabdote /
bypmosuumn  B. A, - 2018. 9 c¢. [OnekrtponHmiii pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/7642, nara o6pamenus: 07.06.2018.

10. OnpeneneHue OTHOLIEHUS TEIUIOEMKOCTEW ra3a METOIOM KieMaHa-Ae30pMa: PykoBoACTBO K
nabopatopHoit padote / CokomnoBa U. B., iBanosa E. B. - 2012. 6 c. [DnexkTponnsIii pecypc] - Pexxum no-
ctyna: https://edu.tusur.ru/publications/3035, nata obpamenus: 07.06.2018.

11. M3ydeHue 3aeKTpOCTATHUECCKOrO TOJIsL: MeTomudyeckne yka3aHusi K jjaboparopHoir padote /
NBanoBa E. B., MemoBuuk A. B. - 2018. 9 c. [DnekrtponHslii pecypc] - Pexum npocrymna:
https://edu.tusur.ru/publications/7644, nara o6pamenus: 07.06.2018.

12. V3zyueHue CBOMCTB AMAIEKTPHKOB B TOJIE MJIOCKOTO KOHAEHcaTopa: MeTonuueckue yKa3aHus
K JabopatopHoit padote / bypauesckuii FO. A. - 2012. 15 c¢. [DnexTponnslii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/873, nara obpamienus: 07.06.2018.

13. Omnpenenenue yAeabHOTO 3apsja 3JIEKTPOHA METOJIOM MarHeTpoHa: Meronuueckue yKazaHus
K J1aboparopHoii pabote / bypaueBckuii FO. A. - 2011. 14 c. [DnexTponHsIii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/864, nata oopamenus: 07.06.2018.

14. VzyueHue 3aTyXaloIIMX JIEKTPOMArHUTHBIX KoneOaHuii: Meroauueckue yka3zaHus K Jabopa-
TopHOW pabore / bypmoBummn B. A. - 2018. 14 c. [DOnektpoHHBId pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nata obpamenus: 07.06.2018.

15. N3ydyenune wHTEpEpeHIMH JA3epHOTO HM3TydeHUs: YueOHo-MeTroaudeckoe mocodue / Op-
aoeckas  JI. B. - 2010. 9 c¢. [OnexrpoHHmli  pecypc] - Pexum  poctyna:
https://edu.tusur.ru/publications/911, nata o6pamenus: 07.06.2018.

16. Buemnuii potoaddexr. N3yuenue 3akona CroneroBa M mpoBepka (HopMyibl DHHIITEHHA:
MeTtomuveckue ykazaHus K jlabopatopHoit padore / bypaosumua B. A. - 2018. 12 c¢. [DnekTpoHHBI# pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7638, nara obpamenus: 07.06.2018.

17. HccnenoBanue crieKTpa aTroMa Bojopoaa: MeToaudeckre ykazaHus K JlabopaTtopHOit pabore /
3axapo H. A., Kupmmios A. M. - 2011. 18 c. [OnexrponHslii pecypc] - Pexum pnocryna:
https://edu.tusur.ru/publications/917, nata obpamenus: 07.06.2018.

18. Buytpennuii ¢porordpdext: Meronuueckue ykazanus k gabopatopHoii padote / BypaoBunun
B. A.-2018. 11 c. [OnexTponnsIit pecypc]| - Pexxum noctyna: https://edu.tusur.ru/publications/7640, nara
obpamenus: 07.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmnmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. TIpodeccuonaabHbIe 6a3bl JAHHBIX H HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMBI
1. Hayuno-oOpa3oBatensnblii mopran TYCYP: https://edu.tusur.ru

CornacoeaHa Ha noprane Ne 29980 18



13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

YyeOHast aymuTopust

ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs JJIs PO -
BEJCHUS 3aHSATUN CEMUHAPCKOTO THIIA, MOMENIEHUE I MPOBENEHUS TPYMNIOBBIX M HHAWBUIYATBHBIX
KOHCYJIbTAllU, TOMEIICHHE JIJISl TPOBEICHUS TEKYIEro KOHTPOJISI U POMEXKYTOUHOM aTTecTaliuu

634034, Tomckas obmactb, . Tomck, Bepmmauna ynauna, a. 74, 113 aya.

Onucanue UMeroIerocs 000py10BaHUs:

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

VYuebHas aymuTopus

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI PAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, a. 74, 222 ayn.

Onucanue uMerouierocs 000pya0BaHuUsA:

- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;

- PaGouee mecTo mpermnoaBares.

[IporpammHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne 1JIs J1adopaTopHbIX padoT

JlaGopaTopust BOJIHOBOW ONTHKHU

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHass ayauTOpus IS PO -
BEJICHUS 3aHATHH JJa0OPATOPHOTO THUTIA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 210 aym.

Ornrcanre UMEIOIIETOCsS 000PyI0BaHMUS:

- Monoxpomatop (9 mrt.);

- Uctounmk cBera criekTpa pTyTH (6 mT.);

- Uctounuk cBeTa criekTpa Bogoposa (8 mr.);

- JJabopatopusriit maket "[lonsipu3zanus ceera" (6 mrT.);

- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecTo mpenoaBarens.

[TporpamMmmHoOe obecrieueHre He TpeOyeTcs.

JlaGoparopusi 371€KTpHUECTBA U MarHeTU3Ma

yueOHas ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO THUIIA

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuia, n. 74, 219 ayn.

Onucanue uMeromierocs 000pya0BaHuUs:

- JJaBopatopHbIii MakeT «DNEKTPUUECTBO U MarHeTu3m» (12 mr.);

- [lepconanbhblit kKommnbrotep (12 mrt.);

- Konrponnep uzmepennii (12 mr.);
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- locka Genas 11 TMCbMa MapKepOM;

- 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

JlaGopaTtopust kBaHTOBOU (DU3UKH

yueOHast ayuTOpus ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BEZICHUS 3aHATHI 1a00PaTOPHOTO THUMA

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 229 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JIaboparopusiit makeT "KBanToBas ¢puzuka" (10 mr.);

- [lepcoHanbHbBIN KOMIIBIOTED;

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— Pacuer morpemnHocTe# GuU3MUESCKUX H3MEPEHUI

JlaGopaTopusi MEXaHUKH M MOJIEKYTAPHON (QU3UKU

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH J1a00paTOPHOro THUMA

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, a. 74, 232 ayq.

Onucanune uMeroIerocs 000py10BaHUs:

- Jlabopatopubie MakeTbl: «MosekymsipHas ¢usuka» (10 mrT.), «Mastauk Ob6epoeka» (10 miT.),
«Mamuna AtByna» (3 wr.), «MomeHT nHepuum» (4 1mr.);

- [Tepconanphbiil kommbstotep (10 mmT.);

- KonTpomnep nsmepennii (10 mr.);

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrieueHue:

— Pacuer norpemnocTelt pusnueckux N3MepeHH

JlabGopaTopust 1a3epHOM ONTUKH

yueOHas ayuTOpHsl 7Sl POBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH JIa0OPATOPHOTO TUIIA

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, a. 74, 235 ayn.

Onucanue UMeroIerocs 000py10BaHus:

- 'emnoneoHoBEI J1azep (8 miT.);

- OnTuyeckasi CKamMbsl C IPUHAAIEKHOCTAMU (8 1MIT.);

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.
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13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIMIaMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYNHBIX (OpMax, MOOMIIbHOM cHCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMauu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs UIs JIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€E 3aaHuSs
Touka ABMKETCS U3 LIEHTPA CIIUPATIU C paBHOMEPHO YObIBarolieil ckopocTrio. [Ipu s3ToM BennunHa
MOJIHOTO YCKOPEHUS TOUKH ...
YMEHBIIAETCS
YBEITUYHBACTCS
HE U3MEHIETCS
paBHa HYIIO
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Ha aGcomroTHO TBepaoe Teno AecTBYeT MOCTOSHHBIM MOMEHT cwil. Kakue M3 mepedrcieHHBIX
HIKE BEJIMYMH U3MEHSIOTCS 110 JTUHEUHOMY 3aKOHY?

YIJI0Basi CKOPOCTh M YIJIOBOE YCKOPEHHE

MOMEHT UHEPLIUU U MOMEHT UMITYJIbCa

YIJIOBast CKOPOCTh U MOMEHT UHEPLIUU

yIJI0Basi CKOPOCTh U MOMEHT UMITYJIbCa

Bennunna MoMeHTa UMITyJIbca TeJla U3MEHSIETCs ¢ TEUEHUEM BPEMEHHU 110 3akoHy L=t(t+2) (B enu-
aunax CH). Ecnmu B MOMEHT BpeMeHH 2 ¢ YITIOBOE YCKOpEHHE COCTABISET 3 paa/c”2, TO MOMEHT UHEPIIHH
tena (B enuanmax CH) paseH ...

2

1

0,5

4

Ha xoHIlax HeBeCOMOro CTEp>KHS 3aKpeIIeHbl JBa MaJ€HbKHX MAacCHUBHBIX HIapuka. CTepikeHb
MO>KET BpaIaThCsl B TOPU3OHTAIBHOM MJIOCKOCTH BOKPYT BEPTHUKAIBHOM OCH, MPOXOJAIIEH Yepe3 Cepeu -
HYy cTepKHs. CTepKEeHb PaCKpyTHIIM 0 YIJI0BOM CKOpOCTH ®. [Toa neiicTBHEM TpEHHs CTEPKEHb OCTAHO-
BUJICS, TIPH 3TOM BBIIETUIOCH 4 JIK TETIOTHI.

Ecnu crepeHb pacKpyTUTh 0 YIJIOBOM CKOPOCTH ®’ = /2, TO IPH OCTAHOBKE CTEPIKHS BBIJCIIHT -
Csl KOJIMYECTBO TEIUIOTHI (B J[X), paBHOE ...

0,5

2

1

4

TeroBas mammHa padoraer no mukiny Kapuo. Eciu TemnepaTypy HarpeBarenst U XOJIOAWILHUKA
YMEHbIIUTH Ha oarHakoByro BenmuuuHy AT, To KII/] nukna ...

YBEIUYUTCS

HE U3MEHUTCS

YMEHBIIUTCS

JUTsL OTBETa HEJJOCTATOYHO JaHHBIX

Bo ckonbKko pa3 yBenMUUTCS CpelHEKBaApaTHYecKasi CKOPOCTh MOJIEKYI HJIeajIbHOTO ra3a MnpH mo-
BBIIIIEHUY a0COIIOTHOM TeMIieparypsl B 4 pasza?

HE U3MEHUTCS

0,5

2

4

OT KaKOﬁ nu3 HpI/IBe,Z[eHHBIX HMWKC BCJIIMYMH, xapaKTepmy}ome MOJIeKy.IIbI, 3aBUCUT OaBJICHHUC
UaealLHOro rasa?

CHUJIBbI HpI/ITSDKeHI/ISI MG)KI[Y MOJIeKyJIaMI/I

KHHETHYECKOW YHEPTUH MOJICKYJ

CHUJIBI OTTAJIKUBAHUA MC)KIIy MOJIGKYJIaMI/I

MOTEHIUAIBHON YHEPTUH B3aUMOICHCTBUS MOJIEKYJI

Jl1 1301MpPOBAHHON CHCTEMBI B PABHOBECHOM COCTOSIHUU SHTPOIUS CUCTEMBI. ..
MHUHHMMAaJIbHA

MaKCHMaJjbHa

UMEET Cpe/iHee apupMeTHIecKoe 3HaYCHUE

UMEET OTpULATEIbHOE 3HAUCHNE

BGKTOp HAIMpsKEHHOCTU JJICKTPOCTATUYCCKOI'O II0JIA, CO3aHHOTO MCKIY O6KJ'Ia,Z[KaMI/I IIJIOCKOI'O
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KOHJICHCATOpa HAIPaBJIEH. . .
OT OTPHIIATEILHON OOKIIAIKH K TIOJIOKUTEIBLHOMN
B CTOPOHY BO3pacTaHUs MOTEHIIMAJIA
napajuieIbHO OO0KIIagKaM
B CTOPOHY YOBIBaHUS IOTEHITHAIIA

Toueunslii 3apsa +q HaXOAUTCS B LEHTpe chepuyeckoil moBepxHocTH. Ecin 106aButh 3apsn —q
BHYTPb C(epUUECKOI TOBEPXHOCTHU, TO MOTOK BEKTOpA HANPSHKEHHOCTH IEKTPUUYECKOro IOJIs Yepe3 Mo -
BEPXHOCTH C(EPHI. ..

YBEJIHYUTCS

YMEHBIIUTCS

paBeH HYIIIO

HE U3MEHUTCS

MarHuTHBII OTOK CKBO3b KaTYIIKY, COCTOSIIYIO 13 10 BUTKOB, H3MEHsETCS MO 3aKoHy D=t(2-t)
MBO6. Uemy paBna 3JIC mHAYKIIMN, BOSHUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c¢? OTBeT mpenacra-
BUTb B MUJIMBOJIbTAX.

40

10

20

30

3ap$I)KCHHa$I qacTula BJICTACT B OAHOPOJHOC MArHUTHOC IMOJIC NCPIICHANKYIIPHO MArHUTHBIM CH-
JIOBBIM JIHHUSM. TpaeKkTopuell ABHKEHUST YaCTHIIBI SIBISICTCS. . .

npsmas

napabona

CIIHpallb

OKPYXXHOCTh

Kak cBs3anbl Mexy coboit ammuintyaa A v sHeprust W, mepeHocumast BOJHON ?
Oneprus (W) nponopuuoHansHa ammiutyzae (A) B 4-oi creneHn

Oueprus (W) mpornopiimoHaibHa aMIiaTyze (A)

Oueprust (W) npornopuuoHanbHa KBaApaTy aMIUIUTYABI (A)

Oueprus (W) mponopiimoHaibHa aMruiaTyzie (A) B 3-0if CTEeNIeHH

EMKocTh Kone6aTebHOro KOHTYpa pajuonepeaaTynka ymenbmman ¢ 1000 go 250 nd. Kak npu
3TOM M3MEHWIACH JIJTUHA U3TTy4aeMbIX 3JIEKTPOMArHUTHBIX BOJIH?

YMEHBIIIWIACH B 4 pa3a

YMEHbIIMIACh B 2 pa3a

yBeIuuuiach B 4 pasza

HE U3MEHMJIACh

IIpu pe3onance:

PE3KO pacTeT 4acToTa KoieOaHui

KOJIe0aHMs 3aTyXaloT

4acToTa KoJIeOaHWW paBHA HYJIIO

COBIIAJIAET YaCTOTa COOCTBEHHBIX U BHIHYXKICHHBIX KOJICOaHHI

KaK Ha3bIBAKOTCsA BOJIHBI, B KOTOpBIX KOJ'I€6aHI/ISI qacTun HpOHCXOI[HT B HepHeHI[HKy.]IHpHOfI I1J10C-
KOCTH K HAITPaBJICHHUIO PACIIPOCTPAHEHHS BOJIH?

[IOIIEPEYHBIC

POJIOJIbHBIC

COOCTBEHHBIE

KOT'€pPCHTHBIE
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[Tpu nabmoneHnn naTEphEpeHINU (HUOIETOBOTO cBeTa B onbiTe KOHra paccTossHEEe MEXTy COCel-
HUMHU TCMHBIMHU IMOJIOCAMHU Ha 3KPAHC PAaBHO 2 mMm. Ecinu ncrounuk q)HOJICTOBOFO CBE€Ta 3aMCHUTH UCTOY-
HUKOM KPacHOTO CBETa, [UTMHA BOJHBI KOTOPOTO B 1,5 pasza 0oJblle, TO 3TO pACCTOSIHUE CTAaHET PaBHBIM ...
MM.

1,33

3

1

1,5

[MnacTUHKY W3 ONTHYECKH aKTUBHOTO BEIIECTBA TOMIIMHON d = 2 MM MOMECTHIIN MEXIy Mapa-
JICTEHBIMU HUKOJISIMH, B PE3YJIbTAaTE YETO IIOCKOCTD MOJISPU3aMUd MOHOXPOMATHYECKOTO CBETA TIOBEPHY -
nack Ha yrou 300. Ilone 3peHus noisspuMeTpa CTAaHET COBEPILIEHHO TEMHBIM IIPU MUHUMAJIbHOM TOJILUHE
(B MM) TUTACTUHKH, PaBHOMH ...

2

4
6
8

Ha nnadparmy ¢ KpyribIM OTBEPCTHEM PAJUyCOM 2 MM MaJaeT HOPMAJIbHO MapasuIeIbHbIM My4oK
cBeTa JInHOM BoaHbI 0,5 MkM. Ha myTu nydeil, npomeammx yepe3 0TBEpPCTUE, Ha pacCTOSHUU | M moMe-

HIAI0T 3KpaH. B oTBepcTun Aradgparmsl A1 TOUKH HA SKpaHe YKIIaJAbIBAIOTCS 30H Openens.
8

4
9
5

ITo Mepe HarpeBaHus Tejla €ro CBEUEHNUE U3MEHSIETCS CIeAYyomuM o0pa3oM. [Ipu KoMHATHOM TeM-
neparype CBEUCHUE B BUAMMON OONACcTH CHeKTpa He HabmomaeTcs. [lo Mepe MOBBIMICHUS! TEMITEPATypPhI
TEJIO HAUYMHAET CBETUTHCS MAJIMHOBBIM I[BETOM, MEPEXOSAIINM B KPAaCHBIN I[BET («KpacHOE KaJCHHE»), a
3areM B Oenblil («Oenoe KaieHune»). 3aKOHOMEPHOCTH M3MEHEHHS 1[BETA CBEUCHHS Teja NP HArpEeBaHUU
OOBSCHSAIOTCS

3akoHOM Creana-bonbiMana

3akoHoM Kupxroda

U3 MPUBEJICHHBIX BAPUAHTOB HET BEPHOTO

3aKOHaMu cMelleHus: Buna

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
Mexanuka
. KunemaTnka nocTynareiabHOro IBUKECHHUS.
. Kunemaruka BpamareabHOro ABH)KEHUS.
. lnHaMyKa MarepuanbHOU TOYKH.
. Kunernueckas sneprust. Pabota u MOIIHOCTb.
. KoncepBarusnble cuiibl. [loTeHIManbHas SHEPTHs, CBA3b MEXKAY NOTCHIHMAIBHON SHEPruUel n

DN AW N —

CUJIOMN.

N

. OCHOBHOE ypaBHEHHE TMHAMUKHU BpAIIATEIbHOIO ABM)KEHUSI OTHOCUTENILHO HEMOABMXKHOM TOY-
KH.

7. YpaBHEHHE AMHAMUKH BPalaTeIbHOrO ABMXKEHUS OTHOCUTENILHO HETIOIBUKHOM OCH.

8. MomeHnT nnepuuu, teopema Llrelinepa.

9. 3aK0OH coXpaHEHMsI MEXaHUYECKOW IHEPTHUH.

10. 3akoH coxpaHEeHUsI MOMEHTA UMITYJIbCA.

11. [lpuHuun otHOCUTENbHOCTH ["anumes.

12. PenaruBuctckas Mmexanuka. [Ipeodpazosanus Jlopenua.

13. CnenctBus u3 npeodpazoanuii Jlopenna. OMHOBpEMEHHOCTh COOBITUH, ITTUHA TEJ, ITTUTENb-
HOCTb COOBITHI B Pa3HbIX CUCTEMaX OTCUETA.
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14. PensituBucTckas kuHematuka. ClI0)KeHHE CKOPOCTEH.
15. PexgaTuBucTCKasg TUHAMUKA.
MonexynsipHasi (pU3HKa U TEPMOJANHAMUKA
1. Baytpennss sueprus. Ternora u pabora. [lepoe Hauano TepMoIuHAMUKH.
2. Knaccuueckue ctaTucTuke (QyHKIUS pacnpeaenacHus MakcBema).
3. Haubonee BeposiTHas, cpeiHAs KBaJpaTUyHas U CpelHss apupMeThuyeckas CKOPOCTH MOJIEKYII
rasa.
. bBapomerpuueckas popmyna. Pacnpenenenue bonbnmana.
. Terutoémkocts rasza. @opmyna Maiiepa.
. YpaBHEHHE COCTOSHUS UICaIbHOTO raza. M3omnponeccsl.
. Annabartudeckuii mpouecc. [TomuTponuueckue mporeccsl.
. O6parumsbiii uks KapHo.
. I3MeHeHmne SHTpONUYU Mpu 00paTUMBIX U HEOOpAaTUMBIX Tpolieccax. BTopoe Havamo tepMoau-

O 00 O L B

HaMUKH.

10. OnTponus. ®uU3NYECKU U CTATUCTUYECKUI CMBICI SHTPOIIUH.

DJIEKTPUYECTBO

1. Dnexrtpuueckoe mnose. Hanpsox€HHOCTh anexktpuueckoro nosi. Cumnosble JnHUU. [IpuHnun
CYNEPIIO3ULIMH JIEKTPUUECKHUX MTOJIEH.

2. Teopema Octporpajackoro-I'aycca nnsi BeKTopa HanmpsKEHHOCTH ayiekTpuueckoro mnodis. [lome
OECKOHEYHOM OHOPOJIHO 3aPSHKECHHOM IITIOCKOCTH.

3. Ilotenuman. PaGora cun snekTpocTaTuueckoro moss. LIMpKymsanus BeKTopa HanpshKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIS.

4. CBa3b MEXy HaNPsSKEHHOCTBIO 3JIEKTPOCTATUUECKOr0 MOJIs M OoTeHIManoM. Pacuer pasHoctu
MOTCHITMAIOB MEX/Ty TOYKaMH T0JIs (00pa30BaHHOTO OECKOHEUHOM 3apsHKEHHOM TIOCKOCTBIO, IBYMs Oec -
KOHEYHBIMU 3aPsKEHHBIMH IIOCKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, IPOBOISIINM IIAPOM).

5. Tonsgpuzanus TUAIEKTPUKOB.

6. I3smenenue Bexktopos E u D Ha rpanune pasaena qByx IUIEKTPUKOB.

7. Pacnpenenenue 3JeKTPUYECKUX 3apsioB HA MpoBoAHUKe. Hanpsik€HHOCTH mojs BOIM3H 1O-
BEPXHOCTH 3aps’KEHHOTO IIPOBOIHUKA.

8. DnexrponBmkytas cuia. O600mEnHbIN 3akoH OMa 1711 HEOHOPOTHOTO YYacTKa eI .

9. Pabora, momHOCTh, 3akoH [[xoyms-JIeHna.

10. PazserBnénnsie nenu. [IpaBuna Kupxroda.

OneKTpoMarHeTu3M

1. CtaTnyeckoe MarHUTHOE MoJie B BakyyMme. Bektop MarHuTHoW MHaykiuu. 3akoH buo-Casapa-
Jlarnaca.

. MarnuTHO€ noje Kpyroporo Toka. MarHuTHoe 1osie JBUKYIIErocs 3apsa.

. 3axoH Amnepa. Cuna, AeiicTByrOIIasi Ha IPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.

. Cuna JlopeHua. /[prmxeHue 3apspKeHHON 4acTUIBI B OAHOPOAHOM MarHMTHOM TIOJIE.

. Dddext Xomna.

. Hupkyssaus BEKTOpa MArHUTHOM MHYKIIMH.

. Pabora mo nepemenieHuIo MpOBOHMUKA U KOHTYpa ¢ TOKOM B MArHUTHOM TIOJIE.

. MarnuTHOe nosne B Beniectse. HaMarHn4eHHOCTh M HAPsKEHHOCTh MATHUTHOTO MOJIS.
. MaruuTHble MOMEHTHI 3JIEKTPOHOB M aTOMOB.

10. DnexTponBmkyIias cwia (3.1.¢.) MHAYKIUU. [Ipupoaa sBiIeHUs SJEKTPOMAarHUTHON MHITYKITHH.

11. SIBnenne camonHayKIuK. B3aumHas uHIyKIus.

12. DHeprust MarHUTHOTO MOJIA.

13. BuxpeBoe 31eKTpUUYECKOE M0JIE.

14. YpaBHenust Makcaeia.

Konebanus 1 BOTHBI

1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHM.

2. CnoxeHre rapMOHUYECKHUX KOJICOaHUH.

3. KBazucranuonapusie Toku. CBOOOHBIE AJIEKTPOMAarHUTHBIE KOIeOaHUSI B KOHType 0e3 aKTUB-
HOT'O CONPOTUBIICHUS.

4. CBOOOTHBIC 3aTyXAIOIIUE JIEKTPUUECKIE KOJICOaHHs B KOHTYPE.

O 031N L B W
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5. BeIHYK/IeHHBIE dJIEKTpUUecKre KojaeOaHus. SIBjaeHue pezoHanca. [lepeMeHHbIN TOK.
6. YpaBHEHHUS IUTOCKON B CheprIeCKON BOJIH.
7. Hanoxxenue (uatepdepenius) BoaH. CTosiure BOTHBIL.
8. Dddext ormmepa as 3BykoBbIX BoH. Onrrrueckuit agdext Jomepa.
9. DneKTpoOMarHuTHHIE BOJIHBI.
10. DHeprus 3MeKTpOMarHuTHON BOJIHBI. IHTEHCUBHOCTD M UMITYJIBC 3JIEKTPOMArHUTHOM BOJIHBI.
BonHoBas onTuka
. Uarepdepennus ceera. Meron FOnra. [lluprna monoc nuaTepdepeHInn.
. UaTepdepentus npu oTpakeHUH IPpU OTPAKESHUH OT TOHKOH MPO3PaYHOM TIIACTUHKHU.
. Konbira Herotona.
. Hudpaxmms ceera. [Ipunnun [olirenca-dpenens.
. Merop 30 @penensi. 30HHas MJIACTUHKA.
. Audpaxiust Ha KpyriioM OTBEPCTUH M HEMPO3PAYHOM JHCKE.
. Mudpakuumst ot menu.
. Audpaxponnas pemeéTka.
. CniextpanbHoe pa3inoxeHue. Pa3zpemaronias CocoOOHOCTh PEIIETKH.
10. Audpakius Ha NpOCTPAHCTBEHHBIX peiéTkax. Jnppakiuus peHTTeHOBCKHX JTy4ei.
11. Ionsipuzaums ceera. [longpuszanus npu oTpakeHUM U IpeoMIIeHUH. 3aKoH bprocrepa.
12. Tlonsipu3anys nNpyu 1BOMHOM JIy4eNpPEITOMICHUN.
13. 3akon Mamtoca.
KBanToBas onrtuka
. TerutoBoe usnyuenue. 3akoH Kupxroda.
. 3akon Credana-bonbpiimana. 3akon cmenieHus: Buna.
. ®opmyna I[lnanka.
. Buemnuit potordpdexr.
. ®otonbl. OnbiT boTte (MeTo coBMaieHMiA)
. O dext KomnroHa.
. TopMO3HO€E PEHTI€HOBCKOE U3IIy4eHHUE. XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3TyUYCHHUE.
. JlapneHue cBera.
ATomMHas pusnka
. 3aKOHOMEPHOCTHU B aTOMHBIX criekTpax dopmyna banbsmepa.
. OnemenTtapHas teopusi bopa. OnbiT @panka u ['epua.
. I'mnoresa e bpoiutst. BosHOBBIE CBOMCTBA BELIECTBA.
. [IpuHUMn HeonpenenEHHOCTH.
. BomnoBoe ypaBuenue llpenunrepa. ®usznyeckuii cmpicn W-pyHkuun.
. KBaHTOBaHuMe sHEPruu AMEKTPOHA B OAHOMEPHOU MOTEHIIMATILHOMN SME.
. 'maBHOE M OpOUTATEHOE KBAHTOBBIEC YHCIIA.
. [IpocTpancTBEeHHOE KBaHTOBaHHE (MAarHUTHOE KBAHTOBOE YHCJIO).
. CnuH anektpona. Oneit lllTepna u I'epnaxa.
10. PactipeenieHne 3IeKTPOHOB 10 SHEPTETUYECKUM ypOBHSM atomMoB. [Ipunimn Iaymm.
11. [llupuHa crieKTpanbHbIX JUHUI. TOHKas CTPYKTypa CIIEKTPaJIbHBIX JTUHUM.
12. BeinyxxaenHoe uznydeHue. Jlazepsl.
®du3uka TBEPIOIO TeIIa
1. ®yHkuus pacmpeneneHuss AJis BBIPOXKIECHHOrO Ta3a (pepMuoHoB. DyHKIMS pacnpeneneHus
®epmu-/lupaxa.
2. ®yukuus pacnpeaesnenus: bose-DitHmTelHa.
3. IlonsTHEe O HOpPMaNbHBIX KojeOaHMSIX pemieTkd. CIeKTp HOPMaJIbHBIX KOJICOAHUN PELIETKH.
DOHOHBI.
4. Xapakrepuctrueckas remmeparypa Jlebast.
5. TemmoeMKoCTh TBEpABIX Tel (Teopus [ebas).
6. Pacmiennenue sHepreTHYECKUX ypOBHEH M BO3HHUKHOBEHHE 30H MpH 00pa30BaHUM KPHCTAJIIH -
YECKOM peIIETKHU.
7. luHaMUKa 3JIEKTPOHOB B KPUCTAJUIMYECKON PELIETKE.
8. DIEKTPONPOBOJHOCTh METAJIOB.

O 00 1 N DN B~ W —
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9. IIpupona ceepxmnpoBoaumocTtu. KauectBennbie nonoxeHus: reopun BKIII
10. CobcTBEeHHAs MPOBOIUMOCTD TTOJTYTIPOBOHUKOB.

11. ®oronpoBoauMocTh (BHYTpeHHUH PoTodhdEeKT).

12. TepM0O3JIEKTPUYECKHUE SBIICHUS.

13. p-n nepexon.

®u3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHUI]

. CocTas, pa3mep, XapaKTEepUCTUKH, CITUH aTOMHOTO sJIpa.

. Mogenu atoMHOTO fAz1pa.

. SinepHbie cubL.

. 3aKOH paJMOaKTUBHOIO pacmaja.

. 0, B, y -pacman.

. DddexT Méccbayapa.

. SlnepHbie peakuuu.

. lenenue siaep.

. CBOICTBA U THUIIBI ANIEMEHTAPHBIX YACTHII.

10. XapakTepucTUKH B3aUMOJCHCTBUI AJIEMEHTAPHBIX YaCTHIL.
11. CBoiicTBa HEUTPHUHO.

12. KBapkoBast MOJIETIb CTPOEHHUSI aIPOHOB.

O 00 1N DN K W~

14.1.3. TeMbI KOLTTOKBUYMOB
Mexanuka
MonekyrsipHast GU3uKa U TEPMOJUHAMUKA
DNEKTPUYECTBO
OneKTpoMarHeTu3M
Konebanus u BoiHBI
BonHoBas onruka
KBaHToBas onrtuka
ATomHas pu3uka
®du3uka TBEpIOro TeNa
®u3nKa aTOMHOTIO S1pa U 3JIEMEHTAPHBIX YaCTHUI]

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
Mexanunka
MonekynsapHas GU3MKa U TEPMOTUHAMHKA
DNEKTPUYECTBO
DNeKTpOMarHeTu3m
Kosnebanus 1 BOJHBI
BonHoBas ontuka
KBanroBas ontuka
AtoMHas pusnka
®dusuka TBEPAOIo Tela
®u3HKa aTOMHOIO $71pa U 3JIEMEHTAPHBIX YaCTHI]

14.1.5. Tembl 1a60paTopHbIX padoT
KuneMatnka paBHOYCKOPEHHOT'O BPALLIEHUS.
N3yuenne pacnpenenenus bompimana.
N3y4deHne 31eKTpoCcTaTHIECKOro MoJIs.
OrnpeneneHne yaenbHOTo 3apsia IEKTPOHA METOIOM MarHeTpoHa.
N3yyeHne 3aTyXarolmx 3J1eKTPOMarHUTHBIX KOJIeOaHHH.
Nzyuenue nnTepdepeHNH Ja3epHOr0 U3ITYyUSHHUS.
Buemnuit porospdext. M3yuenue 3axona CroneToBa u npoBepka GopMyisl DHIITEHHA.
HccenenoBanue CrieKTpa aroMa BOAOPOIA.
Buytpennuii porosddekr.
N3ydyeHune CBOMCTB AUDIIEKTPUKOB B ITOJIE IIJIOCKOTO KOHAEHCATOPA.
OnpeneneHne MOMEHTa UHEPLIUHU TBEPIBIX TEI
Onpenenenne OTHONIEHUS TEIUIOEMKOCTEN ra3a merogoM Kinemana - Jlezopma.
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14.1.6. MeTonu4eckue peKOMeH AU

OO0BEM YacoB, MPETYCMOTPEHHBIX YUCOHBIM TUTAHOM JUIS M3YUCHUS Kypca (DU3NKH, HE IMO3BOJISIET
PaCKpBITh B JIGKIUSIX MOAPOOHO M ITyOOoKo Marepual. [losToMy mpu peaau3aliui mporpamMmbl CTYASHTHI
JIOJDKHBI JJOCTATOYHO MHOTO pabOTaTh CaMOCTOSTEIILHO KakK MPHU MOBTOPCHHUH JICKIIMOHHOTO MaTepHuaa,
TaK M MOJTOTOBKE K MPAKTHYECKHUM, JIAOOPATOPHBIM M KOHTPOJBHBIM 3aHATUsAM. s oOecnieueHus 3¢ -
(DEKTUBHOTO YCBOCHHS CTYJACHTAMHU MAaTEPHAJIOB JUCIIUIUIMHBI HEOOXOIUMO Ha TIEPBOM 3aHITHH olecIie-
YHUTh MX CIIUCKOM BOIIPOCOB, MOJUICIKAIINX W3YUICHUIO, CIIUCKOM OCHOBHOW W JIONIOJHUTEILHOU JINTEPATY -
PBI JUTSI CAMOCTOSITEIIBHOM paOOTHI.

JIJist TeKyIIero KOHTPOJIsl YCIIEBAeMOCTH U TIPOMEKYTOYHOM aTTECTAIIMH HCIIONB3YEeTCS TeCTOBBIN
KOHTPOJIb 3HAHMIA.

Ha nexnusax Heobxomumo oOpaimiaTh BHUMaHUE HA OCOOEHHOCTH MPUMEHEHHUSI pacCMaTpUBAEMOTO
MaTepHuaa B MOCJICAYIOIINX KypcaxX, a TakxKe B OyIyied mpopecCuOHATBLHON NeTSIIEHOCTH.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusMu
ciyxa

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aromuXxcs MpeIycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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