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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

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bubl yueOHOM nesSTENBHOCTH 2 cemectp | 3 cemectp | 4 cemectp | Beero | Ennnuiel
1 |Jlexuun 36 36 22 94 4acoB
2 |IIpakTnueckue 3aHATHS 36 34 22 92 4acoB
3 | JIabopaTtopHbIe pabOThI 20 20 20 60 4acoB
4 | Bcero ayqMTOpHBIX 3aHSITUI 92 90 64 246 4acoB
5 |CamocTtosTensHas pabora 88 54 44 186 4acoB
6 |Bcero (6e3 sx3amena) 180 144 108 432 4acoB
7 |IloaroroBka U caada dK3aMeHa 36 36 72 JacoB
8 | OObmas TpyI0eMKOCTh 180 180 144 504 9acoB
5.0 5.0 4.0 14.0 3.E.

JuddepeHurpoBaHHbIi 3a4eT: 2 ceMecTp
Ox3ameH: 3, 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
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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
Huctunnuna «®Pusuka» (b1.6.13) otHocuTcs k 6moky 1 (6a3oBas yacTh).
[TpeniecTBYIONMME AUCIHUILTHHAME, (OPMHUPYIOIIMMH HAa4YallbHbIC 3HAHUS, SBISAIOTCS: Du3nKa,
Maremaruka.
[TocieayromuMu TUCIUIUTMHAME SBISFOTCS: Dusnka, besonacHocTh ku3HeaesTenpbHocTH, OnTH-
yeckue MeTonsl 00paboTku nHpopmanuu, Onrtuyeckoe marepuanoBeaenue, OcHoBbl potonuku, [Ipudo-
PBI KBAHTOBOM TEKTPOHHUKH B (POTOHUKH, CXEeMOTEXHUKA.

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) 246 92 90 64
Jlexuun 94 36 36 22
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[IpakTuyeckue 3aHATUS 92 36 34 22

JlaboparopHbie pabOTHI 60 20 20 20

CamocTtosiTenbHas paboTa (Bcero) 186 88 54 44

OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 66 36 16 14

pabotam

[TpopaboTka JIEKITMOHHOTO MaTepHuaia 38 14 12 12

[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 82 38 26 18

ceMuHapam

Bcero (6e3 3x3amena) 432 180 144 108
[ToaroroBka u ciava 3K3aMeHa 72 36 36

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

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 =
. 5 ¢ | ¢ g% S 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 KBaHTOBAs ONTHKA 6 8 8 16 38 |OIIK-1, OIIK-
2, OIIK-5
8 duszuka TBEPAOro TeNa 10 8 12 18 48 OIIK-1, OIIK-
2, OIIK-5
9 ®u3znka aTOMHOTO Spa U JIEeMEHTap- 6 6 0 10 22 | OIIK-1, OIIK-
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HBIX 4aCTHUIL

2, OIIK-5

Hroro 3a cemectp

22 22 20 44

108

Hroro

94 92 60 186

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)

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 OIIK-5
8 ®uszuka TBepaoro tena | OCHOBBI TEOPUU TEILIOEMKOCTH TBEPAOTO Tela. Jiie- 10 | OIIK-1,
MEHTBI 30HHOUM TEOPUH TBEPIBIX TeI. MeTasl, po- OIlK-2,
BOJIHUKH U AUAIEKTPUKH. OCHOBBI TEOPUU DIIEKTPO- OIIK-5
IIPOBO/IHOCTH TBEPABIX TE.
Hroro 10
9 ®usuka aromHoro sapa | CtpoeHue saep. PannoakTMBHOCTh. 3aKOH painOaK- 6 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 6
Hroro 3a cemectp 22
Hroro 94

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

HayMeHOBaHUE TUCIUILINH o0ecreunBaOIUX U 00eCIICYMBAEMBIX JUCLHUILINH
1 2 3 4 5 6 7 8 9
[IpeamecTByromue TUCHUTIITUHBI
1 ®dusuka + + + + +
2 Maremartnka + + + + +

[Tocnenyromue TUCIUITITUHBL

1 ®uzuka + + + + + + + + +
2 be3onacHOCTD KU3HEIES-

€30I1aCHOC 3HEIE . n 4 n n . N . .
TEJILHOCTH
3 OnTryueckue MeTo bl 00pa- n n +
060TKHM HH(pOpMaLUU
4 Ontuyeckoe MaTepuanoBe- . n n
iS55 (5
5 OcHOBBI () OTOHUKH +

Ilpu bl KBAHTOBOM K-

6 IIpubop AHTOBOM dJ1€ 4 n N .
TPOHUKH U (POTOHUKHU
7 CxeMOTEXHHUKA + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmwmie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
§ Bunwl 3austuit
= = ;
© S
0} <
5 < o 8 g DOpMBI KOHTPOJIS
: £ : s :
S & S &)
ba =
OIIK-1 + + + + KonTposbHas pabota, Jk3a-

MeH, KomnokBuywm, 3amura
otyeta, OTyer mo nabopa-
TopHO# padorte, Tect, ud-
(bepeHIIMPOBaHHBIN 3a4eT

OIIK-2 + + + + KonTpomasHas pabota, Jk3a-
MeH, KomnokBuym, 3aiura
otyera, OTtyer 1o nabopa-
TopHoii pabote, Tect, Hud-
(bepeHLPOBaHHBIH 3aueT

OIIK-5 + + + + KonTposnbHas pabota, Jk3a-
MeH, KomnokBuym, 3amura
oruera, OTyer 1o yadbopa-
TopHOU paborte, Tect, qud-
(hepeHIIUPOBAHHBIH 3aUeT

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
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 UHEPLIMU TBEPABIX Tell. 4 OIIK-2,
OIIK-5

Hroro 8
2 MonekynsapHas ¢pusuka |M3ydenue pacnpenenenus bonabimana. 4 OIIK-1,
Y TEPMOJMHAMHUKA Hroro 4 OIIK-2,

OIIK-5
3 DIEeKTPUUECTBO N3yuenune 3meKTpocTaTiyecKoro moJsi. 4 OIIK-1,
N3yyenue CBOMCTB JUAIIEKTPUKOB B II0JIE IIJIOCKOTO 8%??’
KOHJICHCATOPA. i
Hroro 8
Hroro 3a cemectp 20
3 cemecTp

4 DneKTpOMarHeTu3m N3yyenne MarHuTHOIO I10J1s1 KPYroOBOI'O TOKA. 4 OIIK-1,
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Onpenenenre yaeabHOTo 3apsija AIEKTPOHa METOIOM 4 OIIK-2,
MarHeTpoHa. OIIK-5
Hroro

5 Konebanus u BOJTHBI CrnoxeHue B3aMMHO NEPIIEHIUKYISIPHBIX KOJeOaHun 4 OIIK-1,
¢uryps! JIuccaxy. OIIK-2,

3y4eHHEe 3aTyXaloIlUX 3JIEKTPOMarHuTHBIX Koseba- 4

HUM.
Uroro

6 BonnoBas ontuka Nzyuenne naTepdepeHIn Ta3epHOro H3ITyUCHHS. OIIK-1,

OIIK-2
Hroro ’
OIIK-5
Hroro 3a cemectp 20
4 cemectp

7 KBaHTOBast ONITHUKA TeroBoe u3ny4eHue. OIIK-1,
Buemnwmii poroaddext. M3yuenue 3akona CroneroBa 8?{?? ’
U poBepka GpopMyJbl DHHIITEHHA. )
Hroro 8

8 ®uszuka TBepaoro tena |OnpeneneHne LIMPUHBI 3alpeieHHON 30HbI MOIYIIPO- 4 OIIK-1,
BOJIHHMKA I10 TEMIIEpaTypHOU 3aBUCUMOCTH 0OpaTHOTO OIIK-2,
TOKa IM0J1a. OIIK-5
Buytpennnii porodddexr.
TyHHenbHbIN 3QGEKT B BEIPOKAECHHOM p— — [IEPEX0-
ae.
Hroro 12

Hroro 3a cemectp 20

Hroro 60

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)

HanmeHnoBaHue nmpakTHUECKUX 3aHATUIA (CEMUHAPOB) PUBEACHO B Tabmuiie §.1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

L v =
I -
3 =
2 = 5
HaszBanus pasnenos HanmMeHnoBanue npakTUueCKuX 3aHATUN (CEMUHAPOB) - =5
: X
> o =
a e g
= S
2 cemecTp
1 Mexanuka KunemaTrka nocTynarenbHOro U BpamaTesIbHOro 2 OIIK-1,
BIKECHUA OIIK-2,
[TK-
3aKOHBI TMHAMHUKH MTOCTYNATEIbHOTO ABHKECHHS 2 OIIK-5
3aKoHbI JUHAMUKH BPAILATEIIbHOTO JBUKEHUS 2
Pabota. Oneprus 2
3aKOHBI COXpPAHEHUS UMITYJIbCa, MOMEHTA UMITyJIbCa U 2
SHEPTUH
PensituBucTCKas MexaHUKa 2
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Htoro

2 MonekynsipHas pu3nka
¥ TEPMOJIMHAMHKA

H3onpouecchl, TEMI0EMKOCTh OJHOATOMHBIX U1 MHOI'O-
aTOMHBIX Ta30B

Pacnpenenenuss Makcgemnna u boneiimana

Temnoemkocts raza. @opmyna Manepa

HepBoe HavdaJIO TCPMOJUHAMHKH. I_II/IKJ'ILI

Btopoe Hauano TepMoauHaMUKH. DHTPOIHUS

NN NN

Hroro

—
(e

OITK-1,
OI1K-2,
OIIK-5

3 DIEeKTPUUECTBO

3axoH Kynona

HampsoxénnocTs anektpuueckoro nossi. Teopema
l"aycca

NN

CBs13b MCKAY HAIPAKCHHOCTHIO U TOTCHIHUAJIOM

IloTenuuan. PaGora cun SJICKTPOCTATUYCCKOT'O T10JIA

BemecTBo B OJICKTPOCTATUYCCKOM I10JIC

OnextpoemkocTb. Konnencaropsl. CoequHEHNE KOH-
JIEHCATOPOB. DHEPIHUs AIEKTPOCTATUIECKOTO OIS

NN N

[TpaBuna Kupxroda st neneit mocTosTHHOTO TOKA.
IInorHocTh TOKA. K.I1.1. HCTOYHMKA TOKa

HUroro

14

OITK-1,
OIIK-2,
OIIK-5

Hroro 3a cemectp

36

3 cemecTp

4 DnexTpoMarHeTu3mM

MarnutHoe none. 3akoH buo-Caapa-Jlamaca

Cuna Amnepa. Cuina JlopeHua

[IpuMeHeHne TeopeMbl O HUPKYISILIUU BEKTOPA Mar-
HUTHOYM UHAYKUUU JJI pacy€ra 1oieu

MarauTHoe 10Jjie B BCIICCTBC

DNeKTpOMarHuTHAsE UHIYKIIHS

3Hepr1/151 MAarauTHOTI'O ITOJIA

HUroro

OITK-1,
OI1K-2,
OIIK-5

5 Konebanus v BOIHBI

I'apmonnyeckue konedanus. CnoxxeHne rapMOHHUYE-
CKUX KoneOaHuit

3aryxaromniue KoieoaHus

BBIHY)KIlCHHBIe KoJeOaHus

Ynpyrue BOJIHBI

3HeKTpOMaFHI/ITHI)I€ BOJIHBI

AkycTtuueckuit u ontnueckuit agdexr Jomepa.
DHeprus BOJHbL. [IIOTHOCTH OTOKA SHEPTUH.

N (NN

Hroro

OITK-1,
OIK-2,
OTIK-5

6 BosHOBAs orrTrka

['eomeTpurueckas u onTuyeckasi pa3sHOCTh XO/Ia JIydei

WHuTepdepennus crera

Judpakuus cBeTa

OITK-1,
OI1K-2,
OIIK-5
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[Tonsipuzanus cBera 2
Hroro 10
Hroro 3a cemectp 34
4 cemectp
7 KBaHTOBasi ONITHUKA TeruioBoe u3nydeHue 2 OIIK-1,
Buemnwnii pororddexr 2 8?[?-? ’
Oddext Komnrona 2
®otonsl. UMmnynbe porona. JlaBinenue ceera 2
Uroro 8
8 ®uszuka TBepaoro tena | KBaHTOBBIE CTATUCTUKU 2 OIIK-1,
TemnoBbie CBOMCTBA TBEPABIX TEI 2 811:1152 ’
DJEeKTPONpPOBOIHOCTH MPOBOAHUKOB. [lomynpoBoaHu- 2
KH. DJIEKTPOIPOBOIHOCTD MOIYIIPOBOIHUKOB.
Baytpennuii porodrddext. KonTakTsl TBEPABIX TET 2
Hroro 8
9 ®uznka aTOMHOrO s7pa |3aKOH PaIMOAKTUBHOIO pacnajga. AKTUBHOCTb 2 OIIK-1,
¥ JJICMCHTAPHBIX 9aCTUL | ¢ o PHBIE PEaKIH b 835_2,
HedexT Maccel. DHEprust CBsI3U. DHEPreTUYECKHUI BBI- 2
XOJI IACPHON peakunuu
Hroro 6
Hroro 3a cemectp 22
Hroro 92

9. CamocTrosiTesqibHasi paboTa

Bugapl camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABIICHHI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 z 5
2 = =
) O =
Bunael camocrosTensHON = > 0
HasBanus paznenon 57 = DopMBbI KOHTPOJIS
paboThI g s 2
=S 2 2
al o g
= S
2 ceMecTp
1 Mexanuka IToaroroBka K npaxkTu4e- 12 |OIIK-1, |duddepenumrpoBaHHbIit
CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |3auer, 3ammTa OTYETA,
pam OIIK-5 Komnokxsuym, KoHTpoiis-
[TpopaboTka JIEKITMOHHOTO 4 gaﬂ pa60Tai OTgeT H?Fﬂa_
TOPHOM T T
MaTepuana opaTopHo# padore, Tec
OdopmieHre 0TYETOB 10 12
JabopaTopHBIM paboTam
Hroro 28
2 MonekynspHas ¢usmka |[loaroroBka k npaktuye- 10 |OIK-1, |AuddepenunpoBaHHbIii
U TEPMOANHAMHUKA CKHMM 3aHSITHSIM, CEMHUHA- OIIK-2, |3aueT, 3amura oT4yera,
pam OIIK-5 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 26
3 DnexkTpuuecTBo [ToaroroBka K npaxkTu4e- 16 |OIIK-1, |duddepenunpoBaHHbIit
CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |3auer, 3amuTa OTYETA,
pam OIIK-5 Komnokxsuym, KoHTpoiis-
Has paborta, OTuer no na-
[TpopaboTka JIEKIIMOHHOTO 6 5 pabo 30 6e (")F
TOPHOM T T
MaTepuaa opaTtopHo# pabore, Tec
OdopMmieHre 0TYETOB T10 12
J1abopaTOpHBIM paboTam
Hroro 34
Hroro 3a cemectp 88
3 cemecTp
4 DnexTpoMarHeTu3mM [ToaroroBka Kk mpakTuue- 10 |OIIK-1, 3amura otuera, Kosio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnbHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka TeKIHOHHOTO 4 TopHOH paboTe, TecT, Sx-
MeH
Marepuaia 3ame
OdopmieHre 0TYETOB 0 4
J1abopaTOpPHBIM paboTam
Uroro 18
5 Konebanus 1 BOJIHBI [ToaroroBka k mpakTuye- 8 OIIK-1, |3ammra oruera, Komio-
CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |kBuym, KontposnbHas pa-
pam OIIK-5 6ora, OTyer o nadopa-
TOPHOMU te, Tect, Dk-
[TpopaboTka JIEKITMOHHOTO 4 opoii pabore, Teer, 3
MaTepuaita 3aMeH
OdopmiieHre 0T4ETOB 1O 6
nabopatopHbeIM paboTam
Hroro 18
6 BoanoBag ontHka [ToaroroBka Kk mpakTuue- 8 OIIK-1, |3ammra otuera, Komio-
CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnbHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka TeKIHOHHOTO 4 TopHOH paboTe, TecT, Sx-
MeH
Marepuaia 3ame
OdopmieHre 0TYETOB IO 6
n1abopaTOpHBIM paboTam
Uroro 18
Hroro 3a cemectp 54
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa
4 cemectp
7 KBanToBas onTHka [ToaroroBka Kk mpaxkTHye- 6 OIIK-1, |3ammra otuera, Komio-
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CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |xBuym, KontpomnwHas pa-
pam OIIK-5 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 4 TopHoii pabote, TecT, Jk-
Marepuaia 3aMeH
OdopmieHre 0TYETOB 0 6
nabopaTopHBIM paboTam
Hroro 16

8 dusuka TBepaoro Tena | [loaroroBka k mpakTuue- 6 OIIK-1, 3amuTa otuera, Komio-
CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |xBuym, KontposnbHas pa-
pam OIIK-5 6ora, OTyer o nadopa-
[TpopaboTka IeKIHMOHHOTO 4 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 8
nabopaTopHBIM paboTam
Hroro 18

9 ®uzuka atomHoro sapa | IlogroroBka k nmpakTuye- 6 |OIIK-1, |KomnokBuyMm, KoHTposb-

Y AJIEMEHTAPHBIX YaCTHUIl | CKUM 3aHSTHUSIM, CEMUHA- OIIK-2, |Has pabota, Tect, Dx3aMeH
pam OIIK-5
[TpopaboTka JIEKITMOHHOTO 4
Marepuaia
Hroro 10

Hroro 3a cemectp 44
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa

Hroro 258

10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS
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. . MaxkcuManbHbIi
. 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 1KT u 2KT
KOHEIl ceMecTpa
2 ceMecTp
3amura oTUeTa 5 5 3 13
Konnoxksuym 10 10 20
Kontponrsnas padorta 10 10 10 30
Ot4er o maboparopHoi 5 5 2 12
pabore
Tect 10 5 10 25
Hroro makcumyM 3a nepu- 30 35 35 100
Oon
Hapacratomum urorom 30 65 100 100
12




3 cemecTp

3amuTa oT4eTa 5 5 3 13
Konnoxksuym 5 5 10
Kontponphas pabora 5 5 5 15
Ot4er o maboparopHoii 5 5 2 12
pabore
Tect 10 5 5 20
Htoro makcumyM 3a nepu- 25 25 20 70
Oon
OK3aMeH 30
Hapacraromum utorom 25 50 70 100
4 cemectp
3amuTa oTyera 5 5 3 13
KomnokBuym 5 5 10
KonTponbhas paboTa 10 10 20
OtyeTt no nabopaTopHO 5 5 2 12
pabote
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 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACcTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHOUN cymMmbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaiioB Ha naty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OasioB Ha naty KT 2

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

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

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

2 (HeynOBJIETBOPUTEIIBHO) (HE

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

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. CagenneB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekynspHas (hu3mka:
YyebHoe nmocobue [DneKTpoHHBIA pecypc] : yued. mocodbne — DnektpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2018. — 436 c. [DnexkTpoHHBIN pecype]| - Pexxum pocrtyma: https://e.lanbook.com/book/98245, nara
obpamenus: 12.06.2018.

2. Cagennes, M.B. Kypc obmeit ¢pusuku. B 3 1. Tom 2. DNeKTpUYECTBO U MarHeTH3M. BOIHBL
Orntuka [DnexTpoHHBIN pecypc] : yueo. mocodue / M.B. CaenbeB. — DnektpoH. naH. — Cankr-IleTep -
oypr : Jlamp, 2018. — 500 c. [OnexkrponHblii pecypc] - Pexum  goctyma:
https://e.lanbook.com/book/98246, nata oopamenus: 12.06.2018.

3. Cagenbes, U.B. Kypc obmeli ¢msuku. B 3 1. Tom 3. KBanTtoBas ontuka. AToMHass Gpu3uka.
dwuszuka TBepaoro Tena. Gu3nka aTOMHOTO S/Ipa U dJIEMEHTAPHBIX YacTHI [ DJICKTPOHHBIN pecypce] : yueo.
nocobue / 11.B. CaBenbeB. — OnektpoH. aan. — Cankr-IletepOypr : Jlanp, 2018. — 320 c. [DnekTpoH-
HBIHN pecypc] - Pexxum goctyna: https://e.lanbook.com/book/106893, nara obpamenus: 12.06.2018.

12.2. lonostHUTEILHAS JTATEPATYpPa
1. CagenbeB, 11.B. COopHUK BOMPOCOB W 3aaa4d Mo o0mie ¢usuke [IIEKTPOHHBIA pecypce] :
yue0. mocobue / M.B. CaBenbeB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2018. — 292 c. [Dnek-
TPOHHBIN pecypc]| - Pexxum nocryna: https://e.lanbook.com/book/103195, nata o6pamenus: 12.06.2018.
2. HWponos, N.E. 3amauu mo obmieit gusuke: YuedHOe mocodue [DNeKTpoHHBINH pecype] : yueO.
nocobue — DnektpoH. AaH. — Cankt-IlerepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHBIA pecypc] - Pe-
xuM foctyna: https://e.lanbook.com/book/99230, nata obpamenus: 12.06.2018.

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

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

2. MonekynspHas Gpu3MKa ¥ TEPMOJUHAMUKA: Y YeOHO-METOIMUECKOe TocoOue 1Mo ayMTOPHBIM
MPAKTUYECKUM 3aHATUSAM U CaMOCTOsATeNbHOU pabote / bypaosumua B. A. - 2018. 85 c. [DnexTpoHHbIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7520, nara o6pamenus: 12.06.2018.

3. DnekTpuuecTBO M MarHeTusM: Y4eOHO-METOIMYecKoe MOcoOHe MO ayAUTOPHBIM IMpaKTHue-
CKHM 3aHATHIM U CaMOCTOsTeNbHOU pabdote / Bypauesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 12.06.2018.

4. Konebanus u BOJHBI: Y4eOHO-METOIMUECKOE TTOCOOUE MO ayTUTOPHBIM MPAKTUUYECKUM 3aHS -
THSM U camocTosTenbHOl padote / Kimmmos A. C., MenoBauk A. B., FOmxkos FO. I'. - 2018. 114 c. [Dnek-
TpOHHBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 12.06.2018.

5. BomnHoBas u KBaHTOBas ONTHKA: YUeOHO-METOAMUYECKOE MOCOOUE MO ayAUTOPHBIM MPAKTHYE-
CKUM 3aHATHIM M caMocTosITenbHOI padote / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTponnslii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/7694, nara obpare-
Hus: 12.06.2018.

6. AtomHas ¢usuka U GuznKa TBEPIOTO Tena: YUeOHO-METOMNIECKOE MOCOOHE TI0 ayAUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTosTensHoU pabore / Jlsumn A. B., Uyxkos 1O. II. - 2018. 147 c.
[OnmexkTponHBIl pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7691, mara oOpameHus:
12.06.2018.

7. Kunemaruka paBHOYCKOPEHHOTO BpalieHUs: MeTomuueckne yKa3aHus K JJabopaTopHO# pabo-
te / BypnoBumun B. A., Tposu JI. A. - 2012. 13 c. [Dnexrtponnslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 12.06.2018.

8. Ompenenenne MOMEHTa UHEPLUHU TBEpAbIX Tes: PykoBonCcTBO K abopaTopHoii padote mo ¢u-
suke / TroapkoB A. B., I'pubo FO. - 2016. 12 c. [DOnexkrtponHslii pecypc] - Pexum mgoctyma:
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https://edu.tusur.ru/publications/6692, nata obpamenus: 12.06.2018.

9. MWsyuenme pacnpeneneHus bompimana: Meroguueckue ykasaHus K jabopatopHoi pabdote /
bypmosuumn  B. A, - 2018. 9 c¢. [OnekrtponHmiii pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/7642, nara o6pamenus: 12.06.2018.

10. V3yueHue >MEKTPOCTATHUECKOrO IMoJisi: MeToandeckue ykasaHus K J1labopaTopHoil pabore /
NBanoa E. B., MemoBuuk A. B. - 2018. 9 c. [Dnexkrponnsii pecypc] - Pexum pgoctymna:
https://edu.tusur.ru/publications/7644, nata obpamenus: 12.06.2018.

11. M3ydeHue CBOMCTB JUAJIEKTPUKOB B IMOJIE MJIOCKOTO KOHAEHCATOpa: MeToInuecKkue yKa3aHus
K J1aboparopHoit pabote / Bypauesckuii FO. A. - 2012. 15 c. [DnexTpoHHsIii pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/873, nata obpamenus: 12.06.2018.

12. VzyueHre MarHUTHOTO MOJIsI KPYrOBOro ToKa: MeTonuueckue yKa3aHus K J1JabopaTopHOil pa-
6ore / WBanoa E. B., MegoBauk A. B. - 2018. 13 c. [DnekrponHsiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/7646, nata obpamenus: 12.06.2018.

13. Omnpenenenue yAeabHOTO 3apsja 3JIEKTPOHA METOJIOM MarHeTpoHa: Meronuueckue yKazaHus
K J1aboparopHoii pabote / bypaueBckuii FO. A. - 2011. 14 c. [DnexTponHsIii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/864, nata obpamenus: 12.06.2018.

14. CnoxeHue B3aMMHO MEPIIEHAUKYISPHBIX Konebanuil ¢purypsl Jluccaxy: Meroandyeckue yka-
3aHMS K JabopaTtopHoii padorte / bypaueBckuii 0. A. - 2011. 9 ¢. [DnexTponHHBIN pecypce]| - Pexxum gocty-
na: https://edu.tusur.ru/publications/872, nata obpamenus: 12.06.2018.

15. M3ydeHue 3aTyXaromux IEKTPOMAarHUTHBIX KojeOanuii: MeTtonuyeckue ykasaHus K jabopa-
TopHOi padore / Bypmosumma B. A. - 2018. 14 c. [DOnextponHsli pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/7641, nara o6pamenus: 12.06.2018.

16. Uzyuenune uHTEpQEepeHIMH JIAa3epPHOTO U3ITy4eHus: YuyeOHO-MeToamueckoe nocobue / Op-
mockas JI.  B. - 2010. 9 c. [OnekrpoHHwlii  pecypc] - Pexum = mocrtyna:
https://edu.tusur.ru/publications/911, nata obpamenus: 12.06.2018.

17. TenmoBoe u3nydenue: PykoBoACTBO K JabopaTopHoii padote no ¢usuke / Knumos A. C., Me-
moBHuk  A.  B. - 2017. 15 c. [OnektponHsiii  pecypc] - Pexum = gocryna:
https://edu.tusur.ru/publications/7607, nata oopamenus: 12.06.2018.

18. Buemmnuii potoaddexr. N3yuenue 3akona CroneroBa M mpoBepka (HopMyibl DHHIITEIHHA:
MeTtomuveckue ykazaHus K jlabopatopHoit padore / bypaosumua B. A. - 2018. 12 c¢. [DnekTpoHHBI# pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7638, nara obpamenus: 12.06.2018.

19. OmnpeneneHrie MIUPUHBI 3aAMPEIICHHON 30HBI MOIYMPOBOJHUKA 110 TEMIIEPATYPHOI 3aBUCUMO-
cTH oOpaTtHOro Toka auoza: PykoBonacTBo k jmaboparopHoii pabore / MyxaueB B. A., ®dexopoB M. B. -
2009. 11 c. [DnexTponnbiii pecype] - Pexxum moctyna: https://edu.tusur.ru/publications/855, mara 06-
pamenus: 12.06.2018.

20. Braytpennuii potorddexr: MeToauueckue ykazanus K JlaboparopHoi padote / bByprosunina
B. A. -2018. 11 c. [DnekTponHsIit pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7640, nara
obpamenus: 12.06.2018.

21. TynHenbHbIH 3()(eKT B BRIPOXKICHHOM p—h — nepexosie: PykoBoncTBo k 1abopatopHoii padote
/ ®emopop M. B., Jlsunn A. B. - 2009. 12 c. [OnektpoHHbIi pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/852, nara obpamenus: 12.06.2018.

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

Y4eOHO-METOIMUECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuXcs
W3 YHUCIa JUI[ C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JIJ1s1 1L ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

CornacoBaHa Ha noprane Ne 30946 15



- B Ie4aTHOU hopme.

12.4. TIpodeccnonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHHM AUCLUIUIMHBI PEKOMEHAYETCS! UCII0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

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

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYuebHas aymuTopus
yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BEJCHUSI 3aHSATUI CEMUHApPCKOTrO THIIA, MOMEILIEHUE Ji MPOBEIEHUS! TPYNIOBBIX U HHIWBUIYaTbHBIX
KOHCYJIbTALlU{, IIOMEILEHNE JUUIS IIPOBEICHUS TEKYIIEro KOHTPOJISL U IPOMEKYTOUHOHN arTecTaluu
634034, Tomckast obmactb, . Tomck, Bepmmauna ynuna, a. 74, 113 aya.
Onwucanue uMeroierocs 000pya0BaHuUs:
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

YueOHas aynuTopus

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHass ayaAuTOpHs IS TIPO -
BEJICHUS 3aHITHH JIAOOPATOPHOTO THUTIA

634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 222 ayn.

Onwucanue uMeronierocst 000pyIOBaHUS:

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMmmMHOe oOecrieueHre He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT

JlaGoparopus 371€KTpHUYeCcTBa U MarHeTU3Ma

yueOHast ayuTOpHs AJIsl IPOBEICHHSI 3aHITHI PAKTUIECKOTO THIIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 219 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

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

- [lepconanbublit kommnbrotep (12 mr.);

- Konrponnep uzmepennii (12 wmr.);

- locka Genas 11 MMCbMa MapKepoM;

- Kommnekr cneunanuzupoBanHol yueOHoI mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrnieueHue:

— ASIMEC

— LibreOftice

— Microsoft Windows 7 Pro
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— Pacuer norpenrsocTeit puznyecKkux u3MepeHuit

JlaGoparopusi TepMOIMHAMHUKHI

yueOHasi ayuTOpus AJIsl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BEZICHUS 3aHATHI 1a00paTOPHOTO THUMA

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JJabopaTopHbIil MakeT Mo TepMoguHAMUKE (6 IIT.);

- [lepcoHanbHbBIN KOMIIBIOTED;

- Kommuiekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

ITporpaMMHoO€e obecrieueHue:

— LibreOftice

— Microsoft Windows 7 Pro

— Pacuer norpemnocTelt pusnueckux N3MepeHH

Jlaboparopusi KBaHTOBOH (U3UKH

yueOHas ayuTOpHsl 171l POBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH J1a00paTOPHOro THUMA

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, a. 74, 229 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- JJabopatopusiii makeT "KBanToBas ¢uzuka" (10 mrT.);

- [IepcoHanbHBIN KOMIIBIOTED;

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacyer morpemHocTel pusnuecKkux M3MepeHH

JlaGoparopust MEXaHUKU U MOJEKYIIPHOU (PU3UKU

yueOHasi ayIUTOpusl AJIsl IPOBEICHHsS 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

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

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopubie MakeTbl: «MonekyaspHast ¢puszuka» (10 mr.), «Mastauk Obepbeka» (10 mT.),
«Mammmna AtByna» (3 wr.), «MoMeHT uHepuun» (4 wr.);

- [lepconanbublit kommnerotep (10 mrt.);

- KonTpomnep n3mepennii (10 mrT.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpammHoe obecrieueHue:

— LibreOftice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTei puznyecKkux uaMepeHuit

JlaGoparopusi 1a3epHOM ONTUKU

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaO0OPaTOPHOTO THUMA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynwuia, n. 74, 235 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- 'emnoneonoBkI# s1azep (8 mit.);

- OnTrueckasi CKaMbsi C IPUHAICKHOCTIMH (8 IMIT.);

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;
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- PaGouee mecto mpenogaBarens.
[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl MCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6nacTtb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

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

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

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBaJIUIaMHU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cUCTEMBI ITPENoAaBaHus Isl 00ydarouxcs
C MHBAJIUJAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaroniyecs: ¢ HapylleHUEeM cllyxXa, 000pyloBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHKOH, BUJEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYyUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU NOMOILY BUCOYBEIUUUTENCH JIJ1s1 KOM(GOPTHOIO IPOCMOTpA.

[Tpu 3aHATHAX ¢ OOYYaIOUIUMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNApaTa HCIOJIb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA HH(OPMAIIUKU U IpYrHe TEXHUUECKHE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMalu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JIoJel ¢ UHBaA-
JIUTHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHu3alNu U3yYeHus!
JUCHUILIMHDBI

14.1. Conep:xanue OLEHOYHbIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHHSI 3aKPEIUICHHBIX 3a JUCIMILTUHON
KOMIIETSHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€E 3aaHuSs
Touka ABMKETCS U3 LIEHTPa CIIUPATIU C paBHOMEPHO YObIBarolieil ckopocTrio. [Ipu s3ToM BennunHa
MOJIHOTO YCKOPEHUS TOUKH ...
YMEHBIIAETCS
YBEITUYHBACTCS
HE U3MEHIETCSI
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paBHA HYJIIIO

Ha aGcomroTHO TBepaoe Teno AecTBYeT MOCTOSHHBIM MOMEHT cwil. Kakue M3 nepedyrcieHHBIX
HIKE BEJIMYMH U3MEHSIOTCS 110 TUHEUHOMY 3aKOHY?

YIJI0Basi CKOPOCTh M YIJIOBOE YCKOPEHHE

MOMEHT UHEPLUU U MOMEHT UMITYJIbCa

YIJIOBast CKOPOCTh U MOMEHT UHEPLIUU

yIJI0Basi CKOPOCTh U MOMEHT UMITYJIbCa

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

2

1

0,5

4

Ha xoHIlax HEBeCOMOTro CTEp>KHS 3aKpeIlIeHbl JBa MaJ€eHbKUX MAacCHUBHBIX mapuka. CTepikeHb
MO>KET BpaIaThCsl B TOPU3OHTAIBHOM MJIOCKOCTH BOKPYT BEPTHUKAIBHOM OCH, MPOXOJAIIEH Yepe3 cepeu -
HYy cTepxHs. CTepKEeHb PaCKpyTHIIM 0 YIIIOBOM CKOpOCTH ®. IToa neiicTBUEM TpEHHs CTEPKEHb OCTAHO-
BUJICS, TIPH 3TOM BBIIETUIOCH 4 JIK TETIOTHI.

Ecnu crepeHb pacKpyTUTh 10 YIJIOBOM CKOPOCTH ®’ = /2, TO IPH OCTAHOBKE CTEPIKHS BBIJCIIHT -
Csl KOJIMYECTBO TEIUIOTHI (B J[X), paBHOE ...

0,5

2

1

4

TeroBas mammHa padoraet no mukiny Kapro. Eciu TemnepaTtypy HarpeBarenst U XOJIOAWILHUKA
YMEHbIIUTH Ha oarHakoByio BenmuuuHy AT, To KII/] nukina ...

YBEIUYUTCS

HE U3MEHUTCS

YMEHBIIUTCS

JUISL OTBETa HEJJOCTATOYHO JaHHbBIX

Bo ckonbko pa3 yBelnMUUTCS CpelHEKBaApaTHYeCcKasi CKOPOCTh MOJIEKYI HJIeajbHOTO ra3a MmpH mo-
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
UaealLHOro 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 SHTPOIUS CUCTEMBI. ..
MHUHHMMAaJIbHA

MaKCHMaJjbHa

UMEET Cpe/iHee apupMeTHIecKoe 3HaUCHUE

UMeET OTPULIATEIbHOE 3HAUCHNE

CornacoBaHa Ha noprtane Ne 30946 19



BekTop HanpsKeHHOCTH 3JIEKTPOCTATUYECKOTO TIOJIsS, CO3JaHHOTO MEXIY OOKIaJKaMH IJIOCKOTO
KOHJICHCATOpa HAIpPaBJIEH. . .

OT OTPHIIATEILHOM OOKJIAKH K TIOJIOKUTEIBLHOMN

B CTOPOHY BO3pacTaHUs MOTEHIIMAJIA

napajuieIbHO OOKIIaaKaM

B CTOPOHY YOBIBaHUS TIOTEHITHAIIA

Toueunslii 3apsa +q HaXOAUTCS B LEHTpe chepuyeckoil moBepxHocTH. Ecim 106aBuTh 3apsin —q
BHYTPb C()epUUECKOI TOBEPXHOCTHU, TO MOTOK BEKTOpA HANPSHKEHHOCTH NIEKTPUUYECKOro IOJIs Yepe3 Mo -
BEPXHOCTH C(EPHI. ..

YBEJIHYUTCS

YMEHBIIUTCS

paBeH HYIIIO

HE U3MEHUTCS

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

40

10

20

30

3ap$I)KCHHa$I qacTula BJICTACT B OJHOPOAHOC MArHUTHOC IMOJIC NCPIICHANKYIIPHO MArHUTHBIM CH-
JIOBBIM JIHHUSM. TpaeKkTopuell IBHKEHUST YaCTHIIBI SIBIISICTCS. . .

npsmas

napabona

CIIHpAIIb

OKPYXXHOCTh

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

Oueprus (W) mpornopimoHaibHa aMIaTyze (A)

Oneprust (W) npornopuuoHanbHa KBaApaTy aMIUIUTYABI (A)

Oueprus (W) mpornopiimoHaibHa aMruiaTyzie (A) B 3-0if cTeNIeHH

EMKocTh Kone6aTesHOro KOHTYpa pajuonepeaaTynka ymenbmman ¢ 1000 go 250 nd. Kak npu
3TOM M3MEHWIACH JIJTUHA U3TTy4aeMbIX 3JIEKTPOMArHUTHBIX BOJIH?

YMEHBIIIWIACH B 4 pa3a

YMEHbIIMIACh B 2 paza

yBeIuuuiach B 4 pasza

HE U3MEHMJIACh

IIpu pe3onance:

PE3KO pacTeT 4acToTa KoseOaHui

KOJIe0aHMs 3aTyXaloT

4acToTa KoJIeOaHWW paBHA HYJTIO

COBIIAJ[AET YaCTOTa COOCTBEHHBIX U BHIHYXICHHBIX KOJIeOaHHA

Kak Ha3pIBaloTCs BOJTHBI, B KOTOPHIX KOJeOaHUsI YACTHUI] MPOUCXOMIAT B MEPICHAUKYISIPHON TIIIOC-
KOCTH K HaIlPaBJICHUIO PACTIPOCTPAaHEHUS BOJIH?

IIOTIEpEYHbIE

MIPOJOJIbHBIE
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COOCTBEHHBIE
KOT'€pPCHTHBIE

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

1,33

3

1

1,5

[MnacTUHKY W3 ONTHYECKH aKTUBHOTO BEIIECTBA TOMIIMHON d = 2 MM MOMECTHIIN MEXIy Mapa-
JICTFHBIMU HUKOJISIMH, B PE3YJIbTATE YETO IIOCKOCTD MOJISPU3alMd MOHOXPOMATHYECKOTO CBETa TIOBEPHY -
nack Ha yroi 300. Ilone 3peHus nousspuMeTpa CTAaHET COBEPILIEHHO TEMHBIM IIPU MUHUMAJIbHOM TOJIUHE
(B MM) TUTACTUHKH, PaBHOM ...

2

4
6
8

Ha nunadparmy ¢ KpyribIM OTBEPCTHEM PAJUyCOM 2 MM MaJaeT HOPMAJIbHO MapasuIebHbIM My40K
cBeTa JIMHOM BoaHbI 0,5 MkM. Ha myTu nydeil, npomeammx yepe3 0TBEpPCTUE, Ha pacCTOSHUU | M moMe-

HIAI0T 3KpaH. B oTBepcTrn Auadparmsl A1 TOUKH HA SKpaHe YKIIaJAbIBAIOTCS 30H Openens.
8

4
9
5

ITo Mepe HarpeBaHus Tejla €ro CBEUEHHUE U3MEHSIETCS CIeAYIomuM o0pa3om. [Ipu KoMHATHOM TeM-
nepaTrype CBEUCHUE B BUAMMON OOJNACTH CHEeKTpa He HabmomaeTcs. [lo Mepe MOBBIMICHUS TEMITIEPATypPhl
TEJIO HAUYMHAET CBETUTHCS MAJIMHOBBIM I[BETOM, MEPEXOSAIINM B KPAaCHBINA IBET («KpacHOE KaJCHHE»), a
3areM B Oenblil («Oenoe KaneHne»). 3aKOHOMEPHOCTH M3MEHEHHS I[BETA CBEUCHHS Teja NP HAarpEeBaHUU
OOBSCHSIOTCS

3akoHOM Cre(ana-bonbiMana

3akoHoM Kupxroda

U3 MPUBEJICHHBIX BAPUAHTOB HET BEPHOTO

3aKOHaMu cMelleHus: Buna

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI
DNeKTpOMarHeTus3m

1. CraTnueckoe MarHUTHOE IOJI€ B BakyyMe. BexkTtop MarHuTHOM uHIykuuu. 3akoH buo-Casapa-
Jlamnaca.

2. MaraurtHoe 1osie KpyroBoro Toka. MarHuTHoOe I0JI€ IBUXKYILErocs 3apsja.

3. 3akon Ammnepa. Cuiia, ASMCTBYIOIIAs HA MPOBOJIHUK C TOKOM B MATHUTHOM TIOJIE.

4. Cuia JlopeHua. /IpukeHue 3apsyKeHHON 4acTULIBI B OAHOPOAHOM MAarHUTHOM IIOJIE.

5. Dddext Xomna.

6. [lupkynsanus BEKTOpa MarHUTHOW MHIYKIUH.

7. PaboTa no nepeMenieHuio NpOBOJHIKA U KOHTYpa ¢ TOKOM B MarHUTHOM II0JIE.

8. MarnuTHOe 1nose B BemecTse. HaMarHnueHHOCTh U HaNpsHKEHHOCTh MAarHUTHOTO T1OJIS.

9. MarsuTHbple MOMEHTBI 3JIEKTPOHOB M aTOMOB.

10. DnexTpoaBkyIas cuia (3.1.c.) MHAyKuuu. [lpupona sBaeHus 31eKTpOMarHUTHOM WHAYKITUH.

11. SIBnenue camouHAyKIMK. B3aumHas uHIyKIus.

12. DHeprus MarHUuTHOTO MOJI.
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13. BuxpeBoe 31eKTpUUYECKOE I0JIE.
14. YpaBHenust Makcaeia.

Konebauusa 1 BOIHBI

1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHM.

2. CnoxeHre rapMOHUYECKHX KOJICOaHUH.

3. KBazucrauuonapusie Toku. CBOOOTHBIE AJIEKTPOMAarHUTHbBIE KOJIeOaHUSI B KOHType 0e3 aKTUB-
HOTO CONPOTUBIICHUS.

4. CBOOOTHBIC 3aTyXAIOIIUE JIEKTPUUECKHIE KOJICOaHHs B KOHTYPE.

5. BeIHY»K/IeHHBIE dJIEKTpUUecKre KojaeOanus. SIBjaeHue pezoHanca. [lepeMeHHbIN TOK.

6. YpaBHEHUS ITOCKON B CPeprUEeCKON 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.

Bomnnosas ontuka

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

. UaTepdepentus npu oTpakeHUH IPpU OTPAKEHUH OT TOHKOHM MPO3PaYHOH TIIACTUHKU.
. Konbira Herotona.

. Hudpaxmms ceera. [Ipunnun [olirenca-dpenens.

5. Mertop 308 @penenst. 30HHAs MJIACTUHKA.

6. ludpakuus Ha KPyTJIOM OTBEPCTHH U HETIPO3PAUYHOM JIUCKE.

7. Judpakuus OT MIEIH.

8. Audpakunonnas pemeérka.

9. CnextpanbpHoe pasznoxkenue. Pa3pemarornias ciocoOHOCTh 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.

AW -

KBaunroBasg ontuka

. TerutoBoe usnydenue. 3akoH Kupxroda.

. 3akon Credana-bonbpiimana. 3akon cmemieHus: BuHa.

. ®opmyna [lnanka.

. Buemnuit potosddexr.

. ®otonbl. OnbiT bote (MeTo coBMaieHMiA)

. Oddext KomnroHa.

. TopMO3HOE PEHTTEHOBCKOE U3TYyYeHHE. XapaKTEePUCTUUECKOE PEHTI€HOBCKOE U3TyUEHHE.
. JlapneHue cBera.

01NN WN—

®du3uka TBEPIOIO TeIIa

1. dyHKIMS pacrpenesieHus] Ui BBIPOXKAEHHOTO raza ¢epMHOHOB. DYHKIUS paclpeneieHus
®epmu-/upaka.

2. @yHk1us pacupenenenus boze-OliHmTeliHa.

3. TloHaTHe O HOpPMAIBHBIX KONEeOaHUAX pemeTku. CIeKTp HOPMaJbHBIX KOJIEOaHMM pPEIIeTKH.
DOHOHBI.

4. Xapakrepuctauueckas Temmneparypa Jledas.

5. TenmoeMKocTh TBepABIX Tel (Teopus [ebas).

6. PacuiernieHre SHEpreTHYeCKUX YPOBHEM W BO3SHUKHOBEHHE 30H IpU 00pa30BaHUU KPUCTAILIH -
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YECKOM PEIIETKH.
7. luHamMuKa 3JIEKTPOHOB B KPUCTAJUIMYECKOM PEIIETKE.
8. DNEeKTpONpPOBOJHOCTH METAIIIOB.
9. Ilpupona ceepxnpoBoaumocTu. KauectBeHHbie osoxenus teopuu bKI
10. CobcTBeHHast MPOBOJMMOCTH MOJTYTIPOBOIHUKOB.
11. ®oTtonpoBomauMocTh (BHyTpeHHUH (HoTOAIDPEKT).
12. TepMOdIEKTPUUECKHE SIBICHUS.
13. p-n nepexon.

®dusuka aTOMHOTO AApa U OJICMCHTAPHBIX YaCTHUI]

. CocraB, pa3mep, XapakTepUCTUKHU, CIIMH aTOMHOTO Spa.
. Mogenu atoMHOTO siz1pa.

. SinepHbie CUIIBL.

. 3aKOH PaJMOAKTUBHOTO pacIaja.

. o, B, y -pacman.

. Dddext Méccbayapa.

. SinepHbie peakiuu.

. denenue snep.

. CBOIICTBA M THUIBI AEMEHTAPHBIX YACTHII.

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

12. KBapkoBasi MOJ€JIb CTPOEHUS aJIpOHOB.

O 0 1N DN B~ W —

14.1.3. Tembl KOHTPOJILHBIX pPadoT
Mexannka
MonexynsipHasi (pU3UKa U TEPMOJANHAMUKA
DNEKTPUIECTBO
DNeKTpOMarHeTus3m
Kosebanus 1 BOJIHBI
Bonnosas ontuka
KBanToBas ontuka
®du3uka TBEpIOTO Tela
®dusnKa aTOMHOTO S/Ipa U DJIEMEHTAPHBIX YaCTHI]

14.1.4. Tembl KOJJIOKBHYMOB
Mexannka
MonekynsipHas GpU3UKa U TEPMOJMHAMUKA
DNEKTPUYECTBO
DJIEKTPOMArHETU3M
Konebanus v BOIHEI
BomnnoBas ontrka
KBanToBas onTuka
®dusuka TBEpAOIo Tela
®du3nKa aTOMHOTO SJIpa U 3JIEMEHTAPHBIX YaCTHI]

14.1.5. Bonpocsl 1uddepeHIIUPOBAHHOTO 3a4eTa
MexaHnuka

1. KunemaTrka nocTynareiabHOrO IBUKECHHUSI.

2. Kunematnka BpalaTeabHOTO ABM)KEHUS.

3. luHaMuKa MaTepuaibHOU TOUKH.

4. Kunetnueckas sHeprust. PaboTa u MOIIHOCTb.

5. KoHcepBaruBHble cuibl. [loTeHIManbHass sHEPrus, CBsA3b MEXAY MOTEHLINAIBHON SHEPTHEW U
CUJION.

6. OCHOBHOE ypaBHEHHE TMHAMHKHU BPalaTeIbHOTO JBUKEHUS OTHOCUTENIBHO HETIOABUKHON TOY-
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KH.

7. YpaBHEHHE TUHAMUKH BPAILATEIbHOTO JIBUKEHUSI OTHOCUTEIBHO HEMOABMKHON OCH.

8. MomeHnT nnepuuu, Teopema Llrelinepa.

9. 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

10. 3akoH cOXpaHEHUsI MOMEHTA UMITYJIbCA.

11. ITpunuun otHocuTenbHOCTH [ anues.

12. PensaruBuctckas Mmexanuka. [Ipeodpazosanus Jlopenua.

13. CnenctBus u3 npeodpazoanuii Jlopenna. OMHOBpEMEHHOCTh COOBITUH, ITTMHA TEJ, ITTUTENb-
HOCTb COOBITHI B Pa3HbIX CHCTEMaX OTCUETA.

14. PenaruBuctckast kuHemaTuka. CI0KEHUE CKOPOCTEH.

15. PensTuBuCTCKAasA JUHAMUKA.

MornekynsipHasi pU3MKa U TEPMOJUHAMHUKA

—

. Buyrpennss sneprus. Temora u padota. Ilepoe Hauano TepMOIMHAMUKH.
. Kimaccuueckue cratuctuku (GyHKIUS pacnpeneneHus MakcBea).
. Hanbonee BeposiTHasA, cpenHssl KBaJApaTU4Hasi U CpeIHss apuMeTnieckas CKOPOCTH MOJIEKYI

W N

rasa.

. bBapomerpuueckas popmyna. Pacnpenenenue bonbpimana.

. TenmmoémkocTh raza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSIHUS MI€aJIbHOrO ra3a. M3omnpouecchl.

. AnnabaTtrdeckuii porecc. [lomuTponuueckue mponeccsl.

. O6parumsrii 1k KapHo.

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

O 0 3 O\ L

HaMHUKH.
10. OuTponus. PU3NYECKUN U CTATUCTUYECKUN CMBICT SHTPOIHUH.

DJIEKTPUYECTBO

1. DOnexrpuueckoe noisie. Hanpspk€HHOCTH 3nekTpudeckoro mnois. CuinoBble JUHUU. [IpuHImMn
CYNEPNO3ULIMU IEKTPUUECKUX TOJICH.

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

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

4. CBs3b MEXy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOrO MOJISl U MOTEeHIHanoM. Pacuer pasHocTH
NOTEHIIMAJIOB MEXy TOUKaMHU N0Jst (00pa30BaHHOTO OECKOHEUHOH 3apsKEHHOM MII0CKOCTBIO, ABYMS Oec -
KOHEYHBIMU 3apsKEHHBIMU IJI0CKOCTSAMHU, c(heprudeckoil TOBEPXHOCTHIO, TPOBOISIINM LIAPOM).

5. Ilonsgpusanus JU3IEKTPUKOB.

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

7. PactipeneneHue >MEKTPUUYECKUX 3apsA0B Ha MpoBogHMKE. Hampsx€HHOCTH momst BONM3M TO-
BEPXHOCTH 3apsHKEHHOTO MMPOBOIHUKA.

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

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

10. Pa3BerBnéunsie nenu. [pasuna Kupxroda.

14.1.6. Temb1 1a00paTOpHBIX padoT
Kunematrka paBHOYCKOPEHHOTO BpalLLEHUSI.
N3yuenune pacnpenencHus bonbimana.
N3yueHue 31eKTpoCcTaTHUuECKOro MoJis.
M3ydeHne MarHuTHOTO IO0JIsl KPYTOBOT'O TOKA.
CrnoxeHue B3aMMHO NEPIIEHIUKY/SIPHBIX Kojebanuit ¢purypsl Jlnccaxy.
N3yyenue uHTepPepeHIMU JT1a3epHOro U3ITyUeHHs.
TernoBoe u3y4eHue.
Onpenenenre MUPHUHBI 3aIPELICHHON 30HBI MOJIYIIPOBOJHUKA 10 TEMIIEPATypHO 3aBUCUMOCTHU
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00paTHOTO TOKA THUOJA.
Omnpenenenre MOMEHTa HHEPLIUU TBEPBIX TEII.
W3yueHune CBOMCTB JUAIEKTPUKOB B TOJIE TIOCKOTO KOHEHCATOPA.
Omnpenenenue yaeapHOTO 3apsiaa 3JIeKTPOHA METOJIOM MarHeTPOHa.
W3yueHune 3aTyXarmux 3IEKTPOMArHUTHBIX KOlIeOaHui.
Bremnnii porodrddexrt. U3yuenune 3akona CroyeroBa u mpoBepka hopmysbpl DWHIITESHHA.
Buytpennuii porosddekr.
TynuenpHBIN 3P PEKT B BHIPOKACHHOM P—N — MEPEXOJIE.

14.1.7. MeToauvecKkue peKoMeHIaluu

O06BEM 4acoB, MPEIYCMOTPEHHBIX YUEOHBIM IUIAHOM ISl U3YUEHUs Kypca (PH3HKH, HE MO3BOJSET
PACKpBITh B JIEKLUAX NOApOOHO U Ny6oko marepuan. I[Toatomy npu peanusanuu nporpaMmsl CTYIEHTHI
JIOJDKHBI TOCTATOYHO MHOTO paboTaTh CaMOCTOATENBFHO KaK MPU MOBTOPEHUU JIEKIIMOHHOTO MaTepuaa,
TaK U MOArOTOBKE K NMPAKTUYECKUM, JJAOOPATOPHBIM M KOHTPOJBHBIM 3aHATHIM. g obecriedyenust 3¢ -
(PEeKTHBHOTO yCBOEHHSI CTYICHTAMU MaTepUAJIOB TUCIMIUITMHBI HEOOXOAMMO Ha MEPBOM 3aHATHH oOecre-
YUTh UX CIIUCKOM BOIIPOCOB, MOIEKAIIUX U3YYEHHUIO, CIMCKOM OCHOBHOM M JIOTIOJHUTEIbHOM JIUTEpaTy -
PBI U1 CAMOCTOSITENIBHOM paOOTHI.

JUis TeKylero KOHTpOoJIsl yCIeBaeMOCTH M IIPOMEXKYTOYHOM aTTeCcTallii UCIOIb3YeTCs TECTOBBIN
KOHTPOJIb 3HAHUM.

Ha nekuusax HeoOxonumo obpaiiaT BHUIMAHUE HA OCOOEHHOCTH NMPUMEHEHHs PaccMaTpuBaeMoro
Marepuaia B MOCIEAYIOIUX Kypcax, a TakKe B Oynymiei npodecCHoHaIbHON AEITEIbHOCTH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C napymeHusMu Pernenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToanyeckue peKOMEHIAIUH M0 OLEHOYHBIM MAaTePUAJIaM /ISl JTUIl ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, & IMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHuA BCIIYX;

- MIPEIOCTABICHUE 3a/IaHUS C UCTIONb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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