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

PABOYAS ITPOTPAMMA TV CHUTIMHBI
Pu3uKa M0JyNnpoBOAHUKOB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero | 2B10%050500051
1 Jlexknuu 44 0 44 JacoB
2 |IIpakTHueckue 3aHATHS 18 0 18 4acoB
3 | JlaGopaTopHbie pabOTHI 16 0 16 JacoB
4 | KypcoBoii npoekt / KypcoBas paboTa 0 18 18 4acoB
5 | Bcero aymuTopHBIX 3aHATHI 78 18 96 4acoB
6 |13 Hux B HHTEpaKTUBHOU opMme 8 0 8 4acoB
7 | CamocTtosTenpHas padbora 66 54 120 4acoB
8 |Bcero (0e3 sx3ameHa) 144 72 216 JacoB
9 |IloaroroBka M caya dK3aMeHa 36 0 36 JacoB
10 | O6mas Tpyn0eMKOCTb 180 72 252 4acoB
5.0 2.0 7.0 3.E.

DK3aMeH: 4 ceMecTp
Kypcooii mpoekt / kypcoBasi paboTa: 5 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

Pa3zpaboTunku:

I.T.H., ipodeccop kadp. OO C. B. CmupHoB

accucteHT Kad. DO B. B. Kapanckwuit

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

IIpodeccop kadenps! puznueckoit
anekTpoHukH (D) T. N. Janununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
OCBOEHHE TEOPETHUYECKUX OCHOB CTPOCHHS IMOJYIPOBOJHUKOBBIX MATEPHAIOB, UX (DU3NUECKHUX
CBOICTB, U IPOUCXOAIINX B HUX MPOIECCOB U 3 (HEKTOB.

1.2. 3agaun IMCHMIIINHBI
—  TpHOOpeTEeHUE HABBIKOB MAaTEMAaTHYECKOTO OMUCAHUS (PU3MYECKHUX MPOIECCOB, MPOTEKAIOIINX
B ITOJTYTTPOBOTHUKAX
— mpuoOpereHue 0a30BBIX 3HAHUH MO (QU3HKE MMOITYIPOBOTHUKOB, HEOOXOMUMBIX KaK JJIsI IIOHU-
MaHUs PUINICCKUX MMPOIIECCOB U SBIICHHIA, TPOTCKAIONIMX B MOIYIPOBOJHUKAX.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Hucuumuinna «®@usuka nonynpoonHukoBy» (b1.B.OJ1.3) orHocuTcs k 610Ky 1 (BapuatuBHas
4acTh).
[TpeamecTByOIMKUMU AMCUUIUIMHAMH, (POPMUPYIOIIMMH HaYaJIbHbIE 3HAHUS, ABIISAIOTCS: MaTtepua-
JIbI JIEKTPOHHOM TeXHUKH, TBepaoTeIbHAs dJEKTPOHNKa, DU3KKa KOHJAEHCHPOBAHHOTO COCTOSHUS.
[Tocnenyromumy JUCHMINIMHAMY ABJSIOTCS: MeToab! aHaiu3a U KOHTPOJISl HAHOCTPYKTYPUPOBaH-
HHBIX MaTepHajioB U CHUCTEM.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETSHIUI:

— OIIK-2 ciocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYITHOCTh MPOOJIeM, BO3HUKAIOIIUX
B X0Jle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELIeHHsS COOTBETCTBYIOLIMH (PHU3HKO-
MaTeMaTHYECKNH arapar;

— TIK-2 cnocoOHOCThIO apryMEHTHPOBAHHO BBIOMpATh U PEaTU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJUKY HKCIIEPHUMEHTAIILHOTO MCCIIeIOBAHUS MTapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPONCTB M YCTAaHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3JINYHOTO (PYHKIIMOHAIBHOIO Ha3HAYEHUS;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOMIUNACS TOJIKEH:

— 3HATh (PU3MKO-XMMHMYECKHE OCHOBBI B3aUMOJEHCTBUS MEXAY OCHOBHBIMH MaTepHallaMU
IEKTPOHHON TEXHUKH;, OCHOBHBIC XAPAKTEPUCTHUKHU IIOJIYIPOBOJHUKOBBIX MAaTrepUajoB U UX CBA3b CO
CTPYKTYpPOH U COCTaBOM; IapaMeTPhl NOITYIPOBOAHUKOBBIX MaT€pUaioB U OCOOCHHOCTH UX U3MEPEHUS.

— yYMeThb BbIOMpATh MaTepuan ¢ ONTUMAIBHBIMU CBOWCTBAMHM JUIS PeaTU3alliH 3a/1a4 dJIEKTPO-
HUKH; IIPOU3BOJUTE PACUETHI IAPAMETPOB U XapaKTEPUCTUK MaTepuaa.

— BJaJeTh METOAAMM HCCIIEIOBAaHUS MOIYIPOBOJHUKOBBIX MaTepUAJIOB U METOAMKON OLICHKU
pe3yIbTaTOB U3MEPECHUM.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 7.0 3aUeTHBIX eIMHUILIbI U IIPECTaBIeHa B Ta0OIu -
ue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI

Bunbl yueOHO nesTeNIbHOCTH Bcero yacos CemecTpsl
4 cemecTp 5 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 96 78 18
Jlexknuu 44 44 0
[IpakTnueckue 3aHATHS 18 18 0
JlaboparopHbie pabOTHI 16 16 0
Kypcosoii npoekr / kypcoBas pabota 18 0 18
W3 Hux B uHTEpakTHUBHOU (hopme 8 8 0
CamocTtosTenbHas paboTa (Bcero) 120 66 54
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[ToaroroBka K KOHTPOJBHBIM paboTam 18 18 0
Brinonnenmne KypcoBoro npoekra / KypcoBon 44 0 44
paboThI

OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 16 16 0
pabotam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 14 14 0
CamocTosiTenbHOe U3yuyeHrue TeM (BOIPOCOB) 10 0 10
TEOPETUUECKOI YacTu Kypca

[ToaroroBka K MpakTUUYECKUM 3aHSATHUSM, 18 18 0
ceMuHapam

Bcero (6e3 3x3amena) 216 144 72
[ToaroroBka u ciava 3K3aMeHa 36 36 0
OO01mas Tpy10eMKOCTb, 4 252 180 72
3auetHbie EnuHUIB 7.0 5.0 2.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTAHBI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.

Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUJIbI 3aHATUNR

=y ) g =
: g = | 88 S E
" = S o e | g2 2 F
HasBanus paznenoB IUCHUILIAHBL 5 © Q. 52 o Z ) =Y E
= = ¥ = S | 50 S E
=7 = 4 < Q9 &z
= © | fRe ] g&
4 cemecTp
1 CratucTuka 3J€KTPOHOB U JBIPOK B 8 6 0 0 10 24 | OIIK-2, IIK-
MIOJIYNIPOBOJHUKAX 2
2 PaccesiHM€ 3JICKTPOHOB U JILIPOK B 2 0 0 0 4 6 |OIIK-2, IIK-
MOJIYIIPOBOAHUKAX 2
3 Kunernueckue sBICHHS B MOITYIPO- 6 2 12 0 20 40 |OIIK-2, IIK-
BOIHHUKAX 2
4 HepaBHOBECHBIE HOCUTENH 3apsia 8 4 0 0 9 21 | OIIK-2, IIK-
2
5 TIoBEpXHOCTHBIE SIBJICHHS B MOY- 4 0 0 0 3 7 OIIK-2, T1K-
MIPOBOJHUKAX 2
6 Onruyeckue CBOMCTBA NOTYNIPOBO- 6 2 0 0 6 14 | OIIK-2, IIK-
HHUKOB 2
7 ®OTORIEKTPUUYECKUE SABJICHUS B MO- 5 4 4 0 11 24 | OIIK-2, TIK-
JyNIPOBOJIHUKAX 2
8 JlroMHHECIEHIUS TTOJTYTPOBOIHU- 5 0 0 0 3 8 OIIK-2, T1K-
KOB 2
Hroro 3a cemectp 44 18 16 0 66 144
5 cemecTp
9 AHanu3 TEXHUYECKOro 3aJaHus. JIu- 0 0 0 18 10 10 |OIIK-2, IIK-
TepaTypHbBIA 0030p 2
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10 PacuetHas yacTh KypCcOBOTO 0 0 0 20 20 | OIIK-2, TIK-
IIPOCKTA 2
11 ITpoekTHas 4acTh KypCOBOIO 0 0 0 14 14 |OIIK-2, IIK-
IIPOEKTa 2
12 Hanmcanue oTueTa o KypcoBOMY 0 0 0 10 10 |OIIK-2, IIK-
MIPOEKTY 2
Hroro 3a cemectp 0 0 0 18 54 72
Hroro 44 18 16 18 120 216
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pa3ienaoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (10 JICKIHSIM)
o ]
= z £
3 =
Z = 5
HazBanus pa3znenos Copneprkanue pas3ienoB TUCIHUILIMHBI (1O JIEKIUSIM) 2 &5
o S E
=X g =
2 o 2
= S
4 cemectp
1 Cratuctuka Beenenue, mienm 1 3a1aun AUCIATUIMHEL. [ IIOTHOCTE 8 OIIK-2,
JJIEKTPOHOB U JIBIPOK B KBaHTOBBIX COCTOSHUN. DyHKIHS paclpeneIeHus [K-2
MOJTYTIPOBOAHHUKAX ®epmu — Jlupaka. CTeneHp 3arnoHeHUs] IPUMECHBIX
ypoBHel. KoHIleHTpanuu 3JIeKTPOHOB U IBIPOK B 30-
Hax. [IpumecHsbIi monynpoBoaHuK. COOCTBEHHBIH TT0-
JyTIPOBOJAHMK. 3aBUCUMOCTH YpOBHSI DEpMHU OT KOH-
LEHTPALUU TPUMECH U TEMIIEPATYPHI I HEBBIPO-
JIEHHOTO MOJIYIPOBO/IHUKA. 3aBUCUMOCTb YPOBHS
®epMu OT TeMIepaTypbl AJIsl HEBBIPOKACHHOTO MOTY-
IIPOBO/IHMKA C YACTUYHO KOMIIEHCUPOBAHHOW MTpUMe-
cpio. [IpuMecHbIe MOTYNPOBOIHUKY MTPU OUYEHBb HU3-
KMX TeMIieparypax. Kpurepuii CHIbHOTO JIerupoBa-
Husi. CBOMCTBA CUIILHOJIETUPOBAHHBIX MOTYIIPOBO/-
HUKOB.
Hroro 8
2 PaccesiHne 251eKTpOHOB | MeXaHn3MBbl paccesHUs JEKTPOHOB U AbIpoK. Kune- 2 OIIK-2,
U ABIPOK B TU4ecKoe ypaBHeHue bonpimana. Bpems penakcanuu. [1K-2
MOJTyTIPOBOJHUKAX Paccesnue Ha nonax npumecu. PaccesHue Ha Terio-
BBIX KOJIEOAHUSAX PEILETKH.
Uroro 2
3 Kunernueckue siBIeHMs | 3aBUCUMOCTD MTOIBUKHOCTH HOCUTEIIEH 3apsia OT 6 OIIK-2,
B ITOJTYITPOBOTHUKAX temriepaTypsl. D¢ ekt Xomra. DpdexT Xomna B mo- ITK-2
JyNPOBOJAHMKAX C IBYMsI TUIIaMU HOCHUTEJEH 3aps/a.
MarnuTtope3ucTuBHbIN 3P dekT. TepMorIeKTpruIecKne
sprieHus: TepMo-I/1C, adhdexr 3eedeka, apdext
[Tenbthe 1 ToMcoHa. DAEKTPONIPOBOAHOCTH MOIYIIPO-
BOJIHMKOB B CUJILHOM 3JIEKTPHUYECKOM 1osie. Pazorpes
Hocutenel 3apsana.dddexrt ['anna. D ekt 3unepa.
D¢ dexr Dpenkerns.
Hroro 6
4 HepaBHOBECHBIE PaBHOBECHBIE M HEPABHOBECHBIE HOCUTENH 3apA/ia. OIIK-2,
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HOCHUTCIIN 3apsaaa

bunonspuas ontuyeckas reHepanys HoCUTeNnei 3apsi-
na. MoHonosnsipHas oNTHYECcKas FeHepaus HOCH-
Tenei 3apsaaa. MakcBeIOBCKOE BPEMS pelaKCalliH.
Mexanu3Mbl pekoMOMHaIUU. Mex30HHas n3nyya-
TeNbHas peKoMOuHaNMA. MeX30HHas yaapHasi peKOM-
OuHanus. PexoMOMHAaIWsI HOCUTEINeH 3apsiaa yepe3
noBymiku. Teopus pekomOuHanuu Xosta-1loxmm-
Puna. TemnepaTtypHas 3aBUCUMOCTb BPEMEHU JKU3HU
HOCHUTeNeH 3apsiia Mpu peKOMOMHAIIMY Yepes3 JTOBYIII-
ku. LleHTpb! 3axBaTa 1 peKOMOMHAIIMOHHBIE JIOBYIIKH.
VYpaBHenue HenpepbIBHOCTH. [[nddy3nonHbIi 1
npetidoserii Toku. CooTHomeHue DitHmTelHa. [{ud-
Gby3us u apeiid HepaBHOBECHBIX HOCUTENIEH 3apsia B
cllydae MOHOTOJSIpHOM mpoBoguMocTH. Auddys3us u
npeti HeOCHOBHBIX M30BITOYHBIX HOCUTENEH 3apsiia
B IIpUMECHOM ToyrnipoBoanuke. Juddysus u apeiid
HEPaBHOBECHBIX HOCUTEINEH 3apsiia B MOIYIPOBOTHH-
K€ C MMPOBOJIUMOCTHIO, OJIM3KOM K COOCTBEHHOM.

Htoro

I1K-2

5 TloBepXHOCTHBIE
SIBJICHUSI B
TTOJTYTTPOBOTHUKAX

[Ipupona noBepXHOCTHBIX ypoBHEN. Teopus cios
MPOCTPAHCTBEHHOTO 3apsia. ekt noiust. CKopocTb
MMOBEPXHOCTHOM pekoMOuHaIu. Biusinue noeepx-
HOCTHOM PeKOMOMHAIIMY HA BpeMsl ’KU3HU HOCUTEIEH
3apsijia B 00pa3liax KOHEYHBIX pa3MepOB.

Hroro

OITK-2,
TK-2

6 OnTHueckue CBOMCTBA
MOJIYIIPOBOAHUKOB

OnTtuueckue ko dureaTsl. OCHOBHBIE MEXaHU3MBI
TIOTJIONICHUS CBETa B MOIYNPoBOoaHNKaX. COOCTBEH-
Hoe nornonieHue. dopma kpasi COOCTBEHHOTO TTOTJIO-
LICHUS B MOJYNTPOBOHUKAX. OnpeiesieHUue MUPUHBI
3anpenieHHO 30HbI 10 Kpar COOCTBEHHOTO IOTJIONIEe-
HUS. DKCUTOHHOE TOTJIONIEHUE. YUEeT JIeKTPOHHO-
JTBIPOYHOTO B3aMMOJICHCTBHSI B 001aCTH Kpasi CO0-
CTBEHHOTO ITorionieHuss. OnNTHYecKoe MOIIOMEHUE C
ydactreM npumeceit. [IpumecHoe 1 MeXnpuMecHoe
nornomenue. [lormomnenre cBOOOIHEIMU HOCUTEIIMU
3apsna. [Inazmennoe norsomnieHne. ®OHOHHOE TOTII0-
IICHHE.

Htoro

OIIK-2,
[K-2

7 ®OTOANEKTPUIECKHE
SIBIICHUS B
MOJTyTIPOBOJHUKAX

Buyrpennuii potordpdext. otornpoBoauMocTs. Pe-
nakcanus GoTornpoBoIUMOCTH. DPOTONPOBOJUMOCTD
MIPY HAJIMYUU TOBEPXHOCTHOM peKOMOMHAIIMH U AU -
¢by3un HocuTenei 3apsana. dpdexr Jembepa. Doto-
AJIEKTPOMAarHUTHBIN 3P PexT. Buemnuit hotoapdexr.

Hroro

OITK-2,
TK-2

8 JiomuHeceHnA
MOJIYIIPOBOAHUKOB

Tunsl TrOMUHECTIEHIIMU. MOHOMOJNIEKYIIIPHOE CBEYE-
HUE TBEPJBIX Tell. PEeKOMOMHAIIMOHHOE U3ITyYeHHE T0-
JTYMPOBOAHHUKOB NpU (PyHIaMEHTAIbHBIX ITEPEX0ax.
PexoMOMHAIIMOHHOE U3ITy4EHHE IIPU MTEPEXOTAX MEXK-
Jly 30HOW U IPUMECHBIMU YpOBHAMHU. Penakcanus Jito-
MUHECLEHIIUH MOITYIIPOBOIHUKOB. TeMnepaTypHoe
TYIIEHHE JTFOMUHECUEHIIMU MTOJIYIIPOBOAHUKOB.

OIlIK-2,
[K-2
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CrioHTaHHOE U BBIHYXKJIEHHOE U3nydyeHue atoma. Ctu-
MYJIMPOBaHHOE M3TyYeHUE MOTYIPOBOIHIKOB

Hroro 5
Hroro 3a cemectp 44
Hroro 44

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eCeYnBAKIIMMH (NMPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONTUMU ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI M MeXAUCIUIIMHAPHBIC CBSI3U

Ne paznienoB qaHHON AMCHUTUIMHBL, 711 KOTOPBIX HEOOXOAUMO H3ydeHHE
o0ecreunBaroInX U 00€CIIEYNBAEMBIX TUCIIATIIINH

1 2 3 4 5 6 7 8 9 10 11 12

[IpeamecTByromMe TUCITUATITAHBI

HanmenoBanue
JTTUCIIUILINH

1 Marepuainsl 3J1ek-

9 - - - + - - - + - - - -
TPOHHOU TEXHUKHU

2 TeepnoTenbHas JIeK-
TPOHHKA

3 ®usnKa KOHJAEHCHPO-
BAHHOI'O COCTOSIHUS

- - + |+ |+ - + |+ |+ - - -

[Tocaenyromuye TUCITUTITUHBI

1 MeToasl aHanM3a U
KOHTPOJISI HAHOCTPYKTY-
pUPOBaHHHBIX MaTepHa-
JIOB M CUCTEM

5.4. CooTBeTcTBHE KOMIIETEHIIMii, GOPMHUPYEMBIX PH U3yYEeHUH TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUJOB 3aHS -

TAU
§ Bunnl 3agatuit
= r . .
o S

2 s ) & )
E, i : 2 & a DopMbI KOHTPOJIS
= = s e E =
S a S S
~ =

OIIK-2 + + + + + KontponsHas pabora,

CobecenoBanune, Otuer
o naboparopHoii pabo-
te, Onpoc Ha 3aHATHUSX,
3ammuTa KypCcoBBIX
MIPOEKTOB / KypCOBBIX
pabor, BeictyrieHue
(moksa) Ha 3aHATHH,
Tecr, Otuer mo Kypco-
BOMY TIPOEKTY / Kypco-
BOi1 pabore, OT4er mo
MPaKTUIECKOMY 3aHs-
THUIO
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[1K-2 + + + + + KonTponpHas padora,
CobecenoBanue, Otuer
1o JrabopaTtopHoit pabo-
te, Onpoc Ha 3aHATHUSX,
3ammuTa KypCcoBBIX
MIPOEKTOB / KypCOBBIX
pabot, BricTynnenue
(moknam) Ha 3aHATHH,
Tect, OTUeT MO Kypco-
BOMY IIPOEKTY / Kypco-
Bo# pabote, OTUeT 1Mo
MIPAKTHYECKOMY 3aHsI-
THUIO

6. UnTepakTUBHbIE METO/ABLI U (POPMBI OPraHU3ALUH 00yYeHUSs
TexHONIOTMM HHTEPAKTUBHOTO OOYUEHHS NIPU pa3HbIX (pOpMax 3aHATHIl pUBeIeHBI B Tabmuie 6.1.
Tabmuia 6.1 — TexHOIOTHH HHTEPAKTUBHOTO 00YUYESHHUS TIPU Pa3HbIX (OpMax 3aHITUI

WNHrepakTruBHbIE IpakTHYecKue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATHS, 9 bl€ JIEKLUH, Y
4 cemecTp
Mosrosoi mTypm 4
[IpesenTanuu ¢ NCIOIB30BAHUEM 4
pa3aToOuHbIX MaTEpPHAaIIOB C
o0cyXaeHneM
Hroro 3a cemectp: 4 4 8
5 cemecTp
Hroro 3a cemecTp: 0 0 0
Hroro 4
7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT
3 =
3 =
< 25
O
HasBanus pasnenos HaumenoBanue nmabopatopHbIX padoT zF &5
2 2 E
= 8 2
e e g
= S
4 cemectp
3 Kunernueckue siBienus | MizMepeHne KOHIIEHTpaluu HOCUTENEH 3apsia B MOy~ 4 OIIK-2,
B IIOJIYIIPOBOJHUKAX IIPOBOJIHUKAX MeTo10M Tepmo-I/1C. [1K-2
W3mepeHne KOHLEHTpAlU U NOJABHKHOCTU HOCH- 4
TeeH 3apsaa MeToIoM XOoJuIa.
Nzyuenue s¢pdexra [lenbThe B MOTYIPOBOJHUKAX
Hroro 12
7 DOTOANEKTPUYECKHE Nzyuenne ¢poro-3/IC B NOITynpOBOAHUKAX 4 OIIK-2,
SBJICHUS B [1K-2
e Hroro
MIOJTyTIPOBOJHUKAX
Hroro 3a cemectp 16
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Hrtoro 16

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

5 ]
2 z E
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
S 2 g
S8 8 2
a S g
= S
4 cemectp
1 Cratucruka Pacdet TemnepaTyp Ha 30HHOW AHarpamMme MoJIyIpo- 2 OIIK-2,
3JIEKTPOHOB U JBIPOK B BOJIHUKA. [K-2
TOMYTPOBOHHIKAX Pacuer u noctpoeHue TeMIepaTypHbIX 3aBUCUMOCTEN 2
KOHILIEHTPALMHU U 3JIEKTPONPOBOJTHOCTH.
Pacuet u noctpoenue TemiepaTypHO 3aBUCUMOCTH 2
MTOJIOKEHUSI YPOBHS DepMH.
Hroro 6
3 Kunetudeckue sBjieHUs | PacueT KOHLIEHTpaIlMi HOCUTENEH 3apsia METOJIOM 2 OIIK-2,
B TTOJIYITPOBOJTHUKAX tepmo-2/1C, Xomna u 3eebexka. [K-2
Hroro 2
4 HepaBHOBECHBIE Pacuer n30bITOUHOM KOHIIEHTPAIIN HEPABHOBECHBIX 2 OIIK-2,
HOCHTEIN 3apsiaa HOCHUTENEH 3apsa. [1K-2
Pacuer nuddys3nonnoro u apeioBoro TOKOB HEpaB- 2
HOBECHBIX HOCUTENEHN 3apsia.
Hroro 4
6 OnTtuueckue cBoiicTBa | Pacder onTtudyecknx K03 GUIIMEHTOB MOTYIPOBOIHH- 2 OIIK-2,
IIOJIYIIPOBOJHUKOB KOB. [K-2
Hroro
7 ®OTORNEKTPUUECKUE Pacuer DJIC u Hanpsixenus Jlemoepa. 2 OIIK-2,
ABIICHHA B Pacuer (hoTORNIEKTPOMArHUTHOTO HANIPSHKEHUS U TOKA TK-2
TOYHPOBOHHIKAX KOpPOTKOTI'O 3aMbIKaHUS.
Hroro 4
Hroro 3a cemectp 18
Hroro 18

9. CamocrosiTesqibHasi paboTa
Bunsr camocTosiTenbHOM pabOTHI, TPYAOEMKOCTh U (POpMUpPYEMbIe KOMITETCHIIUN MTPEICTABICHEI B
Tabimie 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM pabOThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH

3 3 g
s | i3
Buasl camocTosTeNnLHOM & > o
HasBanwus pasnenon 5 =) &5 DopMbI KOHTPOJIS

paboTEI L s 2
X S
Y Qo 2

a S

4 cemectp
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1 Cratuctuka »nexktpoHoB |[loaroTroBka K nmpakTuye- 6 |OIIK-2, |KontpoasHas pabora, OT-
U JIBIPOK B CKHM 3aHSTHSAM, CEMHHA- [K-2 YeT 110 MPAKTUYECKOMY 3a-
MOJTYTIPOBOAHHUKAX pam ustuto, Tect
[IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
[ToaroroBka Kk KOHTPOJIIb- 2
HBIM paboTam
Hroro 10
2 Paccesinue anektpoHoB | IIpopaboTka neKimoHHOTrO 2 |OIIK-2, |KouTpoabHas pabora,
U JIBIPOK B Marepuasa I1K-2 Onpoc Ha 3anaTusx, Tect
OMyNpOBOAHMKAX [ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
3 Kunernueckue siBnenus |IlogroroBka k npaxktuue- OIIK-2, |KonrponsHas pabora,
B MOJIYIIPOBOJTHUKAX CKUM 3aHSTHSIM, CEMHUHA- [1K-2 Ompoc nHa 3ansaTusax, OT-
pam 4eT 1o 1abopaTopHoil pa-
te, OTYeT 1Mo npaxkTuye-
[TpopaboTka JIEKITMOHHOTO 2 6ote, Otuer no ,l?a ©
KOMY 3aHSITH T
Mmarepuana CKOMY 3 10, 1ec
OdopmiieHre 0TYETOB TIO 12
naboparopHbeIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Uroro 20
4 HepaBHOBECHBIE [ToaroroBka k mpakTuye- 4 |OIIK-2, |KouTtpoawsHas paborta,
HOCHTEJH 3apsia CKHM 3aHSATHSIM, CEMHHA- IIK-2 Ompoc Ha 3ausTusax, OT-
pam YeT 110 MPAaKTUYECKOMY 3a-
HTHIO, Tect
[TpopaboTka JIEKITMOHHOTO 3 fo, 1ec
Marepuaia
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 9
5 IloBepxHOCTHBIE [IpopaboTka JIeKIIMOHHOTO 1 OIIK-2, |KonutponbHas pabora,
SIBJICHUS B Marepuala [1K-2 Onpoc Ha 3anatusx, Tect
TOJIYHPOBOIHHIKAX [ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Utoro 3
6 OnTtuueckue coiictBa | [loaroroBka k nmpakTuue- 2 |OIIK-2, | KoutpoasHas paborta,
MOJTYTIPOBOHUKOB CKHUM 3aHSATUSIM, CEMHHA- I1K-2 Onpoc Ha 3aHaTusx, Ot-
pam YeT 110 MPAKTUYECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 2 narhio, Tect
Martepuana
[ToaroroBka K KOHTPOJIb- 2

HBIM paboTam
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Htoro

7 ®OTOANEKTPUIECKHE IToaroroBka K npaxkTuye- OIIK-2, |KonuTponbHas paborta,
SIBJICHUS B CKHM 3aHSITHSIM, CEMHHA- TIK-2 Onpoc Ha 3anatusax, Ot-
IOJTyTIPOBOJHUKAX pam YeT 10 JIabopaTopHOil pa-
IIpopaboTka JIEeKIIUOHHOTO 1 6ore, Or=er o H,?aKTqu_
KOMY 3aHSITH T
Mmarepuana CKOMY 3a fo, 1ec
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 11
8 JIromuHECIEHIINSA IIpopaboTka JIEKIIUOHHOTO 1 OIIK-2, |KonrponsHas pabora,
TIOJIYIIPOBOTHUKOB Marepuaia [1K-2 Onpoc Ha 3aHaTusx, Tect
ITonroroBka Kk KOHTPOJIb- 2
HBIM paboTam
UTtoro 3
Hroro 3a cemectp 66
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa
5 cemecTp
9 Ananus Texuuueckoro | CamMoCTOsATEIbHOE H3yUe- 10 |OIIK-2, |Beictymienue (qokmnam) Ha
3amanus. JlurepatypHplii | HHUE TeM (BOIPOCOB) TEOpe- I1K-2 3aHSATHUH, 3alllATa KypCO-
0030p TUYECKOHM 4acTu Kypca BBIX TIPOEKTOB / KYPCOBBIX
Vroro 10 pabot, OTYeT 1o KypcoBo-
My MIPOEKTY / KypcOBOM
pabore, CobecenoBaHme,
Tect
10 PacueTtHas yacthb Brinosnnenune kypcoBoro 20 |OIIK-2, |BeicTymienne (nokmnam) Ha
KypCOBOT'O IIPOEKTa poeKTa / KypcoBoit pabo- [1K-2 3aHATHH, 3alIUTa KypCcO-
THI BBIX ITPOEKTOB / KypCOBBIX
Vitoro 20 pabot, OT4eT 1Mo KypcoBo-
My MPOEKTY / KypCOBOU
pabote, CobecenoBanue,
Tect
11 ITpoekTHas 4yactob Brinonaenue KkypcoBoro 14 |OIIK-2, |BsicTynnenue (qokiajn) Ha
KypCOBOTO ITPOEKTa IpoeKTa / KypcoBoi pabo- [1K-2 3aHATHH, 3alIuTa Kypco-
TBI BBIX ITPOEKTOB / KypCOBBIX
Hroro 14 pabot, OTuer no Kypcoso-
MYy MPOEKTY / KypCOBOM
pabote, CobecenoBanue,
Tect
12 Hanncanue otueTa no | BeinosnHeHnue KypcoBoro 10 |OIIK-2, |Beictymienue (0kiaa) Ha
KYpPCOBOMY IIPOEKTY MIPOEeKTa / KypcoBoii pabo- [IK-2 3aHATUH, 3alIUTa Kypco-
THI BBIX MIPOEKTOB / KYpCOBBIX
T, OTYeT 10 K BO-
Wroro 10 pabot, OT4YeT 1o KypcoBO

MY MPOEKTY / KypCOBOU
pabote, CobecenoBanue,
Tect
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Hroro 3a cemectp 54

Hroro 156

10. KypcoBoii npoekT / kypcoBasi padota
TpynoeMKOCTh ayTUTOPHBIX 3aHATHI U (pOpMHUpYeMbIe KOMIICTEHIIMH B paMKax BBITOJHEHUS Kyp-
COBOTO ITPOEKTa / KypCcoBOH paboThI mpencTaBieHs! Tabmuie 10.1.
Tabmuua 10.1 — TpymoeMKoCTh aymUTOPHBIX 3aHATUI B HOpMHUPYyEMbIe KOMIIETCHIIMH B PaMKaX BBIMOJIHE -
HUSI KYPCOBOTO TMPOEKTa / KypCOBOH pabOTHI

8 Y
= 2 E
3 = =
Oz
o = > O
HanmenoBanue ayMTOPHBIX 3aHIATHI E ;- S o
o S E
X g =
al e 2
= S
5 cemecTp
Boinaua 3ananuii Ha KypcoBOU poekT. M3i10keHne nopsiaka Bbl- 2 OIIK-2, [1K-2
nosiHeHus1. TpeboBaHus K 0POPMIICHUIO U 3aIIUTE KYPCOBOTO
IIPOEKTA.
CornacoBaHue CIIUCKA JUTEPATYPHBIX HCTOYHUKOB U IJIaHA 0030p- 2
HOM 4acTu MPOEKTA.
AHaJIN3 UCXOIHBIX TAHHBIX MO MPOEKTY. AHATUTHYECKHUE PACUETHI. 4
IIpoBepka rpadguueckux MaTepuagoB MPOEKTa. 4
[IpoBepka odopmiieHus: IpoeKTa, Mpea3alluTa. 2
3aiuTa KypcoBOro IpoeKTa B BUE MPE3EHTALUH. 4
Hroro 3a cemectp 18

10.1. TeMbI KypCOBBIX IPOEKTOB / KyPCOBbIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYPCOBBIX paboT:
—  Herekropubiii quon llorrku;
— Cwmecurensnbiii guon HloTTky;
— Jluon I'aHHa;
— CBUY Bapuxkarr;
—  @oroguo;
— Caeronuop.

11. PeiiTunroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yUYaIOIIUXCS

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
KonTpomnsnas padota 5 10 15
Otuer no naboparopHoit 10 10 20
pabote
OT4er 1o NpaKTUIECKOMY 5 10 10 25
3aHATHIO
Tect 5 5 10
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Hrtoro makcumyM 3a nepu- 10 30 30 70

on

DK3aMeH 30

Hapacraromum nrorom 10 40 70 100
5 cemectp

BricTymuienne (okiam) Ha 5 5 5 15

3aHSATHH

3amnmTa KypCcoBbIX ITPOCK- 30 30

TOB / KypCOBBIX pabOT

Ot4er o KypcoBomy 10 10 10 30

MPOEKTY / KypcoBoil pabo-

TE

CobecenoBanue 8 9 8 25

Wroro makcumymM 3a nepu- 23 24 53 100

on

Hapacraromum utorom 23 47 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuManbHOU cymMMBbl OaiioB Ha gaty KT 5

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

4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeanHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. ®usuka KOHAECHCUPOBAHHOTO COCTOSIHMS: ydeOHoe mocobue s By3oB / FO.A. Baiikos, B.M.
Kyznenos. — M.: BUHOM. JlaGoparopus 3nHanuii, 2011. — 294 c. (nanuuue B Oubmnorexke TYCYP - 45
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9K3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. CwmupnoB C.B. ®usuka tBepaoro tena: yueonoe nocodue. — Tomck, TI'Y, 2003. — 276 c. (una-
auuue B onbmmoreke TYCVYP - 24 5k3.)
2. [IlaBnos I1.B. ®usuka tBepaoro tena: Yueouuk s By3oB / [1.B. [1aBnos, A.®. Xoxios. — 3-¢
u31., crepeotur. — M.: Beicias mkona, 2000. — 496 c. (manuune B 6ubmuorexke TYCVYP - 60 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. CwmupaoB C.B., 3apuxoBckas H.B. ®u3uka KOHIEHCHPOBAHHOTO COCTOsIHUA. DU3uKa moiy-
MPOBOJHUKOB: YUeOHO-METOANYECKOE MOCOOUE M0 ayJUTOPHBIM MPAKTUYECKUM 3aHATHAM M CAMOCTOS-
TeNbHON padoTe Mo nucuuIuiMHaM «®Pu3uka KOHIEHCUPOBAHHOTO COCTOSHUS» U «Dusnka noaynpoBoji-
HUKOB» JUIsl CTYJEHTOB HanpasieHUil noaroroBku 210100 «OnekTpoHuKa 1 HaHOZJIEKTPOHUKa» 1 222900
«HaHOTeXHOIOTHA 1 MUKPOCUCTEMHAs TEXHUKA». — ToMCK: TOMCKHI rOCYIapCTBEHHBIN YHUBEPCUTET CH-
CTEeM YMpaBlieHUs U pa-auosrnnekTponuku, 2011. — 35 c. [DnexkrtponHsiii pecypc]| - Pexxum noctyma:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Smirnov/Smirnov_FKS UMPpdf (nata o6pamenus: 05.07.2018).

2. @®wusnka MoJynpOBOAHUKOB: YUYEeOHO-METOIUIECKOE TTOCOOHE 10 JabopaTOpHBIM paboTam ISt
CTYZIeHTOB HampasieHuil moaroroBku 11.03.04 «3OnekTpoHUKa U HAHODIEKTPOHUKA», TPOPHiIb « MHUKpO-
ANEKTPOHUKA U TBEPAOTENbHAsA AMEeKTpoHuKa», 28.03.01 «HaHOTEXHOIOTHMM U MUKPOCHUCTEMHAsI TEXHU -
Kay», npopuib «HaHOTeXHONOTUN B 3IEKTPOHMKE W MHUKpocucTeMHoM TexHuke» / Caspyk E. B., Ka-
pauckuii B. B., CmupunoB C. B. - 2016. 37 c. [OnektpoHHbIi pecypc] - Pexwum npocryma:
https://edu.tusur.ru/publications/6278 (nata obpamenus: 05.07.2018).

3. CwmuphHoB C.B. ®u3uka noiaynpoBOJIHUKOB: METOANYECKUE YKA3aHUS 10 BBIITOJIHEHUIO KypCO-
Boro mpoekra. - Tomck: TYCVYP, 2018. - 16 c. [OnexktpoHHblii pecypc] - Pexum nocryna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%?20disciplin/Smirnov/FP_kurs.pdf
(mara obOpamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydYarommxcs
U3 YKCiIa JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI U MHBAIMIOB MPEAOCTABISIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbsSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1t JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1ML ¢ HAapyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI

1. OO6pa3zoBarenbHblil TOpPTaN B CBOOOJHOM focTyme: «Pu3uKa, XMMHUs, MaTeMaTUKa CTyJCHTaM
u mkonsHuKaM. O0pasoBatenbHbI TpoekT A.H. Bapruna» — Pexxum poctyma: http:// www.phds.ru/

2. «EnuHOe OKHO JocTyna K o0pa3oBaTeldbHBIM pecypcaM» [DNEeKTpOHHBIN pecypc]: nHpopma-
[MOHHAS cucTeMa. — Pexxum gocrtyma: http://window.edu.ru/

3. «eLIBRARY.RU» [DnekTpoHHbIH pecypc]: HayuHas j1eKTpoHHas 6ubnuoreka. — Pexxum no-
cryna: http://elibrary.ru

4. «Hayuno-o0pa3oBarenbHbiii nopran TYCYP» [OnekrponHblif pecypc]: HayuHO-00pa3oBa-
TEJBHBIA OPTAJ YHUBepcuTeTa. — Pesxum nocryma: http://edu.tusur.ru/
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

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

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
Jlaboparopust GU3MKH KOHIEHCHPOBAHHOTO COCTOSHUSL M MAaTEPUATIOB SJIEKTPOHHOU TEXHUKH
ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs JJIs PO -

BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIA, TOMEIICHUE JII KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUSI KYPCOBBIX padOT), MOMEIIEHUE IS
MPOBEICHUS TPYMNIOBBIX U HMHIWBUIYaJIbHBIX KOHCYIBTAIIM, TMOMEIICHHE AJI1 MPOBEACHUS TEKYIIEro
KOHTPOJISI M IPOMEXKYTOUHOM arTecTaliiu

634034, Tomckas obmactb, . Tomck, Bepmmmauna ynauna, a. 74, 119 aya.

Onucanue uMeroIerocs 000py10BaHUs:

- Jlaboparopusie makeThl: « TemmepaTypHble cCBOWCTBa (heppOMarHUTHBIX MarepualioBy, «Temrie-
paTypHbI€ CBOWMCTBA MPOBOJAIINX MaTepraioBy, « OObEMHOE U TOBEPXHOCTHOE COMPOTUBIIEHUE W30S -
OHHBIX MaTepuaiioBy, «IIpoboit TonkoruieHouHbIX KoHAeHcaTopoB (TIIK)», «TemmeparypHas 3aBUCH-
MOCTH TIPOBOAMMOCTH JTUAJIEKTPUKOBY», «DOTORIEKTPUUECKUE CBOMCTBA IMOJYIPOBOJHUKOBBIX MaTepua-
0By, «OnpeneneHre MUPHUHbBI 3aMPEIIeHHON 30HbI TOJIYIIPOBOAHUKOBY, «Onpenenenne tTepMmo-I/C mo-
TyPOBOAHUKOBY, «Iddekt Xomnay, « ekt [lenprhey.

- JlaboparopHoe obGopynoBanue u mpuOopbl: uamepurenab E7-8 (2 mr.), Bomet™MeTp B7-22A (5
mrt.), amnepmerp P-195, M-253 (2 mr.), UICTOUHUK MOCTOSIHHOTO TokKa b5-47, snekrpomerp B73-42,
MynsTUMETp B7-22A (2 mT.), m3meputenb ummutanca E7-20, repaommetp E6-13, meus mabopatopHas (2
mT.), mpudop amst uccnenosanus npodost TIIK, maGoparopustit crenn CPII-5 (2 mwrt.), BonsT™MeTp B7-26,
BobT™METp ItpoBoit D4214, BonmeTmeTp D238,

MCTOYHUK MOCTOSTHHOTO TOKa b5-47, usmepurens ummuranca E7-20;

- Komnstotephsie 1aboparopHbie paboThI (4 mT.);

- [IK (4 wr.);

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBarens.

[IporpamMmMHoOe obecrnieueHue:

— LibreOffice

— Microsoft Visual Studio 2010

— PDF-XChange Viewer

— PTC Mathcadl3, 14

— Windows XP

13.1.3. MaTepuajibHO-TeXHUYECKOE U TPOrPaMMHOe o0ecneyeHue sl JJadoOpaTOPpHbIX padoT
Jlaboparopusi GU3NKH KOHICHCUPOBAHHOTO COCTOSHUSI M MAaTEPHUAIIOB 3JICKTPOHHOM TEXHUKH
yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJCHMSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ul MPOBEACHUS 3aHATHUH CEMHHAPCKOIO
TUTA, TIOMEIIEHHUEe UIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
MPOBCACHHUA TPYMIIIOBBIX W HWHAUWBHUAYAJIBbHBIX KOHCYHBT&HHﬁ, NMOMCHICHUC JId MPOBEACHHA TCKYHICTO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallu

634034, Tomckast obnactsb, . Tomck, Bepumnuna ynuna, a. 74, 119 aya.

Ornucanune UMerIerocs 000pyI0BaHUS:
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- JlaGopatopHbie MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX Marepuanony, « Temre-
paTypHble CBOMCTBA MPOBOJAIINX MaTeprasioBy, «OObEMHOE U TOBEPXHOCTHOE COMTPOTUBIICHHUE U30JIALIN -
OHHBIX MatepuanoBy, «lIpoboii ToHkomneHouHBIX KoHIeHcaTopoB (TIIK)», «TemmeparypHas 3aBHCH-
MOCTb MPOBOAUMOCTH JUAIEKTPUKOBY», «DOTOAIEKTpHUUECKHE CBOMCTBA MOIYNPOBOJHUKOBBIX MaTepHa-
10B», «OnpeneneHne MUPHUHbI 3alpeIIeHHO 30HbI OIYIIPOBOAHUKOBY, «Onpenenenue tepmo-O/C no-
TypoBOAHUKOBY, « I dexT Xomnay, «dddekt [TenpThey.

- JlaGoparopHoe oOopymoBanue u npubopsl: uzmeputens E7-8 (2 mr.), BomstMeTp B7-22A (5
mT.), amnepmerp ®-195, M-253 (2 mT.), HICTOYHHUK MOCTOSTHHOTO TokKa b5-47, snextpomerp B73-42,
mynbTEMETp B7-22A (2 mit.), m3mepurens nmmutanca E7-20, tepaommetp E6-13, meus nabopatopnas (2
mT.), npubop st ucciaenoBanus npodos TIIK, maboparopusiii ctena CPII-5 (2 mT.), BomsT™MeTp B7-26,
BoNbTMETp 1HPppoBoit P4214, BonsTmerp D238,

HMCTOYHUK MOCTOSHHOTO TOKa b5-47, usmepurens ummutanca E7-20;

- Komnbrotepnsie nadopatopHsie padoTsl (4 1miT.);

- [IK (4 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpammHOe obecrieueHue:

— LibreOffice

— Microsoft Visual Studio 2010

— PDF-XChange Viewer

— PTC Mathcadl13, 14

— Windows XP

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(opManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI C OFPAHMYeHHBIMH
BO3MOKHOCTSIMM 310POBbSI H HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYIIECTBIISIETCS C MCIIOIb30BAaHUEM CPEICTB O0YYEHHUS OOIIETO U CIeIUATIbHOTO Ha3HAYCHHS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUWJIMBAIOIIEH anmaparypbl, MyIbTUMEIUHHBIX CPECTB U APYTUX TEXHMYECKHX CPEJICTB IpHeMa/Tiepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAINMIHOCTBIO, IOPTATUBHON MHIYKIIMOHHON CHCTEMBI. YueOHas ayAuTOpusi, B KOTOPOH 3aHHUMAIOTCS
oOyyarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIE 3agaHus
1. lnuHa cBOoO6OAHOTO TIpoOera 3aBUCUT OT SHEPTUU T10 CTETICHHOMY, 3aKOHY, TIPH pACCEUBAaHUM Ha
aKyCTH4eCKHX (DOHOHAX, ITa CTENEHb MPUHUMAET 3HAYCHHE:
a) l;
0) -1;
B) 0;
r) 1/2.

2. TennonpoBOIHOCTH, 0OYCIIOBIEHHAs NEPEHOCOM TeIJia 3a CUeT TEeIUIOBBIX KONeOaHWH aToOMOB
KPUCTAJNINYECKON PEUIETKH, Ha3bIBAETCH. . .

a) poHoHHAas;

0) snekTpoHHAs (ABIPOYHAS);

B) OurmnosnspHasi;

r) oTOHHAS;

1) SKCUTOHHAS.

3. TemyonpoBOTHOCTH 32 CUET MEpEeHOCca TETIa H3ITydeHHEM Ha3bIBACTCH. . ..
a) oHOHHas;

0) aneKTpoHHas (ABIPOYHAs);

B) OunosspHas;

r) oToHHas;

J1) SKCUTOHHAS.

4. Dddext, cBA3aHHBIA CO CI0XKHOW 30HHON CTPYKTYpOH B MOJYNMPOBOJHUKAX U BO3MOXKHOCTBIO
MEX30HHOTO HJIK MEXJIOJIMHHOTO PACCESIHUSI, Ha3bIBACTCH. ..
. 3¢ dexrom 3uHepa;
. 3¢ ¢exrom ["anHa;
. YIapHOU MOHU3ALMEM;
. 3¢ dexrom Xomra.

AW~

. Oddext ["'anna HabmogaeTcs B TaKUX MOJSIX, IPU KOTOPBIX ApeidoBast CKOPOCTS ...
. CTAHOBUTCSI CPAaBHUMOM C TETNIOBOW CKOPOCTHIO;

. MHOTO 0OJIbIIIE€ TEIIOBOM CKOPOCTH;

. MHOT'O MEHBUIE TEIJIOBON CKOPOCTH;

. CTAHOBHTCSI CPaBHUMOM ¢ (pa30BOil CKOPOCTHIO;

A WK — W

. [Ipy KakOM yCI0BMM HOCUTENHM 3apsiia HE HAXOJATCS B TEIJIOBOM PAaBHOBECHHM C PELIETKON?
. KOrJia dJIEKTPOHHAs TEMIIEpATypa CPaBHUMA C TEMIIEpaTypOU KPUCTAILIA;

. KOrJia 3JIEKTPOHHAs TEMIIEpAaTypa MHOIO MEHBIIIE TEMITEPATypbl KPUCTAILIA;

. KOTJIa 2JIEKTPOHHAs TeMIIepaTypa MHOTO OOJIbIIIEe TeMIIepaTypbl KprcTasia.

W N~
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. Bnepssie cBoii 2 ekt ["'anna Habmoman B. ..
. bochune nHIMS;

. hochune rammms;

. KpEMHUY;

. apCeHUJIe TaJlTusl.

AW = Q

. [Ipu yBenuueHuu Hanps>KeHHOCTH MOJIsl HACTyMaeT IpoOoii B TOM cllydae, €Clli. ..
. TeHEpaIUsl KOMIIEHCUPYETCS] pEeKOMOUHAITHECIH;

. TeHepalys He KOMIIEHCUPYETCsl peKOMOMHAIIHEIH;

. PeKOMOMHALIMST KOMIIEHCUPYETCS TeHepaIieii;

. peKOMOMHaLMs HE KOMIICHCUPYETCS TeHepaliei.

AW N — oo

9. YMeHbIIICHHE PHEPTUU WOHHU3ALNUH JIOHOPA YBEIUYMBAET BEPOSTHOCTh TEPMHUUYECKOTO BO30Y-
JKJICHUS COTJIACHO CTAaTUCTHKE. ..

1. Bo3e-DiiHmTeiHA;

2. ®epmu-/lupaka;

3. MaxkcBemna-bonsimana;

4. bonpiMana.

10. IIpu 351eKTPOCTATUYECKOM NOHNU3ALIMU KOHIICHTPALIUS OKa3bIBACTCA. . .
1. nuHelHO#M (yHKIHEH;

2. norapupmudeckoit GpyHKIMEH;

3. mapabonuveckon PyHKIIUECH;

4. SKCTIOHEHLIMANBbHON (DyHKIIKEH.

11. PexoMOuHanus1, Mpu KOTOPOH JIEKTPOH MPEkKIe, YeM PEeKOMOMHUPOBATH C IBIPKOM, 3aXBaThIBa-
€TCs1 HEKOTOPBIM JIOKAJIBHBIM LIEHTPOM, UMEIOIUM YPOBEHb DHEPIUHU B 3alIPEIICHHOMN 30HE, a 3aTeM Iepe-
XOJIUT B BJICHTHYIO 30HY U pEKOMOWHHUPYET C JBIPKOH, HA3bIBACTCH. ..

1. mpuMecHON peKOMOWHAIIUEH;

2. pekoMOMHaIMel Yepe3 JTOKAIbHbBIE COCTOSHUS;

3. MEeXIIPUMECHON PEKOMOMHAITHEH;

4. 5KCUTOHHOM peKxoMOMHaINeH.

12. B MeX30HHOM U3Ty4aTeIbHOW PEKOMOMHALIMU MOTYT Yy4acTBOBATb. ..
1. TonbKO (OTOHBI;

2. TONIBKO (DOTOHBI U AIICKTPOHBI;

3. TOJNBKO JIEKTPOHBI U ABIPKY;

4. TONBbKO (POTOHBI U JBIPKH.

13. JIna xapakTepUCTUKH PEKOMOMHAIIMOHHBIX MPOIIECCOB B MOJIYINPOBOJHHUKE BBOIUTCS IOHS-
THE...
. BpeMs JKU3HU HEOCHOBHBIX HOCUTEINIEH 3apsiaa;
. BpeMsl )KM3HM OCHOBHBIX HOCHTEJEH 3aps/a;
. KOHIIEHTPAl[Ul HEOCHOBHBIX HOCUTENIEH 3apsa;
. KOHLICHTpAIlM¥ OCHOBHBIX HOCUTENICH 3apsaa.

AW N —

14. Mopenb, B KOTOPOil OITMCAHO BBISIBJICHHWE 3aBUCUMOCTH BPEMEHH >KM3HH 3JICKTPOHHO-IIBIPOY-
HBIX I1ap OT IOJIOKEHUS YPOBHS DepMU, HOCUT Ha3BaHUE. ..

1. Xomma-Illoxknu-Puna;

2. bonpiMana;

3. Oxke;

4. bo3ze-DiiHIITENHA.
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15. Tlornomenue cBera NOTYHIPOBOAHUKOM, CBSI3aHHOE C BO30OY)KICHHEM KOJIeOaHU KpUCTaNlIH-
YECKOH peIeTKH, HAa3bIBAIOT ... MOIVIOIEHUEM.

1. pemieTOYHbBIM;

2. IPUMECHBIM;

3. COOCTBEHHBIM;

4. S5KCUTOHHBIM.

16. B cnabpIx MOJISAX 3aBUCHMOCTH TUIOTHOCTH TOKA OT MPUJIOKEHHOTO TOJIA. . .
1. mapaGonuieckas;

2. KyOudeckas;

3. IMHEHHAS,

4. runiepbosmyecKas.

17. Kakue 3¢deKThl CHIBHOTO OIS MPUBOIAT K U3MEHEHHIO TTOJIBIYKHOCTH HOCUTENEH 3apsaaa?
1. a3pdexr 'anHa n ynapHast HOHU3ALKS;

2. 3¢ dexr 'anna u 3 dexT pazorpera 3MEKTPOHHO-IBIPOYHOTO T'a3a;

3. ynapuas noHu3zanus u 3gpdexr 3unepa;

4. snexTpocTaTHiecKkas noHusamnus u 3pdext 3unepa.

18. Kakoit mporiecc pekoMOUHaIuu onuckiBaeT Teopus Xosuia — [lokmu — Puma?
1. MEXK30HHYIO U3ITyYaTeNbHYIO;

2. MEXX30HHYIO 0€3bI3ITy4aTeNIbHYIO;

3. pekoMOUHAIIHIO Yepe3 JOBYIIKH;

4. Oxe-peKOMOMHAIIHIO.

19. OOpBIB IEPUOJUYHOCTH KPUCTAUIMYECKOTO MOTEHIIMAIa Ha TOBEPXHOCTH MIPUBOAMT K MOSIBIIE-
HUIO JIOKAJM30BAHHBIX COCTOSIHUN, SHEPreTUYECKHE YPOBHU KOTOPBIX PACMOJAraroTCs B 3alpellieHHON
30HE. DTH COCTOSIHUS Ha3bIBAIOT COCTOSHUSIMU ...

1. Xomna-1lloxknu-Puna;

2. bopna-Kapmana;

3. Tamma;

4. ®epmu-lupaxka.

20. Koo dunueHT noromeHus XxapakTepu3yeT HHTEHCUBHOCTh CBETA!
1. mporenmiero yepes oopaserr;

2. MOTJIOMIEHHOTO B 00pasiie ¢ eAMHUIHON TOJITUHOM;

3. MOrJIoIIEeHHOT0 B 00paslie B €ANHUILY BPEMEHHU;

4. BomreIiero B oopaseir.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. CraTucTuKa 3JIEKTPOHOB U JIBIPOK B COOCTBEHHBIX, IPUMECHBIX M KOMIIEHCUPOBAHHBIX IOIY-
IIPOBO/IHUKAX.

2. TemnepatypHasi 3aBUCUMOCTD I0JIOKEHUsI YpOoBHS DepMU B COOCTBEHHBIX M IPUMECHBIX TOJTY-
IIPOBO/IHUKAX.

3. IIpuMecHbI€ NOTYIIPOBOJAHUKH IIPH OYEHb HU3KUX TEMIIEpaTypax.

4. CuiibHOJIETMPOBaHHbIE TIOIYIPOBOAHUKH. KpuTepuii CHIIBHOTO JIETMPOBaHMUSL.

5. MexaHu3Mbl paccesiHUsl SIIEKTPOHOB U ABIPOK.

6. Kunernueckoe ypaBHeHue bonbimana.

7. BpeMs penakcauuu.

8. TemneparypHas 3aBUCHUMOCTD ITOIBM>)KHOCTH HOCHUTEIIEH 3aps/Ia.

9. 'anpBaHOMarHuTHeIe sABIeHUS. D ekt Xoma.

10. T'annbBaHOMarHuTHBIE IBJIEHUS. MarHUTOPE3UCTUBHBIN YPPEKT.

11. Tepmoanextpuueckue snenus. Tepmo-OIC.

12. Tepmoonnextpuueckue spieHus. Ipdekr 3eedeka.

13. Tepmonnextpudeckue spiaenus. Ipoext [lenbThe.
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14. Tepmonnektpudeckue siBiaenus. Ipdext Tomcona.

15. DddexTsl B CUIBHBIX AMEKTPHUUECCKUX TMOJSAX. DIEKTPONPOBOAHOCTh B CHILHOM D3JIEKTPUYC-
CKOM IIOJI€.

16. DddexThl B CHIBHBIX AJIEKTPUUECKHUX MONSIX. PazorpeB HocuTenei 3apsiaa.

17. D deKTbl B CHIBHBIX 3JEKTPHUECKUX MOsX. Dpdekt 3unepa.

18. DddexThl B CHIBHBIX dJIeKTpUUeckuX moisax. D¢ ekt ['anHa.

19. D dexThl B CUIIBHBIX 3JEKTpUUEcKUX noiisix. Dpdext Openkens.

20. PaBHOBECHBIE U HEPABHOBECHBIC HOCUTEM 3apsia.

21. bunonsipHasl ¥ MOHOIIOJIIPHAsI ONTHYECKasi TeHEpaLUs.

22. MakcBeITIOBCKOE BpeMsI pelaKCalluu.

23. MexaHu3Mbl PEKOMOUHAIINH.

24. Teopus pexomOuHauu Xosia-1lokmu-Puna.

25. TemneparypHasi 3aBUCUMOCTb BPEMEHU )KM3HU HOCUTENEN 3apsja.

26. YpaBHEHHE HENIPEPBHIBHOCTH.

27. Muddys3us u apeiid HepaBHOBECHBIX HocHuTeneH 3apsana. CooTHOMIEHU DUHIITEHHA.

28. Ilpupoaa mOBEpXHOCTHBIX YPOBHE.

29. Dddext nmos.

30. BausiHue MoBEpXHOCTHON PEKOMOWHAIIMN HA BpEeMs KU3HH HOCHUTEIICH 3apsa.

31. OnTrueckue K03 PUIUEHTHI.

32. MexaHu3Mbl NOMJIOLIEHUS CBETA B TTOJYITPOBOAHUKAX.

33. Buyrpennuii u BHemHuHA (HoT03dDeKT.

34. ®oronpoBoauMocTh. Penakcamus GoTOmpOBOIUMOCTH.

35. ®oTonpoBOAUMOCTh MPH HATUYUU MOBEPXHOCTHOM pekoMOMHanuu U auddysun HocuTenei
3apsna.

36. Dddexr Jlembepa.

37. ®oTod5IeKTpOMarHuTHBIN A (HEKT.

38. Jlrtomunecuenuus. TUIbI IFIOMUHECLIEHIIUH.

39. TemniepaTypHO€ TYIIEHUE JTIOMUHECIIEHIIMH MOJTYITPOBOIHHUKOB.

40. CrioHTaHHOE ¥ BBIHYKJEHHOE U3JTyUYEHUE CBETA.

14.1.3. Tembl KOHTPOJILHBIX PadoT
1. PacyeT KOHIIEHTpALMX HOCUTENEH 3apsia B NOJYIPOBOAHUKAX. [ albBAHOMarHuTHBIE U TEPMO-
IIEKTPUYECKUE SIBJIICHUS.
2. HepaBHoBecHbIe HOcUTenu 3apsiga. Dorosnekrpuyeckue 3PGeKTo.

14.1.4. TeMbI 1OKJIA10B
1. KarononoMuHeCcHeHIIMS TOTYTPOBOIHUKOB.

2. Kpemuuesie hoTorpeoOpa3oBaTenii COTHEUHOM YHEPTUH.
3. OcobeHHOCTH MPBDKKOBOW MPOBOJMMOCTH HEYIOPSIOUCHHBIX CHCTEM.
4. DneKkTpuuecKue CBONCTBA MOITYIIPOBOJAHUKOBBIX CTPYKTYP.

5. HenuneliHOE NOMIOIIEHUE B TIOJIYIIPOBOAHUKAX.

14.1.5. Tembl 0IPOCOB HA 3aHATHAX

1. 3oHHas aAuarpamMmMa cOOCTBEHHOTO, TPUMECHOTO U KOMIIEHCHPOBAHHOTO TIOYTPOBOIHHKA.

2. TemnepatypHasi 3aBHCUMOCTh KOHIICHTPAIIUHU U AJIEKTPOTIPOBOJHOCTA COOCTBEHHBIX M TIPUMeEC-
HBIX TIOJTYTTPOBOIHHUKOB.

3. TemnepaTypHas 3aBUCUMOCTH TIOJIOKEHHS YPOBHsSI DepMu B COOCTBEHHBIX M MIPUMECHBIX TOTY-
MIPOBOJTHUKAX.

4. l'anpBaHOMAarHUTHBIE SABICHUA: (P (DHeKT Xomna 1 MarHUTOPE3UCTUBHBIN YD DEKT.

5. Tepmonnextpuueckue sipnenus: Tepmo-I/C, addext 3eedeka, [lensthe 1 Tomcona.

6. HepaBHOBeCHbIE HOCUTEIH 3aps/a.

7. Mubdy3us u apeiid HepaBHOBECHBIX HOCUTENEH 3apsia.
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8.
9.

Ornrtruyeckre CBOMCTBA MOIYNPOBOIHUKOB.
DOTORIEKTPUUECKHUE SBICHUS B MTOJIYIPOBOJHUKAX.

10. JIroMuHECIIEHTINS.

O 00 1IN DN K~ W~

AW~

6.
14.2.

14.1.6. Bonipocsl Ha co0eceroBanue

. KatomonmromuHe clieHIAS TTOTYTIPOBOJHUKOB.

. Kpemnuessie poronpeodpazoBaTesid COIHEYHON SHEPTHH.

. Oco0eHHOCTH MPBIKKOBOM MPOBOJUMOCTH HEYNOPSAJOUYEHHBIX CUCTEM.
. DIEKTpHUYECKHE CBOMCTBA IMOYIIPOBOIHUKOBEIX CTPYKTYP.

. TepMoanekTprUecKue SBJICHUS B IOIYITPOBOJIHUKOBBIX CTPYKTYypax.

. ['asIbBAHOMAarHUTHBIE SIBICHMS B TIOJYIIPOBOJAHHUKOBBIX CTPYKTYpax.

. HenmmueliHoe norionieHue B NOIypOBOAHHUKAX.

14.1.7. Bonipocsl 1Jis1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPaAM

. PacueT Temneparyp Ha 30HHOM AuarpaMmMe MOJIyIpOBOJHHUKA.

. Pacder u moctpoenue TeMnepaTypHbIX 3aBUCUMOCTEH KOHIIEHTPAIMH U AJIEKTPOIPOBOJHOCTH.
. PacueT u nmocTpoenue teMrepaTypHOi 3aBUCUMOCTH MOJ0XKEHUS ypoBHS Depmu.

. Pacuet xoHneHTpanuu Hocurenel 3apsaa metoaom tepmo-I/IC, Xomna u 3eedeka.

. PacueT n30bITOYHON KOHIIEHTPAIIMK HEPABHOBECHBIX HOCUTENIEH 3apsia.

. Pacuer nuddy3nonnoro u apeiioBoro TOKOB HEpaBHOBECHBIX HOCHUTENEH 3apsa.

. Pacuet ontryeckux ko3¢ pUIMEHTOB NOIYIPOBOJHUKOB.

. Pacuet DJIC u Hanpsxenus Jlemoepa.

. Pacder (hoTORIEKTPOMArHUTHOTO HAMIPSKEHUS U TOKA KOPOTKOTO 3aMBIKAHUSI.

14.1.8. Temb1 1a00paToOpHBIX padoT

. I3mepeHnne KOHIEHTpauy HOCUTENEH 3apsaa B OJyNPOBOJAHUKAX MeTo1oM TepMo-I/IC.
. I3MepeHue KOHIIEHTpauy 1 NOABUKHOCTH HOCUTEIIEH 3apsiia METo0M XOoJa.

. U3yuenune dhoto-3/IC B momynpoBOTHUKAX

. Uzyuenue rpdexra [lenbThe B MOTYIPOBOJHUKAX

14.1.9. Tembl KypcOBBIX IPOEKTOB / KypCOBBIX padoT

. Hderexropusiit nuoa HIoTTKM;

. Cmecurenpnniii nuon IloTTky;
. JInmon I'anHa;

. CBY Bapukarr;

. Dorogno;

CBeToInoI.

Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuaJjJaM IJis JIUI ¢ OrpaHuI€HHBIMHA BO3MOKHOCTAMMU
310POBbSI U HUHBAJINI0OB

I[J'IH JiuI ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbS U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -

TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, ICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14.
T8.6.]'H/II_[8. 14 — I[OHOJ'IHI/ITCJ'IBHLIG MaTepuajibl OLCHUBAHUSA IJId JIUL C OrPAHUYCHHBIMU BO3MOXKHOCTAMU

310POBbsI U HHBAJIUJOB

Kareropun
o0yJaronmxcs

BI/I)II)I JOITOJTHUTCIBbHBIX OIICHOYHBIX
MaTcpualioB

DopMBI KOHTPOJISL U OTICHKU
pe3yabTaTOB 00YyUEHUS
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C HapymeHuIMHU
ciyxa

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

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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