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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampanenue noarorosku / cneruaibHOCTh: 12.03.03 doToHnka u ontouHpopMaTuka
Hanpasnennocts (mpoduns) / crnenuanuzanus: @OTOHHKA HeJMHEHHBIX, BOJHOBOAHBIX H
NepHOANYECKHX CTPYKTYP

®opma o0ydeHus: OUHaA

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: 11, Kadeapa 31eKTpoHHBIX IPHOOPOB

Kype: 1, 2

Cemectp: 2, 3, 4

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bubl yueOHOM nesSTENBHOCTH 2 cemectp | 3 cemectp | 4 cemectp | Beero | Ennnuiel
1 |Jlexuun 36 36 28 100 4acoB
2 |IIpakTnueckue 3aHATHS 36 34 28 98 4acoB
3 | JIabopaTtopHbIe pabOThI 20 20 20 60 4acoB
4 | Bcero ayqMTOpHBIX 3aHSITUI 92 90 76 258 4acoB
5 |CamocTtosTensHas pabora 88 54 68 210 4acoB
6 |Bcero (6e3 sx3amena) 180 144 144 468 4acoB
7 |IloaroroBka U caada dK3aMeHa 36 36 JacoB
8 | OObmas TpyI0eMKOCTh 180 144 180 504 4acoB
5.0 4.0 5.0 14.0 3.E.

JuddepeHurpoBaHHbIi 3a4eT: 2 ceMecTp
3auert: 3 cemecTp
DKk3aMeH: 4 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 (crenuanbHocTh) 12.03.03 doronmka u ontouHdopmatuka, yrBepxkacHHoro 03.09.2015 rona,

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

PazpaboTuuk:

JlouenT xadeapsr usuku (Gu3nukm) 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.

oIl C. M. llangapos
OKCIIepTHI:

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

JlotieHT Kadeapsl MEKTPOHHBIX MPU-
6opos (3I1) A. U. Akcenos

CornacosaHa Ha noptane N2 30940 2



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
Huctunnuna «®Pusuka» (b1.6.13) otHocuTcs k 6moky 1 (6a3oBas yacTh).
[IpeamecTByrOmyUMHA AUCIUIUTMHAME, (HOPMHUPYIOIMIMMU HadaldbHbIC 3HAHUS, SBIAIOTCS: KBaHTO-
Bas MexaHuka, Matematuka, ®u3uka.
[TocnemyromuMu AUCIUIUIMHAME SIBIITIOTCS: be3omacHOCTh ku3HeAesTeNbHOCTH, ONTHYECKHE
MeTozbl 00paboTku nHpopmanuu, Ontudyeckoe MatepuanoBeneHue, OcHoBbl GoToHukH, [Ipudops! KBaH-
TOBOM JIEKTPOHUKU U (HOTOHUKH, CXEeMOTEXHUKA, DJIEKTPOTEXHUKA U AJIEKTpOoHUKa, Du3mka.

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
KapTUHY MHpa Ha OCHOBE 3HAaHUSI OCHOBHBIX IOJIOKEHUH, 3aKOHOB U METOI0OB €CTECTBEHHBIX HAyK M Ma-
TEMaTUKH;

—  OIIK-2 criocoGHOCTBIO OCYILECTBIATh MOUCK, XpaHeHUe, 00padoTKy U aHAJINW3 MHPOPMALUU
U3 Pa3JIMYHbIX UCTOYHUKOB M 0a3 NaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM ¢opMaTe ¢ HCIOIb30BaHUEM
MH(QOPMALMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH;

— OIIK-5 cnoco6HOCTRIO 00pabaTeiBaTh U MPEACTABIATh JaHHbIE SKCIEPUMEHTAIbHBIX HCCIIE-
JIOBaHUH;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBHbIE (PU3MUECKUE SABJICHUS, (PyHIaMEHTAIbHbIE IOHATHSA, 3aKOHBI U TEOPHH 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 JTaHHBIX.

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

Bunpl yueGHOI nesTenbHOCTH Bcero uacos CemecTpsl
2 cemecTp 3 cemecTp 4 cemectp
AynuTopHbIe 3aHATHS (BCETO) 258 92 90 76
Jlexuun 100 36 36 28
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[IpakTuyeckue 3aHATUS 98 36 34 28

JlaboparopHbie pabOTHI 60 20 20 20

CamocTtosiTenbHas paboTa (Bcero) 210 88 54 68

OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 72 36 16 20

pabotam

[TpopaboTka JIEKITMOHHOTO MaTepHuaia 44 14 12 18

[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 94 38 26 30

ceMuHapam

Bcero (0e3 ax3amena) 468 180 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36

OO01mas Tpy10eMKOCTb, 4 504 180 144 180
3avetHbie EnuHUIB 14.0 5.0 4.0 5.0

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\ = =
- = 3 3 Q 2 5 =
. 8 g 8 2z 2%
HazBanus pa3aenoB TUCHUTUIUHBI 5 “ =3 o o 9 S
= 2 S = 5 0 s g
= 2 & 3z s
a [e 6 =
2 ceMecTp
1 Mexannka 12 12 8 28 60 |OIIK-1, OIIK-
2, OIIK-5
2 MonekynsipHast GU3uKa U TEPMOIIHA- 10 10 4 26 50 |OIIK-1, OIIK-
MHKa 2, OIIK-5
3 DJEeKTPUUECTBO 14 14 8 34 70 | OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 36 36 20 88 180
3 cemecTp
4 DyeKTpOMarHeTu3m 12 12 8 18 50 |OIIK-1, OIIK-
2, OIIK-5
5 Konebanus 1 BOJIHBI 12 12 8 18 50 |OIIK-1, OIIK-
2, OIIK-5
6 BonHoBas onTuka 12 10 4 18 44 | OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 36 34 20 54 144
4 cemectp
7 KBanTOoBas onTuka 6 8 8 24 46 |OIIK-1, OIIK-
2, OIIK-5
8 duszuka TBEPAOro TeNa 12 10 12 28 62 OIIK-1, OIIK-
2, OIIK-5
9 ®u3znka aTOMHOTO Spa U JIEeMEHTap- 10 10 0 16 36 |OIIK-1, OIIK-
4
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HBIX 4aCTHUIL

2, OIIK-5

Hroro 3a cemectp

28 28 20 68

144

Hroro

100 98 60 210

468

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)

A v
= 2 E
3 = =5
Z > 5
HasBanus paznenos Coneprkanue pas3zienoB JUCLUILINHEI 110 JIEKLIHUAM zF &5
o) S E
X g =
2 o 2
= o
2 ceMecTp
1 Mexanuka dusnka kak pyHaamMeHTanbHas Hayka. Kunemaruka. 12 | OIIK-1,
JlnHaMyKa MaTepuaibHOM TOUKH. 3aKOHBI COXpaHe- OIIK-2,
Hus. Mexanuka TBeporo rena. OCHOBBI PENIATUBUCT- OIIK-5
CKOM MEXaHUKH.
Hroro 12
2 MonekynsipHast pusnka | YpaBHEHHUSI COCTOSIHHS HIealIbHOTO Ta3a. M3omporec- 10 OIIK-1,
Y TEPMOJMHAMHUKA ChbI UAeanbHOro raza. Kinaccuueckue cTaTUCTUKU. SB- OIIK-2,
neHus nepeHoca. O6patuMbie 1 HEOOpaTUMBIE TTPO- OIIK-5
L[ECChl. DHTPOIIHUSL.
Hroro 10
3 DNeKTpUYECTBO DIEKTPOCTATUYECKOE TT0JI€ B BAKyyMe. DIIEKTPOCTa- 14 |OIIK-1,
TUYECKOE T10JI€ B AUAJIEKTpUKE. [IpOBOIHUK B dIIeK- OIIK-2,
TPUYECKOM I10JI€. DHEPrus ekTpudeckoro moss. [lo- OIIK-5
CTOSIHHBIN JIEKTPUYECKUI TOK. DINEKTPUIECKUIN TOK B
razax. [lonstue o mnazme. [1na3sma B MarHuTHOM
ToJIe.
Hroro 14
Hroro 3a cemectp 36
3 cemecTp
4 DnexTpoMarHeTusm MarnuTHOe noje B Bakyyme. MarHutHoe noisie B Be- 12 OIIK-1,
LIECTBE. DJIEKTPOMAarHUTHAsl MHAYKIHS. YPaBHEHHUS OIIK-2,
Makcsenna. OIIK-5
Hroro 12
5 KonebGanus 1 BOJTHBI KonebGanus. MexaHnuecKkre U dJIEKTPOMarHUTHBIC KO- 12 OIIK-1,
nebanus. Bonusl. BonHsl B ynpyro# cpese. DinekTpo- OIIK-2,
MAarHUTHBIE BOJIHBI. OIIK-5
Hroro 12
6 BonnoBas ontuka Korepentnocts. UnTepdepentus ceta. Audpakius 12 | OIIK-1,
ceta. [lomsspuzamus cBera. CBOMCTBa U OCOOCHHOCTH OIIK-2,
pacnpoCTpaHEHUsl CBETOBBIX BOJIH B Pa3INYHBIX Cpe- OIIK-5
nax. /ucniepcus cera.
Hroro 12
Hroro 3a cemectp 36
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4 cemecTp
7 KBaHTOBas ONTHKA TeruoBoe uznydyenue. @oronsl. Buemnuit potord- 6 OIIK-1,
(exT. OIIK-2,
Htoro 6 OIIK-5
8 ®uszuka TBepaoro tena | OCHOBBI TEOPUU TEILIOEMKOCTH TBEPAOTO Tela. Jiie- 12 | OIIK-1,
MEHTBI 30HHOUM TEOPUH TBEPIBIX TeI. MeTasl, po- OIlK-2,
BOJIHUKH U AUAIEKTPUKH. OCHOBBI TEOPUU DIIEKTPO- OIIK-5
IIPOBO/IHOCTH TBEPABIX TE.
Hroro 12
9 ®usuka aromHoro sapa | CtpoeHue saep. PannoakTMBHOCTh. 3aKOH painOaK- 10 OIIK-1,
1 DJIEMEHTAPHBIX YaCTULl | TUBHOIO pacrnaja. SnepHble peakiuu. DIeMeHTapHble OIIK-2,
yacTtuilel. Kitaccudukanus u B3anMHas rpeBpariae- OIIK-5
MOCTb 3JIeMeHTapHbIX yacTull. CoBpeMeHHas (huznye-
CKasl KapTHHA MUpA.
Hroro 10
Hroro 3a cemectp 28
Hroro 100

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Peabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEKIUCHUILTHHAPHBIE CBSI3M C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne pazaenoB qaHHOW MUCHIMIUIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE

HauMeHOBaHHE IUCLUILINH 00ecIIeunBaroIX U 00ECIEYNBAEMBIX JUCIIUITINH
1 2 3 4 5 6 7 8 9
[IpeamecTByromue TUCHUTIITUHBI
1 KBanToBas MexaHuKa
2 Marematuka + + + +
3 dusuka + + + +
[Tocnenyromuye TUCITUTIITUHBI
1 be3onacHOCTE XHU3HEIES-
3HeAC + + + + + + + + +
TEJILHOCTH
2 OnTuveckue MeToIbl oopa- n . n
060TKHM HH(pOpMaLUU
3 OnTrueckoe MaTepuanoBe- . n n
iS55 (5
4 OcHOBBI (POTOHUKH +
Ilpu bl KBAHTOBOM K-
5 IIpubop AHTOBOM dJ1€ 4 n N .
TPOHUKH U (POTOHUKHU
6 CxeMOTEXHHUKA + + + +
7 DneKTpOTEXHUKA U AIIEKTPO- 4 N
HHUKa
8 dusuka + + + + + + + + +
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -
TUH

Bunnl zansatuit

DOpMBI KOHTPOJIA

% Kommerenimn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

©)

KonrtponrsHas pabora, Jk3a-
MeH, KomnokBuym, 3amura
ordera, OTder 1o sadbopa-
TOpHOM pabote, 3auer, TecT,
HuddeperunpoBaHHbIii 3a-
Yyer

OIIK-2 + + + + KonTpoasHas pabota, Jk3a-
MeH, KomnokBuym, 3amura
otyera, OTtyer 1o nabopa-
TopHOI pabdote, 3auer, TecT,
JuddepennmpoBaHHbIi 3a-
9eT

OIIK-5 + + + + KonTpomnsHnas pabora, Jk3a-
MeH, KomnokBuym, 3aiura
otuera, OTuer no abopa-
TOpHOI pabote, 3auer, TecT,
JuddepennmpoBaHHbIi 3a-
4eT

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYECHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX paboT

3 z S
3 =
Z %5
Ha3zBanus pazznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o E
59 2 3
e e g
= o
2 ceMecTp
1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO BpalllCHUSI. 4 OIIK-1,
OmnpeneneHne MOMEHTa MHEPLIMU TBEPABIX Tell. 4 OIIK-2,
OIIK-5
Hroro 8
2 MonekynsapHas ¢pusuka |M3ydenue pacnpenenenus bonabimana. 4 OIIK-1,
Y TEPMOJUHAMUKA Hroro 4 OIlK-2,
OIIK-5
3 DIEeKTPUUECTBO N3yuenune 3meKTpocTaTiyecKoro moJsi. 4 OIIK-1,
N3yyenue CBOMCTB JUAIIEKTPUKOB B II0JIE IIJIOCKOTO 8%5_2’
KOHJICHCATOPA. i

CornacoeaHa Ha noprane Ne 30940 7



Uroro 8

Uroro 3a cemectp 20

3 cemectp

4 DneKTpOMarHeTu3mM N3yyeHnne MarHuTHOTO I0JIs1 KPYTrOBOI'O TOKA. OIIK-1,
Omnpenenenne yaeapHOTO 3apsja 3JIEKTpOHa METOIOM 8%5? ’
MarHeTpOHa. )
Hroro

5 Konebanus u BOJIHBI CroxxeHue B3aMMHO MEPIEHAUKYIISIPHBIX KOIeOaHui 4 OIIK-1,
¢durypsl JIuccaxy. OIIK-2,

3y4eHHE 3aTyXaIOLIUX 3JIEeKTPOMAarHUTHBIX KojeOa- 4

HU.
Hroro

6 BonHoBast onTuka N3yuenue uaTepdepeHITNM JIa3ePHOTO U3ITYICHHS. OIIK-1,
Htoro OIIK-2,

OIIK-5
Hroro 3a cemectp 20
4 cemectp

7 KBanToBas onTuka TeroBoe U3ny4eHue. OIIK-1,
Buemnuit poroaddext. M3ydenne 3akona CroneroBa 811:115?
1 TIpoBepKa GopMyJIbl DUHIITEIHA. ;
Hroro

8 ®uszuka TBeproro tena |OnpenencHue LIMPUHBI 3alPEIEHHON 30HbI IOIYIIPO- 4 OIIK-1,
BOJIHUKA 10 TEMIIEPATypHOU 3aBUCUMOCTH 0OPaTHOTO OIlK-2,
TOKa AUOJA. OIIK-5
Baytpennuii porodrddexr.
TyHuenbHBIN 3P GEKT B BEIPOKACHHOM p—h — MEPEX0-
€.
Hroro 12

Hroro 3a cemectp 20

Hroro 60

8. [IpakTHYeckue 3aHATHS (CEMUHAPHI)

HanmeHoBaHME MPaKTHUECKUX 3aHATHI (CEMUHApOB) MpHUBEAEHO B Tabmmue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUH (CEMHUHAPOB)

Hazsanus pas3aciioB

HaumeHoBaHue mpakTUUECKUX 3aHATUIN (CEMHHAPOB)

TpynoeMkocTb,
q

dopmupyembie
KOMIIETEHIINN

2 cemecTp

1 Mexanuka

Kunemarnka MOCTYIATCJIbHOTO U BpAaIlaTCIbHOI'O
JABMOKCHU A

[\

3aKOHBI AWHAMHUKHU IMMOCTYIATCIIbHOI'O ABUKCHUA

3aKOHEBI AWHAMHWKHU BpallaTCJIbHOI0 ABHUXKCHUA

OIIK-1,
OITK-2,
OITK-5
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Pabota. Dueprus

3aKoHBI COXpPAaHEHUS! UMITYJILCA, MOMEHTa UMITYJIbca U
SHEPTUU

PenstuBucTCKas MeXaHWKa

Hroro

12

2 MonekynspHas pusnka
U TEPMOJMHAMUKA

I/I3onpoueccm, TEILIOEMKOCTh OJJHOATOMHBIX ¥ MHOTO-
ATOMHBIX I'a30B

Pacnpenenenuss Makcsenia u bonsiimana

TenoemkocTk raza. @opmyna Maiiepa

HepBoe Ha4aJIO TCPMOJUHAMUKHU. I_II/IKJ'ILI

Bropoe Hauano TepMoauHAMHUKU. DHTPOIHS

NN

HUroro

—
S

OIIK-1,
OITK-2,
OITK-5

3 DnekTpuuecTBO

3axoH Kynona

HamnpsxénnocTs anekTpudyeckoro noist. Teopema
I'aycca

NN

CBs13b MCXKAY HaAIIPAKCHHOCTBIO U ITIOTCHIIHUAJIOM

[Torennman. Pabora cuit 3IeKTPOCTATUYECKOTO TIOJIS

BemecTtBo B QJICKTPOCTATHUYCCKOM II0JIC

OnextpoemkocTb. Konnencaropsl. CoequHeHHE KOH-
JIEHCATOPOB. DHEPTUs IEKTPOCTATUUECKOIO M10JIS

NN NN

[TpaBuna Kupxroda mis nerneit mocTosHHOTO TOKa.
[lnoTtHOCTH TOKA. K.11.11. HICTOYHMKA TOKA

Htoro

14

OITK-1,
OITK-2,
OIIK-5

Hroro 3a cemectp

36

3 cemecTp

4 DIeKTpOMarHeTu3M

MarnutHoe noJie. 3akoH buo-Caapa-Jlamnaca

Cuna Amnepa. Cuna Jlopenia

[IpumeneHnne TeopeMbl 0 HUPKYISIUU BEKTOpA Mar-
HUTHOW MHAYKIHH JIJI pacyéra rnojaen

MarHuTHOE I10JI€ B BEILIECTBE

BHCKTpOMaFHI/ITHaﬂ HHAYKOUA

3Hepr1/151 MAar"auTHOI'O I10J14

Hroro

OIIK-1,
OITK-2,
OITK-5

5 Kosrebauus 1 BOITHBI

IMapmonnyeckue konedanus. CiaoxeHne rapMoHUYe-
CKUX KoneOaHuit

3aryxarorue KoieOaHus

BrinyxaeHHbIe KOeOaHUs

Ynpyrue BoJHbI

3J'I€KTp0MaFHI/ITHI)I€ BOJIHBI

Axyctudeckuii u ontrueckuii dpdexr dorepa.
DHeprus BOHBL. [ITOTHOCT TOTOKA YHEPTHH.

NN

OITK-1,
OI1K-2,
OIIK-5
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Uroro 12
6 BonnoBas ontuka I'eomeTprueckas u onTuyeckas pasHOCTb XOJa JIy4ei 2 OIIK-1,
Wutepdepennus cBera 2 811:[[;2 ’
Judpakius ceeta 4
[Tonsipusanus ceera 2
Hroro 10
Hroro 3a cemectp 34
4 cemectp
7 KBanToBas onTuka TeroBoe u3ny4eHue 2 OIIK-1,
Buemnuit potordp ekt 2 811:115_?
Dddexr Komnrona 2
®oronbl. UMnynsc ¢porona. [laBienue cBeta 2
Uroro 8
8 dusuka TBepaoro Tena | KBaHTOBBIE CTATUCTHKU 2 OIIK-1,
TeroBbie CBOMCTBA TBEPABIX TEI 2 811:115_?’
DJEKTPONPOBOIHOCTH IPOBOAHUKOB 2
[TonynpoBOHUKHU. DIEKTPONPOBOJHOCTD MOTYTPO- 2
BOJ/IHUKOB
Baytpennuii porosrddexr. Kontaktsl TBEABIX TET 2
Hroro 10
9 ®uzuka aTOMHOrO sApa |3aKOH PaJMOAKTUBHOIO pacnajga. AKTUBHOCTb OIIK-1,
M 3MEMCHTaPHBIX 9ACTHIL | ooy re peakin 8%5_?,
HedexT Macchl. DHEprust CBsI3U. DHEPreTUYECKUl BbI-
XOJ1 SIACPHON peakuuu
OnemeHTapHble yacTulbl. usndeckas KapTuHa MUApa 2
Hroro 10
Hroro 3a cemectp 28
Hroro 98

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHIIMH TPEICTaBICHbI B

Tabimue 9.1.

9. CamocTrosiTesqibHasi padoTa

Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

Haspanwus paznenon

nn

Bunap! camocTosTensHOM
paboThI

TpynoeMKocCTb,
q
dopmupyembie

KOMIIETEHI]

DopMbI KOHTPOJIS

2 cemecTp

1 Mexanuka

—
\]

OIIK-1,
OIIK-2,
OIIK-5

[TogroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-

JuddepenunpoBaHHbIii
3a4eT, 3aluTa OT4eTa,

pam

Komnoksuym, KonTposs-
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[TpopaboTka JIEKITMOHHOTO 4 Has pabora, OT4eT 1o Jja-
Marepualia 6oparopHoii pabote, Tect
OdopmiieHre 0TIETOB TIO 12
naboparopHbeIM paboTam
Hroro 28
2 MonexynspHas ¢usuka |Ilogroroska k nmpaktuye- 10 |OIIK-1, |duddepenumrpoBaHHblit
U TEPMOJMHAMHUKA CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |3auer, 3amuTa OTYETA,
pam OIIK-5 Komnokxsuym, KoHTpoiis-
Has paborta, OTuer no na-
[TpopaboTka JIEKIIMOHHOTO 4 5 pabo 30 6e (")F
TOPHOM T T
MaTepuana opaTtopHo# pabore, Tec
OdopMmieHre 0TYETOB T10 12
J1abopaTOpHBIM paboTam
Hroro 26
3 DnexkTpuuecTBo IToaroroBka K mpaxkTuye- 16 |OIIK-1, |AuddepenunpoBaHHblii
CKHMM 3aHSITHSAM, CEMHUHA- OIIK-2, |3adeT, 3amura oT4yera,
pam OIIK-5 Komnoksuym, KonTposs-
Hast ta, OT4yeT 1o na-
[TpopaboTka JIEKITMOHHOTO 6 6a pabo aj 0 6e ?rna
MaTepuaa oparopHoii padote, Tect
OdopmiieHre 0TYETOB TIO 12
naboparopHbeIM paboTam
Hroro 34
Hroro 3a cemectp 88
3 cemecTp
4 DneKTpOMarHeTu3mM [ToaroroBka k mpakTuye- 10 |OIIK-1, |3auger, 3ammura oT4yera,
CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |KomiokBuym, KoHTpOsB-
pam OIIK-5 Has pabora, OT4eT no Jja-
[TpopaboTka JIEKITMOHHOTO 4 Goparoproit pabote, Tect
MaTepuaita
OdopmiieHre 0T4ETOB 1O 4
nabopaTopHbIM paboTam
Hroro 18
5 Konebanust ¥ BOJIHBI [ToaroroBka Kk mpakTuue- 8 OIIK-1, |3ader, 3ammura oT4YCTA,
CKHM 3aHSITHSIM, CEMHHA- OIIK-2, | KomnokBuym, KoHTposb-
pam OIIK-5 |nas pabora, OT4er 1o Jna-
[TpopaboTka TeKIHOHHOTO 4 GoparopHoli pabote, Tect
Marepuaia
OdopmieHre 0TYETOB IO 6
n1abopaTOpHBIM paboTam
Uroro 18
6 BoaHoBas ontrka [ToaroroBka k mpakTuue- 8 OIIK-1, |3auger, 3ammura oT4yera,
CKUM 3aHSITHSM, CEMHHA- OIIK-2, |KomiokBuym, KoHTpOsh-
pam OIIK-5 Has pabora, OT4eT no ja-
[TpopaboTka JIEKITMOHHOTO 4 Goparoproit pabote, Tect
MaTepuana
OdopmiieHre 0T4ETOB 1O 6
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JabopaTOpHBIM paboTam
Hroro 18
Hroro 3a cemectp 54
4 cemectp
7 KBaHTOBas ONTHKA [ToaroroBka k mpakTuue- 12 |OIIK-1, |3ammura otuera, Komio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnwHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 4 TopHoii pabote, Tec, Jk-
MeH
Marepuaia 3ame
OdopmieHre 0TYETOB 10 8
nabopaTOpHBIM paboTam
Hroro 24
8 dusuka TBepaoro Tena | [logroroBka k mpakTuue- 12 |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 1O 12
nabopaTopHbIM paboTam
Hroro 28
9 ®u3zuka atomHoro sapa | IlogroroBka k nmpaxkTuye- 6 |OIIK-1, |KomnokBuyMm, KoHTposb-
Y DJIEMEHTAPHBIX YaCTHUIl | CKUM 3aHSTHUSIM, CEMUHA- OIIK-2, |Has pabota, Tect, Dx3aMeH
pam OIIK-5
[TpopaboTka JIEKIIMOHHOTO 10
Marepuaia
Hroro 16
Hroro 3a cemectp 68
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 246

10. KypcoBasi padota (mpoekT)

He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcsl

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA

Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeSATEIbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
2 ceMecTp
3amura oTUeTa 5 5 3 13
Konnoxksuym 10 10 20
Kontponwshas padorta 10 10 10 30
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OtyeT no nabopaTopHOM 5 5 2 12

pabore

Tect 10 5 10 25

Hroro makcumym 3a nepu- 30 35 35 100

on

Hapacratomum nurorom 30 65 100 100
3 cemecTp

3amura oTUeTa 5 5 3 13

Komnoksuym 10 10 20

KonTponbhas pabota 10 10 10 30

OtyeTt no nabopaTopHOM 5 5 2 12

pabote

Tect 10 5 10 25

Hroro makcumym 3a nepu- 30 35 35 100

on

Hapacratomum nurorom 30 65 100 100
4 cemectp

3amura oTUeTa 5 5 3 13

Komnoksuym 5 5 10

KonTponbHas pabota 10 10 20

OtyeTt no nabopaTopHOM 5 5 2 12

pabore

Tect 5 5 5 15

Hroro makcumym 3a nepu- 25 30 15 70

on

DK3aMeH 30

Hapacratomum urorom 25 55 70 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBbHBIE TOUKH MpeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

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

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMBbl 0aJIOB B TPaUIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

HtoroBas cymma Oasios,
Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. CasenbeB, U.B. Kypc obmeit ¢pmsuku. B 3 1. Tom 1. Mexanuka. MonekynspHas ¢u3nka:
Y4ebHoe mocobue [DnekTpoHHbIH pecype] : yued. mocodue — DnexTpoH. aaH. — Cankr-IlerepOypr :
Jlanb, 2018. — 436 c. [DnexTponHbIN pecypc] - Pexxum noctyna: https://e.lanbook.com/book/98245, nara
obpamenus: 12.06.2018.

2. CagemnneB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnextpudecTBo U MarHeTu3M. BoJHBI.
Ontuka [DnexTpoHHBbIi pecypc] : yue0. mocobue / .B. CaenbeB. — DnekTpoH. naH. — Cankr-Ilerep -
oypr : Jlams, 2018. — 500 c. [DOnexkrtponHblii pecypc] - Pexum  mgoctyma:
https://e.lanbook.com/book/98246, nara o6pamenus: 12.06.2018.

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®dusnka TBepaoro tesa. Gu3nka aTOMHOTO si/ipa U 3JIeMEHTApHBIX YacTULl [ DJIeKTpOHHBIH pecypc] : yueol.
nocobue / .B. CaBenseB. — DnektpoH. nan. — Cankr-IletepOypr : Jlaap, 2018. — 320 c. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyna: https://e.lanbook.com/book/106893, nara obpamenus: 12.06.2018.

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. CagenbeB, M.B. CoopHHK BOMpPOCOB W 3aaad 1o oOmiei (usuke [DeKTpoHHBIN pecypce] :
yueb. nocobue / .B. CaBenbeB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 292 c. [Onek-
TPOHHEKIN pecypc] - Pesxum noctyna: https://e.lanbook.com/book/103195, nara obpamenus: 12.06.2018.
2. HUpopos, N.E. 3agaun no obmeit pusuke: YuebHoe nocobue [DneKTpoHHbIH pecypce] : yueO.
nocobue — DnekTpoH. gaH. — Cankt-IlerepOypr : Jlanp, 2018. — 420 c. [DnekrpoHHBIH pecypc] - Pe-
UM noctyna: https://e.lanbook.com/book/99230, nara obpamenus: 12.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYCCKHE TOCOOHS

1. Mexanuka: YueOHO-METOAUYECKOE MOCOOUE IO AyIUTOPHBIM MPAKTUUECKUM 3aHATHSM U
camocTosTenbHoi pabote / ['puboB 0. A., 3enun A. A. - 2018. 64 c. [DnekTponHHbIi pecypc]| - Pexum
noctyma: https://edu.tusur.ru/publications/7662, nata o6pamenus: 12.06.2018.

2. MonekynspHas pu3MKa 1 TEpMOJUHAMUKA: Y 4eOHO-METOIMUECKOe oco0ue 1Mo ayuTOpHbIM
MPAKTUYECKUM 3aHATUSAM U CaMOCTOsTeNbHOU pabore / bypnosumun B. A. - 2018. 85 c. [DnexTpoHHbII
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7520, gara o6pamenus: 12.06.2018.

3. DneKkTpuuecTBO M MarHeTusM: Y4eOHO-METOIMYECKOe NMOCOOHe MO ayAUTOPHBIM IpaKTHye-
CKHM 3aHATHIM U caMOCTOsTeNbHOM pabote / Bypauesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 12.06.2018.

4. Konebanus u BoJHbI: Y4eOHO-METOIMUECKOE TTOCOOUE MO ayTUTOPHBIM IMPAKTUUYECKUM 3aH -
TUSM U camocTostenbHOi padote / Kimmmos A. C., Menosauk A. B., FOmxkos FO. I'. - 2018. 114 c. [Dnek -
TPOHHBIH pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 12.06.2018.

5. BomnHoBas u KBaHTOBas ONTHKA: YUeOHO-METOAMYECKOE MTOCOOUE M0 ayAUTOPHBIM MPAKTHYE-
CKUM 3aHATHSM M caMocTosTeNbHOI padote / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [DOnexTponnsiii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/7694, nara obparie-
Hus: 12.06.2018.

6. AtomHas ¢usuka U ¢uznKa TBEPIAOTO Tena: YUeOHO-METOANIECKOE MTOCOOHE TT0 ayAUTOPHBIM
NPaKTUYECKUM 3aHATUSAM U camocTosTenbHOU padore / Jlsumn A. B., Uyxkos 1O. II. - 2018. 147 c.
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[DnexTpoHHBIl pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7691, nara oOpamieHus:
12.06.2018.

7. Kunemaruka paBHOYCKOPEHHOTO BpalleHus: MeTonuueckue yka3aHus K J1abopaTtopHoi pabo-
te / BypnoBumma B. A., Tposu JI. A. - 2012. 13 c. [DnexrponHsiii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/923, nara o6pamenus: 12.06.2018.

8. OmnpeneneHne MOMEHTA WHEPITUU TBEPBIX Tel: PykoBo/ICTBO K J1abopartopHoit padote 1o dhu-
3uke / TionpkoB A. B., I'pubo 0. - 2016. 12 c. [DnextpoHHslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/6692, nara o6pamenus: 12.06.2018.

9. MWzyuenme pacnpeneincHus bonpumana: Meroguueckue ykazaHus K JlabopaTopHoOil pabote /
bypaouniun B. A. - 2018. 9 c¢. [DnekrpoHnbldi pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/7642, nata obpamenus: 12.06.2018.

10. M3ydeHue 3aeKTpOCTATHUECKOrO ToJist: MeTomudyeckne ykasaHusi K jjaboparopHoir padote /
NBanoa E. B., MemoBuuk A. B. - 2018. 9 c. [DnekrtpoHHslii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/7644, nata o6pamenus: 12.06.2018.

11. V3yueHue CBOMCTB AMAIEKTPUKOB B TOJIE MJIOCKOTO KOHAEHcaTopa: MeTonnueckue yKa3aHus
K JabopatopHoit padote / bypauesckuii FO. A. - 2012. 15 c¢. [DnexTponnslii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/873, nara obpamenus: 12.06.2018.

12. V3ydyeHre MarHUTHOTO TOJIS KPYrOBOTO TOKa: MeToaudeckue ykazaHus K J1abopaTopHO pa-
6ote / MBanoBa E. B., MenoBuuk A. B. - 2018. 13 c. [Onekrponnsiii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/7646, nata o6pamenus: 12.06.2018.

13. OmnpeneneHue yaeapHOTO 3apsia IEKTPOHA METOAOM MarHeTpoHa: MeToauueckue yKa3zaHus
K JabopartopHoit padote / bypaueBckuii 0. A. - 2011. 14 c. [DnexTponHbiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/864, nara obpamenus: 12.06.2018.

14. CnoxxeHre B3aMMHO TEPIICHIUKYISIPHBIX Konebanuit ¢purypsl Jlnccaxy: Meroauueckue yka-
3aHMs K JlabopaTtopHoil padore / bypaueBckuii FO. A. - 2011. 9 ¢. [Dnekrponnslii pecypce] - Pexxum gocty-
na: https://edu.tusur.ru/publications/872, nata o6pamenwus: 12.06.2018.

15. UzyueHue 3aTyXalolMX 3JIEKTPOMArHUTHBIX KoneOaHuii: Meroauueckue yka3zaHus K Jiabopa-
TopHOW pabore / bypmoBummn B. A. - 2018. 14 c. [DnektpoHHBI pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nata obpamenns: 12.06.2018.

16. N3ydyenne wHTepdEpeHIMH JA3epHOTO HM3ITydeHUs: YueOHo-MeTroaudeckoe mocodue / Op-
aoeckas JI..  B. - 2010. 9 c¢. [OnexrpoHHbli  pecypc] - Pexum  poctyna:
https://edu.tusur.ru/publications/911, nata o6pamenus: 12.06.2018.

17. TemnoBoe uznyuenue: PykoBoacTBo k aboparopHoit padore no ¢pusuke / Kimumos A. C., Me-
moeauk A, B. - 2017. 15 c¢. [OnekrtponHeli  pecypc] - Pexum = pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 12.06.2018.

18. Buemnuii dotorddext. M3yuenne 3akoHa CtoneToBa W mpoBepka (GopMyIbl DWHINTEHHA:
Meroauueckue yka3zaHus K JiaboparopHoii padore / bypnosunun B. A. - 2018. 12 ¢. [D1eKTpOHHBIN pe-
cypce] - Pexxum noctyma: https://edu.tusur.ru/publications/7638, nata oopamenus: 12.06.2018.

19. OnpeneneHue MMPUHBI 3aMPEIIEHHON 30HBI OIYIPOBOAHUKA IO TEMIIEPATYPHON 3aBUCUMO-
CTH 00paTHOTO TOKa Auoja: PykoBomcTBo k yraboparopHoii padore / MyxaueB B. A., ®exgopor M. B. -
2009. 11 c. [Dnekrponnsiii pecype]| - Pexum mocrtyma: https://edu.tusur.ru/publications/855, mara 06-
pamenus: 12.06.2018.

20. Buytpennuii ¢porospdexr: Metonuueckre ykasanus K 1abopatopHoil padore / ByproBunux
B. A.-2018. 11 c. [OnexTponnsiit pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7640, nara
obpamenus: 12.06.2018.

21. TynuenwsHBIN 3P PEKT B BHIPOKIACHHOM p— — niepexoze: PyKkoBoACTBO k 1abopaTopHOit padoTe
/ ®emopoB M. B., Jlsuun A. B. - 2009. 12 c. [DOnektponHHbiii pecypc] - Pexum pnocryma:
https://edu.tusur.ru/publications/852, nata obpamenus: 12.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIN/10B
Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIMI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.
J1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccnonasibHbie 6a3bl JAHHBIX U HHGPOPMALNIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCLUUIUIMHBI PEKOMEHAYETCS UCIIOJIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 IIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCYPa €CThb OCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecnevyeHue JUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

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

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JEKIIMOHHBIM pa3/ielaM TUCITUTUINHEI.

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

YyeOHast aymuTopust

ydeOHast ayTuTOpHs JIJIsl TPOBENCHUSI 3aHATHHN MPAKTUYECKOTO THUTIA, YIeOHAast ayTuTOpUs IS TIPO-
BEJCHUS 3aHSATUN CEMUHAPCKOTO THIIA, MOMEIIEHUE I MPOBENEHUS TPYMNIOBBIX M WHAWBHUIYaTbHBIX
KOHCYJbTAllU/, TTOMEIICHHE JIJISl TPOBEICHUS TEKYIIEro KOHTPOJISI U POMEXKYTOUHOM aTTecTaiuu

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

Onucanune UMeroIerocs 000py10BaHUs:

- Kommnekr cnennanuzupoBanHol yueOHOI Mebenu;

- Pabouee mecTo npenoaBarens.

[TporpammMHoe obecrieueHre He TpeOyeTcs.

VYuyeOHas aymuropus

yueOHasi ayTuTOpHsl 1711 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO TUIIA

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

JlaGoparopusi 31eKTpUUECTBAa U MarHeTU3Ma

yueOHas ayuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHass ayAuTOpHs IS PO -
BEJICHUS 3aHATHI J1a00paTOPHOTO THUMA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 219 ayn.

Onucanue UMeroIerocs 000pyI0BaHUS:

- JJabopaTopHbIii MakeT «DIEKTPUUECTBO U MarHeTu3m» (12 1mr.);

- [lepconanpHbIil KOMTBIOTED (12 TMIT.);
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- Konrponnep uzmepennii (12 mr.);

- locka Oenas 11 IMCbMa MapKepoM;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- Pabouee mecTo mpenoaBares.

[Iporpammuoe obecrieueHue:

ASIMEC

LibreOffice

Microsoft Windows 7 Pro

Pacuer norpemHocTeit pusnueckux n3MepeHHi

JlabGopaTopust TepMOAMHAMUKH

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

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, a. 74, 223 ayg.

Onucanue UMeroIerocs 000py10BaHUs:

- JJaGopaTopHbIii MakeT Mo TepMouHAMUKE (6 IIT.);

- [IepcoHanbHBIN KOMIIBIOTED;

- KommiexT cnenuain3upoBaHHON yueOHOM MeOem;

- Pabouee mecto npenogaBarens.

[IporpamMmMHoOe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacyer morpemHocTel GpuznuecKkux U3MepeHH

JlaGopatopust kBaHTOBOU (hU3UKH

yueOHasl ayIUTOpus AJIsl IPOBEICHHs 3aHATUI NPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpoO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

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

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopuslit MakeT "KBanToBas ¢usuka" (10 mr.);

- [IepconanbHBIN KOMIBIOTED;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpammHoOe obecrieueHue:

— LibreOftice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTeil puznyecKkux u3MepeHuit

Jlaboparopusi MEXaHUKU U MOJIEKYIIPHOU (PU3UKH

ydeOHast ayuTOpHs ISl IPOBEICHHSI 3aHITHH IPAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -
BEJICHUS 3aHITHIA TaO0OPaTOPHOTO THUMA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynwuia, n. 74, 232 ay.

Onucanue uMerouierocs 000pya0BaHuUs:

- Jlabopatopusie MakeTsl: «MonekymsipHas ¢usuka» (10 mT.), «Mastauk Ob6epoekay» (10 miT.),
«Mamuna AtByna» (3 mrT.), «MoOMeHT uHepuum» (4 mirt.);

- [lepconanbublit kommbroTep (10 mt.);

- KonTpomnep usmepennit (10 mr.);

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacder morpemHocTe# puzHUECKUX H3MEPEHUI
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JlaGopaTopust 1a3epHOM ONTHUKH

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnauna ynuna, a. 74, 235 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- 'ennoneoHoBbI sazep (8 mit.);

- OnTryeckasi CKaMbsl C MPUHAJISKHOCTIMH (8 1IIT.);

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMmmMHOe oOecrieueHre He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIIIHHBI J1JIs1 JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/0B

OcBoeHME IUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00yUEHHsI OOILEro U CIelUaaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MIPeyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmnapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Ipuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpenoiaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATUAX C 0OYy4YaIOIIUMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOHCTBA BBOJIA MH(OpMALIMY U IpyTHe TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIr0/Iel ¢ MHBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
Touka ABMKETCS U3 LEHTpPa CIUPAJIU C paBHOMEPHO YObIBarolieil ckopocThio. [Ipu 3ToM BennunHa
IIOJIHOT'O YCKOPEHUS TOYKH ...
YMEHBIIAETCS
YBEIUYMBACTCS
HE U3MEHSIETCS
paBHA HYIIIO

Ha abGcomoTHO TBepaoe TENO ACWCTBYET MOCTOSHHBIA MOMEHT cuil. Kakue u3 mepeyrclieHHBIX
HIKE BEJIMYMH U3MEHSIOTCS 110 IUHEHHOMY 3aKOHY?

YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE

MOMEHT UHEPIIUY 1 MOMEHT UMITYJIbCA

YIJIOBasi CKOPOCTh U MOMEHT UHEPLIUHU

YIJI0Basi CKOPOCTh U MOMEHT UMITYJIbCa

BenuunHa MOMeHTa UMITyJIbCa TeJla U3MEHSETCS ¢ TEeYEHHUEM BpeMeHH 10 3akoHy L=t(t+2) (B enu-
Hunax CU). Ecniu B MOMEHT BpeMeHH 2 ¢ YITIOBOE YCKOPEHHE COCTaBIsAEeT 3 paj/c”2, TO MOMEHT UHEPLIMH
tena (B enuanmax CH) paseH ...

2

1

0,5

4

Ha koHITaX HEBECOMOTO CTEpKHS 3aKPEIUICHBI JBAa MAaJCHBKMX MAaCCUBHBIX Iapuka. CTep:KeHb
MO>KET BpPaIaThCsl B TOPU30HTAIBHOM MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, IPOXOSIIEH Yepe3 cepe -
Hy cTepkHs. CTEpKEeHb PaCKPYTHIIH J0 YIJIOBOU CKOpocTH ®. [lof geiicTBuEM TpeHUs CTePKEHb OCTAHO-
BUJICS, TIPU 3TOM BBIIETUIOCH 4 JIK TETIOTHI.

Ecnu crepxeHpb pacKpyTUTh 10 YITIOBOM CKOPOCTH ®’ = /2, TO IPH OCTAHOBKE CTEPIKHS BBIJCIIHT -
Csl KOJIMYECTBO TeroThI (B k), paBHOE ...

0,5

2

1

4

TerutoBast mammHa padotaet no nukiy Kapao. Ecnu temneparypy HarpeBatens U XOJIOAWIbHUKA
YMEHBIINTH Ha oguHakoByro BesmunHy AT, To KIIJ[ nukna ...

YBEITUYUTCS

HE U3MEHUTCS

YMEHBUIUTCS

JUISl OTBETA HEJTOCTATOYHO JAHHBIX

Bo ckonbko pa3 yBenMUUTCS CpelHEKBaApaTHYECKasi CKOPOCTh MOJIEKY H1€ajIbHOTrO ra3a MnpH Io-
BBIIIIEHUHU aOCONIIOTHOM TeMIieparypsl B 4 paza?

HE U3MECHHUTCS

0,5

2

4

Ot Kakou u3 NPUBCACHHBIX HWIKC BCIIMYUH, XAPAKTCPUIYIOIIUX MOJICKYJIbI, 3aBUCUT HABJICHUC
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haeaabpHOro rasa?
CHUJIBI IPUTSDKECHUAS MEXTY MOJICKYJIaMH
KMHETUYECKON YHEPTUH MOJIEKYJI
CHJIBI OTTAJIKUBAHUS MEKY MOJIEKYJIaMU
MOTCHIMAIIbHOW SHEPTUH B3aUMOICUCTBUSA MOJIEKYIT

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

MaKCuMaJIbHa

UMEET Cpe/IHee apuPMETHICCKOE 3HAYCHUE

HMCECT OTPULATCIILHOC 3HAYCHHUC

BekTop Hanps»KeHHOCTH 3JIEKTPOCTATUYECKOTO MO, CO3JAaHHOTO MEXKIY OOKIaJAKaMH TIOCKOTO
KOHJICHCATOpA HAIIPABJIEH. . .

OT OTPUIATETIHLHON OOKIIAKU K MOJIOKUTEILHOM

B CTOPOHY BO3pACTaHUs NOTECHIIMAJIA

napajuieIbHO 0OKITIaIKaM

B CTOPOHY YObIBaHUS IOTEHIHAIIA

Toueunslid 3apsia +q HAXOMUTCS B MEHTpe cepruueckor moBepxHocTH. Ecnu n1o0aBuTh 3apsaa —q
BHYTPb CepHUECKOIi TTOBEPXHOCTH, TO TTOTOK BEKTOPA HAMPSHKEHHOCTHU IEKTPUIECKOTO TMOJIS Yepe3 110 -
BEPXHOCTH CEPHI. ..

YBCIUYUTCA

YMEHBIIUTCS

paBEH HYIIIO

HE U3MEHUTCS

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

40

10

20

30

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

npsmast

napabosna

CTIMpaJIb

OKPY>XHOCTh

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

Oneprus (W) nponopuuoHanbHa ammutyzae (A)

Oueprus (W) mporopimoHaibHa KBaApaTy aMIUTATYIbI (A)

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

EMKocTh Kone6aTenbHOro KOHTypa pajuonepeaarduka ymensta ¢ 1000 go 250 nd. Kak npu
ATOM M3MEHWIACh UIMHA U3JIy4aeMbIX NIEKTPOMATHUTHBIX BOJIH?

yYMEHbIIMIACh B 4 paza

YMEHBIIIWIACH B 2 pa3a

yBEeJIMUWIAch B 4 pasa

HE U3MEHWIaCh
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[Ipu pe3onance:

PE3KO pacTeT 4acToTa KolleOaHwmii

KOJIeOaHUS 3aTyXaroT

4acToTa KoJieOaHuil paBHa HYJIIO

COBIAJIa€T YaCcTOTa COOCTBEHHBIX U BHIHYKIACHHBIX KOJICOaHUM

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

MOTIepEYHBIC

HpOI[OJ'H:HBIe

COOCTBEHHBIC

KOTEPEHTHBIC

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

1,33

3

1

1,5

[T1acTUHKY M3 ONTUYECKHU aKTUBHOTO BEIIECTBA TOMIMHON d = 2 MM MOMECTWIM MEXIy Mapal-
JebHBIMH HUKOJISIMU, B PE3YJIbTATE YETO IIOCKOCTh MOJIIPU3AIIMd MOHOXPOMATHUYECKOrO CBETa MOBEPHY -
nack Ha yroa 300. [Tone 3peHust noysipuMeTpa CTAaHET COBEPIIEHHO TEMHBIM ITPU MUHUMAJIBHOM TOJIIIUHE
(B MM) TUIACTUHKH, PAaBHOMH ...

2
4
6
8

Ha nuagparmy ¢ KpyriabIM OTBEpCTHEM PaInycoOM 2 MM HaJaeT HOPMAJIBHO MapauIeIbHbIN My40K
cBeTa JuuHOM BonHbI 0,5 MkM. Ha myTu iydeid, npoiiemux yepe3 OTBEPCTUE, Ha pacCTOSIHUM 1 M mome-
Iat0T 3KpaH. B oTBepcTHn nuadparMel st TOYKH HA KpaHE YKIIaIbIBAIOTCS 30H OpeHes.

8

4
9
5

[To Mepe HarpeBaHus Tesla €r0 CBEUCHUE U3MEHSETCS clenyromuM oopazom. [Ipu koMHaTHOI TeM-
neparype cBeueHUE B BUAMMOM 0ONacTu crekTpa He Habmopaetcs. [lo Mepe MOBBILIEHUS! TeMIIEpaTyphbl
TEJI0 HAYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOSIIMM B KPACHBIM LIBET («KpPAaCHOE KaJIeHHUE), a
3aTeM B Oenblil («Oeroe KajieHue»). 3aKOHOMEPHOCTH M3MEHEHHSI IIBETa CBEUCHHUS Tejla MPU HarpEeBaHUH
OOBSCHSIOTCS

3akoHoM Ctedana-bonpiiMana

3akoHOM Kupxroga

U3 MPUBEIEHHBIX BAPUAHTOB HET BEPHOTO

3aKOHaMHU cMmenleHus Bruna

14.1.2. Dx3aMeHALIHOHHBbIE BOIPOCHI
KBanrtoBas ontuka

1. TernoBoe uznyyenue. 3akon Kupxroga.
2. 3akon Credana-bonbiimana. 3akon cmenieHus: Buna.
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3. ®opmyna ITnanka.

4. Buemauit hoToddhPexT.

5. ®otonsl. OnbIT boTte (MeToa coBnaaeHuit)

6. Dddext Komnrona.

7. TOPMO3HOE PEHTIC€HOBCKOE M3JIy4eHHE. XapaKTePUCTUUECKOE PEHTTE€HOBCKOE U3TyUCHHUE.
8. JlaBaeHue cBeTa.

®dusuka TBEPAOIo Tela

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.

dusnka aTOMHOTO AApa U 3JICMCHTAPHBIX YaCTHUIL]

. CocTas, pa3mep, XapaKTEepUCTUKH, CITUH aTOMHOTO sJIpa.
. Mogenu atoMHOTO fAzpa.

. SinepHbie cubL.

. 3aKOH paJMOaKTUBHOIO pacmaja.

. 0, B, y -pacman.

. DddexT Méccbayapa.

. SlnepHbie peakuuu.

. lenenue siaep.

. CBOICTBa U THUIIBI AIIEMEHTAPHBIX YACTHII.

10. XapakTepucTUKH B3aUMOJCHCTBUIN AJIEMEHTAPHBIX YaCTHIL.
11. CBoiicTBa HEUTPHUHO.

12. KBapkoBas MOJIEIb CTPOEHHUSI aIPOHOB.

O 00 1N DN K W~

14.1.3. TemMbI KO1TOKBUYMOB
MexaHuka
MonexkyrsipHast GU3uKa 1 TEPMOJUHAMUKA
DNEKTPUYECTBO
DneKTpoMarHeTusM
Kone6anus u BoiHbI
BonnoBas ontuka
KBaHToBas onrtuka
®du3uka TBEpPAOIo Tela
®u3nKa aTOMHOTI'O SApa U 3JIEMEHTAPHBIX YaCTHUL]

14.1.4. 3auér
DNIEeKTPOMarHeTU3M

1. CtaTnyeckoe MarHUTHOE MoJjie B Bakyyme. Bektop MarHuTtHoM MHaykiuu. 3akoH buo-Casapa-
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Jlarnaca.

. MaraurtHoe 1mose KpyroBoro Toka. MarHuTHOE 1oJjie IBHXKYILErocs 3apsja.

. 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.

. MarautHoe nosne B BenjecTBe. HamMarHnueHHOCTh ¥ HAPSKEHHOCTh MATHUTHOTO TIOJISL.
. 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.

O 01N L B~ W

Konebdauus 1 BOIHBI

1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHMA.

2. CnoxeHre rapMOHUYECKHX KOJICOaHUH.

3. KBazucranuonapusie Toku. CBOOOTHBIE AJIEKTPOMAarHUTHBIE KOIeOaHUSI B KOHType 0e3 aKTUB-
HOTO CONPOTUBJICHUS.

4. CBOOOIHBIC 3aTyXAIOIIUE JIEKTPUUECKHIE KOJICOaHHs B KOHTYPE.

5. BeIHYK/IeHHBIE dIIEKTpUUecKre KojaeOaHus. SIBjaeHne pezoHanca. [lepeMeHHbIN TOK.

6. YpaBHEHHUS ITOCKON B CPeprIeCKON BOJIH.

7. Hanoxxenue (uaTepdepenius) BoaH. CTosiure BOTHBIL.

8. Dddext ommepa as 3BykoBbIX BoH. Onrrrueckuit agdext Jomepa.

9. DneKTpoOMarHuTHHIE BOJIHBI.

10. DHeprus 3MeKTpOMarHuTHON BOJIHBI. IHTEHCUBHOCTD M UMITYJILC 3JIEKTPOMArHUTHOM BOJIHBI.

Bomnxosas ontuka

. Uarepdepennus ceera. Meron FOnra. [lluprna monoc nuaTepdepeHIum.

. UaTepdepentus npu oTpakeHUH IPpU OTPAKESHUH OT TOHKOHM MPO3PaYHOM TIACTUHKY.
. Konbira Herotona.

. Hudpaxmms ceera. [Ipunnun [olirenca-dpenens.

. Merop 30 @penensi. 30HHas MJIACTUHKA.

. Audpaxmust Ha KpyriioM OTBEPCTUH M HEMPO3PAYHOM JHCKE.

. Mudpakuumst ot menu.

. Audpaxponnas pemeéTka.

. CniextpanbHoe pa3inoxeHue. Pa3zpemaronias CocoOOHOCTh PEIIETKH.

10. Audpakius Ha NpOCTPAHCTBEHHBIX peméTkax. Juppakius peHTTeHOBCKHX JTy4ei.
11. onsipuzaums ceera. [longpuszanus npu oTpakeHUHW U IpeioMIIeHUH. 3aKoH bprocrepa.
12. Tlonsipu3anys nNpyu 1BOMHOM JIy4eNpPEITOMICHUN.

13. 3akon Mamtoca.

O 0 1N DN B W —

14.1.5. TeMbl KOHTPOJILHBIX padoT
Mexanuka
MornekynspHas pU3MKa U TEPMOJIUHAMHKA
DNEKTPUYECTBO
DNEeKTpOMarHeTu3M
Kone6anus u BoiHBI
BonnoBas ontuka
KBaHToBas onrtuka
®u3uka TBEpPAOIo Tela
®u3nKa aTOMHOTI'O SApa U 2JIEMEHTAPHBIX YaCTHUL]
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14.1.6. Bonpocsl 1ngdepeHIIUPOBAHHOIO 3a4eTa
Mexanuka

. Kunemarmka nocrynarenbHOTO ABHKEHUSI.

. Kunemaruka BpaIaTcIbHOr0 ABMIKCHUS.

. [lnHamuka maTepraibHON TOYKH.

. Kunernueckas sneprust. PaboTta u MOIIHOCTb.

. KonceparuBnbie cuibl. [loTeHIManbHas sHEPrusi, CBsA3b MEXAY MOTCHIIMAIBHOW YHEPTUEH U

DN D W N =

CUJIOMN.

[*)

. OCHOBHO€ YpaBHEHHE IMHAMMKHU BPaIATEIIbHOIO JIBUKEHNS OTHOCUTENBHO HEMOABUKHOM TOY-
KH.

7. YpaBHEHHE TUHAMUKH BPAILATEIbHOTO IBUKEHUSI OTHOCUTEIBHO HEMOJABMKHON OCH.

8. MomeHnT nnepuuu, Teopema Llrelinepa.

9. 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

10. 3akoH cOXpaHEHUs MOMEHTA UMITYJIbCA.

11. ITpunuun otHocuTenbHOCTH [ anues.

12. PensaruBuctckas Mmexanuka. [Ipeodpazosanus Jlopenua.

13. CaenctBus u3 npeodpazoanuii Jlopenna. OMHOBPEMEHHOCTh COOBITUH, ITTUHA TEJ, ITTUTENb-
HOCTb COOBITHI B Pa3HbIX CHCTEMaxX OTCUETA.

14. PenaruBuctckast kuHemaTrka. ClI0KEHUE CKOPOCTEM.

15. PensTuBuCTCKAasA JUHAMUKA.

MornekynsipHasi pU3MKa U TEPMOJUHAMHUKA
1. Buytpennsis sueprust. Termora u padora. [IepBoe Hayano TepMOJUMHAMUKH.

. Kimaccuueckue cratuctuku (GyHKIUS pacnpeneneHus MakcBea).
. HaubGonee BeposTHas, cpefHssi KBaApaTUUHAS M CPEIHAS apruPMETHUECKass CKOPOCTH MOJICKYIT

W N

rasa.

. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

. TenmmoémkocTh raza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSIHUS MI€aJIbHOrO ra3a. M3omnpoueccsl.

. Annabatudeckuii porecc. [lomuTponuueckue mponeccsl.

. O6parumsrii 1k KapHo.

. I3MeHeHune sHTponuu npu oOpaTUMbIX U HEOOpaTUMBIX Ipoleccax. Bropoe Havano tepmoau-

O 0 3 O\ L

HaMHUKH.
10. OuTponus. PU3NYECKUN U CTATUCTUYECKUH CMBICT SHTPOMHUH.

DJIEeKTPUYECTBO

1. DOnexrpuueckoe noisie. Hanpspk€HHOCTH 3nekTpudeckoro mnois. CuinoBble JUHUU. [IpuHIMD
CYNEPNO3ULIMU MIEKTPUUECKUX TOJICH.

2. Teopema Octporpaackoro-I'aycca ajisi BEKTOpa HaNpsKEHHOCTH AyekTpudeckoro nois. [lome
0ECKOHEUHOM OTHOPOAHO 3apsHKEHHON TITIOCKOCTH.

3. [Morenmuan. Pabora cui smekrpocTaTudeckoro mois. [upKymsinus BeKTopa HanpsoKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJIS.

4. CBs3b MEXy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOrO MOJIS U MOTeHIHanoM. Pacuer pasHocTH
MOTEHIIMAJIOB MEXy TOYKaMHU N0Jst (00pa30BaHHOTO OECKOHEUHOH 3apsKEeHHOM MII0CKOCTBIO, ABYMS Oec -
KOHEYHBIMU 3apsKEHHBIMU IIJIOCKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, TIPOBOISIINM LIAPOM).

5. Ilonsgpusanus JU3IEKTPUKOB.

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

7. PactipeneneHue >MEKTPUUYECKUX 3apsA0B Ha MpoBogHMKE. Hampsx€HHOCTH momst BOMM3M TO-
BEPXHOCTH 3apsHKEHHOTO MMPOBOJHUKA.

8. DnexTponBmxkymas cuina. O6001mEHHBIN 3akoH OMa /17151 HEOTHOPOAHOTO y4acTKa HEMH.

9. Pabota, moutHOCTH, 3aKkoH J[xoyns-JleHa.
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10. Pa3erBnéunsie nenu. [pasuna Kupxroda.

14.1.7. Tembl 1a00paTOpHBIX padoT

Kunematrka paBHOYCKOPEHHOTO BpalLLEHUSI.

N3yuenune pacnpenencuus bonsimana.

H3ydeHne 371eKTpOCTaTHIECKOro MMOJIA.

W3ydeHne MarHuTHOTO IOJIsl KPYTOBOT'O TOKA.

CrnoxeHue B3aMMHO NEPIEHIUKY/SIPHBIX Kojebanuit ¢purypsl Jlnccaxy.

N3yyenue unTepQepeHINU JT1a3epHOro U3ITyUeHHs.

TernoBoe u3y4eHue.

Onpenenenre MUPUHBI 3aIPELICHHON 30HBI MOJIYIIPOBOJHUKA 10 TEMIIEPATypHOH 3aBUCUMOCTHU
00paTHOTO TOKa AMOJA.

Onpenenenne MOMEHTa HHEPLUU TBEPIBIX TEII.

N3ydyeHue CBOMCTB AUDIIEKTPUKOB B IOJIE IIJIOCKOTO KOHAEHCATOPA.

Omnpenenenne yaeapHOro 3apsaaa dJ1eKTpoHa METOIOM MarHeTPOHa.

N3yueHune 3aTyxaromux 3JeKTPOMarHuTHIX KoieOaHui.

Buennuii porosdpdext. M3yuenue 3akona CrosneroBa u npoBepka GopMmyisl DHHIITEHHA.

Buytpennuii potoaddexr.

TyHHenbHbIN 3 GEKT B BEIPOKACHHOM p— — IIEPEXOJIE.

14.1.8. MeTonnyeckue peKoMeH AU

O06bEM 4acoB, NIPEIyCMOTPEHHBIX YUE€OHBIM IUIAHOM JJISl U3YUeHUs Kypca (U3MKH, HE MO3BOJISET
PacKpbITh B JIEKIMSIX HOAPOOHO M ITyOoko marepuai. [losToMy mpu peanuzanuy nporpamMmbl CTYAEHTHI
JIOJDKHBI TOCTaTOYHO MHOTO paboTaTh CaMOCTOATENBHO KaK MPU MOBTOPEHUU JIEKIIMOHHOTO Marepuaa,
TaK M MOJrOTOBKE K MPAKTHUYECKHUM, JIAOOPATOPHBIM M KOHTPOJIbHBIM 3aHATUAM. [l obGecnieueHus 3¢ -
(EeKTUBHOTO YCBOEHHSI CTY/ICHTaMU MaTepUaJIOB JTUCIMIUIMHBI HEOOXOAMMO Ha MEPBOM 3aHATHH olecre-
YUTh UX CIIUCKOM BOIIPOCOB, MOJUIEKAIINX U3YUEHUIO, CIIMCKOM OCHOBHOM U JIONOJHUTENIBLHOM JINTEpATY -
PBI 1151 CAMOCTOSITEIbHOM paboThI.

Jl1s TekyIero KOHTpOJIsl yCIeBaeMOCTH U MPOMEKYTOUHOM aTTeCTalli HCIOJIb3YeTCs TECTOBBIN
KOHTPOJIb 3HAHUM.

Ha nexmusix HeoOxoaumo oOpamiath BHUMaHUE Ha OCOOEHHOCTH MPUMEHEHHSI pacCMaTpUBaeMOTO
Marepuaia B OCIEAYIOIUX Kypcax, a Takke B Oynymiei npodecCHoHaIbHON AeITEIbHOCTH.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM AJIsl JIHI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HHBAJIN/I0B
Jis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbSI M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropuu Bubl 1ONOTHUTEIBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyarouxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboThl, BOMIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusamu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa

3peHHUs OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanuyenusiMu 110 | TecTsl, NMCbMEHHbBIE CAMOCTOSITEIbHbIE [IpenmyiecTBEHHO IPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocss Ha MOMEHT IIPOBEPKU
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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.

CornacoeaHa Ha noprane Ne 30940 26



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы коллоквиумов
	14.1.4. Зачёт
	14.1.5. Темы контрольных работ
	14.1.6. Вопросы дифференцированного зачета
	14.1.7. Темы лабораторных работ

	14.1.8. Методические рекомендации
	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

