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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. OcBoeHME TEOPETHUECKUX OCHOB CTPOEHUS MOTYIPOBOJIHUKOBBIX MaTepHaIOB, UX (PU3NIECKUX

CBOWCTB, U IPOUCXOMSIINX B HUX MPOIECCOB U IPHEKTOB.

1.2. 3agauy AUCHUILIUHBI

1. TIpuoOpeTeHne HaBLIKOB MATEMAaTUYECKOTO ONMUCAaHUsl (PU3NYECKUX MPOILIECCOB, MPOTEKAIOUINX B

MOJIyIPOBOIHUKAX.

2. Ilpuobperenne 06a30BbIX 3HAHUKW MO (HU3MKE MOJTYNPOBOJHHUKOB, HEOOXOAUMBIX KaK JJIs
MOHUMAaHUsI (PU3MYECKUX TPOIIECCOB U SIBICHUH, TPOTEKAIOIINX B MOJIYITPOBOJIHUKAX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.
Monaynb qucuuruine: Moysas HanpaBiaeHHOCTH (TIpoduIIs).

Wunexc nucimnanael: b1.B.02.05.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
pemaTh 3a1a41
npodecCuoHaIbHON
JeITEIbHOCTHA Ha OCHOBE
MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIIEnHKEHEPHBIX
3HaHWUM, METOJIOB
MaTeMaTH4YECKOro
aHauu3a u
MOJCIIUPOBAHUS

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTU4YEeCKOro aHaJIn3a

3Haer (I)I/ISI/IKO—XI/IMI/I‘IGCKI/IC OCHOBBI
BSaHMOﬂeﬁCTBHH MCXKAY OCHOBHBIMU
MaTCpHaJIaMU BHGKTpOHHOﬁ TCXHHUKHU

OIIK-1.2. Ymeer
UCTIOJIb30BaTh (PU3UUECKUE U
MaTeMaTHYECKUE 3aKOHBI MTPH
peleHn! 3a1a4
npohecCHOHATBLHOM
JeSITeTbHOCTH

YMeeT npon3BOAUTH pacueThl IapaMeTPOB U
XapaKTEPUCTHUK MOJIYTPOBOJHUKOBBIX
MaTepUasoB

OIIK-1.3. Bnaneer
($U3HUYECKUM U
MaTeMaTHIECKUM arapaTom
JUTSL PEIICHUS
npodeccuoHaNbHBIX 3a7a4

Brageer ¢puzndeckuM 1 MaTeMaTUYECKUM
arrapaToM Uil pEIICHUs] MHKEHEPHBIX 3a/1a4

IIpodeccuonanbHbIe KOMIIETEHIUH
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IIKP-2. I'otoB IIKP-2.1. 3HaeT MeTOIbI 3HaeT METO/IbI CUHTE3a MOIYIIPOBOIHUKOBBIX

MIPOBOJIUTH CHHTE3a HAHOMATEpPHUAJIOB U  |MaTEepUaJIOB

AKCIIEPUMEHTAIIbHBIE KOMITOHEHTOB

HCCIIEIOBAHMS 110 [TKP-2.2. YmeeT BoIOpaTh 1 | YMeEET peaqn30BbIBATh HA MTPAKTUKE

CHUHTE3Y U aHAIN3y IIPUMEHUTH METOJ] AaHAJIN3a 3¢ peKTUBHBINA METO/ aHAIIU3a

MaTepuaJIoB U MAaTEepUAIIOB U KOMIIOHEHTOB  |ITOJIYIPOBOJIHUKOBBIX MAaTEpHUAIIOB

KOMIIOHCHTOB HaHO- U | MMKPO- 1 HAHOCUCTEMHOMN

MHUKPOCHUCTEMHOMN TeXHUKH

TCXHHUKH [IKP-2.3. Bnageer BiajsieeT MeTOAMKAMU IOCTAHOBKU U
OCHOBHBIMHM METOJMKAMHU MPOBEJICHUS IKCTIEPUMEHTAIBHBIX
MMOCTAaHOBKHU U MPOBEACHUS UCCIEA0BaHUI MO ONPEIENEHUIO TApaMETPOB
AKCIIEPUMEHTATIbHBIX U XapaKTEePHUCTUK MOTYITPOBOAHUKOBBIX
uccaea0BaHUN MaTepuasoB

4. O0beMm AUCHUIIVIMHBI B 32a9€THBIX ¢ IUHHUIIAX C YKAa3aHUEM KOJIUYECTBA AaKAACMUYCCKHUX YaCoB,

BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM

H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH
= Beero |Cemectpsl
Bunap! yueOHOM nesTeIbHOCTH
4acoB |4 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 70 70
JIeKk1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 74 74
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroToBka K KOHTPOJIBHOM paboTe 15 15
[ToaroroBka K TECTUPOBAHUIO 11 11
Hanucanue oTueTa 1o nmpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 28 28
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 20 20
IHoaroroBka u craya 3K3amMeHa 36 36
OO0mas TpyaoeMKoCTh (B 4acax) 180 180
Oo0mas TpyaoeMKocTh (B 3.e.) 5 5

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiTeJIbHOCTH

CtpyKkTypa IUCHUIUIMHBI MO pazzienaM (TeMaMm) U BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
Jlexk. CamMm. |Bcero gacos
HazBanus paznenos (Tem) sam [Tpak. | JIa6. a6 (6e3 dopmMupyemsbie
JUCIUTUIAHBI ” | 3aH., 4 | pad. pav:, KOMIIETEHIINH
q q 9K3aMEHa)
4 cemecTp
1 CtaTucTtuka 31€KTPOHOB U JIBIPOK B |6 6 - 17 29 OIIK-1, ITKP-2
MOy TPOBOTHUKAX
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2 PaccesiHue 3JI€KTPOHOB U JBIPOK B |2 - - 4 6 OIIK-1, I[IKP-2
MOJIYTIPOBOTHUKAX
3 KuneTtndeckue SBJICHUS B 6 2 12 26 46 OIIK-1, ITKP-2
MOJTyTIPOBOTHUKAX
4 HepaBHOBECHBIE HOCUTENHM 3apsaa |8 4 - 10 22 OIIK-1, [IKP-2
5 IToBEpXHOCTHBIE SIBIICHUS B 2 - - 1 3 OIIK-1, I[IKP-2
MOJIYTIPOBOTHUKAX
6 OnTHyeckne CBOMCTBA 6 2 - 6 14 OIIK-1, ITKP-2
MOJTyIPOBOJIHUKOB
7 DOTORNEKTPUUECKHUE SIBJIEHUS B 3 4 4 9 20 OIIK-1, I[IKP-2
MOJIYIIPOBOIHUKAX
8 JIroMuHeCcHeHITUS 3 - - 1 4 OIIK-1, ITKP-2
MOJIYTIPOBOIHUKOB
Hroro 3a cemectp |36 18 16 74 144
Hroro |36 18 16 74 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.

Tab6muma 5.2 — Co

Jep KaHue pa3aesioB (TeM) TUCIUILIMHGI (B T.4. O JICKIHSIM)

HasBanwus paznenos
(TeM) TUCIMIUTAHBI

CopepxaHnue pa3aenoB (TeM) UCIUILTUHBI (B
T.4. 10 JICKITHSIM )

TpynoemkocTs
(JIeKITMOHHBIC
3aHSTHA), U

®opMupyemsie
KOMIIETEHIIUU

4 cemecTp

1 CraTuctuka
AJICKTPOHOB U JILIPOK B
MOJTYTTPOBOTHUKAX

BBenenue, 11enu 1 3a1a4u AUCUUILINHBL.
[I10THOCTH KBAHTOBBIX COCTOAHUN. DYHKIIUS
pacnpenenenns Pepmu — Jupaka. CteneHb
3aM0JIHEHUS IPUMECHBIX YPOBHEH.
KoHuenTpanuu 351eKTpOHOB U ABIPOK B 30HAX.
[TpumecHsbIit momynpoBogHUK. COOCTBEHHBIN
MOJIyIPOBOJIHUK. 3aBUCUMOCTb YPOBHS
®epMu OT KOHUEHTPALMU IPUMECH U
TEMIEPATYPbI 1151 HEBBIPOKIACHHOTO
MOJIyIPOBO/IHMKA. 3aBUCUMOCTb YPOBHS
®depMu OT TeMHIEpaTypbl IS
HEBBIPOKJIEHHOT'O MOIYIIPOBOAHHKA C
YaCTUYHO KOMIIEHCUPOBAHHOM MPUMECHIO.
[IpumecHble TOTYNPOBOJHUKY IPU OUYEHB
HHU3KHUX TemIieparypax. Kpurepuii CHiibHOro
serupoBanusi. CBoiicTBa
CUJIBHOJIETUPOBAHHBIX TOJTYTIPOBOJHUKOB.

OIIK-1, IIKP-2

Hroro

2 Paccesnue
AJIEKTPOHOB U JILIPOK B
MOJIYTIPOBOTHUKAX

MexaHu3MBbl paccesHUs ANEKTPOHOB U JABIPOK.
Kunernueckoe ypasHenue bonbnmana. Bpems
penakcauuu. PaccesHue Ha HOHaX IPUMECH.
PaccestHre Ha TETTOBBIX KOJIEOAHUAX
PEILIETKH.

OIIK-1, [IKP-2

Htoro
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3 Kunetnueckue
SIBJICHUS B
MOJIYTIPOBOTHUKAX

3aBUCHMOCTb TO/IBUKHOCTH HOCUTEIICH
3apsiga ot TemrepaTtypsl. Dddext Xomia.

D¢ dexr Xomia B MOITyIpOBOJHUKAX C TBYMS
TUIIAMU HOCUTEJIEH 3apsa.
Marautope3ucTuBHBIN YPPEKT.
Tepmonnexkrpuueckue apienus: Tepmo-I1C,
s ekt 3eedeka, rahdekr [lenpThe u
TomMcoHa. D1eKTponpoBOJHOCTh
MOJYIPOBOJHUKOB B CHIIBHOM
3JIEKTPUYECKOM noJie. PasorpeB Hocutenen
3apsna. O ekt ['anna. Dpdext 3unepa.

D dext Openxkerns.

OIIK-1, TTKP-2

Htoro

4 HepaBHOBECHBIE
HOCHUTEJIH 3apsaa

PaBHOBECHbIE U HEPABHOBECHBIE HOCUTENH
3apsiia. bunonspHas onTuyeckas reHepanus
HocuTenen 3apsaa. MoHonossspHas
OIITUYECKasi TeHepaLusl HOCUTENeH 3apsia.
MakcBesI0BCKOE BpeMsl peslakCalu.
MexaHu3Mbl peKOMOUHAIIMH. MeX30HHas
u3IyvarenbHas pekoMOuHaius. Mexx30HHas
ynapHasi pekomouHanus. PekomOuHanms
HOCHUTeJIeH 3apsa yepes JOBYIKU. Teopust
pexombunanuu Xoimna-lloknu-Puna.
TemmneparypHas 3aBUCUMOCTb BPEMEHHU
KHU3HU HOCUTEJIEH 3apsa MpH PeKOMOMHALIUU
yepes JIOBYUIKH. L{eHTprl 3axBaTa u
PEKOMOMHALIMOHHBIE JIOBYIIKU. Y paBHEHUE
HenpepbiBHOCTH. Anddy3nonnsiii u
npetioBerii Toku. CooTHOIIEHHE
Onnmreitna. Anddysus u npeiid
HEpaBHOBECHBIX HOCHUTEJIEH 3apsiia B ciiyyae
MOHOMNOJISIpHON NpoBoAMMOCTH. nddy3us u
npeii HEOCHOBHBIX U30BITOUHBIX HOCUTENEH
3apsijia B IPUMECHOM I0JIyTIPOBOJAHHUKE.
Huddyzus u npeiid) HepaBHOBECHBIX
HOCHUTEJIeH 3apsi/a B OJYTIPOBOIHUKE C
IIPOBOJIUMOCTBIO, OJIM3KON K COOCTBEHHOM.

OIIK-1, I[IKP-2

Hroro

5 TloBepXHOCTHBIE
SBJICHUS B
MOJTyTIPOBOTHUKAX

[Tpupona noBepxHOCTHBIX YpoBHEU. Teopust
CJI0SI IPOCTPAHCTBEHHOTO 3apsiaa. Dhdexr
noJsi. CKOpoCTh MOBEPXHOCTHOM
pekoMOuHanuu. BiisiHre MOBEpXHOCTHOM
pEeKOMOMHAILIMY Ha BpEeMs KU3HU HOCUTENeH
3apsija B 00pa3iax KOHEUHbIX Pa3MeEpPOB.

OIIK-1, IIKP-2

Hroro
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6 OnTuueckue
CBOMCTBA
MIOJTYTIPOBOTHUKOB

Onrtuyeckre kKodpduureHTs. OCHOBHBIE
MEXaHHU3MBI TTOTJIONICHUS CBETA B
nosrynpoBogHuKax. CoOCTBEHHOE
noromeHue. @opma kpasi COOCTBEHHOTO
MTOTJIONICHUS B TIOTYITPOBOIHUKAX.
OnpeeneHne MUPUHBI 3AMPEIICHHON 30HbBI
10 KParo COOCTBEHHOTO TIOTJIOICHHMS.
DKCHUTOHHOE TOTJIONICHUE. YUeT AICKTPOHHO-
JIBIPOYHOTO B3aUMOJICHCTBUS B 001aCTH Kpast
coOcTBeHHOTO noromeHus. OnTuyeckoe
TMIOTJIONICHHUE C y9aCTUEM TIPUMECEH.
[TpuMecHOE M MEKITPUMECHOE TIOTJIOIICHHUE.
[Tornomenue cBOOOTHBIMU HOCUTEIISIMU
3apsga. [Inazmennoe nornomenne. ®oHOHHOE
TMTOTJIONICHHE.

OIIK-1, TTKP-2

Htoro

7 DOTODIIEKTPUYECKHE
SBJICHUS B
MOJIyTIPOBOTHUKAX

Buytpennuit porospdexr.
dotomnpoBoaumMocTh. Penakcanus
¢doronpoBoauMocTu. DOTONPOBOIUMOCTH
IIPU HAJIMYUM TTOBEPXHOCTHON PEKOMOUHAINH
u nu¢pdy3un Hocurtene 3apsna. DPPext
HembGepa. POTOIEKTPOMArHUTHBIN 3D DEKT.
Buemnuit poroaddexr.

OIIK-1, I[IKP-2

Hroro

8 JIroMuHeceHINA
MTOJTYTIPOBOTHUKOB

Tunsl TroMuHECHIEHITUA. MOHOMOJEKYIISIPHOE
CBEYEHHE TBEP/bIX Tel. PekoMOuHaIOHHOE
M3ITyYeHue MOIYIPOBOJHUKOB MpU
(yHIaMeHTalIbHbBIX MTEPeX0/1ax.
PexoMOuHaIOHHOE U3ITydYeHUE TPy
Mepexo/1ax MKy 30HOM U MPUMECHBIMU
ypoBHSIMU. Penakcanust TIOMUHECHEHIITI
MOJIyIIPOBOJIHUKOB. TemnepaTypHoe TylIeHue
JFOMUHECHEHINH TOTYITPOBOAHUKOB.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
atoMa. CTUMYJIMPOBAHHOE U3Ty4YCHHE
MOJIyIPOBO/IHUKOB

OIIK-1, IIKP-2

Hroro

Uroro 3a cemectp

36

Htoro

36

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.

Ta6ymma 5.3 — HauMeHoBaHME MPAaKTHYCCKUX 3aHATHH (CEMHUHAPOB)

HazBanus pasnenoB (tem) | HaumeHoBaHME TPAKTUYECKUX 3aHITHI
JTUCITATITUHBI (cemuHapoB)

TpynoeMKoCTb,
q

dopmupyemble
KOMIIETEHIINH

4 cemecTp
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1 Crarucruka CraTucTHka 3JI€eKTPOHOB U JIBIPOK B 2 OIIK-1, I[IKP-2
AJIEKTPOHOB U ABIPOK B |COOCTBEHHBIX MOIYIPOBOJHUKAX.
MOJTyTIPOBOJIHUKAX [TapameTpsl OJIyIPOBOIHUKOB.
PacueT Temneparyp Ha 30HHOM 2 OIIK-1, ITKP-2
auarpamme moxynpoBOAHHKA.
Pacuer u nocrpoeHue TemnepaTypHbIX 2 OIIK-1, IIKP-2
3aBUCUMOCTEN KOHILIEHTpAILUH,
NEKTPONPOBOIHOCTH U MOJIOKEHUS
ypoBHs Depmu.
Htoro 6
3 Kunetuveckue siBjieHus | PacyeT KOHLIEHTpaIluu HOCUTEIEH 2 OIIK-1, TIKP-2
B MMOJyITPOBOJHUKAX 3apsga merogom tepmo-3/1C, Xoma u
3eebeka.
HUrtoro 2
4 HepaBHOBECHbBIE Pacuet n30bITOYHON KOHIIEHTPALIUU 2 OIIK-1, I[IKP-2
HOCUTEJIH 3apsa HEPaBHOBECHBIX HOCUTEJIEH 3apsa.
Pacuer nuddysnonnoro u apeiidoBoro 2 OIIK-1, TTKP-2
TOKOB HEpPaBHOBECHBIX HOCUTEJIEH
3apsa.
HUrtoro 4
6 Ontuyeckue cBoiictBa |Pacder onTHueckux KO3 PUIHEHTOB 2 OIIK-1, I[IKP-2
MOJIyIPOBOJIHUKOB MIOJIyIPOBOIHUKOB.
Hroro 2
7 DOTODIIEKTPUYECKUE Pacuer D/IC u Hanpsiokenus Jlembepa. 2 OIIK-1, IIKP-2
SIBJICHUS B Pacuer ¢poTO37€KTPOMAarHUTHOTO 2 OIIK-1, TIKP-2
NOJIyITPOBOTHUKAX HaIpsDKEHUS U TOKa KOPOTKOTO
3aMbIKaHUS.
Hroro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padoT
Hasanus pasnenos (tem HaunmenoBanue 1a00paTopHbIX dopmupyemble
,Z[I/ICLE)I/IHJIiI/IHLI (rew) pabor PP Tpynoemrocts, 1 KOl\p/IHengL[I/II/I
4 cemecTp
3 Kunerunueckue siBieHus B |I3MepeHne KOHIIEHTPaLUK 4 OIIK-1, TIKP-2
HOJIYTIPOBOIHUKAX HoOcHUTeleH 3apsa B
MOJIYTIPOBOIHUKAX METOJIOM
tepmo-2/1C.
H3MepeHne KOHLIEHTpaluu 1 4 OIIK-1, TIKP-2
MOJIBU’KHOCTH HOCHUTENIEH 3apsiia
MeToaoM XOoJuIa.
Nzyuenue s dexra [lenpThe B 4 OIIK-1, IIKP-2
MOJIyIIPOBOIHUKAX.
Hroro 12
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7 ®OTORNEKTPUUECKHE Nzyuenue poto-2/1C B 4 OIIK-1, ITIKP-2
SBJICHUS B MOJIyIPOBO/IHUKAX.
MOJTYTIPOBOTHUKAX HUroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNIbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABICHBI B

tabmuie 5.6.
Tabmuia 5.6 — Bugbl caMoCTOSITeNEHOM pabOThI, TPYA0EMKOCTh B (pOpMHUpyEeMble KOMIETSHIIMH
Bunsl
HasBanus pasznenos . Tpynoemkocts, | opmupyembie
(TeM) AMCHHIHHD CaMOCTOSITENIbHOM 4 KOMITETSHIIHH DopMBbI KOHTPOJIA
paboThl
4 cemecTp
1 Crarucruka ITonroroBka k 3 OIIK-1, IIKP-2 KonTponbnas
AJIEKTPOHOB U JBIPOK B |KOHTPOJBHOM padoTe pabota
HOJYNIPOBOAHMKAX IToaroroBka k 2 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera no 12 OIIK-1, TTKP-2 Ortuer o
MPaKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHApPY) 3aHITHIO
(cemuHapy)
Uroro 17
2 Paccesinue [ToaroroBka k 3 OIIK-1, ITKP-2 KonTponbhas
AIIEKTPOHOB U ABIPOK B |KOHTPOJIbHOI paboTe pabota
HOJIyTIpOBOJHHUKAX Iloarororka k 1 OIIK-1, ITIKP-2 TectupoBanue
TECTUPOBAHUIO
Uroro
3 Kunetnueckue [ToaroroBka k 3 OIIK-1, ITKP-2 KonTponbhas
SBJICHUS B KOHTPOJIbHOM pabote pabota
HOJIyTIpOBOJHHUKAX Iloarororka k 3 OIIK-1, ITIKP-2 TectupoBanue
TECTUPOBAHUIO
Hamnucanue otyera no 4 OIIK-1, TTIKP-2 Ortuer o
MIPaKTUYECKOMY MPaAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroroBka k 16 OIIK-1, ITKP-2 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HalMCcaHue OTYeTa
Uroro 26
8

CornacoeaHa Ha noptane N2 55367



4 HepaBHOBECHbBIE [Toaroroska k 3 OIIK-1, [IKP-2 Konrponbnas
HOCHUTEJIH 3apsiia KOHTPOJILHOM paboTe pabota
IToaroroBka k 1 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hanwncanue otyera no 6 OIIK-1, ITKP-2 Ortuer o
MPAKTHIECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemunapy)
Hroro 10
5 TloBepXHOCTHBIE [ToaroroBka k 1 OIIK-1, ITKP-2 TectupoBanue
SIBJICHHS B TECTUPOBAHUIO
IOJIyIPOBOJHHKAX Hroro 1
6 OnTuueckue [Toaroroska k 3 OIIK-1, [IKP-2 Konrtponbnas
CBOIiCTBa KOHTPOJIBHOM pabore pabora
IOJIyIIPOBOJHHUKOB IToaroroBka x 1 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hanwucanue otyera no 2 OIIK-1, ITKP-2 Ortuer o
MPAKTHIECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHApPY) 3aHITHIO
(cemunapy)
Uroro 6
7 ®orosnexkrpuueckue |IloaroroBka k 1 OIIK-1, ITKP-2 TectupoBanue
SIBJICHHS B TECTUPOBAHUIO
MOJTyTIPOBOJHHUKAX Hanucanue otuera 1mo 4 OIIK-1, TTIKP-2 OtueT 1o
MPAKTHIECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemunapy)
IToaroroBka k 4 OIIK-1, TTKP-2 JlabopaTopHas
nabopaTopHoO# padorTe, pabota
HaIMCaHUEe OTYETa
Hroro 9
8 JlromuHecteHIus IToaroroBka k 1 OIIK-1, ITKP-2 TectupoBanue
MOJIYIIPOBOIHUKOB TECTUPOBAHUIO
Hroro 1
Nroro 3a cemecTp 74
IloaroroBka u cmada 36 DK3amMeH
JK3aMeHa
Htoro 110

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHNHU AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHNH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunbt yaeOHOM nesTeIbHOCTH
dopmMupyemsbie
Jlek. | Ilpak. | Jla6. | Cam. DopMBbI KOHTPOJIS
KOMIIETCHITIHT
3aH. 3aH. pao. pao.
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OIIK-1 + + + +  |KonTponsHas pabora, JlabopatopHas padora,
TectupoBanue, Jk3ameH, OT4eT MO
MIPAKTUICCKOMY 3aHSATHIO (CEMHHAPY)

ITKP-2 + + + +  |KonTtponwsHas pabota, JlabopaTopHas padora,
TectupoBanue, Jx3ameH, OTUET MO
MPaKTHYECKOMY 3aHATHIO (CEMUHAPY)

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t GOpPM KOHTPOJISt IPECTABICHBI B Ta0uie 6.1.
Tabnuna 6.1 — bambHbIE OLIEHKH

o . MaxkcuMalILHBIN
MakcumanbHbIN MakcumanbHbII
0aJut 3a repuo. Bcero 3a
®DopMBI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0aJut 3a rMepuos
mexnay 2KT u Ha CEeMEeCTp
Hayaia cemectpa | Mexay 1KT u 2KT
KOHEII ceMecTpa
4 cemecTp
KonTponbnas pabota 0 5 5 10
Jlaboparopnas pabota 0 10 10 20
TectupoBaHue 4 3 3 10
OT4eT 1o NpaKTU4ECKOMY 15 10 5 30
3aHATHUIO (CEMUHApY)
DK3aMeH 30
HToro MakcumyM 3a 19 28 23 100
nepuos
Hapacraromum nrorom 19 47 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoOB B OLIEHKH 3a TEKYIIUH KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bamibl Ha aTy TEKyIIero KOHTPOIs Ornenka

>90% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaitoB Ha naty TK

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CTAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. ®u3uka nosynpoBOAHUKOB [DIeKTpoHHBIN pecypc] : yuebnuk / K. B. [llanumosa. - 4-e u3n.,
CTep. - DNEKTPOH. TeKcToBbIe NaH. - CII0. : Jlans, 2021. - on-line : puc., cxemsl. - (YUeOHUKH IS BY30B.
CneumansHas nurepatypa). - Ilpeam. ykasz.: c. 383-387. - ISBN 978-5-8114-0922-8 : b. wm.
[DnexTponHsIi pecypc]: — Pesxxum noctyna: https://reader.lanbook.com/book/167840#1.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CmupuoB C.B. ®usuka tBepaoro tena: yuebnoe mocooue. — Tomck, TT'Y, 2003. — 276 c.
(mammuune B 6ubnmoreke TYCVYP - 24 5k3.).

2. TlaBnos I1.B. ®usuka tBepmoro tena: Yueouuk st By3oB / [1.B. [TaBnos, A.®. XoxnoB. — 3-¢
u31., ctepeotul. — M.: Beicmras mkomna, 2000. — 496 c. (Hanmmuue B 6ubmmoreke TYCVYP - 58 ak3.).

3. Enudanos, I'. . ®usuka tBepaoro tena : yuebnoe nocodue / I'. U. Enudanos. — 4-e usn.,
crep. — Cankr-IlerepOypr : Jlanp, 2022. — 288 ¢. — ISBN 978-5-8114-1001-9. — Teker :
ANIEKTPOHHBIN // JIaHb : PJIEKTPOHHO-OMOMMOTEYHAsT cUcTeMa. [DIEeKTPOHHBIA pecypc]: — Pexum
nocryma: https://reader.lanbook.com/book/210671#1.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUsI

1. ®u3nka NOIYNPOBOIHUKOB: Y4eOHO-METOANYECKOE TTOcoOUe 1Mo 1abopaToOpHBIM paboTaM st
CTyIEHTOB HampaBiieHUH moAroToBKH 11.03.04 «DnekTpoHHWKa WM HAHOAJIEKTPOHUKA», MPO(IIHL
«MHUKpPO3JIEKTPOHUKA U TBEPAOTEIbHAS MEKTpoHUKa», 28.03.01 «HaHoTexHOIOTNN U MUKPOCUCTEMHAS
TEXHUKay», poduis «HaHOTEXHONIOTHH B AIEKTPOHUKE U MUKpocucTeMHOl TexHuke» / E. B. Capyk, B.
B. Kapanckuii, C. B. CmupnoB - 2016. 37 c. [DnekTpoHHBIH pecypc]: — Pexum nmoctymna:
https://edu.tusur.ru/publications/6278.

2. ®dusuka TBEpIOTO TENa : YuedHoe Metonndeckoe mocodue / C. B. CmupnoB, H. B. 3apukoBckas
; MunuctepctBo obpazoBanusi Poccuiickoit @enepanuu, TOMCKUN TOCyAapCTBEHHBIN YHUBEPCUTET
CUCTEM YIIpaBJeHUS U paanodiekTponnku, Kadenpa pusngeckoit sanekrponuku. - Tomck : TMI/IO,
2001. - 37 c. (mamuuue B ondmuoreke TYCYP - 26 3k3.).

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecredeHue JJIsl JeKIUOHHBIX 3aHATH I

I[JISI MpOBCACHUA 3aHATUH JICKOUOHHOT'O TUIIA, I'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHfI,
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TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlabopaTopus (U3HKU KOHIEHCHUPOBAHHOI'O COCTOSIHUS M MaTE€pPHUATIOB AJIEKTPOHHONH TEXHUKH:
yueOHass ayauTOpHUs JJIS NMPOBEICHUSA 3aHATUN NMPAKTUUYECKOTO THIMA, yueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a0OpaTOPHOTO TUMA, yUeOHAs ay TUTOPUS Il IPOBEICHUS 3aHATUIH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX padoT), HOMEILIEHUE IS
IIPOBEJECHUS IPYNIOBBIX U UHAUBUYyaIbHbIX KOHCYJbTALMM, IOMEIIEHUE I NIPOBEACHUS TEKYILETO
KOHTPOJISI M IpOMEXXyTouHOM arrectanuu; 634034, Tomckas ob6nactb, r. Tomck, Bepmmnuna ynuna, 1.
74, 119 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JlaGopatopuble MakeThl: «TemmepaTypHble CBOWCTBa (PEPpPOMAarHUTHBIX MaTEPHATIOBY,
«TemneparypHble CBOWCTBA MPOBOIAIINX MaTepUaIoBy, «O0beMHOE U OBEPXHOCTHOE COMPOTHBIICHUE
M30JISIIMOHHBIX MaTepuanoBy, «IIpoboit TonkomaeHouHbIx KoHAeHcaTopoB (TIIK)», «TemnepatypHas
3aBUCUMOCTb ITPOBOAMMOCTH JUAJIEKTPUKOBY», «DOTOIIEKTPUUECKUE CBOMCTBA IOJYIPOBOJAHUKOBBIX
MaTtepuanoBy, « ONpeneneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIyIIPOBOAHUKOBY, « OIIpeieIeHue TEpMO-
3/1C nonynpoBoAHUKOBY, «IpdekT Xomaa», «dpdekt IlenpTher.

- JlaGopaTopHoe obopynoBanue u npudopsl: namepurens E7-8 (2 mr.), Bonet™MeTp B7-22A (5 mit.),
amnepmetp ®@-195, M-253 (2 mT.), HICTOYHUK NOCTOSHHOTO TOKa b5-47, sanexrpomerp B72-42,
mynsTUMeETp B7-22A (2 mt.), usmeputens ummutanca E7-20, repaommerp E6-13, neus naboparopnas (2
mt.), npudop s uccnenosanus npodos TIIK, nabopatopusiit creny CPII-5 (2 wT.), BonsT™MeTp B7-26,
BosibT™METp uppoBoit ®4214, Bonsrmerp D238,

HCTOYHUK MTOCTOSIHHOTO ToKa b5-47, n3mepurens nMmmurtanca E7-20;

- KomnbrotepHbie 1abopatopHbie paboThI (4 1IT.);

- Kommnerotep Intel(R) Core (TM)2 CPU (4 mirt.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

Jlabopatopus (GpU3UKU KOHACHCUPOBAHHOTO COCTOSIHUS M MaTE€pUAJIOB AJIEKTPOHHONW TEXHUKH:
ydyeOHasi ayauTOpHs AJs NPOBEACHUS 3aHATUM MPAKTUUECKOro THUIA, yueOHas ayquTopus Ijd
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHS ISl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE AJii KypCOBOTO MPOEKTUPOBaHUS (BBIIOJHEHUS KYpPCOBBIX paboT), MOMEUIeHUE AJis
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJbTAILIMM, OMEIIEHHE JIJIsl TPOBEACHUS TEKYIIEro
KOHTPOJISI M TpoMexXyTouHoU atTectanun; 634034, Tomckas ob6macte, r. ToMck, BepmmHuna ynuna, 1.
74, 119 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- JlaGopatopHubie MakeThl: «TemmepaTypHble cBOiicTBa (HEPPOMATHUTHBIX MaTEPHUATOBY,
«TemnepaTypHble CBOHCTBA MPOBOASIINX MAaTepuanoBy, «O0beMHOE U MOBEPXHOCTHOE CONPOTHUBIICHHUE
M30JISIITMOHHBIX MaTepuaoBy, «IIpo6oit TonkomieHounsix koHaeHcaTopoB (TIIK)», «TemneparypHas
3aBUCUMOCTb MPOBOAUMOCTH JUIIEKTPUKOBY, «DOTOIIEKTPUUYECKHE CBOMCTBA MOJYNPOBOJIHUKOBBIX
MaTtepuanoBy, «OnpeneneHue MUPUHBI 3aMPEIIEHHON 30HbI MOJIYIPOBOIHUKOBY, «OmpeneaecHue TepMo-
OJ1C nonynpoBogHuKOBY, «IddexT Xomnay, «dddekT [lenprhey.

- JJaGoparopHoe o6opynoBanue u npudopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mmt.),
ammepmetp ®-195, M-253 (2 mT.), HICTOYHUK TOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
myabTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naGoparopHas (2
mT.), mpudop mist uccnenoBanus npoodos TIIK, na6oparopusiii crenn COII-5 (2 mT.), BomsT™MeTp B7-26,
BoJbTMETp 1 poBoit P4214, BonbTmeTp D238,

HWCTOYHUK MOCTOSTHHOTO ToKa b5-47, uamepurens ummutanca E7-20;

- KomnisrotepHeie mabopatopHbie padoThl (4 mIT.);

- Komnrerorep Intel(R) Core (TM)2 CPU (4 mir.);

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

CornacoeaHa Ha noptane N2 55367 12



8.4. MaTepua/IbHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepHaﬂbHO-TeXHI/I‘leCKOG obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI
Hazpanus pa3nenos (tem) dopmupyembie
JUCIUTLIAHBI KOMIIETEHIINH

®opmbl koHTpoItst | OneHouHble MaTepuaisl (OM)
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1 CraTucTuka 3J€KTPOHOB U OIIK-1, I[IKP-2  |KonTpoabHas [IpumepHsIil nEpeyeHb
JBIPOK B MOJIYIIPOBOJHUKAX pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
2 PaccesiHue 3J€KTPOHOB U OIIK-1, ITKP-2  |KonTposbHas [IpuMepHbIii TEpeUeHb
JBIPOK B MOJTYTPOBOJAHUKAX pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
3 Kuneruueckue siBI€HUS B OIIK-1, I[IKP-2  |KoHTpoabHas [IpumepHbIil nepeyeHb
MOJTYIPOBOTHUKAX pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
JlaboparopHas Tembl 1a00paTOPHBIX padoOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer 1o TeMbl NPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
4 HepaBHOBECHbBIC HOCUTEIIH OIIK-1, ITKP-2  |KonTpoJsibHas [IpumMepHbIi TEpeUYeHb
3apsa pabora BapUaHTOB (3aJjaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
IIPaKTUYECKOMY
3AHATHUIO
(cemuHapy)
5 I1oBEpXHOCTHBIE SIBJIICHUS B OIIK-1, I[IKP-2  |TectupoBanue [IpumepHsIil nEpeUYEHb
MOJIYIIPOBOIHUKAX TECTOBBIX 3aJJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX

BOITPOCOB
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6 OnTuueckue cBOMCTBA OIIK-1, [IKP-2  |KoHTposbHas [IpumepHBIil nepeyeHb
MOJTYIPOBOIHUKOB pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
7 ®otoanekrpuueckue spinerus |OIIK-1, [IKP-2  [JlaGopaTopHas Tembl 1abopaTopHBIX paboT
B MOJIYTIPOBOJHHUKAX pabota
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
Otuer no TeMbl NpakTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
8 JIromuHeCeHIINS OIIK-1, [IKP-2  |TectupoBaHue [IpuMepHBIil epeyeHb
MOJIYTIPOBOIHUKOB TECTOBBIX 3aIaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUYECHHS IO

JAVCIUTLINHE
®opmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Orenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEeyAOBIIETBOPUTENHHO) | MAKCUMAIbHOMN | UJIM ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CYMMBbI 0aJI0B 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE IpUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCHUMaJbHOM 3HAHUA CUCTEeMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYIIECTBIISIEMOE MpPUMEHEHHE
yMEHHE HABBIKOB
4 (xopor1o) ot 70% 1o c(OopMHpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCHMAaJTbHOM OTIENbHBIC coJiepKarue coJiepKaIye
CYMMBI 0AJUIOB | TIpOOJIeMbI 3HAHUS OT/ICTbHBIE OT/ICTbHBIE
poOeITbl yMEHUE IPOOEIIBI
MIPUMCHECHHE
HABBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. dnuHa cBOOOAHOTO Ipobera 3aBHCUT OT YHEPTUH TI0 CTETIEHHOMY, 3aKOHY, ITPH PacCEeMBaHUM Ha
aKyCTUYECKHX ()OHOHAX, ITA CTETIEHb IPUHIUMAET 3HAUCHHE:
1.1;
2.-1;
3.0;
4.1/2.
2. TennonpoBOJHOCTH, 00YCIOBICHHAS IEPEHOCOM TEIUIAa 3a CYET TEIJIOBBIX KOJIeOaHUN aTOMOB
KPUCTAJNTUIECKOH PEIIETKH, HA3bIBACTCHI. . .
1. poHOHHAS;
2. aNeKTpoHHas (JpIpOUHas);
3. bunonspHas;
4. horoHHas;
5. DKCUTOHHASI.
3. TemnonpoBOAHOCTB 3a CUET NIEPEHOCA TEIIA U3JIyY€HUEM Ha3bIBACTCH. ...
1. poHoHHAS;
2. aNeKTpoHHas (JpIpOYHas);
3. bunonspHas;
4. horoHHas;
5. DKCUTOHHASI.
4. DddexT, cBSI3aHHBINA CO CIOXKHOW 30HHON CTPYKTYPOH B HOJYNPOBOJHUKAX U BOZMOKHOCTBIO
MEK30HHOTO WJIM MEKIOIMHHOTO PACCESHUS, HA3bIBACTCHI. . .
1. a3pdexrom 3unepa;
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10.

1.

12.

13.

14.

15

2. 3pdexrom ["anna;
3. yaapHOH MOHHU3AUEH;
4. a¢pdexrom Xomra.

. Db dexr "'anHa HaOMIOaETCSA B TAKUX TOJISAX, PH KOTOPBIX JpeiidoBas CKOPOCTH ...

1. cTaHOBUTCSI CPAaBHUMOM C TEMJIOBOM CKOPOCTHIO;
2. MHOTO OOJIBIIIE TEIIJIOBOM CKOPOCTH;

3. MHOTO MEHBIIIE TEMIOBON CKOPOCTH;

4. CTAaHOBUTCS CPaBHUMOM C a30BOI CKOPOCTHIO;

. IIpu KaKoM yCIOBHMU HOCHUTEIIH 3apsia HE HAXOJATCS B TEIJIOBOM PABHOBECHUH C PEIIETKOM?

1. Korza ’JIeKTpOHHAs TEMIIEpaTypa CpaBHUMA C TEMIIEPATypOil KpUcTaia;
2. KOr/ia JIEKTPOHHAs TEMIIEpaTypa MHOTO MEHbIIIE TeMIIepaTyphl KPUCTAILNIA;
3. Korza 3JIeKTpOHHAs TeMIEpaTypa MHOTO OOJIbLIIe TEMIIEpaTypbl KpUCTaJLIa.

. BriepBrie cBoit adgdext ['anna Habmrogan B. ..

1. pochune nnnus;

2. pochuae rammms;
3. KpEMHHUH;

4. apceHuie rajyumsl.

. Ilpu yBenuueHun HaPsKEHHOCTH MOJI HACTYIaeT MpoOoi B TOM citydae, eciH. . .

1. reHeparys KOMIIEHCUPYETCS peKOMOWHAITUEH;
2. reHeparus He KOMIIEHCUPYETCSl peKOMOMHAIINCH;
3. pekoMOUMHAIM KOMIICHCUPYETCS TeHEPaIUeH;
4. pekoMOMHAIHS HE KOMIIEHCUPYETCs TeHepaIue.

. YMeEHBIICHHE OHCPruM HMOHH3aIMU AJOHOpAa YBCIUYUBACT BCPOATHOCTH TCPMHUYCCKOTIO

BO30Y>KJICHHS COTJIACHO CTaTUCTHKE. ..

1. Bo3e-DiiHmTeHa;

2. ®epmu-lupaka;

3. Maxkcsenna-boapimana;

4. bonsMaxa.

[Ipu s1eKTpOCTaTHUECKON HOHU3ALUN KOHIIEHTPAIUsI OKa3bIBACTCH. ..

1. nuHelHOM QyHKIIHEH;

2. norapudMudeckon QpyHKIUEH;

3. mapabonuyeckon QyHKIHEH;

4. SKCTIOHEHITUATBLHON (PYHKITHEH.

PexomMOuHanus, mpu KOTOPOW 3JIEKTPOH MpExKae, YeM PEKOMOWHHUPOBATH C JBIPKOH,
3aXBaThIBAETCSI HEKOTOPHIM JIOKAJIbHBIM IIEHTPOM, UMEIOIIUM YPOBEHb SHEPTUH B 3allPEIICHHOI
30HE, a 3aT€M MEPEXOIUT B BAJICHTHYIO 30HY U PEKOMOMHUPYET C JBIPKOI, Ha3bIBAETCH. . .

1. mpuMecHON peKOMOMHAITUEH;

2. peKoMOWHAaIUEeH Yyepe3 JTOKATbHBIC COCTOSIHUS;

3. MEeXIIPUMECHON peKOMOWHAIINECH;

4. >KCUTOHHOM PEKOMOWHAIIUCH.

B Mex30HHOM H3TydaTeIbHOM PEKOMOWHAIIUYA MOTYT y4acTBOBATh. ..

1. TobKO (hOTOHBI;

2. ToNIbKO (DOTOHBI U AJIEKTPOHBI;

3. TOJIBKO JIEKTPOHBI U JBIPKU;

4. Tos1bKO (DOTOHBI U JBIPKU.

Jl1st XapaKTepuCTUKU PeKOMOMHAIIMOHHBIX IPOLIECCOB B MOJIYIPOBOJAHUKE BBOJIUTCS TIOHATHE. . .
1. Bpems )KU3HU HEOCHOBHBIX HOCHUTENEH 3apsa;

2. BpeMs JKM3HU OCHOBHBIX HOCHUTEJIEH 3apsia;

3. KOHUEHTPAIIMM HEOCHOBHBIX HOCUTEIIEH 3apsaa;

4. KOHIICHTpallMi OCHOBHBIX HOCUTEJIECH 3apsia.

Monenb, B KOTOPOIl OMUCAHO BBISIBICHUE 3aBUCUMOCTH BPEMEHH JKU3HU IEKTPOHHO-ABIPOYHBIX
nap OT NMojoxeHust ypoBHs PepMu, HOCUT Ha3BaHUE. ..

1. Xomna-Illoknu-Puna;

2. bonpiMana;

3. Oxe;

4. boze-OHHIITENHHA.

[Tornomenue cBeTa MOJYNPOBOJHHUKOM, CBSI3aHHOE C BO30yXJAeHHUEM KojebaHUU
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16.

17.

18.

19.

20.

16.
17.
18.
19.
20.

KPUCTAJIMYECKON PEIIETKH, Ha3bIBAIOT ... MOTJIOIIEHUEM.

1. pelieToYHbIM;

2. IPUMECHBIM;

3. cOOCTBEHHEIM;

4. 5KCUTOHHBIM.

B cna0bIx mossx 3aBUCUMOCTD IJIOTHOCTH TOKA OT MPUIIOKEHHOTO TIOJIS. ..

1. mapabonuueckas;

2. kyOuueckas;

3. muHelHAaL;

4. runiepbosyecKas.

Kakwue 3¢pexThl CunbHOro nosist NpUBOAAT K U3MEHEHHUIO TOJABUKHOCTH HOCUTENEH 3apsaa?
1. abdexr 'anHa u ynapHas HOHH3AIINS,

2. 2 dexr 'anHa u 3¢ dekT pazorpesa IEKTPOHHO-IBIPOYHOTO Ta3a;

3. ynapHas nonuzarus u 3¢dexT 3unepa;

4. sniekTpocTaTudecKas noHu3amnus u 3¢ ekt 3unepa.

Kaxoit mporiecc pexkomOuHaImy onuckiBaeT Teopust Xoia — ok — Puna?
1. MeX30HHYIO U3ITy4aTelbHYIO;

2. MEX30HHYIO O€3bI3Ty4aTeNbHyI0;

3. peKOMOUHAINIO Yepe3 JTOBYIIKY;

4. Oxe-peKOMOUHAIIHIO.

OOpbIB MEPUOAUYHOCTH KPHUCTAJUIMYECKOTO MOTEHIIMala Ha MOBEPXHOCTH MPHUBOAUT K
MOSIBJICHUIO JIOKAIM30BaHHBIX COCTOSIHUM, SHEPT€TUYECKHE YPOBHH KOTOPBIX PacIoJiaraloTcs B
3aMpeIeHHON 30HE. DTU COCTOSHUSI HA3bIBAIOT COCTOSIHUSIMY ...

1. Xomma-Iloxm-Puna;

2. bopna-Kapmana;

3. TammMma;

4. ®epmu-/upaka.

KoaddunmenT nornouieHus: xapakrepu3yeT HHTEHCUBHOCTh CBETA!

1. mpomenmero yepe3 odpaser;

2. TOTJIOIIEHHOTO B 00pasiie ¢ eAUHUIHON TONIIUHOM;

3. IOTJIONIEHHOT O B 00pa3le B €IMHUILY BPEMEHU;

4. Bomremiero B oopasertl.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Crarucruka 9JICKTPOHOB U IABIPOK B COGCTBCHHI:IX, NpUMCCHBIX MU KOMIICHCUPOBAHHBIX

IIOJIYIIPOBOIHUKAX.
TeMmneparypHast 3aBUCUMOCTb IOJIOKEHUSI ypoBHA DPepMu B COOCTBEHHBIX U IMPUMECHBIX
IIOJIYIIPOBOIHUKAX.

IIpuMecHBIE OIyIIPOBOJHUKHY IIPU OYEHb HU3KHUX TEMIIEpaTypax.

CunpHONETUPOBAHHBIE MOTYIIPOBOAHUKHU. KpuTepuii cuabHOTO JETHPOBAHMUS.

MexaHu3MBbl paccesiHUs IEKTPOHOB U IBIPOK.

Kunernueckoe ypaBHeHue bosbliMaHa.

Bpewms penakcanuu.

TemnepaTypHas 3aBUCHMOCTb ITOABUKHOCTH HOCUTEJIEH 3apsia.

["anpBaHoMarHuTHbIe ABneHU. Jpdext Xoma.

["anpBaHOMArHUTHBIC SIBIICHUSI. MarHUTOPE3UCTUBHBIN I (DHEKT.

. Tepmoanexrpuueckue siaenus. Tepmo-3/1C.

. TepmoanexTtpuueckue siBnenus. DPpdext 3eedeka.

. Tepmoanextpuueckue sBienus. dpdext [lensroe.

. Tepmoanextpuueckue sinenus. DPpdext TomcoHa.

. D} PeKTsl B CHIBHBIX 3JIEKTPUYECKUX MOJISAX. DIEKTPONPOBOIHOCTH B CHIIBHOM 3JIEKTPUUECKOM

noJse.

D¢ deKThl B CUIBHBIX 3JEKTPUUECKUX MOIsAX. PasorpeB Hocurenei 3apsina.
O deKThl B CUIBHBIX 3JEKTPUUECKUX noisix. Dddexr 3unepa.

O dekThl B CUIBHBIX 3TeKTpUdecKux noysix. dddexr ['anHa.

O deKThl B CUIIBHBIX 3JEKTPUUECKUX Moiisix. Dddext Openkens.
PaBHOBeCHBIE M HEPABHOBECHBIE HOCUTEIH 3apsijia.
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

bunonspHas 1 MOHONOJsIpHAs ONTUYECKAs TeHepaIusl.

MaxkcBeIoBCKOe BpeMsl pelaKcalii.

MexaHu3Mbl peKOMOUHAITIH.

Teopus pekomOunanuu Xosta-llloknmu-Puna.

TemneparypHasi 3aBUCUMOCTb BPEMEHH KU3HU HOCUTENEH 3apsja.

YpaBHEeHHE HEMPEPHIBHOCTH.

Huddysus u apeiid HepaBHOBECHBIX HOCHUTEINEH 3apsina. COOTHOIICHHs DHHINITEIHA.
[Ipupoaa moOBEpXHOCTHBIX YPOBHEIA.

DddexT mosi.

BrusiHre moBepXHOCTHOM PEKOMOMHAIIMY HA BpEeMs KU3HU HOCUTEIIEH 3apsia.
Onrtuueckue K03 HUITUESHTHI.

MexaHn3Mbl TOTJIONICHHS CBETA B OJTYTPOBOIHUKAX.

BryTtpennuii u BHemHuit GotodddeKT.

doTtompoBoauMocCTh. Penakcamnust GoTonpoBOAUMOCTH.

@®OoTONPOBOANMOCTD MPU HAJUYUU MOBEPXHOCTHOM pekoMOMHAuuU U Tuddy3un Hocuteneu
3apsja.

Dddext lembepa.

DOTOANEKTPOMATHUTHBIN 2P DHEKT.

JIromuHecieHua. THIEBI JIIOMAHECIICHITAN.

TemnepatypHoe TyllI€HHE JTIOMUHECLIEHLIUN TOTYTPOBOIHUKOB.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTy4Y€HHUE CBETA.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

[Tpumep kKoHTpOIBHOHN paboTh! Nel

1.

Hafitir pa3HHy 3Hepriil (B egMHNLIAX K1) MeXIy 37TeKTPOHOM, HaXOIAIIIMCA Ha YPOBHE
DepMH, 1 3IEKTPOHAMI, HaXOIAINIMICA HA YPOBHAX, BEepOATHOCTI 3allOTHeHHA KOTOPBIX
paeeEer 0,20 11 0,80.

O0pazenn kpeMHIIA, HaXOIAITIIICA B COCTOSHHH TepMOITHAMITECKOTO PaBHOBECHS IIPH
300 K, xapakTeplsyeTcs CleyIOLIIMI HapaMeTPaMI: YIEIbHOS COIPOTHBISHHE 5 OM CM, Ly
=1600cm’B-lc!, pp, =600 cm?B-lc’l. Omnpemennre KOENEHTPAIIIO 3ISKTPOHOB H  IBIPOK.

IToMHITE, 9TO np=n;’

OmpenennTe cMelleHle VpoBHA Er OTHOCHTENBHO CepelHHBI 3alpellleHHON 30HBI I
repMaHHs IPH KOMHATHOI TeMneparype g m*,=1,1lm; m*;=0,56m.
ITpuMecHBINl YpoBeHb B apceHNIle Taland HeTommuics mnpu 100 K. Ompexennre THII U

KOHIIEHTPAIIHIO IPHMECII, eclIII TeMneparypa T; B HeM paeHa 200 K.

DHP'E,I['EJ]III'I: KOHIIEHT PAIITHY HOCHTenell n YIAEIBHOE COIIPOTHBIEHHNE KPEMHIIA,

nernpoeaHHOro (ocdopom mpi 300 K, ecnn N~=10" cm, a =500 cm?/Be.

ITpumep KOHTpOIBHON pabOThI No2

1.

B 3kcnepiMeHTe o m3ydeHNI0 3¢dexra Xonma, IpoBeleHHOM ¢ 00pa3loM KpeMHIIA
TIONY4IeHs! cledyiomie gaHHEle: =1 cM; d=0,1 cm; a=0,2 cM; I=5mA; B=1 Tm; U=0,245 B (B
HanpaeneAnn Toka): Upg=2MB. Cumrasg, d9ro Xonn-dakrtop rg=1,18, ompemennTe: a) THO
MONYIPOBOAHNIKA; O) KOHUEHTPALHI OCHOBHBIX HOCHTENell; B) XOIIOBCKYH IOJIBILKHOCTB

HOCHTeEI.
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2. TIpn HarpeBe KycKa IOTYIPOBOIHHKA JMIHOI | cM H cedeHneM 1X1 MM B HeM BO3HIIK
Iepenan Temieparyp, Ha oxHoM KoHne 300K, a Ha apyrom 350K mpm 3TOM Ha XOJIOIHOM
KOHIle MOSABIICA 3NMeKIpHdYecKlil moTeHNHnan B -6 MB, a Ha apyrom +3MB. Hailanre
mngdepeHINaTEEVI0  TEPMO-3AC IONYIPOBOIHHKA. [Ipexamonarad, 49ro 3T0 KpeMHHI,
ompelenHTe THI IONYIPOBOIHIKA H  HAailmTe TepMOIIIHAMIIYECKI pPAaBHOBECHYIO

KOHIOCHTPAIIIRD HOCHTeTell 3apdna.

3. CopepmIeHHBIT KpucTanl Ge TonmmmHOII B 1 MM ocBemaerca npun 0 K ¢oroHam c
sHeprieil 0,82 3B (o=10 cm!). IToTok cBeTa cocTaBmaeT 10'8 oTom/cmic. HailTn Bemn=mHy

TIOTOKA CBeTa, MPOXOAINero CKBO3b KpHeTamt. Hailmire koadimieHT 3KeTHHEKINE Ge.

4. B NoBepXHOCTHOM CcCII0€ MPAMOYTONBHOTO o0pa3la KpeMHHA p-Tima, JerlpoBaHHOTO
oopom N=10'%cm~, mmuroii 1 MM npn 300 K reHeplpyroTes 31IeKTPOHE! Ap, T,=10-*c. Hailimre
KOHIIEHTpAllll0 HEepPAaBHOBECHBIX HocHTeneil, ecam mnpn 3ToM B oOpasle BO3HHKIO

3IEKTPHYECKOe II0JIe HallpsKeHHOCTEI0 10-° Blem.

9.1.4. TeMbl NpaKTHYECKUX 3aAHATHIA

1. CraTucTUKa 3JEKTPOHOB U JBIPOK B COOCTBEHHBIX MOJYNpoBOAHHKaX. [lapamerpsl
MOJTyTIPOBOTHUKOB.

PacueT Temnieparyp Ha 30HHOU IHarpaMme MOJTYTPOBOIHUKA.

PacueT u nmoctpoeHue TeMnepaTypHbIX 3aBUCUMOCTEH KOHIEHTPALIMH, JIEKTPOIIPOBOJHOCTH U
noJioskeHus: ypoBHs depmu.

Pacuer xoH1eHTpauu HocuTene 3apsana Mmerogom tepmo-2J1C, Xoma u 3eebeka.

Pacuer n30bITOUHOIN KOHIIEHTPAIIMH HEPABHOBECHBIX HOCUTEIJICH 3apsiia.

Pacuer auddy3rnonHOrO U ApEiihOoBOro TOKOB HEPABHOBECHBIX HOCUTEIICH 3apsiia.

Pacuer ontrueckux K03 PUIHMEHTOB MOTYPOBOIHUKOB.

Pacuer 3/IC u Hanpspxkenus JlemOepa.

Pacuet poTO37€KTPOMAarHUTHOTO HAMPSKEHHS U TOKA KOPOTKOTO 3aMbIKAHHS.

W

e

9.1.5. TembI J1a00paTOPHBIX PadoT

M3mepeHune KOHIEHTpAIMK HOCUTENEH 3apsaaa B HOIYIIPOBOIHUKAX MeToA0M TepMo-D/[C.
M3mepeHune KOHIEHTPAIUK U TTOIBMKHOCTH HOCUTEIIEH 3apsaa METoI0M XoJuia.
N3zyuenue ¢ ¢exra [lenbThe B HOTYTPOBOIHUKAX.

N3zyuenne poto-3/1C B moaynpoBOIHUKAX.

L=

9.2. MeTonnueckne peKOMeHIalUH

YueOHBI MaTepuan u3jaraercs B GopMme, Mperoiaralonie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHasg paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue AUCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIUCKOM
y4e0HO-METOJUYECKOT0 U MporpaMMHOro odecrnedeHusi. CamoctosiTenbHas padoTa CTyJeHTa BKIKOYAaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouiecce nzydeHus: TUCUUILIAHBI JUIsl Ty4YIIETO OCBOCHHUS MaTepHaia HeoOX0IUMO PEeryJisipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyJAeHTa Ha cailte YHuBepcuTeTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu camMocTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mais
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UHIANBUAYAJIbHOTO IMMOHHMMaHHUA W OCBOCHHA MaTc€pHalia, BbIACIIAA OCHOBHBIC HMACH; HA OCHOBAaHUU
HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mat€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEYeHh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKHuXx 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCAd
nocTymHas popMa npeaoCTaBICHI OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U WHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MpeAOCTaBlIeHne HHPopManuu B hopmMax,
AIallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHUA I/IHCI)OpMaHI/II/II
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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