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: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 2

Cemectp: 4

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 4 cemectp Bcero Ennauner
1 Jleknuu 44 44 JacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 78 78 4acoB
5 W3 HuX B MUHTEpaKTUBHOU (hopme 8 8 4acoB
6 CamocrosrenbHas paboTta 66 66 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB

5.0 5.0 3.E.

DK3aMeH: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)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 (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

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 «®@usmuka nonynpoonHukoBy» (b1.B.OJ1.2) orHocuTcs k 610Ky 1 (BapuaTtuBHas
4acTh).
[TpeamecTByOIMKUMU AMCUUIUIMHAMH, (POPMUPYIOIIMMH HaYaJIbHbIE 3HAHUS, ABIISAIOTCS: MaTtepua-
JIbl JIEKTPOHHOM TeXHUKH, DU3KKa KOHAEHCHUPOBAHHOTO COCTOSHUS.
[Tocnenyromumy JUCHMINIMHAMY ABJSIOTCS: MeToab! aHaiu3a U KOHTPOJISl HAHOCTPYKTYPUPOBaH-
HHBIX MaTepHajioB U cucTeM, TBepaoTenbHas 3JIEKTPOHUKA.

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-9 roToBHOCTBIO HCIIOJIB30BATh 0a30BOE KOHTPOJILHO-U3MEPUTENILHOE 00OPYIOBaHHE IS
METPOJIOTHUECKOr0 00eCTIeYeHHUs MCCIeIOBAHUI U MPOMBIIIJICHHOTO MTPOU3BOJICTBA MAaTEPHATIOB U KOMIIO-
HEHTOB HAaHO- U MUKPOCHCTEMHOW TEXHHKH;

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 5.0 3aUeTHBIX eIMHUIIBI U IIPECTaBIeHa B Ta0Ouu -

%Zgﬁ;ﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 78 78
Jlexknuu 44 44
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
W3 HUX B HHTEpaKTHUBHOU (opMme 8 8
CamocrosiTenpHas paboTa (Bcero) 66 66
[ToaroroBka K KOHTPOJIBHBIM paboTamM 18 18
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 16 16
[TpopaboTka IEeKIMOHHOTO MaTepralia 14 14
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= = = 2 § qé =
= e S O 2 % o E
P S < s S 2 0
HazBanus pa3aenoB TUCHUIUIUHBI i ® o o, o © &5
= = g = 30 = g
o, S s Q9 &z
= © A & 2
4 cemecTp
1 CtaTucTHKa 3JIEKTPOHOB U ABIPOK B TIO- 8 6 0 10 24 | OIIK-2, TIK-9
JTYTPOBOJAHUKAX
2 PaccesiHM€ 3JI€KTPOHOB U JIBIPOK B T10- 2 0 0 4 6 OIIK-2, ITK-9
JYTIPOBOHUKAX
3 KuHeTn4eckue SBJICHUS B MOTYyIPOBOI- 6 2 12 20 40 |OIIK-2, ITK-9
HUKaX
4 HepaBHOBECHBIE HOCUTENH 3apsia 8 4 0 9 21 | OIIK-2, ITK-9
5 TIoBEpXHOCTHBIE SIBJICHHS B MTOJIYIIPO- 4 0 0 3 7 OIIK-2, ITK-9
BOJIHUKAX
6 OnTryeckrue CBOMCTBA MOJYIPOBOIHH- 6 2 0 6 14 | OIIK-2, TIK-9
KOB
7 ®OTORNEKTPUUECKHUE SIBJICHUS B TIOJTY- 5 4 4 11 24 | OIIK-2, ITIK-9
MIPOBOJTHUKAX
8 JIroMUHECUEHIINS TTOTYTTPOBOAHUKOB 5 0 0 3 8 OIIK-2, ITK-9
Hroro 3a cemectp 44 18 16 66 144
Hroro 44 18 16 66 144
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z £
Q p=a=t
2 25
HazBanus pa3znenos Copneprkanue pas3ienoB TUCHUIUIMHBI (1O JEKIUSM) z 7 &5
o S E
=
2 | £
~ S
4 cemectp
1 CraTucruka Beenenue, 1ienu 1 3aa4n JUCIUAILIIMHGL. 1 1IIOTHOCTD 8 OIIK-2,
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3JIEKTPOHOB U JIBIPOK B
HOJYIIPOBOAHUKAX

KBAHTOBBIX COCTOHUI. DYHKIUS pacnpeaeaeHns
®epmu — Jupaka. CteneHb 3a10THEHUs IPUMECHBIX
ypoBHel. KOHIIEHTpaluu 371€KTPOHOB U ABIPOK B 30-
Hax. [IpumecHsiii nomynpoBogHUK. COOCTBEHHBIN MTO-
JYNPOBOJHUK. 3aBUCUMOCTb ypoBHsI DepMH OT KOH-
LEHTPALUY IPUMECH U TEMIEPATYPHI JJI HEBBIPO-
AKJIEHHOT'O MOJIYTIPOBO/IHUKA. 3aBUCUMOCTb YPOBHS
®depMu OT TEMIIEPATYphI AJIs1 HEBBIPOKAECHHOT'O MOy~
IIPOBOJJHUKA C YACTUYHO KOMIIEHCUPOBAHHOM MpHMe-
cbl0. [IpuMecHbIe MOMYNPOBOIHUKY ITPU OUYEHDb HU3-
KHX Temnepatypax. Kpurepuii cuibHOTO JIernpoBa-
Husl. CBOMCTBA CUIILHOJIETUPOBAHHBIX MOIYITPOBO/-
HUKOB.

Hroro

I1K-9

2 PaccesiHME 2JIEKTPOHOB
Y JIBIPOK B
MOJIYITPOBOJTHUKAX

MexaHu3Mbl paccesiHUs 3JIEKTPOHOB U IbIpok. Kune-
THYECKOe ypaBHeHHE bonbiimana. Bpems penakcanum.
PaccesiHue Ha nonax npumecu. PaccesHue Ha Temnso-
BBIX KOJIEOAHUSIX PELIETKH.

Hroro

OIIK-2,
[1K-9

3 Kunetnueckue SIBJICHUS
B TTOJIYITPOBOJTHUKAX

3aBUCUMOCTB TIOIBIYKHOCTH HOCHUTEJICH 3apsiia OT
temmneparypsl. IpdexT Xomta. dpdexr Xomna B mo-
JTYMPOBOJHHUKAX C JBYMsI THTIAMH HOCHUTEJICH 3apsia.
Marnutope3uctuBHbIN 3 dekt. TepmoanekTpuueckne
sienus: TepMo-2JIC, adhdexr 3eedeka, ekt
[TenbThe 1 ToMcOHA. DAEKTPONPOBOAHOCTD MOIYIIPO-
BOJTHMKOB B CHJIBHOM JIEKTPHUYECKOM TMoJie. Pazorpes
Hocutenel 3apsina. ddpdexr anna. Dddext 3unepa.
Dddexr Openkens.

HUroro

OIlIK-2,
IK-9

4 HepaBHOBECHBIE
HOCHTEJH 3apsjia

PaBHOBeCHBIE U HEPABHOBECHBIE HOCUTENH 3apsA/a.
bunonspuas ontudeckas reHepanys HocuTenen 3apsi-
na. MoHonossipHas ONTHYECKas FeHepalus HOCH-
Tenen 3apsaaa. MakcBeUIOBCKOE BpeMs pEaKCalliu.
MexaHu3Mbl peKOMOMHAIMK. MexX30HHas U3yJa-
TeJbHAs peKoMOMHaNusa. MeX30HHas yapHasi peKoM-
Oounamus. PekomOuHaims Hocutenei 3apsa yepes
noBymiku. Teopus pekomOuHanuu Xosta-lloxmm-
Puna. TemnepaTtypHas 3aBUCUMOCTb BPEMEHU JKU3HU
HOCHUTeNeH 3apsiia Npu peKOMOMHAIINY Yepes3 JIOBYIII-
ku. L{eHTphl 3axBaTta U peKOMOWHAIMOHHBIE JIOBYIIIKH.
VYpaBuenue HenpepsiBHOCTH. [{nddy3rnonHbIit 1
npetidoBerii Toku. CooTHomeHne DitHiTeiHa. [ud-
(by3us u apeiid HepaBHOBECHBIX HOCHUTENIEH 3aps/a B
cllydyae MOHOMOJISIpHOM mpoBoguMocTH. Auddysus u
npeiid HEOCHOBHBIX M30BITOYHBIX HOCUTENICH 3apsiia
B IpUMeCHOM nonynpoBoanuke. Auddysus u apeiid
HEpaBHOBECHBIX HOCUTEIIEH 3apsiia B MOJIYIPOBOTHH-
K€ C IPOBOJUMOCTHIO, OJIM3KOIN K COOCTBEHHOM.

Hroro

OIIK-2,
[1K-9

5 TloBepXHOCTHBIE
SBJICHUS B

[Ipupona noBepXHOCTHBIX ypOoBHEU. Teopus cios
MIPOCTPAHCTBEHHOTO 3apsia. P dexT nosus. CKopocTb

OITK-2,
TK-9
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IMMOJIYIIPOBOAHHUKAX

MOBEPXHOCTHOM pekoMOuHanuu. BiusHue nosepx-
HOCTHON PEKOMOMHAIIMY Ha BpeMs KU3HU HOCUTEIEH
3apsijia B 00pasliax KOHEYHBIX pa3MepOB.

HUroro

6 OnTuueckue CBOMCTBA
TTOJTYIIPOBOTHUKOB

OnTrueckue kodpuimeHTsl. OCHOBHBIE MEXAaHU3MBI
TMOTJIONIEHHS CBETA B MOMYNpoBOoHUKaX. COOCTBEH-
Hoe norfomierne. @opma kpast COOCTBEHHOTO TOTJIO-
IIEHUS B MOYNTPOBOHUKAX. OTnpeiesieHue IHPHUHBI
3arperieHHO 30HbI 0 Kparo COOCTBEHHOTO MOTIIONIE-
HUSA. DKCUTOHHOE TIOTJIONIECHUE. YUeT AIeKTPOHHO-
JBIPOYHOTO B3aUMOJICHCTBUS B 001aCTH Kpasi co0-
CTBEHHOTO IToronieHus. OnTudecKkoe MOrIomeHue ¢
ydactheM npumecei. [IpumecHoe 1 MexxnpumecHoe
nomomenue. [lormonierre cBOOOAHBIMA HOCUTEIISIMU
3apsna. [Inazmennoe nornoueHue. ®OHOHHOE NOTJIO-
IICHHE.

Hroro

OIIK-2,

[1K-9

7 ®OTORIEKTpUYECKHUE
SIBJICHUSI B
MOJTYTIPOBOAHHUKAX

Baytpennuii porosrddexr. DotonpoBogumocTs. Pe-
nakcarus GoTonmpoBouMocT. DOTOMPOBOAUMOCTH
MIPU HAIMYHUA TTOBEPXHOCTHOW PEKOMOMHAIINY | JH -
¢by3un HocuTenel 3apsaa. Dpdext JJembepa. Doto-
aMeKTpOMarHuTHBIN 3 dext. Buemnuii potodrddexr.

Hroro

OIIK-2,

IK-9

8 JIromuHECIEHITNA
TTOJTYIIPOBOTHUKOB

Tunel TrOMUHECUEHIIMU. MOHOMOJIEKYIISIPHOE CBEYE-
HUE TBEPABIX Tell. PekoMOMHAIIMOHHOE U3ITYYECHHE T10-
TYMPOBOJHUKOB NpU (PyHIAMEHTATBHBIX MTePEX0ax.
PexomOMHAIIMOHHOE U3ITYyYEHUE TIPH TTEPEX0/IaX MEXK-
Jly 30HOM U ITPUMECHBIMU YpOBHSMHU. Penakcauus iro-
MMHECIIEHIIMHU MOIYIPOBOJHUKOB. TemrepaTrypHoe
TYIIEHUE JTFOMUHECLIEHIIUU TTOJTYIIPOBOIHUKOB.
CnoHTaHHOE M BBIHYK/JEHHOE u3inydeHne aroma. Ctu-
MYJIMPOBAHHOE U3JIYYEHHUE MMOTYIPOBOIHUKOB

Hroro

5

OIIK-2,

[1K-9

Hroro 3a cemectp

44

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKTUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (TTPEABIAYIIUMA) H

obecnieunBaeMbIMU (TTOCJIEIYIONIMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmuna 5.3 — Pa3genbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HauMmeHoBaHUe TUCIUILINH

Ne pasaciioB JaHHOM AUCHUIUINHBI, JJIST KOTOPBIX HCO6XOI[I/IMO
HU3YyUCHUC O6€CH€‘II/IBaIOHII/IX n o0ecrieunBaeMbIX JUCHUIIIINH

COCTOAHHUA

1 2 3 4 5 6 7 8
[IpenmecTByromue TUCHUILIMHBL
1 Marepuansl 371€KTpPOHHOU TEX- n n n n n n n n
HUKHU
2 ®u3uKa KOHAECHCUPOBAHHOTO n n n n n n n n

[Tocnenyromuye TUCITUTITUHBI
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1 MeToapl aHanM3a U KOHTPOJIS

HaHOCTPYKTYPHUPOBAHHHBIX Ma- + + + + + + + +
TEPHUAJIOB U CUCTEM
2 TeepnorenbHast 3JEKTPOHUKA + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMHUPYEMBIX NIPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

TN
§ Bunnl zansatuit
= .
S OM). o &, 2 @®opMBbI KOHTPOJIS
: = g & Z
M = = @)

OIIK-2 + + + + Kontponsnas padora, OT-
4eT 1o 1JabopaTtopHoil pabo-
te, Onpoc Ha 3aHATHUSAX,
Tect, OTueT no mpaxkTUye-
CKOMY 3aHSTHIO

I1K-9 + + + + KonrtposnpHnas pabora, Ot-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATHUSX,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSTHIO

6. UnTepakTBHBbIE MeTOABI M (OPMBI OPraHU3aALMU 00yYeHU s
TexXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PHU pa3HbIX (popMax 3aHATUH MpUBEICHBI B Tabmwuie 6.1.
Tabauma 6.1 — TeXHOJIOTMH MHTEPAKTUBHOTO O0YUYEHHS IIPH Pa3HBIX (hopMax 3aHATHI

WuTepakTuBHBIE pakTUdeckue | MIHTepakTuBH
MeToabl Bceero, 1
3aHITHS, 9 BIC JICKITUH, 9
4 cemectp

MosroBoi mTypMm 4

[Ipe3eHTanuu ¢ Cnoab30BaHUEM 4

pa3AaTOYHBIX MAaTEPUAJIOB C

00CyXIIeHHEM

HUroro 3a cemectp: 8

Hroro 8

7. JlJaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbix paboT npuBeaeHo B Tabmuie 7.1.

Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT
3 =
3 =
2 > 5

HazBanus pasnenos HaunmenoBanue mabopatopHbIX padoT zF &5
- 2 &
S8 =
a S g
= S
4 cemectp
3 Kunetnyeckue sBieHus: | MI3MepeHne KOHIIEHTpaluu HOCUTENEH 3apsiia B MOJTY- 4 OIIK-2,
B IIOJIYIIPOBOJHUKAX IIPOBOJIHUKAX MeTooM Tepmo-I/1C. IK-9

CornacoeaHa Ha noptane N2 36097



W3mepeHne KOHLEHTpalu U NOJABHKHOCTU HOCH- 4
TeseH 3apsaaa MeToaoM XoJuia.

Nzyuenue r¢pdekra [lenbThe B OTynpoOBOAHUKAX

Hroro 12
7 DOTOANEKTPUYECKHE Nzyuenue ¢poro-3/C B NOITynpoBOAHUKAX 4 OIIK-2,
SIBJICHUS B T1IK-
e Hroro ?
MOJIyITPOBOJHUKAX
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabuuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
o ]
2 z E
3 =
: X
HasBanus paznenos HaumeHoBaHue mpakTHUECKUX 3aHATUI (CEMHHAPOB) zF &5
- 2 g
S 8 =
a e g
= S
4 cemectp
1 Cratuctuka Pacdet TemnepaTyp Ha 30HHOW AHarpamMme MoJIyIpo- 2 OIIK-2,
3JIEKTPOHOB U JBIPOK B BOJIHUKA. [1K-9
TOMYTPOBOHHIKAX Pacuer u noctpoeHue TeMIepaTypHbIX 3aBUCUMOCTEN 2
KOHILIEHTPALMHU U 3JIEKTPONPOBOTHOCTH.
Pacyer n noctpoenne remMneparypHoi 3aBUCUMOCTH 2
MTOJIOKEHUSI YPOBHS DepMH.
Hroro 6
3 Kunetudeckue sBjieHUs | PacueT KOHLIEHTpaIlui HOCUTENEH 3apsia METOJIOM 2 OIIK-2,
B TTOJIYITPOBOJTHUKAX tepmo-2/1C, Xomna u 3eebexka. [1K-9
Hroro 2
4 HepaBHOBECHBIE Pacyer n30bITOUHOM KOHIIEHTPAIIMH HEPABHOBECHBIX 2 OIIK-2,
HOCHTEIN 3apsiaa HOCHTEJIEN 3apsiza. I1K-9
Pacuer nuddys3nonnoro u apeioBoro TOKOB HEpaB- 2
HOBECHBIX HOCUTENEHN 3apsia.
Hroro 4
6 OnTtuueckue cBoiicTBa | Pacdet onTtudyecknx K03 GUIIMEHTOB MOTYIPOBOIHH- 2 OIIK-2,
IIOJIYIIPOBOJHUKOB KOB. I1K-9
Hroro
7 ®OTORNEKTPUUECKUE Pacuer DJIC u Hanpsixenus Jlemoepa. 2 OIIK-2,
ABIICHHA B Pacuert (hoTORIEKTPOMArHUTHOTO HANIPSHKEHUS U TOKA TIK-9
TOJYHPOBOHHIKAX KOpPOTKOTI'O 3aMbIKaHUSI.
Hroro 4
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYJIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B
tabiune 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- I1K-9 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 I1K-9 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- [1K-9 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- [1K-9 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 [1K-9 Ompoc Ha 3ansaTHAX, Tect
TOJYHPOBOIHHIKAX [ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 3

CornacoeaHa Ha noptane N2 36097




6 OnTuueckue CBOMCTBA
MOJIYIIPOBOAHUKOB

[TonroToBka K mpakTuye-
CKHM 3aHSTHSAM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

[ToaroroBka Kk KOHTPOJIIb-
HBIM paboTam

HUroro

OIlK-2,
I1K-9

KontponwsHnas pabora,
Ompoc Ha 3ausTusax, OT-
YeT 110 MPAKTUYECKOMY 3a-
HaTHIO, TecT

7 ®OTOANEKTPUIECKHE
SBJICHUS B
HOJYIIPOBOAHUKAX

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka I1eKIHOHHOTO
Matepuaia

OdopmieHre 0TYETOB 10
nabopaTOpHBIM paboTam

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

11

OITK-2,
TK-9

KonrtponpHas pabora,
Onpoc Ha 3aHaTusx, Ot-
YeT 1o JabopaTopHOi pa-
6ote, OTYeT MO MpaKkTUye-
CKOMY 3aHATHIO, TecT

8 JiomuHecneHnusa
MOJIyITPOBOHUKOB

[IpopaboTka J1eKIIHOHHOTO
Martepuaia

OIIK-2,
I1K-9

Konrtponbnas pabora,
Omnpoc Ha 3ansTHsIX, Tect

Hroro 3a CEMCECTP

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro

66

Iloaroroska u cgada 3K3a-
MeHa

36

OK3aMeH

Hroro

102

10. KypcoBoii npoekT / KypcoBasi padota

He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

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

. . MakcumanbHbIN
o MaxkcuMaTbHBIH MaxkcuMaTbHBIH
DneMeHTHl y4eOHOH 0aJw 3a mepuoj Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
KontponpHas paborta 5 10 15
OTueT o mabopaTopHOi 10 10 20
pabote
OT4er 1o NpaKkTUIECKOMY 5 10 10 25
3aHATHUIO
Tect 5 5 10
Hroro makcumyM 3a nepu- 10 30 30 70
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on

DK3aMeH 30

Hapacraromum ntorom 10 40 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiule
11.3.

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

Urorosas cymma 6aiisos,

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

9K3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. ®wusuka KOHJCHCUPOBAHHOI'O COCTOSIHUSA: yueOHoe nocobue s By3oB / FO.A. baiikos, B.M.
Ky3uenos. — M.: BUHOM. Jlab6oparopus 3nanuii, 2011. — 294 c. (Hanuuue B 6ubmorexke TYCVYP - 45
9K3.)

12.2. lonostHUTEILHAS JIATEPATYpa
1. CwmupnoB C.B. ®uszuka TBepmoro tena: yaueobnoe nmocooue. — Tomck, TI'Y, 2003. — 276 c. (Ha-
angue B onbaroreke TYCVYP - 24 5k3.)
2. IlaBnog I1.B. ®usuka tBepaoro tena: Yueouuk s By3oB / [1.B. [TaBnos, A.®. Xoxmnos. — 3-¢
u3l., crepeotun. — M.: Beicias mkona, 2000. — 496 c. (nanuuue B 6ubnuorexke TYCVYP - 60 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. CwmupnoB C.B., 3apukoBckas H.B. ®u3uka KoHAEHCUPOBAHHOTO cOoCTOsHMSA. Du3nka moiy-
IIPOBOJIHUKOB: Y4eOHO-METOIMUECKOE 1TOCOOUE MO ayIUTOPHBIM MPAKTUYECKUM 3aHATHSM U CaMOCTOS-
TeNbHOU paboTe Mo aucuuruinHaM «@Du3uka KOHIESHCUPOBAHHOTO COCTOSHUS» U «Du3nka moaymnpoBo-
HUKOB» JUIsl CTYJICHTOB HanpasieHUi noaroroBku 210100 «DnekTpoHuKa 1 HaHO3JIEKTpOHUKa» 1 222900
«HaHOTeXHOMOTHS 1 MUKPOCUCTEMHAs TEXHHUKa». — ToMcK: TOMCKUiI TocynapCTBEeHHbIN YHUBEPCUTET CHU-
CTEeM ympaBlieHUs U pa-nuosdiektponuku, 2011. — 35 c. [DnexktponHsiii pecypc]| - Pexxum moctyma:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
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%20disciplin/Smirnov/Smirnov_FKS UMP pdf (nata oopamenus: 05.07.2018).

2. ®wusnka MoJynpoOBOAHUKOB: YUYEeOHO-METOUIECKOE TTOCOOHE 10 JabopaTOpHBIM paboTaM ISt
CTYZIeHTOB HampasieHuil moaroroBku 11.03.04 «3DnekTpoHUKa U HAHODIEKTPOHUKA», TPOPHiIb « MHKpO-
ANIEKTPOHUKA U TBEPAOTENbHAsA AMeKTpoHuKa», 28.03.01 «HaHOTEXHOIOTHMM U MUKPOCHUCTEMHAsA TEXHHU -
Kay», npopmib «HaHOTeXHOIOTUN B 3IEKTPOHMKE W MHUKpocucTeMHoi TexHuke» / Caspyk E. B., Ka-
panckuii B. B., CmupuoB C. B. - 2016. 37 c. [DOnekrtpoHHbli pecypc| - Pexum pgoctymna:
https://edu.tusur.ru/publications/6278 (nata obpamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. OO6pa3zoBarenbHbli TOpPTAN B CBOOOJHOM JocTyne: «PU3uKa, XMMHUs, MaTeMaTHKa CTyJIeHTaM
u mKkoiabHuKaM. OOpa3oBatenbHbIi TpoekT A.H. Bapruna» — Pexxum noctyna: http://www.ph4s.ru/

2. «EnuHOe OKHO JocTyna K 00pa3oBaTelIbHBIM pecypcam» [DNEeKTpOHHBINH pecypc]: nHpopma-
MoHHAas cucteMa. — Pexxum nmoctyma: http://window.edu.ru/

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

4. «Hayuno-o0pa3oBarenbubiii nopran TYCYP» [OnekrponHbslif pecypc]: HayuHO-0Opa3oBa-
TEJBHBIN TOpTan yHuBepcutera. — Pexxum nocryna: http://edu.tusur.ru/

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

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

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGoparopusi GpU3MKH KOHIEHCUPOBAHHOTO COCTOSHUS M MAaTEPUAJIOB 3JIEKTPOHHOU TEXHUKH
yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
TUIA, TIOMEIICHUE JJIsI KypCOBOTO MPOECKTHPOBAHUS (BBIIOJIHEHUS KYpPCOBBIX Pa0OT), MOMEIIEHUE JUIs
MIPOBEICHUS TPYNIOBBIX UM MHIWBUIYaJIbHBIX KOHCYJIbTAlM, MOMEIICHHE AJIi MPOBEACHUS TEKYIIETro
KOHTPOJISL ¥ IPOMEKYTOUHOM aTTecTaluu

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

Onwucanue uMeronierocs 000pyI0BaHuUs:

- JIaGoparopHbie MakeThl: «TeMrepaTypHbie CBOMCTBA (heppOMAarHUTHBIX MaTeprayioBy, «Temrie-
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paTypHbIE CBOHCTBA MPOBOISAIINX MAaTepHAIOBY, «OOBEMHOE U TIOBEPXHOCTHOE COMTPOTUBIICHHUE U30JISIIN -
OHHBIX MaTepuanoBy, «[Ipoboit TonkoruieHouHbIXx KoHAeHcaTopoB (TIIK)», «TemmeparypHas 3aBUCH-
MOCTh MPOBOJAUMOCTH JTUDIIEKTPUKOBY», «DOTOAIEKTPUIECKHE CBONCTBA MOIYIPOBOJHUKOBLIX MaTepHa-
J0BY», «OnpeneneHrne MUPHUHbBI 3aMPEIICHHON 30HbI MOJIYIIPOBOAHUKOBY, «Onpenenenne tepMo-IC no-
JTYIPOBOJHHUKOBY, «ddekt Xomray, «dpdext [lenbToer.

- JlaGoparopHoe obGopymoBanue U npuoOopsl: usmepurenb E7-8 (2 mrT.), Bomet™MeTp B7-22A (5
wt.), amnepmerp ®-195, M-253 (2 mT.), KICTOYHHUK MOCTOSTHHOTO TokKa b5-47, snextpomerp B73-42,
MynsTUMETP B7-22A (2 miT.), m3meputens ummutanca E7-20, tepaommetp E6-13, meus nmabopatopHas (2
mt.), mpudop amst uccnenosanus npo6dost TIIK, naGoparopusiit crenn CPII-5 (2 wt.), BonsT™MeTp B7-26,
BobT™METp ItpoBoit ®4214, BoneTmeTp D238,

MCTOYHHUK MOCTOSHHOTO ToKa b5-47, uamepurens ummuranca E7-20;

- Komnstotephsie 1aboparopHbie paboThI (4 mT.);

- [IK (4 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoOe obecrieueHue:

— LibreOffice

— Microsoft Visual Studio 2010

— PDF-XChange Viewer

— PTC Mathcadl13, 14

— Windows XP

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT
JlaGoparopusi pU3UKH KOHAECHCUPOBAHHOT'O COCTOSHHSI U MaTEPUAIIOB 3JICKTPOHHOM TEXHUKHU
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, ydyeOHas ayIUTOpUs IJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO
TUTA, TIOMEIIEHNUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IIPOBEICHMS I'PYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJIbTAllMM, MOMEIICHUE AJI1 IPOBEACHUS TEKYILIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCcTalllu

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JlaGopatopHble MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX Marepuanony, « Temre-
paTypHble CBOMCTBA MPOBOJAIINX MaTeprasioBy, «O0beMHOE U TOBEPXHOCTHOE COMIPOTUBIICHHUE U30JIALIN -
OHHBIX MatepuanoBy», «lIpoOoii TonkomneHouHbIX KoHIeHcaTopoB (TIIK)», «TemmeparypHas 3aBuCH-
MOCTb MPOBOAUMOCTH JUAIEKTPUKOBY», «DOTORIEKTpUUECKHE CBOMCTBA MOTYNPOBOJHUKOBBIX MaTepHa-
10B», «OnpeneneHne MUPHUHbI 3alpEeIIeHHO 30HbI OIYIIPOBOAHUKOBY, «Onpenenenue tepmo-O/C no-
TympoBOAHUKOBY, « I dexT Xomnay, «dddekt [TenpThey.

- JlaGoparopHoe oOopymnoBanue 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.), m3mepurens nmmutanca E7-20, tepaommerp E6-13, meus nabopatopnas (2
mT.), npubop st ucciaenoBanus npodos TIIK, nmaboparopusiii ctena CPII-5 (2 mT.), BomsT™MeTp B7-26,
BoNbTMETp 1HPppoBoit ®4214, sonsTmerp D238,

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

- Komnbrotepnslie nabopatopHsie padoTsl (4 1miT.);

- [IK (4 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— LibreOftice

— Microsoft Visual Studio 2010

— PDF-XChange Viewer

— PTC Mathcadl13, 14

— Windows XP

CornacoBaHa Ha noprtane Ne 36097 13



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

CoctaB 000pyIOBaHUSA:

- yueOHast MmeOerb;

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

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

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

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

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

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

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

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

14.1.1. TecToBBI€E 3aaHuSs
1. Inuna cBO6OAHOTO Tpobera 3aBUCUT OT SHEPTUU 10 CTETICHHOMY, 3aKOHY, IPU paCCEUBAaHUM Ha
aKyCTHYEeCKHX (DOHOHAX, 3Ta CTENEHb MPUHUMAET 3HAYCHHE:
a) l;
0)-1;
B) 0;
r) 1/2.
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2. TenmonpoBOIHOCTH, OOYCIIOBICHHASI MEPEHOCOM TEIJIa 32 CUET TETUIOBBIX KONEOAaHWI aTOMOB
KPHUCTaJNTMIECKOW PEIICTKH, HAa3bIBACTCH. . .

a) oHOHHas;

0) 271eKTpOHHAS (IBIPOYHAs );

B) OunosspHas;

r) poToHHAS;

1) PKCUTOHHasI.

3. TermnonmpoBOAHOCTH 3a CUET MEePEeHOCca TeIlla U3IyICHUEM Ha3bIBACTCH. . ..
a) ¢oHOHHA,

0) anekTpoHHAs (ABIPOYHAS);

B) OMTIOJISIpHAS;

r) oTOHHAS;

1) SKCUTOHHAS.

4. D(ddext, cBsI3aHHBIN CO CIOXKHOM 30HHOW CTPYKTYpOH B MOJYNPOBOJHUKAX U BO3MOXKHOCTBIO
MCXK30HHOT'O WJIX MCKAOJIUHHOTO PACCCAHUA, HA3BIBACTCA. . .
. 3¢ dexrom 3unepa;
. 3¢ ¢pexrom ['aHHa;
. YIapHOM MOHHU3ALIUEH;
. 3¢ dexrom Xoma.

AW =

. O dexr ["'anHa HaOMoOqAaETCS B TAKUX TOJISX, IPU KOTOPBIX JApeiidoBasi CKOpocCTs ...
. CTAHOBUTCSI CPAaBHUMOM C TEIJIOBOM CKOPOCTHIO;

. MHOTO OOJIbIIIE TETIJIOBOM CKOPOCTH;

. MHOTO MEHBIIIE TEeIUIOBOI CKOPOCTH;

. CTAHOBUTCSI CPABHUMOI ¢ ()a30BOI CKOPOCTHIO;

W —

. IIpn kakoM yCJIOBUM HOCHUTENH 3apsi/ia HE HAXOJATCS B TEMJIOBOM PaBHOBECUU C PELIETKOM?
. KOIrJ]a 2JIEKTPOHHAsl TeMIIepaTypa CpaBHUMA C TeMIIepaTypoi KpucTaua;

. KOr/ia 3JIEKTPOHHAs TEMIIEpATypa MHOTO MEHBIIE TEMIIEPaTyphbl KPUCTAILIA;

. KOTJ]a 2JIEKTPOHHAsl TeMIIepaTypa MHOTO OOJIbLIe TeMIepaTypbl KprcTasia.

W N = N

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

. hochune rammms;

. KpEMHUY;

. apCeHu e TaJlTusl.

AW = Q

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

. TeHepalys He KOMIIEHCUPYETCsl peKOMOMHAIIHEIH;

. PeKOMOMHALIMST KOMIIEHCUPYETCS TeHepaIieii;

. peKOMOMHAIKs HE KOMIICHCUPYETCS TeHepaliei.

AW N — oo

9. YMeHbIIICHHE PHEPTUU WOHHU3AIMH JIOHOPA YBEIUYMBAET BEPOSTHOCTh TEPMHUUYECKOTO BO30Y-
JKJICHUS COTJIACHO CTAaTUCTHKE. ..

1. Bo3e-DiiHmTeiHA;

2. ®epmu-/lupaka;

3. MaxkcBemra-bonsmana;

4. bonpiMana.

10. IIpu 3neKTpOCTaTUIECKON HOHU3AINN KOHIIEHTPAIHUS OKA3bIBACTCH. ..
1. nuHelHO# (yHKITNEH;
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2. norapupmudeckoit GpyHKIMEH;
3. mapabonauveckoi PyHKIIUECH;
4. SKCTIOHEHLIMANBbHON (DyHKIIHEH.

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

1. mpuMecHOU peKOMOWHAIIUEH;

2. pekoMOMHaIMel Yepe3 JTOKAIbHbBIE COCTOSHUS;

3. MEeXIIPUMECHON PEKOMOMHAITHEH;

4. 5KCUTOHHOM peKxoMOMHaINeH.

12. B MeX30HHOM M3Ty4aTeIbHOW PEKOMOMHALIMU MOTYT y4acTBOBATb. ..
1. TonbKO (OTOHBI;

2. TONIBKO (DOTOHBI U AIIEKTPOHBI;

3. TONBKO JIEKTPOHBI U ABIPKY;

4. TONBbKO (POTOHBI U JBIPKH.

13. JIna xapakTepUCTUKH PEKOMOMHAIIMOHHBIX MPOIIECCOB B MOJIYIPOBOJHHUKE BBOIUTCS IOHS-
THE...
. BpeMs JKU3HU HEOCHOBHBIX HOCUTEIIEH 3apsiaa;
. BpeMsl )KM3HM OCHOBHBIX HOCHTEJIEH 3aps/a;
. KOHIIEHTpAlUl HEOCHOBHBIX HOCUTENIEH 3apsia;
. KOHLICHTpAIlM¥ OCHOBHBIX HOCUTEJNICH 3apsaa.

AW N —

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

1. Xomma-Illoxnu-Puna;

2. bonpiMana;

3. Oxke;

4. bo3ze-DiiHIITElHA.

15. Tlornomenne cBera NOTYHPOBOAHUKOM, CBSI3aHHOE C BO30OY)KICHHEM KOJeOaHWH KpUCTalIH-
YECKOH peIeTKH, HAa3bIBAIOT ... MOIVIOIEHUEM.

1. pemieTOYHbBIM;

2. IPUMECHBIM;

3. COOCTBEHHBIM;

4. S5KCUTOHHBIM.

16. B cnabpIx MOJISAX 3aBUCHMOCTH TUIOTHOCTH TOKA OT MPUJI0KEHHOTO TOJIA. . .
1. mapaGonuieckas;

2. KyOudeckas;

3. IMHEHHAS,

4. runiepOonmyecKas.

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

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

3. ynapHas noHu3zanus u 3gpdexr 3unepa;

4. snekTpocTaTHiecKas noHu3anus u 3pdext 3unepa.

18. Kakoit mporiecc pekoMOUHaIMK onuckiBaeT Teopus Xosuia — [lokmu — Puma?

1. MEXK30HHYIO U3ITyYaTeNbHYIO;
2. MEX30HHYIO O€3bI31Ty4aTeIbHyIO;

CornacoBaHa Ha noprane N2 36097 16



3. pexoMOUHAIIHNIO Yepe3 JOBYIIKH;
4. Oxe-peKOMOMHAIIUIO.

19. OOpBIB IEPUOJUYHOCTH KPUCTAUIMYECKOTO MOTEHIIMAIa Ha TOBEPXHOCTH MPUBOAMT 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 XapakTepu3yeT HHTEHCUBHOCTh CBETA!
1. mporenmiero yepes oopaserr;

2. TOTJIONIEHHOTO B 00pasiie ¢ eAMHUIHON TOJITUHOM;

3. MOrJoIIEeHHOr0 B 00paslie B €AUHUILY BPEMEHHU;

4. BomeIiero B oopaseir.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

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

2. TemmnepatypHasi 3aBUCUMOCTD I0JIOKEHUsI ypoBHS DepMU B COOCTBEHHBIX M PUMECHBIX TOJTY-
IIPOBO/IHUKAX.

3. IIpuMecHbI€ NOTYIIPOBOJAHUKH IIPH OYEHb HU3KUX TEMIIEpaTypax.

4. CuiibHOJIETMPOBaHHbIE TIOIYIIPOBOAHUKH. KpuTepuii CHIIBHOTO JIETMPOBAaHMUSL.

5. MexaHu3Mbl paccesiHUsl IIEKTPOHOB U ABIPOK.

6. Kunetnueckoe ypaBuenue bonbimana.

7. BpeMs penakcauuu.

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

9. 'anpBaHOMarHuTHeIe sABIeHUS. D ekt Xoma.

10. T'annbBaHOMarHuTHHBIE BJIEHUS. MarHUTOPE3UCTUBHBIN YPPEKT.

11. Tepmoanextpuueckue siaeHus. Tepmo-OIC.

12. Tepmooanextpuueckue spieHus. Ipdekr 3eedeka.

13. Tepmonnektpudeckue spiaeHus. Ipoext [lenprhe.

14. Tepmonnexktpuueckue siBieHus. Ipdexr Tomcona.

15. D¢ dekTsl B CUIBHBIX JAEKTPUUECKUX MOJSAX. DIEKTPONPOBOAHOCTh B CUIBHOM 3JIEKTpUYE-
CKOM I10JI€E.

16. D dexThl B CHIIBHBIX 3JEKTPHUUECKUX MOJIsAX. PazorpeB Hocutenel 3apsa.

17. 3¢ ekt B CUIBHBIX 3JIEKTPUUECKUX NOJAX. DPpdexT 3unepa.

18. D deKThl B CUIIBHBIX 3JEKTpUUECKUX nosix. Dddekrt I'anHa.

19. D¢ ekt B CUIBHBIX 3JEKTpUUECKUX NOIIX. DhdexT DpeHkerns.

20. PaBHOBECHBIE U HEPABHOBECHBIE HOCUTEIH 3apsi/ia.

21. bunonsgpHas ¥ MOHOIIOJIIPHAsL ONTUYECKAst TEHEPALIMSL.

22. MakKcBeI0BCKOE BpEMs PENIaKCALIUU.

23. MexaHu3Mbl peKOMOUHALIMY.

24. Teopus pekomObuHanuun Xoma-Lloknmu-Puaa.

25. TemneparypHas 3aBUCHMOCTb BPEMEHH JKU3HU HOCUTEIIEH 3apsa.

26. YpaBHEHUE HENPEPBHIBHOCTH.

27. Auddys3us u apeiid HepaBHOBECHBIX HOcUTeNeH 3apsaaa. CooTHOIIECHUST DWHINITEHHA.

28. IIpupona noBEpXHOCTHBIX YPOBHEH.

29. D¢ dexT mos.

30. BaustHue NoBEpXHOCTHOW PEKOMOMHALIMY HA BpeMsl )KM3HU HOCUTEIIEH 3apsa.

31. Ontuyeckue k03HPUIIUEHTHI.

32. MexaHu3Mbl NOIVIOLIEHHS CBETA B IOJIYIIPOBOIHUKAX.

33. Buytpennuii u BHemHUHA GpoTorddexr.

34. ®ortonpoBoguMOocCTb. Penakcarus GoTonpoBOAUMOCTH.
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35. ®oTonpoBOAUMOCTh MPH HAJTUYUU MOBEPXHOCTHOM pekoMOMHanuu U auddysun HocuTenei

3apsja.

36. Dddexr lembepa.

37. ®oTodsIeKTpOMarHuTHBIN A (HEKT.

38. Jlrtomunecuenuus. TUIbI JIFIOMUHECLIEHIIUH.
39. TemniepaTypHO€ TYIIEHUE JTFOMUHECIIEHIIMH MOJTYITPOBOIHHUKOB.
40. CrioHTaHHOE ¥ BBIHY)KJEHHOE U3JTy4YEHUE CBETA.

HBIX ITOJIYIIPOBOJHUKOB.

14.1.3. Tembl KOHTPOJILHBIX PadoT
1. PacyeT KOHIIEHTpAaLMKM HOCUTENEHN 3apsia B NOJYIPOBOAHUKAX. ['albBAHOMarHuTHBIE U TEPMO-
IIEKTPUUECKUE SIBJIICHUS.
2. HepaBHoBecHbIe HOcUTenu 3apsiga. Dorosnekrpuyeckue 3PGeKTo.

14.1.4. Tembl OIPOCOB HA 3aHATHUAX
1. 3oHHas auarpamMma coOOCTBEHHOTO, IPUMECHOTO M KOMIICHCUPOBAHHOTO MOIYTIPOBOTHUKA.
2. TemnepartypHasi 3aBUCUMOCTb KOHIIEHTPAIIUHU U 3JIEKTPOIPOBOJHOCTH COOCTBEHHBIX U IIpUMeEC-

3. TemnepaTypHas 3aBUCUMOCTH MOJIOKEHHS YPOBHsSI DepMu B COOCTBEHHBIX M MIPUMECHBIX MOTY-

IIPOBOJHUKAX.

4. 'anpbBaHOMAarHuTHBIC sBJICHUS: (D dekT Xoria 1 MAarHUTOPE3UCTUBHBIN dPPEKT.
5. Tepmoanekrpuueckue sBienus: Tepmo-3J1C, apdext 3eedeka, [Tenpthe n TomcoHa.
6. HepaBHOBECHBIE HOCUTEIHU 3apsa.

7. Auddy3us u npeiid HepaBHOBECHBIX HOCUTEINEH 3apsa.

8. OnTu4eckue CBOMCTBA MOJIYITPOBOAHUKOB.
9. ®OTOANEKTPUUECKHUE SBJICHUS B IMOJTYIIPOBOIHUKAX.
10. JIromMmuHeCcLIEHIIMS.

14.1.5. Bonipocsl 111 NOATOTOBKH K NPAKTHYECKHUM 3aHATHAM, CEMMHAPaM

O 00 1IN DN B~ W~

W N =

. Pacder Temneparyp Ha 30HHOM Juarpamme MOJIyIpOBOJHUKA.

. Pacuer n MMOCTPOCHUEC TEMIICPATYPHBIX 3aBHCHMOCTEH KOHICHTPAIHNU U 3JICKTPOIIPOBOJHOCTH.
. Pacder u noctpoeHue teMnepaTrypHoi 3aBUCUMOCTH TI0JI0XKEHUs ypoBHS DepMmu.

. Pacuet xoHnenTpanuu Hocurenei 3apsaa metoaom tepmo-I/IC, Xomna u 3eedeka.

. PacueT n30BITOYHOI KOHIIEHTPALIMU HEPABHOBECHBIX HOCHUTENEH 3apsia.

. Pacuer nuddy3nonHoro u apeiioBoro TOKOB HEPaBHOBECHBIX HOCHUTENEH 3apsa.

. Pacuet ontnyeckux ko3¢ UIMEHTOB NOTYIPOBOJHHUKOB.

. Pacuet JJIC u nanpsixenus lemoepa.
. PacueT oTONEKTPOMAarHUTHOTO HAMIPSXKEHUS U TOKA KOPOTKOTO 3aMBIKaHHSL.

14.1.6. Tembl 1a60paTOPHBIX PadoT

4. Mzyuenwne ¢ dekra [lenpThe B TOTYIIPOBOAHUKAX

. I3MepeHne KOHIIEHTpallui HOCUTENEH 3apsia B MOTYNPOBOJHUKAX MeTOI0M TepMo-I/IC.
. I3mepeHne KOHIEHTpaluy U MOABUKHOCTH HOCUTENEH 3apsiaa METOA0M XOJuIa.
. I3yuenune ¢hoto-3/IC B momynpoBOTHUKAX

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajgamM AJsd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbS M HHBAJIU/I0B

I[J'IS[ JjI ¢ OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITCJ'II)HI)IC MaTtepualibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMU BO3MOXHOCTAMU

300pPOBbA U MHBAJIUJIOB

Kareropun
oOyJarommxcs

Bu/pl TONOTHUATENEHBIX OIICHOUHBIX
MaTepuaioB

@opMbI KOHTPOJISI U OLICHKU
pe3y/IbTaTOB O0y4YeHUS

C napymeHusMu
ciyxa

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

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapymieHusiMu

CO6CC€,Z[OB8HI/IC I10 BOIIPOCAaM K 3a4CTY,

[TpeumMyIieCTBEHHO yCTHAs IPOBEPKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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