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DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus
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PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA
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@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 1,2

Cemectp: 2, 3, 4

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

No Bupl yueOHO# nesTebHOCTH 2 cemectp | 3 cemectp | 4 cemectp | Becero | Enunuist
1 |Jlexkuumn 36 36 24 96 4acoB
2 |IlpakTnueckue 3aHATHUS 34 34 24 92 4acoB
3 |JlaGopaTopHbie pabOTHI 20 20 20 60 JacoB
4 |Bcero aynuTOpHBIX 3aHATHM 90 90 68 248 4acoB
5 |CamocTtosiTenbHas paboTa 90 54 76 220 4acoB
6 |Bcero (6e3 ax3ameHa) 180 144 144 468 4acoB
7 |IloaroroBka M ciava SK3aMeHa 36 36 4acoB
8 | O0mas Tpy10eMKOCTh 180 144 180 504 JacoB
5.0 4.0 5.0 14.0 3.E.

HuddepennmrpoBanHsblii 3a4et: 2, 3 ceMecTp
Ox3ameH: 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 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.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

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

IIpodeccop kadeapsl MPOMBIIIIICH-
Hot anexkTponuku (I1p2) H. C. Jleroctaes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

JlaTth anexBaTHOE COBPEMEHHOMY YPOBHIO 3HAHHI MPECTABIECHNE O HAYYHON KapTHHE MHUDPA;

Cdopmuposars y crynerntoB TYCYP nenoctHoe npeactaBieHue o (GU3MUECKHUX MPoIeccax U sB-
JICHUSX, MPOTEKAIOIINX B IPUPOJIC;

CdopmupoBarh MOHUMaHUE BO3ZMOKHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB MO3HAHUS TIPUPOIBI
Y BJIQJICHUS UMW Ha YPOBHE, HEOOXOIMMOM JIJIsi PEIICHHS MPAKTHYECKUX 3a7[a4, BO3HUKAIOIINX MPHU BbI-
MOJTHEHUH TPOPECCUOHATBFHBIX 00S3aHHOCTEN M YMEHUS UCIIOJIh30BaTh OCHOBHBIC MPUEMBI U METOABI 00-
PabOTKH ¥ MPECTABICHUS YKCIIEPUMEHTAIBHBIX JTaHHBIX;

CdopmupoBarh CIOCOOHOCTH BBISIBIIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOJIEeM, BO3HUKAIO-
X B XOJIe TPO(PECCHOHANTBHON IEATETLHOCTH U YMEHHUE NPHUBJICKATh JIJISI UX PEIICHUS COOTBETCTBYIO-
muii pU3MKo-MaTeMaTHUECKHH anmapar.

1.2. 3agaun JIMCHMIIINHBI
— OcBoeHHE CTYIEHTaMH U YMEHUE UCIIOJI30BaTh:
—  OCHOBHBIX TIOHATHH, 3aKOHOB U MojieJiel (DU3UKH,
—  METOJIOB TEOPETHUYECKOT0 1 SKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUN B (DU3HKE;
—  METOJIOB OIICHOK MOPSIKOB (PH3NICCKUX BEITUIHH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Pusuka» (b1.6.7) otHOCHTCs K 610Ky 1 (6a30Bast 4acTh).
[IpenmecTBYIOMKUMI AUCHUILTNHAMHA, (OPMUPYIOIIMMHU HadalbHbIC 3HAHUSA, SBIAIOTCA: Marema-
THKa, Ou3ukKa.
[Tocnenyromumy TUCIMIDITMHAME SBISTIOTCS: be30macHOCTh JKU3HEAeATeNIbHOCTH, BakyymHas u
TUIa3MEeHHasl SJeKTPOHNKa, KBaHTOBast U onTudeckas sneKTpoHuka, Hanoanekrponnka, Ousuka.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIIMHBI

[pornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (GOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHH:

—  OIIK-1 cnocoOHOCTBIO MPEACTABIAT AEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUI Hay4yHYIO
KapTUHY MHpa Ha OCHOBE 3HAaHUSI OCHOBHBIX ITOJIOKEHHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK M Ma-
TEMaTUKH;

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYITHOCTH MPOOJIeM, BO3HUKAIOIINX
B XOJIe MpOo(ecCHOHATbHON AEATENBHOCTH, NPUBJIEKATh A MX PELIEHHs COOTBETCTBYIOLIMHM (pU3MKO-
MaTeMaTU4ECKUH arapar;

— OIIK-5 cnocoOHOCTBIO MCTIOIB30BaTh OCHOBHBIE TIPHEMBI 00PaOOTKU U MPEACTABICHUS DKC-
NEPUMEHTAJIbHBIX JaHHBIX;

B pe3ynbrate nzyueHust JUCHUIUIMHBL 00yJaroIUICs TODKEH:

— 3HATh OCHOBHbIC (PM3HUYECKUE SABJICHUS, PyHIaMEHTAIbHbIC MIOHATHS, 3aKOHBI U TEOPHH KJIAC-
CHYECKOU ¥ COBPEMEHHOH (PH3UKH.

—  YMeTh BBIJCJIATh KOHKPETHOE (PU3HMUECKOE CO/IEpKaHUE B NMPUKIAJHBIX 3a7ayax CBOeH Oymy-
el mpodeccuoHaIbHOM 1A TeFHOCTH.

—  BJIA/IeTh HaBBIKAMM MCIIOJIb30BAHUS OCHOBHBIX NPUEMOB U METOI0B OOPaOOTKHU HKCIIEPUMEH -
TaJIbHBIX JaHHBIX.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO0mast TpyI0EMKOCTh JUCHMIUIMHBI cocTaBiseT 14.0 3aueTHBIX €IMHUIBI U MpeJCTaBlIeHa B Ta-
omuue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIHHBI

Bunsr yueOHOI nesSTENbHOCTH Bcero uacos CemecTpsl
2 cemecTp 3 cemecTp 4 cemectp
AynuTtopHble 3aHATUSA (BCETO) 248 90 90 68
Jleknun 96 36 36 24
[IpakTnueckue 3aHATHS 92 34 34 24
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JlaGopaTopHbIe pabOThI 60 20 20 20
CamocTosiTenbHas paboTa (Bcero) 220 90 54 76
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 72 36 16 20
pabotam
IIpopaboTKa JEeKIIMOHHOTO MaTepuana 50 14 12 24
[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 98 40 26 32
CeMHHapam
Bcero (0e3 ax3ameHa) 468 180 144 144
IloaroroBka u caada DK3aMeHa 36 36
OO01mas Tpy1I0eMKOCTb, 4 504 180 144 180
3auetnble EauHunb! 14.0 5.0 4.0 5.0
5. Coneprxanue IMCUMILTHHBI
5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN
= = = 2 @ 3 =
) z < s | g2 5 3
? S < < Fos 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) o, o o 2 &5
= = S s 5 O s £
s = 5 R8 &2
2 ceMecTp
1 Mexanuka 12 12 8 28 60 | OIIK-1, OIIK-
2, OIIK-5
2 MonexynsipHas (pu3MKa U TEpMOAUHA- 10 10 4 28 52 | OIIK-1, OIIK-
MHKa 2, OIIK-5
3 DnexkTpuuecTBO 14 12 8 34 68 | OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 36 34 20 90 180
3 cemecTp
4 DneKTpOMarHeTusm 12 12 8 18 50 | OIIK-1, OIIK-
2, OIIK-5
5 Konebanust ¥ BOJIHBI 12 12 8 18 50 |OIIK-1, OIIK-
2, OIIK-5
6 BoiHOBas onTuka 12 10 4 18 44 | OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 36 34 20 54 144
4 cemectp
7 KBanToBas onTuka 6 8 8 26 48 OIIK-1, OIIK-
2, OIIK-5
8 duszuka TBEpAOrO TENA 12 10 12 32 66 OIIK-1, OIIK-
2, OIIK-5
9 ®dusuka aTOMHOTO SApa U AIEMEHTap- 6 6 0 18 30 | OIIK-1, OIIK-
HBIX YaCTHI] 2, OIIK-5
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Hroro 3a CEMCECTP

24 24 20 76

144

Hroro

96 92 60 220

468

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 3 £
3 s 5
2 > 5
HasBanus paznenos Coneprkanue pa3zienoB JUCLUILINHEI 110 JIEKIHUAM zF &5
o S E
= o, =
a o 2
= S}
2 ceMecTp
1 Mexanunka dusnka kak QpyHgameHTaabHas Hayka. Knnematuka. 12 OIIK-1,
JluHaMMKa MaTepuaabHOU TOUKU. 3aKOHBI COXpaHe- OIIK-2,
Husl. Mexanuka TBeporo tena. OCHOBBI pENSITUBUCT- OIIK-5
CKOM MEXaHUKH.
Hroro 12
2 MonekynsapHas pu3rka | YpaBHEHUS] COCTOSIHHSI HJIeaTbHOTO Ta3a. M3omporiec- 10  |OIIK-1,
U TEPMOJMHAMHKA ChI UeanbHOro raza. Kinaccuueckue craTuCTUKH. SIB- OIIK-2,
neHus nepeHoca. OGpaTumMble U HEOOPATUMBIE ITPO- OIIK-5
1[eCChl. DHTPOIIHSL.
Uroro 10
3 DnexkTpuuecTBO DJEKTpOCTaTUUECKOE 110JI€ B BaKyyMe. DJIEKTpOCTa- 14  OIIK-1,
TUYECKOE T0JI€ B IN3JIeKTpUKe. [I[pOBOAHUK B 3JeK- OIIK-2,
TPUUECKOM I10JI€. DHEPTUs deKTprueckoro nois. Io- OIIK-5
CTOSTHHBIN AJIEKTPUUYECKUN TOK. DIEKTPUUECKUN TOK B
ra3zax. [Ionstue o miazme. [inazma B MarHuTHOM
ToJe.
Hroro 14
Hroro 3a cemectp 36
3 cemecTp
4 DneKTpoOMarHeTu3mM MarnuTtHO€ 1noje B Bakyyme. MarHutHoe 1oiie B Be- 12 | OIIK-1,
ECTBE. DJIEKTPOMArHUTHASI MHIYKIUS. YpaBHEHUS OIIK-2,
Makcgenna. OIIK-5
Hroro 12
5 Konebanus 1 BOJHEI Konebanus. MexaHnueckue 1 3IeKTPOMAarHUTHbBIE KO- 12 | OIIK-1,
nebanus. Bonuel. BonmHbl B ynpyroii cpeae. DnekTpo- OIIK-2,
MArHUTHBIE BOJIHBI. OIIK-5
Hroro 12
6 BonHoBast onTuka Korepentnocts. UuTepdepenius ceera. udpaxius 12 OIIK-1,
cgeta. [Tonsipuzanus cBera. CBOCTBA U OCOOEHHOCTH OIIK-2,
pacnpoCTpaHEHUs CBETOBBIX BOJIH B pa3IMYHBIX Cpe- OIIK-5
nax. Jlucnepcus csera.
Hroro 12
Hroro 3a cemectp 36

4 cemecTp

CornacosaHa Ha noprtane Ne 30281




7 KBanToBas onTuka TermoBoe m3nyuenue. @otonsl. BHenmami Gpotodd- 6 OIIK-1,
(exr. OIIK-2,
Hroro OIIK-5

8 duszuka TBepaoro Tena | OCHOBBI TEOPUHU TEIUIOEMKOCTH TBEPJOTO Tena. JJe- 12 OIIK-1,
MEHTBI 30HHOUM T€OpPUH TBEPBIX TeJI. MeTabl, Mpo- OIIK-2,
BOJHUKHU U AUDJIEKTPUKU. OCHOBBI TEOPHUH JIEKTPO- OIIK-5
MIPOBOJTHOCTH TBEPJBIX TEI.
Hroro 12

9 ®dusuka atomHoro siapa | Ctpoenue siaep. PanqnoakTuBHOCTh. 3aKOH pajuoax- 6 OIIK-1,

Y AJIEMEHTAPHBIX YaCTHUIl | TUBHOTO pacnaja. fiepHble peakiuu. DJIeMeHTapHbIe OIIK-2,
gactuibl. Kitaccuukanus u B3auMHasi ipeBpariae- OIIK-5
MOCTb dJIeMeHTapHbIX yacTull. CoBpeMeHHas ¢puznye-
CKas KapTHWHA MHUpa.
Hroro 6

Hroro 3a cemectp 24

Uroro 96

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAblyIIUMHU)

U 00ecreuynBaeMbIMH (l'[OCJ'[e)_IlelIII/IMI/I) AUCHUIIIMHAMHA

Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI M MeXKAUCIUITIMHAPHBIE CBSI3U

HanmenoBanune JUCHUITIIIMH

Ne paznenoB qaHHOW AUCHIUTUIHHBL, 17151 KOTOPBIX HEOOXOAUMO H3yYCHHE
00ecITeunBaroIMX U 00eCIEYNBAEMBIX TUCIUITINH

1 2 3 4 5 6 7 8 9
[IpenmecTByroUe AUCHUTUTHHBI
1 Maremartuka + + + +
2 dusuka + + + +
[Tocnenyromue TUCIUITITUHBI
1 be3zomacHOCTb KHU3HEAES- n + n n n n + n +
TENBHOCTHU
2 BakyyMHas ¥ I1a3MEHHast + " n I n + +
JJIEKTPOHUKA
3 KBaHTOBas U onTHYECKast n + +
JJIEKTPOHMKA
4 HaHod3neKTpOHUKA
5 ®usuka + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TpPH HM3yYCHUHW JAWCIMILINHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCUUIUIAHBI, U BUJOB 3aHS -

THH

Bunrwl 3ansatuit

(DOpMLI KOHTPOJIAA
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: ] | .
=f [t ©
£ - G
2 = 2 g 2
S = = O
2
OIIK-1 + + + + KonTposbHas pabota, Dk3a-
MeH, KomnokBuywm, 3amura
otyeta, OTyer mo nabopa-
TopHO# padorte, Tect, {ud-
(hepeHLIUPOBaHHBIH 3aUeT
OIIK-2 + + + + KonTpomasHas pabota, Jk3a-
MeH, KomnokBuym, 3amura
otyera, OTtyer o nabopa-
TopHoii pabote, Tect, Hud-
(bepeHLPOBaHHBIH 3aUeT
OIIK-5 + + + + KonTposnbHas pabota, Jk3a-
MeH, KomnokBuym, 3amura
oruera, OTyer 1o yabopa-
TopHOU paborte, Tect, dud-
(hepeHIIUPOBAHHBIH 3aUeT

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

7. JlabopaTtopHble paGoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX padboT

3 z S
3 =
Z %5
Ha3zBanus pazznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
o E
59 2 3
e e g
= o
2 ceMecTp
1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO BpalllEHUSI. 4 OIIK-1,
Omnpenenenne MOMEHTA MHEPLIMU TBEPABIX Tell. 4 OIIK-2,
OIIK-5
Hroro 8
2 MonekynsapHas ¢usuka |M3ydenue pacnpenenenus bonabimana. 4 OIIK-1,
Y TEPMOJUHAMUKA Hroro 4 OIlK-2,
OIIK-5
3 DIEeKTPUUECTBO N3yuenune 3meKTpoCcTaTuyecKoro moJsi. OIIK-1,
N3yyenue CBOMCTB JUAIIEKTPUKOB B I10JIE IIJIOCKOTO 835_2’
KOHJICHCATOPA. i
Hroro 8
Hroro 3a cemectp 20
3 cemecTp
4 DneKTpOMarHeTu3m N3yyenne MarHuTHOTO I10JIs1 KPYrOBOI'O TOKA. OIIK-1,
Omnpenenenne yienbpHOro 3apsiia 3JeKTPOHA METOIOM 811:[[5? ’
Mar"eTpoHa. i
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Htoro

5 Konebanus 1 BOJIHEI CrnoxxeHue B3aMMHO MEPIIEHANKYIISIPHBIX KOIeOaHui 4 OIIK-1,
¢durypsl JIuccaxy. OIIK-2,
" OIIK-5

3y4eHHe 3aTyXaoIlUX 3JIeKTPOMarHuTHBIX Koneba- 4

HUU.
Hroro

6 BonHoBas ontuka Nzyuenne naTephEepeHIIN Ta3epHOTO H3ITyUSHHS. OIIK-1,
Uroro OIIK-2,

OIIK-5
Hroro 3a cemectp 20
4 cemecTp

7 KBanTOBas onTuKa TemnoBoe u3nydeHue. OIIK-1,
Buemnwnii poroaddext. M3yuenue 3akona CroneroBa 8%%%’
U TIpoBepKa GopMyasl DHHIITEHHA. )
Hroro

8 ®dun3uka TBepaoro Tena | OnpeneneHue MUPUHBI 3aIIPEIIEeHHON 30HbI MOIYTIPO- 4 OIIK-1,
BOJIHHMKA I10 TEMIIepaTypHOU 3aBUCUMOCTH 0OpaTHOTO OIIK-2,
TOKa JHUOJA. OIIK-5
Buytpennuii porosddekr.
TyHHenbHBIN 3G GEKT B BEIPOKAECHHOM p— — EPEX0-
ae.
Hroro 12

Hroro 3a cemectp 20

Hroro 60

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)

HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPaKTUYCCKUX 3aHATHIA (CEMHUHAPOB)

A SR
= a
3 = 5
2 > 5
Haspanus paznenon HaumeHoBaHMe MpakTHUECKHUX 3aHATUI (CEMHHAPOB) z - &5
5 : E
> Sz
o Q <
~ S
2 ceMecTp
1 Mexanuka KunemaTrka nocTynarenbHOro U BpamaTesIbHOrO 2 OIIK-1,
JIBIKCHUS OIIK-2,
3aKoHbBI JUHAMUKH MMOCTYNATEIIbHOTO JBUKEHUS 2 OIIK-S5
3aKoHbI JUHAMUKH BPAILATEIIbHOTO JBUKEHUS 2
PaGora. Dneprus 2
3aKOHBI COXpPAaHEHUS UMITYJIECA, MOMEHTA UMITYJIbCa U 2
SHEPTUU
PensituBuCTCKAsT MEXaHUKA 2
Hroro 12
2 Monexynsipraast pusuka | M3zomporeccsl, TEII0EMKOCTh OTHOATOMHBIX U MHOTO- 2 OIIK-1,
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U TCpMOJMHAMHKA

ATOMHBIX I'a30B

Pacnpenenenuss Makcgeinna u boneimana

Temnoemkocts raza. @opmyna Maiepa

[TepBoe Hauano TepmoauHaMUKH. [{UKIIbI

Btopoe Hauano TepMoauHaMUKH. DHTPOIHUS

NN N

Htoro

—_
()

OIIK-2,
OIIK-5

3 DAeKTpUYeCTBO

3akoH Kynona

Hanpspx€nnocTts anekTpuueckoro nosst. Teopema
lNaycca

CBsi3p MEX]ly HaIIPSHDKEHHOCTBIO U oTeHnuanoMm. Ilo-
TeHuuai. PaboTa cui aeKTpocTaTH4ecKoro moJs.

BemecTtBo B QJICKTPOCTAaTUYCCKOM II0JIC

OnexkrpoemMkocTh. Kongencaropsl. CoeluHEHHE KOH-
JIEHCATOPOB. DHEPTUs JEKTPOCTATHUECKOTO MOJIS

[IpaBuna Kupxroda m1st neneit mocToOSHHOTO TOKa.
IImorHOCTH TOKA. K.I1.]1. ICTOYHMKA TOKa

HUroro

12

OITK-1,
OITK-2,
OITK-5

Hroro 3a CEMCECTP

34

3 cemecTp

4 DyeKTpOMarHeTu3mM

MarnutHoe none. 3akoH buo-Caapa-Jlamaca

Cuna Amnepa. Cuna Jlopenna

[IpuMeHeHne TeopeMbl O HUPKYISIIIUN BEKTOpA Mar-
HUTHOW MHAYKUIUM JIJI pacuéra rnojien

Mar»uTtHoe 1oJjie B BEL[ECTBE

aﬂeKTpOMaFHI/ITHaH UHAYKIUA

9HeprI/I${ MAarHuTHOI'O I10JIA

HUroro

OIIK-1,
OITK-2,
OI1K-5

5 KonebOanus v BOIHEI

INapmonunyeckue xonebanus. CiaoxeHne rapMOHUYe-
CKHUX KOJIEOaHMI

3aryxaromue KoneOaHus

BBIHY)K,I[CHHBIe KOJeOaHus

Ynpyrue BoJHbI

QHCKTpOMaFHI/ITHBIC BOJIHBI

Axyctuueckuit u ontuueckuit agdexrt Jorepa.
DHeprus BoNHBL. [IT0THOCTH MOTOKA YHEPTHH.

N[N NN

Htoro

—
\S]

OITK-1,
OITK-2,
OIIK-5

6 BosHOBAas orrTHka

['eomeTpuueckas U onTuyecKas pasHOCTb XO/a Jyden

Wutepdepennus cBera

Hudpakmus ceeta

[Tonsipusanus ceera

(\CREN SN ST )

Htoro

—_
()

OITK-1,
OI1K-2,
OIIK-5
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Hroro 3a cemectp 34
4 cemectp
7 KBaHTOBas ONTHKA TemnoBoe u3nyuyeHue 2 OIIK-1,
. OIIK-2
Buemnuii potorddexr 2 ’
¢ b OIIK-5
S dexr Komnrona 2
®otonsl. Umnynbe portona. /laBnenue cera 2
Hroro 8
8 ®uszuka TBeproro tena | KBaHTOBBIE CTATUCTUKU 2 OIIK-1,
TernoBbie CBOMCTBA TBEPABIX TEI 2 OIIK-2,
OIIK-5
DEeKTPONPOBOIHOCTH IPOBOAHUKOB 2
[TonynpoBogHUKH. DIIEKTPONPOBOAHOCTD MOIYIIPO- 2
BOJ/IHUKOB
Buytpennuii porosddext. KoHTaKThI TBEPIBIX TN 2
Uroro 10
9 ®dusuka aTOMHOTO si7jpa | 3aKOH PaJIMOAKTUBHOTO pacrajga. AKTUBHOCTD 2 OIIK-1,
M DJIEMEHTAPHBIX YaCTHIL | ¢ OIIK-2,
JIEpHBIE peaKLun
e OIIK-5
Jledext macchl. JHEPrus CBSI3U. JHEPreTHUECKHUM Bbl- 2
XOJ1 IACPHON peakuuu
Uroro 6
Hroro 3a cemectp 24
Hroro 92

9. CamocrosiTe1bHasi padoTa
Bunasl camoctosiTenbHOM paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosITeIbHON paboThl, TPYIOEMKOCTh M (hOpMUpYEeMble KOMIETEHIHH
3 @]
= Z S
3 = =
o 2 o T
Bunpl camocTosTenbHON > 0
HazBanus pa3nenos z 7 = @®opMBI KOHTPOJIS
padoThI 4 s 2
S 8 =
e Q2
= S
2 cemectp
1 Mexanuka [ToaroroBka Kk npaxkTuye- 12 |OIIK-1, |duddepenurpoBaHHbIi
CKHUM 3aHSATHSAM, CEMHUHA- OIIK-2, |3auer, 3ammTa OTYETA,
pam OIIK-5 Komnokxsuym, KoHTpoiis-
Has pabota, OTuer 1o na-
[TpopaboTka JIEKITMOHHOTO 4 5 pabo 30 6e (')F
TOPHOH T T
Marepuaa opatopHoii pabote, Tec
OdopmieHre 0TYETOB T10 12
JabopaTOpHBIM paboTam
Hroro 28
2 MonekynspHas ¢usuka |IloaroroBka k npaktuye- 12 |OIK-1, |AuddepenunpoBaHHbIii
W TEPMOJANHAMUKA CKHM 3aHSITHSIM, CEeMHHa- OIIK-2, 3adeT, 3amnuTa oT4yeTa,
pam OIIK-5 Komnoksuym, KonTposs-
Hast ta, OT4eT 1o Ja-
IIpopaboTKa JIEeKIIUOHHOTO 4 ad paGora, OT4er no na
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Marepuaa O0opaTtopHoii padote, TecT
OdopmieHre 0TYETOB TI0 12
J1abopaToOpHBIM paboTam
Hroro 28
3 DnexkTpuuecTBoO IToaroroBka K mpaxkTuye- 16 |OIIK-1, |AuddepenunpoBaHHblii
CKHMM 3aHSITHSAM, CEMHUHA- OIIK-2, |3auer, 3amura oT4yera,
pam OIIK-5 Komnoksuym, KonTposs-
Hast ta, OTyeT 1o na-
[TpopaboTka JIEKITMOHHOTO 6 6a pabo a, 0 6e ?rna
aTOpHOI paboT T
Marepuaia OpaTOpHOH pabote, Lec
OdopmieHne 0T4ETOB 110 12
nabopaTopHBIM paboTam
Hroro 34
Hroro 3a cemectp 90
3 cemecTp
4 DIeKTpOMarHeTu3M [ToaroroBka k mpakTuue- 10 |OIIK-1, |duddepeHnnpoBaHHBIHI
CKHMM 3aHSITHSAM, CEMHUHA- OIIK-2, |3adeT, 3amura oT4yera,
pam OIIK-5 Komnoksuym, KonTpoiib-
Hast ta, OTueT mno na-
[TpopaboTka JIEKITMOHHOTO 4 6a pabo 4, 0 6e (")F a
Mareprana opaTtopHoit padote, Tect
OdopmieHue 0T4eTOoB 110 4
nabopatopHbeIM paboTam
Hroro 18
5 Konebanus u BOJIHEI ITonroroBka K npakTuye- 8 |OIIK-1, |AuddepenumpoBaHHbIii
CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |3adeT, 3amura oT4YeTA,
pam OIIK-5 Komnoxsuym, KoHTpOiis-
[TpopaboTka TeKIHOHHOTO 4 16{% pa60Tai OTgeT n?rna-
TOPHOM T T
MaTepuaia opaTtopHo# pabore, Tec
OdopmieHre 0TYETOB 10 6
nabopaTtopHbIM paboTam
Uroro 18
6 BonHoBast onTuka [ToaroroBka k mpakTuue- 8 |OIIK-1, |duddepeHupoBaHHBIN
CKHMM 3aHSITHSAM, CEMHHA- OIIK-2, |3adeT, 3amura oT4yera,
pam OIIK-5 Komnoksuym, KonTpoiib-
Hast ta, OTueT mno na-
[IpopaboTka J1eKIIHOHHOTO 4 6a pabo 4, 0 6e (")F a
Mareprana opaTtopHoit padote, Tect
OdopmieHne 0T4eTOB 110 6
nabopatopHbeIM paboTam
Hroro 18
Hroro 3a cemectp 54
4 cemectp
7 KBaHTOBas ONTHKA [ToaroroBka Kk mpakTuue- 12 |OIIK-1, |3ammura otuera, Komio-
CKMM 3aHATUSAM, CEMMHA- OIIK-2, |kBuyMm, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer o ynadopa-
TOpHOM padorte, Tect, Jk-
[TpopaboTka JIEKITMOHHOTO 6 opHoi pabore, Tecr, 3
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MaTepuana 3aMeH
OdopmieHre 0TYETOB TI0 8
J1abopaToOpHBIM paboTam
Hroro 26
8 ®uszuka tBeproro tena |[loaroroBka k mpakTuye- 12 |OIIK-1, |3amura otuera, Komo-
CKUM 3aHSTHSIM, CEMUHA- OIIK-2, |kBuym, KoHTponbHas pa-
pam OIIK-5 6ota, Otuer o nadopa-
TOPHOU te, TecT, Ok-
[TpopaboTka JIEKITMOHHOTO 8 OpHOH pabote, Tect, 3
aMeH
MaTepuana 3ame
OdopmiieHre 0TIETOB TI0 12
naboparopHbIM paboTam
Hroro 32
9 ®uszuka atromHoro sapa |I[loaroroBka k nmpakTuye- 8 OIIK-1, Komnoksuym, KonTpoiib-
Y 3JIEMEHTAPHBIX YAaCTULl | CKUM 3aHATHUSIM, CEMUHA- OIIK-2, |nas pabota, Tect, Dx3aMeH
pam OIIK-5
[TpopaboTka JIEKIIMOHHOTO 10
MaTepuana
Hroro 18
Hroro 3a cemectp 76
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa
Hroro 256

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

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

. . MaxkcuManbHbI
. MakcumanbHbIN MaxkcuManbHBIN
DneMeHTHl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | Oami 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
3amura oTueTa 5 5 3 13
Komnoksuym 10 10 20
KonTponbHas pabota 10 10 10 30
Otuet no nabopaTopHOii 5 5 2 12
pabore
Tect 10 5 10 25
Hrtoro makcumyM 3a nepu- 30 35 35 100
on
Hapacrarommm ntorom 30 65 100 100
3 cemecTp
3amura oTueTa 5 5 3 13
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KomnokBuym 10 10 20
KonTponbhas pabota 10 10 10 30
Otuet o naboparopHoii 5 5 2 12
pabote

Tect 10 5 10 25
Hrtoro makcumyM 3a nepu- 30 35 35 100
on

Hapacraromum utorom 30 65 100 100

4 cemecTp

3amuTa oTyeTa 5 5 3 13
KomnokBuym 5 5 10
KonTponbhas pabota 10 10 20
Otuet o naboparopHoii 5 5 2 12
pabote

Tect 5 5 5 15
Htoro makcumyM 3a nepu- 25 30 15 70
on

DK3aMeH 30
Hapacrarommm ntorom 25 55 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

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

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYI0 OLIEHKY
[Tepecuer cymMbl OaJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY IpEJICTaBleH B TabHIe
11.3.
Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeyoBIETBOPUTENBHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. CasenbeB, U.B. Kypc obmeit ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekynsipHas ¢u3uka:
YyeOHoe nmocobue [DnekTpoHHbIH pecype] : yded. mocodue — DnexTpoH. aaH. — Cankt-IlerepOypr :
Jlanb, 2018. — 436 c. [DnexTponHbIii pecypce] - Pexxum noctyna: https://e.lanbook.com/book/98245, nara
obpamenus: 13.06.2018.

2. CagenneB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexrpudecTBo U MarHeTu3M. BoHBI.
Ontuka [DnexTpoHHsIi pecypc] : yue0. mocobue / .B. CaBenbeB. — DnekTpoH. naH. — Cankr-Ilerep-
oypr : Jlams, 2018. — 500 c. [DOnexrponHeliii pecypc] - Pexum  mgoctyma:
https://e.lanbook.com/book/98246, nara obpamenus: 13.06.2018.

3. Casenbes, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®dusnka TBeproro tesna. Gu3nka aTOMHOTIO si/ipa U 3JIEMEHTApHBIX YacTULl [ DJIeKTpOHHBIN pecypc] : yueol.
nocobue / .B. CaBenveB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp, 2018. — 320 c. [DnekTpoH-
HbII pecypc] - Pexxum nocrtyna: https://e.lanbook.com/book/106893, nara obpamenus: 13.06.2018.

12.2. lonostHUTEILHAS JIATEPATypa
1. CasenbeB, 11.B. COopHUK BOMPOCOB W 3aaa4y MO 00mIeH ¢usmnke [DIEKTPOHHBIA pecypce] :
yuae0. mocooue / M.B. CaenbeB. — Dnekrpon. naH. — Cankr-IlerepOypr : JIanb, 2018. — 292 c. [Dnek-
TPOHHBIN pecypc] - Pexxum nocryna: https://e.lanbook.com/book/103195, nata obpamenus: 13.06.2018.
2. HWponos, N.E. 3amaun o obmieit gusuke: YueOHOe ocodue [DNeKTpOHHBINH pecype] : yueO.
nocobue — DnektpoH. AaH. — Cankt-IletepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHBIH pecypc] - Pe-
xuM focryna: https://e.lanbook.com/book/99230, nara obpamenus: 13.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. MexaHuka: YueOHO-METOAUYECKOE MOCOOHE MO AyIUTOPHBIM MPAKTHUECKUM 3aHATHSM U
camocTosTeNbHOM pabote / ['puboB 0. A., 3enun A. A. - 2018. 64 c. [DnekTpoHHBIH pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/7662, nata o6pamenus: 13.06.2018.

2. MonekynspHasi GHU3MKa U TEPMOJUHAMUKA: Y UYeOHO-METOANIECKOE TIOCOOHE IO ayTUTOPHBIM
MIPaKTUYECKUM 3aHATHSIM M CaMOCTOSATENbHOU pabore / bypaosurun B. A. - 2018. 85 c. [DnekTpoHHbIH
pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7520, nara o6pamenus: 13.06.2018.

3. DneKkTpu4ecTBO M MarHeTusM: Y4eOHO-METOIMYecKoe MOCcOoOHe MO ayAUTOPHBIM IMpaKTHue-
CKHM 3aHATHIM U CaMOCTOSTENbHOM padore / Bypadesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 13.06.2018.

4. Konebanus u BOJIHBI: Y4eOHO-METOIUUECKOE TTOCOOME MO ayTUTOPHBIM MPAKTHUYECKUM 3aHS -
THSM U camocTosTenbHOl padote / Kimmmos A. C., MenoBauk A. B., FOmxkos FO. I'. - 2018. 114 c. [Dnek -
TPOHHBIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 13.06.2018.

5. BomnHoBas u KBaHTOBasi ONTHKA: YUeOHO-METOAMYECKOE MOCOOUE MO ayAUTOPHBIM MPaKTHUe-
CKUM 3aHSTHSIM M caMOCTOsITeNbHOI padoTe / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTponnblii pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/7694, nara oOparie-
Hus: 13.06.2018.

6. AtomHas usmka u Qusuka TBEPAOro Tena: YueOHO-METOqUecKoe MOCOOUe Mo ayIUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTosTensHol pabore / Jlsumu A. B., Uyxkos 1O. I1. - 2018. 147 c.
[OnekTponHBI pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/7691, mara oOpamieHus:
13.06.2018.

7. Kunemaruka paBHOYCKOPEHHOTO BpallleHusi: MeToauueckue ykazanus K jJabopaTtopHoii pabo-
te / bypnoBunima B. A., Tposa JI. A. - 2012. 13 c. [DOnexrpoHHsii pecypc| - Pexxum mocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 13.06.2018.

8. Ompenenenne MOMEHTa HHEPLIMHU TBEPAbIX Tes: PykoBonCcTBO Kk mabopaTtopHoii padote o ¢u-
suke / TroapkoB A. B., I'puboB FO. - 2016. 12 c. [DOnektpoHHbIi pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6692, nara oopamenus: 13.06.2018.

9. MWMsyuenme pacnpenenenust bonbimana: Meronuueckue ykazaHus K JlabopatopHoil pabote /
Bbypmosuumua  B. A, - 2018. 9 c¢. [OnektponHmii pecypc] - Pexum  mgoctyma:
https://edu.tusur.ru/publications/7642, nara oopamenus: 13.06.2018.

10. M3ydeHue 3IeKTPOCTATUIECKOrO TOMs: MeToquueckne yKa3zaHusl K JlabopaTopHOil pabote /
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NBanoa E. B., MemoBuuk A. B. - 2018. 9 c. [DnekrtponHslii pecypc] - Pexum npocrymna:
https://edu.tusur.ru/publications/7644, nata o6pamenus: 13.06.2018.

11. V3yueHue CBONCTB AMAIEKTPHKOB B TOJIE MIOCKOTO KOHAEHcaTopa: MeTonnueckue yKa3aHus
K JabopatopHoit padore / bypauesckuii FO. A. - 2012. 15 c¢. [DnexTponnslii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/873, nara obpamenus: 13.06.2018.

12. V3ydyeHre MarHUTHOTO TOJIS KPYTOBOTO TOKa: MeToaudeckre yKazaHus K J1abopaTopHO pa-
6ote / MBanoBa E. B., MenoBuuk A. B. - 2018. 13 c. [Onekrponnsiii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/7646, nata o6pamenus: 13.06.2018.

13. OnpeneneHue yaeapHOTO 3apsia IEKTPOHA METOAOM MarHeTpoHa: MeToauueckue yKa3zaHus
K JabopartopHoit padote / bypaueBckuii 0. A. - 2011. 14 c. [DnextponHbiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/864, nara ob6pamenus: 13.06.2018.

14. CnoxxeHre B3aMMHO TMEPIICHIUKYISIPHBIX Konebanuit ¢purypsl Jlnccaxy: Meroauueckue yka-
3aHMs K JlabopaTtopHoii padore / bypaueBckuii FO. A. - 2011. 9 ¢. [Onekrponnslii pecypce] - Pexxum gocty-
na: https://edu.tusur.ru/publications/872, nata o6pamenwus: 13.06.2018.

15. UzyueHue 3aTyXalolMX 3JIEKTPOMArHUTHBIX KoneOaHuii: Meroauueckue yka3zaHus K Jiabopa-
TopHOW padore / bypmoBummn B. A. - 2018. 14 c. [DOnektpoHHBId pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nata obpamenus: 13.06.2018.

16. N3ydyenne wHTEp(EpeHIMH JA3epHOTO HM3ITydeHUs: YueOHo-MeTroauyeckoe mocodue / Op-
aoeckas JI..  B. - 2010. 9 c¢. [OnexrpoHHbli  pecypc] - Pexum  poctyna:
https://edu.tusur.ru/publications/911, nata o6pamenus: 13.06.2018.

17. TemnoBoe uznyuenue: PykoBoacTBo k aboparopHoit padore no ¢pusuke / Kimumos A. C., Me-
moeauk A, B. - 2017. 15 c¢. [OnekrponHeli  pecypc] - Pexum = pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 13.06.2018.

18. Buemnuii dotorddext. M3yuenne 3akoHa CtoneToBa W mpoBepka (GopMyIbl DWHINTEHHA:
Meroauueckue yka3zaHus K JiaboparopHoii padore / bypnosunun B. A. - 2018. 12 ¢. [D1eKTpOHHBIN pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7638, nata oopamenus: 13.06.2018.

19. OnpeneneHue MMPUHBI 3aMPEIIEHHON 30HBI OIYIPOBOAHUKA IO TEMIIEPATYPHON 3aBUCUMO-
CTH 00paTHOTO TOKa Auoja: PykoBomcTBo k yraboparopHoit padore / MyxaueB B. A., ®expopor M. B. -
2009. 11 c. [Dnekrponnsiii pecype]| - Pexum mocrtyma: https://edu.tusur.ru/publications/855, mara 06-
pamenus: 13.06.2018.

20. Buytpennuii ¢porospdexr: Metonuueckre yka3anus K 1abopatopHoil padore / ByproBunux
B. A.-2018. 11 c. [OnexTponnsiit pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7640, nara
obpamenus: 13.06.2018.

21. TynuenwsHBIN 3P PEKT B BHIPOKIACHHOM p— — niepexoze: PyKkoBoACTBO k 1abopaTopHOit padoTe
/ ®emopoB M. B., Jlsuun A. B. - 2009. 12 c. [DOnektponHHbiii pecypc] - Pexum pnocryma:
https://edu.tusur.ru/publications/852, nata obpamenus: 13.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSl U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. Tlpum u3yyeHHM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  moctyn
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https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T

YueOHast aymuTopust

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTOpus Ui Mpo-
BEACHUA 3aHATHHN CCMHUHAPCKOIr0o TUIIa, IMOMCHICHUC IJId MPOBCACHUA T'PYIIIOBLIX WU WHAUWBHUAYAJIbHBIX
KOHCYNbTallU{, TOMEIIeHNE JJIs TPOBECHHS TEKYIIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTeCTallluu

634034, Tomckast obnactsb, . Tomck, Bepuununa ynuna, a. 74, 113 aya.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

VYueOHast aymuropus

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

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, a. 74, 222 ay.

Onucanue UMeroIerocs 000py10BaHus:

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne IS J1adopaTopHbIX padoT
JlaGoparopusi 31eKTpUUECTBa U MarHeTu3Ma
yueOHasi ayuTOpus ISl IPOBEICHHs 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BEJICHUS 3aHATHI J1a00paTOPHOTO THUMA
634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuua, a. 74, 219 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- JJabopaTopHbIii MakeT «DIEKTPUUECTBO U MarHeTu3m» (12 1mr.);
- [lepconanbHbIil KOMTBIOTED (12 TMIT.);
- Konrponnep uzmepennii (12 mr.);
- Mocka Genas uisi MMCbMa MapKepoM;
- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHOe obecrieueHue:
ASIMEC
LibreOffice
Microsoft Windows 7 Pro
PacueT norpemHnocrei Gpuznyeckux n3MepeHuit

JlabGopaTtopust TepMOIMHAMUKH
yueOHast aymuTOpHs JJIsl IPOBEICHHUSI 3aHITHH PAKTUYECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
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BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA
634034, Tomckas obnacts, T. Tomck, Bepmmauna ynuna, n. 74, 223 ay.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:
- JJaGopaTopHBIii MakeT Mo TepMoguHAMUKE (6 IIT.);
- [IepconanbHBIN KOMIBIOTED;
- 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

Jlaboparopusi MEXaHUKU U MOJEKYIIPHOU (PU3UKU

ydeOHast ayuTOpHs JJIsl IPOBECHHSI 3aHIATHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BEJICHUS 3aHITHIA 1a00PaTOPHOTO THUMA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 232 ay.

Ornucanue UMEIIErocs 000pyIOBaHUS:

- JlabopartopHblie MakeTbl: «MonekymsipHas ¢uszuka» (10 mT.), «Mastauk O6epoeka» (10 mT.),
«Mamuna AtByna» (3 mwr.), «MomMeHT unepuum» (4 mr.);

- [lepconanbhblii komnbrotep (10 mt.);

- Konrponnep uzmepennii (10 mr.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHoOe obecrieueHue:

— LibreOftfice

— Microsoft Windows 7 Pro

— Pacyer norpemnocTeit pusnueckux n3MepeHuit

Jlaboparopus J1a3epHO ONTHKU

yaeOHas ayTuTOPpHs JIJIsl TPOBENCHUSI 3aHATHI MPAKTHYECKOTO THUTIA, YIeOHAs ayTuTOPUS IS TIPO-
BEJICHUS 3aHITHIA TaO0OPaTOPHOTO THUMA

634034, Tomckas obnacte, T. Tomck, Bepmauna ynwuia, n. 74, 235 ayn.

Ornucanmne UMEIIErocs 000pyIOBaHHUS:

- 'emmoneonoBkI# s1azep (8 mit.);

- OnTrueckasl CKaMbsi C MPUHAICKHOCTIMH (8 IIIT.);

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;

- PaGouee mecto nmpenogaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
1. Touka OBMXKETCSl W3 LIEHTPA CIHUpAU ¢ paBHOMEpPHO yObIBaromiei ckopocteio. [Ipu 3ToM Be-
JMYKHA OJTHOTO YCKOPEHUS TOUKHM ...
1) ymeHb1aercs
2) yBenu4HuBaeTcs
3) He U3MEHSIeTCs
4) paBHA HYITIO

2. Ha abcomoTHO TBEpIOE TENIO AEUCTBYET MOCTOSHHBIN MOMEHT cuil. Kakue u3 mepedncieHHbIX
HUKE BEIMYUH U3MEHSIOTCS 10 JTUHEHHOMY 3aKOHY?
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1) yrioBast CKOPOCTb M YITIOBOE YCKOPEHHUE
2) MOMEHT UHEPLMH U MOMEHT UMITYJIbCa
3) yrioBasi CKOPOCTb U MOMEHT HHEPLIUH
4) yrioBasi CKOPOCTb U MOMEHT UMITYJIbCA

3. BennunHa MOMEHTa MMIyJbCa Tela U3MEHSETCS C TEYCHHEM BpeMeHH 1o 3akoHy L=t(t+2) (B
enununax CU). Ecnmu B MOMEHT BpeMeHM 2 ¢ YITIOBOE€ YCKOpEHHE COCTaBisieT 3 pan/c’2, TO MOMEHT
uHepiuu Tena (B equaunax CU) pasen ...

1)2

2) 1

3)0,5

4)4

4. Ha KoHIIaX HEBECOMOT'O CTEP>KHS 3aKPEIUICHbI J]Ba MaJE€HbKUX MAacCCHUBHBIX mapuka. CTep:keHb
MO>KET BpaIaThCsl B TOPU30HTAIBHOM MJIOCKOCTH BOKPYT BEPTHUKAIBHON OCH, MPOXOJSIIEH Yepe3 cepeu -
HYy cTepxHs. CTepKEeHb PaCKpyTHIIM 0 YIJI0BOM CKOpOoCTH ®. IToa neiicTBUEM TpEeHHs CTEPKEHb OCTAHO-
BUJICS, TIPH 3TOM BBIIETUIOCH 4 JIK TETIOTHI.

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

1) 0,5

2)2

3)1

4)4

5. TennmoBast mamuHa padotaet no mukiry KapHo. Eciiu temnieparypy HarpeBartelnst U XOIOAUIbHY -
Ka YMEHbIIUTH Ha oguHakoByto BennunHy AT, To KIT/] uukna ...

1) yBennuures

2) HEe UBMECHUTCS

3) yMEHBIIUTCS

4) nyist OTBETa HEJJOCTAaTOYHO JAHHBIX

6. Bo ckonbKo pa3 yBeNMUUTCS CpeJHEKBaJpaTHUecKas CKOPOCTh MOJIEKY/ MealbHOIO Ta3a Mpu
MOBBIIIICHUH a0COIOTHOU TeMIepaTypsl B 4 pa3a?

1) HEe U3MEeHHUTCS

2)0,5

3)2

4)4

7. OT xaKoi U3 NPHUBEIEHHBIX HMKE BEIMUYMH, XapaKTEPU3YIOIIHUX MOJIEKYJIbI, 3aBUCUT JIaBICHHUE
UaealLHOro rasa?

1) cuiibl NPUTSHKEHUS MEXY MOJIEKYJIaMU

2) KHHETHYECKOU YHEPTHH MOJICKYJ

3) cuiIbl OTTAJIKUBaHUSI MEXKAY MOJIEKYJIAMU

4) MOTEeHIINAILHON YHEPTUU B3aUMOJICHCTBUS MOJICKYJT

8. JI1s1 M30MpPOBAHHOM CUCTEMBI B PABHOBECHOM COCTOSIHUM SHTPOIHS CUCTEMBI. ..
1) MuHUMaNbHA

2) MakcUMaJIbHa

3) umeer cpenHee apudMeTndecKoe 3HaYCHUE

4) uMeeT oTpHIIaTEIbHOE 3HAYCHHE

9. BekTop Hanps»KEHHOCTHU 3JIEKTPOCTATUYECKOTO TOJISL, CO3JAaHHOTO MEXI1y OOKIJIaJKaMu IMI0CKO-

ro KOHJIEHCATOpa HANPaBIICH. ..
1) oT oTpuIaTeTbHON OOKIIAIKK K TTOJIOKUTEIIBHON
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2) B CTOPOHY BO3pacTaHus NOTEHIMaIa
3) mapauieaprHO OOKIIagKaM
4) B CTOpOHY YObIBaHMS MOTEHIIMATA

10. Toueunsl#t 3apsa/ +q HaXOAUTCS B LIEHTpe ceprueckoit moBepxHocTU. Ecinu 1o6aBuTh 3apsia —
q BHYTPb C(epHUueCcKOi MOBEPXHOCTH, TO MOTOK BEKTOPa HANPSKEHHOCTH 3JIEKTPHUUECKOrO IMOJs depe3
MOBEPXHOCTH C(HEpHI. ..

1) yBenmaurcst

2) yMEHBLIUTCS

3) paBeH HYJIO

4) He U3MEHUTCSA

11. MarauTHbII NOTOK CKBO3b KaTYLIKY, COCTOAILYIO U3 10 BUTKOB, n3MeHseTcs 1o 3akoHy D=t(2-
t) MB6. Uemy paHa D/IC mHAyKIIMU, BO3HUKAOIIAs B KaTyIIKe B MOMEHT BpeMeHu t=3 c? OTBeT npen-
CTaBUTbh B MIWJIMBOJIbTAX.

1) 40

2) 10

3) 20

4) 30

12. 3apspKkeHHas yacTUIa BIETAeT B OJHOPOIHOE MAarHUTHOE I0JIe TIEPIEHIUKYIAPHO MAarHUTHBIM
CUJIOBBIM JIMHUSAM. Tpaekropuel ABUKEHUS YaCTULIbI SIBIISETCA. . .

1) mpsimast

2) mapabona

3) cnupanb

4) OKpY>KHOCTD

13. Kak cBsi3aHbl MeXIy co00i aMmiutyaa A u sHeprus W, nepeHocumast BOJHON ?
1) Dueprus (W) nponopuuoHaibHa aMiutyie (A) B 4-o0if cTeneHu

2) Dueprus (W) nponopiimoHanbHa aMIuTATYye (A)

3) Ouneprus (W) nponopioHaibHa KBaApaTy aMIUIATyAbI (A)

4) Oueprus (W) nponopuroHaibHa aMIuiuTyae (A) B 3-0if cTenieHr

14. EMKOCTB KoOnme6aTensHOT0 KOHTYpa paauonepenaTdnka ymeHsmmnu ¢ 1000 go 250 nd. Kak
[P STOM U3MEHWIACH JUTMHA U3TyYaeMbIX dJIEKTPOMArHUTHBIX BOJH?

1) ymensimiace B 4 pasa

2) yMeHbIIWIIACH B 2 pa3a

3) yBenuuuiack B 4 paza

4) He u3MeHuNach

15. Ilpu pe3oHaHce:

1) pe3ko pacter yacTora KoiebaHui

2) xonebaHus 3aTyXarloT

3) yacTtoTa KoyeOaHul paBHA HYJIIO

4) coBmajgaer 4acToTa COOCTBEHHBIX U BHIHYX/ICHHBIX KOJICOaHHIA

16. Kak Ha3bIBarOTCSI BOJNHBI, B KOTOPBIX KONEOAHUS YACTUIl MPOUCXOIAT B MEPHEHIUKYISIPHOU
IUIOCKOCTH K HAINIPaBJIEHUIO PAaCpPOCTPAHEHUs BOJIH?

1) nonepeunsie

2) MpOoI0JILHBIE

3) coOCTBCHHBIC

4) KOTepeHTHBIE

17. Ilpu vabmoaeHn nHTEpPEepeHIrN GHUOJIETOBOTO cBeTa B onbiTe FOHTa paccTosiHUE MEXIY CO-
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CCIHUMHU TCMHBIMHU IIOJIOCAMHU HA 3KPAHC PaBHO 2 mm. Ecinu uctounuk (bHOHeTOBOFO CBC€Ta 3aMCHHUTH UC-
TOYHUKOM KPAaCHOTO CBETa, JJIMHA BOJIHBI KOTOPOTo B 1,5 pa3a Goibllie, TO 3TO PacCTOSHUE CTAHET PaB-
HBIM ... MM.

1) 1,33

2)3

3)1

4) 1,5

18. TInacTUHKY M3 ONTHYECKH aKTUBHOTO BEIIECTBA TOMIUHONW d = 2 MM MOMECTHIIU MEXIY Ia-
paJUIETIbHBIMU HHUKOJISIMH, B PE3yJbTaTe 4Yero IJIOCKOCTh IMOJISIPU3AIMd MOHOXPOMATHUYECKOTO CBETa I0-
BepHynach Ha yroa 30o. Ilosne 3peHMsI MOISIpUMETpPA CTAHET COBEPIIEHHO TEMHBIM IIPU MUHUMAaJIbHOM
ToNHE (B MM) TUTACTUHKH, PaBHOM ...

1)2

2)4

3)6

4)8

19. Ha nunadparmy c KpyrjibIM OTBEPCTHEM PAJIUYCOM 2 MM MaJacT HOPMAJIbHO MapalieTbHBINA
IIy4oK cBeTa JnHoM BoiHbl 0,5 MxkM. Ha myTu myuel, npoequunx yepe3 OTBEpCTUE, HA pacCTOSTHUM 1 M
MOMEINAKOT 3KpaH. B oTBepcTuy nuadparmsl Uisi TOYKH HA 3KpaHE YKIIabIBAlOTCS 30H @penens.

1)8

2)4

3)9

4)5

20. ITo Mepe HarpeBaHUs Teja €r0 CBEUCHUE M3MEHSETCS CIeAYyIomuM oopa3om. [Ipu komMHaTHOM
TEeMIIEpaType CBEUCHUE B BUANMOMN 00JacTh criekTpa He HaOmoaaercs. [1o Mepe MoBhIIICHUsT TeMITepary-
PBI TEJIO HAYMHAET CBETUTHCA MaJIMHOBBIM I[BETOM, IEPEXOIAIINM B KPACHBIN I[BET («KPAaCHOE KaJlEHUE»),
a 3ateM B Oenblil («Oenmoe kaieHne). 3aKOHOMEPHOCTH U3MEHEHUS IIBETa CBEUCHUS Tella TP HAarpEeBaHUU
OOBSCHSIOTCS

1) 3akornom Credana-bonpimana

2) 3akonoM Kupxroda

3) u3 NIpUBEIECHHBIX BAPUAHTOB HET BEPHOTO

4) 3akoHaMH cMelieHus Buna

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
KBanToBas onrtuka

. TerutoBoe u3nyuenue. 3akoH Kupxroda.

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

. ®opmyna I1nanka.

. Bueurnuit poroapdexr.

. ®oronbl. OnbIT bote (MeToa coBnaieHuit)

. O dext Komnrona.

. TopMO3HO€E PEHTTEHOBCKOE U3Iy4eHHE. XapPAKTEPUCTUUECKOE PEHTIE€HOBCKOE U3ITyUEHHE.
. JlaBnenue cpera.

01NN KW

®u3uka TBEpPAOIo Tela

1. ®yHkuMs pacnpeneseHuss s BbIPOXKIEHHOro ra3a (pepMuoHoB. DyHKUMS pacrnpeneneHus
®epmu-/lupaxa.

2. @yukuus pacupenenenus bose-Oiinmireiina.

3. IlonsTHEe O HOpPMaNbHBIX KojeOaHHSIX peuieTkd. CIeKTp HOPMaJIbHBIX KOJIEOAHUN PELIETKH.
DOHOHBI.

4. Xapakrepuctrueckas remmeparypa Jlebas.
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5. TenmoeMKkocTh TBepABIX Tel (Teopus [ebas).

6. PacmiernieHre SHEpreTHYeCKUX YPOBHEM W BO3HUKHOBEHHE 30H IpU 00pa30BaHUU KPUCTAILIH -
YECKOM PEIETKH.

7. luHamMuKa 3JI€KTPOHOB B KPUCTAJUIMYECKOM PEIIETKE.

8. DNEeKTpONpOBOJHOCTH METAIIIIOB.

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]

. Cocras, pa3mep, XapakTepUCTUKHU, CIIMH aTOMHOTO Spa.
. Mogenu atoMHOTO sAz1pa.

. SinepHbie CUIIBI.

. 3aKOH PaJMOAKTUBHOTO pacIaja.

. o, B, y -pacman.

. Dddext Méccbayapa.

. SinepHbie peakiuu.

. denenue sanep.

. CBOIICTBA M THUIBI AEMEHTAPHBIX YACTHUII.

10. XapakTepucTUKH B3aUMOJEHCTBUM 211€MEHTAPHBIX YACTHII.
11. CBoiicTBa HEUTPHUHO.

12. KBapkoBasi MOJI€JIb CTPOEHUS aJIPOHOB.

O 0 1 N DN B~ W —

14.1.3. Tembl KOHTPOJILHBIX PadoT
Mexannka
MonexynsipHasi (pU3HUKa U TEPMOJANHAMUKA
DNEKTPUIECTBO
DNeKTpOMarHeTus3m
Kosebanus 1 BOJIHBI
Bonnosas ontuka
KBanToBas ontuka
®du3nka TBEpIOTO Tela
®du3nKa aTOMHOTO S/Ipa U DJIEMEHTAPHBIX YaCTHI]

14.1.4. Tembl KOJJIOKBHYMOB
Mexannka
MonekynsipHast GU3UKa U TEPMOJUHAMUKA
DNEKTPUYECTBO
DJIEKTPOMArHETU3M
Konebanus v BOIHEI
BomnnoBas ontrka
KBanToBas onTuka
®dusuka TBEpAOIo Tesa
®u3nKa aTOMHOTO SJIpa U 3JIEMEHTAPHBIX YaCTHI]

14.1.5. Bonpocs! 1uddepeHIIUPOBAHHOTO 3a4eTa
MexaHnuka

1. KunemaTrka nocTynareiabHOTO IBUKECHHUSI.

2. Kunematnka BpalaTeabHOrO ABM)KEHUS.

3. luHaMuKa MaTepuaabHOU TOUKH.

4. Kunetnueckas sHeprust. PaboTa u MOIIHOCTb.

5. KoHcepBaruBHbIe cuibl. [loTeHIManbHass sHEPrus, CBA3b MEXAY MOTEHINAIbHON SHEPTHEN U
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CUJION.

6. OCHOBHOE ypaBHEHHE TMHAMHUKHU BpalaTeIbHOTO JBUKEHUSI OTHOCUTEIBHO HETIOABMKHOW TOY-
KH.

7. YpaBHEHHE TUHAMUKH BPAILATEIbHOTO IBUKEHUSI OTHOCUTEIBHO HEMOJABM)KHOU OCH.

8. MomeHnT nnepuuu, Teopema Llrelinepa.

9. 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

10. 3akoH cOXpaHEHUsI MOMEHTA UMITYJIbCA.

11. ITpunuun otHocuTenbHOCTH [ anues.

12. PensaruBuctckas Mmexanuka. [Ipeobpazosanus Jlopenua.

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

14. PenaruBuctckast kuHemaTuka. CI0KEHUE CKOPOCTEH.

15. PensTuBuCTCKAasA JUHAMUKA.

MornekynsipHasi pU3MKa U TEPMOJMHAMHUKA

—

. Buyrpennss sneprus. Temora u pabota. [lepoe Hauano TepMOIMHAMUKH.
. Kimaccuueckue cratuctuku (GyHKIUS pacnpeneneHus MakcBea).
. Hanbonee BeposiTHasA, cpenHssl KBaJApaTU4Hasl U CpeIHss apuMeTnieckas CKOPOCTH MOJIEKYI

W N

rasa.

. bBapomerpuueckas popmyna. Pacnpenenenue bonbimana.

. TenmmoémkocTh raza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSIHUS MI€aJIbHOrO ra3a. M3omnpouecchl.

. AnnabaTtraeckuii porecc. [lomuTponnyueckue mponeccsl.

. O6parumsrii 1k KapHo.

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

O 0 3 O\ L

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

DJIEeKTPUYECTBO

1. DOnexrpuueckoe noisie. Hanpspk€HHOCTh 3nekTpudeckoro mnois. CuinoBble JUHUU. [IpuHImMn
CYNEPIO3ULIMU MIEKTPUUECKUX TOJICH.

2. Teopema Octporpajackoro-I'aycca ajisi BEKTOpa HaNpsKEHHOCTH AyiekTpudeckoro noiis. [lome
OECKOHEYHOM OTHOPOAHO 3apsHKEHHON TNIOCKOCTH.

3. [Morenmuan. Pabora cui snmekTpocTaTudeckoro mois. [upkymsinus BeKTopa HampsoKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJIS.

4. CBs3bp MEXy HaNPSKEHHOCTBIO 3JIEKTPOCTATUYECKOrO MOJIS U MOTEeHIHanoM. Pacuer pasHocTH
MNOTEHIIMAJIOB MEXy TOYKaMHU N0Jst (00pa30BaHHOTO OECKOHEUHOH 3apsKEeHHOM MII0CKOCTBIO, ABYMS Oec -
KOHEYHBIMU 3apsKEHHBIMU IJIOCKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, TPOBOISIINM LIAPOM).

5. Ilonsgpusanus JU3IEKTPUKOB.

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

7. PactipeneneHue 3MEKTPUUYECKUX 3apsA0B Ha MpoBogHMKE. Hampsoxk€HHOCTH monst BONM3M TO-
BEPXHOCTH 3apsHKEHHOTO MTPOBOTHUKA.

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

9. Pabota, montHOCTH, 3aKkoH J[xoys-JleHa.

10. Pa3BerBnéunsie nenu. [pasuna Kupxroda.

OneKTpoMarHeTu3M
1. Cratnueckoe MarHUTHOE IOJI€ B BakyyMe. BexkTtop MarHuTHOM uHAykuuu. 3akoH buo-Casapa-
Jlamnaca.

2. MarautHoe 1oJse KpyroBoro Toka. MarHuTHOE 1oJI€ IBMKYILErocs 3apsaa.
3. 3akoH Amnepa. Cuia, 1elicTByronas Ha MPOBOAHUK C TOKOM B MATHUTHOM MOJIE.
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4. Cuna JlopeHua. JIpukeHue 3apsyKeHHON 4acTULIbI B OAHOPOAHOM MAarHUTHOM IIOJIE.

5. Dddext Xomna.

6. Lupkyrnsinust BEKTOpa MarHUTHOM MHTYKIIUH.

7. PaboTa no nepeMenieH1io MpoBOJHIKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

8. MarnuTHoOe 1nose B BelecTse. HaMarHnueHHOCTh U HaNpsKEHHOCTh MarHUTHOTO T1OJIS.
9. MarHuTHBIE MOMEHTBHI 2JIEKTPOHOB U aTOMOB.

10. Dnexrpoasuxymias cuia (3.4.c.) MHAyKuuu. [lpupoaa sBneHus 31eKTpOMarHuTHOM HHIYKITUH.
11. SIBnenne camouHaykuu. B3anmuas nHIyKIuUs.

12. DHeprust MarHUuTHOTO MOJIS.

13. BuxpeBoe aeKTpuyecKoe mose.

14. YpaBHenust Makcaeia.

Konebauus 1 BOIHBI

1. XapakTepuCTUKH TapMOHUYECKUX KONeOaHUA.

2. CnoxeHre rapMOHHUYECKUX KOJIeOaHMi.

3. KBasucranunonapasie Toku. CBOOOHBIE JEKTPOMarHUTHbIE KOJeOaHUS B KOHType 0e3 aKTHB-
HOTO COIPOTUBJICHHUS.

4. CBoOosHBIE 3aTyXalOIINE IEKTPUUECKHE KoleOaHus B KOHTYPE.

5. BeIHYXIeHHBIE dJIeKTpUUecKue Koaebanus. SIBnenne pezoHanca. [lepemMeHHBIN TOK.

6. YpaBHEHHUSI TUIOCKOHM U C(hepUIEeCKOil BOJH.

7. Hanoxxenune (matepdepenius) BoaH. CTosiane BOTHBI.

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

9. DneKTpOMarHuTHHIE BOJIHBI.

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

Bonnosag ontuka

. Uatepdepentms cera. Meron FOwnra. Illupuna nonoc uarepdepenunu.

. UaTepdepennius nmpu oTpakeHUU MPH OTPAKCHUH OT TOHKOH MPO3PaYHON TIIIACTHHKH.
. Konbuia Hetotona.

. Hudpakums ceeta. [Ipunamun [oiirenca-dOpenernsi.

. Meron 30H @penens. 30HHAS MJIACTUHKA.

. Audpakiust Ha KPyTJIOM OTBEPCTUH M HEMTPO3PAYHOM JTUCKE.

. Audpakiust OT memnm.

. udpakuronnas peméerka.

. CniextpanbpHoe paznoxenue. Paspemaionias cnocoOHOCTh PEMIETKH.

10. Indpaxiys Ha TPOCTPAHCTBEHHBIX peméTKax. udpakiusi peHTTeHOBCKUX JTy4eH.
11. Ionspuzanus ceeta. [lonsgpuzanus npyu oTpakXeHUH U IpeIoMIeHHH. 3aKoH bproctepa.
12. IMonsipuzanus npyu J1BOMHOM JTy4EPETOMIICHHH.

13. 3akon Mantoca.

O 00 1N DN K W~

14.1.6. Temb1 1a00paTOpHBIX padoT

Kunematrka paBHOYCKOPEHHOTO BpalLEHUSI.

N3yuenune pacnpenencHus bonbimana.

N3yueHue 31eKTpoCcTaTHueCKOro Mmosis.

M3ydeHne MarHuTHOTO IO0JIsl KPYTOBOT'O TOKA.

CrnoxeHue B3aMMHO NEPIIEHIUKY/SIPHBIX Kojebanuit ¢purypsl Jlnccaxy.

N3yyenue unTepPepeHIMU JTa3epHOro U3ITyUeHHs.

TeroBoe u3y4eHue.

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

Onpenenenne MOMEHTa HHEPLUU TBEPIBIX TEII.

N3ydyeHue CBOMCTB AUDIIEKTPUKOB B I0JIE IIJIOCKOTO KOHAEHCATOPA.

Omnpenenenne yaeapHOro 3apsaaa dJ1eKTpoHa METOIOM MarHeTPOHa.
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W3yueHue 3aTyXarmuX 3JIEKTPOMArHUTHBIX KOlIeOaHui.

Bremnnii pororddexr. U3yuenune 3akona CroneroBa u npoBepka Gopmysspl DWHIITEHHA.
Buytpennuii porosddekr.

TynuenpHBIN 3P PEKT B BHIPOKACHHOM P—N — MEPEXOJIE.

14.1.7. MeToauvecKkue peKoMeHIaluu

O06BEM 4acoB, MPEIYCMOTPEHHBIX YUEOHBIM IUIAHOM JJISl U3YUEHUs Kypca (H3HKH, HE MO3BOJSET
PACKpBITh B JIEKLUAX NOAPOOHO U Nyboko marepuan. I[Toatomy npu peanusanuu nporpaMMmsl CTYIEHTHI
JIOJDKHBI TOCTATOYHO MHOTO paboTaTh CaMOCTOATENHFHO KaK MPU MOBTOPEHUU JIEKIIMOHHOTO MaTepuaa,
TaK YU MOJArOTOBKE K MPAKTUYECKUM, JJAOOPATOPHBIM M KOHTPOJBHBIM 3aHATHIM. g obecriedenust 3¢ -
(PEeKTHBHOTO yCBOEHHSI CTYICHTAMU MaTepUAJIOB TUCIMIUITMHBI HEOOXOAMMO Ha MEPBOM 3aHATHH oOecte-
YUTh UX CIIUCKOM BOIIPOCOB, MOIEKAIIUX U3YYEHHUIO, CIMCKOM OCHOBHOM M JTOTIOJHUTEIbHOM JINTEpaTy -
PBI U1 CAMOCTOSITENIBHOM paOOTHI.

JUi TeKylero KOHTpOJIsl yCIeBaeMOCTH M IIPOMEXKYTOYHOM aTTeCTallMi UCIOIb3YeTCs TECTOBBIN
KOHTPOJIb 3HAHUM.

Ha nekuusax HeoO6xonumo obpaiiaT BHUIMAHUE HA OCOOEHHOCTH NMPUMEHEHHs PaccMaTpuBaeMoro
Marepuaia B MOCIEAYIOIUX Kypcax, a TakKe B Oynymiei npodecCHoHaIbHON AEITEIbHOCTH.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHWBAHUS ISl JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

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

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

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

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C mapymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToanueckue peKOMeH/IAMH 110 OLIEeHOYHBIM MaTepuasiaM AJs JIUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[JISI Jii1 ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OICHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJJaHrA BCIIYX;

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

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, & IMEHHO:

- MMCbMEHHO Ha OyMmare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;
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- Ha0Op OTBETOB C HCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHUS PE3YIIBTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIMJIOB IO JUCLUHUIUIMHE MPeIyCMaTpUBAET MpeAocTaBiIeHue nHpopManuu B Gopmax, aaarnTH -
POBaHHBIX K OTPAaHUYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

JL1s1 M1 ¢ HApYIIeHUSIMHM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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