MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MarepuaJibl JJICKTPOHHOH TEXHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 52 52 4acoB
5 CamocTosiTenbHas paboTa 56 56 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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 .

PazpaboTuuk:

noteHT kapeapa OO JI. P. ButHep

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop xadeapb TPOMBIIILIIECH-
Hoit snekTponuku (I1p2) H. C. Jlerocraes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llens mpenomaBanus AUCHUIUIMHBI - (HOPMUPOBAHKME 3HAHUM, MMO3BOJSIONMIUNX OPUEHTHPOBATHCS B
COBPEMEHHOM POU3BOICTBE JEKTPOHHBIX MPUOOPOB MPU BHIOOPE COOTBETCTBYIOIIUX MaTepuasoB, aHa-
JIN3€ UX CBOMCTB.

1.2. 3agaun IMCHMIIINHBI
—  ®opmupoBaHue NpeACTaBICHUN O TIpolieccax U SBICHUSAX, TPOUCXOISIINX B MaTepraax Mol
JIEHCTBHEM 3JIEKTPOMArHUTHOTO TIOJIS, TEMIIEPATYPhl U APYTUX BHEITHUX BO3JACHCTBUI;
—  pa3BUTHE YMEHUS aHAM3UPOBATH U CHCTEMATH3UPOBATh HAYIHO-TEXHUIECKYIO HH(POPMAIIHIO,
BBEIOMpATh MaTepUaIbI JJIs QJIEKTPOHHBIX KOMITOHCHTOB TIPH UCIIOJIL30BAaHUH HX B 3JICKTPOHHOM armapary-

pe.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Hucuumuinna «Marepuans! 35ekTpoHHoM TexHukn» (b1.B.OJ1.2) otHOcuTCS K 670Ky 1 (BapuaTus-
Hasl 4acTh).
[TpenmecTBYOIKUMHI TUCHUILIMHAMY, (OPMUPYIOIIMMHU HaYaJIbHbIC 3HAHUS, SBIAIOTCS: MHXeHep-
Hble pacueTsl B Matcad, Marematuka, [Ipodeccruonanbuble MaTeMaTuuecKkue nakersl, Pu3nka.
ITocnenyromUMHA TUCLUILUIMHAMU SBIISIOTCA: MAarHUTHBIE 3JIEMEHTHI JIEKTPOHHBIX YCTPOWCTB,
®u3nKa KOHIEHCUPOBAHHOTO COCTOSIHUS, DHEPreTUYecKas 3JIEeKTPOHHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTBH MPOOJIEM, BO3ZHUKAIOIINX
B XOJle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELIeHHUs COOTBETCTBYIOLIMH (PHU3HKO-
MaTeMaTHYECKNH arapar;

— OIIK-7 ciocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHUS AJIEKTPOHHUKH, U3ME-
PHUTENBHON U BBIYMCIUTEIBHOW TEXHUKH, MHPOPMALIMOHHBIX TEXHOJOTHH B CBOEH mpodeccruoHanbHON
JeATEIbHOCTH;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelne (pu3nueckue U MaTeMaTHUYeCKHe MOJIEIH MpHOo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKU M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKLIHOHAIBHOTO
Ha3HA4Y€HUs, a TaK)KE MCIOJIb30BaTh CTaHIAPTHBIE MPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIN -
pOBaHU;

B pesynbpTare u3ydeHus IUCIHUIITMHBI 00YJalOMIUNACS TOJIKEH:

— 3HATh OCHOBHBIE KJIACChl MATEPUAJIOB IEKTPOHHON TEXHMKH, (pU3MUECKUE SBJICHUSA U IPO-
LIECCHI, TPOTEKAIOIIUE B HUX; OCHOBHBIC DJICKTPUYECKHUE, MATHUTHBIE U MEXaHUYECKHUE CBOMCTBA MAaTEPH -
aJIOB; Ha3HAYEHHUE, KOHCTPYKTUBHbBIE OCOOEHHOCTH U TEXHOJIOTHIO NMPOU3BOACTBA NMACCUBHBIX AJIEMEHTOB
AJIEKTPOHHOM TEXHUKHU; COBPEMEHHBIE TEHACHIIUN PA3BUTHS SJIEKTPOHUKH.

— yMeThb paboTaTh ¢ MHPOPMALMOHHO-CIPABOYHBIMH U IOMCKOBBIMH CHUCTEMaMH Ui MOUCKA
MH(pOPMaLUK 110 MaTepuaiaM JIEKTPOHHOM TEXHUKU M MX CBOMCTBAaM; IIPOM3BOJIUTH pacyeThbl Mapamer-
POB AJIEMEHTOB JICKTPOHHOM TEXHUKH, UCIIONB3YS MPOCTeHIIe PU3nUecKue U MaTeMaTHUECKUe MOJIETIH;
pelaTh HECTAHAAPTHBIE 3aJa4yM 10 TMOUCKY M NPUMEHEHHMIO MATEPHANIOB IJIS 3JIEMEHTOB U YCTPOWCTB
ANEKTPOHHON TEXHUKH.

— BJIaJeTh HAaBBbIKAMU M3MEPECHMs M KOHTPOJIA NIapaMeTPOB MATEPHUAIIOB; OCHOBHBIMM IIpUEMa-
MU 00paOOTKM M TPEICTABICHUS SKCIIEPUMEHTAIBHBIX AAHHBIX; CTAaHAAPTHBIMUA MPOTPAMMHBIMHU CpE[I-
CTBaMH KOMIIBIOTEPHOT'O MOJEIUPOBaHUS.

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTHHBI cOCTaBIsIeT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -
e 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
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2 ceMecTp

AynuTtopHble 3aHATUSA (BCETO) 52 52

Jlexuun 18 18

[IpakTnueckue 3aHATHS 18 18

JlaboparopHbie pabOTHI 16 16

CamocrosTenbHas paboTa (BCero) 56 56

[ToaroroBka K KOJUIOKBUYMY

[ToaroToBka Kk KOHTPOJIBHBIM paboTam

OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam

[TpopaboTka IeKIMOHHOTO MaTepralia 18 18

[ToaroToBka Kk MpakTUYECKUM 3aHATHUSIM, CEMHUHApaM 15 15

Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36

OO61mas Tpy1I0eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxanue 1MCUMILTHHBI

5.1. Pa3jienbl AUCHUILJIMHBI U BU/ALI 3aHATHHI
Paznensl AMCUMIIITMHBL U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHATHHA

= - = 2 § qé =
= s o e Q % o E
: s < S Foa 20
HazBanus pa3aenoB TUCHUIUIUHBI 5 “ o, o, o 9 S
= = S s g O ==
a S < Q9 &z
2 ceMecTp
1 CTpoeHue 1 CBOWCTBA MaTEPHAIIOB 2 2 0 4 8 OIIK-2, OIIK-
7, IIK-1
2 TIpoBOJHMKOBBIE MaTepUaIbl 4 4 4 14 26 | OIIK-2, OIIK-
7, IIK-1
3 CBepXMpPOBOJHUKHN U KPUOITPOBOIHUKH 2 0 0 4 6 OIIK-2, OIIK-
7, ITIK-1
4 JIndneKTpuKH 6 6 8 21 41 | OIIK-2, OIIK-
7, ITIK-1
5 MarHuTHble MaTepuabl 2 4 4 11 21 | OIIK-2, OIIK-
7, ITIK-1
6 IlaccuBHBIE JIEMEHTHI JIEKTPOHHOM 2 2 0 2 6 OIIK-2, OIIK-
TEXHUKHU 7, IIK-1
Hroro 3a cemectp 18 18 16 56 108
Uroro 18 18 16 56 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

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

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
o S E
= o, =
& o 2
= S
2 ceMecTp
I Ctpoenue u cBoiictBa | OCHOBHBIE CBEJICHHS O MaTepHaiaxX JIEKTPOHHOU U 2 OIIK-2,
MaTepualioB MHUKPO3JIEKTPOHHON TEXHUKU. DYHKIIMOHAJIbHBIE U OIIK-7
TEXHOJIOTUYECKHE CBOMCTBA. POk MaTepuasioB B pas-
BUTHUH 3JIEMEHTHOM 0a3bl.
Hroro
2 TIpoBOJHHUKOBBIE DJeKTpUYECKHUE CBOIICTBA METAJIOB U CILJIABOB. 4 OIlK-2,
MaTepHalIbl @DyYHKIIMM METAJUIOB B JIEKTPOTEXHUKE, PAJUOIIICK- OIIK-7,
TPOHUKE U MUKpo3iekTpoHuke. Kinaccuduxauus npo- [K-1
BOJIHUKOBBIX MarepuanoB. CBOWCTBA, COCTaB, IPH-
MEHEHHE.
Hroro 4
3 CBepXMpPOBOAHUKH U SIBneHne cBepxnpoBoauMocTu. Kpurndeckue napa- OIIK-2,
KPHUOIIPOBOHUKH MeTpbl. O630p CBEPXIPOBOIHUKOBBIX MaTepHUasoB. OIIK-7
Kpuonposonuuku. [Ipumenenue.
Hroro 2
4 JIusneKTpuKu [Tonsgpusanus QUAIIEKTPUKOB U BIUSHUE €€ Ha CBOU- 6 OIIK-2,
CTBa MaTepHasioB. TemMneparypHas 3aBUCUMOCTb JJIEK- OIIK-7,
TporpoBoaHocTU.IIpoboit nusnekTpukos. [udnexTpu- [IK-1
yeckue norepu.Jusnexrpruuecke MaTepuanbl: 0Co-
OEHHOCTHU CTPOEHUS, COCTaB, CBOMCTBA, IPUMEHEHHE.
Hroro
5 MaruautHbie MaTepuaibl | Knaccudukaiys BeecTB o MarHUTHBIM CBOHCTBAM. OIIK-2,
MarHuuTHsbI€, SJIEKTPUYECKUE U MEXaHUYECKHE CBOM- OIIK-7,
cTBa (heppo U peppuMarHeTUKOB. MarHUTHbIE TIOTe- IK-1
pu. O630p MarHUTOMATKMX M MarHUTOTBEP/BIX MaTe-
pHaJIoOB, UX CBOWCTB M 001aCTH IPUMEHEHHUS.
Hroro
6 [TaccuBHble a1eMeHThl | [laccHBHBIE 37IEMEHTHI 3JIEKTPOHHOU TeXHUKH. Tpedo- OIlK-2,
IEKTPOHHON TEXHUKU BaHUs K MaTepuanam. Knaccudukanus 37eMeHTOB, OIIK-7,
OCHOBHBI€ [1apAMETPBI, MAPKUPOBKA. [K-1
Hroro 2
Hroro 3a cemectp 18

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIETYIONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMH) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HanMeHOBaHME TUCIHMILINH U3y4eHHe 00ecTeYnBaAIONINX U 00€CIeUnBaeMbIX JUCLIUIUINH
1 2 3 4 5 6

[IpenmecTByronye AMCUUIUINHBI

1 Unxenepusie pacuetsl B Matcad + +

2 Maremaruka + + +

3 IIpodeccronaibHble MaTeMaTH4YECKHE n N N N N N

MIAKEThI

4 Ousuka + + + + + +

[Tocnenyromue TUCIUIIITUHBL

1 MarHuTHBIE DIEMEHTHI OJICKTPOHHBIX

. + + + +
YCTPOMCTB
2 ®du3uka KOHIEHCUPOBAHHOTO COCTOS- 4 L 4 N N
HUS
3 DHepreTryecKkas 3JIEeKTPOHUKA + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIHUIUIUHBL, U BUIOB 3aHS -

THUI
§ Bunwl 3ansatuit
= = ;
o S
] <
& 2 ® S g ®DopMBbI KOHTPOJIS
= = = g 2
S = = S
4 =
OIIK-2 + + + + KonTposasHas pabota, Jk3a-
MeH, KomnokBuym, OTtuer
110 J1abopaTtopHoi padoTe,
Tect
OIIK-7 + + + + KontpomasHnas pabota, Jk3a-
MeH, KomnokBuym, OTuer
1o J1abopaTtopHoi padoTe,
Tect
[K-1 + + + + KonTposbHas pabota, Jk3a-
MmeH, KomnokBuym, Otuer
1o 1aboparopHoit padore,
Tect

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
Q P=a=1
Qo O T
= > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S g
= o, =
& o 2
= Sl
2 ceMecTp
2 ITpOBOJIHUKOBBIE DJIEKTPUYECKUE CBOMCTBA METAJIJIOB U CIJIABOB 4 OIIK-2,
MaTrepuabl Hroro 4 OIIK-7,
I1K-1
4 JIndnekTpuku OnexkTpuueckuil MpoOoil TOHKOIIEHOYHBIX KOHJIEHCA- 8 OIIK-2,
TOpoB. TemneparypHasi 3aBUCUMOCTb 3JIEKTPOIPOBO/I- OIIK-7,
HOCTU JUDJIEKTPUKOB [IK-1
Hroro
5 Marnutssie marepuaisl | CBoiicTBa Geppo u heppuMarHUTHBIX MaTepUAIOB OIIK-2,
Hroro OIIK-7,
IK-1
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabnure 8.1.
Tabmua 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHIA (CEMHHAPOB)
A v =
= CIS
Q = g
g Qo &
> O
Ha3Banus paznenos HaumeHoBaHNe IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
o S g
X g =
> &3
= =
= o
2 ceMecTp
1 Ctpoenue u cBoiictBa | OCHOBHBIE CBEIEHUS O MaTepHaslax 3JIEKTPOHHON 1 2 OIIK-2,
MaTepraioB MHUKPOIJICKTPOHHON TeXHUKH. OCOOCHHOCTH PEIICHHS IK-1
MH)XXEHEPHBIX 3a/a4.
Hroro
2 TIpoBOJHHUKOBBIE DJEeKTpUYECKHUE CBOIICTBA METAJIOB U CILJIABOB. OIlK-2,
MaTepHalbl ConpoTHBIieHNE IPOBOIHUKOB HA BBICOKMX YaCTOTaX. IQHEIKIJ,
PazmMepHbIif 3 GEKT B TOHKUX METAIINYECKUX )
rienkax.Konrponbnas padota 1
Hroro 4
4 JIndnekTpuKku [Tonstpu3zanus 1 AJIEKTPOIIPOBOJHOCTD AUAJIEKTPUYE- OIlK-2,
cKuX MarepuaioB. [IoBepXHOCTHOE CONPOTUBIICHHUE. OIIK-7,
[Ipo6oii n audneKTpUYeCKne NOTepu. AKTUBHbBIE IH- 4 TIR-1
NIEKTPUKH.
Hroro
5 MarnutHsle MaTepuaibl | MarHUTHBIE U 3JIEKTpUYECKHE CBOWCTBA (heppo U OIIK-2,
dbeppumaraeTnkoB. MarautHsie motepu. KoHTposb- IK-1
Has paboTa 2
Hroro 4
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6 IlaccuBHBIC 351eMeHTHI | BEIOOp MaTepraoB M pacyeThl JIEMEHTOB KOHCTPYK- 2 OIIK-2,

JIEKTPOHHON TEXHUKHU LMY PE3UCTOPOB U KOHAECHCATOPOB C 3aJaHHBIMHU I1a- OIIK-7,
paMeTpamu. IIK-1
Hroro 2

Hroro 3a cemectp 18

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B
tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosTeIbHOM paboThl, TPYIOEMKOCTh M (hOpMUpYEMble KOMIETEHIIH

o @]
g el
S i
Buner camoctosaTensHON & > O
HazBanus pa3nenos zF = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
[y e 2
= S
2 cemectp
1 Ctpoenue u cBoiictBa | IlogroroBka k mpaxkTuye- 1 OIIK-2, |KomtokBuym, KoHTpOmIB-
MaTepuaoB CKHM 3aHATHUSIM, CEMUHA- IK-1, Has pabota, Tect, Dx3ameH
pam OIIK-7
[TpopaboTka JIEKIMOHHOTO 2
Mmarepuaia
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
2 IIpoBOJHUKOBBIE IToaroroBka K mpaxkTuye- 4 |OIIK-2, |KomioksBuym, KonTposs-
MaTepualIbl CKHM 3aHSITHSIM, CEMHHA- OIIK-7, |Has pabota, OTuer 1o Ja-
pam IK-1 6opatopHoii pabdore, Tecr,
K3aMeH
IIpopaboTKa JIEeKIIHOHHOTO 4 IKzame
Matepuana
OdopmiteHre 0TYETOB TIO 2
JabopaToOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
ITonroToBka K KOJIIOKBHY- 2
My
Hroro 14
3 CBepXNpPOBOAHUKH U [TpopaboTka JIEKITMOHHOTO 3 OIIK-2, |KomnokBuywm, Tect, Dk3a-
KPHUOIIPOBOJHUKH Marepuaia OIIK-7, |meH
[TonroToBka K KOIIOKBHY- TR
My
UTtoro 4
4 JIndnekTpuku IToaroroBka K mpaxkTuye- 7 |OIIK-2, |KomnoksuyMm, KoHTpOIb-
CKHM 3aHSTHSIM, CEMHUHA- OIIK-7, |Has pabota, OTuer 1o Jna-
pam IK-1 6oparopHoii pabote, Tecr,
K3aMeH
[IpopaboTka JIeKIIMOHHOTO 5 Jxsame
Marepuaia
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OdopmiteHre 0TIETOB TIO 4
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
[ToaroroBka K KOJMIOKBHUY- 3
My
Hroro 21
5 MaruautHble Mmatepuaisl | [logrotoBka k mpakTuue- 2  |OIIK-2, |KomnokBuym, KoHTpOIB-
CKHUM 3aHSTHUSIM, CECMHHa- OIIK-7, Hast pabora, OTuer 1o na-
pam ITK-1 OopaTopHoii padore, TecT,
K3aMeH
[IpopaboTka JIEKIIMOHHOTO 3 Jksame
MaTepuana
OdopmiteHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
[ToaroroBka K KOIOKBHY- 3
My
Hroro 11
6 ITaccuBnble anemenThl | [loaroroBka K mpakTuye- 1 OIIK-2, |KomnokBuym, Tect, Dk3a-
AIEKTPOHHON TEXHUKHU CKHM 3aHSTUSAM, CEMHHa- OIIK-7, |meHn
pam IK-1
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
Utoro 2
Hroro 3a cemectp 56
IToxroroBka m cimada dK3a- 36 OK3aMeH
MEHa
Hroro 92
10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

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

. N MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
2 cemecTp
KomnokBuym 12 12 24
KontponsHas padora 10 12 22
Otuet no nmabopaTopHOii 4 8 12
pabote
Tect 4 4 4 12
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Hrtoro makcumyM 3a nepu- 14 32 24 70
on

DK3aMeH 30
Hapacraromum nrorom 14 46 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM 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 MakcuMasbHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

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

9K3aMeH

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

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

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

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. H.C.JlerocraeB. Matepuanbl 3J€KTPOHHOW TEeXHUKH. YdueOHOoe mocobue. - Tomck: Db
KonteHr, 2012. - 184 C. [DNEeKTpOHHBIHI pecypc] - Pexum JIOCTyna:
http://www.ie.tusur.ru/docs/met _grif u.zip, nara oopamenus: 27.05.2018.
2. JL.P.butHep. Marepuanbl U 3JI€MEHTHI IEKTPOHHON TEeXHUKH. YueOHoe mocobue. — ToMmck:
TYCVYP. 2007 — 212 c. (nanuuue B 6udmorexe TYCYP - 47 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. DrnexrporexHUUECKHe MaTepuabl U u3nenus: crpaBounuk / M. . Anues, C. I'. Kanranosa. -
M. : PagnoCodr, 2005. — 350. (manuuue B 6ubaroreke TYCVYP - 51 5k3.)

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKHe MOCO0Uus
1. JL.P.butHep. MaTepuaibl U 371€MEHTHI JJIEKTPOHHON TEXHUKU. YUEOHO - METOJUYECKOE MOCO-
Oue 1o Mo ayIUTOPHBIM U MPAKTUUYECKUM 3aHATUSM U caMOCTosTenbHON padbote. — Tomck: M3naTenscTBo
TYCVYP. 2007. — 47 c. (nanuuue B 6ubmuorexke TYCVYP - 50 7k3.)
2. PM.Kanunesuu, JI.P.butaep. Kongencatoper u pesuctopsl. MeTtomuyeckoe IMocooue s
camocTosTeNIbHOM padoThL.- Tomck: TYCVYP. 2005. — 51 c. (Hanmuune B 6unbdmmotexke TYCVYP - 46 3k3.)
3. JL.Pburnep, PM.KanuneBuu. Matepuanbl U 3J€MEHTHl JEKTPOHHOW TEXHUKHU. MeTtoauye-

CornacosaHa Ha noprane Ne 27167 10




CKHe yKa3a-Hus K JabopatopHeiM padotam.- Tomck: TYCVYP. 2006. - 47 c. (Hannuue B 6ubnuorexe TY -
CVYP - 41 5x3.)

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

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1.

2. baza ganneix IRIC (Information Resources of Inorganic Chemistry) mo cBoiictBam matepua-
JIOB 2JIEKTPOHHON TeXHUKHU — http:// iric.imet-db.ru

13. MaTrepuabHO-TEXHHYECKOe o0ecneyeHrne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHas aymuTopus

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN PAKTUYECKOro Tuma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTO THIIA,
MOMEIIIEHUE ISl POBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIbTAlUH, MOMEIICHUE I TIPOBE/E-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTecTaluu

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 224 ayn.

Onucanue nMerouierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHoOe obecnieueHre He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT
JlaGoparopusi pU3MKN KOHJAEHCUPOBAHHOI'O COCTOSTHUSI U MaTepUANIOB 3JIEKTPOHHOM TEXHUKU
yueOHasi ayIuTOpHsl 111 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBEIEHHs 3aHATUH CEMHHAPCKOIo
TUIA, TIOMEIIEHHUE JUIsi KypCOBOTO IPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IIPOBEJCHMS I'PYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJIbTAllMM, NOMELICHUE AJI1 IPOBEACHUS TEKYLIETO
KOHTPOJISL M IPOMEKYTOUHOM aTTeCcTaluu

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 119 ayn.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- JJaGoparopHbie MakeThl: « TeMrepaTypHbie CBOMCTBA (heppOMAarHUTHBIX MaTepHayioBy, «Temrie-
paTypHbIE CBOHCTBA MPOBOISAIINX MaTepHAIOBY, «OOBEMHOE U TOBEPXHOCTHOE COMTPOTUBIICHHUE U30JISIIN -
OHHBIX MaTepuaioBy», «[Ipoboit TonkorieHoyHbIx KoHAeHcaTopoB (TIIK)», «TemmeparypHas 3aBUCH-
MOCTh MPOBOAUMOCTH JTUDIIEKTPUKOBY», «DOTOAIEKTPUIECKUE CBONCTBA MOIYIPOBOJHUKOBLIX MaTepHa-
J0BY», «OnpeneneHre MUPHUHbBI 3aMPEIICHHON 30HbI TOIYIIPOBOAHUKOBY, «Onpenenenne tepMo-IC no-
JTYIPOBOJHHUKOBY, «dpdekt Xomray, «Ipdext [lenbToer.

- JlaGoparopHoe obGopymoBanue U npuoOopsl: usmeputenb E7-8 (2 mrT.), Bomet™MeTp B7-22A (5
wt.), amnepmerp ®-195, M-253 (2 mT.), UICTOYHHUK MOCTOSTHHOTO ToKa b5-47, snextpomerp B73-42,
MynsTUMETP B7-22A (2 mT.), m3meputenps ummutanca E7-20, tepaommetp E6-13, meus nabopatopHas (2
mt.), mpudop amst uccnenosanus npodost TIIK, naGoparopusiit crenn CPII-5 (2 wrt.), BonsT™MeTp B7-26,
BobT™METp ItupoBoit ®4214, BoneTmeTp D238,

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

- Komnstotephsie 1aboparopHbie paboThI (4 mT.);

- [IK (4 mt.);

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— LibreOffice

— Microsoft Visual Studio 2010

— PDF-XChange Viewer

— PTC Mathcadl13, 14

— Windows XP

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1JIsl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITeNNbHOM paboThl MCMONB3YIOTCS yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

OcBO€HHE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB O0YyUEHUS OOIIIEro U CIeUaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U JPYTUX TEXHUYECKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, TOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3a7aHUA
1. AHM30TpOTIHST CBOMCTB HAOIIOIAETCSI B MaTepHaiax
| MONMUKPUCTAIITUIECKUX
2 aMOp(HBIX
3 MOHOKPHUCTAJUIMUECKUX
4 BO BCEX MEPEUUCIEHHBIX

2. Ilpn yBenu4eHnH Macchl KpUCTaia B 2 pa3a KOJIMYECTBO YHEPreTUYECKUX YPOBHEN B 30HE
1 yBenuuuBaercs B 2 pasza

2 yMeHbIIaeTcd B 2 pasza

3 OT Macchl HE 3aBUCUT

4 yBennuuBaercs B 4 paza

3. IIpu yBenmMueHHUH TeMIIepaTypbl KOHIEHTPALUs IEKTPOHOB B YUCTHIX METauIax
1 yBenuumuBaercs

2 yMeHbIIaeTcs

3 He 3aBHUCHUT OT TEMIIEPaTyphl

4 yBeIMUMBAETCs MPU BBICOKHUX TEMIEPATYPAX

4. Ilpu MOBBITIICHUH TEMIIEPATYPHI YACIbHOE COMPOTUBICHUE YHCTHIX METAJJIOB
1 He usmensiercs

2 yMeHbIIaeTcs

3 TuHENHO BO3pacTaeT

4 BO3pacTaeT 1Mo YKCIOHEHTE

5. U3 ynctoro MeTania U3roToBJIEHBl OJJMHAKOBBIE IO pa3Mepy CIUTKU C Pa3IMYHON CTPYKTYpOI:
aMOp(HOH, MOHOKPUCTAJITMYECKON U MOTUKpHUCTAITNUYecKoi. CONPOTHBICHNE KAaKOTO CIUTKA OyleT MH-
HUMaJIbHBIM?:

1 amopdHoro

2 MOHOKPHUCTAJUTUYECKOTO

3 MOIMKPUCTAIIINIECKOTO

4 conpoOTHBIIEHNE HE 3aBUCUT OT CTPYKTYPbI

6. ConpoTHBJIEHUE MTPOBO/A MPH YBEIMYECHUU YaCTOThI MPUII0KEHHOTO HanpsixeHus ¢ 50 ['q go 10
MI'11

1 He u3mMeHuTCs

2 yBEIUUYUTCS

3 YMEHBIIUTCA

4 conpOTHUBIICHHE 3aBUCUT HE OT YACTOTHI, a OT MaTepuasa nIpoBoaa
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7. YnenpHOE TIOBEPXHOCTHOE COMPOTHUBIICHHE METATMYECKON MieHKH paBHO 6 Om Kakum Oyner
IIOJIHOE CONPOTHUBIIEHUE IUIEHKU JUIMHOM 6 MM M LIMPUHOMN 2 MM?

12 Om

26 Om

318 0Om

43 Om

8. BeiOepute MaTepual /Uit U3rOTOBIICHUST HATPEBATEIBLHOTO dJIEMEHTA JIJIsl 000TpeBa MOMEIICHUS
1 MmaHTaHUH

2 Bonbpam

3 HUXpOM

4 TaHTan

9. BennunHa yAeapHOTO CONMPOTUBIIEHUS B CBEPXIIPOBOJHUKOBBIX MaTepUaiax UMEET MOPAI0K
1 10725 Om*m

2 107-25 Om*m

3 10"-8 Om*m

4 10"8 Om*m

10. BricokoTemnepaTypHbIMU CBEPXITPOBOJAHUKAMHU HA3bIBAIOTCSl MaTepHallbl,

1 kpuTHYECKas TeMIepaTypa KOTOPBIX OO0JIbIIIE TEMIIEPATYPhI KUMEHUS KUIKOTO a30Ta
2 KpUTHYECKas TeMIepaTypa KOTOPbIX OOJIbIIE TeMIIepaTypbl KUIICHHUS KHJIKOTO TeJIns
3 mosrydaeMsble CIIEKaHUEM IPU BBICOKHUX TEMIIEpaTypax

4 xpuTHUYECKas TEMIIEpaTypa KOTOPHIX OOJIbIIE TEMIEpaTypbl KUIICHHS BOJIBI

11. MarauTHast IpOHULIAEMOCTh (peppOMarHeTuKa Mpy YBEIUYCHUN HANPSHYKEHHOCTH MarHUTHOTO
HOJIS

1 Bo3pacTaet

2 BO3pACTaeT, 3aTEM YMEHbBIIIAeTCs

3 ymeHbIIaeTCs

4 yMeHbIIaeTCs, 3aTEM BO3pacTaeT

12. Touxoii Kropu Ha3zbIBaeTCsl TeMneparypa, mpu KOTOpoit

1 heppoMarHeTHK MepexoauT B aHTU(EPPOMArH. COCTOSIHUE
2 (peppoMarHeTuk MEPexXoAUT B AMAMATHUTHOE COCTOSTHHE

3 deppoMarHeTHK MEepexonuT B MapaMarHUTHOE COCTOSHHUE
4 dbeppoMarHeTHK MEPEXoauT B (hepprUMarHeTHK

13. IIpu yBeIMUYE€HNHM 4aCTOTHI ITI€pEMArHUYUBAHUS

1 OGpIcTpee BO3pacTaloT MOTEPH Ha TUCTEPE3NC

2 OpIcTpee BO3pACTAIOT MOTEPU HA BUXPEBbIE TOKU

3 o0a BHIa TOTEPHh OAMHAKOBO OBICTPO PacTyT

4 moTepu HE 3aBUCAT OT YaCTOThI IepeMarHiYMBaHUs

14. [llupuHa neTau rucTepe3rca onpeaesieTcs
1 KOPPUUTUBHON CHIION

2 MHIYKLIHUEN HACBIIEHUS

3 ocTaToyHON MHAYKIHEH

4 MHIYKTUBHOCTBIO

15. Ilorepu Ha rucrepesuc

1 B MArHUTOMSITKHX Marcpuaiax 60HBH.I€, YCM B MArHUTOTBCPABIX
2B MariuTOTBEPAbIX 6OJ'II>H_Ie, 4YEM B MarHUTOMSTKHX
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3 3aBUCAT OT 4aCTOThl HaMarHu4MBaHHA, a HC OT KJIacCa MaTepHana
4 OIMHAKOBBI

16. [Torepu Ha BUXpEBBIE TOKU

1 B cTabHOM CepJIeUHUKE OOJBIIE, YeM B )KETIE3HOM

2 B JKEJIE3HOM CepJIeUHUKE OOJbIIIE, YeM B CTAIbHOM

3 3aBUCAT OT YaCTOTEI HaMaron4imBaHHs, a HC OT KJIaCCa MaTCpurajia
4 B CTaIbHOM CEPJICYHUKE U B )KEJIE3HOM CEPACYHHUKE OMHAKOBBI

17. Beibepute THI TUAIEKTPUKA, TUAIEKTpUYECKas MPOHUIIAEMOCTh KOTOPOTO HE MEHSETCS MpHU
pocTe TeMIepaTypsl

| noHHbII

2 HENoJIAPHBIN

3 MOSAPHBIN

4 HeT MpaBWIBHOTO OTBETA

18. Ionsipuzanneil AMAIEKTPUKA HA3bIBAETCS

1 orpaHn4eHHOE CMeIleHHE CBOOOTHBIX 3apPsKEHHBIX YaCTHUI]
2 OrpaHMYEHHOE CMEILEHUE CBSI3aHHBIX 3apPSHKEHHBIX YaCTHUIL
3 orpaHMYEHHOE CMEILECHHE JIIOOBIX 3apsAAKEHHBIX YaCTHIL

4 HeorpaHMYEHHOE MEPEMELICHNE 3apPSKEHHBIX YACTHIL

19. [ToBepXHOCTHBIH TOK B JUIJIEKTPUKE 00YCIOBICH

| MOBBINIEHHON KOHIEHTPAILIMEHN 3apSXKEHHBIX YACTHI] B TPUITOBEPXHOCTHOM CJI0€

2 3arpsi3HEHUEM IIOBEPXHOCTHU

3 MOBBIICHHON HANPSYKEHHOCTHIO AIEKTPUUYECKOTO OIS B MPUIIOBEPXHOCTHOM CJIO€
4 yBenMueHUEM TEMIIEpaTypbl IOBEPXHOCTH

20. [IpoBOAUMOCTH AMAJIEKTPUKA MPU MOBBIIICHUH TEMIIEPATYPhI
1 Bo3pacrtaeT no JUHEHHOMY 3aKOHY

2 majaer no JMHEMHOMY 3aKOHY

3 BO3pacTaeT Mo SKCIOHEHIIMAILHOMY 3aKOHY

4 majaeT 1no >KCNOHEHIIMATLHOMY 3aKOHY

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. Kpucrannuueckue u amopdubie Mmarepuaisl. JlepekTsl KpUCTaNINYECKON PEIIETKH.

2. IIpupona 31eKTponpoOBOJHOCTH METAJUIOB. TeMIieparypHas 3aBUCUMOCTD YJIEIBHOTO CONIPOTUB-
JICHUS] METAJIJIOB.

3. BousiHue npumecei Ha yIeIbHOE CONPOTUBIIEHHE MeTalIoB. CONPOTUBIIEHHE CILIABOB.

4. ConpoTuBIEHUE TTPOBOJHUKOB HAa BICOKHX YacTOTaX.

5. ConpoTuBIileHNE TOHKUX IUIEHOK. [I0BEpPXHOCTHOE CONPOTUBIICHHUE.

6. Matepuanbl BHICOKOM MPOBOJMMOCTU U BBICOKOTO comnpotuieHus. [lpunon. Marepuanst st
TepMonap.

7. HemeTtannuyeckre NpoBOASIIUME MaTEpUAIbI.

8. CeepxnpoBoauMocTs. CBOMCTBAa CBEPXIIPOBOAHUKOB. [[puMeHeHEe CBEpXIIPOBOJHUKOB.

9. Kimaccudukanus MatepraioB o0 MarHUTHBIM CBOMCTBAM.

10. Buapl MarHuTHBIX HOTEPh U CIIOCOOBI MX YMEHBILICHHUS.

11. ®eppo u peppumaraeTuku. CpaBHUTENbHAS XapaKTEPUCTHKA.

12. MarsuToMArkue HU3KO4aCTOTHBIE U MArHUTOMSITKHE BBICOKOYACTOTHBIE MaTEpUAJIbI.

13. MarautorBepasie MaTtepuaibl. Marauroctpukuus. [Ipumenenue.

14. Knaccudukanus Mmexanu3MoB nossipuzanuu. [lonspHble, HENOIpHbIC, HOHHBIE AUINIEKTPHUKH.

15. DneKTpOonpOBOIHOCTh IUANEKTPUKOB. CKBO3HON M aOCOPOIMOHHBINA TOK, TOK yTeuku. O0beM-
HBII U IIOBEPXHOCTHBIN TOK.

16. TemnepatypHast 3aBUCUMOCTb NTPOBOAUMOCTH. OrnpeiesieHNue SHEPTrun aKTUBALIH.

17. Ilorepu B quanexTpukax. TaHreHe yriia AUAIEKTPUYECKUX TOTEPD.
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18. Buapl AMANEKTPUYECKUX TOTEPh. 3aBUCUMOCTh IIOTEPH OT YAaCTOThI U TEMIIEPATYPHI.

19. ITpo6oit nuanexTpukoB. OCOOEHHOCTH POOOSI TOHKOIIEHOYHBIX KOHIECHCATOPOB.

20. [Tonmumepnsbie Matepuainsl. Knaccudukarys, cBoiicTBa, IpUMEHEHHE.

21. Crekia, cUTaIUIbI, KEPAMHUKA.

22. AKTUBHBIE TUANEKTPUKHU: CETHETO, MbE30 U MUPOIIEKTPUKHU. DIEKTPETHI.

23. IlapameTpsl pe3UCTOPOB: HOMUHAJIBHOE COMPOTUBJICHUE, JOMYCK, MOITHOCTh, TKC, nrymsi.
24. IIpoBosOYHBIE ¥ HETIPOBOJIOYHBIE pe3ucTOpbl. KOHCTPYKIHS, TOCTOMHCTBA, HEAOCTATKH.

25. KonaeHcaTopsl ¢ HEOPraHU4ECKUM AUAIEKTPUKOM: KOHCTPYKIIHS, JOCTOMHCTBA, HEJOCTATKH.
26. KonzeHcaTtopsl ¢ OpraHMueCKUM JUAJIEKTPUKOM: KOHCTPYKLUS, JOCTOMHCTBA, HETOCTATKH.

14.1.3. Tembl KOHTPOJILHBIX PadoT

Tema: Ctpoenue u coiicTBa. [IpoBoHIKOBBIE MaTepUaIbl

KonTposnpHas pabora 1

1. Onun cnaii Tepmornapsl ometieH B meusb ¢ T= 80 oC, npyroi Haxogutcs npu T= 25 oC, Tepmo-
SJ1C 1,2 mB. Uemy Oyzet paBHa Temneparypa B rneuu, eciu repmo3/IC paBna 5,2 MB ?

2. BbplUKMCAUTh CONMPOTUBIIEHHE MEAHOro IMpoBoaa Ha yactore 140 MI'u. [Inuna nposona 20 M,
auameTp 4 M.

3. KonnenTtparus cBOOOMHBIX 3JIEKTPOHOB B MeTayie paBHa 8 *10722 cMm-3. [Ipu Temneparype 23
oC ero ynenbHoe conpotuieHue paBHo 0,1 MkOm*M. Onpenenute nperihoByI0 CKOPOCTh 3IEKTPOHOB
IIPYU HAIPSDKEHHOCTH JIEKTpUYecKoro nosis 2 B/m.

4. IIneHOYHBII PE3UCTOP COCTOUT M3 ABYX YYaCTKOB, MMEIOIIMX YIEJIbHBIE INOBEPXHOCTHBIE CO-
npotusienus 4 Om u 15 Om. Pa3zmeps! npuBeneHs! Ha pucyHke. OnpeaenuTs NOTHOE CONPOTUBIIEHUE pe-
3UCTOpA.

5. YnenwHOE compoTuBiieHHe amtoMunus, coaepxkariero 0,2% mnpumecu, paBao 0,030 MkOm*M.
Onpenenurs yaeapHOE CONPOTUBIIEHUE, €CIINA COAEPKAHUE IPUMECH B AJIFOMMHMH YMEHBIIUTH B 2 pasa.

6. OnpenenuTh II0THOCTh METaJuIa, KOTOPBI HMeeT 00BEMHO-IIEHTPUPOBAHHYIO KyOUUYECKYIO pe-
metky. [locrosinnas pemerku 0,36 HM. AToMHas Macca meTaiia 98.

Tema: JIMdJIEKTPUKY U MarHUTHBIE MaTepUabl

KonrtpomnbHas pabora 2

1 MomHocTs noreps npu HanpsbkeHuu 10 B u yactore 2MI'nt paBna 200 MBT1. Yemy paBHa Mo-
HOCTb IIOTEPH B AU3JIEKTpUKe npu HanpsbkeHu 20 B u wacrore 10 MI'n, ecnu cunrare, 4to norepu oly-
CJIOBJIEHBI TOJIBKO 3JIEKTPOIIPOBOAHOCTBIO.

2 JIMDJIEKTPUK € JHUAJIEKTPUYECKOM IPOHMIIAEMOCTBIO paBHOW 12 mpencraBisieT CMeCh JBYX
KOMIIOHEHTOB € JIU3J1. IPOHULIAEMOCThIO paBHOU 3 u 21. KakuM 10KHO OBITH COOTHOILIEHHE KOMIIOHEH -
TOB?

3 3apsn Ha IIacTUHAX KoHAeHcaTtopa yMeHblwica Ha 20% 3a 4 MuHyThl. ONpenenuTb COPOTUB-
JIEHUE AUDJIEKTPUKA, €CIIM EMKOCTh KOHIeHcaTopa paBHa 50 MKkD.

4 DnexTpuyeckas IPOYHOCTh AUIEKTPUKA KoHAeHcaTopa 5*10"7 B/M , auain. npoHunaeMocTs 4 .
[Tnomans 006kIam0K KOHAEHCaTOopa 2 cM2, pabouee Hanpspkerune 400 B, koaddunment 3amaca 4. Onpene-
JUTH TOJILIUHY AUDJIEKTPUKA.

5 OnpenenuTth, CKOIBKO BUTKOB HEOOXOAMMO HAMOTaTh HA MArHUTHBIN cepaeyHUK JmuHoM 100 MM
U TUaMETPOM 8 MM, 4TOOBI MONYyYUTh UHIAYKTUBHOCTH 10 MI'H. MarHuTHas NpoOHUIIAEMOCTh CepACYHUKA
paBHa 500

14.1.4. Tembl KOJJIOKBHYMOB
Bompocs! k komtokBuymy 1 (Ctpoenue u cBoiicTBa MmareprasioB. I [poBoTHMKOBBIE MaTEpHUAIIbI)
Kpucrannnueckue u aMmop(Hble MaTepuabl.
JledeKThl KpUCTATUIMYECKON PEIIETKH.
ConpoTHuBiIeHNE IPOBOJIHUKOB HA BBICOKMX 4aCTOTaX.
ConpoTHuBiI€HNE TOHKUX METAIUIMYECKHUX IIEHOK.
Hemerannuueckue npoBoJsIIMe MaTepUaIb.
CepxnpoBoauMocTb. CBONCTBA ¥ IPUMEHEHHUE CBEPXIIPOBOAHUKOB.
Knaccugukanus MaTepranoB 10 MarHUTHBIM CBOMCTBAM.
Byl MarHUTHBIX IOTEPB M CIIOCOOBI MX YMEHBIICHHUS.
MarauToMarkue 1 MarHUTOTBEPAbIE MATECPHAIIBL.
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Bormpocsr k komutokBuymy 2 ({usnextpuky. MarHuTHbIe MaTEepHAIIbI )

[TonsipHbIE, HETIONAPHBIE, HOHHBIE TUIIEKTPUKH.

DIEeKTPONPOBOAHOCTD JUAIEKTPUKOB. CKBO3HOW M aOCOpOIMOHHBIN TOK. OOBEMHBIH M MOBEPX-
HOCTHBIN TOK.

TemneparypHas 3aBUCHMOCTb IPOBOAMMOCTHU. OIpeiesieHne YSHEPT X aKTUBALUH.

IloTepu B IUINEKTPUKAX.

[TpoGoit AMAIEKTPUKOB.

[Tomumepsl. Knaccuduxanusi, cBoiicTBa, IpuMEHEHHE.

Heoprannueckue TU3IEKTPUKH: CTEKIIA, CUTAJIIIbI, KEpaMHUKa.

AKTUBHBIE 1HAeKTpuKU. CBOICTBA, IPUMEHEHHUE.

14.1.5. Tembl J1a0opaTOpHBIX padoT
DNEKTpUYECKHUE CBOMCTBA METAJNIOB U CIIJIaBOB
DNeKTPUYECKHUI MPOoOOH TOHKOIIEHOYHBIX KOHICHCATOPOB.
TemMmieparypHast 3aBUCUMOCTB 3JIEKTPOIIPOBOJIHOCTH TUIEKTPUKOB
CaoiicTBa peppo u pepprMarHUTHBIX MaTEpUAJIOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS 1 HHBAJIH/I0B
Jns nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLIXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

C HapymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaJIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMeHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
ammapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMH UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOy4alOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIaM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUH OICHOYHBIX CPEJICTB, 8 IMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopmMe AIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

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

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMpPOCHL. [Iiist Takux oOyyaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMMCbMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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