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(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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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 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
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 26 0 26 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.
Tabmuua 4.1 — TpyaoeMKOCTh TUCITUILTAHBI
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 26 26 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,
3ammTa KypcoBbIX
MIPOEKTOB / KypCOBBIX
pabor, BeictyrieHue
(moksa) Ha 3aHATHH,
OTueT 1Mo KypcoBOMYy
MPOEKTY / KypCcOBOH pa-
oore, Tect, OTUer 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.
Tabmura 6.1 — TexHOIOTHHM HHTEPAKTUBHOTO 00YYEHHUS IPU Pa3HbIX (HOpMax 3aHITUI

WNHTepakTuBHBIE HNutepakt
HNHrepakTuBHBIC
Metonbt naOopaTopHble 3aHATHs, | MBHble | Bcero, u
NPAaKTUYECKHUE 3aHATHUSA, U
q JeKIUH, 4
4 cemectp
PaGora B komanze 2 6
Mo3sroso# mrypm
I[Mpe3eHTarmu ¢ 2
HCIOJIb30BaHUEM
pa3gaTouHbIX
MaTepHUayoB C
o0cyXaeHreM
IIpe3enraruu ¢ 12 12
UCIOJIb30BaHUEM
CIIaliI0B ¢ 00CYKIEHUEM
Hroro 3a cemectp: 6 6 14 26
5 cemecTp
Hroro 3a cemecTp: 0 0 0 0
Hroro 6 6 14 26

7. JIabopaTopHbie padoThI
HanmenoBanue nabopartopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padoT

3 =
2 =
Z 25
]
Haspanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padoT - &5
: X
> o =
a e g
= S
4 cemectp
3 Kunernueckue siBneHus |MI3mepeHue KOHIEHTpallud HOCUTENEH 3apsiia B OJy- 4 OIIK-2,
B MOJYNPOBOJHUKAX MPOBOAHUKAX MeToJ0M Tepmo-I/IC. [1K-2
N3MepeHne KOHIIEHTpalMy U MOJBUKHOCTH HOCH- 4
TeseH 3apsaga MeTooM XoJuIa.
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N3zyuenue s¢pdexra [lenbThe B MOTYIPOBOJHUKAX
Hroro 12
7 ®OTOAEKTPUYECKHE Nzyuenne ¢poro-3/IC B NOITynpOBOAHUKAX OIIK-2,
SIBJICHUS B Hroro [1K-2
MOJTyTIPOBOJHUKAX
Hroro 3a cemectp 16
Hroro 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHMe mpakTHUECKUX 3aHATUIA (CEMUHAPOB) PUBEACHO B Tabmuiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMUHAPOB)
3 =
3 =
Z = 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) - =5
: 2 g
> o =
a e g
= o
4 cemectp
1 Cratuctuka Pacuer Temneparyp Ha 30HHOHM AMarpaMMe MOJIyIpo- 2 OIIK-2,
3JIEKTPOHOB U JIBIPOK B BOJIHHUKA. T1IK-2
HOJTYIPOBOIHUKAX .
OJIYHpOBOAHMKA Pacdet u mocTpoeHue TeMneparypHbIX 3aBUCUMOCTEM 2
KOHLIEHTPAIMK U IEKTPOIIPOBOAHOCTH.
Pacuer u noctpoenne TemrepaTypHOU 3aBUCHMOCTH 2
I0JIO’KEHMSI YPOBHS DepMu.
Hroro
3 Kunernueckue siBneHust | PacueT KOHIIEHTpaluu HOCUTENEN 3apsia METOIOM OIIK-2,
B MMOJYNPOBOHUKAX tepmo-I]IC, Xomna u 3eebeka. [1K-2
Hroro
4 HepaBHOBECHBIE PacueT n30bITOYHON KOHIIEHTPALMU HEPABHOBECHBIX OIIK-2,
HOCHTEIH 3apsifa HOCHTENEH 3apsaa. [1K-2
Pacuet muddy3noHHOTO U APEPOBOTrO TOKOB HEPAB- 2
HOBECHBIX HOCHUTeNeH 3apsaa.
Hroro
6 OnTuueckue cBoiictBa | Pacuer onTuueckux k03((HUIIMEHTOB MOIYITPOBOTHH- OIIK-2,
MOJTYTPOBOJHUKOB KOB. [1K-2
Hroro
7 ®OTOINEKTPUUECKUE Pacuet OJIC u Hanpspxenus [lemOepa. OIIK-2,
ABJICHIA B PacueT GoTOrNIEKTPOMAarHUTHOTO HANIPSKEHHST U TOKA IIK-2
TOMyIPOBOAHHUKAX KOPOTKOT'O 3aMbIKaHHS.
Hroro 4
Hroro 3a cemectp 18
Hroro 18

9. CamocTrosiTesqibHasi paboTa

Bupl camocTosTeNbHOM paboThl, TPYAOEMKOCTh U (HOPMHUPYEMbIe KOMITETCHIIUU MTPEICTABICHBI B
Tabymite 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
~ S}
4 cemecTp
I Cratuctuka »nexktpoHoB |[loaroroBka K nmpakTuye- 6 |OIIK-2, |KontponsHas pabota, OT-
U JBIPOK B CKMM 3aHATUSAM, CEMMHA- [1K-2 YEeT M0 MPAKTUYECKOMY 3a-
MOJIyITPOBOJHUKAX pam HAThro, Tect
[TpopaboTka TeKIHOHHOTO 2
MaTepuaina
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Uroro 10
2 Paccesaue snektpoHoB | [Ipopa®oTka JIEKIMOHHOTO 2 |OIIK-2, |KonrponbHas paboTa,
U JIBIPOK B Marepuala [1K-2 Onpoc Ha 3anaTusx, Tect
TOJYHPOBOHHIKAX [ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 4
3 Kunetuyeckue sieHust |[loaroroBka k nmpakTuye- OIIK-2, |KoHTponbHas pabora,
B MMOJYNPOBOJHUKAX CKHUM 3aHSATHSIM, CEMHHA- [K-2 Ompoc Ha 3ausTusax, OT-
pam 4eT 10 J1JabopaTopHoil pa-
te, OTYeT 1o mpakTuye-
[TpopaboTka JIEKITMOHHOTO 2 6ote, Or1er no ,113 a ©
MaTepuana CKOMY 3aHsTHIO, TecT
OdopmieHne 0T4eTOB 10 12
nabopatopHbeIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 20
4 HepaBHOBECHBIE [ToaroroBka K mpakTu4e- 4 |OIIK-2, |KoutpoabHas pabora,
HOCHTEIH 3apsia CKHUM 3aHATHSIM, CEMHUHA- [K-2 Ompoc Ha 3ansaTUAX, OT-
pam YeT 110 MPaKTUYECKOMY 3a-
HATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 3 fo, 1ec
Marepuaa
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 9
5 TloBepXHOCTHBIE [TpopaboTka TeKIHOHHOTO 1 OIIK-2, |KoutponbHas paboTa,
SBJICHUS B Marepualia [IK-2 Ompoc Ha 3ansaTHAX, Tect
TOJYHPOBOIHHIKAX [ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 3
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6 Ontuueckue cBoiictBa | [loaroroBka K nmpakTuye- 2 |OIIK-2, | KonuTpoawsHas paborta,
MOJIYIIPOBOJHUKOB CKUM 3aHATHSIM, CEMHHA- [K-2 Ompoc Ha 3ausTusax, OT-
pam YeT 110 MPAKTUYECKOMY 3a-
[IpopaboTka JIEKIIMOHHOTO 2 BTHIO, TecT
MaTepuana
[ToaroroBka Kk KOHTPOJIIb- 2
HBIM paboTam
Hroro
7 ®OTOANEKTPUIECKHE IToaroroBka K nmpaxkTu4e- OIIK-2, |KonutponbHas paboTa,
SIBJICHUS B CKHM 3aHSITHSIM, CEMHHA- TIK-2 Onpoc Ha 3aHaTusx, Ot-
MOJIYIIPOBOAHUKAX pam 4eT 110 JJabopaTopHOil pa-
[TpopaboTka JIEKITMOHHOTO 1 6ore, Or4er no H,}?aKTqu_
KOMY 3aHSITH T
Mmarepuana CKOMY 3a fo, 1ec
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 11
8 JlromuHeceHuus [TpopaboTka JIEKITMOHHOTO 1 OIIK-2, |KoHTpoisbHas pabora,
IIOJIYIIPOBOJHUKOB Marepuaia [1K-2 Omnpoc Ha 3ansTHsIX, Tect
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 3
Hroro 3a cemectp 66
[lonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
5 cemecTp
9 Ananu3 Texuuueckoro | CamMoCTOsATENbHOE U3yUe- 10 |OIIK-2, Brictynuienue (noknanm) Ha
3ananus. JluteparypHslii | HUE TeM (BOIIPOCOB) TeOpe- [IK-2 3aHATUH, 3alIUTa Kypco-
0030p TUYECKOM YacTu Kypca BBIX MTPOEKTOB / KypCOBBIX
T, OTYeT 10 K BO-
Wroro 10 pabort, OtyeT no ypcoso
MY IIPOEKTY / KypcOBOM
pabote, CobecenoBanue,
Tect
10 PacueTtHas yacTthb Brinonxnenue KkypcoBoro 20 |OIIK-2, |BslcTymuienne (mokiam) Ha
KypCOBOTO MIPOEKTA npoeKTa / KypcoBoi pabo- [1K-2 3aHSATHH, 3alIUTa Kypco-
THI BBIX MTPOEKTOB / KypCOBBIX
Vitoro 20 pabot, OT4eT 1Mo KypcoBo-
MY MPOEKTY / KypCOBOMU
pabote, CobecenoBanue,
Tect
11 IIpoexTHas yacTh Brinonsenue KkypcoBoro 14 |OIIK-2, |BsicTynnenue (qokiiajn) Ha
KYpPCOBOT'O ITPOEKTA npoekTa / KypcoBoi pado- [1K-2 3aHSATUH, 3alllATA KypCO-
TBI BBIX ITPOEKTOB / KypCOBBIX
Vroro 14 pabot, OTYeT 1o KypcoBo-

My MPOEKTY / KypcOBOM
pabore, CobecenoBaHue,
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Tect
12 Hanucanue otyeta no | BeinonHenue KypcoBoro 10 |OIIK-2, |BsicTymienue (qokmnam) Ha
KYpPCOBOMY IIPOEKTY npoekTa / KypcoBoi pabo- [1K-2 3aHSATUH, 3allIATA KypCO-
TBI BBIX ITPOEKTOB / KypCOBBIX
Vroro 10 pabot, Otuet no KypeoBo-
My MIPOEKTY / KypcOBOM
pabore, CobecenoBaHue,
Tect
Hroro 3a cemectp 54
Hroro 156

10. KypcoBoii nmpoekT / KypcoBasi padota

TpynoeMKOCTh ayIMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-
COBOTO MPOEKTa / KypcOBOM paboThl pencTaBiieHbl Tabmuie 10.1.
Ta6muma 10.1 — TpynoeMKoCTs ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -

HUs KypCOBOTO MPOEKTa / KYpCOBOM pabOThI
8 v =
= 2 E
3 = g
2 2 5

HanmeHnoBaHue ayTuTOPHBIX 3aHATUH s &5
S S E
X 8 =
al e 2
~ S
5 cemecTp

Boinaua 3ananuii Ha KypcoBOM poeKT. M3i10xeHne nopsiaka Bbl- 2 OIIK-2, ITK-2

nostHeHus1. TpeboBaHus K 0POPMIICHHIO U 3aIIUTE KYPCOBOTO

MIPOEKTA.

CornacoBaHue CIIUCKA JTUTEPATYPHBIX HCTOYHUKOB U TIJIaHA 0030P- 2

HOM 4aCTH MPOEKTa.

AHann3 UCXOIHBIX JAHHBIX MO MPOEKTY. AHATUTUYECKUE PACUETHI. 4

ITpoBepka rpaduueckux MaTepragoB MPOEKTa. 4

[IpoBepka oopmiieHUsI TPOEKTa, MPEA3AIIUTA. 2

3ammTa KypcoBOTO MPOEKTa B BHJIE MPE3CHTAIINH. 4

Hroro 3a cemectp 18

10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYPCOBBIX padoT:

—  JleTeKTOpHbIN
—  CMeCHTCIBHBI
— JImon I'anHa;
— CBY Bapuxar;
—  ®dotoauon;

— Cseroguop.

quox IlotTku;
¥ quon HloTTkwy;

11. PeiiTuHroBasi cucreMa JJisl OllEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. baajbHble OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JEATEIIbBHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
12
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4 cemecTp
KonTponbhas pabota 5 10 15
OTuet no nmabopaTopHOii 10 10 20
pabote
OTt4er 1o NpaKTUIECKOMY 5 10 10 25
3aHSATHIO
Tect 5 5 10
Hrtoro makcumyM 3a nepu- 10 30 30 70
on
OK3amMeH 30
Hapacraromum utorom 10 40 70 100
5 cemecTp
Brictyruienue (okiam) Ha 5 5 5 15
3aHATHH
3amuTa KypcoBbIX ITPOEK- 30 30
TOB / KypCOBBIX paboT
Otuer o KypcoBomMy 10 10 10 30
MIPOEKTY / KypcoBoil pabo-
TE
CobecenoBanue 8 9 8 25
Hroro makcumyM 3a nepu- 23 24 53 100
on
Hapacraromum nrorom 23 47 100 100

11.2. IlepecyeTt 06a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadymie 11.2.
Tabmuia 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha Aaty KT

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

< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJCTaBlIeH B TabHIe

11.3.
Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,
Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

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

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

3 (yZIOBJIETBOPUTEIBHHO) (3aYTEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. ®usuka KOHICHCUPOBAHHOTO COCTOSHUS: yueOHOe mocobue mis By30oB / FO.A. baiikos, B.M.
Ky3nernos. — M.: BUHOM. Jlabopatopus 3nanmii, 2011. — 294 c. (Hanuuue B 6mbmuorexke TYCVYP - 45

9K3.)

12.2. lonosiHuTeIbHAS JIUTEPATYpPa
1. CwmupnoB C.B. ®usuka tBepaoro tena: yuedHoe nocodue. — Tomck, TI'Y, 2003. — 276 c. (na-
nuyne B onbmmoreke TYCVYP - 24 5k3.)
2. IlaBnos I1.B. ®usuka tBepaoro tena: YuebHuk s By3oB / I1.B. I1aBnos, A.®. Xoxios. — 3-¢
u3M., crepeotun. — M.: Beicimas mkona, 2000. — 496 c. (mHanuuue B 6ubmuorexe TYCVYP - 60 3xk3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Cwmupnos C.B., 3apukosckas H.B. ®usuka koHAEHCHPOBAaHHOTO cocTOsHUA. Pusuka nomy-
MIPOBOJTHUKOB: Y UE€OHO-METOAMUYECKOE MOCOO0ME MO ayIUTOPHBIM MPAKTUYECKUM 3aHSATHSIM U CaMOCTOS -
TeNbHON paboTe Mo aucuuruimHaM «@Du3uka KOHASHCUPOBAHHOTO COCTOSHUS» U «DU3HMKa MOTyIpoOBOI-
HUKOBY» JIJIA CTYACHTOB HampaiieHU moArotoBku 210100 «DnexkTpoHuka u HaHOAJEKTpOHUKa» 1 222900
«HaHOTEeXHOJIOTHSI 1 MUKPOCUCTEMHAs TEXHUKa». — ToMck: TOMCKUI rOCyAapCTBEHHbBIN YHUBEPCUTET CH -
CTEM YyHOpaBlieHUs W pa-auodnekTponHuku, 2011. — 35 c. [DnexTpoHHbI pecype] - Pexum nocryna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Smirnov/Smirnov_FKS UMP.pdf (nata o6pamenus: 05.07.2018).

2. ®usuka NOJYMPOBOAHUKOB: Y4eOHO-METOMUECKOEe TocoOue Mo JabopaTopHbIM paboTam Asis
CTYICHTOB HampasieHui moArotoBku 11.03.04 «DnekTpoHNKAa U HAHOAJIEKTPOHHUKAY, Tpodib « MUKpo-
AJIEKTPOHUKA W TBEPAOTENbHAs AneKTpoHuKa», 28.03.01 «HaHOTEeXHOIOTMM U MUKPOCHUCTEMHAs] TEXHU-
Ka», npopmib «HaHoTexHONOrnu B 3JIEKTpOHMKE M MHKpocucTtemMHoW TexHuke» / CaBpyk E. B., Ka-
panckuiit B. B., CmupnoB C. B. - 2016. 37 c. [OnektpoHHBI pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/6278 (nara oopamenus: 05.07.2018).

3. CwmupnoB C.B. ®usuka noiaynpoBOJHUKOB: METOAMUYECKUE YKA3aHUS 10 BBIITOJIHEHUIO KypCO-
Boro mpoekta. - Tomck: TYCVYP, 2018. - 16 c. [DnextponHslii pecypc] - Pexum moctyma:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/FP_kurs.pdf
(mara ob6pamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIs JIMI € OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIMI0B

Y4eOHO-MeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydJarommxcs
U3 YKCiIa JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl U MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
a/IaTITHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 3/I0POBbS M BOCIIPHUATHUS HH()OPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEINYECHHBIM HIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpo¢eccnonasibHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI
1. OOpa3zoBarenbHbIil TOPTaT B CBOOOIHOM Aoctyme: «Du3uka, XuMus, MaTeMaThKa CTyAEHTaM
u mkoinbHUKaM. O6pa3oBarenbHblil mpoekT A.H. Baprunay — Pexum nocrtyna: http://www.ph4s.ru/
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2. «EnmuHOe OKHO JocTyna K o0pa3oBaTelIbHBIM pecypcam» [DNEeKTPOHHBINA pecypc]: nHpopma-
IMoHHAas cucteMa. — Pexxum moctyma: http://window.edu.ru/

3. «eLIBRARY.RU» [DnekTpoHHbIH pecypc]: HaydHas JIeKTpoHHas 6ubnuoreka. — Pexxum no-
cryma: http://elibrary.ru

4. «Hayuno-o0pa3oBarenbubiii nopran TYCYP» [OnekrponHblii pecypc]: HayuHO-00pa3oBa-
TeJBHBIN TOpTan yHuBepcutera. — Pexxum nocryna: http://edu.tusur.ru/

13. MartepuajibHO-TEXHUYECKOE o0ecneyeHue QMCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneyeHune

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

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHOU aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3JieiaM TUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
Jlaboparopust GpU3MKH KOHIEHCUPOBAHHOTO COCTOSHUS M MAaTEPUAIIOB SJIEKTPOHHOU TEXHUKH
ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHIATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs IS PO -

BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHHUS 3aHITHH CEMHHApPCKOTO
TUIA, TTOMEIICHUE JII KypCOBOTO MPOECKTUPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX padOT), MOMEIEHUE IS
MPOBEICHUS TPYMNIOBBIX U MHIWBUIYaJIbHBIX KOHCYIBTAIIM, TOMEIICHHE AJIi MPOBEACHUS TEKYIIETro
KOHTPOJISI M IPOMEXKYTOUHOM arTecTaluu

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

Onucanue uMeroIerocs 000py10BaHUs:

- JlJaboparopusie makeThl: « TemmepaTypHble CBOWCTBa (heppOMarHUTHBIX MaTrepualioBy, «Temrie-
paTypHbIE CBOWMCTBA MPOBOJAAIINX MaTepraioBy, « OObEMHOE U MIOBEPXHOCTHOE COMPOTUBIIEHUE W30S -
OHHBIX MaTepuaiioBy», «IIpoboit ToHkorieHouHbIX KoHAeHcaTopoB (TIIK)», «TemmeparypHas 3aBUCH-
MOCTH TIPOBOAMMOCTH JTUAIEKTPUKOBY», «DOTORIEKTPUUECKUE CBOMCTBA IMOJYIPOBOJHUKOBBIX MaTepua-
0By, «OnpeneneHne MUPHUHbBI 3aMPEIIeHHON 30HbI TOJIYIIPOBOAHUKOBY, «Onpenenenne tepMo-I/1C mo-
TyPOBOAHUKOBY, « I dekt Xomnay, «Iddekt [lenprhey.

- JlaboparopHoe obGopynoBanue u mpuOophl: uamepurenab E7-8 (2 mr.), Bomet™MeTp B7-22A (5
mrt.), amnepmerp P-195, M-253 (2 mr.), UICTOUHUK MOCTOSIHHOTO Toka b5-47, snekrpomerp B73-42,
MynsTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, repaommetp E6-13, meus nmabopatopHas (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 npenoaBarens.

[IporpamMmMHoOe obecrieueHue:

— LibreOffice

— Microsoft Visual Studio 2010

— PDF-XChange Viewer

— PTC Mathcadl3, 14

— Windows XP

13.1.3. MaTepuajJibHO-TeXHUYECKOE U TPOrPaMMHOe o0ecrnedyeHue sl JIadOpaTOPpHbIX padoT
Jlaboparopusi GU3NKH KOHICHCUPOBAHHOTO COCTOSHUSI M MAaTEPHUAIIOB 3JICKTPOHHOM TEXHUKH
yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
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BE/ICHUS 3aHATHI Ja00OpaTOpHOrO THUMA, yuyeOHas ayIuTOpUs IJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IIPOBEICHMS I'PYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJIbTAllMM, MOMEIICHUE AJI1 IPOBEACHUS TEKYLIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCcTallu

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynmuna, a. 74, 119 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JlaGopatopHbie MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX MarepuanoBy, « Temre-
paTypHble CBOMCTBA MPOBOAIINX MaTepHasioBy, «OObeMHOE U TOBEPXHOCTHOE COMTPOTUBIICHHUE U30JIALIN -
OHHBIX MatepuanoBy», «lIpoboii ToHkomneHouHbIX KoHIeHcaTopoB (TIIK)», «TemmeparypHas 3aBHCH-
MOCTb MPOBOAUMOCTH JUAIEKTPUKOBY», «DOTORIEKTpHUUEeCKHEe CBOMCTBA MOTYNPOBOJHUKOBLIX MaTepHa-
10B», «OnpeneneHne MUPHUHbI 3alpEIIeHHO 30HbI OIYIIPOBOAHUKOBY, «Onpenenenue tepmo-O/1C 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.), KICTOYHHUK MOCTOSTHHOTO TokKa b5-47, snextpomerp B73-42,
mynbTEMETp B7-22A (2 mit.), u3mepurens nmmutanca E7-20, tepaommetp E6-13, meus nabopatopuas (2
mT.), npubop st ucciaenoBanus npodos TIIK, nmaboparopusiii ctena CPOII-5 (2 mT.), BomsT™MeTp B7-26,
BoNbTMETp 1HPppoBoit P4214, ponsTmerp D238,

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

- Komnbrotepnsie nadopatopusie paboTsl (4 1miT.);

- [IK (4 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— LibreOffice

— Microsoft Visual Studio 2010

— PDF-XChange Viewer

— PTC Mathcadl13, 14

— Windows XP

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

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

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

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepnanbno-TeXanecxoe o0ecneyeHue AUCHUIIVIMHBI 1JI JIMI ¢ OrPAHUYC€HHBIMH
BO3MOKHOCTAAMMU 310POBbSI U HHBAJIU10B
OcBocHHE JUCHUIUIMHEBL JIMDAaMU C OIpaHMYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U HMHBAJIMIaAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€e 3agaHus
1. lnuHa cBOoOGOAHOTO TIpobera 3aBUCUT OT SHEPTUU T10 CTETICHHOMY, 3aKOHY, TIPH pACCEUBAaHUM Ha
aKyCTHYeCKHX (DOHOHAX, ITa CTENEHb MPUHUMAET 3HAYCHHE:
a) l;
0) -1;
B) 0;
r) 1/2.

2. TennonpoBOIHOCTH, 0OYCIIOBIEHHAs NEPEHOCOM TeIJIa 3a CUeT TEeIUIOBBIX KONeOaHWN aTOMOB
KPUCTAJJINYECKON PELIETKH, Ha3bIBAETCH. . .

a) poHoHHAas;

0) snekTpoHHas (ABIPOYHAS);

B) OumnosnsipHasi;

r) oTOHHAS;

1) SKCUTOHHAS.

3. TemymonpoBOTHOCTH 32 CUET MEPEeHOCca TETIa H3TydeHHEM Ha3bIBACTCH. . ..
a) oHOHHas;

0) anekTpoHHas (ABIPOYHAs);

B) OunosspHas;

r) oToHHas;

J1) SKCUTOHHAS.

4. Dddext, cBA3aHHBIA CO CI0XKHOW 30HHON CTPYKTYpOH B MOJYNMPOBOJHUKAX U BO3MOXKHOCTBIO
MEX30HHOTO WJIM MEXJIOJIMHHOTO PACcCEsIHUSI, HA3bIBACTCH. ..
. 3¢ dexrom 3uHepa;
. 3¢ ¢exrom ["anHa;
. YIapHOU MOHU3ALUEM;
. 3¢ dexrom Xomra.

AW~

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

. MHOT'O 0OJIbIlIE TEMJIOBOM CKOPOCTH;

. MHOT'O MEHBUIE TEIJIOBON CKOPOCTH;

W N = W
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4. CTAaHOBUTCS CPAaBHUMOI ¢ (ha30BOI CKOPOCTHIO;

. IIpn KakoM yCJIOBUM HOCHUTENH 3apsiia HE HAXOJATCS B TEMJIOBOM PaBHOBECUU C PELIETKOM?
. KOIJ]a 2JIEKTPOHHAsl TeMIlepaTypa CpaBHUMA C TEMIIepaTypoi KprcTaua;

. KOr/1a 3JIEKTPOHHAs TEMIIEpaTypa MHOTO MEHBIIE TEMIIEPaTyphbl KPUCTAILIA;

. KOIJ]a JIEKTPOHHAsl TeMIIepaTypa MHOTO OOJIbLIE TeMIIepaTypbl KpHcTaia.

W N == N

. Bnepssie cBoii 2 ekt ["'anna nHabmoman B. ..
. bochune nHIMS;

. hochuae rammms;

. KpEMHUY;

. apCeHU e TaJlTusl.

AW = Q

. [Ipu yBenuueHuu HaNps>KEHHOCTH MOJIsl HaCcTyNaeT IpoOoii B TOM cllydae, €Clli. ..
. TeHEpaIUs KOMIIEHCUPYETCS] pEeKOMOUHAITHECIA;

. TeHepalys He KOMIIEHCUPYETCsl peKOMOMHAIIHEIH;

. PeKOMOHMHALIMST KOMIIEHCUPYETCS TeHepaIieii;

. peKOMOMHaIKs HE KOMIICHCUPYETCS TeHepaIiei.

AW N — oo

9. YMeHbIIICHHE PHEPTrUU WOHHU3AIMUH JIOHOPA YBEIUYMBAET BEPOSTHOCTh TEPMHUUYECKOTO BO30Y-
JKJICHUS COTJIACHO CTAaTUCTHKE. ..

1. Bo3e-DiiHmTeiHA;

2. ®epmu-/lupaka;

3. MaxkcBemra-bonsimana;

4. bonpiMana.

10. IIpu 35eKTPOCTATUYECKOM NOHNU3ALIMU KOHIIEHTPALIUS OKA3bIBACTCA. . .
1. nuHelHO# (yHKITHEH;

2. norapupmudeckoit GpyHKIMEH;

3. mapabonauveckoi PyHKIIUECH;

4. SKCTIOHEHLIMANBbHOU (DyHKIIHEH.

11. PexomOuHanus1, Mpu KOTOPOH JIEKTPOH MPEkKe, YeM PEeKOMOMHUPOBATD C IBIPKOM, 3aXBaThIBa-
€TCs1 HEKOTOPBIM JIOKAJIBHBIM LIECHTPOM, UMEIOIUM YPOBEHb DHEPIUHU B 3alIPEIICHHOMN 30HE, a 3aTeM Iepe-
XOJIUT B BJICHTHYIO 30HY U pEKOMOWHUPYET C JBIPKOM, HA3bIBACTCH. ..

1. mpuMecHON peKOMOMHAIIUEH;

2. pekoMOMHaIMel Yepe3 JTOKAIbHbBIE COCTOSHUS;

3. MEeXIIPUMECHON PEKOMOMHAITUEH;

4. 5KCUTOHHOM peKxoMOMHaINeH.

12. B MeX30HHOM M3Ty4aTeIbHOW PEKOMOMHALIMU MOTYT y4acTBOBATb. ..
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;
. KOHIIEHTPAlMl HEOCHOBHBIX HOCUTENIEH 3apsia;
. KOHLICHTpALlM¥ OCHOBHBIX HOCUTENICH 3apsaa.

AW N —

14. Mopenb, B KOTOPOil OITMCAHO BBISIBJICHHWE 3aBUCUMOCTH BPEMEHH >KM3HH 3JICKTPOHHO-IIBIPOY-
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HBIX Iap OT MOJIOKEHUSI ypoBHSI DepMU, HOCUT HA3BaHUE. ..
1. Xomma-Illoxknu-Puna;
2. bonpimana;
3. Oxke;
4. Boze-OHHIITENHA.

15. Tlornomenue cBera MOTYHPOBOAHUKOM, CBSI3aHHOE C BO30OY)KICHHEM KOJeOaHUH KpUCTaNlIH-
YECKOH peIeTKH, HAa3bIBAIOT ... MOIVIOIEHUEM.

1. pemieTOYHbBIM;

2. IPUMECHBIM;

3. COOCTBEHHBIM;

4. S5KCUTOHHBIM.

16. B cnabpIx MOJIsX 3aBUCHMOCTH TUIOTHOCTH TOKA OT MPUJIOKEHHOTO TOJIA. . .
1. mapabGonuveckas;

2. KyOudeckas;

3. IMHEHHAS,

4. runiepbonmyecKas.

17. Kakue 3¢deKThl CHIHHOTO OIS MPUBOIAT K U3MEHEHHIO TTOJIBIYKHOCTH HOCUTENEH 3apsaa?
1. a3pdexr 'anHa U ynapHas HOHU3ALHS;

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

3. ynapHas noHu3zaus u 3gpdexr 3unepa;

4. snexkTpocTaTHiecKkas noHu3anus u 3pdext 3unepa.

18. Kakoit mporiecc pekoMOUHaIMK onuckiBaeT Teopus Xosuia — [lokmu — Puma?
1. MEK30HHYIO U3ITyYaTeNbHYIO;

2. MEXX30HHYIO 0€3bI3ITy4aTeNIbHYIO;

3. pekoMOUHAIINIO Yepe3 JIOBYIIKH;

4. Oxe-peKOMOMHAIIHIO.

19. OOpBIB IEPUOJUYHOCTH KPUCTAUIMYECKOTO MOTEHIIMAIa Ha TOBEPXHOCTH MIPUBOAMT K MOSIBIIE-
HUIO JIOKAJM30BAHHBIX COCTOSIHUM, 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. MOTJIONIEHHOTO B 00pasiie ¢ eAMHUIHON TOJITUHOM;

3. MOrJIoIIEeHHOT0 B 00paslie B €ANHUILY BPEMEHHU;

4. BomreIiero B oopaseir.

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI

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

2. TemnepatypHasi 3aBUCUMOCTD I0JIOKEHUsI YpOoBHS DepMU B COOCTBEHHBIX M PUMECHBIX IOJTY-
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.
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8. TemmneparypHas 3aBUCUMOCTD MOJIBM>)KHOCTH HOCUTENEH 3apsia.

9. lN'anpBanoMaruuTHBIC siBJIeHUS. D dexT Xomna.

10. T'aneBaHOMAarHUTHBIC SIBJICHUS. MarHUTOPE3UCTUBHBIN YPPEKT.

11. Tepmonnexktpuueckue siBaeHud. Tepmo-IJIC.

12. Tepmonnektpudeckue siaeHus. Ip ekt 3eedeka.

13. Tepmonnektpuueckue siBiaeHus. Iddexr [lenpThe.

14. Tepmonnektpudeckue siBiaeHus. Ipdpext Tomcona.

15. DddexTsl B CUIBHBIX AMEKTPHUUCCKUX TMOJAX. DIEKTPONPOBOAHOCTh B CHIILHOM D3JIEKTPUYC-
CKOM IIOJI€.

16. D dexThl B CUIBHBIX JIEKTPUUECKUX MONSIX. PazorpeB HocuTenei 3apsiaa.

17. D deKThl B CUIBHBIX 3JEKTPHUECKUX NMOsAX. Dpdext 3unepa.

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

19. D dexThl B CUIIBHBIX 3JeKTpUUEcKUX noiisix. Dddext Openkens.

20. PaBHOBECHBIE U HEPABHOBECHBIC HOCUTEM 3apsia.

21. bunonspHas 1 MOHOIIOJIIPHAs] ONTHYECKAsi TEHEpaLUs.

22. MakcBeITIOBCKOE BpeMsI pelaKCalluu.

23. MexaHu3Mbl PEKOMOUHAITNH.

24. Teopus pexomOuHaiuu Xosia-1lokmu-Puna.

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

26. YpaBHEHHE HENIPEPBHIBHOCTH.

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

28. Ilpupoaa mOBEpXHOCTHBIX YPOBHE.

29. Dddext mos.

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

31. OnTrueckue K03 PUIUEHTHI.

32. MexaHu3Mbl NOMJIOLIEHUS CBETA B TIOJIYITPOBOAHUKAX.

33. Buytpennuii u BHemHHHA (o103 DeKT.

34. ®oronpoBoauMOCTh. Penakcamus GoTOmpOBOIUMOCTH.

35. ®oTonpoBOAUMOCTh MPH HAJTUYUU MMOBEPXHOCTHOM pekoMOMHanuu U auddysun HocuTenei
3apsna.

36. Dddexr Jlembepa.

37. ®oTod5IeKTpOMarHuTHBIN A (HEKT.

38. Jlrtomunecuenuus. TUIbI JIFIOMUHECLIEHIIUH.

39. TemniepaTypHO€ TYIIEHUE JTIOMUHECIIEHIIMH MOJTYITPOBOIHHUKOB.

40. CrioHTaHHOE ¥ BBIHYKJEHHOE U3JTyUYEHUE CBETA.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
1. PacyeT KOHIIEHTpALMK HOCHUTEIEHN 3apsia B NOJYIPOBOAHUKAX. [ albBAHOMarHUTHBIE U TEPMO-
IIEKTPUUECKUE SIBJICHUS.
2. HepaBHoBecHbIe HOcUTenu 3apsiga. Dorosnekrpuyeckue 3PGeKTo.

14.1.4. TeMbI 1OKJIA10B
1. KarononoMuHeCHeHIIMS TOTYTPOBOIHUKOB.

2. Kpemuuesie hoTorpeoOpa3oBaTen COTHEUHOM YHEPTUH.
3. OcobeHHOCTH MPBDKKOBOW MPOBOJMMOCTH HEYHOPSIOUCHHBIX 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. TemmneparypHasi 3aBUCUMOCTb KOHIIEHTPALUHU U SJIEKTPOIPOBOAHOCTH COOCTBEHHBIX U NPUMEC-
HBIX TIOJIYIIPOBOAHUKOB.
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3. TemnepaTypHasi 3aBUCUMOCTD OJIOXKEHUS! ypoBHA DepMu B COOCTBEHHBIX U MPUMECHBIX MOJY-
MIPOBO/IHUKAX.

4. 'anbBaHOMAarHUTHBIE sIBJIEHUS: ekt Xoria 1 MAarHUTOPE3UCTUBHBIN AP QEKT.

5. Tepmonnextpuueckue sipnenus: Tepmo-I/IC, addexrt 3eedeka, [lenpthe 1 TomcoHa.

6. HepaBHOBeCHbIE HOCUTEIH 3aps/a.

7. Mubdy3us u apeiid HepaBHOBECHBIX HOCHUTENEH 3apsia.

8. OnTHueckue CBOMCTBA MOJIYIPOBOIHUKOB.

9. ®OTORNIEKTPUYECKHUE ABJICHUS B MOTYIPOBOIHUKAX.

10. JIromuHecueHIus.

14.1.6. Bonipocsl Ha co0eceroBaHue
1. KaTomosmroMrHECEHIIMS TTOTYTTPOBOAHUKOB.

2. Kpemnuesbie poTonpeoOpa3zoBaTesid COTHEYHON SHEPTHH.

3. Oco0eHHOCTH MPBIKKOBOM MPOBOJUMOCTH HEYHOPSAJOYEHHBIX CUCTEM.
4. DnekTpuuecKre CBOMCTBA MOIYIPOBOIHUKOBBIX CTPYKTYP.

5. TepMORJIEKTpUYECKHUE SBICHUS B ITOJIYIIPOBOJHUKOBBIX CTPYKTYPAX.

6. ['albBaHOMarHUTHEIE SIBJICHUS B TIOTYIPOBOAHUKOBEIX CTPYKTYpaXx.

7. HenuHeliHOE NOMIOIEHUE B TIOJIYIIPOBOJAHHUKAX.

14.1.7. Bonipocsl 1Jis1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaAM
. Pacuet Temnieparyp Ha 30HHOUM AuarpaMmMe MOJIyIpPOBOJHHUKA.
. 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 KOHIIEHTPAIIMM HEPABHOBECHBIX HOCUTENIEH 3apsia.
. Pacuer nquddy3nonnoro u apeiioBoro TOKOB HEpaBHOBECHBIX HOCHUTENEH 3apsaa.
. Pacuet ontnyeckux ko3¢ pUIMEHTOB NOTYIPOBOJHUKOB.
. Pacuer DJIC u Hanpsixenus Jlemoepa.
. Pacder (hoTORIIEKTPOMArHUTHOTO HAMIPSKEHUS U TOKA KOPOTKOTO 3aMBIKAHUSI.

O 00 1N DN K W —

14.1.8. Tembl 1a00paToOpHBIX padoT
. I3mepenne KOHIEHTpauuy HOCUTENEH 3apsaa B OJyNPOBOJAHUKAX MeTo1oM TepMo-I/IC.
. I3MepeHue KOHIIEHTpauy 1 MOABUKHOCTH HOCUTEIIEH 3apsiia MEeTo0oM XoJia.
. Uzyuenue ¢poto-3/IC B momynpoBogHUKAX
. U3yuenue rpdexra [lenbTbe B MOTYIPOBOJHUKAX

AW~

14.1.9. Tembl KypcOBBIX IPOEKTOB / KypCOBBIX padoT
1. derexropusiii nuoa HIoTTkM;

2. Cmecutensubiit quon HloTTkmy;
3. luox 'anna;

4. CBY Bapuxkarr;

5. ®oromuo;

6. CeeTonuon.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

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

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

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

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

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

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

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

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

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

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

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

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

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

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

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