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
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpeacTB

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

dopma oOyueHUs: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1,2

Cemectp: 1,2, 3

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

No Bupl yueOHO# nesTebHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Bceero | Enunuist
1 |Jlekuun 28 28 28 84 4acoB
2 |IlpakTnueckue 3aHATHUSL 18 18 32 68 4acoB
3 |JlaGopaTopHbie pabOTHI 16 16 16 48 JacoB
4 | Bcero ayIMTOpHBIX 3aHATHM 62 62 76 200 4acoB
5 |CamocTtosiTenbHas paboTa 46 46 104 196 4acoB
6 |Bcero (6e3 ax3ameHa) 108 108 180 396 4acoB
7 |IloaroroBka M ciava SK3aMeHa 36 36 72 4acoB
8 | O0mas Tpy10eMKOCTh 144 144 180 468 JacoB
4.0 4.0 5.0 13.0 3.E.

Ox3ameH: 1, 2 cemecTp
3auet: 3 cemecTp

Tomck 2018
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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.

KUITP B. M. Kapa6an
OKCIEPTHI:

JlouienT xadeapsl Gpusnku (Gu3uku) A. B. MenoBHuk

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
U IIPOM3BO/ICTBA PAaUOAIIAPATYPHI
(KUITIP) H. H. Kpusun
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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» (b1.5.6) otHOCHTCS K 610Ky 1 (6a30Bast 4acTh).
[TpenmecTBYIOMMUMI AUCHUILTNHAMY, (POPMUPYIOIIMMHU HavyalbHbIC 3HAHHSA, SBIAIOTCA: Marema-
tHKa 1, dusuka.
[TocnenyromumMy JUCIUIUIMHAME SIBJSIFOTCS: Be30macHOCTh KHU3HEACSITeIbHOCTH, Marepuansl u
KOMITOHEHTHI AJIEKTPOHHBIX CpeacTB, OCHOBBI pagro’NeKTpoHuKH, [Ipukinannas mexaHuka, Teoperuye-
CKHE OCHOBBI 3JICKTPOTEXHUKH, TEOpeTHIEeCKHE OCHOBBI DIIEKTPOTEXHUKHU 2, Du3HKa.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OIIK-2 criocoGHOCTBIO BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3ZHUKAIOIINX
B X0Jle Mpo(ecCHOHATbHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTHYECKUH arapar;

B pesynpTare u3ydeHus: IMCLUIIIMHBI 00yJatOIUNACS T0JIKEH:

— 3HATh OCHOBHBIC (DM3MYECKHUE SBICHUS U OCHOBHBIC 3aKOHBI (DM3HMKH, TPAHUIIBI HX TIPUMEHH -
MOCTHU; OCHOBHBIE (pU3HUYECKUE BEINUUHBI U (PU3UUECKHUE KOHCTAHThI, UX OINpEesIEHIE, CMBICI, CIIOCOOBI
Y eIMHUIIBI UX W3MepeHus; QyHIaMeHTAIbHbIC (PU3MYECKUE OIBITHI M UX POJIb B PA3BUTHU HAYKH; Ha3HA-
YeHHWEe M MPUHLUIBI ASHCTBUS BaXHEMIIMX (PU3NUECKUX MPUOOPOB; BOSMOXKHOCTH COBPEMEHHOTO (u-
3MKO-MaTeMaTUYeCKOro ammapara JUlsl pelleHus 3a/lad BO3HUKAIOLIUX B XOj€ NpodeccHoHalbHOM nes-
TEJIbHOCTH.

— yMeTb OOBSICHUTH OCHOBHBbIE HAOJIOAaeMble NPUPOJHBIEC SIBICHUS U A(P(EKTH ¢ MO3ULMMA
byHIaMEHTATBFHBIX PU3MUECKUAX B3aMMO/ICHCTBHIA; NCTOJKOBBIBATH CMBICH (DU3MUYECKUX BEITHYUH W MTOHS -
THUI; 3aNMChIBaTh ypaBHEHUA [T Qu3HuecKkux BenuuuH B cucteme CH; paboTats ¢ mpubopamu u odopy-
JIOBAaHUEM COBPEMEHHOU (M3MUEeCKOW JaOOpaTOpPHH; UCIOJIb30BaTh Pa3IMYHBIE METOAWKH (DU3UIECKUX
u3MepeHuil U 00pabOTKMU 3KCIEPUMEHTAIBHBIX JAHHBIX; BBIBIISATH €CTECTBEHHOHAYYHYIO CYIIHOCTBH
mpo0sieM, BO3HUKAIOIIMX B X07€ MPOdeCCUOHATBLHOM JIESITEIbHOCTH.

— BJaaeTh HaBblkaMH HCIIOJIB30BaHUS OCHOBHBIX OOIIE(QHU3MUECKUX 3aKOHOB M MPUHIIMIIOB B
BOKHEHIINX MPAKTUYECKUX MPHIOKECHUSIX; IPUMEHEHUSI OCHOBHBIX METOJOB (PH3MKO-MAaTeMaTHYECKOTO
anmapara JJisl peleHus 3a/1a4 Mpo(eCcCHOHAIBHON e TeNbHOCTH; MPAaBUIBHOM SKCILTyaTalliil OCHOBHBIX
npuOOpoB U 000pYIOBaHUSI COBPEMEHHOH ¢u3nyeckor gabopartopuu; oOpabOTKH M MHTEPIpPETALuu pe-
3yJABTATOB DKCIIEPUMEHTA.

4. O0beM ITMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0mas TpyI0EeMKOCTh TUCIUIIINHBI cocTaBisieT 13.0 3a4eTHBIX €IMHMIIBI U MPEJCTaBICHA B Ta-
ommre 4.1.
Tabmura 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI

Bupl yueOHOM nesaTenbHOCTH Bcero yacos CemecTpsl
1 cemectp 2 ceMecTp 3 cemectp
AyrmutopHsble 3aHATHS (BCETO) 200 62 62 76
Jlexknun &4 28 28 28
[IpakTrueckue 3aHATHS 68 18 18 32
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JlaGopaTopHbIe pabOThI 48 16 16 16

CamocTosiTenbHas paboTa (Bcero) 196 46 46 104
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 68 16 24 28

pabotam

IIpopaboTKa JEeKIIMOHHOTO MaTepuana 62 14 12 36

[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 66 16 10 40

CeMHHapam

Bcero (0e3 ax3ameHa) 396 108 108 180
ITonroroBka m crada sK3amMeHa 72 36 36

OO01mas Tpy1I0eMKOCTb, 4 468 144 144 180
3auetnble EauHunb! 13.0 4.0 4.0 5.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

= = = 2 @ 3 =
: o ° 5} = 5
=2 jas] O O % s (O] s
Y s S, s FoS 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) =9 o, o 2 &5
= = S s 5 O s £
= = @) m 38 @ e
1 cemecTp
1 Mexanuka 10 6 8 20 44 | OIIK-2
2 MonekynspHast GU3UKa U TEPMOIHHA- 10 4 4 14 32 |OIIK-2
MHKa
3 DIEeKTPUUECTBO 8 8 4 12 32 | OIIK-2
Hroro 3a cemectp 28 18 16 46 108
2 ceMecTp
4 DnexTpoMarHeTusm 14 10 8 24 56 |OIIK-2
5 Konebanus u BOTHBI 14 8 8 22 52 |OIIK-2
Hroro 3a cemectp 28 18 16 46 108
3 cemecTp
6 BonHoBast onTuka 12 14 8 44 78 | OIIK-2
7 KBaHTOBasi ONITHKA 8 8 4 36 56 | OIIK-2
8 AtoMHas pusnka 8 10 4 24 46 |OIIK-2
Hroro 3a cemectp 28 32 16 104 180
Hroro 84 68 48 196 396
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

1 cemecTp

1 MexaHuka

OCHOBHBIE KNHEMATUYECKHE XapaKTEPUCTUKH JIBHIKE-
HUSA: CKOPOCTh M ycKopeHue. HopmanbHoe 1 TaHTeH-
nuanpHOE yckopeHue. Knaemarnka BpamaTesibHOro
JBUKEHUS: YTII0Basi CKOPOCTh U YIJIOBOE YCKOPEHHE,
HX CBSI3b C JIMHEITHOM CKOPOCTHIO U YCKOpeHueMm. M-
HeplLUaIbHble U HEMHEPLUAIBbHBIE CUCTEMBI OTCUETA.
3akonsl HetoToHa. Macca, uMitynbc, cuia. 3akoH
coxpaHeHus umnynsca. Kunernueckas sueprus. Kon-
CEepBaTUBHBIE CWJIBI U cUCTeMBL. [loTeHImanbHas
sHeprus. CBs3b MEXAY NOTEHIMAIBHON SHEPTUEN U
CUJION. 3aKOH COXpaHEHHUsI MEXaHUYECKOM SHEPIHUH.
JlnHamMuKa BpalaTebHOrO ABUKEHUS TBEPAOTO TEIA.
MowmeHT nnepuuu. MoMeHT cuiibl. MOMEHT UMITYJTb-
ca. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa.

—
()

Hroro

10

OIIK-2

2 MonekynspHas pu3mnka
¥ TEPMOJUHAMHUKA

YpaBHEHHsI COCTOSTHUS UIECATBHOTO ra3a. Y paBHEHHE
Maiiepa. TermoeMKoCTh UACAIBHBIX T'a30B, YUCIIO
creneHen cBo6o e, M3omporiecchl uieanbHOro rasa.
Knaccuueckue cratuctuku. @yHKIUS pacupeneaeHus
MakcBeria o mpoeKIusiM 1 aOCOTIOTHBIM 3HAYECHU -
M ckopocTeil. bapomerpuueckas popmyna. OyHKIMs
pactpenenenus bonerMana. Tepmoannamuka. Ilepsoe
Hayajo TepMoanHamMuku. O6paTuMbie 1 HEOOpaTUMBbIE
nporeccel. [uxn Kapno. K., oGpartumsix u
HeoOpaTUMBIX UKJIOB. TepMoauHaMuueckne GpyHk-
LMY COCTOSIHUS. DHTponus. Mi3MeHeHue sHTponuu
MpHu 00paTHUMBIX U HEoOpaTUMBIX Tporeccax. Bropoe
Hayajao TEPMOJINHAMUKH.

10

Htoro

OIIK-2

3 DAEeKTpUYeCTBO

DnekTpuyeckoe nojie. HanpskeHHOCTh M TOTeHIAI
ANeKTpu4ecKoro noist. CBsi3b MeX1y HaNpsSKEHHO-
CTBIO U NMOTeHIMANOM. [IpuHIUMIT Cyneprno3uumm 3aex-
Tpudeckux nosier. Teopema I'aycca u ee npumeneHue
JUISL pacyeTa aekTpudeckux nosei. [lomapuzanus
JTURIIEKTPUKOB. OTHOCHUTENbHAS TUAIIEKTPUUECKast
MPOHHUIIAEMOCTh. DJIEKTpUUYECKoe cMmenieHue. Teope-
Ma O LHUPKYJISIMUA BEKTOPA HAIPSKEHHOCTH JIEKTPO-
cratrudeckoro nosis. [lone BHyTpy MpOBOJHUKA U Y
€ro noBepxHocTH. Pacnipenenenue 3apsaa B IpoBOI-
HUKE. DIIEKTPOEMKOCTh YEIMHEHHOIO TPOBOJHUKA.
KonnencaTopbl. DHEprus 3J€KTpUUYECKOro Mo JIeK-
Tpuueckuii Tok. [InoTHoCTh TOKA. 3aKoHBI OMa 1

OIIK-2
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Jlxoyns-Jlenna B muddepennmansaoit hpopme. Mor-
HOCTb ToKa. K.1.11. ucrounuka Toka. 3akoHsl Kupxro-
(a a5 nenei mocTOSHHOTO TOKA.

HUroro

Hroro 3a cemectp

28

2 ceMecTp

4 DneKTpOMarHeTu3mM

Bexrop marautHo# uHaykuuu. 3akon buo-Casapa-
Jlarutaca 1 ero MpUMEHEHUE K pacy€Ty MarHUTHBIX
nonei. JIBrKeHne 3apsyKEHHbBIX YacTHUIl B 3JIEKTPO-
MarHuTHBIX nossax. Teopema ['aycca juist BekTopa Mar-
HUTHOW MHAYKUIHUH. TeopeMa 0 UUPKYISIUU BEKTOpa
MAarHUTHOM MHAYKIMH U €€ IPUMEHEHHE [ pacuéra
nonieit. Cuita Amnepa. Cuna Jlopenna. Hanpsoxén-
HOCTb MarHUTHOTO MOJsl. MarHUTHAasi NPOHUIIAEMOCTh
cpensl. TeopeMa 0 HUPKYISILIMKA BEKTOPA HAIPSIKEH-
HOCTH MarHUTHOTro nosist. @eppomarnetusm. Pabora
10 MEPEMEILIEHHUIO TPOBOJHNKA C TOKOM B MAarHUTHOM
nose. SIBjIeHue AIEKTPOMarHuTHON MHAYKIMU. [Ipu-
poJa 3.1.c. MHAYKINHU. SIBIeHne caMouHayKuuu. u-
NYKTUBHOCTb. B3auMHas HHIyKIMs. DHEprus mMar-
HUTHOTO TOJISI.

14

Htoro

14

OIIK-2

5 Kosrebauus 1 BOITHBI

IMapmonnyeckue konebanusi. Mexanunueckue konebda-
Husl. CroxkeHne rapMoHuYecKux konebanuii. CBo0o-
Hbl€, BBIHYX/ICHHbIE KosieOaHusl. SIBieHne pe3oHaH-
ca.DnekTpuyeckue konebanus. KpasucranmonapHslii
ToK. CoOCTBEeHHas yacToTa Koebanuid. YactoTa 3aTy-
Xaromx Konebanuid. Pesonancuas yacrora. Iepe-
MEHHBIN TOK.BonHbI B ynpyrux cpenax. Ilnockue n
cepuueckre BomHbL. D dexT [orepa. Dnekrpomar-
HUTHBIE BOJIHBL. DHEPIeTUUYECKUE XapAKTEPUCTUKU
AJIEKTPOMArHUTHBIX BOJIH.

14

Hroro

14

OIIK-2

Hroro 3a cemectp

28

3 cemecTp

6 BomHoBas onTuka

WNuTepdepennus cera. KorepeHTHOCTH CBETOBBIX
BoyiH. J{udpakuus ceera. [Ipuniun [toiirenca. 30HbI
Openens. Judpakuus ot menu. udpakunonHas pe-
metka. [lonsgpuzanus ceera. CTeneHp NoaspU3aLig.
CriocoObl noy4eHus MoIIPU30BAHHOTO U3ITYUECHHUS.

12

Hroro

OIIK-2

7 KBauToBas onTHKa

TemoBoe u3nyyeHe U ero CeKTpaabHbIe XapaKTe-
puctuku. 3akonsl Kupxroda, Credana-bonbiimana n
Buna. ®opmyna Panes-/[xunca u «ymbprpaduonero-
Bas karacTpoday. ['umoresza kBantoB. Dopmyrna
[Tnanka. ®otorddext u 3pdpext Komnrona. @oToHBI.
KopnyckyaspHO-BOJTHOBOW JAyallu3M CBeETA.

Htoro

OIIK-2
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8 AtoMHas pusnka Monens atoma Pesepdopma-bopa. AnepHas monenn 8 OIIK-2
aToma. DMIIUPUYECKUE 3aKOHOMEPHOCTH aTOMHBIX
criektpoB. @opmyna banemepa. bopoBckas Teopust
atoMa Boznopozaa.KBanrosas Mmexanuka. ['unoresa e
bpoiins. [Tpuanun veonpeaenéunoctu I 'eiizendepra.
BonHoBas ¢pyHKIMS U €€ CTaTUCTUYECKUI CMBICIT.
VYpaBuenue [Ipeaunrepa. KBantoBas yactuua B oJ1-
HOMEpHOW MOTEeHLUaNbHOU siMe. CpeTHUE 3HAUCHUS U
orepaTopsl pu3ndeckux BenudrH. OJHOMEpHBIE T0-
TEHIMAJIbHBIN nopor u 6apbep.KBaHTOBOMEXaHNYE-
ckoe onucanue aroma. CTallMOHapHOE ypaBHEHUE
HIpenunrepa nns aroma Bojoposa. KBantosanue yr-
JIOBOT'O MOMEHTA U SHEPTUU B aToMe Bojopoa. Boin-
HOBBIE (DYHKIIMHM U KBaHTOBbIE uncia. [IpaBuna ordo-
pa st KBaHTOBBIX niepexonoB. OnwiT [lTepHa u I'ep-
naxa. CriuH snektpona. D¢ dext 3eemana. [IpuHun
[Taynu. 3anomHeHne AIEKTPOHHBIX 00oJouek. [lepuo-
JMYecKasi CHCTEMaA 3JIEMEHTOB.

Hroro 8
Hroro 3a cemectp 28
Hroro 84

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NMPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMU (TTOCJIEIYIONMMHI ) AUCITUTUTMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pasaciion JaHHOM AUCHUIUINHBI, JJIS1 KOTOPBIX HCO6XOI[I/IMO

HauMmeHoBaHME JUCIMILTAH n3yuyeHre 00eCeunBaOIMX U 00€CIeYnBaCMbIX JUCHUILUINH
1 2 3 4 5 6 7 8
[TpeamecTByromue TUCHUILITNHBI
1 Maremaruka 1 + + + +
2 ®usuka + T + +

[Tocnenyromue TUCIUITITUHBI

1 be3onmacHOCTE KU3HEAEATEID-

+ + + + + + + +
HOCTH

2 Marepuansl 1 KOMIOHEHTBI n N n N N
3JIEKTPOHHBIX CPEICTB

3 OCHOBBI PaUOIEKTPOHUKHI + + +

4 IlpuknanHas MEXaHUKA +

5 TeopeTnyeckue OCHOBBI AJIEK- n n .

TPOTEXHUKU

6 TeopeTnueckue OCHOBBI AJIEK- N n

TPOTEXHUKH 2

7 du3uka + + + + +

5.4. CooTBeTcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH
§ Bunwl 3austuit
: . ~
[t} [t}
] [a~]
& < o 8 S DOpMBI KOHTPOJIS
> = : S 2
S = = O
7 =
OIIK-2 + + + + Ok3ameH, KomnokBuym, 3a-
muTa otyeta, OTYeT 10 J1a-
6oparopHoii pabote, TecT

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
2 = =
< 25
O
Haspanus paznenon HaunmenoBanue nabopatopHbIx padoT zF &5
2 2 E
X 8 =
e e g
= S}
1 cemectp
1 Mexanunka Kunemartnka paBHOYCKOPEHHOTO BpaIlCHUS. 4 OIIK-2
Onpenenenrne MOMEHTa MHEPLUU TBEPIbIX TEJ 4
Hroro 8
2 MonekynsipHast pusuka |3ydenune pacnipenenenus MakcBeia 4 OIIK-2
U TEPMOJIMHAMUKA Hroro 4
3 DnexkTpuuecTBO N3mepenne yneapHOro 3JIeKTpUYECKOro COpoTHUBIIE- 4 OIIK-2
HUSl METAJIJIOB.
Hroro 4
Hroro 3a cemectp 16
2 cemectp
4 DyeKTpOMarHeTu3mM N3yyenne MarHuTHOTO I0JIsI KPYTrOBOI'O TOKa 4 OIIK-2
Omnpenenenne yaeapHOTO 3apsaa 3JIEKTpOHa METOIOM
MarHeTpoHa
Hroro
5 Konebanus 1 BOJHBI W3yueHne 3aTyxaronux 3JeKTPOMarHUTHBIX Kojie0a- 4 OIIK-2
HUU.
CrnoxeHue B3aMMHO NEPIEHIUKYIISIPHBIX KOJEOaHUH. 4
Ourypsl Jluccaxy
Hroro 8
Hroro 3a cemectp 16
3 cemecTp
6 BonHoBas ontuka N3yuenue nunTepdepeHum 1a3epHoro u3ayyeHusl. 4 OIIK-2
N3yuenue nqudpakuuu ceera (IudpakinoHHas

CornacoeaHa Ha noptane N2 30144 8



peméTKa)

Hroro 8
7 KBaHTOBas ONTHKA TemnoBoe u3nyuyeHue 4 OIIK-2
Hroro 4
8 AtoMHas pusnka UccnenoBanue ciekTpa aroMa BoJ0po/ia 4 OIIK-2
Hroro 4
Hroro 3a cemectp 16
Hroro 48
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
8 Y=
I -
2 S 5
2 > 5
HasBanus paznenos HaumeHoBaHMe MPpakTHUECKUX 3aHATUHN (CEMHHAPOB) z - &5
S 2
> Sz
o Q <
= S
1 cemectp
1 Mexanuka Kunemaruka noctynarenbHOro ¥ BpalareabHOTO 6 OIIK-2
JNBUKEHUSI MaTepHaIbHOW TOUKH. /[[nHaMuKa nocryna-
TEJIBHOIO U BpaLaTeIbHOTO ABMXKEHUSI MaTepUaAIbHON
TOUYKH U TBEpAOro Tena. CI0KHOE IBMKEHHE. 3aKOHbI
COXpaHEHUS B MEXaHUKE
Hroro
2 MonexymsipHast puszuka | YpaBHEHUE COCTOSHUS HIeaIbHOTO Ta3a. M3omporec- OIIK-2
U TEPMOAUHAMHUKA cel. Pacnpenenenus Maxkcsenna u bonsimana. Cpen-
Hsisl DHEprus Mosiekyll. Teruora. TermmoeMkocTh. BHy-
TPEHHSS SHEPrus U padoTa uaeanbHoro rasa. [lepsoe
Ha4yaJIo TEPMOJANHAMUKHU.
Hroro 4
3 DnexkTpuuecTBO 3akoH Kynona. Hanpsxk€HHOCTB 2JIEKTPUYECKOTO OIIK-2
nonst. Teopema I"aycca. [ToreHman amekTpocTaTuye-
CKOTO TMOJISL. DHEPT Ul NIEKTPUUYECKOro noisi. PazHocts
noTteHuuanoB. Pabora anekTpocTaTuuecKkoro mno-
ns.1locTostHHBIN 2NIeKTpUYECKU TOK. 3akoH [ koyis-
Jlenna.
Hroro 8
Hroro 3a cemectp 18
2 cemectp
4 DneKTpOMarHeTu3m MaruutHoe none. 3akoH buo-Casapa-Jlamnaca. Cuna 10 | OIIK-2
Awmmnepa. Cuna JlopeHna. DneKTpoMarHuTHas HHIYK-
uua. CamonHaykuus. Bzaumuas unaykuus. DHeprus
TOJIS.
Hroro 10
5 KonebGanus v BOJTHBI IMapmonmnueckue konedanus. Clio)keHHE rapMOHUYE- OIIK-2

CKUX KoJeOaHMii. 3aTyXalolye, BEIHYK/ICHHbIE KOJle-
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Oanwsi. SIBienue pe3onanca. [Inockue, chepuueckne
BosHBL. D¢ dexT Jorutepa.

Htoro

Hroro 3a cemectp

3 cemecTp

6 BosHoBasg onTuka

NnuTepdepenius ceta. KorepeHTHOCTH CBETOBBIX
BoytH. J{udpaknus ceera. [Ipuniun [toiirenca. 30HbI
Openens. Judpakuus ot menu. JudpakiunonHas pe-
merka. [lonsgpuzanus ceera. CTeneHp NoaspU3aIim.
CriocoObl Moy4eHus MOISIPU30BAHHOTO H3ITYUCHHUS.

14

HUroro

OIIK-2

7 KBaHTOBAs ONTHKA

KBanrtoBas npupozaa nsnyuenus. Temnosoe usnyde-
Hue. Buemnuii potordpdext. dpdext Komnrona

Hroro

OIIK-2

8 AtoMHas pusnka

AToMHBIE cieKTpbl. Mojiens atoma Pesepdopna-bopa.
SAnepnas mogens aroma. COOTHOILIEHUE HEOIPEIENEH-
Hocrei [eitzenOepra. Pemenue ypaBaenus [Ipénun-
repa JJisg 4acTUIbl B OJTHOMEPHOM MOTEHIHAIBHOMN
sme. [lorennnansHbIi 6apbep. KBaHTOBBIE UnCIa.
KBanToBanue momeHTa ummynsca. Teopus aroma Pe-
3epdopaa-bopa. KBanTtoBast Teopusi CTpoeHHsI MHOTO-
AJIEKTPOHHBIX CUCTEM

Htoro

10

OIIK-2

Hroro 3a cemectp

32

Hroro

68

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH PEICTABICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH
3 3 g
: | i3
Buner camocTosaTensHON & > ©
HazBanus pasnenos = T & = @®opMBI KOHTPOJIS
6 (5] = O
paboThI L s 2
X g =
Y Qo 2
= S
1 cemectp
1 Mexanuka [ToaroroBka Kk mpakTuue- 6 OIIK-2 3amuTa otuera, Kojio-
CKHM 3aHSTHSAM, CEMHHA- kBuyM, OTueT no jabopa-
pam TopHO# pabote, TecT, Dk-
MeH
[TpopaboTka JIEKIIMOHHOTO 6 same
MaTepuana
OdopmiieHne 0TIETOB TIO 8
nabopaTopHBIM paboTam
Hroro 20
2 MonekynspHas ¢usuka |[loaroroBka K nmpaxTuye- 6 |OIIK-2 3amuTa otuera, Komo-
U TEPMOJMHAMHKA CKHUM 3aHATUSAM, CEMUHA- kBuyM, OTueT o Jadopa-
pam TopHOH pabdote, TecT, Dk-
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nabopaTopHbIM paboTam

[TpopaboTka JIEKITMOHHOTO 4 3aMEH
Marepuaia
OdopmiieHre 0TIETOB TIO 4
naboparopHbeIM paboTam
Hroro 14
3 DIEeKTPUIECTBO [ToaroroBka Kk mpakTuue- OIIK-2 3amura otyera, Kosio-
CKUM 3aHSATHUSAM, CEMUHA- kBuyM, OTueT no nabopa-
pam TOopHOM pabote, Tect, Dk-
aMeH
[TpopaboTka JIEKIIMOHHOTO 4 3ame
MaTepuana
OdopMmieHre 0TYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro 12
Hroro 3a cemectp 46
TlonroroBka u caaya dK3a- 36 DK3aMeH
MEHa
2 ceMecTp
4 DnexTpoMarHeTusm [ToaroroBka Kk npakTu4e- 6 |OIIK-2 3ammra otyera, Komo-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, OTueT o nabopa-
pam TopHOM pabote, Tect, Dk-
[IpopaboTka TeKIHOHHOTO 6 3aMeH
Marepuaia
OdopmieHre OTYETOB IO 12
J1abopaTOpHBIM paboTam
Hroro 24
5 KoneOaHust 1 BOIHEL [ToaroroBka k mpakTuue- 4 OIIK-2 3amuTa otuera, Kojio-
CKHM 3aHSATHSAM, CEMHHA- kBuyM, OTueT 1o Jadbopa-
pam TopHO# pabote, TecT, k-
MeH
[TpopaboTka JIEKITMOHHOTO 6 same
MaTepuana
OdopmiteHre 0TYETOB TIO 12
JabopaToOpHBIM paboTam
Hroro 22
Hroro 3a cemectp 46
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
3 cemecTtp
6 BosHoBasg onTuka [ToaroroBka k mpakTuye- 12 | OIIK-2 3ammuTa otuera, Komio-
CKHM 3aHSTUSAM, CEMHHA- kBuyM, OTueT o nabopa-
pam TopHOU paborte, Tect, Dk-
MeH
[TpopaboTka JIEKITMOHHOTO 16 3ame
MaTepuana
OdopmiieHre 0T4ETOB 1O 16
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Uroro 44

7 KBaHTOBas ONTHKA IToaroroBka K npaxkTuye- 16 |OIIK-2 3amuTa oruera, Kosmio-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, OTuet o nadopa-
pam TopHO# pabdote, TecT, k-
[TpopaboTka TeKIHOHHOTO 12 3aMeH
MaTepuana
OdopmieHre 0TYETOB IO 8
nabopaTOpHBIM paboTam
Uroro 36

8 AtoMHas pusnka [ToaroroBka k mpakTuue- 12 |OIIK-2 Komnoksuym, Tect, Dk3a-
CKUM 3aHATHUSAM, CEMUHA- MEH
pam
[IpopaboTka J1eKIIHOHHOTO 8
MaTepuana
OdopmiieHre 0T4E€TOB 1O 4
nabopaTopHbIM paboTam
Hroro 24

Hroro 3a cemectp 104

Hroro 268

10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIN MaxkcumanbHbII
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
3amuTa oTuera 10 10 20
Komnokuym 16 16 32
OTueTt no nabopaTopHOi 2 2 4
pabore
Tect 6 6 14
Hroro makcumyM 3a nepu- 34 34 70
Oon
OK3aMeH 30
Hapacraromum ntorom 34 36 70 100
2 ceMecTp
3amuTa oTuera 10 10 20
KomnokBuym 16 16 32
OTueTt no nabopaTopHOi 2 2 4
pabore
12
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Tect 6 2 6 14

Hroro makcumyM 3a nepu- 34 2 34 70

on

OK3aMeH 30

Hapacraromumm urorom 34 36 70 100
3 cemecTp

3amuTa oT4eTa 12 12 24

Konnoxksuym 24 24 48

OtyeTt no nabopaTopHO 4 4 8

pabote

Tect 9 2 9 20

Hroro makcumyM 3a nepu- 49 2 49 100

on

Hapacraromum nrorom 49 51 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBeH B Tadbymie 11.2.
Ta6muia 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

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

4
Ot 60% 1o 69% ot makcumasibHON cymMMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OalJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJCTaBlIeH B TabJHIe
11.3.
Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

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

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

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

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

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieyeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekymnsipHas ¢u3uka:
Y4eOHoe mocobue [DneKkTpoHHbI pecype] : yued. mocodue — DnexTpoH. aaH. — Cankr-IlerepOypr :
Jlanb, 2018. — 436 ¢. — Pexxum poctyna: https://e.lanbook.com/book/98245. — 3arun. ¢ sxpana. [Dnek-
TpOHHBIH pecypc] - Pexxum goctyna: https://e.lanbook.com/book/98245., nara o6pamenus: 08.06.2018.
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2. Cagennes, M.B. Kypc obmeit ¢pusuku. B 3 1. Tom 2. DneKTpUYecTBO U MarHeTU3M. BOIHBL
Orntuka [DnexTpoHHBIN pecypc] : yueb. mocodue / M.B. CaenbeB. — DnektpoH. naH. — Cankr-Iletep -
oypr : Jlanb, 2018. — 500 c. — Pexxum goctyma: https://e.lanbook.com/book/98246. — 3arn. ¢ skpaHa.
[OnmekTponHBIi pecypc] - Pexum nmoctyma: https://e.lanbook.com/book/98246, nata oOparieHus:
08.06.2018.

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®usuka TBepaoro Tena. Ou3uka aTOMHOTO sSapa U SJIEMEHTAPHBIX YacTHUIl [ DIEeKTPOHHBIN pecypce] : yuel.
nocobue / N.B. CaBenbeB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp, 2018. — 320 ¢. — Pexum
noctyna: https://e.lanbook.com/book/106893. — 3arun. ¢ skpana. [DnekTpoHHbI pecypc] - Pexum mgocty-
na: https://e.lanbook.com/book/106893, nara obpamienus: 08.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. CagenneB, N.B. CoopHHK BOMpOCOB M 3aaad 1o oOmieil ¢usuke [DnekTpoHHbI pecypce] :
yue6. nocobue / .B. CaBenbeB. — DnekTpoH. aan. — Cankr-IlerepOypr : Jlanp, 2018. — 292 ¢. — Pe-
UM aoctymna: https://e.lanbook.com/book/103195. — 3arn. ¢ skpana. [DnekTpoHHBIN pecypc] - Pexxum
noctyma: https://e.lanbook.com/book/103195, nara o6pamenus: 08.06.2018.

2. HWponos, N.E. 3amgauu o obmieit Gusuke: YuedHOe mocodue [DNeKTpoHHBINH pecype] : yueO.
nocobue — OnektpoH. gaH. — Cankr-IletepOypr : Jlanp, 2018. — 420 c¢. — Pexum noctyma:
https://e.lanbook.com/book/99230. — 3arn. ¢ akpana. [DneKTpoHHBI pecypc] - Pexum noctyma:
https://e.lanbook.com/book/99230, nata oOpamenus: 08.06.2018.

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE YU4eOHO-MeTOAUYEeCKH e MO0CO0Us

1. Mexanuka: Y4eOHO-METOIMUECKOE MOCOOHME MO AyIUTOPHBIM IPAKTUYECKUM 3aHATUAM U
camocrosTenbHON pabote / ['puboB F0. A., 3enun A. A. - 2018. 64 c. [DaexTponHbIid pecypc]| - Pexxum
noctyna: https://edu.tusur.ru/publications/7662, nata obpamenus: 08.06.2018.

2. MonekynspHasi pU3uKa ¥ TEPMOJUHAMUKA: Y YeOHO-METOMMIECKOE TTOCOOre M0 ayTMTOPHBIM
NPAaKTUYECKUM 3aHSATHSIM U caMOoCTOsITeNbHOM padore / Bypposumun B. A. - 2018. 85 c. [DnexTpoHHbIi
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/7520, nara obpamienus: 08.06.2018.

3. DJeKTpUuYecTBO U MarHeTu3M: Y4eOHO-METOIUYecKoe MocoOue Mo ayTUTOPHBIM HpaKTHde-
CKHM 3aHSITHSIM U camocTosTebHOM padoTe / BypaueBckwmii FO. A. - 2018. 137 ¢. [DnekTpoHHBIH pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/7729, nara obpamenus: 08.06.2018.

4. KoneOaHusi 1 BOJHBI: YUeOHO-METOAUYECKOE TOCOOUE MO aAyAUTOPHBIM MPAKTHUECKUM 3aHs -
TUSIM M caMocTosTenbHOM padoTe / Knmumos A. C., Menosauk A. B., FOmkos 0. T - 2018. 114 c. [Dnek -
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/7652, nara obpamenus: 08.06.2018.

5. BonHOBas u KBaHTOBas ONTHKA: Y4YeOHO-METOANYECKOE OCOOHE MO ayTUTOPHBIM IpaKTH4e-
CKHM 3aHATHIM U camocTosTenbHoi padore / Opnosckas JI. B., ViBanosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTpoHHbIid pecype]| - Pexxum gocrtyma: https://edu.tusur.ru/publications/7694, nara oGparie-
aus: 08.06.2018.

6. AtomHas ¢uzuka u pusnka TBEPAOTO Tena: YUeOHO-METOIUUYECKOe OcoOHe M0 ayIUTOPHBIM
MPAKTUYECKUM 3aHATHSIM M caMmocToATenbHOU padorte / Jlsunn A. B., Uyxkos 1O. II. - 2018. 147 c.
[OnexTponHbIii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/7691, nara oOpamieHus:
08.06.2018.

7. Kunemaruka paBHOYCKOPEHHOT'O BpalleHus: MeTonuueckue yka3aHus K J1abopaTtopHoi pabo-
te / BypnoBumma B. A., Tposu JI. A. - 2012. 13 c. [DnexrponHnsiii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/923, nara o6pamienus: 08.06.2018.

8. OrmpeneneHre MOMEHTa MHEPLUHU TBEPJBIX Tel: PyKoBOACTBO K 1abopaTopHoit paboTe no du-
3uke / TionskoB A. B., I'pubo 0. - 2016. 12 c. [OnextpoHHslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/6692, nara o6pamenus: 08.06.2018.

9. MWzyuenme pacnpezeneHuss Makcpemia: Meroquueckue yka3aHHus K jabopaTopHoil pabote /
bypmosumma B. A, - 2018. 9 c¢. [OnektpoHHmli pecypc] - Pexum  moctyma:
https://edu.tusur.ru/publications/7643, nata obpamenus: 08.06.2018.

10. M3MepeHHe yneapHOro IEKTPUIECKOrO0 COMPOTUBIICHUSI METAJIOB: MeTOIMYECKHE YKa3aHUs
K 1abopatopHoii pabote / MiBanoBa E. B., MenoBuuk A. B. - 2018. 7 c. [DnexkrponHsiii pecypce] - Pexxum
noctyma: https://edu.tusur.ru/publications/7645, nata o6pamenus: 08.06.2018.
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11. V3yueHre MarHUTHOTO MOJIsI KPYrOBOro ToKa: MeTonuueckue yKa3aHus K J1JabopaTopHOil pa-
6ore / WBanoa E. B., MegoBauk A. B. - 2018. 13 c. [DnekrpoHHslii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/7646, nata obpamenus: 08.06.2018.

12. OmnpeneneHue yAeIbHOTO 3apsja 3JIEKTPOHA METOJIOM MarHeTpoHa: Meronuueckue yKazaHus
K J1aboparopHoii pabote / bBypaueBckuii FO. A. - 2011. 14 c. [DnexTponHsIii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/864, nata oopamenus: 08.06.2018.

13. U3yueHue 3aTyXalolMX 3JIEKTPOMArHUTHBIX KoneOaHuil: Meroauueckue yka3zaHus K Jiabopa-
TopHOW pabore / bypmoBummn B. A. - 2018. 14 c. [DnektpoHHBId pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nata obpamenus: 08.06.2018.

14. CnoxxeHre B3aMMHO TEPIICHIUKYISIPHBIX Konebanuit ¢purypsl Jlnccaxy: Meroauueckue yka-
3aHMs K JlabopaTtopHoil padote / bypaueBckuii FO. A. - 2011. 9 ¢. [Dnekrponnslii pecypce] - Pexxum gocty-
na: https://edu.tusur.ru/publications/872, nata o6pamenwus: 08.06.2018.

15. Uzyuenune uHTEp(epeHIMH JIa3epHOTO U3ITy4eHus: YuyeOHO-MeToamueckoe nocobue / Op-
mockas JI.  B. - 2010. 9 c. [OnekrpoHHwlii  pecypc] - Pexum = nmocrtyna:
https://edu.tusur.ru/publications/911, nata obpamenus: 08.06.2018.

16. Nzyuenune nudpaxiuu cBera (qudpakinoHHas peméTka): MeToaudeckue ykazanus K jabopa-
TopHOi pabore / bypaueBckmii HO. A. - 2012. 11 c. [DnekrpoHHBId pecypc| - Pexum mocryna:
https://edu.tusur.ru/publications/856, nata obpamenus: 08.06.2018.

17. TemnoBoe uznyuenue: PykoBoacTBo k aboparopHoit padore no ¢usuke / Kimumos A. C., Me-
moeamk A, B. - 2017. 15 c¢. [OnekrtponHeli  pecypc] - Pexum  pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 08.06.2018.

18. HMccnenoBanue criekTpa aTroMa Bojopoaa: MeToaudeckue yka3zaHus K JlabopaTopHOit pabote /
3axapos H. A., Kupmmios A. M. - 2011. 18 c. [OnexrtponHslii pecypc]| - Pexum nocryna:
https://edu.tusur.ru/publications/917, nata obpamenus: 08.06.2018.

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

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

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

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

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JOCTPALMHU 10 JIEKLIMOHHBIM pa3/ieiaM JUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYyeOHast aymuTopust

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHUS 3aHATUN NMPAKTUYECKOIo TUIMa, ydeOHas ayauTopus JUlsl IPOBEACHUS 3aHATUII CEMUHAPCKOro THIIA,
MOMEIIIeHUEe ISl POBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTALUH, TOMEIIEHUE Ul IPOBE/e-
HUS TEKYLIET0 KOHTPOJIA U IPOMEXKYTOUHOM aTTecTaluu

634050, Tomckast o6nacts, 1. Tomck, Jlennna npocrnexT, a. 40, 133 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

VYueOHas aymuTopus

yqe6Ha51 ayauTopus JIsd IPOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus OJIsd IMpOBE-
JICHUS 3aHATHH MPAKTUYECKOro TUIA

634050, Tomckast o6mactb, 1. Tomck, Jlennna npocmnekr, a. 40, 307 ayx.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnekr cneunanuzupoBaHnHol yueOHOI mebenu;

- PaGouee mecTo mpermnoaBares.

[TporpammHoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne JJIs J1adopaToOpHbIX padoT

JlaGopaTopust BOJIHOBOW ONTHKH

yueOHast ayuTOpus ISl IPOBEICHHS 3aHATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpuUs IS TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOTO THUMA

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 210 ayx.

Ornucanue UMeroIIerocs 000pyI0BaHUS:

- Monoxpomatop (9 mirt.);

- McTounuk cBeTa criekTpa pTyTH (6 mT.);

- Uctounuk cBera criekTpa Bogopoja (8 mr.);

- JJaboparopusriit maket "[lonspusanus ceera" (6 mrT.);

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

JlaGoparopus 31€KTpHUECTBA U MarHeTH3Ma
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHITHIA TaOOPaTOPHOTO THUIA
634034, Tomckas obnactb, . Tomck, Bepmnuna ynuna, a. 74, 219 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- JJaGopaTtopHbIii MakeT « DIEKTPUIECTBO U MarHeTu3M» (12 1mit.);
- [lepconanbhblii koMnbroTep (12 mt.);
- KonTpomnep n3mepennii (12 mr.);
- ocka Genas 11 TICbMa MapKepOM;
- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;
- Pabouee mecto npenogaBares.
[IporpamMmmHoe obecrnieueHue:
— ASIMEC
— LibreOffice
Microsoft Windows 7 Pro
Pacuer nmorpemrnocTei pusnueckux n3MepeHuit

CornacoBaHa Ha noptane Ne 30144 16



JlaGoparopusi TepMOIMHAMHKH

yueOHas ayuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA Ta00OPaTOPHOTO THUIA

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

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- JJaGopaTopHBbIii MakeT Mo TepMoguHAMUKE (6 IIT.);

- [IepconanbHBIN KOMIBIOTED;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacuer morpemnHocTe# Gu3MUESCKUX H3MEPEHUI

Jlaboparopusi KBaHTOBOUH (U3UKH

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTOpus Ui Mpo-
BEJICHUS 3aHATHH J1a00paTOPHOrO THUMA

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

Onucanue UMeroIerocs 000py10BaHUs:

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

- [IepcoHanbHBIN KOMIIBIOTED;

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacyer morpemHocTel puznuecKkux U3MEepeHH

Jlaboparopusi MEXaHUKU U MOJECKYIIPHOU (PU3UKU

ydeOHast ayuTOpus JJIsl IPOBECHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BEJICHUS 3aHITHIA 1a00OPaTOPHOTO TUMA

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

Ornucanune UMeIIerocs 000pyI0BaHUS:

- JIabopartopHble MakeTbl: «MonekymsipHas ¢uszuka» (10 mt.), «Mastauk O6epoeka» (10 miT.),
«Mamuna AtByna» (3 mwrT.), «MoMeHT unepuum» (4 mr.);

- [lepconanbhblii kommbrotep (10 mt.);

- Konrponnep uzmepennii (10 mr.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHoOe obecrieueHue:

— LibreOftfice

— Microsoft Windows 7 Pro

— Pacyer norpemnocTelt pusnueckux n3MepeHuit

Jlaboparopus J1a3epHO ONTHKU

yaeOHast ayTUuTOpHs JIJIsl TPOBENCHUSI 3aHATHIN TPAKTHYECKOTO THUTIA, YIeOHAas ayTuTOPUS IS TIPO-
BEJICHUS 3aHITHIA TaO0OPaTOPHOTO THUMA

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

Ornucanmne UMEIIErocs 000pyIOBaHHUS:

- 'emmoneonoBkI# s1azep (8 mit.);

- OnThueckasi CKaMbsi C MPUHAICKHOCTIMH (8 IIIT.);

- Kommnekr cneunanuzupoBanHoi yueOHoOI mebenu;

- PaGouee mecto mpenogaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.
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13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

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

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

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIMIaMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYNHBIX (OpMax, MOOMIIbHOM cHCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMauu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs UIs JIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA

1. Touka OBMOXKETCSl M3 LIEHTPA CIIHUPAIU ¢ paBHOMEpPHO yObIBaroliel ckopocthio. [Ipu 3ToM Be-
JIMYKHA TOJTHOTO YCKOPEHUS TOUKM ...

BapuaHTb! 0TBETOB:

1. ymeHbIIaeTCs; 2. yBEIUUUBAETCA; 3. HE U3MEHsAETCs; 4. paBHA HYIIIO.

2. Ha abconoTHO TBEpOE TENIO JeHCTBYET MOCTOSIHHBIM MOMEHT cuil. Kakue U3 nepeurcieHHbIX
HW)KE BEJTMYUH U3MEHSIOTCA 10 IMHEHHOMY 3aKOHY?

BapuaHTb! 0TBETOB:
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1. yriioBast CKOPOCTb M YITIOBOE YCKOPEHHUE
2. MOMEHT UHEPIIUU U MOMEHT UMITYJIbCA
3. yrioBasi CKOpOCTb 1 MOMEHT MHEPLIUHU
4. yrioBasi CKOpOCTb U MOMEHT UMITyJIbCa
3. BennunHa MOMEHTa MMITYJIbCca TeJla U3MEHSETCS C TEYCHHEM BpEeMEHH 1o 3akoHy L=t(t+2) (B
equaunax CH). Eciu B MOMEHT BpeMeHM 2 C YIJIOBOE YCKOPEHHE COCTaBisieT 3 paa/c’2, TO MOMEHT
uHepuuu Tena (B eqununax CH) pasen ...
BapuaHTbl OTBETOB:
1.2
2.1
3.0,5
4.4
4. Ha koHIIaX HEBECOMOTI'O CTEPXHS 3aKPEIUICHBI JIBA MAaJE€HbKUX MAcCCUBHBIX mapuka. CTep:KeHb
MO>KET BpaIllaThCsl B TOPU30HTAIBHOM MJIOCKOCTH BOKPYT BEPTHKAIBHON OCH, IPOXOSIIEH Yepe3 Cepe -
Hy cTepkHs. CTEepKEeHb paCKpyTHIH A0 YIioBoi ckopocTH ®. [log neiicTBueM TpeHus: CTepKEHb OCTAHO-
BUWJICS, TIPU 3TOM BBIJIETUIOCH 4 J[K TETIOTHI.
Ecnu cTepkeHb pacKpyTUTh 10 YITIOBOW CKOPOCTU ®’ = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJICIIHT -
Csl KOJIMYECTBO TEIUIOTHI (B J[K), paBHOE ...
BapuanTsl 0TBETOB:
1.0,5
2.2
3.1
4.4
5. TenoBast mammHa padoTaeT no nukiay KapHo. Eciau TemnepaTypy HarpeBaTesiss U XOJOIUIbHY -
Ka yMEHBIIUTH Ha onuHakoByto BennuuHy AT, To KIIJ] nukia ...
BapuaHTbl OTBETOB:
1. yBenuuurcs
2. HE U3MEHUTCS
3. yMEHBIIUTCS
4. nns OTBETa HENOCTATOYHO JTAHHBIX
6. Bo cKobKO pa3 yBeIMUUTCS CPEIHEKBAJAPATHUYECKass CKOPOCTh MOJIEKYJ MACAIbHOTO raza mnpu
TTOBBIIICHUH a0COIOTHOM TeMIiepaTypsl B 4 paza?
BapuanTsl 0TBETOB:
1. He n3menuTcs
2.0,5
3.2
4.4
7. OT KakoW W3 NMPUBEJICHHBIX HUKE BEJIWYUH, XapaKTEPU3YIOUIUX MOJEKYJIbl, 3aBUCUT JaBJICHUE
haeaabpHOro rasa?
BapuaHTbl OTBETOB:
1. CUJIBI IPUTSKEHUS MEXKAY MOJIEKYIaMHU
2. KUHETUYECKON YHEPTUU MOJIEKYJT
3. CHJIBI OTTAJIKUBAHUS MEXK]Y MOJIEKYJIaMU
4. NOTEHUMAIBHOW SHEPTUH B3aUMOJACUCTBUS MOJIEKYJT
8. JlJis1 U30JUPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUU SHTPOIIHSI CUCTEMBI. . .
BapuaHnTbl OTBETOB:
1. MuUHUMaJIbHA
2. MakcuMasbHa
3. umeet cpenHee apuPpMeTUIecKoe 3HAYCHHE
4. UMeeT OTpULAaTEeNIbHOE 3HAYEHUE
9. BekTop HanpsHKEHHOCTH AIEKTPOCTATUYECKOTO TOJIS, CO3JAHHOTO MEXITy OOKIIaTKaMu IMI0CKO-
ro KOHJeHCaTopa HalpaBJIEH. ..
BapuaHTsl 0TBETOB:
1. oT oTpHuIaTETLHON OOKITAIKH K TTOJIOKUTEITbHON
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2. B CTOPOHY BO3pacTaHus MOTEHIIHANA

3. mapajuieaTbHO OOKIIaIKaM

4. B CTOpOHY YOBIBaHHS ITOTEHIIMATIA

10. Toueunslii 3aps +q HAXOAUTCS B IEHTpe chepruueckoit moBepxHOoCcTU. Eciu m1o6aBuTh 3apsm —
q BHYTPb C(PepHUUECKOil MOBEPXHOCTH, TO MOTOK BEKTOPAa HANPSHKEHHOCTH 3JIEKTPHUUECKOrO IMOJS depe3
MTOBEPXHOCTH CPEPHL. ..

BapuanTsl 0TBETOB:

1. yBenuuurcs

2. yMEHBILIUTCA

3. paBeH HYJIIO

4. HEe U3MEHUTCS

11. MarHuTHBIN MTOTOK 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? OTBer npex-
CTaBUTh B MIJIUBOJIbTAX.

BapuanTsl 0TBETOB:

1.40

2.10

3.20

4.30

12. 3apskeHHas yacTulla BIETaeT B OJHOPOJHOE MarHUTHOE I0JIE MEPHEeHIUKYIIPHO MarHUTHBIM
CWJIOBBIM JTMHUSM. TpaeKkropueii IBUKCHUS YACTUILIBI SIBIISCTCA. . .

BapuaHnTbl OTBETOB:

1. mpsimast

2. mapabona

3. cnupanb

4. OKpY’KHOCTh

13. Kak cBsi3aHbl MeXy co00ii amMmmuTyna A u sHeprust W, nepeHocumMasi BOJTHOM?

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

2. Dueprus (W) nponopunoHaibHa aMIuuTyzae (A)

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

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

14. EMKoCTB Konme6aTen-HOT0 KOHTYpa paauonepenaTdnka ymeHsmmnu ¢ 1000 go 250 nd. Kak
[P STOM U3MEHWIACH JUTMHA U3TyYaeMBbIX dJIEKTPOMArHUTHBIX BOJH?

BapuaHnTbl OTBETOB:

1. ymenpmmnace B 4 paza

2. yMEHbIIMIACh B 2 pa3a

3. yBenuuuiacse B 4 pasza

4. He U3MEHNIIach

15. Ilpu pe3oHnance...

BapuaHTbl OTBETOB:

1. pe3ko pacTer 4acToTa KoleOaHwmii

2. KoneOaHus 3aTyXaroT

3. yacToTa KojeOaHMii paBHA HYIIO

4. coBmaaeT 4acToTa COOCTBEHHBIX U BBIHYKJIEHHBIX KOIeOaHUI

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

BapuaHTsl 0TBETOB:

1. monepeynbie

2. IpOAOJbHbIE

3. coOCTBEHHBIE

4. KOTepeHTHbIE

17. Ilpu vabmoaeHnn nHTEpPEepeHIrN GHUOJIETOBOTO cBeTa B onbiTe FOHTa paccTosiHUE MEXIY CO-
CEHMMH TEMHBIMH TIOJIOCAMH Ha dKpaHe paBHO 2 MM. Eciu UCTOYHHK (hPHOJIETOBOTO CBETA 3aMEHUTH HC-
TOYHUKOM KPAacHOTO CBETa, JUIMHA BOJIHBI KOTOporo B 1,5 pasa GoJbllie, TO 3TO pacCTOSHUE CTaHET paB-
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HBIM ... MM.

BapuaHTbl OTBETOB:

1. 1,33

2.3

3.1

4. 1,5

18. InacTUHKY M3 ONTHYECKU aKTHBHOT'O BEIIECTBA TOMIMHONW d = 2 MM MOMECTHIIM MEX1y Ia-
paJUIETbHBIMU HUKOJISIMHU, B PE3Yy/lbTaTe YEro IJIOCKOCTh MOJIAPU3ALMd MOHOXPOMAaTUYECKOrO0 CBETAa IMO-
BepHynach Ha yroa 30o. Ilosne 3peHMsI MOISIPUMETpPA CTAHET COBEPIIEHHO TEMHBIM IIPU MUHUMAaJIbLHOM
ToNMHE (B MM) TUTACTUHKH, PaBHOM ...

BapuaHTsl OTBETOB:

1.2

2.4

3.6

4.8

19. Ha nunadparmy c KpyriabIM OTBEPCTHEM PAIUYyCOM 2 MM MaJacT HOPMAJIbHO MapaljieIbHBINA
IIy4oK cBeTa JnHOoM BoiHbl 0,5 MkM. Ha myTu myuel, npolequunx yepe3 OTBEpCTUE, HA pacCTOSSHUM 1 M
MOMENIAIOT 3KpaH. B oTBepcTHM quadparmsel JUid TOYKK Ha SKpaHe YKIIAbIBAIOTCS 30H PpeHes.

BapuanTsl 0TBETOB:

1.8

2.4

3.9

4.5

20. ITo Mepe HarpeBaHUs Teja €r0 CBEUCHUE M3MEHSETCS CIEAYIOmMM o0pa3om. [Ipu koMHaTHOM
TEMIIepaType CBEUCHHE B BUIMMON 001aCTH criekTpa He HabmoaaeTcs. [1o Mmepe NOBBILICHHS TEMIIEpaTy-
PBI TEJIO HAYMHAET CBETUTHCA MaJIMHOBBIM I[BETOM, IEPEXOIAIINM B KPACHBIN I[BET («KPacCHOE KaJleHUE»),
a 3aTeM B Oenblil («Oeroe KajeHne»). 3aKOHOMEPHOCTH U3MEHEHHs 1IBeTa CBEUCHHUS Tella IIPU HarpeBaHUH
OOBSCHSIOTCS

Bapuants! otBeToB: 1. 3akoHoM Credana-bonpimana

2. 3akoHoM Kupxroda

3. U3 IpUBEICHHBIX BAPUAHTOB HET BEPHOTO

4. 3akoHamu cmenieHus: Buna

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI
1 Mexanuka.

. KunemaTuka nocTynareiabHOTO IBH>KEHHUS.

. Kunemaruka BpamareabHOro IBUKEHUS.

. JlnHamuka mateprajibHON TOUKH.

. Kunernueckas sneprus. Pabora u MOIIHOCTb.

. Koncepparusnble cuiibl. [loTeH1ManbHas sHEpTUs, CBA3b MEXKAY NOTCHLMAIBHONW 3HEpPrueil u

DN AW~

CHJIOH.

o)

. OCHOBHO€ YpaBHEHHE IMHAMMKHU BPAIATEIIbHOTO JBUKEHUS OTHOCUTEIBHO HEMOJBUKHOM TOY-
KH.

. YpaBHEHHE TMHAMUKHU BPaIIATEIbHOTO ABM>KEHHSI OTHOCUTEIBHO HETIOABUKHOM OCH.

. MomeHT unepiuu, Teopema Llteitnepa.

. 3aKOH COXpaHEHHUs MEXaHUYECKOU SHEPTHH.

0. 3aKoH coxpaHEHHs] MOMEHTa UMITYJIbCA.

— O 0

2 MonexynsipHas (pr3MKa U TEPMOANHAMUKA.

1. BuyTtpennss sneprus. Teriora u padota. [lepBoe Hauano TepMOIMHAMUKH.

2. Knaccuueckue ctatucTuku (GyHKLIUS pacnpeaenaeHus Makcsema).

3. Haubosnee BeposiTHasi, cpeHsAs KBaJpaTUyHas U CpelHsAs apupMeThuyeckas CKOPOCTH MOJIEKYII
rasa.
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4. bapomerpuueckas popmyna. Pacnpenenenue bonpimana.

5. TemnoémkocTh raza. @opmyna Maiiepa.

6. YpaBHEHHE COCTOSTHUS MJ1€aIbHOTO ra3a. M3ompouecchl.

7. Annabatrdeckuii mporecc. [lomuTponuueckue mporeccsl.

8. O6parumsrii nuka Kapho.

9. 3MeHeHne SHTPONHUH MPpU 00paTUMBIX M HEOOpAaTUMBIX Tporieccax. BTopoe Havdamo Tepmoau-
HaMUKH.

10. OuTponus. PU3NYECKUN U CTATUCTUYECKUN CMBICT SHTPOIHUH.

3 DIeKTpUYECTBO.

1. DOnexrpuueckoe noisie. Hanpspk€HHOCTh 3nekTpudeckoro nois. CuinoBble JUHUHU. [IpuHImMD
CYNEPNO3ULIMU MIEKTPUUECKUX TOJICH.

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

3. [Morenmuan. Pabora cui snmekrpocTaTudeckoro mois. [upKymsinus BeKTopa HanpsoKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJIS.

4. CBs13p MEXKy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOr0 TOJIs U MOTEeHInanoM. Pacuer pasHocTr
MOTEHIIMAJIOB MEXy TOYKaMHU N0Jst (00pa30BaHHOTO OECKOHEUHOH 3apsKEeHHOM MII0CKOCTBIO, ABYMS Oec -
KOHEYHBIMU 3apsKEHHBIMU IJI0CKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, TPOBOISIINM IIAPOM).

5. Ilonsgpusanus JU3IEKTPUKOB.

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

7. PactipeneneHue 3MEKTPUUECKUX 3apsA0B Ha MpoBogHMKe. Hampsx€HHOCTH momst BONM3M TO-
BEPXHOCTH 3apsKEHHOTO IMTPOBOIHUKA.

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

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

10. Pa3BerBnéunsie nenu. [pasuna Kupxroda.

4 BomHOBAs OITHKA.

. Uatepdepentms cera. Meron FOwnra. [llupuna nonoc uarepdepeHunu.

. UaTepdepennius nmpu oTpakeHUU MPH OTPAKCHUH OT TOHKOH MPO3paYHON TIIIACTHHKH.
. Konbuia Hetotona.

. Hudpakums ceeta. [Ipunamun [oiirenca-dOpenernsi.

. Meron 30H @penens. 30HHAs MJIACTUHKA.

. Audpakiust Ha KPyTJIOM OTBEPCTUH M HEMTPO3PAYHOM JTUCKE.

. Audpakmust OT memnm.

. dudpakuronnas pemérka.

. CniextpanbpHoe paznoxenue. Paspemaionias cnocoOHOCTh PEMIETKH.

10. Indpaxiys Ha TPOCTPAHCTBEHHBIX peméTkax. [{udpakius peHTTeHOBCKUX JTy4eH.
11. Ionspuzanus ceta. [lonsgpuzanus npyu oTpaXeHUH U NpeIoMIIeHUH. 3aKoH bproctepa.
12. IMonsipuzanus npyu IBOMHOM JTy4EIPETOMIICHHH.

13. 3akon Mantoca.

O 00 1IN DN K W~

5 KBauToBas OrTuka.

1. TermoBoe uzny4yenue. 3akon Kupxrodga.

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

3. ®opmyna ITnanka.

4. Buemmauit hoTodhPexT.

5. ®otonsbl. OnbIT boTte (MeTo coBmaieHuit).

6. Oddext Komnrona.

7. TOpPMO3HO€ PEHTIC€HOBCKOE M3JIy4eHHE. XapaKTePUCTUUECKOE PEHTTE€HOBCKOE U3TyUCHHUE.
8. JlaBaeHue cBeTa.
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6 AtomHas u3uKa.

1. 3akoHOMepHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

2. DnemenTtapHas Teopust bopa. OnbiT ®panka u ['epua.

3. I'mnotesa ne bpoitsisa. BonHoOBBIE CBOMCTBA BENIECTBA.

4. Ilpunuun HeonpeaeaEHHOCTH.

5. BomnoBoe ypaBuenue lllpenunrepa. ®@uznueckuit cmbici W-QyHkimm.

6. KBanToBaHue 3Hepruu 3J€KTPOHA B OJTHOMEPHON MOTCHIIMAIIBHOU SIME.

7. 'maBHOE M OpOUTAIBHOE KBAHTOBBIC YHUCIIA.

8. IIpocTpaHCTBEHHOE KBAHTOBAHUE (MAarHUTHOE KBAHTOBOE YHCJIO).

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

10. PacnipeienieHre 31€KTPOHOB 0 SHEPreTUUYECKUM YpOBHIM atomoB. [Ipunuun ITaymu.

14.1.3. Tembl KO/LUIOKBHYMOB
1 MexaHuxka.

2 MonexynsipHas (pu3MKa U TEPMOJANHAMUKA.
3 DIeKTpUYeCcTBO.

4 DIEKTPOMAarHeTU3M.

5 KonebGanus v BOIHBEL.

6 BonHoBas onruka.

7 KBanToBast onTUKa.

8 AtoMHas usuka.

14.1.4. Tembl 1a60paTOpHBIX padoT
KunemaTrka paBHOYCKOPEHHOTO BpAIICHUSI.
N3yuenue pacnpenenenuss Makcsesnia
N3MepeHue yaenbHOT0 3JEKTPUYECKOrO COIPOTUBIIEHHSI METAJLIOB.
W3yueHne MarHuTHOTO MOJIsi KPYrOBOTO TOKA
W3yuenune 3aTyXaroIuX 3JICKTPOMArHUTHBIX KOIeOaHuH.
Nzyuenue uHTepdepeHInH Ja3epPHOr0 U3ITYUCHHUS.
TeruoBoe u3iyueHue
Omnpenenenre MOMEHTa UHEPLUU TBEP/BIX TET
Onpenenenre yaeapHOTO 3apsaaa dIEKTpOHa METOJIOM MarHeTpOHa
Nzydyenue nudpakiuu cBera (qudpakiiMoHHAs PEIIETKA)

14.1.5. 3auér
1 DnexTpoMarHeTusm.

—

. Cratueckoe MarHUTHOE 1OJI€ B BakyyMe. BekTtop marHuTHON uHAykuuu. 3akoH buo-Casapa-
Jlamnaca.

. MarauTHoe 1osie KpyroBoro Toka. MarHuTHOE 1oJie IBMKYILLErocs 3apsja.

. 3akoH Ammnepa. Cwiia, JeHCTBYyIOIIas Ha IPOBOJHMUK C TOKOM B MarHUTHOM TIOJIE.

. Cuna Jlopenna. /IBnxeHne 3apsyKeHHON 4acTULBI B OTHOPOJIHOM MarHMTHOM IIOJIE.

. Dddext Xomna.

. H{upKymsumst BEKTOpa MarHUTHON MHTYKLMH.

. Pabora no nepemeneHuto NpoBOIHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TOJI€.

. MarautHoe nosne B BeniecTse. HaMarHMueHHOCTh M HANPSPKEHHOCTh MArHUTHOT'O TIOJISL.

. MarHuTHbIE MOMEHTBHI 3JIEKTPOHOB M aTOMOB.

O 00 1 O\ Dn K~ W
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10. Dnexrpoasuxymias cuia (3.4.c.) UHAyKuuu. [lpupoaa sBneHus 31eKTpOMarHuTHOM HHIYKITUH.
11. SIBnenne camouHaykuu. B3anmuas nHIyKIus.

12. DHeprust MarHuTHOTO MOJIS.

13. BuxpeBoe aeKTpuyecKoe mose.

14. YpaBHenusi Makcaeiia.

2 KonebaHus v BOJHBI.

1. XapakTepuCTUKH TapMOHUYECKUX KONeOaHU.

2. CnoxeHre rapMOHHUYECKUX KOJIeOaHMi.

3. KBasucrannonapusie Toku. CBOOOJHbBIE JEKTPOMArHUTHbBIE KOJeOaHUs B KOHType 0e3 aKTHB-
HOTO COIPOTUBJICHHUS.

4. CBoboHBIE 3aTyXalOIINE YICKTPUUECKHE KoleOaHus B KOHTYPE.

5. BeIHYXIeHHBIE dJIeKTpUUecKue Koiaebanus. SIBnenne pe3oHanca. [lepemeHHBIN TOK.

6. YpaBHEHHUS TUIOCKOHM U C(hepUIECKOil 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 HMITYJIbC 3JIEKTPOMArHUTHON BOJIHBL.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpuajibl OUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOKXHOCTAMU
310pOBbA U MHBAJIUJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

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

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITEeNIbHbIE PaOOTHI, BOIPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

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

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI aCCUCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 3aJaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakMX 0OyJarommxcst MpeayCcMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:
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- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

— NpEe/ICTaBICHNE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYIIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (popme.

[Tpy HEOOXOMUMOCTH JAJIS JIUI] C OTPAHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITATIOB.
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