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 (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 1,2

Cemectp: 2,3

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 2 ceMecTp 3 cemectp Bcero J2B107080%000
1 |Jlekuumn 40 42 82 4acoB
2 |IIpakTHueckue 3aHATHS 40 40 80 4acoB
3 | JlaGopaTopHbie pabOTHI 20 28 48 JacoB
4 | Bcero ayiMTOpHBIX 3aHATUN 100 110 210 4acoB
5 |CamocTosTenbHas paboTa 116 106 222 4acoB
6 | Bcero (6e3 ax3amena) 216 216 432 4acoB
7 |IloaroroBka M cava HK3aMeHa 36 36 72 4acoB
8 | OO6mas TpyI0eMKOCTh 252 252 504 JacoB
7.0 7.0 14.0 3.E.

DKk3aMmeH: 2, 3 ceMecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

Jo/sKHOCTD: PexTop Tomck 2018
Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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 oo0peHa Ha 3acefaHuu Kadeapsl GU3MKH «  » 20 rona, MPOTOKOI
Ne .

Pa3zpaboTunku:

Honent kadenps! Gpusuku (huznkm) A. B. JIsiunn

JlonieHT kadeapsb! Guzuku (HU3MKN) JI. B. OpnoBckas

3aBeayromumii odecreunBaronieii kad.
¢buzukn E. M. Oxkc

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBeyIOUIHii BBITyCKaroIeH Kad.

IIp> C. I'. Muxasb4eHKO
OKCIEPTHI:

Jouent xadeapsl Gpuznku (Gu3uku) A. B. MenoBHuk

ITpodeccop kadenpsl IPOMBITUICH-
Hol snekTporukH (I1p2) H. C. Jleroctaes
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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» (b1.6.7) otHOCHTCs K 610Ky 1 (6a30Bast 4acTh).
[IpeamiecTByOMUMH AUCIUIUIMHAME, (HOPMHUPYIOITUMU HAYaJIbHBIC 3HAHUA, SBISOTCA: DuU3NKa,
Maremartuka, Marepuaibl 371€KTPOHHON TEXHUKH, TeopeTHueCKne OCHOBBI 3JIEKTPOTEXHUKH.
[TocnenyromumMu AUCUUIUIMHAMU ABJISIIOTCS: Pu3uka, be3onacHOCTh KU3HENEATEIbHOCTH, Baky-
yMHas U IJ1a3MEHHasl JIeKTpoHrKa, KBaHTOBas u ontuyeckas anekTpoHnuka, Hanoanekrponuka, Tsepao-
TeJIbHAs AEKTpoHUKa, DU3nKa KOHAEHCUPOBAHHOTO COCTOSHHUSI.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHM S JUCUMIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKHU;

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B Xolle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUS COOTBETCTBYIOUIMH (PHU3HKO-
MaTeMaTUYECKHI anmnapar;

—  OIIK-5 crnocoGHOCTBIO UCTIONIB30BaTh OCHOBHBIC MPUEMBI OOPaOOTKH M MPEICTABICHHUS JKC-
MEPUMEHTAJIbHBIX TaHHBIX;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HaTh OCHOBHBIE (pU3MUECKHe SIBICHUA, (QyHIaMEHTAIbHbIC TIOHATHS, 3aKOHBI U TEOPUU KJIac-
CHYECKON M COBPEMEHHOU (DU3UKH.

—  YMeTb BBIJCIIATh KOHKPETHOE (PU3MUECKOE CO/ICp)KaHNE B MPHUKIATHBIX 3a7a4ax CBOEH Oymy-
et mpodecCHoHAIbHON e TEIbHOCTH.

—  BJIa/IeTh HaBBIKAMH HMCIIOJIH30BAHUS OCHOBHBIX MPUEMOB U METOIOB OOPaOOTKHU IKCIIEPHMEH -
TaJbHBIX JIAHHBIX.

4. O0beM IMCHUIIMHBI U BUAbI y4e0OHOI padoThl
OO0miast TpyA0EMKOCTh TUCHUILTUHBI cocTaBisieT 14.0 3a4eTHBIX €IMHMIIBI U MPEJCTaBICHA B Ta-
omune 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUTLTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
2 cemecTp 3 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 210 100 110
Jlexknuu 82 40 42
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[IpakTuyeckue 3aHATUS 80 40 40
JlaboparopHbie pabOTHI 48 20 28
CamocTtosiTenbHas paboTa (Bcero) 222 116 106
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 74 46 28
pabotam

[TpopaboTka JIEKITMOHHOTO MaTepHuaia 40 18 22
[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 108 52 56
ceMuHapam

Bcero (0e3 ax3amena) 432 216 216
[ToaroroBka u ciava 3K3aMeHa 72 36 36
OO01mas Tpy10eMKOCTb, 4 504 252 252
3avetHbie EnuHUIB 14.0 7.0 7.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCHUIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Tabmuiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

e ] = 2 /‘é\ 2 =
& = g < g 2 5 =
? 3 s s S 2 0
HazBanus pa3aenoB TUCHUTUIUHBI 5 “ =3 o o 9 S
= z g = | 50 =
= 2 & 33 5E
= Ao & =
2 ceMecTp
1 Mexannka 10 8 8 28 54 | OIIK-1, OIIK-
2, OIIK-5
2 MonekynspHas (pHU3MKa ¥ TSPMOIMHA- 8 10 4 28 50 | OIIK-1, OIIK-
MHKa 2, OIIK-5
3 DJEeKTPUUECTBO 14 12 4 34 64 | OIIK-1, OIIK-
2, OIIK-5
4 DIeKTpOMarHeTu3M 8 10 4 26 48 | OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 40 40 20 116 216
3 cemecTp
5 Konebanus 1 BOJIHBI 8 4 8 18 38 OIIK-1, OIIK-
2, OIIK-5
6 BonHoBas onTuka 8 8 4 20 40 |OIIK-1, OIIK-
2, OIIK-5
7 KBaHTOBAs ONTHKA 4 4 8 30 46 | OIIK-1, OIIK-
2, OIIK-5
8 AtoMHas puznka 10 12 4 8 34 | OIIK-1, OIIK-
2, OIIK-5
9 ®duzuka TBEpAOTrO TENA 8 8 4 18 38 | OIIK-1, OIIK-
2, OIIK-5
10 ®usznka aTOMHOTO fA/1pa U AJIEMEHTap- 4 4 0 12 20 | OIIK-1, OIIK-
4
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HBIX 4aCTHUIL

2, OIIK-5

Hroro 3a cemectp

42 40 28 106

216

Hroro

82 80 48 222

432

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMAM)
ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

Hazpanus pa3aciioB

COI[Cp)KaHI/IC pa3aciioB AUCHUIIIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q
dopmupyembie
KOMIIETEHIIUN

2 ceMecTp

1 Mexanuka

Bsenenue. dusuka B CUCTEME €CTECTBEHHBIX HAyK.
O6mas cTpykTypa Kypca ¢puzuku. Mexannka. OCHOB-
Hble KHHEMATUYECKUE XapAKTEPUCTUKHU MOCTYNATENb-
HOTO M BpAllaTEIbHOIO IBMKEeHUs. VIHepunanbHbIe
CUCTEMBI OTCU€Ta U 3aKOHbI HptoTOHA. Cuitbl B Mexa-
Huke. PaboTa u kunetnyeckas sueprusi. Koncepna-
TUBHBIE CHJIBI M IOTEHIMANIbHAS SHEPrusl. CBA3b MEX-
Jly CUJION ¥ MOTEHIIMAIbHOW dHEepruei. 3aKoH coxpa-
HEHUS TIOJTHON MEXaHUYECKON SHEPTUH B I10JI€ TIOTEH-
LUATbHBIX CHUJI. 3aKOH COXpaHeHus ummynbca. AGco-
JIIOTHO YIIPYTUW U HEYNPYrui ynapsl. Hennepruans-
Hble cucTembl oTcuéTa. Cuiibl HHEpUMHU. JIBIKEHUE B
nosie TaroreHus. [lonaTue abCoMOTHO TBEPAOTO TENA.
OcHOBHOE ypaBHEHUE TUHAMUKH a0COIIOTHO TBEPIO-
ro tesa. MomeHT nHepur. MoMeHT cuiibl. MOMEHT
HMITYJIbCA. 3AKOH COXPAaHEHHsI MOMEHTA UMITYJIbCA.
Kunernueckas sHeprus Bpamjatomierocs rena. [locty-
naTel DiHIITEeHA. KuHeMaTnka cnenuanbHON TeOpun
OTHOCHUTENIBHOCTH. /IlMHaMKKa criennaabHONW TEOPUHU
oTtHOcUTeNbHOCTH. [ToHsATHE 00 0011Iel TEOPHH OTHO-
CUTEIBbHOCTH.

—
(e

OITK-1,
OITK-2,
OIIK-5

Hroro

2 MonekynsipHas puznka
¥ TePMOJIMHAMHUKA

MukpococTostHue 1 MakpococTosiHue. OyHKIUNU CO-
CTOSTHUA. YPaBHEHUS COCTOSIHUS UI€AJIbHOTO U peaib-
HOTO Ta3a. Pactipenienenue sHEpruu Mo CTeneHs M CBO-
00161 DyHKIIMU TIpotiecca. BHyTpeHHS s sHEPTHS
UeaJbHOTO U peasbHoro ra3a. Padora. [lepBoe Hava-
JI0 TEpMOIMHAMHKHU. Anabarnueckuit mporecc. Ten-
JIOEMKOCTB UEaIbHOrO raza. Kparkue cBeieHus u3
TEOpPHUHU BEpOSATHOCTEHN. Pacnpenenenust MoJieKy 1o
CKOpPOCTSIM U KUHETHYECKUM dHeprusiM. bapomerpu-
yeckas popMyia. Pactipenenenne MOJIEKyYIT IO TIOTEH-
LUANBHBIM dHEprusaM (pacnpeneneHue bonbimana).
Pacnpenenenne MakcBemna-bonbsiimana. CtaTuctuue-
ckuii Bec u sHTpOonus. OOpaTuMbIe U HEOOpATUMBIE
MpoIecchl. 3aKOH BO3pacTaHus SHTponuu. TpeTbe Ha-
4aTO TEPMOAUHAMUKHU. TEPMOJIMHAMUYECKUN CMBICTT
SHTpONHH. TEerIOBbIE MAITMHBL DJIEMEHTHI (hHU3HYe-

OITK-1,
OIK-2,
OTIK-5
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CKOM KMHETUKHU. YacToTa CTOIKHOBEHUH, BpeMs U
JUIMHA cBOOOIHOTO Mpo0dera. SIBieHus nepeHoca B ra-
3ax - qudy3us, BHyTpeHHEE TPEHHE, TeTIIOTPOBO/I-
HOCTbh. 3aBUCUMOCTH KO3(PPHUITMSHTOB TIEpEHOCA OT
JIABJICHUS U TEMIIEpaTyphl ra3a.

HUroro

3 DnekTpuuecTBO

[ToHsATHE ANEKTPOCTATUUECKOTO HOJISL. XapaKTepUCTH-
KM 3JIeKTpruyeckoro noist Teopema ['aycca miig BeKTo-
pa HaPSHKEHHOCTHU AJIEKTPOCTATUYECKOro MOJIisl B Ba-
kyyme. [Ipumenenue Teopemsl ['aycca k pacuery
HANPSHKEHHOCTH AJIEKTPUUECKuX monieid. PaboTa cun
3JIEKTPUYECKOro HOJIA. Teopema O MUPKYJISALNN BEKTO-
pa HanpspkeHHocTH nosist. [loTeHnman u pasHOCTh HO-
TeHIInamoB. CBsI3b MEXKy HAMPSKEHHOCTHIO U MOTECH-
uuanom. Pacuer noTeHIMaIOB MPOCTEHIINX IIEKTPH-
YECKHUX MOJIEH. DNEKTPUUECKOE MOJIE JUTIONS. DIeK-
TPUYECKUM JTUIIOJIb BO BHEIIHEM 3JIEKTPUUYECKOM
nosie. SIBieHue mosipu3auu JUJIEKTpUKoB. [lomsapu-
30BAHHOCTb JIUAJIEKTPUKA U AUIIEKTPUUYECKAsI BOC-
MPUUMYHUBOCTb. DJIEKTPUUYECKOE cMeneHne. Teopema
lNaycca nnst BeKTOpa 3M€KTPUUYECKOr0 CMEILICHHUS.
DJIEKTPUYECKOE T0JI€ B JUAJICKTPUKE. YCITOBUS Ha
TPAaHMIIE IBYX TUAIEKTPUKOB. DIIEKTPUUECKOE TOJIE
BHYTPH IIPOBOJHHUKA U Y €r0 MOBEepXHOCTU. Pacmpese-
JIeHUe 3apAjia B IpoBogHUKE. [[pOBOJHUKH B 3NE€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 TUIOTHOCTH Toka. CTo-
pOHHUE CUIIBI U 3.11.C. 3akoH OMa u J[xxoyis - JIenna B
nudepeHnnaIbHON U HHTEerpanbHoi Gpopme. Momi-
HOCTb TOKa. DJIEKTPUUYECKUN TOK B BaAKyyMe. 3aKOH
Bborycnasckoro - JIleHrmroopa. DneKTpuyecKnii TOK B
ra3zax. Buasl ra3oBbix pa3psinoB. Monuzanus rasa. Pe-
KoMOMHAIMs HOHOB. HecamocToATeIbHBIN B caMOCTO-
ATENBbHBIN pa3psaabl. Bropuunas omuccus. [lonarue o
mnasme. [1ma3ma B MarHuTHOM MoJe.

Hroro

OITK-1,
OITK-2,
OIK-5

4 DIeKTpOMarHeTu3M

MarnutHoe noJie B Bakyyme. 3akoH buo-CaBapa-
Jlarnaca. Teopema ['aycca aJist BEKTOpa MarHUTHOM
UHAYKIHKA. Teopema 0 HUPKYJSIUN BEKTOpa MarHUT-
HoM unaykuuu. Ilone conenonna u roponna. 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 1noJe B BemecTse. Buapl mar-
HeTukoB. HamarunueHHocts. Bektop HanpskéHHOCTH
MarHMTHOTO noJid. MarHuTHas IpoOHUIAEMOCTh Cpe-
nbl. TeopeMa o HUPKYIAIMKA BEKTOpa HANPSIKEHHOCTH

OIIK-1,
OITK-2,
OITK-5
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MarHMTHOTO MoJiA. SIBIeHNE 3JeKTPOMarHuTHOU MH-
nykiuu. [pasuno Jlenna. ddext Xomna. [Tpupona
3.4.c. MHAYKIuu. [{upkynsaius BekTopa HarpsHKeHHO-
CTH BUXPEBOTO MarHUTHOTO MOJIsl. SIBIEHHE CaMOWH-
nykiuuu. MaayktuBHOCTh. B3auMuas unaykuus. Tok
MIPU 3aMbIKAHUH U PA3MBIKAHUU 1IETIH. DHEPTHUs Mar-
HuTHOTO T0JIsl. OOBEMHAS IIOTHOCTH dHEPTUu. Bu-
XpeBoe AeKTpuueckoe noje. Tok cMemenus. YpaBHe-
Husi MakcBena B HHTETpadbHOU U AuddepeHnaib-
HOM (hopmax. OTHOCUTENBHOCTD AIEKTPUIECKOTO U
MarHMTHOTO TOJIEH.

HUroro

Hroro 3a cemectp

40

3 cemecTp

5 Konebanus v BOIHBI

Mexannueckue konebanus. MaeanbHblil rapMoHUye-
ckuit octmusTop. AuddepenunaabHoe ypaBHEHNE
rapMOHMYECKOT0 OCLIIIISTOPA U €ro peuieHue. Am-
IUTUTY/Ia, YacToTa U (paza koneGaHuil. DHeprusi rapMo-
HUYeCcKoro kojebanusi. CBOOOIHBIE 3aTyXaroUIUe KO-
nebaHus OCIMILISATOPA C MOTePSMU. BhIHYX/IeHHBIE
kosneOanust. Crnoxxenue koneOanuii (OneHus:, Gurypol
Jluccaxy). DnekTpoMarHuTHbIE KojebaHus. CBoOOI-
HbIE KolleOaHMsl - COOCTBEHHbIE U 3aTyXarouue. Boi-
HYXXJeHHbIE KojeOaHus. Pe3oHaHnc Toka U Hampske-
Husl. [lepeMenHblil TOK. BoHbI B ynipyrou cpene.
VYpaBHeHH€e BONHBI. [[11MHA BOJIHBI, aMIUTUTY/Ia BOJHBI,
BOJTHOBOE YHCIIO, (haza BOIHBI. Pa3zoBas CKOPOCTh
YIOPYTUX BOJH B ra3ax, KUAKOCTSIX U TBEPIBIX Telax.
I'pynnoBas ckopocTs. BoiaHoBoOE ypaBHEHUE. DHEpre-
TUYECKUE XapaKTepUCTUKHU YIIPYTruX BOJIH. Bektop
YmoBa. Unutepdepenius u audpaxius Boiad. CTosuue
BoHBL. Dddekt [lomnepa B akycTUKe. DIeKTpoMar-
HUTHBIC BOJIHBI. YPaBHEHHS IIOCKUX U C(HEePUIECKUX
BOJIH. BontHOBO€E ypaBHEHUE AJis SIEKTPOMAarHUTHOTO
MoJIst. DHEPTreTUYECKUE XaPAKTEPUCTUKH AIIEKTpOMAr-
HUTHBIX BOJIH. Bektop IloitHTHHTA.

HUroro

OITK-1,
OI1K-2,
OTIK-5

6 BonHoBas onTuka

KorepeHTHOCTH cBeTOBBIX BOJH. IHTEpdepeHnus ce-
Ta OT JIBYX KOI€pEHTHBIX NCTOYHMKOB. OnbIT FOHTA.
WuTepdepennys cBeta B TOHKUX MJIeHKax. [IpocBert-
nenue ontuku. Marepdepomerpsl. Judpaxius ceto-
BbIX BOJH. [Ipunnun I'rolirenca-dpenensa. Meroz 301
Openens. Judpakuus Openenst Ha OTBEPCTUN U JUC-
ke. Jludppakuus Opaynropepa Ha OMHON IIEIH U TU-
(dbpakuroHHo# pemetke. Pa3pemraromnias cnocoOHOCTh
ontudeckux npudopos. [lonarue o rogorpapuueckom
METO/Ie MOJIYYE€HUS U BOCCTAHOBJICHUS M300paKeHUI.
[Tonspusanus ceera. ECTeCTBEHHBIN U NOJIAPU30BAH-
HbIH cBeT. [loydyenne u aHanmn3 JINHEWHO-NIOJIAPU30-
BaHHOTO cBeTa. 3akoH Mamtoca. [lonspusanus csera
IIpU OTpakeHUH. 3akoH bprocrepa. J[BoliHOE ydyenpe-
nomienue. [Ipoxoxaenue ceta yepes (azoBble Mia-

OITK-1,
OITK-2,
OIIK-5
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cTUHKHU. IHTepdepeHIrs Moaspru30BaHHOTO CBETA.
DeKTpo- U MarHuToonTuieckue »gexTel. Bzanmo-
JeiicTBHe U3IIydeHus ¢ BeriecTBoM. HopmanbsHas u
aHoManbHas qucnepeun. [lornomenue ceera. 3akoH
byrepa. Csi3p aucnepcuu ¢ nornonieHuemM. Pacces-
HUE CBETa.

Htoro

7 KBauToBas onTuka

TemnoBoe uznyyenue u aoMuHecteHnus. CriekTpaib-
HbIE XapaKTEPUCTUKHU TEIUIOBOTO U3ITy4eHus. AGco-
JOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Creda-
Ha — bonbumana. 3akonsl Buna. ®opmyna [lnanka.
KBantoBoe 00bsicHEHNE 3aKOHOB TEIIJIOBOTIO U3Tyde-
Hust. KopnyckyssipHO-BOTHOBOM Jyanusm cBeTa. J¢h-
¢ext Komntona. J[aBnenue cBera.

Hroro

OIIK-1,
OIIK-2,
OIIK-5

8 AtoMHas pusnka

BonHoBBI€ cBoOiCTBa MUKpoYacTHll. [ umoresa ae
Bpoiins. Audpaxust mukpoyactur. CooTHOIIEHNE
Heonpenenéunoctel Ieitzenoepra. BonHoBas GpyHk-
LU, €€ CTATUCTUYECKU cMmbIci. YpaBHeHue [Ipe-
nuHrepa. KBanTtoBas yactuua B NpsIMOYrOJIbHOM MO-
TEHIHaJIbHOU siMe. [Tydok gacTui B mosie mpsimMo-
yrOJILHOTO MOTEHIIUATBHOTO O6aphepa. TyHHEeNbHBIH
a¢dekrt. [TorsiTHe COOCTBEHHOTO MArHUTHOTO MOMECH-
Ta 4YaCTULBI U clIMHA. [10NHBII MOMEHT UMITYyJIbCa Ya-
CTHIIbI ¥ TIOJIHBIA MarHUTHBIN MOoMeHT. KBaHTOBOME-
XaHUYECKOe onucaHue aroMoB. CTallMOHAapHOE ypaB-
nenue llpenunrepa st aroma Bojgopoaa. BonHoBbie
(YHKIIMH U KBaHTOBBIE yKcia. Teopusi MHOTO3JI€K-
TpoHHOrO aroMa. ITpunnun Iaymu. KpatHocTs BeIpO-
xaenud. [IpaBuna or6opa /17151 KBaHTOBBIX MEPEXOIOB.
MexaHn4YeCKHUl 1 MAarHUTHBI MOMEHTBI aTOMOB. [ '1-
pomarautHoe otHomeHue. OnbIT [lTepHa u ['epnaxa.
Dddexr 3eemana u [lltapka. DMIupUIecKre 3aKOHO-
MEpPHOCTH B aTOMHBIX criekTpax. @opmyna banemepa.
KBanToBas Teopust Mosiekyn. KBanToBas nmpupona Ko-
BaJICHTHOU cBs3u. [loHATHE 00 OOMEHHOM B3aUMOIEN-
ctBuU. CIEKTpBI MOJIEKYJ - AIEKTPOHHEIE, Koneba-
TeNbHbIE, BpallarenbHble. KomOnHannonHoe paccesi-
Hue cBeTa. CHOHTAaHHOE U UHYIIUPOBAHHOE U3JTy4e-
Hue. HBepcHOe cocTossiHue BenlecTBa. OCHOBHbBIE
KOMIIOHEHTHI Jia3epa. YCIOBUS YCUIICHUS U TeHEPAIUI
cBeta. CBoiCTBa JJa3epHOro u3nydeHusi. OCHOBHBIE
THIIBI JIA3€POB U UX IPUMEHEHHE.

Htoro

OIIK-1,
OIIK-2,
OIIK-5

9 ®usuka TBEpIOro TeNa

OcHOBBI KBaHTOBOM cTatucTudeckor ¢puzuku. [Ipun-
LU TOX/IECTBEHHOCTH YacTUll. bo3oHbI 1 pepMHOHBI.
®a30B0€ MPOCTPAHCTBO U (PYHKIINS pacrpeaeeHusl.
Pacnpenenenus boze — Ditnmreitna u ®epmu — {upa-
ka. IToraTue mIoTHOCTH cocTOIHUN. DOTOHHEIN He-
aJIbHBIN Ta3. Pacnpesnenenne GOTOHOB MO SHEPTUSM.
®opmyna [Tnanka. DIeKTpOHHBIN WCATBHBIN ra3.
Pacnipenenenye 2J€KTPOHOB 110 SHEPTUAM IIPU pas3-

OIIK-1,
OIIK-2,
OIIK-5
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JIMYHBIX TEMIIEpaTypax. 3aBUCUMOCTb ypoBHs Depmu
OT TemnepaTypsl. Teopusi TEMIOEMKOCTH TBEPIBIX
TeN. DIeMeHThl Kpuctaiuiorpaduu. Ternosbie Kone-
0aHus KPUCTAITMYECKON pereTku. TermnoBsie CBO-
CTBa TBEPABIX Tel. Teopus TeIT0eMKOCTH DUHIITEH -
Ha. Teopus Temmoemkoct Jlebas. D71eMEeHTHI 30HHOM
TEOPHUH TBEPBIX Tel. Paciienyienne sHepreTuyecKux
YpPOBHEH Ipu 00pa30BaHUN KPUCTAITUIECKON PelIeT-
K. DHEpreTuYeckue 30Hbl B Kpuctaiax. Pacnpene-
JIEHUE 3JIEKTPOHOB I10 3HEPTeTUYECKUM 30HaM. Me-
TaJUIbl, TOJYIPOBOAHUKHY U AUDJIEKTPUKHU B 30HHOM
Teopuu. KBaHTOBast TeOpUs 37EKTPOIIPOBOAHOCTH
TBEPABIX TEJl.

Hroro

10 ®usznka aToOMHOTO
sqipa v dJIEMEHTaAPHBIX
YaCTHUIL

Crpoenue saep. Pazmep anep. Anepnsie cuisl. [le-
(heKT Macchl, PHEPTHUS CBSI3U U YCTOWIUBOCTB SITIED.
MoMeHT nMnyabca U MarHUTHBIM MOMEHT s1pa. Bos-
Oy>XIICHHBIE COCTOSIHUS SIIEp ¥ TaMMa-u3TydeHue.
Dddext Méccbayspa. PannoakTHBHOCTH siiep. 3aKoH
paaroakTUBHOIO pacnana.snepueie peakiuu. Kiac-
cuduKaIus SASPHBIX PeaKIuii. DHePTUs AIepHOH pe-
akiuu. IckycCTBeHHasi paguoakTUBHOCTh. Peakius
nenenus. Peakuus cuntesa. [Ipobnema ynpaBnsieMbix
TEPMOSIIEPHBIX PEAKINN. DIE€MEHTAPHBIEC YACTHIIBI.
Tumnb! pyHaamMeHTanbHBIX B3auMoaercTBuil. Kinaccu-
(dbuKkarus ¥ B3aMHas IPEBPAIIAEMOCTh dJIEMEHTap-
HbIX yacTull. JIENTOHBI U aApOHBI. AHTUYACTHIIBIL.
KBapkoBast moziens anponoB. CoBpeMeHHas ¢puznuye-
CKasl KapTUHA MUpa.

Hroro

4

OITK-1,
OITK-2,
OIK-5

Hroro 3a cemectp

42

Hrtoro

82

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IuMH)

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

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

obecrneunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.

Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmeHoBaHMEe TUCIIMILINH

Ne pa3ienoB qaHHOUM NUCIMIUIMHEL, IJI KOTOPBIX HEOOXOIMMO U3YUYCHHE
o0eceunBaroIuX U 00ECIIEYNBAEMBIX JUCIIATLINH
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1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCITUATITUHBI
1 dusuxka + + + +
2 MaremaTuka + + + +
3 Martepuaibl 3J1€EKTPOHHOM N N N N
TEXHUKHA
4 TeopeTnyeckre OCHOBBI . . .
ANEKTPOTEXHUKHU
[Tocnenyromue TUCIUITITUHBI
9




1 ®usuka + + + + + + + + + +
2 be3onacHOCTE KU3HEES - N N N N N N N N N
TEIIbHOCTH

Bakxyymuas n mima3mMenHas
3 BakyyMHa JIa3MEHHA . N N N N N N N
3EKTPOHUKA
4 KBaHToBast 1 OITUYECKAS

AHTOBAs U O ecka N . N N

3JIEKTPOHUKA
5 HaHnosnekTpoHuka + + + +
6 TBeproTesbHas 2IEKTPO- N N N N N N
HHKa

du3nka KOHASHCUPOBaH-
7 ®u3nKa KOHIEHCUPOBA N N N N
HOT'O COCTOSIHUS

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AMCUHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBICHO B Tabmmiie 5.4.

Tabmuma 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THH
§ Bunwl 3austuit
= = ;
S o
[ [+~
& g & = 8 ®opmbI KOHTPOIIS
S = = O
7 =
OIIK-1 + + + + KontposnpHas pabora, Jk3a-
MeH, 3anuTa otdeTa, Kon-
nokBuyM, OT4er 1o nadbopa-
TopHOU paborte, Tect
OIIK-2 + + + + KonTponbHas pabota, Jk3a-
MeH, 3anuTa otdeTa, Kon-
nokBuyM, OT4det 1o nadopa-
TopHOU paborte, Tect
OIIK-5 + + + + Kontponsnas pabora, Jk3a-
MeH, 3amura otdeTa, Ko-
nokBuyM, OTuer no Jabopa-
TOopHOI pabote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs

He npenycmorpeno PVYIIL.

7. JlJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT npuBeaeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT

Haspanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUU

2 cemecTp

1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO BpallleHUSI.

N

OIIK-1,
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OnpeneneHre MOMEHTa UHEPLIUK TBEPABIX TEJ. 4 OIIK-2,
Hroro 8 OIIK-5
2 MonekynsapHas ¢pusuka |M3ydenue pacnpenenenus bonabimana. 4 OIIK-1,
U TEPMOJUHAMMUKA Hroro 4 OIIK-2,
OIIK-5
3 DIEeKTPUIECTBO N3ydenue 3neKTpoCcTaTuyeCcKOro moJs. 4 OIIK-1,
OIIK-2
I/I >
rore OIIK-5
4 DneKTpoMarHeTu3mM Ornpenienienre yaenabHOTO 3aps/ia AIEKTPOHA METOIOM 4 OIIK-1,
MAarHeTpoHa. OIIK-2,
Hroro 4 OIIK-S5
Hroro 3a cemectp 20
3 cemecTp
5 KonebaHus 1 BOJTHBI N3yuyenue 3aryxaronux 3JIeKTpOMarHUTHHIX Kojeba- 4 OIIK-1,
HUH. OIIK-2,
CrnoxxeHue B3aMMHO MEPIIEHANKYIISIPHBIX KOIeOaHui 4 OIIK-5
¢durypsl JIuccaxy.
Hroro
6 BonHoBas ontuka N3yuenne uaTephepeHIn Ia3epHOro U3ITyUeHHs. OIIK-1,
Htoro OlIK-2,
OIIK-5
7 KBanToBas onTuka Buemnwnii poroaddext. M3yuenue 3akona CroneroBa 4 OIIK-1,
U TIpoBepKa GopMyasl DHHIITEHHA. OIIK-2,
OIIK-5
TeroBoe n3ny4eHue. 4
Hroro 8
8 AtomHas (usmuka Hccnenosanue criekrtpa atoMa BOAOpOAA. 4 OIIK-1,
OIIK-2
4 4 ’
Tore OIIK-5
9 ®dwusuka TBepaoro Tena | BHyrpeHHuit hotorddexr. OIIK-1,
OIIK-2
I/I >
rore OIIK-5
Hroro 3a cemectp 28
Hroro 48

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabiue 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)

HazBanus pa3acioB

HanmenoBanue MPAKTHUYCCKUX 3aHATHH (CCMI/IHaPOB)

TpynoeMKocCTb,

dopmupyembie
KOMIIETEHIIUN

2 ceMecTp

1 Mexanuka

Kunemaruka. 3akoHbl nuHaMuku. Pabora. DHeprusi.
3aKOHBI COXpaHEHHUs. PelnsiTUBUCTCKas MEXaHUKa.

o]

OITK-1,
OITK-2,
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Uroro OIIK-5

2 Monekynspras pusuka | Knaccuueckue cratuctuku. [lepBoe Havano TepMoau- 10 OIIK-1,

Y TEpMOJMHAMHUKA Hamuku. M3onponeccsl. uTponusi. Bropoe Hayano OIIK-2,
TEPMOJUHAMUKHU. SIBIEHUE IEpEHOCA B ra3ax. OIIK-5
Hroro 10

3 DnexkTpuuecTBo DJexTpocTaTHuecKoe 1ose B Bakyyme. Teopema 12 | OIIK-1,
Octporpaackoro-I"aycca it HaIIPSKEHHOCTH MOJIA. OIIK-2,
Pabota, moTeHIan 31eKTpOCTaTUIECKOTO OIS, OIIK-5
DJEKTPOCTATUUECKOE M10JIE B BELIECTBE. DHEPIHs
ANEKTPOCTATUYECKOTO MO, DIEKTPUUECKHUI TOK B
MeTajiax. DJIEKTPUUECKUH TOK B BaKyyMe U rasax.
Uroro 12

4 DyeKTpOMarHeTu3m MarnuTHO€ 1noje B Bakyyme. BEKTop MarHuTHOM UH- 10 | OIIK-1,
nykuuu. 3akoH buo-Casapa-Jlamiaca. [lepemerenue OIIK-2,
IIPOBOJAHUKOB C TOKOM U JBUXEHUE 3apsi 0B B Mar- OIIK-5
HUTHOM T0Jie. SIBI€HHE AIIEKTPOMAarHUTHON UH]TYK-
LUU. DHEPTUsi MarHUTHOTO N0JIsl. MarHuTHOE noJje B
BellleCTBE. YpaBHEHHs] MakcBesuia.
Hroro 10

Hroro 3a cemectp 40

3 cemecTp

5 Konebanus u BOJIHEI I'apMoHHn4ecKkue, 3aTyXarIKe U BbIHYKICHHbIE KOJIe- 4 OIIK-1,
OaHus pa3TMIHON PUPOABL. BOHBI B ynpyroi cpene. OIIK-2,
DJEeKTpOMarHuTHbIE BOJIHBL. DHEPIUs BOJIHBI. OIIK-5
Hroro 4

6 BomHoBast onTuka Hurepdepennus cera. udpakaus crera. [omsapu- OIIK-1,
3auus cBeTa. B3aumonencTBrue U3nydeHus ¢ Bellle- OIIK-2,
CTBOM. OIIK-5
Hroro

7 KBaHTOBasi ONITHKA TermoBoe n3nyuenue. Baemnuii poroaddext u 3¢- 4 OIIK-1,
¢dext Komntona. J[aBnenue cBera. OIIK-2,
Hroro 4 OIIK-5

8 AtoMHas pusnka BonnoBsie cBoiicTBa BemecTBa. COOTHOIICHUE 12 OIIK-1,
HeonpenenéHnocren. Ypapuenue llpénunrepa. Mu- OIIK-2,
KpOYacTHUIla B TOTEHIUAIBHOU siMe. [loTeHunabHbIi OIIK-5
Oapwep. TynnenbHbI# 3 dext. KBanToBO-MexaHuye-
CKO€ OMKMCAHHUE CTPOEHUS U CHEKTPOB aToMOB. KBaH-
TOBO-MEXAHUYECKOE ONNCAHUE CTPOEHUS U CIIEKTPOB
Mosekys. KomOunanmonnoe paccesaue cseta. MaBep-
cus HacenEHHOCTHU. Jlazepsl.
Hroro 12

9 ®uzuka tBepaoro tena | KBaHTOBbIE cTaTUCTUKU. TemioBble CBOIICTBa TBEP- OIIK-1,
JIBIX TEJl. DJIEKTPONPOBOIHOCTh TBEPABIX Te. KoH- OIIK-2,
TaKThbl TBEPABIX TEI. OIIK-5
Hroro

10 ®u3uka aTOMHOTO CrpoeHue u cBocTBa si7ep. 3aKOH PaJMO0aKTUBHOTO 4 OIIK-1,
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AApa U 9JIEMCHTAPHBIX

pacnaz[a}h[eprIe PCaKInU. :‘)J'ICMGHTapHBIe qaCTHUIIBI.

OIIK-2,

YacCTUIL ®dusnueckas KapTUHa MUPA. OIIK-5
Hroro 4

Hroro 3a cemectp 40

Hroro 80

Tabimie 9.1.

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabmuia 9.1 — Bubel caMoCTOSTEIbHOM paboThI, TPYAOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

8 Y =
= &
: | i3
Bunrr camocTosaTensHON & >~ ©
HazBanus pa3nenos Z 7 =5 @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g =
Y Qo 2
= S
2 cemecTp
1 Mexanuka [ToaroroBka Kk mpakTuue- 12 |OIIK-1, 3amuTa otuera, Kojio-
CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |xBuym, KonTponbHas pa-
pam OIIK-5 6ota, Otuer o nadopa-
[TpopaboTka IeKIIMOHHOTO 4 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmieHre 0T4eTOB 110 12
nabopaTopHBIM paboTam
Hroro 28
2 MonekynspHas ¢pusuka |[loaroroBka K nmpaxTude- 12 |OIIK-1, |3amura oTtueta, Komo-
U TEPMOAVHAMUKA CKMM 3aHATUSAM, CEMHUHA- OIIK-2, |xBuyM, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[IpopaboTka TeKIIHOHHOTO 4 TopHOH pabore, TecT, k-
MaTepuana 3aMeH
OdopmiieHre 0TYETOB T10 12
1a00paTopHBIM paboTam
Hroro 28
3 DNEeKTpUYECTBO [ToaroroBka Kk mpakTuue- 16 |OIIK-1, 3amuTa otuera, Kojio-
CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |xBuym, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer o nadopa-
[TpopaboTka JIEKIIHOHHOTO 6 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmieHre 0T4eTOB 110 12
nabopaTopHBIM paboTam
Hroro 34
4 DneKTpOMarHeTu3m [ToaroroBka k mpakTuue- 12 |OIIK-1, 3amura otyera, Kosio-
CKMM 3aHATUAM, CEMHUHA- OIIK-2, |xBuyMm, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[IpopaboTka ITeKIIHOHHOTO 4 TopHOHU pabore, TecT, k-
MaTepuana 3aMeH
OdopmiieHre 0TYETOB I10 10
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JabopaTOpHBIM paboTam

Hroro 26
Hroro 3a cemectp 116
IloaroroBka u caaya sK3a- 36 Ok3ameH
MeHa
3 cemecTp
5 Konebanus 1 BOIHEL [ToaroroBka Kk mpakTuue- 8 OIIK-1, |3ammra otuera, Komio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnbHas pa-
pam OIIK-5 6ota, OTuer o nabdopa-
[IpopaboTka TeKIHOHHOTO 4 TopHOH paboTe, TecT, Sx-
MeH
Marepuaia 3ame
OdopmieHre 0TYETOB 10 6
nabopaTOpHBIM paboTam
Uroro 18
6 BoaHoBas ontrka [ToaroroBka k mpakTuue- 12 |OIIK-1, |3ammra otuera, Komio-
CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |kBuym, KontposnbHas pa-
pam OIIK-5 6ora, OTyer o nabopa-
TOPHOMU te, Tect, Ok-
[TpopaboTka JIEKITMOHHOTO 4 opoii pabore, Teer, 3
MaTepuana 3aMeH
OdopmiieHre 0T4ETOB 1O 4
nabopatopHbeIM paboTam
Hroro 20
7 KBanTOBas ONTHKA [ToaroroBka Kk mpakTuue- 20 |OIIK-1, |3ammuTa oTuera, Komo-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnbHas pa-
pam OIIK-5 6ota, OTuer o nabdopa-
[TpopaboTka TeKIHOHHOTO 2 TopHOH paboTe, TecT, Sx-
MeH
Marepuaia 3ame
OdopmieHre 0TYETOB 10 8
J1abopaTOpHBIM paboTam
Uroro 30
8 AtoMHas pusnka [TpopaboTka JIEKITMOHHOTO 2 |OIIK-1, |3amwmra otuera, Komio-
Marepuaia OIIK-2, |kBuym, OTder mo mabopa-
T L i ——— 6 OIIK-5 TopHOU paborte, Tect, Dk-
MeH
nabopaTopHBIM paboTam 3ame
Utoro 8
9 ®usuka TBepaoro tena | [loaroroBka K nmpakTuye- 10 |OIIK-1, 3amuTa otuera, Komio-
CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |xBuym, KoHtposnbHas pa-
pam OIIK-5 6ora, OTyer o nadopa-
TOPHOMU te, Tect, Ok-
[IpopaboTka JIEKIIMOHHOTO 4 opoii pabore, Tecr, 3
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 4
nabopatopHbeIM paboTam
Hroro 18
10 ®usuka atomuoro sapa | [logroroska k npaktuye- 6 |OIIK-1, |KomnokBuym, KoHTposs-
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Y DJIEMEHTAPHBIX YaCTHUIl | CKUM 3aHSTHUSIM, CEMUHA- OIIK-2, |Has pabota, Tect
pam OIIK-5
[TpopaboTka JIEKITMOHHOTO 6
Marepuaia
Htoro 12
HUroro 3a cemectp 106
[ToaroroBka u cmaya HK3a- 36 DK3aMeH
MEHa
Htoro 294

10. KypcoBasi padota (mpoekr)
He nmpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
2 ceMecTp
3amura oTUeTa 3 5 5 13
Konnoxksuym 10 10
Kontponrsnas padorta 10 10 20
Otuer o maboparopHoii 2 5 5 12
pabore
Tect 5 5 5 15
Hroro makcumyM 3a nepu- 20 35 15 70
Oon
DK3aMeH 30
Hapacraromum utorom 20 55 70 100
3 cemecTp
3amuTa oTuera 3 5 5 13
Komnokuym 5 5 10
KonTponbHas pabota 10 10 20
Otuet no nmabopaTopHOii 2 5 5 12
pabore
Tect 5 5 5 15
Hroro makcumym 3a nepu- 20 30 20 70
on
DK3aMeH 30
Hapacraromum ntorom 20 50 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBieH B Tadymie 11.2.
15
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

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

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

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

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

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. CasenbeB, U.B. Kypc obmeit ¢pmsuku. B 3 1. Tom 1. Mexanuka. MonekymnsipHas ¢u3uka:
VY4ebHoe mocobue [DnekTpoHHBIH pecype] : yued. mocodue — DnexTpoH. aaH. — Cankt-IlerepOypr :
Jlanb, 2018. — 436 c. [DnexTponHHbIN pecypc] - Pexxum noctyna: https://e.lanbook.com/book/98245, nara
obpamenus: 08.06.2018.

2. CagemnpeB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnextpudecTBo U MarHeTu3M. BoJHBI.
Ontuka [DnexTpoHHBbIH pecypc] : yue0. mocobue / .B. CaBenbeB. — DnekTpoH. naH. — Cankr-Ilerep -
oypr : Jlams, 2018. — 500 c. [DOnexkrtponHblii  pecypc] - Pexum = mgoctyma:
https://e.lanbook.com/book/98246, nara obpamenus: 08.06.2018.

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®dusnka TBeproro tesa. Gu3nka aTOMHOTO si/ipa U 3JIeMEHTApHBIX YacTUILl [ DJIeKTpOHHBIN pecypc] : yueol.
nocobue / .B. CaBenseB. — DnektpoH. naH. — Cankr-IletepOypr : Jlanp, 2018. — 320 c. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyna: https://e.lanbook.com/book/106893, nara obparenus: 08.06.2018.

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. CagenbeB, N.B. COoopHHK BOMpPOCOB W 3aaad 1o oOmiei (usuke [DieKTpoHHEIN pecypce] :
yueb. nocobue / .B. CaBenbeB. — DnektpoH. faH. — Cankr-IlerepOypr : Jlanb, 2018. — 292 c. [Onek-
TPOHHEKIN pecypc] - Pesxum noctyna: https://e.lanbook.com/book/103195, nara obpamenus: 08.06.2018.
2. HUpopos, N.E. 3agaun no obmeit pusuke: YuebHoe nmocobue [DneKTpoHHbIH pecypce] : yueO.
nocobue — DnekTpoH. gaH. — Cankrt-IlerepOypr : Jlanp, 2018. — 420 c. [DnekrpoHHBIN pecypc] - Pe-
KUM noctyna: https://e.lanbook.com/book/99230, nara o6pamenus: 08.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECCKHE TOCOOHS
1. Mexanuka: YueOHO-METOAUYECKOE MMOCOOUE IO AyIUTOPHBIM IMPAKTUUECKUM 3aHATHSAM U
camocTosTenbHoi pabote / ['puboB 0. A., 3enun A. A. - 2018. 64 c. [DnekTponHbIi pecypc]| - Pexum
noctyma: https://edu.tusur.ru/publications/7662, nata o6pamenus: 08.06.2018.

CornacoeaHa Ha noprane Ne 30110 16




2. MonekynspHas Gu3NKa U TEPMOJUHAMUKA: Y UeOHO-METOANYIECKOE TIOCOOHE M0 ayTUTOPHBIM
MPAKTUYECKUM 3aHATUSIM U CaMOCTOSATENbHOU pabore / bypaosurua B. A. - 2018. 85 c. [DnexTpoHHbIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7520, nara o6pamenus: 08.06.2018.

3. DneKkTpu4ecTBO M MarHeTusM: Y4eOHO-METOIMYEeCcCKOoe MOcOoOHe MO ayAUTOPHBIM IMpaKTHue-
CKHM 3aHATHIM U CaMOCTOSTeNbHOU padore / Bypauesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc|
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 08.06.2018.

4. Konebanus u BoJHBI: Y4eOHO-METOIUUECKOE TTOCOOUE MO ayTUTOPHBIM MPAKTUUYECKUM 3aH -
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: 08.06.2018.

5. BomnHoBas u KBaHTOBasi ONTHKA: YUeOHO-METOAMYECKOE MOCOOUE MO0 ayAUTOPHBIM MpaKTHYe-
CKUM 3aHATHSM 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 obGparie-
Hust: 08.06.2018.

6. AtomHas ¢usnka U GuznKa TBEPIAOTO Tena: YUeOHO-METOINYECKOE MOCOOHE TT0 ayAUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTtosTensHol pabore / Jlsumn A. B., Uyxkos 1O. I1. - 2018. 147 c.
[OnmexkTponHBIl pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7691, mara oOpameHus:
08.06.2018.

7. KunHemarrka paBHOYCKOPEHHOTO BpamieHus: MeTtonuyeckue yKazanus K JJabopatopHo# pado-
te / BypnoBumun B. A., Tposu JI. A. - 2012. 13 c. [Dnexrtponnslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 08.06.2018.

8. OmpeneneHne MOMEHTa UHEPLUHU TBEpAbIX Tes: PykoBoncTBO K mabopaTtopHoii padore mo ¢u-
suke / TrorpkoB A. B., I'pubo FO. - 2016. 12 c. [DOnekrtponHblii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6692, nata obpamenus: 08.06.2018.

9. MWsyuenme pacnpeneneHus bompiimana: Meroguueckue ykasaHus K jabopatopHoi padote /
bypmosuumn  B. A, - 2018. 9 c¢. [OnekrtponHmiii pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/7642, nata o6pamenus: 08.06.2018.

10. U3yueHue >MEKTPOCTATHUECKOrO IMoJisi: MeToandeckue ykasaHus K J1labopaTopHoil 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.

11. Omnpenenenue yaeabHOTO 3apsa 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: 08.06.2018.

12. VzyueHue 3aTyXalolMX AJIEKTPOMArHUTHBIX KoneOaHuii: Meroauueckue yka3zaHus K Jiabopa-
TopHou pabore / bypmoBummn B. A. - 2018. 14 c. [DnektpoHHBId pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nata oopamenus: 08.06.2018.

13. N3ydenune wmHTEpdEpeHIMH JA3epHOTO HM3TydeHUs: YueOHo-MeTroaudeckoe mocodue / Op-
aoeckas JI..  B. - 2010. 9 c¢. [OnexrpoHHbli  pecypc] - Pexum  pmoctyna:
https://edu.tusur.ru/publications/911, nata o6pamenus: 08.06.2018.

14. Buemnuii potoaddexr. N3yuenue 3akona CroneroBa M mpoBepka (HopMyibl DHHIITEIHHA:
MeTtomuvecknue ykazaHus K jlabopatopHoit padore / bypaosumua B. A. - 2018. 12 c¢. [DnekTpoHHBI pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7638, nara obpamenus: 08.06.2018.

15. HccnenoBanue criekTpa aTroMa Bojopoaa: MeToaudeckre yka3zaHus K JlabopaTtopHoOit pabote /
3axapos H. A., Kupmmios A. M. - 2011. 18 c. [OnexrtponHslii pecypc] - Pexum pnocryna:
https://edu.tusur.ru/publications/917, nata obpamenus: 08.06.2018.

16. Buyrpennuii ¢porordpdext: Meronuueckue ykazanusi k JabopatopHoii padote / BypaoBunun
B. A. -2018. 11 c. [OnexTponnsIit pecypc]| - Pexxum noctyna: https://edu.tusur.ru/publications/7640, nara
obpamenus: 08.06.2018.

17. CnoxxeHre B3aMMHO TEPIICHIUKYISIPHBIX Konebanuit ¢purypsl Jlnccaxxy: Meroauueckue yka-
3aHMs K JlabopaTtopHoil padore / bypaueBckuii FO. A. - 2011. 9 ¢. [Dnekrponnslii pecypce] - Pexxum gocty-
na: https://edu.tusur.ru/publications/872, nata o6pamenwus: 08.06.2018.

18. TemnoBoe uznyuenue: PykoBoacTBo k taboparopHoit padore no ¢pusuke / Kimumos A. C., Me-
moeamk A, B. - 2017. 15 c¢. [OnekrtpoHHeli  pecypc] - Pexum = pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 08.06.2018.
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccnonanibHble 6a3bl JAHHBIX U HHGPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCLUUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCYPa €CThb OCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecreyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U POrPaMMHOe ofecriedeHne I NPAKTHYEeCKUX 3aHATHI

VYyeOHast aymuTopust

ydeOHast ayuTOpHs JIJIsl TPOBENCHUSI 3aHATUHN MPAKTUYECKOTO THUTIA, YIeOHAast ayTuTOpUs IS TIPO-
BEJCHUS 3aHSATUN CEMUHAPCKOTO THIIA, MOMEIIEHUE I MPOBENEHUS TPYMNIOBBIX M WHAWBHUIYAITbHBIX
KOHCYJbTAllU/, TTOMEIICHHE JIJIsl TPOBEICHUS TEKYIIEro KOHTPOJISI U POMEXKYTOUHOM aTTecTaluu

634034, Tomckas o6nacts, T. Tomck, Bepmmnuna ynuna, a. 74, 113 ayn.

Onucanune uMeroIerocs 000py10BaHus:

- Kommnekr cnennanuzupoBanHol yueOHOI mebenu;

- Pabouee mecTo npenomaBarens.

[TporpammMHoe obecrieueHre He TpeOyeTcs.

VYuyeOHas aymuropus

yueOHasi ayTuTOpHsl 1711 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayaAuTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuna, n. 74, 222 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoOe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1a0opaTopHbIX padoT
JlaGopaTopust BOJTHOBOW ONTHKH
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yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIuTOpHs IS TIPO -
BEJICHUS 3aHATHI J1a00paTOPHOrO THMA

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Monoxpomatop (9 mrt.);

- Uctounuk cBeTta criekTpa pTyTH (6 mT.);

- Uctounuk cBeta criekTpa Bogoposa (8 mr.);

- JJaboparopusriit maket "[lonspu3zanus ceera" (6 mrT.);

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMmmMHOe oOecrieueHre He TpeOyeTcsl.

Jlaboparopusi 3NEKTpHUECTBA U MarHETU3Ma

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 219 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- JJaBopaTtopHbIii MakeT « DNEKTPUIECTBO U MarHeTu3M» (12 1mit.);

- [lepconanbhblii koMnbroTep (12 mt.);

- KonTpomnep n3mepennii (12 mr.);

- ocka Genast 1yisi MMChbMa MapKepoM;

- KommiekT 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 3aHITHI 1a00paTOPHOTO THUMA

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 223 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JJabopaTopHbIil MakeT Mo TepMoguHAMUKE (6 IIT.);

- [lepcoHanbHbBIN KOMIIBIOTED;

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— Pacder morpemnHocTe# puU3MUESCKUX H3MEPEHUI

JlaGopaTtopust kBaHTOBOU (DU3UKH

yueOHast ayuTOpus ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOrO THUMA

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JIaboparopuslit makeT "KBanToBas ¢pusuka" (10 mr.);

- [lepcoHanbHbBIN KOMIIBIOTED;

- Kommuiekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— Pacuer morpemnHocTe# Gu3MUESCKUX H3MEPEHUI

JlaGopaTopusi MEXaHUKU M MOJIEKYTIAPHON (PU3UKU

ydeOHas ayTuTOPHS JIJIs TPOBENCHUSI 3aHATHH MPAKTHYECKOTO THUITA, YIeOHas ayTuTOpUS IS PO -
BEJICHUS 3aHATHH JIa0OPATOPHOTO TUIIA

634034, Tomckas obnactb, . Tomck, Bepmuauna ynuia, a. 74, 232 ay.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- Jlabopatopubie Maketbl: «MonekymsipHas ¢usuka» (10 mrT.), «Mastauk Ob6epoekay» (10 miT.),
«Mamna AtByna» (3 mrT.), «MoMeHT uHepuum» (4 mir.);

- [lepconanbHbiil komnetotep (10 mT.);

- Konrponnep uzmepennii (10 mwr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Pacuer norpensocTeit puznyecKkux u3MepeHuit

JlaGopaTopust 1a3epHOM ONTHUKH

yueOHas ayTuTOpHsl IJIsl IPOBEACHHUSI 3aHSATHI MPAKTUYECKOTO TUTIA, YdeOHAast ayIuTOPHs IS TIPO -
BEJICHUS 3aHATHI 1a00paTOPHOTO THUMA

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 235 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- 'ennoneonoBsI sazep (8 mit.);

- OnTuyeckasi CKaMbsl C IPUHAAIICKHOCTAMU (8 MIT.);

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpammHoe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmetiickas, 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.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmeberb;

- koMnbroTepsl Ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

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

[Tepedens nporpaMMHOro ooecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre TUCHUIIIHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIMI0B

OcBO€HUE NUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIWJAMU
OCYIIIECTBIIIETCS C UCTIOIB30BAHUEM CPECTB OOYUEHHUS OOIIETO U CIICIIMAIbHOTO Ha3HAUCHUSI.

[Tpu 3aHATHAX ¢ OOYYAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCTIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUYECKUX CPECTB MpUeMa/epeaa-
4yr yaeOHOM nH(OpMAITUU B TOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETIOIaBaHus i 00yJarOIINXCs
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl ayTuTOpHUs, B KOTOPOU 3aHUMAIOTCS
oOyugaromiyecs: ¢ HapylIeHHeM cliyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHON JOCKOW, MYJIbTUMEIUMHON CHCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOIb30BaHUE B
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JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIE 3aaHUA
Touka JABMKETCS U3 LIEHTPA CIIUPATIU C paBHOMEPHO YObIBarolieil ckopocTeio. [Ipu sToM BenmunHa
MOJTHOTO YCKOPEHHMS TOYKH ...
YMEHBIIIAETCS
YBEIIUYNBAECTCSA
HE U3MCHSCTCS
paBHa HYJIO

Ha aGcomoTHO TBepaoe Teno MEHCTBYET MOCTOSHHBIM MOMEHT cuil. Kakwe W3 mepeuncieHHBIX
HUXKE BEIMYUH U3MEHSIOTCS 1O JTUHEHHOMY 3aKOHY?

YTJI0Basi CKOPOCTh M YTJIOBOE YCKOPEHHE

MOMEHT UHEPLIMM U MOMEHT UMITYJIbCa

YTJI0Basi CKOPOCTh 1 MOMEHT WHEPITUHU

YIJI0Basi CKOPOCTh 1 MOMEHT UMITYJIbCA

BennunHa MOMEHTa UMITyJIbCa TeJa U3MEHSETCS ¢ TeUeHHUEM BpEMEHH 1o 3akoHy L=t(t+2) (B eau-
Hunax CH). Eciiu B MOMEHT BpeMeHH 2 ¢ yTIIOBOE YCKOPEHHE COCTaBISIeT 3 paj/c”2, TO MOMEHT UHEPIIUN
tena (B eqununiax CH) paseH ...

2

1

0,5

4

Ha koHmax HeBEeCOMOro CTEpXHs 3aKpEIUIeHbl JBa MaJE€HbKMX MAaCCHUBHBIX mapuka. CTep:kKeHb
MO>KET BpaIlaThCsl B TOPU30HTAILHOMN MJIOCKOCTH BOKPYT BEPTHUKAIBHON OCH, TIPOXOJISIIEH Yepe3 Cepe -
Hy cTepkHs. CTep:KeHb pacKpyTHIIH A0 YIIoBoW ckopocTH ®. 1o neiicTBUEM TpeHus: CTepKEHb OCTAHO-
BHWJICSI, TIPU 3TOM BBIJIETUIOCH 4 J[K TEIIOTHI.

Ecnu cTepkeHb pacKpyTUTh 10 YITIOBOW CKOPOCTU ®’ = ®/2, TO MIPU OCTAHOBKE CTEPIKHS BBIJICIIHT-
Cs1 KOJIMYECTBO TEIUIOTHI (B J[XK), paBHOE ...

0,5

2

1

4

TemoBas mammHa pabdotaer no uukiny Kapuo. Eciu TemnepaTtypy HarpeBatesnst U XOJIOAUIbHUKA
YMEHBIINTH Ha oAnHakoByro Benuuuny AT, To KII/] nukna ...

YBEITUYUTCS

HE U3MEHUTCS

YMEHBUIUTCS

JUIsl OTBETA HEJOCTATOYHO JaHHBIX

Bo ckonbko pa3 YBCIUYUTCA CPCAHCKBAAPATUUICCKAA CKOPOCTb MOJICKYJI UACAJIBHOIO I'a3a IpH I10-
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BBIIIICHUY a0CONIIOTHOM TeMIieparypsl B 4 pasza?
HE U3MEHUTCS
0,5
2
4

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

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

KHHETHYECKOW YHEPTUH MOJICKYJT

CHUJIBI OTTAJIKUBAHUA MC)KIIy MOJIGKYJIaMI/I

MOTEHIUAIBHOM YHEPTUH B3aUMOICHCTBUS MOJIEKYJI

Jl1 1301MpPOBAHHON CHCTEMBI B PABHOBECHOM COCTOSIHUU 3HTPOIUS CUCTEMBI. ..
MHUHHMMAaJIbHA

MaKCHMaJjbHa

UMEET Cpe/iHee apupMeTHIecKoe 3HaUCHUE

UMEET OTPULIATEIbHOE 3HAUCHNE

BekTop HanpsKeHHOCTH 3JIEKTPOCTATUYECKOTO TOJIsS, CO3JaHHOTO MEXTY OOKIaJKaMH TJIOCKOTO
KOHJICHCATOpa HAIpaBJIEH. . .

OT OTPHIIATELHOM OOKIIAIKH K TIOJIOKUTEILHOMN

B CTOPOHY BO3pacTaHUs MOTEHIIMAJIA

napajuieIbHO O0KIIaaKaM

B CTOPOHY YOBIBaHUS TIOTEHITHAIIA

Toueunslii 3apsa +q HaXOAUTCS B LEHTpe chepuyeckoil moBepxHocTH. Ecin 106aBuTh 3apsin —q
BHYTPb C()EpPUUECKOI 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, H3MEHsAETCS MO 3aKoHy D=t(2-t)
MBO6. Uemy paBna 3JIC mHAYKIMH, 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 OJHOPOAHOC MArHUTHOC IMOJIC NCPIICHANKYIIPHO MArHUTHBIM CH-
JIOBBIM JIMHUSIM. TpaeKkTopuell IBHKEHUST YaCTHUIIBI SIBIISICTCS. . .

npsmas

napabosa

CIHpallb

OKPYXXHOCTh

Kak cBs3anbl MexIy co0oit ammuintyaa A u sHeprust W, mepeHocumast BOJHON ?
Oueprus (W) nponopuuoHansHa ammutyzae (A) B 4-oi creneHu

Oueprus (W) mpornopiimoHaibHa aMIiaTyze (A)

Oueprust (W) npornopuuoHanbHa KBaApaTy aMIUIUTYABI (A)

Oueprus (W) mponopiimoHaibHa aMruinTyzie (A) B 3-0if CTeNIeHH
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EMKocTh Kone6aTebHOro KOHTYpa pajuonepeaaTynka ymenbmman ¢ 1000 go 250 nd. Kak npu
5TOM M3MEHWIACH JIJTUHA U3Ty4aeMbIX 3JIEKTPOMArHUTHBIX BOJIH?

YMEHBIIIWIACH B 4 pa3a

YMEHbIIMIACh B 2 paza

yBeIuuuiach B 4 pasza

HE U3MEHUJIACh

IIpu pe3onance:

PE3KO pacTeT 4acToTa KoseOaHui

KOJIe0aHMs 3aTyXaloT

4acToTa KoJIeOaHWW paBHA HYJTIO

COBIIAJ[AET YaCTOTa COOCTBEHHBIX U BHIHYX/ICHHBIX KOJICOaHHIA

KaK Ha3bIBAKOTCA 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

[Tpu nabmoneHnn naTEphEepeHIU (HUOIETOBOTO cBeTa B onbiTe KOHra paccTossHEEe MEXTy cOCe-
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 0oJbIle, TO 3TO PACCTOSIHUE CTAHET PaBHBIM ...
MM.

1,33

3

1

1,5

[MnacTUHKY W3 ONTHYECKH aKTUBHOTO BEIIECTBA TOMIMIMHON d = 2 MM MOMECTHIIN MEXIy Iapa-
JICTFHBIMU HUKOJISIMH, B PE3YJIbTATE YETO IIOCKOCTD MOJISPU3AIMU 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 ¢ KpyriibIM OTBEPCTHEM PAaJUyCOM 2 MM MaJaeT HOPMAJIbHO NapasulebHbIM My4oK
cBeTa JIMHOM BoaHbI 0,5 MkM. Ha myTu nydeil, npomeammx yepe3 0TBEPCTUE, HA pacCTOSHUU | M moMe-
Iat0T 3KpaH. B oTBepcTun nuadparMsl UIsl TOUKH HA SKPaHE YKJIa(bIBAIOTCS 30H @penerns.

8

4
9
5

ITo Mepe HarpeBaHus Tejla €ro CBEUEHUE U3MEHSIETCS CIeAYIomMUM o0pa3om. [Ipu KoMHATHOM TeM-
neparype CBEUCHUE B BUAMMON OOJNACTH CHeKTpa He HabmromaeTcs. [lo Mepe MOBBIMICHUS! TEMITIEPATypPhI
TEJIO HAUYMHAET CBETUTHCS MAJIMHOBBIM I[BETOM, MEPEXOSAIINM B KPAaCHBINA IBET («KpacHOE KaJCHHE»), a
3areM B Oelnblil («Oenoe KaneHne»). 3aKOHOMEPHOCTH M3MEHEHHS I[BETA CBEUCHHS Teja NP HAarpeBaHUU
OOBSCHSIOTCS

3akoHOM Cre(ana-bonbiMana

3akoHoM Kupxroda
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n3 HpI/IBe,Z[eHHBIX BapI/IaHTOB HET BCpHOFO
3aKOHaMU cMelleHnsa Bruaa

14.1.2. Jxk3amMeHallMOHHbIE BONPOCHI
Mexanuka
. KunemaTnka nocTynareiabHOro IBUKECHHUS.
. Kunemaruka BpamareabHOro ABM)KEHUS.
. lnHaMyKa MarepuanbHOU TOYKH.
. Kunernueckas sneprust. Pabota u MOIIHOCTb.
. KoncepBaruBable cuiibl. [loTeHIManbHas SHEPTHs, CBA3b MEXKAY NOTCHIMAIBHON SHEPruel n

DN AW N =

CUJIOMN.

o)

. OCHOBHO€ ypaBHEHHE TUHAMHKHU BPaIaTEIIbHOTO JBMKEHUS OTHOCUTEIHHO HETIOJBUKHOM TOU-
KH.
7. YpaBHEHUE TUHAMUKH BPAIIAaTEIHLHOTO JIBIXKEHUS OTHOCUTEIHPHO HETIOABM)KHON OCH.
8. MomeHnT nnepuuu, teopema Lllrelinepa.
9. 3aKoH coXpaHEHHUs MEXaHUYECKOU SHEPTHH.
10. 3akoH coxpaHEeHUsI MOMEHTA UMITYJIbCA.
11. [lpuHuun otHOCUTENbHOCTH ["anumes.
12. PenstuBuctckas mexanuka. [IpeodpazoBanus Jlopenia.
13. CnenctBus u3 npeodpazoanuii Jlopenna. OMHOBpEMEHHOCTb COOBITUH, ITTUHA TEJ, TTUTENb-
HOCTh COOBITHI B pa3HBIX CUCTEMAaX OTCUETA.
14. PenstuBuctckas kuuemaruka. CII0)KEHHE CKOPOCTEH.
15. PensTuBuCTCKAasA JTUHAMUKA.
MonexkyrsipHast GU3uKa 1 TEPMOJUHAMUKA
1. BuyTtpennss sueprus. Ternora u padota. [lepBoe Hauano TepMOIMHAMUKH.
2. Knaccuueckue cratuctuku (QyHKIms pacrpeaenenus Makcsemnia).
3. Haubonee BeposiTHas, CpeHsAS KBaJpaTU4yHas W CpPelHss apuMeTHuecKas CKOPOCTH MOJICKYIT
rasa.
. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbsimana.
. TemmmoémkocTs raza. @opmyna Maiiepa.
. YpaBHEHHE COCTOSIHUS UAeanbHOro raza. M3omporeccel.
. Anmnabatraeckuii riporecc. [lomuTponuueckue mpoueccsl.
. O6parumsiii 1k KapHo.
. I3smenenune sHTponMu npu 0OpaTUMBIX U HEOOPATUMBIX Mpoleccax. Bropoe Havano Tepmomm-

O 0 3 O L K

HaMUKH.

10. OuTponus. ®u3nyecKuil U CTATUCTUYECKUIN CMBICI SHTPOIUU.

DNEKTPUYECTBO

1. Dnexrtpuueckoe mnose. Hanpsx€HHOCTh anexkTpuueckoro nosid. Cusosble JMHUU. [IpuHnun
CYINEPIO3ULMH MIEKTPUUECKUX TTOJIEH.

2. Teopema Octporpajackoro-I'aycca nmst BeKTopa HanmpsoKEHHOCTH AyieKTpuueckoro mois. [lome
0ECKOHEUHOM OTHOPOAHO 3apsHKEHHON TIIOCKOCTH.

3. Iorenuman. Pabora cun anekrpoctarnyeckoro nois. Llupkynsius BekTopa HanpsKEHHOCTU
JIEKTPOCTATUYECKOTO TOJIS.

4. CBs13p MEXKTY HaNPSHKEHHOCTHIO AJIEKTPOCTATUIECKOTO TIOJISl U MOTEHIIMaIoM. Pacder pasHoCTH
MNOTEHIIMAJIOB MEXy TOUKaMHU N0Jst (00pa30BaHHOIO OECKOHEUHOH 3apsyKeHHOM MII0CKOCTBIO, ABYMs Oec -
KOHEYHBIMU 3apsKEHHBIMU IIJIOCKOCTAMHU, c(hepruiyecKoil TOBEPXHOCTHIO, IPOBOISLINM LIAPOM).

5. IonsApusanus TUAJIEKTPUKOB.

6. 3menenue BextopoB E u D Ha rpanune pasaena qByx IUAJIEKTPUKOB.

7. PacmpeneneHue 3IEKTPUUYECKUX 3apsAoB Ha MpoBogHMKe. Hampsx€HHOCTH mosst BOMM3M MO-
BEPXHOCTH 3aps>KEHHOTO IIPOBOIHUKA.

8. DnexTponBmxkyas cuia. O600mEHHbIN 3akoH OMa J1J1s1 HEOJHOPOAHOTO Y4acTKa IIeTIH.

9. Pabota, moutHOCTH, 3aKkoH Jlxoys-Jlena.

10. Pa3BerBnéunnie nenu. [Ipasuna Kupxroda.

DNEeKTpOMarHeTu3M

1. Cratnueckoe MarHUTHOE IOJI€ B BakyyMe. BexkTtop MarHuTHOM uHIyKuuu. 3akoH buo-Casapa-
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Jlarnaca.
. MarnuTHO€ noje KpyroBoro Toka. MarHuTHoe osie JBHKYIIErocs 3apsa.
. 3akoH Amnepa. Cuna, AeiicTByrOIIasi HA IPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
. Cuna JlopeHua. /[BrmxeHue 3apspKeHHON YacTUIBI B OAHOPOAHOM MarHMTHOM TIOJIE.
. Dddext Xomna.
. LHupkyssaius BEKTOpa MArHUTHON MHIYKIIMH.
. Pabora mo nepemenieHuIo MpOBOIHUKA 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 camonHayKuy. B3aumHas uHIyKIus.
12. DHeprust MarHUTHOTO MOJIA.
13. BuxpeBoe 31eKTpUUYECKOE I0JIE.
14. YpaBHenust Makcaeia.
Konebanust v BOIHBI
1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHM.
2. CnoxxeHre rapMOHUYECKHX KOJICOaHUH.
3. KBazucranuonapusie Toku. CBOOOHBIE AJIEKTPOMAarHUTHbBIE KOlIeOaHUSI B KOHType 0e3 aKTUB-
HOTO CONPOTHUBIICHUS.
4. CBOOOIHBIC 3aTyXAIOIIUE IEKTPUUECKIE KOJICOaHHs B KOHTYPE.
5. BeIHYK/IeHHBIE dJIEKTpUUecKre KojaeOaHus. SIBjaeHne pezoHanca. [lepeMeHHbIN TOK.
6. YpaBHEHHUS IUTOCKON B CPeprIeCKON BOJIH.
7. Hanoxxenue (uaTepdepenius) BoaH. CTosiure BOTHBIL.
8. Dddext ormmepa ans 3BykoBbIX BoH. Onrrrueckuit addext Jomepa.
9. DneKTpoOMarHuTHHIE BOJIHBI.
10. DHeprus 3MeKTpOMarHuTHON BOJIHBI. IHTEHCUBHOCTD M UMITYJIBC 3JIEKTPOMAarHUTHOM BOJIHBI.
BonHoBas ontuka
. Uarepdepennus ceera. Meron FOnra. [lluprna nmonoc nuaTepdepeHIUn.
. UaTepdepentus npu oTpakeHUH IPpU OTPAKESHUH OT TOHKOH MPO3PaYHON TIIACTUHKU.
. Konbira Herotona.
. Hudpaxmms ceera. [Ipunnun [olirenca-dpenens.
. Merop 30 @penensi. 30HHas MJIACTUHKA.
. Judpakmust Ha KPyTJIOM OTBEPCTUH M HEMIPO3PAYHOM JTUCKE.
. Mudpakums ot menu.
. Audpaxponnas pemeéTka.
. CniextpanbHoe pa3inoxeHue. Pazpemaronias CocoOOHOCTh PEIIETKH.
10. Audpakius Ha NpOCTPAHCTBEHHBIX peiéTkax. Juppakiuus peHTTeHOBCKHX JTy4ei.
11. Ionsipuzaums ceera. [longpuszanus npu oTpakeHUHW U IpesioMIIeHHH. 3aKoH bprocrepa.
12. Tlonsipu3anys npyu 1BOMHOM JIy4eNpPEITOMICHUN.
13. 3akon Mamtoca.
KBanToBas onrtuka
. TerutoBoe usnyuenue. 3akoH Kupxroda.
. 3akon Credana-bonbpiimana. 3akon cmemieHus: BuHa.
. ®opmyna I[lnanka.
. Buemnuit potosddexr.
. ®otonbl. OnbiT bote (MeTo coBMaieHMiA)
. Oddext KomnroHa.
. TopMO3HO€E PEHTI€HOBCKOE U3IIy4eHHUE. XapaAKTEPUCTUUECKOE PEHTTEHOBCKOE U3TyUYCHHUE.
. JlapneHue cBera.
AtomHas usnka
1. 3axoHOMEpHOCTH B aTOMHBIX criekTpax Popmyna banemepa.
2. Dnemenrtapnas teopusi bopa. OnbiT ®panka u ['epiia.
3. l'unote3a ne bpoitnsa. BomHoBkie cBoOliCTBa BellleCTBa.
4. [TpuHUMO HEOTIPEACIEHHOCTH.
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5. BonnoBoe ypaBuenue Lpenunrepa. @usndeckuii cmbicn W-pyHKIum.
6. KBaHnToBaHue SHEPIrUM MEKTPOHA B OJHOMEPHOU MOTEHIIMATIBLHOMN SME.
7. I'maBHOE M OpOUTATBHOE KBAHTOBBIE YUCIIA.
8. IlpocTpaHcTBEeHHOE KBAaHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHCIIO).
9. Cniun anextpona. OnsIT lITepHa u I'epnaxa.
10. PactipeenieHne 3IeKTPOHOB 10 YIHEPTETUUECKUM ypOBHSIM atomMoB. [Ipuniun Iaymm.
11. [llupuHa crieKTpanbHbIX JUHUHI. TOHKas CTPYKTypa CIIEKTPaJIbHBIX JTMHUM.
12. BeinyxxaeHHoe uznydeHue. Jlazepsl.
®du3uka TBEPIOTO TeIIa
1. ®yHkuus pacnpeneneHuss AJis BBIPOXKIEHHOro Ta3a (pepMuoHoB. DyHKIMS pacrnpeneneHus
®epmu-/lupaxa.
2. ®yukuus pacnpeaesnenus: bose-DitHmTelHa.
3. IlonsiTHE O HOpPMANbHBIX KojeOaHMSIX pemieTkd. CIeKTp HOPMaJIbHBIX KOJICOAHUN PELIETKH.
DOHOHBI.
4. Xapakrepuctrueckas remmneparypa Jlebast.
5. TemmoeMKoCTh TBEpABIX Tel (Teopus [ebas).
6. Pacmiennenue sHepreTHYeCKUX ypoBHEH M BO3HHUKHOBEHHE 30H NMpH 00pa30BaHUM KPHCTAJIIH -
YECKOM peIIETKHU.
7. luHaMUKa dJIEKTPOHOB B KPUCTAJUIMYECKON PELIETKE.
8. DIEKTPONPOBOJHOCTh METAJIOB.
9. IIpupona ceepxmpoBoaumocTtu. KauectBennsie nonoxenus: reopun bBKIII
10. CobcTBEHHAs MPOBOIUMOCTD TTOJTYIIPOBOIHUKOB.
11. ®oronpoBoauMocTh (BHYTpeHHUH PoTodhdeKT).
12. TepM0O3JIEKTPUYECKHUE SBIICHUS.
13. p-n nepexon.
®u3HKa aTOMHOIO /1pa U 3JIEMEHTAPHBIX YaCTHI]
. Cocras, pa3mep, XapakTEpUCTUKHU, CIIMH aTOMHOTO Spa.
. Mogenu atoMHOTO fAz1pa.
. SinepHbie cuIbL.
. 3aKOH paJUOAKTUBHOTIO paCIa/a.
. 0, B, y -pacman.
. DddexT Méccbayapa.
. SlnepHbie peakuuu.
. lenenue siaep.
. CBOICTBA U THUIIBI ANIEMEHTAPHBIX YACTHII.
10. XapakTepucTUKu B3aUMOJCHCTBUI AJIEMEHTAPHBIX YaCTHIL.
11. CBoiicTBa HEUTPHUHO.
12. KBapkoBas MOJIEIb CTPOEHUSI aIPOHOB.

O 00 1N DN K~ W~

14.1.3. TeMbI KOLTTOKBUYMOB
Mexanuka
MonekyrsipHast GU3uKa 1 TEPMOJUHAMUKA
DNEKTPUYECTBO
DneKTpoMarHeTu3M
Konebanus u BoiHbI
BonnoBas ontuka
KBaHToBas onrtuka
ATomHas pu3uka
®du3uka TBEpIOro Tena
®u3nKa aTOMHOTI'O S1pa U 3JIEMEHTAPHBIX YaCTHUI]

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
Mexanunka
MornekynsapHas GU3MKa U TEPMOJTUHAMHKA
DNEKTPUYECTBO
DNeKTpoOMarHeTu3M
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Konebanusa v BOIHEI

BomnnoBas ontuka

KBanToBas ontHuka

AtomHas pusnka

®du3suka TBEPIOIO TeIa

®dusnKa aTOMHOTO S/Ipa U DJIEMEHTAPHBIX YaCTHI]

14.1.5. Tembl J1a00opaTOpHBIX padoT
KunemMatnka paBHOYCKOPEHHOI'O BPAILLEHUS.
N3yuenue pacnpenenenus bonbnmana.
M3ydeHne 35eKTpoCcTaTHIECKOro Mo,
Omnpenenenre yaeapHOTO 3apsia 3JIeKTpOHa METOJIOM MarHETPOHa.
N3yyeHue 3aTyXarolmx 3J1eKTPOMarHUTHBIX KOJIeOaHHH.
N3yuenue nnTepdepeHnH Ja3epHOr0 U3ITYyUCHHUS.
Buennuii porosdpdext. M3yuenue 3akona CroneTroBa u npoBepka GopMmyisl DHHIITEHHA.
HccenenoBanue CrieKTpa aroMa BOAOPOJIA.
Buytpennuii porosddekr.
Omnpenenenre MOMEHTa UHEPLUU TBEPBIX TEII.
CrnoxxeHue B3aMMHO NEPIEHANKYISIPHBIX KonebaHuit purypsl Jluccaxy.
TeroBoe u3y4eHue.

14.1.6. MeToanueckune peKOMeHAalUN

O0BEM yacoB, MPETyCMOTPEHHBIX YU€OHBIM TUIAHOM IS M3YYCHHS Kypca (DU3UKH, HE TIO3BOJISIET
PaCKpBITh B JIGKIUSIX MOAPOOHO M ITyOoKo Marepual. [losToMy mpu peaau3aniui mporpamMmbl CTYASHTHI
JOJDKHBI JJOCTaTOYHO MHOTO paboTaTh CaMOCTOSITENIbHO KakK MpHU MOBTOPEHUHU JIEKLIMOHHOIO MaTepuaa,
TaK ¥ MOJATOTOBKE K MPAKTHUYECKHUM, JIAOOPATOPHBIM M KOHTPOJBHBIM 3aHATUsAM. [l obGecnieueHus 3¢ -
(EeKTUBHOTO YCBOEHHUS CTYAEHTAMU MAaTEpPHUAJIOB JUCUUILUIMHBI HEOOXOIMMO Ha MEPBOM 3aHITHU olecrie-
YUTh UX CIIUCKOM BOIPOCOB, MOJIEKAUIUX U3YUEHHIO, CIUCKOM OCHOBHOM M JOTIOJIHUTENIBHON JINTEpaTy-
PBI U1 CAMOCTOSITENIbHOM pabOTHI.

Jlns Texyiero KOHTpOIIsl yCIIeBaeMOCTH U MPOMEXKYTOUHOM aTTeCTAllMM MCIOJIb3YETCsl TECTOBBIN
KOHTPOJIb 3HAHU.

Ha nexuusax Heobxomumo oOpaiiaTh BHUMaHUE HA OCOOEHHOCTH MPUMEHEHHUS! pacCMaTpUBAEMOTO
MaTepuala B MOCJIEAYIOIUX KypcaxX, a TaKkxKe B Oyyei npopecCuoHaIbHONU JesTeIbHOCTH.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL| C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHalIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bupl 1OIOTHUTENBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLICHKU
oOyJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C HapymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napymenussmu | CobecenioBaHue 10 BOIpocaM K 3a4ety, | [IpenMyInecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC IO TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeTMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJS U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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