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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
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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

®opma oOydeHus:: 3a04Hasg (B TOM 4YHCJe € NMPUMEHEHHeM IMCTAHIMOHHBIX 00pa30BaTeJbHBIX
TEXHOJIOTHil)

@akynbreT: @O, PaKyJIbTET IMCTAHIUOHHOTO 00yUYeHU s

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kype: 1, 2

Cemectp: 1, 2,3

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bujbl yueOHOM nesSTENbHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Beero | Enunuiel
1 |CamocrosTenbHas paboTa moj 14 12 14 40 4acoB
PYKOBOJICTBOM TIperioiaBaTens
JlaGopatopHble pabOThI 12 8 8 28 4acoB
3 | KoHTpOJb CaMOCTOSITEIbHOM 4 4 4 12 4acoB
paboThI
4 | Bcero KOHTaKTHOM pabOTHI 30 24 26 80 4acoB
5 |CamocTtosTensHas pabora 141 111 145 397 4acoB
6 |Bcero (6e3 3x3ameHa) 171 135 171 477 4acoB
7 |IloaroroBka U caada dK3aMeHa 9 9 9 27 JacoB
8 | OObmas TpyI0eMKOCTh 180 144 180 504 4acoB
14.0 3.E.

KontpomnbsHabie paboThl: 1 cemectp - 2; 2 cemecTp - 2; 3 cemectp - 2
Ox3ameH: 1, 2, 3 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokost Ne 125 ot « 24 » 7 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
No .

Pa3zpaboTunku:

noueHt kap. TOO 10. B. Mopo3zoBa

TOTIEHT Kad. GU3HKHN A. B. MenoBHUK

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

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®J10 . I1. Yepkammna
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. Muxasb4eHKO
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3oBa

JouenT xadeapsl Gusnku (Gu3nuku) A. B. MenoBHHK
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUPOBAHUE Y CTYACHTOB IIEJIOCTHOTO MPEACTABICHUS O (PU3UICCKUX MPOIECCaX U SBICHUSIX,
MPOTEKAIOUIUX B MPUPOJIE, MOHUMAHMS BO3MOKHOCTEH COBPEMEHHBIX HAYyYHBIX METOJIOB MO3HAHUS IPU-
POJIbI ¥ BIIAJICHUSI UMH Ha YPOBHE, HEOOXOMMOM JIJIsI PEUICHUsI MPAKTHUECKUX 3aJ1a4, BO3SHUKAIOIINX MPU
BBHITIOJTHEHUH MTPO(ECCHOHANBHBIX 3a/1a4.

1.2. 3agaun IMCHMIIINHBI
— OcBoeHHE CTyJIeHTaMU OCHOBHBIX MOHSITHIA, 3aKOHOB U Mojeliell (PU3UKH, METOJIOB TEOPETH -
YECKOTO M AKCIIEPUMEHTAIILHOTO MCCIE0BaHMS B (U3HMKE, METOJIOB OIEHOK MOPSAIKOB (DHU3UYECKHUX BE-
JUYUH U YMEHUE UX UCIIOJIb30BaTh.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctunnuna «®Puzuka» (b1.6.7) otHocuTCs K 610Ky 1 (6a30Bast 4acTh).
[IpeamecTBYIOMKUMHI TUCIUILTTHAMY, (OPMUPYIOIIUMHI HaYa bHbIC 3HAHUS, SBISIOTCS: Du3nka.
[TocnenyromumMu AUCHMITIMHAME SIBJISIFOTCS: be30macHOCTh JKU3HENESATeNIbHOCTH, BakyymHas u
TUTa3MEHHast SJIEKTPOHKKa, KBaHTOBas M onTHYecKas 3JEKTPOHNKA, MarHUTHBIE 3JI€MEHTBHI AJIEKTPOHHBIX
ycTpoucTs, Ousnka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTUKHU;

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3ZHUKAIOIIUX
B XOJie Mpo(ecCHOHATbHON AEATENIbHOCTH, NPUBJIEKATh A MX PELICHHsS COOTBETCTBYIOLIMH (PU3HKO-
MaTeMaTH4ECKNH arapar;

— OIIK-5 criocoGHOCTBIO UCIOJIB30BaTh OCHOBHBIE MPUEMBI OOPAaOOTKH M MPEJICTABICHUS JKC-
NePUMEHTAJIbHBIX JAHHBIX;

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaOMUNACS TOJDKEH:

— 3HAThb OCHOBHBIE MOHATHS, 3aKOHBI U MOJIEIM MEXAHUKHU, MOJIEKYIISIPHON (DU3UKU U TEPMOJIH -
HaMUKH, 3JIEKTPUYECTBA U JIEKTPOMarHeTu3Ma, KoneGaHuil U BOJIH, BOJTHOBOM ONTHKH, KBAHTOBOM ONTH-
KU, aTOMHOH (U3UKH, (PU3MKH TBEPIOTO TeNa;

—  yMeThb pelllaTh TUIOBbIE 33/1a4M 110 OCHOBHBIM pazjiesiaM (PU3UKHU ¢ UCTOIb30BaHUEM METOJIOB
MaTeMaTU4ecKoro aHajau3a; UCIoJIb30BaTh PU3NUECKHUE 3aKOHBI IIPU aHAJIN3E U PELLICHUH IPOOIeM;

—  BJAJeTh METOJaMH KCIIEPUMEHTAILHOTO MCCIIENOBaHMs B (Qu3MKe (MJIaHUPOBAaHHUE, IOCTa-
HOBKa 1 00pa0OTKa pe3yIbTaTOB IKCIIEPUMEHTA).

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO0mmast TpyI0eMKOCTh TUCIUILIMHBI cocTaBiseT 14.0 3a4eTHBIX €IWHMIIBI U TPEJCTABICHA B Ta-
omune 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOM nesSTENbHOCTH Bcero gacos CemecTpsl
1 cemectp 2 cemecTp 3 cemecTp

KonTaktHas pabora (Bcero) 80 30 24 26
CamocrosiTenpHas paboTa 1o 40 14 12 14
pykoBoacTBoM mpenonasaresns (CPIT)
JlaboparopHbie pabOTHI 28 12
KoHTposb camocTosATeNbHOM PadoThI 12 4 4 4
(KCP)
CamocTosiTenbHas paboTa (Bcero) 397 141 111 145
[ToaroroBka K KOHTPOJIBHBIM paboTamM 44 24 10 10
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OdopmiteHre 0TYETOB 10 JIAOOPATOPHBIM 36 20 8 8
pabotam
[ToaroroBka k 1a0opaTopHbIM paboTam 28 12 8 8
CaMOCTOSTENPHOE U3YYEHHUE TEM 289 85 85 119
(BOIIPOCOB) TEOPETHUYECKOM YaCTH Kypca
Bcero (0e3 sx3amena) 477 171 135 171
[ToaroroBka u cava sK3amMeHa 27 9 9 9
OO6mmas Tpy10eMKOCTb, 4 504 180 144 180
3aueTHnie EanHAIIEI 14.0
5. Coneprxanue 1MCUMILTHHBI
5.1. Pa3fenbl AMCHUIIMHBI 1 BUABI 3aHSITHH
Paznensl AMCUUIIITMHBI U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHATHHA
&) g =
= . 8 = 2 5
= g = g | § 2 S E
HazBanus pa3aenoB TUCHUIUIUHBI = &, By g T3 Y
Ay . QO . o )
S ¢ 2 F Br it
= S | 28 o' 5
e & %
1 cemectp
1 Kunemarrka 1 quHaMUKa JBUKEHUS. 1 0 4 8 9 OIIK-1, OIIK-
2, OIIK-5
2 VIMnynec ¥ 9HEprusl. 1 0 8 9 OIIK-1, OIIK-
2, OIIK-5
3 MexaHuKa >KHIKOCTH. 1 0 8 9 OIIK-1, OIIK-
2, OIIK-5
4 MexaHuKa TBEpPAOTO Tela. 1 0 8 9 OIIK-1, OIIK-
2, OIIK-5
5 Cuna BcemupHoOro tarorenus. ['apmo- 2 8 39 49 | OIIK-1, OIIK-
HUYECKHE KOJIeOaHusl. 2, OIIK-5
6 PenaruBucrckas MexaHHUKa. 1 0 8 9 OIIK-1, OIIK-
2, OIIK-5
7 MonekyinsipHO-KMHETUYECKAs] TEOPHUSI 1 0 8 9 OIIK-1, OIIK-
BEIIECTBA. 2, OIIK-5
8 YpaBHEHHE COCTOSIHUS UAECATBHOTO 2 4 20 26 | OIIK-1, OIIK-
rasa. 2, OIIK-5
9 Tlpunnumns! TepmoauHamMuku. M3omapa- 1 0 10 11 |OIIK-1, OIIK-
METPUUYECKHE MPOLIECCHI UAECATBHOIO 2, OIIK-5
rasa.
10 Bropoe Hauaino TepMOJUHAMUKH. 1 0 8 9 OIIK-1, OIIK-
2, OIIK-5
11 PeanbHbie razsl. @a3oBble NEPEXObI. 1 0 8 9 OIIK-1, OIIK-
2, OIIK-5
12 IoBepxHOcTHOE HaTsKeHUE. OOITHE 1 0 8 9 OIIK-1, OIIK-
CBOMCTBA KUJKHX PACTBOPOB. 2, OIIK-5
4
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Hroro 3a cemectp 14 12 4 141 171
2 cemectp

13 DnekrpocTaTuka. 2 0 4 14 16 | OIIK-1, OIIK-
2, OIIK-5

14 ITocTOSIHHBIN 2IEKTPUUECKUM TOK. 2 0 17 19 |OIIK-1, OIIK-
2, OIIK-5

15 MarueTusm. 3 4 34 41 OIIK-1, OIIK-
2, OIIK-5

16 DnexTpuyeckue KoaeOaHus U BOTHBIL. 3 0 18 21 | OIIK-1, OIIK-
2, OIIK-5

17 BoaHoBas onTuka. 2 4 28 34 OIIK-1, OIIK-
2, OIIK-5

Hroro 3a cemectp 12 8 4 111 135

3 cemecTp

18 AtomHas usuka. 4 4 4 34 42 | OIIK-1, OIIK-
2, OIIK-5

19 BBenenue B pus3uky TBEpAOTO TENA. 4 4 42 50 |OIIK-1, OIIK-
2, OIIK-5

20 AtoMHOE SpO. 2 0 19 21 OIIK-1, OIIK-
2, OIIK-5

21 PannoakTuBHOCTB. SIepHbIE peakiuu. 2 0 30 32 OIIK-1, OIIK-
2, OIIK-5

22 DyeMEeHTapHbIE YaCTUIIBI. 2 0 20 22 | OIIK-1, OIIK-
2, OIIK-5

Hroro 3a cemectp 14 8 4 145 171

Hroro 40 28 12 397 477

5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (CAMOCTOAATE/IbHAS Pa00Ta MO PYKOBOACTBOM
npenoaaBaTeJis)
CopeprkaHue pa3iesoB TUCIUILIUH (CaMOCTOsTeNbHAs padoTa MoJl pyKOBOJACTBOM IPENOaBaTesl)
puUBeeHO B Tabmuue 5.2.
Tabmuua 5.2 — CozmepkaHue pa3aesioB IUCHUIUIMH (CaMOCTOATeNbHas paboTa Mo pyKOBOJACTBOM IMPEMO-

JlaBaTesis)
3 =
CopneprkaHue pa3ienoB JUCLUILINHEI é oi =
HazBanus paznenos (camocTosTenpHas paboTa Mo PyKOBOJICTBOM zF & E
nperno/aBarens) EE 2. %
& § 2
1 cemectp
1 Kunemaruka u Meton koopauHat. Bextopsl. Onpenenenus neppuy- 1 OIIK-1,
IUHAMUKA IBHKECHUS. HBIX (U3HYECKUX TepMUHOB. CHcTeMa KOOpIUHAT. OIIK-2,
CkopocTb u yckopenue. BekropHast anredpa. Kunema- OIIK-5
THKa MaTepuanbHON TOUKH. CKOPOCTh U YCKOpEHUE
IIpY KPUBOJIMHEWHOM JBIKeHUH. KHeMaTHka Bpaia-
TEJIBHOTO ABM)KEHUS. 3aKOHbI ABMKeHUs. [lonarue
cunbl. Bropoii 3akoH Herotona. Macca. Tpetuii 3akoH
Herotona. MHepuuanbHbple CUCTEMBI OTCUETA.
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Heunepuuaneusie cucteMbl otcuera. [IpuHiunm oTHO-
curenbHocTH [annines

Htoro

2 mnysibC ¥ dHEprUsl.

Llentp nHepuu (LIEHTP Macc) MPOTHKEHHOTO Tea.
Onpenenenne NOI0XKEHNUS LIEHTPA MacC y MPOCTHIX
ten. Umnynbe Tena. Mexannueckasi pabota U KHHETH-
yeckas sHeprust. KoncepsarusHbie cuibl. [loTeHnn-
aJpHas SHEpTUs. [’ paiueHT. 3aKOH COXpaHEHHUs Mexa-
HUYECKON IHEPIUU

Hroro

OITK-1,
OITK-2,
OITK-5

3 MexaHuka KAUIKOCTH.

3axoH Ilackans. ['mapocratnueckoe nasiaenue. Cuna
Apxumena. CTalluOHAPHOE TEUEHUE UICATTBbHOMN KU~
kocTu. [Ipumeps! ucnosnp3oBaHus ypaBHeHUs bepHyi-
. Bsizkoe Tpenue. TeueHne BA3KOM )KUAKOCTH IO
TpyOe. TypOynentnoe teuenue. Yucno PeiiHomnbaca.
Cwiibl CONTPOTUBIIEHUS MIPU IBUKEHUU TEJT B BA3KOU
JKHJIKOCTH.

Htoro

OITK-1,
OIK-2,
OTIK-5

4 MexaHuKka TBEpAOTO
Tea.

VYnpyrue cBolicTBa TBEpABIX Te. 3aKoH ['yka. Moaynb
HOnra n otHomenwue [lyaccona. Jledhopmanus cxarus
3aKperuieHHoro ctepkHs. Tepmudeckas nedopmarus
TBepAbIX Tell. JluHamuka TBepaoro teaa. MomMeHT
HWHEPpIUU TBEPAOTO TCIIA. MoMeHTBI HWHEPLIUN HCKOTO-

PBIX IIPOCTBIX TCII. MowmeHT cunibl. MOMEHT HUMITYJIbCA.

TpexmepHOe BpalieHue TBEPAbIX Tell.

Hroro

OITK-1,
OITK-2,
OITK-5

5 Cuna BCEMUPHOTO
TATOTEHUSI.
l"apmonnueckue
KoJIe0aHus.

Cuiia BCeMUPHOTO TATOTEHUS. 3aKOH BCEMHPHOTO T~
rorerust HetoToHa. ['paBuTanust BOIHU3M NPOTSKEH-
HbIX Tedn. [IpunuBHbie cunbl. 3anaya Kennepa. Manbie
Kosie0aHus. DHEepPrus KoeOaTeIbHOTO JBUKEHUSI.
CrnoxeHue OTHOMEPHBIX Kojebanuii. buenus. Crnoxe-
HUE B3aUMHO NEepIEHANKYIIpHBIX Konebanuil. Kone-
0aHMs CBSI3aHHBIX MASTHUKOB.

HUroro

OIIK-1,
OITK-2,
OITK-5

6 PemaTuBucrckas
MEXaHUKa.

[IpuHumn otHOcuTENnbHOCTU. CKOPOCTH CBETA U TIO-
ctynar DiHmTeHa. [IpeodbpazoBanus JlopeHiia.
CrnencrBus npeobpaszoBanuii Jlopenna. PenstuBuct-
CKas IMHAMHKa. PeATHBUCTCKHUI UMITYJIbC. DHEPTUs
PENATUBUCTCKUX YAaCTULl. 3aKOH COXPAHEHHUS MOJTHOU
SHEPTHH.

Hroro

OITK-1,
OITK-2,
OIK-5

7 MonekynsapHo-
KHUHETHYECKasi TEOpHUs
BEIIIECTBA.

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KUHETUYECKOM
TCOpHHU. HCKOTOpBIG MOHATHA TCOPUU BEPOATHOCTH.
[TnoTHOCTH pacmpeneeHus: BepoaTHOCTH. Bpems u
JUTMHa cBOOOIHOTO Ipobera Mosekyn B raze. [Iporec-
cbl iepeHoca. Koaddunumentsr mepenoca B rase. Pac-
npeeneHne YHEPTUN MEXKAY MOJIEKYJIaMH BEIIEeCTBa.

Htoro

OIIK-1,
OITK-2,
OITK-5
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Comnporusnenue npoBoHUKOB. 3akoH OMa B tudde-

8 YpaBHeHue coctosuust | JlaBaeHue UieanbHOTO Ta3a Ha TBEPAYIO CTEHKY. 2 OIIK-1,
UJICAIBHOTO rasa. VYpaBHEHHE COCTOSIHUSA UACANBHOIO raza. bapomerpu- OIIK-2,
yeckas popmyna. BHyTpeHHss sHEpTUs raza. Anuada- OIIK-5
TUYEeCKUH npouecc. ['azoBsie 3akoHbI. TermnoemMKkocTb
WJ€aJIbHOTO rasa.
Hroro 2
9 IlpuHMnIBI TepmonnHamuueckui Meron. IIpunnun remnepary- 1 OIIK-1,
TEPMOAVUHAMHUKHU. paL. [Tpunnun saTponuu. AGCotoTHAs TeMIepaTypa OIIK-2,
N3onapamerpuueckue u abcomroTHas >HTponus. [IpHHIKT 3HEPrUuu: TeIoTa OIIK-5
MIPOLIECCHI UJIEATTLHOTO u padora. M3otepmuueckuii npouecc. M3oxopuue-
rasa. ckuii npouecc. M3obapuueckuit npouecc. Anuadaru-
yeckuil npouecc. [lonmurponuyeckuii mponecc.
Hroro 1
10 Bropoe Hauaio [uknuaeckue (Kpyropuie) mporecchl. LUk qu3ens- 1 OIIK-1,
TEPMOIMHAMUKH. Horo asurarens. Hukin Kapao. Bo3zpacranue sHTpO- OIIK-2,
UM B TIPOIECCcaxX BhIPABHUBAHUS. 3aKOH BO3pAaCTaHUS OIIK-5
SHTPONUU U HEOOPATUMOCTb.
Hroro 1
11 PeanbHbIe rassl. VYpaBHeHue cocTosiHuA ra3a Ban-nep-Baansca. 130- 1 OIIK-1,
®da30BbIE NIEPEXO/BI. tepma Ban-znep-Baansca. Kputnueckoe cocrosiaue OIIK-2,
BelecTBa. BHyTpeHHss 3Heprus rasza Ban-nep- OIIK-5
Baaunsca. IIponecc [Jxoyns—Tomcona. TepmonuHa-
Muueckuit morennuan ['m66ca. PaBnosecue a3z yu-
cToro BemecTsa. YpasHeHue Knaneipona—Kiaysuy-
ca.
Hroro 1
12 IToBepxHOCTHOE [ToBepxHOCTHAS YHEPTHUS KOHICHCUPOBAHHOM (ha3bl. 1 OIIK-1,
HaTshkeHue. O0mue KanenbHb1M METOJ OIIpeiesIeHHs TOBEPXHOCTHOM OIIK-2,
CBOMCTBA KHUIKUX sHepruu. JlaBieHue noj1 MCKPUBJIEHHON MOBEPXHO- OIIK-5
pacTBOpOB. cThi0. ['panunua pasnena Tpex BemecTB. KpaeBoil yroi.
Kanunnsipasle ¥ MOBEpXHOCTHBIE SIBJICHUS B IPUPOJE.
NneanpHblie pactBopsl. Teruiora pacrBopenus. [Ipun-
nurn Jle Hlatenbe. 3aBUCUMOCTh XUMHUYECKOTO TIOTEH-
1yana oT KoHleHTpauuu. PactBop Henerydero Bere-
ctBa. OCMOTHYECKOE JaBJIECHUE.
Hroro 1
Hroro 3a cemectp 14
2 ceMecTp
13 DnexTpocTaTuKa. DnexTpuyeckuii 3apsj B Bakyyme. 3akoH KynoHa. 2 OIIK-1,
HanpspxkenHocTs anektpuueckoro noss. [Ipuniun OIIK-2,
cynepno3uumu. [lonstue noroka. Teopema ['aycc. OIIK-5
DneKkTpudeckoe noje B AudeKkTpukax. [ IpoBogHuky B
AIIEKTPUUECKOM II0JIE.
Hroro 2
14 TlocTostHHBIN Onextpuyeckuil Tok. [IMOTHOCTE TOKa. YpaBHEHUE 2 OIIK-1,
NIEKTPUYECKUH TOK. HENPEPBIBHOCTU. DNEKTpoABIKYIIas cuia. [lanenne OIIK-2,
HarpspkeHus. Pa3HocTh noreHnmanos. 3akoH Oma. OIIK-5
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peHnuansHoi hopme. CBEpXMPOBOIUMOCTh. Moril-
HOCTb TOKa. 3akoH Jlxoynsi—IJlenua. Ilpasuna Kupx-
roda A 1enei mocToSHHOTO TOKa

HUroro

15 MargeTusm.

MaruutHoe none. MarantHas uaaykuus. Cruiaosbie
nuHun. [Tpuanun cyneprnoznnmn. 3akoH buo—Casa-
pa—Jlamnaca. Cuna Jlopenna. D¢ ¢ext Xomna. Mar-
HUTHOE TI0JIE B BEIIECTBE. DIIEKTPOMarHuTHasi HHAYK-
nus. YpaBHeHHs Makcsesia.

Hroro

OITK-1,
OITK-2,
OIIK-5

16 Dnexkrpuyueckue
KOJIeOaHHS Y BOJTHBI.

Dnextpuyeckue konedanus. OOImume CBEICHUS O KOJIe-
6anusx. KBasucrannonapusie Toku. CBOOOHBIE rap-
MOHUYECKHE KOeOaHus B KOHType 0€3 aKTUBHOTO CO-
npotuBieHus. CBOOOIHbBIE 3aTyXaOIINeE IEKTPHYe-
ckue KoneOaHus. BeIHyX/I€HHBIE AIEKTPUUECKUE KO-
nebanus. PesoHaHc. DieKTpOMarHuTHBIE BOJIHEL. | e-
HepaIus IeKTPOMArHUTHBIX BONH. uddepeHnnais-
HOE ypaBHEHHE JIEeKTPOMAarHUTHON BONHEL. Jlucmep-
cust BoaH. PazoBas ¥ rpynmnoBasi CKOpOCTb. JHEPIHsl U
UMITYJIbC 3JEKTPOMArHUTHOTO TOJIS.

HUroro

OITK-1,
OIK-2,
OTIK-5

17 BonHoBas ornTuka.

Pa3ButHe npencrasnenuii o npupoze ceera. Kore-
PEHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH.
Wntepdepennus ceera. OneiT FOHTa. MUHTEpdepen-
[IMs B TOHKHUX IUICHKax. 3epkana @penens. bunpuzma
Openens. [Ipunnun I'oiirenca—>Ppenensa. Meroz
30H @penens. Audpaxuus OpeHens Ha KPyIiaoM OT-
Bepctuu U aucke. llomsapusanus csera. EcrecTBeH-
HBIN U MOJISPU30BaHHBbIN cBeT. CTENEHb MOJIpU3aliy.
3akoH Mamtoca. [lonspu3zanus npu oTpaxeHUU U pe-
nomnenu. [lonsgpuzanuonssie npudOpsHI

Hroro

OITK-1,
OITK-2,
OIIK-5

Hroro 3a CEMCECTP

3 cemectp

18 AtomHas ¢uzuka.

KBanToBas ontuka. AToMHas Gpu3mka (3eMeHTapHas
TEOpHsi aToMa). DJIEMEHThI KBAHTOBON MEXaHUKH.
ATOM BO/IOpOJa B KBAHTOBOM MexaHuke. Bzanmozeii-
CTBHE CBETA C BEIIECTBOM.

Hroro

OITK-1,
OITK-2,
OIK-5

19 Beenenwne B Gu3HKy
TBEPJIOTO Tea.

DneMeHThI GU3HYECKON CTATUCTUKU. DIEKTPUIECKHUE
CBOWCTBA TBEPJBIX TeJ. TErIoBbIe CBOMCTBA TBEPABIX
ten. CBepXnpoBOAUMOCTb. MarHeTusM TBEpAbIX TEl.

Hroro

OIIK-1,
OITK-2,
OITK-5

20 AtoMHOE SpO.

Cocras sapa. XapakTepuCTHKU aTOMHOTO sizipa. Pas-
Mepsl saep. CriuH aapa. Macca v 3Heprus CBs3H saep.
Monenu aToMHOTO s1pa. SInepHble CUIBL.

Hroro

OITK-1,
OITK-2,
OIIK-5

21 PagmnoakTHBHOCTS.

3aKoH paJMOaKTUBHOTO pacmajia. AToMHbIE yackl. Pa-

OITK-1,
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SnepHble peakIuu.

JUOYTIIEPOAHBIN METO/I U3MEPEHUS BpEMEHU. AKTHB-

OIIK-2,

HOCTb. Busibl pacmianos sigep. OOmmye monoKeHHs. OIIK-5
[Toporosas sneprus. Jlenenue snep. TepmosaepHbie
peakuuu.
Hroro 2
22 DneMeHTapHbIe Hcropust OTKpBITHS 3JIEMEHTAapHBIX yacTull. CBolcTBa 2 OIIK-1,
YaCTHUIBI. U THUIBI JIEMEHTAPHBIX YacTULl. Peaknuu B3anMonen- OIIK-2,
CTBUS JIEMEHTAPHBIX YACTHIL. XapaKTepUCTHKA B3an- OIIK-5
MOJENCTBUM AJIEMEHTAPHBIX YacTUll. EquHCcTBO npu-
POJIBI AIEKTPOMArHUTHBIX U CJIa0BIX B3aUMOJICHCTBUH.
KBapkoBast MOzi€Ib CTPOEHMS aIJPOHOB.
Hroro 2
Hroro 3a cemectp 14
Hroro 40

5.3. Paznenbl AUCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IuMH)

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

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

obecreunBaeMbIMH (ITOCIETYIOMUMUI ) TUCIUTUTHHAMH MTPEICTAaBICHBI B Tabmie 5.3.

Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOW TUCHIUIUIAHEIL, 1711 KOTOPBIX HEOOXOIUMO U3yUCHUE

HanmenoBanu 00eCTICUNBAIONINX U 00ECIICUNBACMBIX JUCIUTUINH
€ JUCIUILINH

1 4151678191011 /12|13/14|15]16|17|18/19|20|21|22

[IpeamecTByromue TUCIUATITUHBI
1 ®usuka + o T T s i i i i o e o o O B B B B I
[Tocnenyromue TUCIUTIITUHBI

1 Be3omac-
HOCTB JKHU3HE- + + |+ |+ + +
NEeATEILHOCTHU
2 BakyymHas
U IJIa3MEHHasA + |+ |+ |+
3EKTPOHUKA
3 KBanroBas
U OIITUYECKAS +
JIIEKTPOHUKA
4 Mar"guTHbie
JIEMEHTEI n
AIIEKTPOHHBIX
YCTPOMCTB
5 ®usuka au o S S A S e S

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX TTPU W3YYCHUHU NHUCUIUILIAHBI, U BUJOB 3aHS -

THHN

Bunnl zansatuit

DOpMBI KOHTPOJIA
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=
= © ©
3 = 5 &
: 5 s 2 :
z = O
=
OIIK-1 + + + + KonTposbHas pabota, Dk3a-
MeH, OTtyeT no JabopaTop-
HO1 paboTe, Tect
OIIK-2 + + + + KonTpomasHnas pabora, Jk3a-
MmeH, OtueT mo 1adopatop-
HoOl pabdoTe, Tect
OIIK-5 + + + + KonTponbHas pabota, Jk3a-
MeH, OTtyeT no JabopaTop-
HoM paborte, Tect

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

7. JlabopaTtopHble paGoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HaumeHnoBaHue 1ab0paTOpHBIX paboT

3 z S
3 =
Z L =
> 0
Haspanus paznenon HaumenoBanue nabopaTtopHbIX paboT zF &5
o E
59 2 3
e e g
= S
1 cemectp
5 Cuna BceMUpHOTO JIaGoparopHast pabota "M3ydeHue npsiMonuHeHOro 4 OIIK-1,
TATOTCHUSL. JBIDKEHUS TEJT Ha MaluHe ATBya" OIIK-2,
Tapmonneckue JIaGoparopHast pabota "M3yueHue BpamareabHOro U 4 OIIK-5
KosneOaHusl. N "
MOCTYNATEeILHOTO JBMKEHUN Ha MalluHe ATBy/a
Hroro
8 YpaBuenue cocrosanus |Jlaboparopnas pabdora "OnpezneneHne OTHOLICHUS 4 OIIK-1,
HWIeaJbHOrO rasa. TeroéMKocTel raza merogoM Kiemana-/lezopma" OIIK-2,
Hroro 4 OIIK-5
Hroro 3a cemectp 12
2 cemectp
15 Maruetusm. "JIaboparopHas pabota OnpezaeneHue yaeIbHOro 3a- 4 OIIK-1,
psiza 3JIEKTPOHA METOJIOM MarHeTpoHa" OIIK-2,
Hroro OIIK-5
17 BoniHoBast onTHka. JlaGopaTopHas padota «3yuenue qudpakiuu jazep- OIIK-1,
HOT'O U3JIy4EHHUs OT LLIEIN» OIIK-2,
HUroro 4 OHK-5
Hroro 3a cemectp
3 cemecTp
18 AtomHas pusuka. "JlabopaTtopHas pabota M3y4yeHue ciekTpa atoma BO- 4 OIIK-1,
nopoaa" OIIK-2,
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Htoro 4 OIIK-5

19 Beenenue B pusuky | JlaboparopHas padora "OnpeneneHue mMUpUHBI 4 OIIK-1,

TBEPJIOTO Tea. 3anpeniEHHON 30HbI MTOTYIPOBOJHUKA 10 TeMIIEpa- OIIK-2,
TYpPHOH 3aBUCUMOCTH 00OpaTHOTO TOKa auoxaa” OIIK-5
Hroro 4

Hroro 3a cemectp

Hroro 28

8. KonTpouab caMocTosiTeIbHOI padoThl
Buzibl KOHTpOJIS CaMOCTOSATENBHOM pabOThI ITpUBEIEHBI B Tabnuie 8.1.
Tabmua 8.1 — Buasl KOHTPOJISI CaMOCTOATEIBLHON pabOThI

No By KOHTpOJIst caMOCTOSITENTbHON PabOThI Tpynoemko | @opMHpyembie
CTh (4ac.) | KOMIETEHIIUN
1 cemectp
1 |KonTpoasHas paboTa ¢ aBTOMaTU3UPOBAHHOM MPOBEPKOM 2 OIIK-1, OIIK-
2, OIIK-5
2 | KonTtposabHas paboTa ¢ aBTOMaTU3UPOBAHHOM MTPOBEPKOi 2 OIIK-1, OIIK-
2, OIIK-5
2 cemectp
1 |KonTpoasHas paboTa ¢ aBTOMaTU3MPOBAHHOM TIPOBEPKOM 2 OIIK-1, OIIK-
2, OIIK-5
2 | KonTponwsHas paboTa ¢ aBTOMAaTU3HPOBAHHOMN TIPOBEPKOM 2 OIIK-1, OIIK-
2, OIIK-5
3 cemectp
1 |KontponsHas paboTa ¢ aBTOMaTU3MPOBAHHOM MPOBEPKOI 2 OIIK-1, OIIK-
2, OIIK-5
2 | KonTpoawsHas paboTa ¢ aBTOMAaTU3HPOBAHHOMN TIPOBEPKOM 2 OIIK-1, OIIK-
2, OIIK-5
Hroro 12

9. CamocrosiTesibHasi padoTa
Bunbr camocTosTeNnbHOM paboThI, TPYIOEMKOCTh U POpMEpyEeMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

3 @]
2 z E
L
Bupasl camocrositensHON = > 0
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIA
paboThI B s 2
=S g2
a e g
~ S}
1 cemecTp
1 Kunematuka u CamocrosiTenbHOE U3yUe- 6 |OIIK-1, |KontponbHas paboTa,
JVUHAMUKa IBUKCHUS. HUE TeM (BOIPOCOB) TEOpe- OIIK-2, |Tect, Ox3ameH
TUYECKOM YacTH Kypca OIIK-5
ITonroroBka Kk KOHTPOJIb- 2
HBIM paboTam
UTtoro 8
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HBIM paboTam

2 MnynbC 1 SHEpTHUsl. CamocrosiTeTbHOE U3yue- 6 |OIIK-1, |KontponbHas paboTa,
HUE TeM (BOIPOCOB) Te€Ope- OIIK-2, |Tect, Ox3ameH
TUYECKOM YacTH Kypca OIIK-5
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
3 Mexanuka xxuIKkocTH. | CaMOCTOSTENBHOE U3y4e- 6 |OIIK-1, |KoutposbHas pabora,
HUE TeM (BOIPOCOB) Teope- OIIK-2, |Tect, Ox3ameH
TUYECKOHN 4acTU Kypca OIIK-5
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 8
4 MexaHuKa TBEpAOTro CamocrosTenbHOE U3yde- 6 |OIIK-1, |KoutponbHas paboTa,
Tena. HUE TeM (BOMPOCOB) Teope- OIIK-2, |Tecrt, Dx3amen
TUYECKOHN 4acTh Kypca OIIK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 8
5 Cuna BCEeMUPHOTO CamocrosiTenbHOE U3yye- 13 |OIIK-1, |KontponsHas pabota, OT-
TATOTEHUSI. HUE TeM (BOIIPOCOB) TEOpE- OIIK-2, |4et no abopaTopHOi pa-
I"apmonnueckue TUYECKOM YacTH Kypca OIIK-5 oore, Tect, Dx3ameH
KoJIeOaHusI.
oneba IToaroToBka k abopaTop- 8
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 16
nabopaTopHbIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 39
6 PenstuBucTckas CamocrosiTenbHOE U3yUe- 6 |OIIK-1, |KontponsHas paboTa,
MEXaHHKA. HUE TeM (BOMPOCOB) Teope- OIIK-2, |Tecrt, Dx3amen
TUYECKOHN 4acTh Kypca OIIK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
7 MonekysipHo- CamocrosiTenbHOE U3yde- 6 |OIIK-1, |KontponbHas paboTa,
KMHETUYECKasi TEOPHS HUE TeM (BOIPOCOB) Te€Ope- OIIK-2, |Tect, Ox3ameH
BEIIECTBA. TUYECKOM YacTH Kypca OIIK-5
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
8 YpaBHeHue coctossHus | CaMOCTOSTENBHOE U3Yy4e- 10 |OIIK-1, |KoutponbHas pabota, Ot-
UJICaIbHOTO rasa. HHE TeM (BOIIPOCOB) TEOpe- OIIK-2, |4er mo 1abopaTopHOH pa-
TUYECKOM YacTu Kypca OIIK-5 6ote, Tect, Dx3amen
[ToaroroBka k 1aboparop- 4
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OdopmiteHre 0TIETOB TIO 4
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 20
9 [IpuHUMIBI CamocTosTenbHOE U3yye- 8 |OIIK-1, |KonrtponbHas paborta,
TEPMOJIUHAMHUKHU. HHUE TeM (BOIPOCOB) Teope- OIIK-2, |Tect, Ox3ameH
N3omapamerpuyeckue THYECKOHM 4acTH Kypca OIIK-5
TIPOLUCCCB HACATBHOTO ITonroroBka K KOHTPOJIb- 2
rasa.
HBIM paboTam
Hroro 10
10 Bropoe Havaino CamocTosiTenbHOE U3yUe- 6 |OIIK-1, |KoutposbHas pabora,
TEPMOJIMHAMHUKH. HUE TeM (BOIPOCOB) Teope- OIIK-2, |Tecrt, Ox3aMeH
TUYECKOHN 4acTu Kypca OIIK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
11 PeanbHbie ra3bl. CamocrosiTenbHOE H3yUe- 6 |OIIK-1, |KonrponsHas pabora,
®a3oBbIe EPEXO/IBbI. HHE TeM (BOIIPOCOB) TEOpe- OIIK-2, |Tect, Dk3amMeH
TUYECKOHM 4acTu Kypca OIIK-5
ITonroroBka Kk KOHTPOJIb- 2
HBIM paboTam
UTtoro 8
12 IToBepxHOCTHOE CamocrosiTenbHOE U3yde- 6 |OIIK-1, |KontponbHas paboTa,
HaTspKeHue. OO0mme HUE TeM (BOIPOCOB) TEOpE- OIIK-2, |Tecr, Dx3amen
CBOMCTBA XKUIKUX TUYECKOM YacTH Kypca OIIK-5
pacTBOpOB. [ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
BrinosiHeHME KOHTPOJIBHOU 4 |OIIK-1, |KonrponbHas pabora
paboThI OIIK-2,
OIIK-5
Hroro 3a cemectp 141
[TonroroBka u ciava sK3a- 9 DK3amMeH
MeHa
2 ceMecTp
13 DnexrpocTaTuka. CamocTosTeNnbHOE U3yye- 12 |OIIK-1, |KoutposbHas pabora,
HUE TeM (BOIPOCOB) Teope- OIIK-2, |Tect, Ox3ameH
TUYECKOM 4acTU Kypca OIIK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 14
14 TTocTostHHBII CamocrosiTenbHOE U3y4e- 15 |OIIK-1, |KontponsHas paboTa,
JJIEKTPUYECKUN TOK. HHUE TeM (BOMPOCOB) Teope- OIIK-2, |Tect, Ox3ameH
TUYECKOHN 4acTh Kypca OIIK-5
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HBIM paboTam

[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 17
15 MarneTtusm. CamocrosiTenpHOE U3y4e- 24 |OIIK-1, |KontpoasHas pabota, OT-
HHUE TeM (BOIPOCOB) Teope- OIIK-2, |uer no mabopaTopHOii pa-
TUYECKOM 4acTh Kypca OIIK-5 6ote, Tect, Dx3aMeH
IToaroroska k saboparop- 4
HBIM paboTam
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 34
16 Dnexrpuueckue CamocTosiTenbHOE U3yye- 16 |OIIK-1, |KoutposbHas pabora,
KOJICOAHUS U BOJIHBI. HUe TeM (BOIPOCOB) Teope- OIIK-2, |Tect, Ox3ameH
TUYECKOM 4acTU Kypca OIIK-5
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 18
17 BonHoBasi onTuKa. CamocrosiTenbHOE U3yUe- 18 |OIIK-1, |KontpoasHas pabota, OT-
HHUE TeM (BOMPOCOB) Teope- OIIK-2, |uer no mabopaTopHOii pa-
TUYECKOM 4acTh Kypca OIIK-5 6ote, Tect, Dx3aMeH
IToaroroska k saboparop- 4
HBIM paboTam
OdopMmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 28
BrinosiHeHME KOHTPOJIBHOU 4 |OIIK-1, |KonrponbHas pabora
paboThI OIIK-2,
OIIK-5
Hroro 3a cemectp 111
[TonroroBka u ciava sK3a- 9 DK3amMeH
MEHa
3 cemecTp
18 Atomuas ¢uzuka. CamocTosTeNnbHOE U3yye- 24 |OIIK-1, | KourponbHas pabota, OT-
HUE TeM (BOIPOCOB) Teope- OIIK-2, |4er no nabopaTopHOH pa-
TUYECKOM 4acTU Kypca OIIK-5 6ote, Tect
[ToaroroBka k 1aboparop- 4
HBIM paboTam
OdopmiieHre 0TIETOB TIO 4
naboparopHbIM paboTam
ITonroroBka Kk KOHTPOJIb- 2
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Uroro 34
19 Beenenue B pusuky CamocTosiTenbHOE U3yye- 32 |OIIK-1, |KonrtposbHas padora, OT-
TBEPJIOTO Tea. HHE TeM (BOIIPOCOB) TEOpe- OIIK-2, |4er mo J1abopaTopHOH pa-
TUYECKOM YacTu Kypca OIIK-5 6ote, Tect, DK3amen
IToaroroska k Jaboparop- 4
HBIM paboTam
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 42
20 AtomHOE ApO. CamocTosiTenbHOE U3yUe- 17 |OIIK-1, |KouTposbHas pabora,
HUE TeM (BOIPOCOB) Teope- OIIK-2, |Tecrt, Ox3aMeH
TUYECKOHN 4acTu Kypca OIIK-5
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 19
21 PannoakTMBHOCT. CamocrosiTenbHOE H3yUe- 28 |OIIK-1, |KonutponsHas pabora,
SnepHble peakiuu. HHE TeM (BOIIPOCOB) TEOpe- OIIK-2, |Tect, Dk3amMeH
TUYECKOHM 4acTu Kypca OIIK-5
ITonroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 30
22 DnemMeHTapHbIe CamocrosiTenbHOE U3yde- 18 |OIIK-1, |KontponsHas paboTa,
YaCTHLIBI. HUE TeM (BOIPOCOB) TeOpe- OIIK-2, |Tect, Ox3ameH
TUYECKOM YacTH Kypca OIIK-5
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 20
BrinosiHeHME KOHTPOJIBHOU 4 |OIIK-1, |KonrponbHas pabora
paboThI OIIK-2,
OIIK-5
Hroro 3a cemectp 145
[TonroroBka u ciava sK3a- 9 DK3amMeH
MeHa
Htoro 424

10. KonTpoab camocTosiTeJIbHOM padoThl (KypCcoOBOii MPOEKT / KypcoBasi padora)
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS
PeliTnHroBas cucrema He UCIOJIb3YETCS.

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. KoseipeB A. B. Mexanuka [DnexkTpoHHBIH pecypc]: yueoHoe mocodue / A. B. KosbipeB. —
Tomck Onp Kontent, 2012. — 136 c. locTyn w3 nau4yHOrO KabMHETa cTydeHTa. - Pexxum pocryna:
https://study.tusur.ru/study/library/ (nata o6pamenus: 24.07.2018).
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2. KossipeB A. B. Tepmoannamuka U MOJEKyIsipHas ¢pu3uka [DIEKTPOHHBIN pecypc]: yueOHoe
nocobwue / A. B. KozpipeB. — Tomck Onb Kontent, 2012. — 114 ¢. Jloctyn u3 TM4HOTO KaOWHETA CTY/ICH -
Ta. - Pexxum nocrymna: https://study.tusur.ru/study/library/ (nara obpamenus: 24.07.2018).

3. UYyxkxkoB lO. II. DnekTpocTaTtnka U MarHeTu3M [DIEKTPOHHBIA pecypc]: yueOHoe mocooue /
1O. II. YyxxkoB. — Tomck Dnb Konrent, 2014. — 140 c. [loctyn u3 nudHOro kabuHeTa CTyneHra. - Pe-
xuM gocrtyna: https://study.tusur.ru/study/library/ (nara oopamenus: 24.07.2018).

4. UYyxkko FO. 1. Dnextpuueckue koneOaHUs U BONHBL. BomHOBas onTHka [DIEKTPOHHBIN pe-
cypc]: yueobHoe mocodbwue / FO. I1. YUyxkoB. — Tomck Onb Kontent, 2014. — 110 ¢. Jloctyn u3 augHOTO

kabuHeTa crymeHTa. - Pexum goctyma: https://study.tusur.ru/study/library/ (mata oOpameHus:
24.07.2018).

5. MyxaueB B. A. AtomnHas ¢usuka. Beenenue B pusuky TtBEpmoro Tena [DIEKTPOHHBIA pe-
cypc]: yuebnoe mocooue / B. A. MyxaueB. — Tomck dakymbreT auctaniimonHoro ooydenus TYCVYPa,
2014. — 164 «c¢. Jocrym w3 sauyHOoro kabuHeTa cTymeHTa. - Pexum  gocryma:

https://study.tusur.ru/study/library/ (nata o6pamenus: 24.07.2018).

6. MyxaueB B. A. fnepHas ¢pusuka [DneKTpoHHBIH pecypc]: yueOHoe mocodue / B. A. Myxaues.
— Tomck Oab Kontent, 2014. — 72 c¢. JlocTyn W3 JUYHOTO KaOWHETA CTyACHTA. - PexxuM moctyma:
https://study.tusur.ru/study/library/ (nara o6pamenus: 24.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

1. bonmapes, b. B. Kypc obmeit ¢pusuku B 3 ka. Kaura 3 [DnekTpoHHBIN pecypc]: TepMoanHa-
MHKa, CTaTUCTUYeCKas (u3MKa, CTPOEHUE BellecTBa yueOHUK Juist OakanaBpoB / b. B. bonnapes, H. I1.
Kanmamaukos, I'. I'. Cniupun. — 2-e u3g. — M. UsnatensctBo FOpaiit, 2019. — 369 c. locTyn u3 1udHO-
ro kabuHera crydeHTa. - Pexum noctyma: https://www.biblio-online.ru/book/96A19159-3AD2-4326-
A052-BBEOD3BBF93F (narta oopamenus: 24.07.2018).

2. bonpapes, b. B. Kypc o6uieit ¢pusuku B 3 ka. Kuura 2 [DnexTponHsIii pecypc]: aiaekTpomar-
HETHU3M, OIITUKA, KBaHTOBas (pu3uka yueOHuk ais 6akanaspos / b. B. bonnapes, H. I1. Kanamnukos, I. T
Crnupun. — 2-e u3a. — M. UznarensctBo HOpaiit, 2019. — 441 c. Jloctyn u3 AMYHOro KaOWHETa CTY/IeH -
Ta. - Pexxum poctymna: https://www.biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3.
(mata obpamenus: 24.07.2018).

3. bonpmapes, b. B. Kypc o6meit ¢pusuku B 3 xkH. Kuura 1 [DnekTpoHHBIA pecypc]: MEeXaHHKa
yuebHuk ans OakanaspoB / b. B. bonmapes, H. I1. Kanammnuxos, I'. I. Cnupun. — M. HznarenscTBo
FOpaiir, 2019. — 353 ¢. JlocTtyn U3 nu4yHOTO KabuHeTa CTyaeHTa. - Pexxum moctyna: https://www.biblio-
online.ru/book/C58EOBBB-(C423-4759-959F-9274A38E679B (nara oopamenus: 24.07.2018).

4. CrpokoBckuii, E. A. ®u3uka aToMHOTO sijipa U JIEMEHTApHBIX YacTHILl [DJIEKTPOHHBIA pe-
cypc]: OCHOBBI KHHEMATHKH ydeOHoe mocoOue ais akajaemuueckoro OakanaBpuara / E. A. CTpoKOBCKHiA.
— 3-e m3n., ucnp. u non. — M. UznatensctBo IOpaiit, 2018. — 355 c¢. locTyn u3 IUYHOTO KaOMHETa
cTymeHTta.. - Pexum  goctyma:  https://www.biblio-online.ru/book/982D96BE-6F91-4270-AD9E-
FDCA2EOB70E1 (nmata obpamenus: 24.07.2018).

5. ®wnsuka. CinoBapb-cipaBo4HUK B 2 4. YacTh 1 [DneKTpoHHBIN pecypc]: clipaBOYHMK AJIs BY-
30B / E. C. IInatynos, B. A. Camoneros, C. E. bypagoii, C. C. IIpomkun. — 2-e uzn., crep. — M. U3na-
tenbeTBO HOpaiit, 2018. — 379 c¢. loctyn M3 nuuHOro kabuHeTa cCTydeHTa. - Pexxum poctyna:
https://www.biblio-online.ru/book/66 C8BAIF-6A8D-435D-9418-5DD143A46B1A (marta oOpaiueHus:
24.07.2018).

6. ®uzuka. CrnoBapb-cipaBo4HUK B 2 4. YacTb 2 [DneKTpOHHBIN pecypc]: cipaBOYHUK AJIs BY-
30B / E. C. [Inarynos, B. A. Camoneros, C. E. Bypasoii, C. C. IIpomkun. — M. U3zpatenscto IOpaiir,
2018. — 396 c. Jloctyn u3 JMYHOTO KaOWHETa CTyaeHTa. - Pexxum noctyma: https://www.biblio-
online.ru/book/1571B5D7-C8A3-4B8C-8F1B-0655DF8532DC (nata obpamienus: 24.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. KozbipeB A. B. ®usuka-1 : snextponnsiii kypc / A. B. KozsipeB. — Tomck TYCYP, ®JI0,
2012. ocTym U3 JIMYHOTO KaOMHETA CTYICHTA.
2. Yyxxos 0. Il. ®uzuka-2 : snexrponnsiii kype / 0. I1. YUyxkoB. — Tomck TYCVYP, ®J10,
2014. JocTym U3 JIMYHOTO KaOMHETA CTYICHTA.
3. MyxaueB B. A. ®usuka-3 : snextpoHHbli kKypc / B. A. MyxaueB. — Tomck TYCVYP, ®J10,
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2014. TocTym U3 TUYHOTO KaOWHETA CTY/IEHTA.

4. 3enenckuil B. U, KnumoB A.C. ®usuka-1 [DaeKTpOHHBIA pecypc|: METOAMYECKUE YKa3aHUs
M0 BHITIOJTHEHUIO JTabopaTopHOM paboThl «M3ydeHne mpsMOIMHEHHOTO ABMKEHUS TNl Ha MalluHe ATBY-
na». — Tomck ®JIO, TYCVYP, 2016. [octynm u3 nu4yHOro KaOWHETa CTyIACHTA. - PeXuWMm mocTyma:
https://study.tusur.ru/study/library/ (nara obpamenus: 24.07.2018).

5. bypnosunun B.A., JIsstunn A.B., KiumoB A.C. ®usnka-1 [DaeKTpOHHBIN pecypc]: MeToauye-
CKHE YKa3aHWsI 10 BHITIOJHEHHIO JabopaTtopHOU paboThl «VI3ydeHne BpalaTeIbHOTO U MOCTYMATEIEHOTO
JIBIDKEeHUN Ha MamnHe ATByna». — Tomck DJIO0, TYCVYP, 2016. JocTtyn U3 TMUHOTO KaOWHETA CTYJACHTA. -
Pexxum noctyna: https:/study.tusur.ru/study/library/ (nara o6pamenus: 24.07.2018).

6. MHBanora E.B., Cokonosa N.B., KinumoB A.C. ®usuka [DIEKTpOHHBIN pecypc]: mMeTonuye-
CKHE YKa3aHHUs 1O BBITIOTHEHUIO JabopaTtopHOl paboThl «OmnpeenieHre OTHOIICHHS TeITIOEMKOCTEeH ra3a
meronoMm Knemana—Jlezopmay / E. B. Banosa, 1. B. Coxonosa, A. C. Knumo. — Tomck ®J10, TYCVYP,
2017. Hoctyn w3 nuyHOro KabwHera crylaeHTa. - Peskum nmoctyma: https:/study.tusur.ru/study/library/
(mara obpamenus: 24.07.2018).

7. bypauesckuii 1O. A., KiiumoB A. C. ®usuka [DneKTpoHHBIN pecypc|: MeToandecKkue ykasa-
HUS 10 BBIMOJIHEHHUIO TAOopaTopHOil paboThl «OmpeneseHne yIeabHOro 3apsaa 3JIeKTpoHa METOA0M Mar-
HetpoHa» / FO. A. bypaueBckuii, A. C. Knmumos. — Tomck ®JI0, TYCVYP, 2017. Joctyn u3 IUYHOTO KaOu -
HeTa cTyleHTa. - Pexxum noctyna: https://study.tusur.ru/study/library/ (mata o6pamenwus: 24.07.2018).

8. Opunosckas JI. B., Knumos A. C. ®usuka [DneKTpOHHBIN pecypc|: METOAUYECKHUE YKa3aHUS
10 BBHITIOJIHEHUIO J1abopaTtopHOl paboThl «M3ydueHue audpakiuu Jia3epHOro u3nydeHus ot menn» / JI. B.
Opmnogckas, A. C. Kiumos. — Tomck ®J10, TYCVYP, 2017. locTyn u3 TMYHOTO KaOWHETa CTyJeHTa. - Pe-
xuM gocrtyna: https://study.tusur.ru/study/library/ (nara oopamenus: 24.07.2018).

9. eipxoB B. A. u np. ®usuka [D1eKTpOHHBIN pecypc|: METOAMYECKHE yKa3aHUs 110 BBIIIOJIHE -
HUIO JTabopaTopHOit padoThl «3ydenue ciekTpa aroma Bogopoaa» / B. A. IsipkoB, H. A. 3axapos, A. M.
Kupumnos, A. C. Kinumos. — Tomck ®JI0, TYCVYP, 2017. Joctyn U3 nuuHOTO KaOWHETa CTy/IeHTa. - Pe-
xuM gocrtyna: https://study.tusur.ru/study/library/ (nara oopamenus: 24.07.2018).

10. Myxaués B. A., Knumos A. C. ®usuka [DneKTpoHHBIN pecypc]|: METOAUUYECKHUE YKa3aHUs 110
BBITIOJIHEHUIO JTAOopaTopHOil paboThl «OnpeaeneHue MUPUHBI 3alPEIeHHONW 30HbI MOTYIPOBOJHHUKA 110
TEeMIepaTypHOH 3aBUCUMOCTH oOpaTHOoro Toka auozaa» / B. A. Myxaués, A. C. Kiiumos. — Tomck ®J10,
TYCYP, 2017. Jloctyn w3  Ju4yHOTO  KabwHeTa  cTymeHTa. -  Pexum  jgocryna:
https://study.tusur.ru/study/library/ (nara o6pamenus: 24.07.2018).

11. MenoBuuk A. B. ®usnka [D1€KTpOHHBIN pecypc]: METOAMYECKUE YKa3aHUs IO OpPTraHU3alNu
CaMOCTOSITEIILHON pabOTHI ISl CTYICHTOB 320YHOM (OPMBI O0YICHHS TEXHUYECKUX HAMPABICHUN TOATO-
TOBKH, O0yJalOmUXcsi C MPUMEHEHHUEM JTUCTAaHIIMOHHBIX 00pa3oBaTelbHBIX TexHosoruii / A. B. Memnos-
HuK, E. M. Oxkc. — Tomck @10, TYCVYP, 2018. JocTyn n3 inyHOro kabuHeTa CTyAeHTa. - Pexxum nocty-
na: https://study.tusur.ru/study/library/ (nara oopamenus: 24.07.2018).

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-
CIIPAaBOYHBIE U MMOMCKOBBIE cucTeMbl https://lib.tusur.ru/ru/resursy/bazy-dannyh (B cBo60ogHOM HOCTYyTIE).
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTtepuajibHO-TEXHMYECKOE M IPOrPaMMHOe odecriedeHne TUCUUILTHHBI

Kabuner 111 caMoCTOATENbHOM paboThl CTYICHTOB

ydeOHast ayIuTOpus JJIsl IPOBENCHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIEHHE JUTS TIPOBEIACHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIINH, TOMEIIEHUE ISl TPOBEIACHHSI TEKYIIIET0 KOHTPOJIS U MPO-
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIILHON paOboThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— Microsoft Windows

— OpenOftice

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe odecrieyeHue s JJa0opaTopHbIX padoT

Kabuner 111 caMocTOATENbHOM paboThl CTYICHTOB

ydeOHast ayuTOpus JJIsl IPOBENCHHS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TIPOBEICHUS
IPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIUI, TOMEIICHUE /1JIs1 POBEJCHUS TEKYIIET0 KOHTPOJIS U PO -
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIIHHON paOboOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Kommbrorep GELERON D 331 (2 mT.);

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— Microsoft Windows

— OpenOftice

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecriedeHue IS CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepimmauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:
- yueOHast mebenb;
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- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMIL ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeNUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX 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
oOydJaronyecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus
1. 3aKoH coxpaHEHUs PIEKTPUUECKOTO 3apsiaa INIACHUT, YTO:
A) DrnekTpudecKuil 3apsl SBISETCS] HEM3MEHHOM XapaKTEepUCTUKOM JH000Tr0o Teja U OCTaeTcs Mo-
CTOSIHHBIM B JIFOOBIX B3aUMOJICHCTBUSIX;
B) CymmapHbIii a5ieKTpruecKuil 3aps/1 Bcex Tel Ha 3eMiie paBeH HYJIO;
C) DnexTpuyeckuil 3apsa COXpaHsIeTCs B OTCYTCTBUH JIPYTUX IEKTPUUECKUX 3aPsi/IOB;
D) B 3amKkHYyTOl cHUCTeMe 3apsKEHHBIX TEJ COXpaHseTcs anredpanyeckas CyMMa 3apsaoB.

2. Kakoe HarpaBieHue IPUHATO 34 HANPABIECHUE BEKTOPA HANPSYKEHHOCTHU IEKTPUYECKOTO NOJIs?
A) HampaBiIeHHE BEKTOpA CHJIbI, IEHCTBYIOLIEHN HA MOJIOKUTENIBHBIN TOUEUHBIN 3apsf;

B) HanpaBieHue BeKTopa CUIIbI, IEHCTBYIOIIEH Ha OTpULIATENIbHBIM TOUSUHBINH 3apsi;

C) HampaBieHHEe BEKTOPa CKOPOCTH JBMXKEHUS MOJIOKUTEIHHOTO TOYEYHOTO 3apsiaa;

D) HampaBiieHre BEKTOpa CKOPOCTH ABMXKEHHUSI OTPULIATEILHOTO TOYEYHOTO 3apsijia.

3. Kakue u3 npuBeaEHHBIX yTBEPKICHUN - BEpHBIE?

A) 0OTHOPOJHOE INEKTPUUYECKOE — ATO MOJIE, B KAXKI0H TOUKE KOTOPOI'O BEKTOP HANPSKEHHOCTH HE
W3MEHSETCS 110 BEINYHHE;

B) onHOpOAHOE 37IEKTpUUECKOE T0JIE — 3TO T10JIe, B KaXKI0M TOUKE KOTOPOTO BEKTOP HAIPSKEHHO -
CTH HE U3MEHSIETCS 110 HAIIPABJIEHUIO;

C) onHOPOHOE IIEKTPHUUECKOE TOJIE — ITO MOJIe, B KAKJONW TOYKE KOTOPOTO BEKTOP HaNpsKEHHO -
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CTHU HC U3MCHACTCA KaK IO BCJIMYMHC, TaK WU IO HAIIPABJICHHUIO,
D) JIMHUHW HaPSA)KEHHOCTH 3JICKTPHUYCCKOI'O IIOJIA — 3TO JIMHHUU, KaCaTCJIbHAA K KOTOPBIM B Ka}KI[Of/'I
TOYKC COBIMAAACT C HAIIPABJICHUCM BCKTOPA HANIPSAKCHHOCTH B 3TOM TOUKE.

4. Kakoe 13 HIKENIPUBEIEHHBIX BBIPAKEHUH COOTBETCTBYET OIPEIEICHUIO
CHJIBI TOKa?

A) HanpaBieHHOE IBUKEHUE YaCTH;

B) Xaotudeckoe nBMKEeHHUE 3apsKEHHBIX YaCTHIT,

C) N3MeHeHune CKOpOCTH ABMKEHUS 3apsHKEHHBIX YaCTHIL;

D) JIBmxenue 3apsHKeHHBIX YaCTHII,

E) HampaBneHHoe qBUKEHHE 3apsSKEHHBIX YACTHIL.

5. DNEeKTpUYECKHil TOK B METaJJIaX CO3/1A€TCH ...
A) DnekTpoHaMU ¥ OTPHUIIATEIIBHBIMA HOHAMMU.

B) DnexTpoHamu ¥ MOJIOKUTENBHBIMU HOHAMH.

C) IonoXuTenpHBIMUA U OTPULIATEIHHBIMUA HOHAMHU.
D) Tonbko cBOOOIHBIMH AJIEKTPOHAMHU

6. B kakux ciy4asix B 3aMKHYTOM IIPOBOJISILIIEM KOHTYPE BO3ZHUKAET MHAYKLIMOHHBIN TOK?

A) KoHTyp, pacnoyioKeHHBbIH NEPHEHIUKYISIPHO CHIOBBIM JIMHUAM OJHOPOJHOTO MAarHUTHOTO
I10JIsA, IEPEMELIACTCS BJOJIb €r0 CUIOBBIX JINHUM;

B) xoHTYp nepememniaercs moj| yrioM K CHJIOBBIM JIMHUSIM OJTHOPOAHOTO MarHUTHOTO MOJIS;

C) n3MeHseTcs NOTOK MArHUTHON MHAYKLNH, CLETUIEHHBIA C KOHTYPOM;

D) n3mensiercs miomaab KOHTypa, IPOHU3bIBaeMasi TIOTOKOM MarHUTHON MHIYKIINY;

E) n3meHnsercsa conpoTUBIEHUE KOHTYPA, HAXOAALIET0Cs B OAHOPOAHOM MAarHUTHOM IIOJIE.

7. Kakoe W3 HIDKENPHUBEIECHHBIX YTBEPKACHUN CIPABEMIUBO I UICATHHOTO KONEOATEIHHOTO
KOHTYypa?

A) YBenuueHue dIeKTPOSMKOCTH KOHACHCATOpa MPUBOAUT K YMEHBIICHHUIO TIEpHO/Ia KOIeOaHu .

B) B Treuenun omHoro neproaa KoneOGaHUN MPOUCXOIUT IBYKPATHOE MPEBpaIleHUE YHEPTUH.

C) Konebanus 3apsiia v CHIIBI TOKa IPOUCXOIAT cuH(Da3Ho (B oHOM (asze).

D) BBexnenue B coneHou ] GeppOMarHUTHOTO CEPACYHHUKA MPUBOIUT K YBEIMUEHHUIO MEPHOAA KO-
nebaHui.

E) [Ipu makcuManbHOM cuile TOKa B KOHTYpPE, HalpsKEHUE Ha KOHJIEHCATOPE Tak)Ke MaKCUMAJIbHO.

8. KonebarenpHbIN KOHTYP COACPKUT KOHJEHCATOp eMKOCThI0 C = 2MKD, KaTylIKy WHIYKTUBHO -
ctbto L = 0,8 MI'H 1 akTuBHOE conpotusienue R = 50 Om.

1) BO3HUKHYT 11 B KOHTYpE AJIEKTPUUECKUEe KoieOaHus?

2) OnpenenuTh KpUTUUECKOE COIIPOTUBIIEHNE

A) Rkxp =40 Om. Konebanust He BOBHUKHYT

B) Rkp = 40 Om. KoneGanust BOSHUKHYT

C) Rxp =20 Om. Konebanust BOSHUKHYT

D) Rkp =20 Om. Konebanust He BOSHUKHYT

9. Ilpu pacipocTpaHEHUU CBETA B BAKyyMe B BUJIE DJICKTPOMArHUTHON

BOJIHBI CUMTAETCS, YTO B POCTPAHCTBE PACIPOCTPAHSIOTCS

A) TONBKO KosIeOaHUsl HANPSHKEHHOCTH 3JIEKTPHUUECKOTO TOJIS;

B) Tonpko xonebaHus MHAYKIIMM MarHUTHOT'O MOJIS;

C) xonebaHus HAMPSHKEHHOCTH AJIEKTPUUYECKOTO MOJIS M MHAYKIIUU MarHUTHOTO TIOJIS;
D) xonebanust HEBUIUMOM Cpelibl — ddupa.

10. ITonmHas sHEeprus 3IEKTPOMArHUTHOW BOJIHBI ONIPEAEIISIETCS:

A) KBagpaTOM BEKTOpA HANPSKEHHOCTH 3JIEKTPUUECKOTO OIS
B) xBazparoM BeKTOpa MHIYKIIMM MarHUTHOT'O MOJIS;
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C) cymMoOii 3HEPruii 3NEKTPUIECKOr0 U MAarHUTHOTO MOJIEH;
D) cymmoii BEKTOpOB HANpPSKEHHOCTH 3JIEKTPUUYECKOTO MOJISt ¥ MHTYKIIUU MarHUTHOTO TOJISI.

11. ITpu ocBemennu menei B onbiTe FOHTa Ha 3kpaHe HAOMOMAETCSl MHTEP(EPEHIIMOHHAS KapTH -
Ha. UTO M3MEHUTCS Ha dKpaHe B MHTEP(HEPCHIIMOHHOW KAPTHHE, €CIU PACCTOSHUE MEXKIY IIESISIMH YBE-
JINYUTE BOBOE?

A) KOOpIMHATBI MaKCUMYMOB M MHHHUMYMOB YBEJIHMYATCS BIBOE, IIUPHHA IOJIOC YMEHBIIUTCS
BJIBOC;

B) KoopaunaTsl MakCMMyMOB U MUHUMYMOB yYMEHbBIIATCSI BABOE, HIMPHHA MOJOC YMEHBIIUTCSA
BJIBOC;

C) xoopAMHATHI MakCUMyMOB M MHUHMMYMOB yMEHbBIIATCS BJABOE, IIMPUHA MOJIOC YBEJIHYATCSA
BJIBOC;

D) koopauHaThl MaKCMMyMOB M MHUHHUMYMOB YBEJIMYATCA BJABOE, LIMPUHA IOJIOC YBEIUYaTCs
BJIBOE.

12. UnTepdepeHimonHas kapTuHa HabmogaeTcst B 6emom cBete. Kak okparieH reHTpalbHbIA MaK-
CUMYM:

A) B Oenplif IBET

B) kpacublit iBET

C) cuHuii uBer

D) ¢uonetoBsrii nier?

13. B pe3ynpTare yero Bo3HUKaeT Audpaxius ceera?

A) B pe3ynbTaTe CI0KEHUS KOT€PEHTHBIX CBETOBBIX BOJIH;

B) B pe3ynbraTe pacnpocTpaHEHHs CBETA B CPEIE C PE3KMMH HEOJHOPOAHOCTSAMU, Pa3MepPbl KOTO-
PBIX CPABHUMBI C JUTMHOM BOJIHBI;

C) B pe3ynbTare TOro, 4To KojieOaHUs CBETOBOI'O BEKTOpPa BOJHBI KAKMM-TO 00pa3oM yropsaode-
HBI;

D) B pesynbraTe TOro, 4TO MOKAa3aTeNlb NPEIOMIIEHHS CPElbl 3aBUCUT OT YacTOTHI (MM JJIMHBI)
CBETOBOH BOJIHBI.

14. 3axon CroneroBa a1 BHEMIHETO GoTtodddexTa:

1) ITnotHOCTH (hOTOTOKA MPOMOPLMOHATIHFHA HANPSHKEHUIO MEXKIY KaTOJOM M aHOZIOM.
2) ®OTOTOK NPOMOPIMOHATIEH YAaCTOTE CBETA, KOTOPHIM 00Ty4YaeTcsl KaTo/l.

3) Tok HaceImeHUs POTOTOKA MPOMOPIIUOHAIEH CBETOBOMY MOTOKY.

4) Tok HaCBIEHUS TPOTIOPIITMOHANICH ITTHHE CBETOBOM BOJTHBI.

15. Oddexr Komnrona — 370...

1) u3MeHeHue NIMHBI BOJHBI PEHTTEHOBCKUX JIYy4YE€il B pe3yibTaTe OTPaK€HUS OT IOBEPXHOCTHU
KpHCTaIa.

2) yMEHBIIICHUE JJIUHBI BOJHBI B PE3yIbTaTe TOPMOKEHHS PEHTTEHOBCKUX (POTOHOB MPH MPOXO-
KIICHUH Yepe3 BEIIECTBO.

3) yBenuueHHe JJIMHBI BOJHBI PEHTIT€HOBCKHUX (DOTOHOB B pe3yJbTaTe WX B3aUMOICUCTBUS C HIIEK-
TPOHAMH BEIIECTBA.

16. Yto mpencrasisieT coOO0# MOTHAS YHEPTUS SJICKTPOHA B aTOME | IMOYEMY OHA OTpHUIIATeIbHA?

1) ITonnas sHEpPrust — TO KUHETUYECKasi SHEPTHUs AIEKTPOHA. 32 HOJIb MPUHATA SHEPTUs CBOOO-
HOTO JIEKTPOHA, IOITOMY 3HEPIHs «CBA3aHHOI'0» BHYTPHU aTOMa JIEKTPOHA OTPULIATEIIbHA.

2) IlonHast sHEPrUs €CTh NOTEHIMAIbHASI YHEPTHS CBSI3U AJIEKTPOHA C SIIPOM. DHEPIUs MPUTSIKE -
HUs (CBS3M) BCETIa OTPHUIATENIbHA.

3) IlonHas 3Heprus paBHa CyMMeE NOTEHIMAIBHON M KMHETHUYECKOW 3Hepruil anekrpoHa. Iloren-
LMaJIbHas SHEPTHsl OTPUIIATENIbHA U OHA (U151 BOZOPO/A) B 1BA pa3a Ooblle KUHETUUYECKONW YHEPTUU.

17. KakoBa npupoa BoiH ae bpoinsa?
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1) YacTuupl MaTepuu MpeICTaBISAIOT cO0O0W BOJIHOBOW MAaKeT — CyMMY HECKOJBbKHX TrapMOHHYE-
CKHX BOJIH.

2) Bonna ne bpoiing — BoiHa BEPOSTHOCTH: BEPOSATHOCTh OOHAPYKEHUSI YACTHUIIBI B KaKOH-THOO
00J1aCTH IIPOCTPAHCTBA B OTCYTCTBUE BHELIHUX 10JICH ONMUCHIBAETCSA TAPMOHHYECKON BOIHOM.

3) TpaekTopHs YacTUIBI IPEACTABIIET COOOH TapMOHUYECKYIO BOJIHY.

18. Kakue ombIThl NMEPBBIMH JKCIEPUMEHTAIBHO IMOATBEPAMIN CIPABEUIMBOCTh TMIIOTE3BI i€
bpoiina?

1) OnsiTel [IpBUCCcOHa U J[epMepa 110 OTPAKEHUIO JIEKTPOHOB OT KPUCTAJLIA HUKETS

2) Ompitel [lITepra u ['epnaxa mo M3MEpeHUIO MarHUTHBIX MOMEHTOB aTOMOB

3) Omprtel [l. I1. TomMcoHa MO MPOXOXKIEHUIO MyYKa JIEKTPOHOB YEPE3 TOHKUE METAJUIMUECKHE
dbonbru

4) Onbitel @panka u ['epua Mo U3MEPEHUIO MOTEHLINATIOB HOHU3A[UH AaTOMOB

19. KakoBa nprunHa BO3HUKHOBEHMSI IPUHIIUIIA HEOTIPEAEIEHHOCTEN?

1) IMapameTpsl MUKpodYacTUIl (HampUMeEp, JIEKTPOHOB) TPYAHO H3MEPHUTh, OHHU H3MEPSIOTCS C
OOJIBIIION MOTPENTHOCTHI0. DTa MOTPEUTHOCTh U (PUKCHUPYETCS] COOTHOLICHUEM HEONpeAeIEHHOCTEH.

2) 3aKkoHBI MUKPOMHpA OTIMYAIOTCS OT 3aKOHOB MakpoMupa. SI3bIK GU3MKHU ONEpUpPYyET TOIBKO MO-
HATUSAMHU MaKpoMupa (3Heprusi, UMIyJbC, KOOpAWHAaTa U T.1.). [[puHIun Heonpenen€HHOCTEN HaKIabIBa-
€T OrpaHNYEHHUE Ha UCIOJIb30BAHNE 3aKOHOB MAKPOMHUPA B MUKPOMUDE.

3) llpunnun HeonpeaenEHHOCTEH 00YCIOBIMBACTCSI HETOUHOCTHIO 3HAUEHUS TTOCTOSIHHOM [LaHka.

20. Koadurment npo3padHocTu npu TyHHETbHOM 3¢ dekre — 370. ..

1) BeposSTHOCTh MPOHUKHOBEHHS YaCTHI] CKBO3b Oaphep.

2) 4ucIo, MoKa3bIBAIOIIEEe, BO CKOJIBKO Pa3 YMEHBUIMIIACH JUIMHA BOJIHBI +-(YHKIIUH.
3) 9mMCII0 YacTHII, MPOHUKIIUX CKBO3b Oaphep.

14.1.2. Dx3aMeHAIlUOHHbIE TECThI
1. I BOBHUKHOBEHUS TOKA B IPOBOIHUKE HEOOXOAMMO, YTOOHI ...
A) Ha ero cBOOO/IHBIE 3aps/Ibl JEHCTBOBAIN CHUJIBL;
B) Ha ero cBoOOAHbIE 3apsi/ibl IEHCTBOBAIA TIOCTOSIHHAS CUJIA;
C) Ha ero cBOOOHBIC 3apsiIbl ACHCTBOBAIA cujla AMIiepa;
D) Ha ero cBoO0IHBIE 3aps/Ibl B OMPEAeIEHHOM HANIPABICHUH JISHCTBOBAA CUIIA.

2. BoHBI KOT€pEeHTHBI, €CITU

A) UMEIOT OIMHAKOBYIO YaCTOTY;

B) pa3nocthb (a3 ux xonebaHuit U3MEHSIETCS BO BPEMEHH;

C) UMEIOT MOCTOSTHHYIO BO BPEMEHHU Pa3HOCTH (ha3 KojIeOaHmii;
D) umeroT kpaTHyI0 4acTOTYy.

3. Ecin paccrossHHE MEXly MICTOUHMKaMU YMEHBUIUTD B 2 pa3a, TO KaKk
M3MEHUTCS IIHMPHUHA MOJIOCHI IPU UHTEPPEPEHLIUU OT ITUX UCTOYHUKOB MPU
IPOYUX PABHBIX YCIOBUSX:

A) yBenuuutes B 2 pasza

B) ymensbmuTces B 2 pasa

C) He U3MEHHUTCS

D) yBennuurcs B 4 paza?

4. Ha KpucCTalllaX HC Ha6J'IIOI[aeTC}I I[I/I(ppaKI_lI/ISI BUAUMOI'O CBE€TA, IOTOMY YTO

A) ITUHBI BOJIH BUAMMOIO CBETa MHOTO OOJIBIIIE MEKIIIIOCKOCTHOTO pac-

CTOSTHUS KpUCTaJLIa

B) miivHBI BOH BUIMMOTO CBETa MHOTO MEHBIIIE MEKIUIOCKOCTHOTO PACCTOSHUS KpUCTAIIa
C) KpuCTaIBI HE MOTYT MCIIOJIB30BAThCS B Ka4eCTBE AUPPAKIIMOHHOMN

peLeTKU
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A) ato crienyet u3 ¢popmyinsl Bynsga—bparra

5. Ilonsapusanus cBeTa JOKa3bIBaET, YTO CBET —
A) MOTOK 3apsKEHHBIX YaCTHI]

B) noTok HeHTpalbHBIX YaCTHUIL

C) monepeuHasi BOIHa

D) npononbHas BoaH

6. JltoMUHECTIEHITUS — 3TO U3TyYEHHUE 3a CUET. ..

1) anexTpudecKor YHEPTUH, TTOCTYIAIOIICH U3BHE.

2) mo6oro BUJa YHEPTUH, KPOME BHYTPEHHEW; IIIUTEIBHOCTh M3IYYEeHHUs OOJIbINE MepHoa U3y -
YaeMOM 3JIEKTPOMArHUTHOM BOJIHBI.

3) sHepruu, NOCTyNawIlel W3BHE; AIUTEIBHOCTh M3IYYEHHs paBHA MEPUOAY HU3JIyd4aeMOM 3JeK-
TPOMAarHUTHOW BOJIHBI.

7. UeMm otiinuaercs BosHa Ae bpoitns ot Bosnsl Llpénunrepa?

1) Bonna ne Bpoilnsg onMchIBaeT MOBEACHME YAacTULIbI B OTCYTCTBUE BHEIIHETO IOJIS; BOJHA
[pénunrepa — BO BHEIIHEM CHJIOBOM IIOJIE.

2) Bonna ne bpoiins mnockas; BonHa Llpénunrepa chepudeckas.

3) Bonna ne bpoiins Hezaryxaromas; BonHa [Ipéaunrepa 3aryxatommas.

8. UTO Takoe CHH AJIEKTpOHA?

1) CoOcTBeHHBIM MarHUTHBIN MOMEHT 3JIEKTPOHA, 00YCIIOBIICHHBIH BpaIIEHUEM 3JIEKTPOHA BOKPYT
COOCTBEHHOM OCH U TE€M, UTO HIIEKTPOH UMEET 3apsijl.

2) CoOcTBeHHBIN MEXaHWYECKUH MOMEHT HMIYJbCa JJIEKTPOHA, OOYCIOBIECHHBIN BpalleHHEM
AJIEKTPOHA BOKPYT COOCTBEHHOW OCH U TE€M, UTO 3JIEKTPOH 001aaeT Maccoi.

3) CoOcTBeHHBIN MEXaHMYECKUH MOMEHT 3JICKTPOHA, SBJISIOIIMICS KBaHTOBO-PENSTUBHUCTCKUM
s dexToM, HE UMEIOIINUM KJIACCHYECKOTO NCTOJIKOBAHUSI.

9. 'MpoMarHuTHHIM Ha3bIBAETCS OTHOILIEHUE. ..

1) snexTpudecKkol MOCTOSTHHOW K MAarHUTHOW TTOCTOSTHHOM.

2) MarHUTHOM NMOCTOSIHHOM K 3JIEKTPUYECKON TOCTOSTHHOM.

3) MarHUTHOTO MOMEHTA YaCTHULIBI K €€ MEXaHUYECKOMY MOMEHTY UMITYJIbCA.
4) 3EeKTPUYECKOTO 3apsiia YaCTHUIII K €€ Macce.

10. Yo Takoe CIuH 371eKTpoHa?

1) CoOCTBEHHBINI MarHUTHBIM MOMEHT JJICKTPOHA, 0OYCIIOBIICHHBIN BpaIICHHUEM JJIEKTPOHA BOKPYT
COOCTBEHHOM OCH M TE€M, UTO IEKTPOH UMEET 3apsil.

2) CoOCTBEHHBIN MEXaHHMYECKWH MOMEHT HMMIYJbCa JJICKTPOHA, OOYCIOBIICHHBIH BpallleHHEM
AIIEKTPOHA BOKPYT COOCTBEHHOM OCH U T€M, YTO AJIEKTPOH 00JIa1aeT MacCoi.

3) CoOCTBEHHBIN MEXaHMYECKUA MOMEHT JJICKTPOHA, SIBJISIONIUNCS KBAaHTOBO-PEISTUBUCTCKUM
s deKkToM, He IMEIOIIUM KIIACCHYECKOTO UCTOTKOBAHUSI.

11. Ykaxxute popMynupoBKy npuHuuma 3anpeta [laymm.

1) B oOnacTu, rae nepekpbIBatOTCs BOJIHOBBIE (DYHKIIMU 3JEKTPOHA, HEBO3MOXKHO OTIIMYUThH OIUH
AIIEKTPOH OT JPYTrOro.

2) MarauTHOE KBaHTOBOE YHCJIO M HE MOXKET ObITh OO0JbIlIe OPOUTATHLHOTO KBAaHTOBOTO uncia | —
MPOEKIUS BEKTOPA HE MOXKET ObITh OOJIbIIE €T0 MOIYJIS.

3) CocrosiHUE 3JEKTPOHA B aTOME OIpeaessieTcsl HAOOPOM UYeThIPEX KBAHTOBBIX uKcel. B omHoM
COCTOSIHUM HE MOXET OBbITh JBYX SJIEKTPOHOB, MMEIOIINX OJJMHAKOBBII HAOOp BCEX YETHIPEX KBAHTOBBIX
quced.

4) B KBaHTOBOI MEXaHUKE MOYKHO OTPEICIUThH TOJIBKO JABE BEIMUYHUHBI: MOAYIb MOMEHTA UMITYJIb -
ca M OJIHY M3 €ro NpOeKIHii; HeoNpeaeIEHHBIMU OCTAOTCA JIBE IPYTUe MPOEKIUH.
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12. Yto 0OBSICHSIET TOBTOPSIEMOCThH CBOMCTB aTOMOB B Ta0yuiie MeHeneena?

1) ITpunuun 3ampera [Taynu.

2) [IpaBuiio or6opa /uTsi BHYyTPUATOMHBIX TIEPEX0I0B JICKTPOHA.

3) OpbOuransHOE€ KBAaHTOBOE YMCIIO | MMeeT orpaHnYeHre 3HaYeHHEM TJIaBHOTO KBAHTOBOTO YHCIIA
n. [Tepexoq kK HOBOMY N BBI3BIBACT MOBTOPEHHUE 3HAUYCHUH | 1, CIeIOBAaTEIIBHO, CBOMCTB.

13. Yto xapakrepusyet nomnpaska Jlanmae?

1) Jot0 MarHuTHOM COCTABIISIIOLIEH B MOJIHOM SHEPTUHU AJIEKTPOHA.

2) oo pensiTUBUCTCKON COCTABJISIONIEH B MTOJIHOW YHEPTUU AJICKTPOHA.

3) Bxnaa cnMHOBOro MOMEHTa UMITYJIbCa B MOJIHBI MOMEHT UMITYJbCa 3JIEKTPOHA.

14. OpOurtanbHble MEXaHHYECKUH M MarHUTHBIA MOMEHTBHI AJIEKTPOHA MPOTHBOMOJIOXKHBI II0
HaIIPaBJICHUIO IIOTOMY, YTO. ..

1) 3a HampaByIeHUE TOKA MIPUHSATO HANPABICHHUE IBUKEHUSI MOJI0XKUTEIBHOTO 3apsaa, a IEKTPOH —
OTpHULIATEIbHASA YACTHLIA.

2) 21eKTpOH 00JalaeT CIIMHOM, a OPOUTABHBIA M CIMHOBBIA MOMEHTHI BCET/Ia MPOTHBOIIOIOKHO
HaIIpPaBJICHBI.

3) B 2JIEKTPOMArHUTHOM IIOJIE DJIEKTPUUECKHM M MArHUTHBIA BEKTOpPbHI HANpsHKEHHOCTU BCErna
B3aUMOIIEPIEHAUKYIAPHBI.

15. DddexTuBHas macca — 370...

1) macca a1ekTpoHa B TBEPAOM TeJle, KOTOPasi OTIIMYAETCS OT MacChl AIEKTPOHA B BaKyyMe.

2) Macca 3JIeKTpOHA, B3aUMOAEHCTBYIOIIETO C AIEKTPOMArHUTHBIM MOJIEM.

3) npubnmxenue, mo3BosioIIee abCTParupoBaThCs OT B3aUMOJICHCTBUS IIEKTPOHA C PEIIETKOM.

16. Cytp npaBuna Maruccena:

1) YnenpHOE cOnpOTUBIIEHNE TPOBOAHUKOB IIPONOPLUOHAIBHO TEMIIEPATYPE.

2) Jlroboe HapylleHHE MEPUOTUYHOCTH KPUCTATMUECKONW PEIIETKH NMPHBOAUT K YBEITUYECHUIO
YICIBHOTO COIPOTHBIICHUS.

3) Ha teMmneparypHyr0 3aBUCHUMOCTb YJEJIBHOIO CONPOTUBIIEHUS BIMSET TOJIBKO M3MEHEHUE aM-
IUIATY/BI KOJIeOaHU aTOMOB PEIIETKN C U3MEHEHHEM TEMIIEPATYPBHI.

17. B coOOCTBEHHBIX MOJYIPOBOAHUKAX ypoBeHb DepMu pacronaraetcst BOIU3M. ..

1) 1HA 30HBI MPOBOIUMOCTH.

2) cepearHbI 3aNpeIEHHON 30HBI.

3) moToNKa BaJICHTHOW 30HBI.

18. OCHOBHBIM CBOMCTBOM B ONTHYECKH aKTUBHBIX BEIICCTBAX SBIISCTCS
A) oTpakeHue

B) mpenomnenue

C) BpalieHue I0CKOCTH MOJISIpU3aIiuu

D) nBoitHOE MyuernpenoMiIcHue

19. TTonockl paBHOM TOJIITMHBI HAOIIOAAIOTCS MPU UHTEPHEPEHITNH Ha ...
A) mIockonapaiebHON MIIACTUHKE

B) nnenke mocTOSTHHON TOJIITUHBI

C)) xnune

D) ruteHke nepeMeHHOM TOJITUHBI

20. PaccTositHue OT MICTOYHHMKOB /10 SKpaHa yMEeHbIIWIHU B 4 pa3a. Kak

WU3MEHUTCS MHUPUHA MHTEPPEPEHIIMOHHON TIOJIOCHI TIPY MIPOYUX PABHBIX YCIOBHIX:
A) ymenbpmmTCs B 2 paza

B) yBenuuutcs B 4 pasza

C) ymensmmuTcs B 4 pasza
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D) ne uzmenurcs?

14.1.3. Tembl KOHTPOJILHBIX PadoT
®dusnka

1. B nentpe nudpakuuoHHON KapTUHBI OyJeT HaOMI0AaThCs CBETIIOE NMATHO Npu nudpakuuu Ope-
HEJIsl Ha KPYIJIOM OTBEPCTHUH, €CIIM OHO OCTaBJISIET OTKPHITBIMU

A) nBe 30HbI OpeHens;

B) uetsipe 30Hb1 Openens;

C) mectb 30H Openens;

D) tpu 308b1 @penens.

2. ®usnyeckas BEKTOPHAsl BEIMYMHA, OIIpeesieMasl OTHOIIEHUEM CHIIBI, ¢ KOTOPOW 3JIEKTpOCTa-
TUYECKOE TO0JI€ AEUCTBYET HA MOJOXKHUTEIbHBIN 3JIEKTPUUECKHUM 3apsijl, K YUCIOBOMY 3HAUEHHUIO 3TOTrO 3a-
psizia, Ha3bIBACTCA:

A) IJIOTHOCTBIO SHEPTUH JIEKTPOCTATUUECKOTO OIS

B) norenuumanom 3nekTpocTaTUYECcKOro mojs;

C) HampsKEHUEM JIEKTPOCTATUICCKOTO TTOJIS;

D) HanpsKeHHOCTBIO AIEKTPOCTATUYECKOTO TI0JIS;

E) paGoToii cuit 351eKTpOoCTaTU4ECKOro MOJs.

3. Kakue neicTBus 3JMEKTPUUIECKOTO TOKA HAOIIOMAIOTCS TIPH MPOMYCKAaHUU TOKA Yepe3 METaslIu-
YECKUM IIPOBOJHUK?

A) TemnoBoe, XUMUYECKOE U MarHUTHOE JIEHCTBUSI.

B) Xumnueckoe 1 MarHuTHOE I€HCTBHSI, HATPEBAHUS HET.

C) TemoBoe ¥ MarHUTHOE JIEHCTBUE, XUMUYECKOTO IEUCTBUS HET.

D) tennoBoe u XuMu4yeCckoe A€MCTBYE, MArHUTHOTO IEHCTBUS HET.

E) Tonbko TeroBoe

4. YkaxxuTe npaBUIbHBINA OTBET:

A) momobHO TOMY, KaK AJIEKTPUYECKOE IMOJIe CO3MAETCs IICKTPUUYECKUMU 3apsiiaMy, MarHUTHOE
T0JIE TTIOPOXKIACTCSI MATHUTHBIMU 3aps/IaMH;

B) marautHOe mone co3aaéTcs TOIbKO ABMKYIITUMHUCS SJICKTPUYECKUMU 3apsSaaMH;

C) MarHuTHOE TI0JI€ TIOPOXKAACTCS, KaK JABMKYIIUMHUCS, TaK U HETIOJBUKHBIMH JICKTPUUECKUMU
3apsIaMu.

D) MarautHoe 1oJie — NOTeHIIUAIBHOE;

E) MarautHoe nosie — BUXpEBOe.

5. Kakue u3 cienyromux yTBep)KIeHUN paBUIbHbI?

A) nepuoJi rapMOHUYECKUX KOJI€OaHHH MPONOPLIMOHAJIEH UX aMILIUTY]IE;

B) nepuoz rapmMoHnueckux KosnebaHuil MpornopoOHaIeH KBaApaTy UX aMIUIUTY/IbL;
C) nepuos rapMOHUYECKUX KOJIeOaHUI HE 3aBUCUT OT UX aMILIUTY/IbL;

D) nepuon rapmoHnuecKkux kojaeOaHUH HE 3aBUCUT OT BPEMEHH

6. CBeTOBBIE BOJIHBI KOT€PEHTHBI, €CIIN Y HUX
A) COBMaJarOT aMILIUTY/IbI;

B) coBmanarot 4acToThI;

C) nocrosiHeH cnBHT (has3;

D) coBnanaroT yacToThl ¥ HOCTOSIHEH CABUT (a3.

7. PaccTosiHue OT HCTOUYHUKOB J0 3KpaHa yMeHbIIWIN B 4 pa3a. Kak

M3MEHHTCS MHUPHUHA UHTEPHEPEHITMOHHOM MOJIO0CH! ITPH MPOYUX PABHBIX YCIOBHSIX:
A) ymeHpmMTCS B 2 pasza

B)yBenuuurcs B 4 paza

C) ymenbumres B 4 pasza
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D) ne uzmenurcs?

8. ludpakunonHas KapTHHA HAOIIOJAETCs HA HEMPO3PAaYHOM JMCKE,
3aKpbIBaOIINM S 30H @penenst. B nienTpe nudpakiimoHHoi KapTHHBI HAOTIOAaeTCsI
A) MakCUMyM MHTEHCHUBHOCTH; B) MUHMMYM MHTEHCHUBHOCTH;

C) Tenb oT nucka; D) cBeTsioe mATHO

9. JIBoitHOE JTydenpeoMiIeHHe CBETa B KPUCTAIIaX 00YCIOBJICHO. ..

A) 3aBUCHMOCTb AUANEKTPUYECKON IPOHUIIAEMOCTH OT HAIPaBJIEHUS B KPUCTAILIE;
B) AHmn3oTponueit KpucTaios;

C) 3aBHCHMOCTBIO [TOKa3aTeNsl IPEJOMIIEHHS OT HAIIPaBJICHUs B HKPUCTAILIE;

D) 3aBHCHMOCTBIO CKOPOCTBIO PACIPOCTPAHEHUS CBETA B KPUCTAJUIE OT HAIIPABIICHHUS.

10. Beibepute onpeneneHre IorIonareIbHON CIOCOOHOCTH Tea.

1) OTHOMIEHNE NOTIIOMEHHON SHEPTUU KO BCE MaJaroel Ha TEJIO SHEPTUH.
2) OTHoIIEHUE OTPAXKEHHON YHEPTUHU KO BCEH MaaroIIeil Ha TeJI0 SHEPTUH.
3) OTHOUIEHNE MTOTVIOIMIEHHOM SHEPTUN K OTPAKEHHOM.

11. Kak Benyt cebs aromsl ipu TO K?

1) Bce uacTuiibl HEMOABUKHBI, OHU KaK OBl «3aMep3aroTy.

2) ATOMBI COBEPIIAIOT TOJBKO BPAIIATEIbHOE ABH)KEHUE.

3) ATOMBI COBEpIIAIOT TaK Ha3bIBAEMbIE «HYJIEBBIE» KOJICOAHUS.

12. ITomHbI MarHUTHBIA MOMEHT SJIEKTPOHA CKJIAJbIBACTCS. . .

1) U3 2NEKTPUYECKON U MATHUTHOMN COCTABIISIOIIMX MOMEHTA 3JIEKTPOHA.
2) U3 OpOUTANTHHOTO U CITMHOBOTO MAarHUTHBIX MOMEHTOB 3JICKTPOHA.

3) U3 MOAYJsl MATHUTHOTO MOMEHTA U OJHOU U3 €Tr0 MPOEKIIHUM.

13. KonnekTuB 4acTull Ha3bIBa€TCs BBIPOAKIEHHBIM, €CIIH. ..

1) 4nCII0 YaCTUIl MHOTO MEHBIIIE YHCIIA PA3PEIIEHHBIX COCTOSHUM.
2) 4ncio yacTUll OOJIBIIE YHCIa Pa3PELIEHHBIX COCTOSHHMA.

3) OTCYTCTBYIOT 3apsI)KEHHbIE YaCTHULIBI.

14. KomiekTuB 4acTHI] Ha3bIBAE€TCA HEBBIPOKIECHHBIM, €CIIH. ..

1) 4rco YaCTHII MHOTO MEHBIIIE YHCIa Pa3pPEIIEHHBIX COCTOSHHIM.
2) 4uCII0 YacTHIl OOJIBIIE YKCTIa Pa3pPEIIEHHBIX COCTOSHUM.

3) OTCYTCTBYIOT 3apsi)KEHHBIE YACTHULIBI.

15. II10THOCTH COCTOSIHHI — 3TO YHUCIIO. ..

1) BOBMOXHBIX COCTOSIHUM 3JICKTPOHA B aTOME.

2) aTOMOB B €IMHUYHOM UHTEPBAJIC YHEPTUH.

3) COCTOSIHMI B € TMHUYHOM HMHTEPBAJIC SHEPTHHA MW UMITYJIHCOB.

16. YkaxuTe GU3NIECKUN CMBICT (QYHKITUU PACTIPEICIICHHMS.

1) 3akoH pacrnpeneneHus YacTUll 0 SHEPTUSIM

2) 3aKoH pacrpeesieHUs YaCTHUIl TT0 UMITYJIbCam

3) BeposITHOCTh 3aroHEeHUsI COCTOSIHUS YAaCTHIIAMH WIIA CPEIHEE YUCIIO YaCTHUIl B OJJHOM COCTOSI-
HUU

17. Kakomy 3aKOHY pacupenesieHus TOAYUHSIIOTCS JIEKTPOHBI B METaJIIax?
1) ®epmu—/lupaxa

2) boze—DiiHmTeitHa

3) MakcBemna—bonbsiimana
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18. Temnepatypa BBIpOXKIECHUS — 3TO TEMIIEPATYPA, ...

1) mpu KOTOPOIl MPOUCXOAUT PEKOMOMHAIUS SIIEKTPOHOB U JIBIPOK.

2) nIpu KOTOPOI aTOMBI IPEKPAILAIOT TEIUIOBOE Xa0TUUECKOE ABM)KEHUE.
3) HUXKE KOTOPOM BCE COCTOSIHHSI 3aHSATHI, & BBIIIE — ITYCTHI.

19. Yxaxxute BepHbIE€ YTBEPKICHHUSI OTHOCUTEIBHO YHEPTUN Depmu.

1) MakcumainibHasi KHHETUYECKas SJHEPIHsl A1EKTPOHOB Ipu TeMiieparype TO0 K.

2) YpoBeHb DHEPTUH, HUKE KOTOPOTO Bce cocTostHus mpu Temriepatype TO K 3ansTh.
3) DHeprus, BbIlIe KOTOPOH BCE IEKTPOHBI CTAHOBSATCSI CBOOOIHBIMHU.

4) DHeprus, COOTBETCTBYIOIIAsI TEMIIEPATYPE BHIPOKICHHS.

20. YTo Takoe mOJBM>KHOCTb HOCHUTES 3apsaa’?

1) CxopocTh 3apsyKEHHOM 4acTUIlbl, KOTOPYIO OHAa MPHOOpETAET B DJIEKTPUUECKOM I0JIE€ AUHUY-
HOM HanpsKEHHOCTH.

2) TennoBasi CKOPOCTb 3apsKEHHOM YaCTHILIBI.

3) U3meHenue TerioBoi CKOpOCTH TTPH H3MEHEHUU TeMIiepaTypsl Tena Ha 1 K.

14.1.4. Tembl J1a0opaTOpHBIX padoT

JlaGoparopHast pabota "M3yueHue npsiMOIMHEHHOTO IBM)KEHUS Tell Ha MalnHe ATBynia"

"JlabopaTtopHas pabota OnpeneneHue yaeIbHOTO 3aps/ia MJIEKTPOHA METOIOM MarHeTpoHa"

"JIaboparopHas pabota M3ydyeHue crniekrpa atoma Bojgopozaa"

JlaGopatopnas pabota "M3yueHne BpamaTeIbHOTO U MOCTYMATEILHOTO ABMKCHHUI Ha MalllMHE AT-
Byza"

JlaGopatopnast pabora "Omnpenenenre OTHOIICHHUST TEINIOEMKOCTEH ra3za merogoM Kiemana-/le3-
opma"

JlabGopatopnast pabota "OmnpeneneHne MUPHUHBI 3aNPEIIEHHON 30HBI MOTYIPOBOJIHUKA 110 TEMIIS-
paTypHO# 3aBUCUMOCTH 00paTHOro ToKa auozaa”

Jlabopatopnas pabota «M3yuenue qudpakiuu Ja3epHOTO U3TYUYCHHSI OT IS

14.1.1. MeToanueckue peKOMeHAallUN

YueOHbI MaTepuan u3naraetcs B GpopMme, MPEAroararoiieii caMOCTOSTEIbHOE MBIIIJICHUE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu »ToM caMocTosiTeNbHAs paboTa CTYACHTOB UTPAET PEUIAIONIYI0 POJib B
XO071€ BCEro y4eOHOro npoiiecca.

Havate u3ydyeHue MUCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodyeil MporpaMMol, CIHCKOM
y4eOHO-METOIMYECKOT0 U MporpaMmMHOro odectieueHus. CamocTosATenbHas paboTa CTyAEHTa BKIIFOYAET
paboTy ¢ yueOHBIMU MaTepHUaIaMu, BHIIOJTHEHHE KOHTPOJIBHBIX MEPOIPHUATHHA, IPEIyCMOTPEHHBIX y4eO-
HBIM IIJIAHOM.

B mpouecce n3ydeHus TUCHUIUIMHBL ISl TYy4YIIET0 OCBOCHHS MaTepuaia HEOOXOAUMO PEeryispHO
oOpalartbCsi K peKOMEHIyEMO JIUTepaType U UCTOUHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax; Mojib30-
BaThCs uepe3 KaOWHET CTYJACHTa Ha caiiTe YHHBEpCcUTETa 00pa30BaTeNbHBIMH PECypcamMH SJIEKTPOHHO-
OMONIMOTEYHONW CHUCTEMBI, a TaKXXe OOIIEJOCTYNHBIMU HMHTEPHET-NOpPTATaMU, COJAEPKALIUMH Hay4HO-
MOMYJISIPHBIE U CHIEIUAM3UPOBAHHBIC MAaTEPUAIIBI, TIOCBSIIIEHHBIC PA3IMYHbIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

[Ipu caMmOCTOATENLHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIALIUSIM:

- YTCHHUC WX INPOCMOTp MaT€puajia H€O6XOI[I/IMO OCYHMECCTBIIATE MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEU; Ha OCHOBAHMM U3YYEHHOT'O COCTABUTH T€3UChl. OCBOMB MaTepHall, MOIMbITATbCS COOTHECTH TEOPHUIO
C OIpUMepaMu U3 NPaAKTUKHU;

- €CIIi B TEKCTE BCTPEYAIOTCS] TEPMUHBI, CJIEAyeT BBISICHUTh MX 3HAYCHUE JJI1 MOHUMAHUS J1ajh-
HEWILIEero MaTepuana;

- He0OXOIMMO OCMBICTUBATh MPOYUTAHHOE M U3YYCHHOE, OTBEYATh HA MPEITI0KEHHBIE BOITPOCHI.

CTYI[E!HTBI MOT'YT NOJY4YaTb MHAWBUAYAJIbHBIC KOHCYJIbTAIMU C HCIIOJIB30BAHUCM CPCIACTB TCJIC-
KOMM YHHKAITHH.

[To quctMIUIMHE MOTYT MMPOBOAUTHCS JIOTIOJHUTEIbHBIC 3aHATHS B opMe BeOnHapoB. Pacrincanue
BeOMHApOB MyONIMKyeTCsl B KaOMHETe CTy/AEeHTA Ha caiite YHuBepcuTeTa. 3anuch BeOMHapa myOIuKyeTcs B
AJIIEKTPOHHOM KYpC€ 0 AUCIUIUINHE.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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