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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
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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-

CornacosaHa Ha noprtane N2 30945

10




[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

CornacosaHa Ha noprtane N2 30945

. . 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;
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- 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-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA
634034, Tomckas ob6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 222 ayn.
Onucanue uMeroierocs 000pya0BaHuUs:
- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpenoaBares.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

VYueOHas aymuTopus

yueOHas ayIuTOpus AJIs IPOBEICHHS 3aHATUN PAKTUYECKOro THIA, yueOHas ayIuTopus AJIs Ipo-
BE/ICHUS 3aHATHIA CEMHUHApPCKOTO THIIA, TIOMEIIEHHE ISl MPOBEICHUS TPYNIOBBIX M MHIMBHIYaJIbHBIX
KOHCYJIbTAllUH, TOMELIEHNE ISl POBEACHUS TEKYILEro KOHTPOJISl U MPOMEXYTOUHOM aTTecTaluu

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynmuna, a. 74, 113 ayn.

Omnucanue uMeronierocs 000pya0BaHuUs:

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

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

Jlaboparopus J1a3epHO ONTHKU

yueOHasi ayIuTOpHsl 1151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui po-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, n. 74, 235 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- 'enmmoneonoBsI# s1azep (8 mit.);

- OnTHyecKas CKaMbsl C IPUHAICKHOCTIMH (8 1MIT.);

- Kommnekr cneunanuzupoBaHHoi yueOHoOI me0enu;

- PaGouee mecTo mpermnoiaBares.

[TporpammHoe obecrieueHue He TpeOyeTcs.

JlaGoparopust MEXaHUKU U MOJEKYIIPHOU (PU3UKU

yueOHas ayTuTOpHsl A7l IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayaAuTOpus IS PO -
BEJICHUS 3aHATHH JJa0OPATOPHOTO THUIIA

634034, Tomckas o6macts, T. Tomck, Bepminnuna ynuua, a. 74, 232 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

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

- [lepconanbHbiil komnetotep (10 mT.);

- Konrponnep uzmepennii (10 mwr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacder morpemnHocTe# Gu3MUESCKUX H3MEPEHUI

Jlaboparopusi KBaHTOBOH (U3UKH

yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA

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

Onucanue UMeroIerocs 000py10BaHus:

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

- [IepcoHanbHBIN KOMIBIOTED;

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmMHoOe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacyer morpemHocTel puznuecKkux U3MepeHH

JlaGoparopusi TEpMOIMHAMMKH

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 223 ayn.

Onucanue uMeronierocs 000pya0BaHuUs:

- JJaboparopHbIii MakeT Mo TepMoaUHaAMHUKe (6 IIT.);

- [IepcoHanbHBIN KOMIIBIOTED;

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— LibreOftfice

— Microsoft Windows 7 Pro

— Pacyer norpemnocTet pusnueckux n3MepeHuit

JlaGoparopus 31€KTpHUeCcTBa U MarHeTU3Ma

ydeOHast ayuTOpHs ISl IPOBENCHHSI 3aHITHH PAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO THUIIA

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

Onwucanue uMeronierocs 000pya0BaHuUs:

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

- [lepconanbhblit kKommnbrotep (12 mrt.);

- Konrponnep uzmepennii (12 mr.);

- locka Genas 11 MMCbMa MapKepoM;

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrnieueHue:

— ASIMEC
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— LibreOffice
— Microsoft Windows 7 Pro
— Pacuer morpemnHocTe# pu3MUESCKUX H3MEPEHUI

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAaMOCTOSITe IbHON padoThl
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 apecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOerb;

- koMnbroTepsl kKiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI UIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

OcBOoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHS OOILIEro U CIelnaIbHOTO0 Ha3HAYEHHS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOM 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaund yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMBI OOYYCHUS IS JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOANMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsS OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBI€E 3agaHus
Touka ABMKETCS U3 LIEHTPA CIIUPATI C paBHOMEPHO YObIBarolieil ckopocThio. [Ipu sToM BennunHa
MOJIHOTO YCKOPEHUS TOUKH ...
YMEHBIIAETCS
YBEITUYHBACTCS
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HE U3MEHSIETCS
paBHa HYIIIO

Ha aGcomoTHO TBepaoe Teno MEHCTBYET MOCTOSHHBIM MOMEHT cui. Kakwe u3 mepeurciIeHHBIX
HUKE BEJIMYUH U3MEHSIOTCS 10 JTUHEHHOMY 3aKOHY?

YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE

MOMCHT MHCPpIHU U MOMCHT UMITYJIbCa

yIJIOBasi CKOPOCTh U MOMEHT MHEPLIUHU

yriioBad CKOpOCTb U MOMCHT UMITYJIbCa

BennunHa MOMEHTa UMITYJIbCa TeJa U3MEHSETCS ¢ TEUEHHEM BpEMEHH 1o 3akoHy L=t(t+2) (B eam-
Hunax CH). Eciu B MOMEHT BpemMeHU 2 ¢ YITIOBOE€ YCKOPEHHE COCTABISIET 3 paa/c 2, TO MOMEHT MHEPITUH
tena (B enunuiax CH) paseH ...

2

1

0,5

4

Ha xoHIIax HEBECOMOTO CTEp>KHS 3aKpEeIICHBI JBa MaJlEHBKUX MAaCCHBHBIX mapuka. CTepikeHb
MO>KET BpaIllaThCsl B TOPU3OHTAIILHOMN MJIOCKOCTH BOKPYT BEPTHUKAIBLHON OCH, TIPOXOSIIEH Yepe3 Cepe -
Hy cTepkHs. CTEepKEeHb paCKpYTHIH A0 YIioBol ckopocTH ®. [log neiicTBueM TpeHus: CTepKEHb OCTAHO-
BUWJICS, TIPU 3TOM BBIJIETUIOCH 4 J[K TEIIOTHI.

Ecnu cTepkeHb pacKpyTUTh 10 YITIOBOH CKOPOCTH ®’ = ®/2, TO MIPU OCTAHOBKE CTEPXKHS BBIJICIIHT -
Csl KOJIMYECTBO TEIUIOTHI (B J[K), paBHOE ...

0,5

2

1

4

TerutoBast mammHa pabotaet no nukiy Kapao. Eciu remnepatypy HarpeBatens U XOJIOAWIbHUKA
YMEHbBIINTH Ha oarHakoByto Bennuuny AT, To KII/] nukna ...

YBEITUYUTCS

HE U3MEHUTCS

YMEHBIINUTCS

JUIsL OTBETA HEJJOCTATOYHO JAHHBIX

Bo ckomnbko pa3 yBenMUUTCS CpeIHEKBAAPATUYECKAS] CKOPOCTh MOJIEKYJ WEaIbHOTO Ta3a MpH I0-
BBIIIICHUHU a0COIIOTHOM TeMmeparypsl B 4 paza?

HE UBMCHUTCA

0,5

2

4

OT Kakol M3 NPUBEACHHBIX HIKE BEIWYMH, XAPAKTEPU3YIOLIIMX MOJEKYINBI, 3aBUCUT JaBJICHHE
haeaabpHOro rasa?

CHWJIBI IPUTSDKECHUAS MEXKLY MOJICKYJIaAMH

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 apuPMETHIECKOE 3HAYCHUE
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HUMCECT OTPULATCIILHOC 3HAYCHHUC

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

OT OTPUIATETIHLHON OOKIIAKU K MOJIOKUTEIILHOM

B CTOPOHY BO3pACTaHUs NOTECHIIMAJIA

napajuIeIbHO 0OKIIaIKaM

B CTOPOHY YObIBaHUS IOTEHIMAIIA

Toueunsld 3apsia +q HaAXOMUTCS B MEHTpe cepruueckor moBepxHocTH. Ecnu n1o0aBuTh 3apsaa —q
BHYTPb CepHUECKOi TTOBEPXHOCTH, TO IOTOK BEKTOPA HAMPSHKEHHOCTH AJIEKTPUIECKOTO TMOJIS Yepe3 110 -
BEPXHOCTH CEPHI. ..

YBCIUYUTCA

YMEHBILIUTCS

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 KaTylIIKe B MOMEHT BpeMeHH t=3 c? OTBeT mpeacra-
BUTH B MUJUTUBOJIbTAX.

40

10

20

30

3apspKeHHAs YaCTHUIIA BJIETACT B OJHOPOIHOE MArHUTHOE TI0JI€ NEPIICHANKYIIPHO MarHUTHBIM CH-
JIOBBIM JMHUAM. TpaekTopueil ABUKEHUST YaCTHUIIBI SIBISETCS. . .

npsimast

napabosna

CTIMpaJIb

OKPY>XHOCTh

Kak cBsizanbl Mex 1y co0oii ammmuTyna A u sHeprust W, nepeHocumMasi BOJIHOM?
Oueprus (W) mpornopiimoHaibHa aMIuiaTyzie (A) B 4-0if CTETICHH

Oneprus (W) nponopuuoHanbHa ammutyzae (A)

Oueprus (W) mporopiimoHaibHa KBaApaTy aMIuTATYIbI (A)

Ouneprus (W) nponopuuoHansHa ammiutyzae (A) B 3-oi creneHu

EMKocTh Kone6aTenbHOro KOHTypa pajuonepearduka ymensua ¢ 1000 go 250 nd. Kak npu
ATOM U3MEHWIACh JUIMHA U3JIy4aeMbIX NIEKTPOMATHUTHBIX BOJIH?

yYMEHbIIMIACh B 4 paza

YMEHBIIIWIACH B 2 pa3a

yBeJIMUWIACh B 4 paza

HE U3MEHWIaCh

[Ipu pe3onance:

PE3KO pacTeT 4acToTa KolleOaHwmii

KOJIeOaHUS 3aTyXaroT

4acToTa KoJieOaHuil paBHa HYJIIO

COBIMAJIa€T YacTOTa COOCTBEHHBIX U BHIHYKIACHHBIX KOJICOaHUM

Kak Ha3pIBalOTCS BOJHBI, B KOTOPBIX KOJIEOAHUS YACTHI] IPOUCXOIAT B MEPIECHIUKYIIPHOM IJI0C-

KOCTH K HaIIPaBJIEHUIO PACIIPOCTPAHEHUS BOJIH?
HOTIEPEYHbIE
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HpOIlOJ'H:HBIe
COOCTBEHHBIE
KOTEPEHTHBIC

[Tpu nabmonennu uHTEpdPepeHunn puoaeToBoro ceera B onbite KOHra paccrosHue Mexay cocen-
HUMHU TEMHBIMH TI0JIOCAMH Ha 9KpaHe paBHO 2 MM. Ecim ncTouHMK (proseToBoro cBeTa 3aMEHUTh UCTOY-
HUKOM KPacHOT'O 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 MOMECTWIN MEXIy Mapal-
JebHBIMH HUKOJISIMHU, B PE3YJIbTAaTE YETO IUIOCKOCTh MOJIIPU3AIlMd MOHOXPOMATHUYECKOrO CBETa MTOBEPHY -
nack Ha yroua 300. [Tone 3peHust noysipuMeTpa CTAaHET COBEPIIEHHO TEMHBIM MTPU MUHUMAJIBHOM TOJIIIUHE
(B MM) IUIACTUHKH, PaBHOMH ...

2
4
6
8

Ha nuagparmy ¢ KpyriabiM OTBEpCTHEM PaInycoOM 2 MM HaJaeT HOPMAJIbHO MapauleIbHbIN My40K
cBeTa JuiuHOM BonHbI 0,5 MkM. Ha myTH iydeid, npoiieamux yepe3 OTBEPCTUE, Ha pacCTOSIHUM 1 M mome-
Iat0T 3KpaH. B oTBepcTH nuadparMel st TOYKH HA KpaHE YKIIaIbIBAIOTCS 30H Openes.

8

4
9
5

[To Mepe HarpeBaHus Tena ero CBEUYECHUE U3MEHSETCS CeayonmmM oopa3zoM. IIpu komHaTHON TeM-
neparype cBeueHUE B BUAMMOM 0ONacTu criekTpa He Habmopaetcs. [lo Mepe MoBBILLIEHUS! TeMIIEpaTyphbl
TEJI0 HAYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOSIIMM B KPACHBIM LIBET (KKPAaCHOE KaJeHHUE), a
3aTeM B Oenblil («Oeroe KajieHue»). 3aKOHOMEPHOCTH M3MEHEHHS IIBETa CBEUCHHUS Teja MPU HarpEeBaHUH
OOBSCHSIOTCS

3akoHoM Ctedana-bonpiimana

3akoHoM Kupxroga

U3 MIPUBEIEHHBIX BAPUAHTOB HET BEPHOTO

3aKOHaMHU cMmenleHus Bruna

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
DNEeKTpOMarHeTu3M

1. Cratuueckoe MarHUTHOE MoJie B BakyyMme. Bektop marHuTHoOM uHaykuuu. 3akoH buo-Casapa-
Jlarnaca.
2. MaraurtHoe 1oJie KpyroBoro Toka. MarHuTHoOe 1oJjie IBUXKYILErocs 3apsjaa.
3. 3akon Amnepa. Cuina, 1eHCTBYIOIIAsl Ha TPOBOJHHUK C TOKOM B MAarHUTHOM TIOJIE.
4. Cuna Jlopenma. [IBmxeHune 3apsHyKeHHON YaCTUIIBI B OTHOPOAHOM MAarHUTHOM II0JIE.
5. Ddodext Xomna.
6. Llupkymsamust BEKTOpa MarHUTHON MHIYKIINH.
7. PaGota 1o nepemMenieHuIo MpOBOIHIKA U KOHTYPa C TOKOM B MarHUTHOM I10JIE.
8. MarnuTHOe 1noJe B BelecTse. HamarHnueHHOCTh U HaNpsKEHHOCTh MAarHUTHOTO TOJIS.
9. MaruuTHble MOMEHTBI 3IEKTPOHOB U aTOMOB.
10. DnexTponBmkyias cuia (3.1.¢.) UHAYKIUU. [Ipupoaa sBieHus SJIEKTPOMArHUTHON MHITYKITHH.
11. SIBneHne caMOMHIYKIMU. B3auMHas HHAYKIUSL.

CornacoBaHa Ha noprane Ne 30945 21



12. DHeprust MarHUTHOTO MOJIS.
13. BuxpeBoe a5eKTpuyecKoe moJe.
14. YpaBHenust Makcaeia.

Konebauus v BOJIHBI

1. XapakTepuCTUKH TapMOHUYECKUX KONeOaHU.

2. CnoxeHne rapMOHHMYECKUX KOJICOaHMi.

3. KBaszucrannonapusie Toku. CBOOOHbIE JEKTPOMArHUTHbIE KOJeOaHUs B KOHType 0e3 aKTHB-
HOTO COIPOTUBJICHHUS.

4. CBoboHBIE 3aTyXalOIINE ICKTPUUECKHE KoleOaHus B KOHTYPE.

5. BeIHYXZIeHHBIE dJIeKTpUUecKue Koaebanus. SBnenne pezoHanca. [lepemeHHBIN TOK.

6. YpaBHEHHUSI TUIOCKOHM U C(hepUIECKOI BOJH.

7. Hanoxxenune (matepdepenius) BoaH. CTosiane BOTHBI.

8. Dddext Horuepa s 3ByKoBbIX BosH. Ontuueckuit apdexr Homnepa.

9. DneKTpOMarHuTHHIE BOJIHBI.

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

Bonnosag ontuka

. Uatepdepentus csera. Meron FOwnra. lllupuna nonoc uarepdepeHunu.

. UaTepdepennius nmpu oTpakeHUU MPH OTPAKCHUH OT TOHKOH MPO3paYHON TIIIACTUHKH.
. Konbua Herotona.

. Hudpakums ceeta. [punamun [oiireaca-Openernsi.

. Meron 30H @penens. 30HHAS JIACTUHKA.

6. Iudpakuust Ha KPYTrJIoM OTBEPCTHH M HETIPO3PAYHOM JHICKE.

7. Audpakuus oT mienu.

8. ludpakuroHHas peméTka.

9. CnexTpanbHoe pa3ioxeHue. Pazpemaromas criocoOHOCTh PEHIETKH.

10. Indpaxiys Ha MPOCTPAHCTBEHHBIX peméTkax. [udpakius peHTTeHOBCKUX JTyUeH.
11. Ionspuzanus ceeta. [longpuzanus npyu oTpakXeHUH U IpeIoMIIeHUH. 3aKoH bproctepa.
12. IMonsipuzanus npyu JIBOMHOM JTy4EIPETOMIICHHH.

13. 3akon Mantoca.

AW N —

9]

KBanroBas onruka

. TeruoBoe uznyuenue. 3akoH Kupxroga.

. 3axon Credana-bonpiimana. 3akon cmenieHus: Buna.

. ®opmyna I1nanka.

. Baemrawmii poroaddexr.

. ®otonbl. OnbiT bote (MeTo coBnaneHmi)

. Db dexT Komnrona.

. TopMO3HO€ PEHTI€HOBCKOE U3JIyUeHHUE. XapaKTePUCTUUECKOE PEHTTEHOBCKOE U3TyUCHHUE.
. JlaBnenue cBera.

0N DNk W~

®dusuka TBEPAOIo Tela

1. ®yHkuus pacmpeneneHuss AJis BBIPOXKIEHHOro Ta3a (gepMuoHoB. DyHKIMS pacrnpeneneHus
®epmu-/lupaxa.

2. ®yukuus pacnpeaenenus: bose-DitHmTelHa.

3. IlonsTHEe O HOpPMaNbHBIX KojeOaHHSIX pemieTkd. CIeKTp HOPMaJIbHBIX KOJICOAHUN PELIETKH.
DOHOHBI.

4. Xapakrepuctrueckas remmneparypa Jlebast.

5. TemmoeMKoCTh TBEpABIX Tel (Teopus [ebas).
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6. Pacmiennenue sHepreTHYECKUX ypOBHEH M BO3HHUKHOBEHHE 30H NMpH 00pa30BaHUM KPHCTAJIIH -
YECKOM pEIIETKHU.

7. luHaMUKa dJIEKTPOHOB B KPUCTAJUIMYECKON PELIETKE.

8. DIEKTPONPOBOJHOCTh METAJIOB.

9. Ilpupona ceepxmnpoBoaumocTtu. KauectBennsie nonoxenus: reopun BKIII

10. CobcTBEeHHAs MPOBOIUMOCTD TTOJTYTIPOBOIHUKOB.

11. ®orompoBoauMocTh (BHYTpeHHUH PoTodhdeKT).

12. TepM0O3JIEKTPUYECKHUE SBIICHUS.

13. p-n nepexon.

dusnka aTOMHOTO AApa U 3JICMCHTAPHBIX YaCTHUI]

. CocTas, pa3mep, XapaKTEepUCTUKH, CITUH aTOMHOTO sJIpa.
. Mogenu atoMHOTO fAz1pa.

. SinepHbie cuIbL.

. 3aKOH paJMOaKTUBHOIO pacmaja.

. 0, B, y -pacman.

. DddexT Méccbayapa.

. SlnepHbie peakuuu.

. lenenue siaep.

. CBOICTBA U THUIIBI AIIEMEHTAPHBIX YACTHII.

10. XapakTepucTUKN B3aUMOJECHCTBUIN AJIEMEHTAPHBIX YaCTHII.
11. CBoiicTBa HEUTPHUHO.

12. KBapkoBas MOJIEIb CTPOEHHUSI aIPOHOB.

O 00 1N DN K W~

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
MexaHuka
MonekyrsipHast GU3uKa U TEPMOJUHAMUKA
DNEKTPUYECTBO
DNEeKTpOMarHeTu3mM
Kone6anus u BoHBI
BosHoBas ontuka
KBanToBas onrtuka
®u3uka TBEpPAOIo Teia
®u3nKa aTOMHOTI'O Spa U 3JIEMEHTAPHBIX YaCTHUL]

14.1.4. Tembl KOJJIOKBUYMOB
Mexanuka
MonexynsipHasi pU3HKa U TEPMOJANHAMUKA
DJIEKTPUYECTBO
DNeKTpOMarHeTu3mM
Konebanus u BoIHBI
BouniHoBas onTtuka
KBanroBas ontuka
®dusuka TBEPAOIo Tela
®u3nKa aTOMHOIO Spa U 3JIEMEHTAPHBIX YaCTHUI]

14.1.5. Bonpocsl iuddepeHnupoBaHHoro 3auera
Mexanuka

1. KunemaTrka nocTynareiabHOTO IBHKEHHUS.

2. KunemaTtuka BpamareibHOrO IBUKEHHUS.

3. JluHaMyKa MaTepuaibHON TOUKH.

4. Kunernueckast sHeprusi. Pabora 1 MOIITHOCT®G.

5. KoncepBaruBHble cuibl. [loTeHIManbHast sHEPrUs, CBSA3b MEXAY MOTEHUUAIBLHON SHEpPrUueu u
CHIIOH.
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6. OCHOBHOE ypaBHEHHE TUHAMHUKHU BpPAIaTeIbHOTO JBUKEHUSI OTHOCUTENILHO HETIOABMKHOM TOU-
KH.

7. YpaBHEHHE TUHAMUKHU BpPALATEIBHOIO JBUKEHUSI OTHOCUTEIBHO HETIOABUKHOU OCH.

8. MomeHT nHepuuu, Teopema lllreitHepa.

9. 3aKoH coXpaHEHUs MEXaHUYECKOM SHEPTHH.

10. 3akoH coxpaHEeHHsI MOMEHTA UMITyJIbCa.

11. Ilpunuun oTHOCUTENBHOCTH [ anues.

12. PenstuBucrckas mexanuka. [IpeobpazoBanus Jlopenia.

13. CaenctBus u3 npeodbpazosanuii Jlopenia. OHOBPEMEHHOCTb COOBITHH, IMHA TN, IJIUTENb-
HOCTb COOBITHI B pa3HBIX CUCTEMAaX OTCYETA.

14. PensituBucTckas kuHematuka. ClI0)KeHHE CKOPOCTEH.

15. PexaTuBucTCKasA TUHAMHUKA.

MonekynsapHas pU3MKa U TEpMOJIUHAMHKA

—

. Bayrpennsst sneprus. Ternora u pabora. [lepBoe Hauano TepMoIuHAMUKH.
. Knnaccuueckue craructuku (pyHKuus pacupeaenaeHus MakcBesa).
. Haubonee BeposaTHas, cpeaHssi KBaJpaTUyHas U CPelHAS apupMeTHIecKas CKOPOCTH MOJIEKYII

W N

rasa.
. bapomerpuueckas popmyna. Pacnpenenenue bonpimana.

. Terutoémkocts raza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSHUS UIEaIbHOTO ra3a. M3omnponeccsl.

. Annabartudeckuii mpouecc. [TomuTponuueckue mporeccsl.

. O6parumsbiii uks KapHo.

. I3MeHeHmne SHTpOMUYU Mpu 00paTUMBIX U HEOOpAaTUMBIX Ipolieccax. BTopoe Havamo tepMoau-

O 00 O L B

HaMMKH.
10. OuTponus. ®U3NYECKU U CTATUCTUUECKUI CMBICI SHTPOIIUH.

DNEKTPUUYECTBO

1. Dnexrpuueckoe mnose. Hanpsx€HHOCTh anexktpuueckoro nosis. Cumnosble JnHUU. [IpuHnun
CYNEPIIO3ULMH JIEKTPUUECKHUX MTOJIEH.

2. Teopema Octporpajackoro-I'aycca nnsi BeKTopa HanmpsbKEHHOCTH ayiekTpuueckoro mnois. [lome
OECKOHEYHOU OHOPOJIHO 3aPSKECHHOM IIIOCKOCTH.

3. Ilotenuuan. PaGora cun snekTpocTaTuueckoro moss. LIMpKymsuus BeKTopa HamnpshKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIS.

4. CBs13b MKy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TOJIsl U MOTEeHLanoM. Pacuer pasHoCTH
MOTEHITMAIOB MEX/Ty TOYKaMH T0Jis (00pa30BaHHOTO OECKOHEUHOM 3apsHKEHHOM TIOCKOCTHIO, IBYMs Oec -
KOHEYHBIMU 3aPsKEHHBIMH IIOCKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, IPOBOISIINM MIAPOM).

5. Tonsgpuzanus TUAIEKTPUKOB.

6. I3menenue BexkTopos E u D Ha rpanune pasaena AByx IUIEKTPUKOB.

7. Pacnpenenenue 3JeKTPUYECKUX 3apsioB HA MpoBoAHUKe. Hanpsk€HHOCTH mojs BOIM3M MO-
BEPXHOCTH 3apsHKEHHOTO MPOBOTHUKA.

8. DnexrponBmkytas cuia. O600meEnHbIN 3akoH OMa 1711 HEOAHOPOTHOTO YJYacTKa eI .

9. Pabora, momHOCTh, 3akoH [[xoyns-JleHna.

10. PazserBnénnsnie nenwu. [IpaBuna Kupxroda.

14.1.6. Tembl J1a0opaTOpHBIX padoT
Kunemaruka paBHOYCKOPEHHOTO BpAILCHHUS.
N3ydenue pacnpenenenus bonbnmana.
M3ydeHne 31eKTpoCcTaTHIeCKOro MoJis.
N3yyeHre MarHuTHOTO MOJIsl KpYrOBOTO TOKA.
CrnoxxeHue B3aMMHO NEPIEHANKYISIPHBIX KonebaHuit purypsl Jlnuccaxy.
N3yuenue nnTepdhepeHnH Ja3epHOr0 U3ITYUCHHUS.
TeruoBoe u3iydeHue.
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OmnpenerneHre MUPUHBI 3aPEIeHHON 30HBI MOJYIPOBOAHUKA [0 TEMIIEPATypHOH 3aBHCUMOCTHU
00paTHOTO TOKa AMO/A.

Omnpenenenre MOMEHTa UHEPIIMU TBEPABIX Tell.

N3yueHne CBOWCTB IMAIIEKTPUKOB B I0JIE€ IIIOCKOIO KOHIEHCATOpa.

OmnpenerneHue yIenbpHOro 3apsiia JIEKTPOHA METOJIOM MarHeTpoHa.

N3ydyeHue 3aTyxaromux 3IeKTPOMArHUTHBIX KOJIeOaHMi.

Buemnuii porospdext. M3ydenue 3akona CroneroBa u mpoBepka GopMmyisl DiHIITEHHA.

Baytpennuii porosrddexr.

TyHHeNbHBIN 3 GEKT B BEIPOKACHHOM p— — IIEPEXOIE.

14.1.7. MeTonn4eckue peKoMeH AU

O0BEM 4acoB, IPEIYCMOTPEHHBIX YUYE€OHBIM IUIAHOM JJISl U3y4eHUs Kypca (U3HKH, HE MTO3BOJISIET
PACKpHITh B JIEKIUSAX NMOAPOOHO U riryOoko marepuan. [Tostomy mpu peanu3anuy NporpaMMBbl CTYICHTHI
JIOJDKHBI JOCTaTOYHO MHOTO paboTaTh CaMOCTOATENBHO KAaK IMPU NOBTOPEHUU JIEKIIMOHHOIO Marepuaa,
TaK M MOJATOTOBKE K MPAKTUYECKUM, JJAOOPATOPHBIM M KOHTPOJBHBIM 3aHATHsIM. [lns obecrieueHust 3¢ -
(EeKTUBHOTO YCBOEHMSI CTYICHTaMU MaTepUaJIOB TUCLMIUIMHBI HEOOXOAMMO Ha MEPBOM 3aHATHM olecre-
YUTh UX CIIUCKOM BOIIPOCOB, IMOJICKANIUX U3YYCHHIO, CIIMCKOM OCHOBHOW M JOIIOJIHUTEIILHON JINTEPaTy-
PBI 17151 CAMOCTOSITEIbHOM paboTBhI.

JI1s TeKyIero KOHTpOIIsk yCIIeBaeMOCTH M IIPOMEKYTOUYHOM aTTECTALMK MCIIOJIb3YETCS TECTOBBIN
KOHTPOJIb 3HAHUM.

Ha nexuusx Heo6xoanmo oOpariaTth BHUMaHHWE HA OCOOCHHOCTH MPUMEHEHUS PacCMaTpHUBaeMOro
Marepuaia B OCIeAYIOIUX Kypcax, a TakKe B Oyayniei npodeccCuoHaIbHON AeSTENbHOCTH.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /1JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBJIHJIOB

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

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEPKaA

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITeNIbHbIE paObOThI, BOIIPOCHI K METO/IaMH
anmnapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHBIE [IpenmymiecTBEHHO IpOBEpPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. Meroauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIAM JIJIf JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHNH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:
- B IeyaTHou (opme;
- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIYX;
- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.
JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIUYMBAETCA BpEeMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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