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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)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 (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 rona, paccmMoTpeHa u oo0peHa Ha 3acefaHuu Kadeapsl GU3NKA «  »

20 roma, mpotokois Ne

PazpaboTuuk:
ITpodeccop Kadenpa pusuku (pusn-
KH) A. C. Knumos

3aBenyromuii odecrieunBaroen kag.
buzukn E. M. Oxkc

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

JlouienT xadeapsl Gpusnku (Gu3uku) A. B. MenoBHuk

JoneHt kadenpsl paauodIeKTpOH-
HBIX TEXHOJIOTUH U 3KOJIOTUYECKOTO
Monuropunra (POTOM) H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpOBAHHUE IIETOCTHOTO MPEACTABICHHUS O (PU3NYECKUX Tpoleccax M SBJICHUSIX, MPOTEKa0-
[IMX B IPUPOJE, MOHUMAHUS €CTeCTBEHHOHAYYHOUW CYIIHOCTH MpoOieM, BO3HUKAIOIINX B Xoje mpodec-
CHOHAILHOM JIEATETLHOCTH, M BO3MOKHOCTEH COBPEMEHHOTO (PM3UKO-MAaTEeMaTUYECKOro anmapara st pe-
HICHUS TPAKTUYECKUX 33]1a4, BOSHUKAIOIINX MIPU BBHIMOTHEHUH MPO(ECCHOHANTBHBIX 00S3aHHOCTEH.

1.2. 3agaun IMCHMIIINHBI
— OcBoeHHE CTyIEHTaMU U YMEHHE HCIOJIb30BaThb OCHOBHBIC IMOHSTHS, 3aKOHBI COBPEMEHHOM
(U3UYECKOW KapTUHBI MHPA, METOJIOB TEOPETUUYECKOTO W AKCIIEPUMEHTATIBLHOTO MCCIICOBAaHUN B (HU3HKE
¥ METOJIOB OIICHOK TOPSIIKOB (PH3MYECKUX BEITHYHH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctunnuna «Pusuka» (b1.6.5) otHocuTCs K 610Ky 1 (6a30Bast yacTh).
[IpeamecTBYIOMKUMHI TUCIUILTTHAMY, (OPMUPYIOIIUMHI HaYa bHbIC 3HAHUS, SBISIOTCS: Du3nka.
[Tocnenyromumu nucuuIuiMHaMu sBJsitoTcs: dusnka, besonacHocTh ku3HenesATeNbHOCTH, Marte-
MaTuka, Marepuaiasl ¥ KOMIOHEHTHI SJIEKTPOHHBIX CpeAcTB, [IpukimamHas mexaHwka, TeopeTndeckue
OCHOBBI YJIEKTPOTEXHUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3ZHUKAIOIINX
B XO7i€ NMpOo(ecCHOHATbHON NEeSTEIbHOCTH, MPUBJIEKATh NIl UX PELICHHUsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTU4eCKUi anmapar;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOIUICs TOJKEH:

— 3HATh OCHOBHbIC (DU3UYECKHUE SBICHUS U OCHOBHBIEC 3aKOHBI (DU3MKH, TPAHUIBI UX IPUMEHH -
MOCTH; OCHOBHbIE (PM3NYECKUE BETMYUHBI U (PU3NUECKUE KOHCTAHThI, UX ONpeAeSIEHNE, CMBICI, CIIOCOObI
U eIMHUIIBI UX U3MEpeHus; (yHAaMeHTalIbHble (PU3UUYECKUE OIBITHI U UX POJIb B PA3BUTUU HAYKH; Ha3Ha-
YeHHE W MPUHIUIBI ASHCTBUS BAKHEHIINX (U3NYECKUX MPUOOPOB; BO3MOXKHOCTU COBPEMEHHOro (u-
3MKO-MaTeMaTH4ecKoro ammapara JUlsl pelieHHus 3ajad BO3HUKAIOIIMX B XOJ€ MPO(ecCHOHANbHON Jes-
TEIbHOCTH.

— YMeThb OOBSCHUTH OCHOBHbIE HAOIIOJa€MbIe MPUPOJAHBIC SBICHUS U APQPEKTH € MO3ULMMA
byHIaMeHTaNbHBIX (PU3MUECKUX B3aUMO/ICHCTBHIA; HCTOJIKOBBIBATh CMBICH (DU3UYECKUX BETMYUH U MOHS -
TUH; 3aMUChIBaTh YpaBHEHUs A pusnueckux BenudyuH B cucteme CU; paboraTth ¢ mpubopamu u o6opy-
JIOBaHUEM COBpPEMEHHOH (pu3nueckoit nabopaTopuu; HCIOIB30BaTh PA3IMUHbIE METOIUKH (PU3HMUECKUX
U3MEpEeHU U 00pabOTKH HKCHEPUMEHTANbHBIX JaHHBIX; BBISBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh
npo6seM, BOSHUKAIOLINX B X07€ MPOPeCcCHOHATBHON 1EATEIbHOCTH.

— BJaaerb HaBbikamu UCHOJIb30BaHMSI OCHOBHBIX O0IIE()HU3NUYECKUX 3aKOHOB M MPUHIUIIOB B
BOKHEHIINX MPAKTUYECKUX MPUIIOKEHUSIX; IPUMEHEHUSI OCHOBHBIX METOJOB (PU3MKO-MAaTEeMaTHYECKOTO
anmapara JJis pelieHus 3a1a4 nNpodecCuoHaTbHON 1eATeIbHOCTH; MPAaBUILHON SKCIUTyaTallid OCHOBHBIX
npubOpOB U 00OPYIOBAHUS COBPEMEHHON (hr3ndeckoil mabopaTopun; oOpabOTKM M MHTEPIIPETALUN pe-
3yJAbTaTOB SKCIEPUMEHTA.

4. O0beM TMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TpyI0eMKOCTh TUCITUILIMHBI cocTaBiseT 14.0 3a4eTHBIX €IWHMIIBI U TIPEJCTAaBICHA B Ta-
ommne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOM esITeIBHOCTH Bcero uacos CemecTpsl
1 cemectp 2 cemecTp
AynuTopHbI€ 3aHATUSA (BCETO) 238 144 94
Jlexuun 88 50 38
[IpakTuyeckue 3aHATUS 88 50 38
JlabopaTtopHbIe pabOThI 62 44 18
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CamocrosTenpHas paboTa (BCero) 194 72 122
OdopmieHre OTYETOB IO TA0OPATOPHBIM 50 32 18
paboram

[IpopaboTka JTeKIIMOHHOTO MaTepHralia 66 18 48
[ToaroroBka K NpakTUYECKUM 3aHATUAM, 78 22 56
CeMHHapaM

Bcero (0e3 ax3amena) 432 216 216
IToaroroBka u caada dK3aMeHa 72 36 36
OO6mmast Tpy1I0€MKOCTb, 4 504 252 252
3aueTHble EquHuIb 14.0 7.0 7.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl muCUUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

) ] = 2 TE\ 2 =
° o ° S 9 = g
= = O © s = O =
? 3 s s S 2 0
HazBanus pa3nenoB TuCHUATIITHHBL i ) o, e, o 2 S
= 5 G = & 0 ==
. < < o 9 2 =
= = @) m & 8 S
1 cemectp
1 Mexanunka 14 14 8 12 48 | OIIK-2
2 MonexymsipHast Gpu3MKa ¥ TEPMOJIUHA- 8 10 12 22 52 |OIIK-2
MUKa
3 DReKTpUYeCcTBO 12 12 12 20 56 |OIIK-2
4 DneKTpOMarHeTu3m 16 14 12 18 60 | OIIK-2
Hroro 3a cemectp 50 50 44 72 216
2 ceMecTp
5 Konebanus 1 BOTHBI 12 12 4 32 60 | OIIK-2
6 BonHoBast onTuka 14 10 4 36 64 | OIIK-2
7 KBaHTOBast ONITHUKA 4 4 4 20 32 | OIIK-2
8 AtomHas pusnka 8 12 6 34 60 | OIIK-2
Hroro 3a cemectp 38 38 18 122 216
Hroro 88 88 62 194 432

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHue pa3aesioB TUCHUTIINH (TIO JIEKIHUIM) PUBEICHO B TabmuIe 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TI0 JIEKITHSIM)

3 =
8 = g
2 > 5
HaszBanus pasznenos Copeprxanue pa3aesioB TUCHUIITUHBI IO JEKIIUSIM 5 - S
% 2 S
SS o =
a e g
~ S
1 cemectp
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1 Mexanuka

OCHOBHBIE KWHEMATUYECKHE XapaKTEPUCTUKU JIBUIKE-
HUSA: CKOPOCTh U yCcKOpeHue. HopmanbHoe 1 TaHTeH-
nuanpHOe yckopeHue. Knnemaruka BpamaTesbHOro
JBIKEHUS: YTIIOBasi CKOPOCTh M YIJIOBOE YCKOPEHHE,
UX CBSI3b C JIMHEMHOM CKOPOCTHIO U YCKOpeHueMm. M-
HepIUaIbHbIE U HEMHEPIIUAIBHBIE CUCTEMBI OTCUETA.
3akonsl HeroToHa. Macca, uMiysnbc, cuia. 3akoH
coxpaHeHust umnyibca. Kunernueckas sneprust. Kon-
CEpBaTUBHBIE CWJIBI U cUCTeMBL. [loTeHImanbHas
sHeprus. CBs3b MeX Ay NOTEHIIMAIBHON HEpTUel
CUJION. 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTHUH.
JlnHamMuKa BpamaTeIbHOrO ABUKEHUS TBEPAOTO TEIA.
MowmeHT unepuuu. MoMeHT cuiibl. MOMEHT UMITYJIb-
ca. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.

14

Htoro

OIIK-2

2 MonexymnsipHast pusnuka
U TEPMOJUHAMUKA

YpaBHEHHsI COCTOSTHUS UIEATBHOTO ra3a. Y paBHEHHE
Maiiepa. TermoeMKoCTh UAEaNBbHBIX Ta30B, YUCIO
cTeneHel cBo0o eI, M3omporiecchl ueanbHOro rasa.
Knaccuueckue cratuctuku. @yHkuus pacrnpenencHus
MakcBeria o mpoeKIusiM U a0COTIOTHBIM 3HAYCHU-
aM ckopocTei. bapomerpuueckas popmyna. OyHkuus
pactpenenenus boneiMana. Tepmoannamuka. Ilepsoe
Hayaslo TepMouHaMuku. OOpaTuMble 1 HeOOpaTUMBbIe
nporeccel. [ukn Kapro. K.m.a. oGpatumsix u
HEOOpaTUMBIX IIUKIJIOB. TepMoanHAMUUECKUEe YHK-
LN COCTOSIHUS. DHTponus. MI3MeHeHne SHTponnu
pu 00OpaTUMBIX U HeOOpaTUMBIX Mporeccax. Bropoe
Ha4aJIo TEPMOJANHAMUKHU.

Hroro

OIIK-2

3 DAeKTpUUECTBO

DnekTprudeckoe nojie. HanpsokeHHOCTh U TOTEHITHAT
AeKTpUUecKoro nmosis. CBsi3zb MEXY HAPSHKEHHO-
CTBIO U MOTEHITUAIOM. [IpUHITUTT CYTIePITO3UITNH DJIEK-
Tpudeckux nosieid. Teopema I'aycca u ee npumeHeHue
JUTSL pacyeTa dJIeKTpudeckux mosen. [Tonspusanus
TUAIEKTPUKOB. OTHOCUTEIbHAS JUAJIEKTpUYECKAst
MIPOHUIIAEMOCTh. DJIEKTPUIECKOE CMeIIeHne. Teope-
Ma O [UPKYISIIUU BEKTOPA HAMPSHKEHHOCTHU AIIEKTPO-
cratruaeckoro mosis. [Tone BHyTpy MPOBOTHUKA U Y
€ro NoBepxHOCTHU. Pacripesenenue 3apsia B MpoBOJI-
HUKE. DIIEKTPOEMKOCTh YETMHEHHOTO ITPOBOTHUKA.
KonzaencaTtopsl. DHeprus 3JIeKTPUUECKOro MoJist. DeK-
Tpuueckuit Tok. [InotHoCcTh TOKA. 3aKoHbl OMa 1
Ixoyns-Jlenna B nuddepenimanpaoit popme. Mor-
HOCTh ToKa. K.I.JI. ucTounuka Toka. 3akoHsl Kupxro-
(a as 1ienei MoCTOSTHHOTO TOKA.

Htoro

12

OIIK-2

4 DIeKTpOMarHeThu3M

Bekrop MmarauTHOM nHAykuuu. 3akoH buo-Casapa-
Jlarnaca u ero npuMeHeHHe K pacy€Ty MarHUTHBIX
nosnei. JIBrkeHne 3apsyKeHHBIX YacTHIl B SJIEKTPO-
MarHuTHBIX nossx. Teopema [Maycca s BekTopa mar-
HUTHOW MHAYKIHUH. TeopeMa 0 HUPKYISIUU BEKTOpa
MAarHUTHOM UHAYKLIHMH U €€ TPUMEHEHUE U1 pacuéra

16

OIIK-2
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nonei. Cuia Amniepa. Cuna Jlopenua. Hanpsok€n-
HOCTb MAarHUTHOT'O T0JIsl. MarHuTHas MPOHULIAEMOCTb
cpenbl. Teopema 0 MUPKYISIIUN BEKTOPA HAIPSKEH-
HOCTH MarHUTHoOro noss. @eppomarnerusm. Pabora
10 NEPEMEILIEHHUIO IPOBOAHUKA C TOKOM B MAarHUTHOM
nosie. SIBieHue 3JIeKTPOMarHuTHOM UHAYKIuu. 11pu-
pona »3.4.c. MHAYKUUU. SIBIeHne caMOuHayKuuu. VH-
JTYKTUBHOCTb. B3auMHas nHayKuus. DHEprus mar-
HUTHOTO TOJIS.

HUroro

16

Hroro 3a cemectp

50

2 ceMecTp

5 Konebanus v BOIHBI

I'apmonnyeckue konebanus. Mexannueckue Koneba-
Hus. ClIo)KeHHe rapMOHHYECKUX Kosebanuit. CBoOO-
Hbl€, BBIHYX/ICHHbIE KosieOaHusl. SIBleHne pe3oHaH-
ca.JnekTpudeckue koiaebanus. KBasucrannoHapHsbIii
ToK. CoOCTBEeHHas yacToTa koyebanuid. YactoTa 3aTy-
xaromux xonebanuii. Pesonancuas gacrora. [lepe-
MEHHBII TOK.BonHb! B ynpyrux cpenax. Ilnockue n
chepuueckue BoaHBL. DddekT JJommepa. Dnexkrpomar-
HUTHBIE BOJIHBI. DHEPTeTUYECKHUE XapaKTePUCTUKU
ANEKTPOMArHUTHBIX BOJIH.

12

Hroro

12

OIIK-2

6 BonHoBas onTuka

Wntepdepennus cBera. KorepeHTHOCTh CBETOBBIX
BoyH. udpakuus ceeta. [Ipunamun [oiirerca. 30HbI
Openens. Judpakuus ot mwenu. Judpakunonnas pe-
mertka. [Tongpusanus cera. CreneHp NOISpU3ALUN.
CriocoObI mostyueHust MOISIPU30BAHHOTO U3TyUYESHHUS.

14

Hroro

OIIK-2

7 KBanToBas onTHKa

TernaoBoe U31yYeHNE U €ro CIEeKTpaIbHbIE XapaKTe-
puctuku. 3akoHsl Kupxroda, Credana-bonbimana u
Buna. ®opmyna Panes-/xunca n «ynsTpaduonero-
Bas katacTpoday. ['unoresza kBantoB. ®opmyna
[Tnanka. ®oroaddext u 3pdexr Komnrona. @oTOHEL.
KopmyckynspHo-BOIHOBOM Tyanu3M CBETa.

HUroro

OIIK-2

8 AtoMHas pusnka

Mopuens atoma Peszepdopna-bopa. SAnepnast monens
aToMa. DMIIHPUYECKHUE 3aKOHOMEPHOCTH aTOMHBIX
cnektpoB. Popmyna banemepa. boposckas Teopus
aToma Bopopozaa.KBanroBas mexanuka. [ umoresa e
Bbpoiins. [Tpuniun vHeonpenenéunoctu [eitzenOepra.
BonHoBas ¢hyHKIMS 1 €€ CTAaTUCTUYECKUIN CMBICI.
VYpasuenue lllpeaunrepa. KBantoBas yactuna B oa1-
HOMEPHOU MOTEHIMANbHOU siMe. CpelHne 3HaYeHUs 1
orepartopsl pu3nuecKux BeanuuH. OHOMEpHBIE I10-
TEHIMAJIbHBIN nopor u 6apbep.KBaHTOBOMEXaHNYE-
cKoe onucanue atoma. CTalliOHapHOE YpaBHEHHE
[penunrepa g aroma Bogopoaa. KsanroBanue yr-
JIOBOI'O MOMEHTA U SHEPTUH B aTOMe Bojopoaa. Bos-
HOBBIE (DYHKIIMHU U KBaHTOBbIE yucia. [IpaBuna or6o-

OIIK-2
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pa st KBaHTOBBIX niepexoaoB. OnwiT [lTepHa u I'ep-
naxa. CriuH snektpona. D¢ dext 3eemana. [IpuHun
[Taynm. 3anomHeHne AMEKTPOHHBIX 00oJouek. [lepuo-
JMYecKasi CHCTEMaA 3JIEMEHTOB.

Hroro 8
Hroro 3a cemectp 38
Hroro 88

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (NPeAblTy IIUMH)
U obecneynBaeMbIMU (NMOCJAETYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHU ) AUCITUTUIMHAME TPEICTAaBICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB gaHHON AMCUUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO
HauMeHOBaHUE TUCIIUILIAH M3ydeHre o0ecneurBarouX U 00eceunBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7 8

[IpeamecTByromMME TUCITUATITUHBI

1 dusuka + - + + - + + +

[Tocnenyromiye TUCHUTIITUHBI

1 ®usuxka + + + +
2 be3omnacHOCTh KU3HEAEATEID- n . . 4 N N .
HOCTH

3 MaremaTuka + + + + + + + +
4 Marepuanbl 1 KOMIOHEHTBI N 4 N N N N N N
AIIEKTPOHHBIX CPEIICTB

5 IlpuknagHas MEXaHUKA +

6 TeopeTnueckrue OCHOBBI AJIEK- n . N N N L N N

TPOTCXHUKU

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TPH HM3yYCHUHW AWCIHILINHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CoOTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MIPU U3YUECHUU TUCUUILTAHBI, U BUJOB 3aHS -

THH
§ Bunrwl 3ansatuit
= z -
= =
5] [+~
5 < o S S dopMBbI KOHTPOJIS
= < .
2 = g g c%
S S = O
A =
OIIK-2 + + + + Kontponsnas pabora, Jk3a-
MeH, KomokBuym, 3aiura
orueta, OTuer no abopa-
TOopHOI pabote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoT puBeAeHo B Tadbmmue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 =
< 25
]
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 ¥
> sz
a S 2
= S}
1 cemecTp
1 Mexanunka Kunemartnka paBHOYCKOPEHHOTO BpaIlCHUS. 4 OIIK-2
Onpenenenne MOMEHTa UHEPLIUU TBEPBIX TEI. 4
Hroro 8
2 Monekynspras pusuka | M3ydenue pacnpenenenus Makcsea. 4 OIIK-2
U TEPMOJTHAMHKA
PMOZ N3yuenue pacupeneneHus bonsimana. 4
Ornpenenenre OTHOLEHUS TEIJIOEMKOCTEN ra3a MeTo- 4
noMm Knemana-/lezopma
Hroro 12
3 DIEeKTPUUECTBO N3MepeHne yaeIbHOro 3JIEKTPUYECKOTO COMTPOTUBIIE- OIIK-2
HUSI METAIJIOB.
N3ydeHune CBOMCTB ANAIIEKTPUKOB B MOJIE TIJIOCKOTO 4
KOHJIEHCaTopa
OnpeneneHrne OTHOCUTENbHON AUIIEKTPUUYECKON MPO- 4
HULIAEMOCTH TBEPABIX AUIEKTPUKOB
Hroro 12
4 DneKTpoOMarHeTu3mM N3yyeHnne MarHuTHOTO MOJIsI KPYTrOBOI'O TOKa OIIK-2
Omnpenenenne yaeapHOTo 3apsaaa 3JIEKTpOoHa METOIOM
MarHeTpoHa
Omnpenenenne yaeapHOTo 3apsaaa dJI€KTpOHa METOIOM 4
Yaiinga-Jlenrmiopa (MarHeTpoH)
Hroro 12
Hroro 3a cemectp 44
2 ceMecTp
5 Konebanus u BOJIHBI N3yueHne 3aTyxaronux 3JeKTPOMarHuTHBIX Kojie0a- 4 OIIK-2
HU.
Hroro 4
6 BonHoBast onTuka N3yuenune naTepdEpeHITNH JTA3EPHOTO U3ITYICHHS. 4 OIIK-2
Hroro 4
7 KBaHTOBas ONTHKA TemnoBoe u3nyueHue 4 OIIK-2
Hroro 4
8 ATtoMHas uznka [TpoBepka cOOTHOIIEHHS HEOTIPEACIIEHHOCTEH JIst 6 OIIK-2
(dhoToHOB
Hroro 6
Hroro 3a cemectp 18
Hroro 62
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 s 5
Z > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o S E
=S 22
e e g
= S
1 cemecTp
1 Mexanunka Kunemarnka nmoctynareiabHOTO U BpaIaTeIbHOTO 14 OIIK-2
JBHKEHUSI MaTepUAIbHON TOUKM. /[uHaMuKa nocryna-
TEJIBHOTO M BPalaTeIbHOIO ABMKECHUS MaTepHAILHON
TOYKHU ¥ TBepAOro Tena. ClokKHOe ABMKEHUE. 3aKOHbI
COXPaHEHUS B MEXaHUKE
Hroro 14
2 MonekymsipHas pu3nka | YpaBHEHHE COCTOSIHUS UealbHOTO ra3a. Mzomnpouec- 10 | OIIK-2
Y TEPMOANHAMHUKA cel. Pactipenenenus Makcsenna u bonsuimana. Cpen-
Hss DHeprus Mosekyll. Terutora. TenmoeMkocTs. BHy-
TPEHHSIS HEprus U padoTa naeanbHoro rasa. I[lepsoe
HA4aji0 TEPMOJNHAMUKH.
Hroro 10
3 DnexkTpuuecTBO 3axoH Kynona. Hanpssk€HHOCTb 31€KTpUYECKOrO 12 | OIIK-2
nons. Teopema INaycca. [ToreHman amekTpocTaTuye-
CKOT'O IOJIS1. DHEPTUS AIIEKTPUUECKOro nouisd. PazHocTh
noTeHuanoB. PaboTa snekTpocTaTrnyeckoro mo-
ns.ITocTostHHBIN 25eKTpUUEcKUil TOK. 3akoH I koyis-
Jlenna.
Hroro 12
4 DneKTpOMarHeTu3m MaruutHoe none. 3akoH buo-Casapa-Jlamnaca. Cuna 14 | OIIK-2
Awmmnepa. Cuna JlopeHna. DneKkTpoMarHuTHas HHIYK-
. CamonHaykuus. BzanMHas nHAyKuus. DHEprus
TOJIS.
Hroro 14
Hroro 3a cemectp 50
2 cemectp
5 Konebanus u BOTHBI INapmonnueckue konedanus. CoxeHue rapMoHHUYe- 12 | OIIK-2
CKMX KoJIeOaHMiA. 3aTyXalolre, BEIHYK/ICHHBIE KOJIe-
Oanus. SIBnenue pesonanca. [lnockue, chepuueckue
BoNHBL. DddexT [Jorutepa.
Hroro 12
6 BonHoBast onTuka Hurtepdepennius ceeta. KorepeHTHOCTh CBETOBBIX 10 OIIK-2
BoyiH. J{udpakuus ceera. [Ipuniun [toiirenca. 30HbI
Openens. Judpakuus ot menu. udpakunonHas pe-
metka. [lonsgpuzanus ceera. CTeneHpb NoaspU3aLUg.
Crioco0b! nostyueHust MOJISIPU30BAaHHOTO U3ITYUYEHHUS.
Hroro 10
7 KBaHTOBasi onTHKa KBanrtoBas npupona nsnydenus. Temnosoe usnyde- OIIK-2
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Hue. Baemnuii poroaddexr. Dpdext Komnrona

HUroro

8 AtoMHas pusnka ATtomHBbIe criekTpbl. Mogens aroma Pesepdopaa-bopa. 12 | OIIK-2
Snepnas moaens atoma. COOTHOILIEHHE HEOTIPEIEIIEH-
Hocrei ['eiizenbepra. Pemenue ypasuenus Llpénun-
repa Juisi YaCTHUIBI B OTHOMEPHOW MOTEHIUAIBHOU
ame. [ToTeHumanbuelii 6apsep. KBantoBble uncna.
KBanToBanue momeHTa nmmynbca. Teopus aroma Pe-
3epdopnaa-bopa. KBanToBas Teopusi CTpO€HHUSI MHOTO-

OJICKTPOHHBIX CUCTEM

Hroro 12
Hroro 3a cemectp 38
Hroro 88

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
S i
Bunapr camocTosTensHOM & > 0O
Hassanwus pasnenon z " = DopMbI KOHTPOJIS
paloTEI L g 2
X g =
Y Qo 2
= S
1 cemectp
1 Mexanuka [ToaroroBka Kk mpakTuue- 4 OIIK-2 3amura otuera, Kojio-
CKUM 3aHATHUSAM, CEMUHA- kBUyM, KoHTponbHas pa-
pam 6ota, Otuer o nabdopa-
[TpopaboTka JIEKIIMOHHOTO 4 TOpHO¥ pabore, TecT, Jk-
MaTepuana 3aMeH
OdopmieHre 0T4ETOB 110 4
nabopaTOpHBIM paboTam
Hroro 12
2 Monexynsipraast ¢usuka |I[loaroroBka k mpakTuye- OIIK-2 3amuta otyeta, Komno-
Y TepMOJIMHAMHKA CKUM 3aHSATHUSAM, CEMUHA- kBuyM, OTueT o nabopa-
pam TopHOU paborte, Tect, Dk-
IIpopaboTka JIEKIIHOHHOTO 4 3aMeH
MaTepuaita
OdopMieHHE OTYETOB T10 12
nabopaTtopHbeIM paboTam
Hroro 22
3 DnexkTpuuecTBO IToaroroBka K npaxkTuye- 6 |OIIK-2 3amura oruera, Komio-
CKHM 3aHATHUSAM, CEMUHA- kBUyM, KoHTponbHas pa-
pam 6ota, Otuer o nabdopa-
[TpopaboTKa JIEKITHOHHOTO 6 TOpHO¥ pabore, TecT, Jk-
MaTepuana 3aMeH
OdopmieHre 0T4ETOB 110 8
nabopaTOpHBIM paboTam
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Uroro 20

4 DneKTpoMarHeTu3mM [ToaroroBka Kk mpakTuue- 6 OIIK-2 3amura otuera, Kosio-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, OTuet o nadopa-
pam TopHO# pabdote, TecT, k-
[TpopaboTka TeKIHOHHOTO 4 3aMeH
Marepuaia
OdopmieHre 0TYETOB IO 8
nabopaTOpHBIM paboTam
Uroro 18

Hroro 3a cemectp 72
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa

2 ceMecTp

5 Konebanus 1 BOJHEI ITonroToBka K npakTuye- 16 |OIIK-2 3amura oruera, Komo-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, OTueT o abopa-
pam TopHO# pabdote, TecT, Dk-
[IpopaboTka JTeKIIHOHHOTO 12 3aMeH
Marepuaia
OdopmieHre 0TYETOB 10 4
nabopaTopHBIM paboTam
Hroro 32

6 BosHoBasg onTuka [ToaroroBka k mpakTuue- 16 |OIIK-2 3amuTa otuera, Komio-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, OTueT 1o abopa-
pam TopHOU paborte, Tect, Dk-
[IpopaboTka JIEKIIMOHHOTO 16 3aMeH
MaTepuana
OdopmiteHre 0TIETOB TIO 4
nabopaTopHbIM paboTam
Hroro 36

7 KBaHTOBas oNTHKA [TonroToBka K npakTuye- 8 |OIIK-2 3amuta otuera, Komo-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, KoHTponbHas pa-
pam 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 8 TopHoii paborte, Tec, Jk-

MeH

Marepuaia 3ame
OdopmieHre 0TYETOB 10 4
nabopaTopHBIM paboTam
Hroro 20

8 AtoMHas pusnka [ToaroroBka k mpakTuye- 16 |OIIK-2 3amuTa otuera, Komio-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, KoHTpobHas pa-
pam 6ora, OTyer o nadopa-
[TpopaboTka IeKIIHOHHOTO 12 TopHoi paore, TecT, k-
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 6
nabopaTopHbIM paboTam
Hroro 34
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Hroro 3a cemectp 122

TTonroroBka u caada 3K3a- 36 DK3aMeH
MeHa

Hroro 266

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaI0IIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MakcumanbHbBIN
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
3amura oT4eTa 10 10 20
Komnoksuym 16 16 32
OtyeTt no nabopaTopHOM 2 2 4
pabore
Tect 6 2 6 14
Hroro makcumym 3a nepu- 34 2 34 70
on
DK3aMeH 30
Hapacraromum utorom 34 36 70 100
2 cemectp
3amura oT4eTa 10 10 20
Komnoksuym 16 16 32
OtyeTt no nabopaTopHOM 2 2 4
pabote
Tect 6 2 6 14
Hroro makcumym 3a nepu- 34 2 34 70
on
DK3aMeH 30
Hapacraromum utorom 34 36 70 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OLEHKH 32 KOHTPOJIbHBIE TOUKU TPEICTaBIeH B Tabuue 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT

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

CRERRIEN

< 60% oT MakcuManbHON cymMMbl O6aitoB Ha aaty KT
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. CagenneB, U.B. Kypc oOmeii ¢uszuku. B 3 1. Tom 1. Mexanuka. MonekynasipHas ¢Gu3uka:
YuebHoe mocobue [DneKTpoHHBIN pecypc] : yuebd. mocodue — InextpoH. naH. — Cankrt-IletepOypr :
Jlanp, 2018. — 436 c. — Pexxum noctyna: https://e.lanbook.com/book/98245. — 3arn. ¢ skpana. [Dnek-
TpOHHBIN pecypc]| - Pexxum nocryna: https://e.lanbook.com/book/98245, nara obpamenus: 13.06.2018.

2. Casenne, U.B. Kypc oOmelt ¢pusuku. B 3 1. Tom 2. DnekTpuuecTBO U MarHeTusMm. BoHbI
Ornrtuka [DnexTpoHHBIN pecypc] : yuebd. mocodue / N.B. CaenbeB. — DnektpoH. naH. — Cankr-Iletep -
Oypr : Jlanp, 2018. — 500 c. — Pexxum noctyna: https://e.lanbook.com/book/98246. — 3aru. ¢ 3kpana.
[OnekTponHbIii pecypc| - Pexum moctyma: https://e.lanbook.com/book/98246, nata oOparieHus:
13.06.2018.

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®usnka TBeproro tesa. Gu3nka aTOMHOTIO si/ipa U 3JIEMEHTApHbIX YacTULl [ DJIeKTpOHHBIN pecypc] : yueol.
nocobue / N.B. CaBenveB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp, 2018. — 320 ¢. — Pexum
nocryna: https://e.lanbook.com/book/106893. — 3ari. ¢ skpana. [DaeKTpoHHBIN pecypc] - Pexxum nocty-
na: https://e.lanbook.com/book/106893, nara obpamenus: 13.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. CagenbeB, N.B. CoopHHK BOMpPOCOB M 3aaad 1o oOmiei ¢usuke [DeKTpoHHBIN pecypce] :
yue6. mocooue / .B. CaBenbeB. — DnektpoH. gaH. — Cankr-IletepOypr : Jlans, 2018. — 292 ¢. — Pe-
*uM gocrtyma: https://e.lanbook.com/book/103195. — 3arn. ¢ 3xpaHa [DAeKTpoHHBINH pecypc] - Pexum
noctyma: https://e.lanbook.com/book/103195, nara o6pamenus: 13.06.2018.

2. HWponos, N.E. 3amaun o obmieit gusuke: YueOHOE ocodue [DNeKTpoHHBINH pecype] : yueO.
nocobne — OnektpoH. gaH. — Cankr-IletepOypr : Jlanp, 2018. — 420 c¢. — Pexum moctyma:
https://e.lanbook.com/book/99230. — 3arn. ¢ 3kpana. [DnekTpoHHBIA pecypc] - Pexum nocryma:
https://e.lanbook.com/book/99230, nata oopamenus: 13.06.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKH e MOCO0Uus

1. MexaHuka: Y4yeOHO-METOAUYECKOE MOCOOME IO AyIUTOPHBIM IPAKTUUECKUM 3aHATHUSAM U
camocrosTenbHol padote / ['puboB FO. A., 3enun A. A. - 2018. 64 c. [DnexTpoHHBINH pecypc]| - Pexxum
noctyna: https://edu.tusur.ru/publications/7662, nara obpammenus: 13.06.2018.

2. MonekynsapHas puzrka U TepMOIUHAMUKA: Y 4eOHO-METOANYECKOe TTOCOOHe MO ayTUTOPHBIM
MIPAKTHYECKUM 3aHSITHIM U CaMOCTOsITeNbHOM padoTe / bypnoBunima B. A. - 2018. 85 c. [DnekTpoHHBIH
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/7520, nara obpamenus: 13.06.2018.

3. DneKkTpu4ecTBO M MarHeTusM: Y4eOHO-METOIMYECKOE MOCOOHME M0 ayAUTOPHBIM IMpaKTHYe-
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CKHM 3aHATHIM U CaMOCTOSTeNbHOU padore / Bypaueckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 13.06.2018.

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

5. BomnHoBas u KBaHTOBasi ONTHKA: YUeOHO-METOAMYECKOE MOCOOUE MO ayAUTOPHBIM MpaKTHYe-
CKUM 3aHSTHSM M caMocCTosITeNbHOI padoTe / Opnosckas JI. B., Banosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7694, nara obparie-
Hus: 13.06.2018.

6. AtomHas ¢usnka U ¢uznKa TBEPIAOTO Tena: YUeOHO-METOINYECKOE MTOCOOHE TT0 ayAUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTtosTensHol pabore / Jlsumn A. B., Uyxkos 1O. I1. - 2018. 147 c.
[OnmexkTponHBIl pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/7691, mara oOpameHus:
13.06.2018.

7. KunHemarrka paBHOYCKOPEHHOTO BpamieHus: MeTtonuyeckue yKkazanus K JJabopatopHoi pado-
te / BypnoBumun B. A., Tposu JI. A. - 2012. 13 c. [Dnexrtponnslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 13.06.2018.

8. OmpeneneHne MOMEHTa UHEPLUHU TBEpAbIX Tes: PykoBoncTBO Kk mabopaTtopHoii padote mo ¢u-
suke / TrorpkoB A. B., I'pubo FO. - 2016. 12 c. [DOnektponHbIii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6692, nata obpamenus: 13.06.2018.

9. MWsyuenme pacmpeneneHus MakcBemna: Meroauueckue ykasaHuUsi K JlabopatopHor pabote /
bypmosuumn  B. A, - 2018. 9 c¢. [OnekrtponHmiii pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/7643, nara o6pamenus: 13.06.2018.

10. Uzyuenue pacnpenenenus bonpnmana: Meroguueckue ykazaHHs K JlabopaTopHoil pabote /
bypaouniuar  B. A, - 2018. 9 c¢. [DnekrpoHHbldi pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/7642, nata obpamenus: 13.06.2018.

11. OnpeneneHrie OTHOIIEHUSI TEIUIOEMKOCTEW Tra3a METOIOM KieMaHa-le30pMa: PyKoBOJACTBO K
naboparopHoii pabore / Cokonosa U. B., IBanoBa E. B. - 2012. 6 c. [DnektponHslit pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/3035, nata o6pamenus: 13.06.2018.

12. V3mepeHue yaeiabHOTO 3JIEKTPUUECKOTO COMPOTUBICHUS METAJUIOB: MeToAnYecKe yYKa3aHus
K maboparopHoii pabore / UBanosa E. B., Menosuuk A. B. - 2018. 7 ¢. [DnexkTponHsIii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/7645, nara obpamenus: 13.06.2018.

13. M3ydeHue CBOMCTB JUAJIEKTPUKOB B IMOJIE MIIOCKOTO KOHAEHCATOpa: MeToInuecKkue yKa3aHus
K J1aboparopHoii pabote / Bypauesckuii FO. A. - 2012. 15 c. [DnexTpoHHsIii pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/873, nata obpamenus: 13.06.2018.

14. OnpeneneHue OTHOCUTENIBHON IUAIEKTPUUECKOM NPOHUIAEMOCTU TBEPABIX IUAIEKTPHUKOB!
MeTtonuveckue yka3aHus K JlaboparopHoit padore / bypnosuniun B. A., bBypauesckuii 0. A. - 2012. 13 c.
[OnexTpoHHBI pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/874, nara oOparmieHus:
13.06.2018.

15. VzyueHre MarHUTHOTO MOJIsI KPYrOBOro ToKa: MeTonuueckue yKa3aHus K J1JabopaTopHOil pa-
6ore / MBanoa E. B., MegoBauk A. B. - 2018. 13 c. [DnektponHsiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/7646, nata obpamenus: 13.06.2018.

16. Omnpenenenue yAeIbHOTO 3apsja 3JIEKTPOHA METOIOM MarHeTpoHa: Meronuueckue yKazaHus
K J1aboparopHoii pabote / bBypaueBckuii FO. A. - 2011. 14 c. [DnexTponHsIii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/864, nata obpamenus: 13.06.2018.

17. Onpenenenue ynenabHOro 3apsiga 37ekTpoHa meronoMm Yainpa-Jlenrmiopa (mMarunetpoH): Me-
TOIWYECKHUE yKa3aHus K JlabopatopHoil padote / bypaueBckuii 10. A. - 2012. 14 c. [OnekTpoHHBIN pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/871, nata ooparenwus: 13.06.2018.

18. M3ydeHue 3aTyXaroMX IEKTPOMAarHUTHBIX KojeOaHwii: MeTtonuueckue ykasaHus K jadopa-
TopHOi padore / Bypmosumma B. A. - 2018. 14 c. [DOnektponHsli pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/7641, nara o6pamenus: 13.06.2018.

19. Uzyuenune uHTEp(EepeHIMH JIa3epHOTO U3ITy4eHus: YuyeOHO-MeToamueckoe nocobue / Op-
mockas JI.  B. - 2010. 9 c. [OnekrpoHHwlii  pecypc] - Pexum = nmocryna:
https://edu.tusur.ru/publications/911, nata obpamenus: 13.06.2018.

20. TemmoBoe u3ny4denue: PykoBoacTBo k mabopatopHoit padote no ¢pusuke / Knumos A. C., Me-
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moBouk  A.  B. - 2017. 15 c. [OnektponHsiii  pecypc] - Pexum = pgocryna:
https://edu.tusur.ru/publications/7607, nata o6pamenus: 13.06.2018.

21. IIpoBepka cooTHOLICHUS HeompeaeaeHHOCTer 1y (OTOHOB: PykoBoICTBO K jabopaTtopHOH
pabore mo ¢usuke / Kimumos A. C., FOmkos 0. T'. - 2014. 12 ¢. [DnekrponHbIi pecypc] - Pexxum nocty -
na: https://edu.tusur.ru/publications/7608, nata oopamenus: 13.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIMI C OTPAHMYEHHBIMHU BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuXcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JLJist i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonajibHble 6a3bl JAHHBIX U HHPOPMANIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCIUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUIYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEXKYTOYHOU aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTces
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

VYueOHas aymuTopus

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUN MPAKTUYECKOTO TUIA, YdeOHast ayauTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE I TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE AJIsl IPOBe/e-
HUS TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTeCTAIluU

634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 133 ayx.

Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

YuebHas aymuTopus

yueOHasi ayuTOpUs JUIsS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHas ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATUN TPAKTUIECKOTO THTIA

634050, Tomckast o6macts, T. Tomck, Jlennna npocrnekr, a. 40, 307 ayn.

Ornrcanrie UMEIOIETOCs 000PyI0BaHUS :
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.
IIporpammHoOe oOecnieueHne He TpedyeTcs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1a0opaToOpHbIX padoT

Jlaboparopusi BOTHOBOW ONTHUKH

ydeOHast ayuTOpHs AJIsl IPOBEICHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuima, n. 74, 210 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- Monoxpomatop (9 mrt.);

- McTounuk cBera cekTpa pTyTH (6 1T.);

- Uctounuk cBera criekTpa Bogoposa (8 mrT.);

- JIaboparopuslit MmakeT "Ilonspuzanus ceera” (6 mrt.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpammHoe obecrieueHure He TpeOyeTcs.

JlaGoparopus 35eKTpUUECTBa U MarHeTu3Ma
yueOHasi ayTUTOpusl AJIsl IPOBEICHHS 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 219 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- JlJabopatopHblii MakeT «DNEKTPUUECTBO U MarHeTu3m» (12 mr.);
- [lepconanbhblit kKoMmbroTep (12 mt.);
- KonTpoumnep usmepennit (12 mr.);
- locka Oenas [uist MMCbMa MapKepoM;
- Kommuiekt cnienmanu3upoBanHoi yueOHoN MeOenu;
- Pabouee mecto npenogaBares.
[TporpammHoe obecrieueHue:
— ASIMEC
— LibreOffice
Microsoft Windows 7 Pro
Pacuer norpemHocTeit pusnueckux n3MepeHuit

JlaGoparopusi TepMOIMHAMHKH

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI PAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, n. 74, 223 ay.

Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- JJaGopaTopHBIii MakeT Mo TepMoguHAMUKE (6 IIT.);

- [IepconanbHBIN KOMIBIOTED;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacuer morpemniHocTe# puU3MUESCKUX H3MEPEHUI

JlaGopaTtopust kBaHTOBOU (DU3UKH

yueOHast ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHAast ayIUuTOPHs IS TIPO -
BEJICHUS 3aHITHUH JIAOOPATOPHOTO THUTIA

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 229 ayn.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- JJabopatopusriii maket "KBanToBas ¢usuka" (10 mrT.);
- [IepconanbHBIN KOMIBIOTED;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacder morpemnHocTe# puU3MUESCKUX H3MEPEHUI

JlaGopatopusi MEXaHUKU M MOJIEKYIAPHON (QU3UKH

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

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuia, a. 74, 232 ayq.

Onucanue uMeroIerocs 000py10BaHUs:

- JlabopaTtopubie MakeTbl: «MosekymspHas ¢usuka» (10 mT.), «Mastauk Ob6epoeka» (10 miT.),
«Mamuna AtByna» (3 wr.), «MomeHT nHepuumw» (4 1mr.);

- [lepconanpHbiil kommbsrotep (10 mmT.);

- KonTpomnep n3mepennii (10 mr.);

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmMHoOe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacyer morpemHocTel puznuecKkux U3MepeHH

Jlaboparopus 1a3epHO ONTHKU

ydeOHast ayuTOpHs JJIsl IPOBECHHSI 3aHIATHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 235 ayn.

Onucanue uMeronierocs 000pya0BaHuUs:

- 'enmnoneonoBeI# azep (8 mit.);

- OnTHyeckas CKaMbsl C IPUHAUIEKHOCTIMH (8 1MIT.);

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoOe obecrieueHre He TpeOyeTcs.

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrniedyeHue Jisl CAMOCTOSITeIbHOM padoThl
Jiiss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacts, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06nacThb, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaMOHHO-00pa30BaTEIFHYIO Cpely YHUBEPCUTETA.

[Tepedens MpOrpaMMHOTO 00eCIICUECHUS:
- Microsoft Windows;
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- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH 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
oOydaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEIUIUTENEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHHUECKUE CPENICTBA ITpreMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus

1. Touka OBMOXKETCS M3 LIEHTPA CIUPAU ¢ paBHOMEpPHO yObIBarolieil ckopocteio. [Ipu 3ToM Be-
JMYKHA TOJTHOTO YCKOPEHUS TOUKH ...

BapuanTs! 0TBETOB:

1. ymenpmaercs; 2. yBenuuuBaeTcs; 3. He U3MeHsAeTCs; 4. paBHA HYJIIO.

2. Ha abcomoTHO TBEpIoe TENIO JeHCTBYeT MOCTOSIHHBIM MOMEHT cuil. Kakue u3 nmepeuncieHHbIX
HUKE BEJIMYHUH U3MEHSIOTCA 0 IMHEHHOMY 3aKOHY?

BapuanTs! 0TBETOB:

1. yrinoBast CKOPOCTB M YITIOBOE YCKOPEHHE

2. MOMEHT UHEPLIUU U MOMEHT UMITYJIbCA

3. yriioBas CKOPOCTbh U MOMEHT MHEPIUHU

4. yrioBasi CKOPOCTb U MOMEHT UMITYJIbCa

3. BenmuunHa MOMEHTa MMITYJIbCA TEJIa U3MEHSETCS ¢ TeYeHHEM BpeMeHM 1o 3akoHy L=t(t+2) (B
enununax CU). Ecnmu B MOMEHT BpeMeHM 2 ¢ YITIOBOE€ YCKOpEHHE COCTaBisieT 3 pan/c’2, TO MOMEHT
uHepuuu Tena (B enununax CH) paseH ...

BapuanTs! 0TBETOB:

1.2

2.1

3.0,5

4.4

4. Ha KOHIIaX HEBECOMOTO CTEP>KHS 3aKPEIUICHBI J]Ba MaJE€HbKUX MAacCCUBHBIX mapuka. CTepkeHb
MOJKET BPALLAThCs B TOPU30HTAIILHOM IIIOCKOCTH BOKPYT BEPTHKAJIBHON OCH, IPOXOIALIEH Uuepes3 cepeiu -
Hy cTepkHs. CTepKEeHb pacKpyTHIIH A0 YITIOBOW CKOpocTH ®. [loz neiicTBUEM TpeHUs CTEPKEHb OCTAHO-
BUJICS, IPH 3TOM BbLAEIMIOCH 4 J[XK TENIOTHI.

Ecnu crepxeHpb pacKpyTUTh 10 YIIIOBOM CKOPOCTH ®’ = /2, TO TIPH OCTAHOBKE CTEPIKHS BBIJCIIHT -
Cs1 KOJIMYECTBO TEIUIOTHI (B J[X), paBHOE ...
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BapuaHTsl OTBETOB:

1.0,5

2.2

3.1

4.4

5. TeroBast mammHa padoTaeT no nukiay KapHo. Eciou TemnepaTypy HarpeBaTesis U XOJOIUIbHY -
Ka yMEHBIIUTH Ha onuHakoByto BennuuHy AT, To KIIJI nukia ...

BapuaHTbl OTBETOB:

1. yBenuuurcs

2. HE U3MEHUTCS

3. yMEHBIIUTCS

4. nns OTBETa HENOCTATOYHO JTAHHBIX

6. Bo cKobKO pa3 yBEIMUUTCS CPEeIHEKBAJAPATHUYECKass CKOPOCTh MOJIEKYJ UACAIbHOTO raza mnpu
TTOBBIIIICHUH a0COIOTHOM TeMIiepaTypsl B 4 paza?

BapuanTsl 0TBETOB:

1. He n3menuTcs

2.0,5

3.2

4.4

7. OT KakoW W3 NMPUBEJICHHBIX HUKE BEJIMYUH, XapaKTEPU3YIOUIUX MOJIEKYJIbl, 3aBUCUT JaBJICHUE
haeaabpHoOro rasa?

BapuaHnTbl OTBETOB:

1. CHUJIBI IPUTSKEHUS MEKAY MOJIEKYJIaMHU

2. KUHETUYECKON YHEPTUU MOJIEKYJT

3. CHJIBI OTTAJIKUBAHUS MEXK]Y MOJIEKYJIaMU

4. NOTEHUMAIBHOW HEPTUH B3aUMOJACUCTBUS MOJICKYJT

8. JlJis1 U30JUPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUU SHTPOIIHSI CUCTEMBI. ..

BapuaHnTbl OTBETOB:

1. MuUHUMaJIbHA

2. MakcuMasbHa

3. uMeeT cpenHee apuPpMeTHIecKoe 3HaUCHUE

4. UMeeT OTpULAaTEeNIbHOE 3HAYEHUE

9. BekTop HampsHKEHHOCTH AIEKTPOCTATUYECKOTO TOJISL, CO3AHHOTO MEXITy OOKIIaKaMu IMI0CKO-
ro KOHJeHCaTopa HalpaBJIEH. ..

BapuaHTsl 0TBETOB:

1. oT oTpHuIaTeTLHON OOKITAIKU K TTOJIOKUTEIbHON

2. B CTOPOHY BO3pacTaHusl MOTEHIMaIa

3. mapajuieTpHO OOKJIaIKaM

4. B CTOpOHY YOBIBaHHS MTOTEHIIMATIA

10. Toueunslii 3aps +q HAXOAUTCS B IEHTpe chepruueckoit moBepxHOCTU. Ecnm 1o6aBuTh 3apsm —
g BHYTPb C(PepUUYECKON MOBEPXHOCTH, TO MOTOK BEKTOpPA HAIMPSHKEHHOCTH JJIEKTPHYECKOTO TOJS 4yepes
MTOBEPXHOCTH CPEPHL. ..

BapuaHTsl OTBETOB:

1. yBenuuurcs

2. yMEHBILIUTCA

3. paBeH HYJIIO

4. HEe U3MEHUTCS

11. MarHuTHBIN TTOTOK CKBO3b KaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, M3MEHsETCS 110 3aKoHY D=t(2-
t) MB0. Uemy paBna 3/IC nHAyKIuu, BO3HUKAIONIAS B KaTyIIKe B MOMEHT BpeMeHu t=3 c? OTBeT npex-
CTaBUTh B MUJIMBOJIbTAX.

BapuaHTsl OTBETOB:

1. 40

2.10

3.20
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4.30

12. 3apsikeHHas yacTUlla BIETAeT B OJHOPOJHOE MarHUTHOE I0JIE NMEPIEeHIUKYIIPHO MarHUTHBIM
CWJIOBBIM JTMHUSM. TpaeKkTopueii IBUKECHUS YACTUILII SIBIISICTCA. . .

BapuaHnTbl OTBETOB:

1. mpsimast

2. mapabona

3. cnupanb

4. OKpY’KHOCTh

13. Kak cBsi3aHbl MeXly co00ii amMmmuTyna A u sHeprust W, nepeHocumMasi BOJIHOM?

Bapuants! otBeToB: 1. OHeprus (W) nponopunonanbHa aMiuTyae (A) B 4-oi cTeneHu

2. Dueprus (W) nponopuroHaibHa aMIuuTyzae (A)

3. Dueprus (W) mponopiimoHaibHa KBapaTy aMIUTUTYIbI (A)

4. Oueprus (W) nponopuroHanbHa aMIuTyae (A) B 3-oi cteneHu

14. EMKOCTB KOne6aTensHOT0 KOHTYpa paauonepenaTdnka ymeHsmunu ¢ 1000 go 250 nd. Kak
[P STOM U3MEHWIACH JUTMHA U3TyYaeMBbIX dJIEKTPOMArHUTHBIX BOJH?

BapuaHTbl OTBETOB:

1. ymenpmmnace B 4 paza

2. yMEHbIIMIACh B 2 pa3a

3. yBenuuuiacse B 4 pasza

4. He U3MEHNIIach

15. Ilpu pe3oHnance...

BapuaHnTbl OTBETOB:

1. pe3ko pacTer 4acToTa KoleOaHwmii

2. KoneOaHus 3aTyXaroT

3. yacToTa KojeOaHMii paBHA HYIIO

4. coBmaiaeT 4acToTa COOCTBEHHBIX U BBIHYKJIEHHBIX KOIeOaHUI

16. Kak Ha3bpIBarOTCSI BOJNHBI, B KOTOPBIX KONEOAHUS YACTUIl MIPOUCXOIAT B MEPHEHIUKYISIPHOU
IUIOCKOCTH K HAINIPaBJIEHUIO PACPOCTPAHEHUs BOJIH?

BapuanTsl 0TBETOB:

1. monepeynbie

2. IpOAOJIbHbIE

3. coOCTBEHHbBIE

4. KOTepeHTHbIE

17. Ilpu vabmoaeHn HTEpPEepeHIIN GHUOJIETOBOTO CBeTa B onbiTe FOHTa paccTosiHUE MEXIY CO-
CEIHUMH TEMHBIMHU ITOJIOCAMU Ha HKpaHe paBHO 2 MM. Eciii HCTOUHHK (h)HOJIETOBOTO CBETAa 3aMEHUTH UC-
TOYHUKOM KPAacHOTO CBETa, JUIMHA BOJIHBI KOTOporo B 1,5 pasa GoJbliie, TO 3TO pacCTOSHUE CTaHET paB-
HBIM ... MM.

BapuaHTbl OTBETOB:

1. 1,33

2.3

3.1

4.1,5

18. InacTUHKY M3 ONTHYECKU aKTUBHOTO BEIIECTBA TOMIMHONW d = 2 MM MOMECTHIIM MEX1y Ia-
paJIEIbHBIMU HUKOJISIMH, B PE3yJIbTaTe YEro IJIOCKOCTh MOJISPU3ALUH MOHOXPOMATHUYECKOro CBETa IO-
BepHynach Ha yroa 30o. Ilosne 3peHMsI MOISIpUMETpPA CTAHET COBEPIIEHHO TEMHBIM IIPU MUHUMAJIbHOM
ToNMHE (B MM) TUTACTUHKH, PaBHOM ...

BapuaHTsl 0TBETOB:

1.2

2.4

3.6

4.8

19. Ha nunadparmy c KpyribIM OTBEPCTHEM PAIUYCOM 2 MM MaJacT HOPMAJIbHO MapalieiabHBINA
IIy4oK cBeTa JnHoM BoiHbl 0,5 MkM. Ha myTu myuel, npoequnx yepe3 OTBEpCTUE, HA pacCTOSSHUM 1 M
MOMENIAIOT 3KpaH. B oTBepcTHM quadparmsel Ui TOUKK Ha SKpaHe YKIIAbIBAIOTCS 30H @penens.
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BapuaHTsl OTBETOB:

1.8

2.4

3.9

4.5

20. ITo Mepe HarpeBaHUs Teja €r0 CBEUCHUE M3MEHSETCS CIeAYIommM oopa3om. [Ipu koMHaTHOM
TEeMIIEpaType CBEUCHHE B BUANMOMN 00JacTh criekTpa He HaOmoaaercs. [1o Mepe moBhIIIeHUsT TeMITepary-
PBI TEJIO HAUMHAET CBETUTHCA MaJIMHOBBIM I[BETOM, IEPEXOIAIINM B KPaCHBIN I[BET («KpacHOE KaJleHUE»),
a 3ateM B Oenblil («Oemoe kaieHne). 3aKOHOMEPHOCTH U3MEHEHUS IIBETa CBEUCHUS Tella IIPU HarpEeBaHUU
OOBSCHSIOTCS

Bapuants! otBeToB: 1. 3akonHoM Credana-bonpiimana

2. 3akoHoM Kupxroda

3. 13 MPUBEJICHHBIX BAPUAHTOB HET BEPHOTO

4. 3akoHamu cmenieHus: Buna

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI
1 Mexanuka.

. KunemaTuka nocTynareiabHOr0 IBH>KEHHUS.

. Kunemaruka BpamareabHOro IBUKEHUS.

. JlnHamuka mateprajibHON TOUKH.

. Kunernueckas sneprus. Pabora u MOIIHOCTb.

. Koncepparusnbie cuiibl. [loTeH1anbHas sHEpTUsl, CBA3b MEXKAY NOTCHLMAIBHOW 3HEpPrueil u

DN AW~

CHJIOH.

o)

. OCHOBHO€ YpaBHEHHE IMHAMMKHU BPAIATEIbHOTO JTBUKEHUS OTHOCUTEIBHO HEMOJBUKHOM TOY-
KH.

. YpaBHEHHE TMHAMUKHU BPAIIATEIbHOTO ABM>KEHHSI OTHOCUTEIBHO HETMIOABUKHOM OCH.

. MomeHT unepiuu, Teopema Llteitnepa.

. 3aKOH COXpaHEHHUs MEXaHUYECKOU SHEPTHH.

0. 3aKoH coxpaHEHHs] MOMEHTa UMITYJIbCA.

— O 0

2 MonexkynsipHas (pu3MKa U TEPMOANHAMUKA.

—

. Buytpennss sueprus. Temnora u pabota. [lepBoe Hayano TepMOANHAMUKH.
. Knaccuueckue craructuxu (pyHkuus pacupeaenaeHus Makcsema).
. Haubonee BeposaTHas, cpeanssi KBaJpaTUyHas U CPeIHAS apupMeTHUecKas CKOPOCTH MOJIEKYII

W N

rasa.

. bBapomerpuueckas gopmyna. Pacnpenenenue bonbsimana.

. Terumoémkocts rasza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSIHUSA UAEaNbHOrO rasa. M3omnponeccsl.

. Annabatudeckuii mpouecc. [Tomutponuyeckue mporeccsl.

. O6parumsiii ukn Kapho.

. I3meHenue sHTponuu npu oOpaTUMbIX U HEOOpaTUMBIX mpoueccax. Bropoe Hauano tepmoau-

O 03O L B~

HaMUKU.
10. OnTponus. PuU3NUecKUil U CTATUCTUYECKUI CMBICI SHTPOIIUH.

3 DnexTpuuecTBo.

1. Dnekrpuueckoe mnosie. Hanpspk€HHOCTH 3nekTpuyeckoro mnojist. CunoBele nuHuu. [IpuHnun
CYIEPHO3UIMH HTEKTPUUECKUX OJIEH.

2. Teopema Octporpajackoro-I'aycca nnsi BeKTopa HanpsbKEHHOCTH ayieKTpuueckoro mnois. [lone
OECKOHEYHOU OJHOPOJIHO 3aAPSKECHHOM IIIOCKOCTH.

3. Iorennman. Pabora cun snekrpocTarudeckoro mois. Llupkynsius BekTopa HAMpsHKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJISI.

4. CBs13b MKy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOrO TOJIsl U MOTEeHUUanoM. Pacuer pasHoCcTH
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NOTEHIIMAJIOB MEXy TOUKaMHU N0Jst (00pa30BaHHOTO OECKOHEUHOH 3apsKEHHOM MII0CKOCTBIO, ABYMS Oec -
KOHEYHBIMU 3apsyKEHHBIMU IUIOCKOCTSMHU, CEpUIECKOM TOBEPXHOCTHIO, TPOBOSIIUM LIAPOM).

5. Ilonsgpusanus JU3IEKTPUKOB.

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

7. PacnipeneneHue 3MEKTPUUYECKUX 3apsA0B Ha MpoBogHMKE. Hampsox€HHOCTH momst BONM3M TO-
BEPXHOCTH 3apsyKEHHOTO IIPOBOIHUKA.

8. DnexTponBmxkymas cuina. O600mEHHBIN 3akoH OMa /17151 HEOTHOPOAHOTO y4acTKa HETH.

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

10. Pa3BerBnéunsie nenu. [pasuna Kupxroda.

4 DeKTpOMarHeTU3M.

1. CraTnueckoe MarHUTHOE IOJI€ B BakyyMe. BexkTtop MarHuTHOM uHIykuuu. 3akoH buo-Casapa-
Jlamnaca.
. MarautHoe nose KpyroBoro Toka. MarHuTHOE 1oJie IBUKYILErocs 3apsja.
. 3akoH Amnepa. Cuiia, 1eicTByIONIasl Ha MPOBOAHUK C TOKOM B MATHUTHOM MOJIE.
. Cuna Jlopenna. /IBnxeHue 3apsyKeHHON 4acTUIBI B OZTHOPOJIHOM MarHMUTHOM IIOJIE.
. Dddext Xomna.
. LHupkyssinys BEKTOpa MArHUTHOM MHIYKLIMH.
. PaboTa o nepemerieHuto NpoBOAHMKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.
. MarautHoe nosne B BeniecTBe. HaMarHMueHHOCTh M HAPSPKEHHOCTh MArHUTHOT'O TIOJISL.
. MarHuTHBIE MOMEHTBHI 3JIEKTPOHOB M aTOMOB.
10. Dnexrpoasmxkymas cuia (3.4.c.) MHAyKuuu. [lpupoaa sBieHus 31eKTpOMarHuTHOM HHIYKITUH.
11. SIBnenune camonHaykuu. B3anmuas nHIyKIus.
12. DHeprust MarHUTHOTO MOJIS.
13. BuxpeBoe aeKTpuyecKoe mose.
14. YpaBHenust Makcaeia.

O 00 1 O\ D K~ W

5 Konebanus v BOJIHBL.

1. XapakTepuCTUKH TapMOHUYECKUX KONeOaHUA.

2. CnoxeHre rapMOHHUYECKUX KOJIeOaHmi.

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

4. CBoboHbIE 3aTyXalOIINE YICKTPUUECKHE KoleOaHus B KOHTYPE.

5. BeIHYXIeHHBIE dJIeKTpUUYecKue Koaebanus. SIBnenne pe3oHanca. [lepemeHHBIN TOK.

6. YpaBHEHHUSI TUIOCKOHM U C(hepUIEeCKOi 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.

6 BomnoBag onTuka.

. Uatrepdepentms cera. Meron FOwnra. lllupuna nonoc uarepdepenunu.

. UaTepdepennius nmpu oTpakeHUU MPH OTPAKCHUH OT TOHKOH MPO3PaYHON TIIIACTUHKH.
. Konbuia Herotona.

. udpakums ceeta. [Mpunamun [oiirenca-Openernsi.

. Meron 30H @penens. 30HHAS JIACTUHKA.

. Audpakius Ha KPyTJIOM OTBEPCTUH M HEMTPO3PAYHOM JTUCKE.

. Audpakiust OT memnm.

. udpakuronnas peméTka.

. CniextpanbpHoe paznoxenue. Paspemaionias cnocoOHOCTh PEIETKH.

0. dndpakmus Ha MPpOCTPAHCTBEHHBIX peméTkax. Judpakiums peHTTeHOBCKUX JTyUeH.

— O 00 1NN W~
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11. Ionspuzanus ceeta. [lonsgpuzanus npyu oTpaXeHUH U NpeIoMIIeHUH. 3aKoH bproctepa.
12. IMonsipu3anus npyu JIBOMHOM JTy4EIPETOMIICHHH.
13. 3akon Mamntoca.

7 KBanToBas OITHKA.

1. TermoBoe uzny4yenue. 3akon Kupxrodga.

2. 3akon Credana-bonpimana. 3akon cmenieHus Buna.

3. ®opmyna ITnanka.

4. Buemmauit hoTodhPexT.

5. @otonbl. OnbIT boTte (MeTo coBmaieHuit).

6. Dddext Komnrona.

7. TOPMO3HOE PEHTI€HOBCKOE M3JIy4eHHE. XapaKTePUCTUUECKOE PEHTTEHOBCKOE U3TyUCHHUE.
8. JlaBaeHue cBeTa.

8 AtoMHas usuka.

. 3aKOHOMEPHOCTHU B aTOMHBIX cniekTpax ®opmyna bansmepa.

. DnemeHnTtapHas Teopust bopa. OnbiT ®panka u ['epua.

. I'mnotesa ne bpoiinisa. BonHOBBIE CBOMCTBA BENIECTBA.

. [IpuHnun HeonpenenEHHOCTH.

. BornoBoe ypaBuenue lllpenunrepa. ®uznueckuii cmbicn YW-pyHkimm.

. KBaHTOBaHME 3HEPrUM 3JEKTPOHA B OJHOMEPHOM MOTEHIIMAIBHOM SIME.

. 'maBHOE 1 opOMTaIbHOE KBAHTOBBIE YHCIIA.

. IIpocTpancTBEHHOE KBaHTOBaHHE (MAarHUTHOE KBAHTOBOE YHCJIO).

. Cniun snektpona. OnwiT [lTepHa u I'epnaxa.

10. Pactipenenenue 371€KTPOHOB 110 3HEPTETUYECKUM YPOBHAM atoMoB. [Ipunnun Ilaymu.
11. lnupuna cnekTpabHBIX JUHUKM. TOHKas CTPYKTypa CHEKTPAIbHBIX JTUHHA.
12. BeiHyxaeHHOE n3iyueHue. Jlazepsl.

O 0 1 N DN B~ W —

14.1.3. Tembl KOHTPOJILHBIX PadoT
1 Mexanuxa.
2 MonekynsipHas pu3MKa U TepMOAUHAMHUKA.
3 DIeKTpUYEeCcTBO.
4 DJeKTpOMAarHeTU3M.
5 Konebanus v BOJIHBL.
6 BonHoBas onruka.
7 KBanTOBas ONTHKA.
8 AtomHas uzuka.

14.1.4. Tembl KOJJIOKBUYMOB
1 Mexanuka.

2 MonekyssipHast u3nKa ¥ TepMOJIMHAMHUKA.
3 DIeKTpUYECTBO.

4 DIeKTPOMArHEeTU3M.

5 KonebaHus 1 BOJHEIL.

6 BonnoBas onTuka.

7 KBanToBas onTHka.

8 AtoMHas pusuka.

CornacoBaHa Ha noptane Ne 30174



14.1.5. Tembl 1a00paTOpHBIX padoT
Kunemarnka paBHOYCKOPEHHOTO BPAILIEHHUS.
N3y4enue pacnpenenenus Makcsesia.
W3mepeHne yenbHOro 3JeKTpUIeCKOro CONpPOTUBIIEHUS METAIIIOB.
W3yueHune 3aTyXarmux 3IEKTPOMArHUTHBIX KOlIeOaHui.
Nzyuenune uHTepdhepeHnN Ja3epHOr0 U3ITYUCHHUS.
W3y4eHne MarHuTHOIO I0JIsL KPYTOBOT'O TOKA
TeroBoe u3y4eHue
[TpoBepka COOTHOLICHHS HEOTIPEAEIEHHOCTEH 1 (POTOHOB
OrnpeneneHre MOMEHTA UHEPIIUU TBEPIBIX TEJ.
N3yuenne pacnpenenenus bomnplmana.
N3ydyeHue CBOMCTB ANDIIEKTPUKOB B IOJIE IIJIOCKOTO KOHAEHCATOpa
Omnpenenenre OTHOILIEHUS TEIIOEMKOCTEN ra3a MetooM Kiiemana-/lesopma
Ornpenenenne yaenbHOTo 3apsiia IEKTPOHA METOIOM MarHeTpoHa
Omnpenenenrne OTHOCUTENBHOM TUAIEKTPUUECKOM MPOHUIIAEMOCTH TBEPABIX TUAIEKTPUKOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlomoNHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[Tpeumy1ieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 10 BOIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITENIbHbIE PabOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpannuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCHCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 33JaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /11 TakuX 0OyJarommxcst MpeayCcMaTpUBaeTCsl JOCTYII -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT ACCHCTEHTA;

— NPE/ICTaBICHNE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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