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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro M3ydeHUsT TUCHUIUIMHBI SBJISICTCS OCBOCHHUE CTYACHTAMH METOJOB OLEHKH HAJICKHOCTH
U3JENUN TBEPAOTEIBHOMN IEKTPOHUKU U aHAIM3a OCHOBHBIX (PU3UKO-XUMHYECKUX MPOIECCOB, MPUBO/IS-
IIMX K OTKa3aM pa3padaTbIBaeMbIX H3/CIUN.

1.2. 3amaum AMCHUIIIMHBI

—  H3y4YeHHE OCHOB TEOPUHU HAJICKHOCTH U3CITHHA SJICKTPOHHONU TEXHUKU;

—  pa3BUTHE CIIOCOOHOCTEH IO Pa3pabOTKE U MCIIOJIb30BAHUIO METOIOB OIICHKH HAJICKHOCTH H3-
JICIHH;

—  OBJIJICHHE COBPEMEHHBIMHU METOJIaMU UCTIBITAHUIN HA HAJIE)KHOCTh, C UCIOIB30BAHUEM COBpE-
MEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

—  COBEpUICHCTBOBAHHWE YMEHHUIN M HABBIKOB CAMOCTOSITEILHOW HAYYHO-TIPOM3BOJICTBEHHOM Jesi-
TEIbHOCTH, OBIIAJICHUE YMEHUSIMH IJIAHUPOBAHUS U 00paOOTKU Pe3yIbTaTOB UCIBITAHUN B BUJIE TIPOTOKO-
JIOB X OTYETOB.

2. Mecto mucuuniuebl B ctpykrype OIIOII

HucunminHa «®PU3WYeCKUe OCHOBBI HAJIEKHOCTH H3HENHI  TBEPIOTEIBHON SIEKTPOHUKW
(b1.B.[IB.3.1) otHOCHTCH K O110Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTByOUMMH JUCHUILIUHAME, (POPMUPYIOUTUMHI HavalbHbIE 3HAHUS, SBJSIOTCS: AKTyallb-
HbIE MPOOJIEMBI COBPEMEHHOH AJIEKTPOHUKH M HAHOAJIEKTPOHUKH, [ €TepOCTpyKTYpHBIE MOIYIPOBOAHU-
KoBbI€ IPUOOpPHL, [IprOopHO-TEXHOIOTHUECKOE MOAECTUPOBAHUE.

[Tocnenyromumu AUCHUIUTMHAMU SIBISIOTCS: 3allMTa BBIMTYCKHOW KBAIM(UKAIIMOHHONW paloTHI,
BKJIIOYasl MMOATOTOBKY K MPOIelype 3alUThl U IpoLeaypy 3auursl, [Ipeguminomuas npakruka, [Ipoextu-
pOBaHME U TEXHOJIOTHUS SJIEKTPOHHOM KOMIOHEHTHOH 0a3bl.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tporecc n3yueHus: AMCUUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

- IIK-3 roTOBHOCTBHIO OCBauBAaTh OPUHOUIIBEI TNIAHUPOBAHUA W MCTOJbI aBTOMATU3allUH DKCIIC-
pPUMEHTa Ha OCHOBE MH(OPMAIMOHHO-U3MEPUTEIHHBIX KOMILJIEKCOB KaK CPEJICTBA MOBBIIIECHUS TOYHOCTH
N CHUXKCHUA 3aTpaT Ha €ro NpoBCACHUC, OBJIA/ICBATL HABbIKAMU HBMCPCHPII)'I B pCaJIbHOM BPCMCHU;

— TIK-4 cnocoOHOCTBIO K OpraHU3AIMK U MPOBEACHHUIO SKCIICPUMEHTAIBHBIX UCCIEIOBAHUMA C
MNPUMCHCHUCM COBPCMCHHBIX CPCACTB U MCTOHOB,

— TIK-5 cnocoOHOCTBIO JieiaTh HAyYHO-OOOCHOBAHHBIC BBIBOJBI IO PE3yJbTaTaM TEOpETHYE-
CKHUX M HKCHEPHUMEHTAIbHBIX HCCIEIOBAaHUM, JaBaTh PEKOMEHIAIUH 110 COBEPILIEHCTBOBAHUIO YCTPONUCTB
N CUCTEM, TOTOBUTH HAYYHBIC Hy6JII/IKaI_[I/II/I U 3ad4BKH Ha I/I306peTeHI/I$I;

B pe3ynbraTe u3ydeHus JUCIUILIMHBL 00Y4aIOLIUICs TODKEH:

— 3HATh OCHOBHBIC TOJIOXEHHUS TEOPUU HAJIECKHOCTU M3ACIUN TBEPIAOTEIHHON AJIEKTPOHUKH;
OCHOBHBIE (hU3MUECKHE MPUHLHUIIBI, TOJI0KEHHbIE B OCHOBY TOTO WJIM MHOTO METOJa; MpPEICTaBICHUE O
COBPECMCHHOM COCTOSIHMU METOIOB UCHBITAaHUN I/ISILCJII/If/'I TBGpI[OTGJIbHOfI OJICKTPOHUKH Ha HAACKHOCTD,
HOpPMAaTHUBHBIE JOKYMEHTHI (TOCYAapCTBEHHbBIE OTPACIIEBbIE CTAHAAPTHI), METOABI IPOBEACHHS UCTIBITAHUIN
Ha HAACKHOCTh U NOJITOBCYHOCTD,

— yMeThb NPOBECTH OICHKY HaeKHOCTHU M JOJITOBEYHOCTH KaK OTAEIbHBIX SJIEMEHTOB, TaK U
YCTPOICTB TBEPAOTENBHOM AIIEKTPOHUKH B IIEJIOM; IJIAHHUPOBATh IKCIEPUMEHT U OCYIIECTBISTH BBIOO-
POYHBIH KOHTPOJIb, 00padaThIBaTh PE3YNIBTATH SKCIIEPUMEHTA, OOPMIISTh PE3YNIBTATHI B BUJE OTYETOB U
myOMKaIum

- BJIAAE€Th MCTOJaMU HU3MCPCHUSAMU ITApaMCTPOB I/I3IICJII/II>'I BHCKTpOHHOfI TEXHHUKHU, TUIIOBBIMHU
METOJMKAMH HCIIBITAHNS, HAaBBIKaMH pabOThl HA UCIBITATEILBHOM 00OPYIOBaHUU, MPAKTUIECKUMHU HaBBI-
KaMH 110 aHAJIN3Y IMPUYIUH OTKAa30B H3H€HI/II>1 TBepIIOTeHLHOfI OJICKTPOHUKH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO011ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 3.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B Ta0mu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bubl yueOHOM nesTeNbHOCTH Bcero gacos CemecTpsl
3 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 28 28
Konraktnas pabota (Bcero)
Jlexknnn 20 20
[IpakTueckue 3aHATHS 8 8
W3 HuX B MHTEpaKTUBHON (hopme 8 8
CamocrositenpHast paboTa (Bcero) 80 80
BrinonHeHune pacueTHbIX padoT 57 57
[ToaroroBka K KOHTPOJBHBIM paboTam 11 11
[TpopaboTka JIEKITMOHHOTO MaTepraia 6 6
[ToaroroBka K MpakTUYECKUM 3aHATHUSIM, CEMUHApaM 6 6
Bcero (0e3 ax3ameHa) 108 108
OO01as Tpy10eMKOCTb, U 108 108
3aueTHble EquHuIb 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUABI 3aHATHN IPUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

=) =p /M = % =
o o S qm) = E{
7. 5 S g 2 8
Hazsanus pa3aciioB JUCHUITIINHBI 4 oy o o O S =
() v . e C::é )
= ) = ) = B
= S | &8 &2
= J 6 =
3 cemectp
1 OCHOBBI TEOPUU HAJEHKHOCTH U3IAECIUN 2 1 4 7 I1K-3, I1K-4,
JJIEKTPOHHOM TEXHUKHU. MeTobI NCIIBITAaHUI IIK-5
Ha HaJIe)KHOCTh M METO/Ibl PACUETOB HAJIEHK-
HOCTH.
2 OU3BNKO-XUMHUYECKUE TPUIMHBI TTOSIBJICHUS 4 1 14 19 I1K-3, IIK-4,
KaTacTpOPUUYECKUX OTKA30B U3JIEIUI TBEPIO- [IK-5
TEIbHOU 3JIEKTPOHUKHU
3 Jlerpaganus 3JIEKTPUIECKUX U ONTHYECKUX 4 2 24 30 I1K-3, T1IK-4,
[1apaMeTpOB U3CIIUNA TBEPAOTEIbHOM dIIEK- I1K-5
TPOHMKH B MPOLIECCE IKCIUTyaTallun
4 MukpomexaHHUKa pa3pyLIeHUs U3AETUI 4 1 13 18 I1K-3, I1K-4,
TBEPAOTEIBHOMN JIEKTPOHUKHN [IK-5
5 PagunannoHHasi CTOMKOCTh U3ACIIHI TBEPAO- 4 1 14 19 IIK-3, I[IK-4,
TEJIbHOW DJIEKTPOHUKHU [IK-5
6 IlpoexkTupoBanue u odecreueHne BHICOKON 2 2 11 15 [1K-3, T1IK-4,
HAJC)KHOCTH ITOJTYITPOBOTHUKOBBIX TPHOOPOB IIK-5
Y UHTETPAJIbHBIX CXEM
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Hroro 3a CEMCECTP

20 8 80 108

Hroro

20 8 80 108

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
s 5
Ha3zBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) § %
o) S B
=3 gz
a e 2
~ S}
3 cemecTp
1 OcHoOBBI TEOpUU Maremarnueckasi Teopusi HagexHOCTH. CTaTUCTHYE- 2 I1K-3, T1K-
HaAeKHOCTH U3ACIIUN CKHME METO/IbI OLICHKU HaJeKHOCTH. CTOPOHBI HAJEXK- 4, TIK-5
AJIEKTPOHHON TEXHUKH.  |HOCTH: O€30TKa3HOCTh, pabOTOCTIOCOOHOCTD, JOJTO-
Mertozapl UCTIBITAHUN HA | BEYHOCTh, COXPAHAEMOCTb, dKUBYYECTb U3AEIUN.
HaAeXKHOCTh U METOEI Bunwr Hanexxnoctu. Otkaspl. KonnuecTBeHHEBIE TOKA-
pacyeToB HALEKHOCTH. 3aTesv HaAeKHOCTU. [ImannpoBanue ucrnpitanuii. Ber-
OOpOYHbIE U YCKOPEHHbIE UCTIbITaHus. VcTibITanust us-
JIeIMI Ha YCTOMYMBOCTD K crienBo3aenucTeusm. ['apan-
TUHHBIE 00s3aTeILCTBA MOCTABIINKA u3Aenuid. Ciryx-
0a HaJE)KHOCTU B HAYYHO-HCCIIEIOBATETILCKUX Opra-
HU3aLUAX U IPOMBIIUIEHHBIX IPEeAnpusaTusax. Pacuer
HAJICKHOCTHU OTICJIbHBIX U3JEIUN U CUCTEM.
Hroro
2 Ouzuko-xumudeckue | Bumer 0Tka30B. OCHOBHBIE (PH3UKO-XUMHYECKHUE ITPO- 4 [K-3, TIK-
NPUYUHBI TOSIBICHUS 1[ECChI B U3/ICHIX TBEPIOTEIbHOM ANEKTPOHUKH, 00Y- 4, IIK-5
KatacTpopUIECKUX CJIABITUBAIONINE CPOK CITY>KOBI U pab0OTOCTIOCOOHOCTb.
OTKa30B H31EMHH Hroro 4
TBEPAOTEIHHOM
3IEKTPOHUKHU
3 Hderpananus Huddysus u snexrponudysus B TOHKOIIICHOYHBIX U 4 [K-3, TIK-
AIEKTPUUYECKUX U MTOJTYITPOBOJTHUKOBBIX CTPYKTYpax. JledeKTol: ycio- 4, ITIK-5
ONTHYECKUX MapaMeTPOB | BUs UX 00pa30BaHUs, KJIACTEPU3ALIMS U MOCIEAYIOIIas
u3JIenuii TBEpAoTeNbHON | TpaHchopMalus. Bkian nedektoB B mporieccsl Aerpa-
3JIEKTPOHUKH B TIPOLIECCE | AAITUU U3ICIIHA.
3KCIUTyaTaluu Hroro
4 MukpomexaHuKa CoBpeMeHHbIE TeOpUH pa3pyleHns. MeIeHHbII [IK-3, TIK-
pa3pylieHus U3Aenui pOCT TpewrH. MeXaHOTruAPOIUTUYECKUE MEXAHU3MBI 4, T1IK-5
TBEPAOTEIHHOM paspymienust marepuanoB. OparmeHTaIus CTpyKTypbI
3IEKTPOHUKHU MaTepuasoB B mpolecce paspyuenus. CrocoOsl mo-
BBIIIIEHUST YCTOMYUBOCTH U3JIETHUI K Pa3pylICHHUIO.
Mexannueckue HanpsHKeHUs] B KOHCTPYKIIMOHHBIX
JJIeMEHTaX.
Hroro
5 Pagnanmonnas OCHOBHBIE BUJIbI PaJMAIMOHHBIX BO3JICUCTBUN U HUC- T1K-3, TIK-
CTOMKOCTb U3/ TOYHUKH U31ydeHui. Kocmuyeckue pagualnuoHHbIe 4, IIK-5

TBEPJIOTEIBHON
AIEKTPOHUKHU

Bo3nelicTBHs. Pagranvionnbie 1eeKThl B KOHCTPYK-
IHMOHHBIX MaTtepuanax. MeTopl UCTIBITAHUN U3IETTUN
Ha paJIMallMOHHYI0 YCTOMYMBOCTb. MeTo/ bl pacueTa
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paguanMoOHHON CTOMKOCTH.
Hroro 4
6 IlpoekTupoBanue u MeTtonp!l o0ecrieueHUs] BBICOKOW Ha/I€KHOCTH U3IEITHIA [IK-3, TIK-
o0ecrnieueHne BICOKOH TBEPAOTEIBHOM 3NIEKTPOHUKH. [IporHo3npoBanue Ha- 4, IIK-5
HAaJIeKHOCTH nexHocTH. Co3aHue HOBBIX MaTepUATIOB U U3IEIHI.
MOJTYTPOBOTHUKOBBIX Wroro 2
npubOpoB U
WHTETPAIbHBIX CXEM
Hroro 3a cemectp 20

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (TPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMU ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmenoBanne JUCHUITINH

Ne pasaciion JIaHHOM JAUCHUIUINHEI, JJIST KOTOPBIX HCOGXOI[I/IMO
HN3Y4YCHHUC O6€CH€‘-H/IB3IOHH/IX H 00ecIIeunBaeMbIX JUCHUIIIINH

1 2 3 4 5 6
[IpenmecTByromue TUCHUIUIMHBL
1 AkTyanbHbIe TPOOIEMbI COBPEMEHHOM n n n
IEKTPOHUKHU U HAHODJIEKTPOHUKH
2 I'eTepOoCTpYKTYpHBIE TTOIYIIPOBOAHU- . . n .
KOBBIE ITPHOOPHI
3 IIpuOGOpHO-TEXHOIOTUIECKOE MOJICIIH- n n n n
poBaHue
[Tocnenyromue TUCUUIIIMHBL

1 3amuTa BBITYCKHOW KBaTH(PHUKALIMOH-
HOM paboThl, BKJIIOYAsl IOArOTOBKY K n n n n . "
IIPOLIEAYPE 3alUUThI ¥ IPOLEAYPY 3aLH-
TBI
2 IlpenauruioMHast MpakTUKA + + + + + +
3 HpoeIETI/IpOBaHI/Ie U TEXHOIIOT s SIIeK- 4 . . . n
TPOHHOM KOMIIOHEHTHOU 6a3bl

5.4. CooTBeTCcTBHE KOMIIETeHIN, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX NpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

npeCcTaBIeHo B Tabmmie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (POPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUJOB 3aHs -

THH

§ Bune! 3angTmit

=f :

s o ©

] . ~] < @

& . m_ 8, OpPMBI KOHTPOJIS

E g 5 ;

= = < =

S =8 8

X =

ITK-3 + + + KonTpomnsHnas pabota, Onpoc Ha

3aHATUAX, PacueTHas paboTa,
Tect, OTUET MO MPAKTUYECKOMY
3aHATHIO
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[1K-4 + + + KonTpomnsHas padota, Onpoc Ha
3aHATUAX, Tect, OTYET Mo npak-
TUYECKOMY 3aHSITHIO

[K-5 + + + Kontponsnas padora, Onpoc Ha
3aHATHAX, PacueTHas pabota,
Tect, OTUeT 10 NpaKTUUYECKOMY
3aHATUIO

6. UnTepakTUBHBIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH I
TexHOMOruM HHTEPAKTUBHOTO 00YYeHHS MTPU Pa3HBIX (hopMax 3aHATUN NpUBeAEHBI B Tabnuie 6.1.
Tabaura 6.1 — TeXHOJIOTHH MHTEPAKTUBHOTO O0YUEHHS MTPHU Pa3HBIX (hopMax 3aHsATHI

WNHrepakTuBHbBIE TpakTUYecKkue | IHTEepakTUBH
MeTtonant Bceero, 1
3aHATHUSA, U bI€ JIEKIUH, Y
3 cemecTp
HccnenosarensCckuil METO 2 2
Pewienune curyaumoHHBIX 3a1a4 6 6
Hroro 3a cemecTp: 2 6 8
Hroro 2 6 8
7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBaHue MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8. 1.
Tabnuna 8.1 — HammeHoBaHue MpakKTHUECKUX 3aHATHIA (CEMUHAPOB)
A ¥ =
= 2 =
3 S 5
2 > 5
HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o) S E
X g8 =
2 o 2
= S
3 cemecTp
1 OcHoBBI TEOpUHN 3aKOHBI paclpeAeIeHus cllydyaiHbIX BenuuuH. [loka- 1 I1K-3, TIK-
HAJIe)KHOCTH U3JIETUN 3aTeNIM HaJACKHOCTU U3ACIIHI MUKPOIJIEKTPOHUKHU 4, TIK-5
OMEKTPOHHON TEXHUKH. | pr oo 1
MeTto/pI CTIBITAHUN Ha
HAaJIeKHOCTh U METO/IbI
pacueToB HaJEKHOCTH.
2 OU3UKO-XUMUYECKUE [Ipoueccel nerpagauuu 3JI€MEHTOB U3ETUNA MUKPO- 1 T1K-3, TIK-
MIPUYUHBI TTOSIBJICHUS 3JIEKTPOHUKHU 4, ITIK-5
KaTaCTpoqmquIinx Hroro 1
OTKa30B U3JIEINI
TBEPAOTEIBHOMN
3IEKTPOHUKHU
3 Hderpanauus Merto/p! INIAaHUPOBAHUS UCIIBITAHUMN U3JEIUI MUKPO- 2 IK-3, TIK-
AIEKTPUYECKUX U 3JIEKTPOHUKHU HA HAJICKHOCTh 4, I1K-5
ONTHYECKUX NAPAMETPOB | pp o 2
U3JIENI TBEPIOTEIbHON
NIEKTPOHUKH B MPOLIECCE
3KCILTyaTaluu
4 MukpomexaHuKa YCKkOpeHHBIE UCTIBITAHMS Ha I0JITOBEYHOCTh 1 [IK-3, TIK-
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paspylieHus U3aeaui Hroro 1 4, IT1K-5
TBEPAOTEIBHOMN

3NEKTPOHUKHU

5 PapnannonHas Mertopl pacyeTa HaIe)KHOCTU YCTPOHCTB MUKPOIJICK- 1 [K-3, TIK-
CTOUKOCTE U3IEINi TPOHUKHU 4, TIK-5
TBEPIOTEIbHON Wroro 1

3NEKTPOHUKHU

6 IIpoextupoBanue u [Tporno3upoBanre HAAEKHOCTH U3AETUNA MUKPOIJICK- 2 I1K-3, I1K-
o0ecrieyeHne BbICOKOM TPOHUKHU 4, IIK-5
HaJEKHOCTH Wroro >
MIOJTyTIPOBOJHUKOBBIX

puOOpoB U

HMHTETPAJIbHBIX CXEM

Hroro 3a cemectp 8

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosiTenbHOI paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmmue 9.1.
Tabmuna 9.1 — Buabl caMocTosTenbHON paboThl, TPYJIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIMH
3 z 5
2 = g
v O =
Bunsl caMocTosTeIbHON & > O
HasBanus paznenos 57 = DopMBI KOHTPOIISA
paboThI g s 2
=3 =
al o g
= S
3 cemecTp
1 OcHOBBI TeOpUn IToaroroBka K npaxkTu4e- 1 [K-3, KonrtponpHas pabora,
HaAe>KHOCTH U3IEIUN CKHMM 3aHSITHSM, CEMHUHA- T1IK-4, Tect
JNIEKTPOHHON TEXHHKHU. pam [IK-5
Metonbl ucnbiTanui Ha [TpopaboTka JIEKITMOHHOTO 1
HaJEKHOCTh U METO/IBI
ANCHHOC eTor MaTepuana
pacueToB HAJEKHOCTH.
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 4
2 OU3UKO-XUMHUYECKHUE [ToaroroBka K npaxkTuye- [1K-3, KontponwHnas padora, Pac-
MPUYMHBI MTOSBJICHHS CKHMM 3aHSITHSIM, CEMHUHA- 11IK-4, yeTHas padorta, Tect
KaTacTpOPUIECKUX pam [IK-5
TKa30B U 15051
OTKa30 3Ileﬂv [TpopaboTka JIEKIIMOHHOTO 1
TBEPIOTEIbHOU MaTepuana
JNIEKTPOHUKHU
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Brinonaenue pacueTHbIX 10
pabot
Uroro 14
3 Hderpananus IToaroroBka K nmpaxkTuye- 1 [1K-3, KonrtponpHas pabora, Ot-
NEKTPUYECKUX H CKHM 3aHATHSM, CEMUHA- I1K-4, 4eT 10 MPAaKTUYECKOMY 3a-
ONTUYECKUX NIapaMETPOB | paMm IIK-5 HsaTHIO, PacueTHas pabora,

W3JIeTIU TBEPAOTEIbHOU
AJIEKTPOHUKH B TIpOLIecCe

[IpopaboTka JIEKIIUOHHOTO
Mmarepuana

Tect
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3KCIUTyaTaluu [ToaroroBka K KOHTPOJIb- 2

HBIM paboTam

BrinosnHenne pacyeTHbIX 20

pabor

Hroro 24
4 MukpomexaHHuKa [TonroToBka k npaxkTuye- 1 | IK-3, Konrtponphnas pabora, Ot-
pa3pylIeHNs U3IEIUN CKHM 3aHATHUSIM, CEMUHA- I1K-4, 4eT 10 MPAKTUYECKOMY 3a-
TBEPAOTEIBHOMN pam [IK-5 HATHUIO, PacueTHas pabora,

JIEKTPOHUKH Tect

HIEKTPO [TpopaboTka JIEKIIMOHHOTO 1 ce

Marepuaa

IToaroroBka K KOHTPOJIb- 1

HBIM paboTam

Brinonaenue pacueTHbIX 10

pabot

Hroro 13
5 PapnannonHas IToaroroBka K nmpaxkTu4e- 1 [1K-3, KonrtponsHnas pabora, Ot-
CTOMKOCTb U3/ CKHM 3aHSATUSAM, CEMHHA- [1K-4, YeT MO MPaKTUYECKOMY 3a-
TBEPAOTEIBHOMN pam IIK-5 HsTHIO, PacueTHas pabora,
HNTCKTPOHMKH [TpopaboTka JIEKITMOHHOTO 1 Tect

Martepuaia

ITonroroBka Kk KOHTPOJIb- 2

HBIM paboTam

Brinonuenue pacyeTHbIxX 10

pabort

Hroro 14
6 IIpoextupoBanue 1 [ToaroroBka k mpakTuye- 1 [1K-3, Kontponsnas padora, OT-
o0ecrieyeHrne BbICOKOM CKHUM 3aHATUSAM, CEMHUHA- [1K-4, YeT 10 IPAaKTUYECKOMY 3a-
HaJIC)KHOCTH pam [IK-5 HATUIO, PacueTHas pabora,
MOJTYTIPOBOJHUKOBBIX Tect

0 3(; POBOJIHHIKO [TpopaboTka JIEKITMOHHOTO 1 cc

TpHOOpOB 1 Marepuaia
HMHTETPAJIbHBIX CXEM

[ToaroroBka K KOHTPOJIb- 2

HBIM paboTam

Brinonnenue pacueTHbIX 7

pabort

Hroro 11
Hroro 3a cemectp 80
Hroro 80

10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aromuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

DneMeHThl y4eOHOM
ACATCIIbHOCTHU

MakcuMabLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MaxkcuMalILHBIN
0ar 3a mepuo
Mexay KT u 2KT

MaxkcuMaJIbHBIN
0as 3a mepuo
mexnay 2KT u Ha

Bcero 3a
ceMecTp

CornacoBaHa Ha noptane Ne 33433




KOHEI[ ceMecTpa
3 cemecTp

KonTponbHas pabota 10 10 20

Ormpoc Ha 3aHATHIX 2 2 2 6

OT4er 1o NpaKkTUIECKOMY 10 10 14 34

3aHATHUIO

Pacuernas pabora 20 20

Tect 10 10 20

Wroro makcumymM 3a nepu- 12 32 56 100

on

Hapacraromum utorom 12 44 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKH TPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [IepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% oT MakcuMabHON cyMMbI OaisioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOIN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6atoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MPEACTaBIEH B TaOmuile
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0OB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Orenka (I'OC) YUMTHIBAET YCHEIIHO CAAHHBIM Ornenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIAMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBnerBoputeanHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Meroas! u 000pyIOBaHKE KOHTPOJIS TAPaMETPOB TEXHOJIOTMUECKHUX MPOLIECCOB MTPOU3BOACTBA
HAHOTE€TEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX HHTETPAIbHBIX cXeM: Y4eOHoe mocodue /
CmupnoB C. B. - 2010. 115 c¢. [DnekrponHsli pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/535 (nara obpamenus: 23.06.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Anomnonckuii, C.M. HagexxHocTh U 3PEKTUBHOCTD IEKTPUUYECKUX aMIaparoB [DIEKTPOH-
HBIN pecypc] : yuebHoe nmocobue / C.M. Anomnonckuii, }0.B. Kykie. — Dnektpon. nan. — CaHKT-
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[TetepOypr : Jlanb, 2011. — 448 c. — Pexum goctyna: https://e.lanbook.com/book/2034. — 3arn. c
9KpaHa. [DeKTpoHHBIN pecypc] - Pexxum goctyna: https://e.lanbook.com/reader/book/2034/#1 (mara o06-
pamenus: 23.06.2018).

2. JopoxoB, A.H. ObecrnieueHrne HaIEKHOCTH CIOKHBIX TEXHHYECKUX CHUCTEM [DJIEKTPOHHBIN
pecypc] : yueonuk / A.H. lopoxos, B.A. Kepuoxwunkuii, A.H. Muponos, O.JI. lllectonanoBa. — DJek-
TpoH. gaH. — Cankt-IletepOypr : Jlams, 2017. — 352 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/93594. — 3arn. ¢ akpana. [DnekTpoHHBIA pecypc] - Pexum moctyma:
https://e.lanbook.com/reader/book/93594/#1 (nata oopamenus: 23.06.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MO0CO0Uus
1. CmupnoB C.B. ®uznueckue OCHOBbI HAJEKHOCTH H3JEINUN TBEPAOTEIBHON 3JIEKTPOHMKHU:
y4eOHO-METOJMUECKOE TT0COOHE MO0 ayTUTOPHBIM MPAKTHUECKUM 3aHATHSIM U CAaMOCTOSTENIbHOM padoTe. —
Tomck: TomMckuil rocyJapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaAUOMIEKTpoHUKH, 2012. — 59
c. [Onexktponnbii  pecypc] - Pexum  goctyma:  http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Smirnov/FON_pract.pdf (nara obpamenus: 23.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKrue MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTAHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JJisl NPAKTHYECKUX 3aHA T

YueOHas aymuTopus

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHasl ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHE I IPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE JJIsl IPOBE/e-
HUS TEKYIIEr0 KOHTPOJIA U MIPOMEKYTOUHOM aTTeCTaluu

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuna, n. 74, 224 ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;
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- PaGouee mecto mpenogaBarens.
[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl MCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6nacTtb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOeb;

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

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

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBbS U MHBAIMJAMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cUCTEMBI ITPENoAaBaHus Isl 00ydarouxcs
C MHBAJIUJAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaroniyecs: ¢ HapylleHUEeM cllyxXa, 000pyloBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHKOH, BUJEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYyUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU NOMOILY BUCOYBEIUUUTENCH JIJ1s1 KOM(GOPTHOIO IPOCMOTpA.

[Tpu 3aHATHAX ¢ OOYYaIOUIUMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNApaTa HCIOJIb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA HH(OPMAIIUKU U IpYrHe TEXHUUECKHE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMalu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JIoJel ¢ UHBaA-
JIUTHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHu3alNu U3yYeHus!
JUCHUILIMHDBI

14.1. Conep:xanue OLEHOYHbIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHHSI 3aKPEIUICHHBIX 3a JUCIMILTUHON
KOMIIETSHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€E 3aaHuSs
1. Uto Takoe HaIeKHOCTh HU3IEIIHS
a KauecTBo m3aenus
0 Jluzaitn u3menus
B. CBOMCTBO U3AETHS
r CocTosiHHE U3AETUA
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2. Uto Takoe 0TKa3 U3JEeHs

a U3MEHEHHe MapamMeTpOB U3AETus

0 HapymieHne paboTOCIIOCOOHOCTH H3/ICTHS

B U3MEHEHUE YCIOBHM AKCIUTYaTalluy U3JENNs

T 9JICKTPUYECKHUE UCTIBITAHUS U3IEITHS

3. Yro Takoe paboTOCIIOCOOHOCTD M3ACIIUS

a TOTOBHOCTb U3JIENHS K HCIIOJIb30BAHUIO

0 cIOCOOHOCTH M3/IEIHS BBITIONHATD 3a/IaHHBIC (DYHKIIMH

B COCTOSTHUE M3JICJIHS TIOCTIE UCTIBITAaHUH

T yTpaTa OCHOBHBIX [TapaMeTPOB

4. Yto TaKkoe J0NTOBEYHOCTH U3JICNHUs

a U3HOC M3MEHs

0 coxpaneHne paboTOCIIOCOOHOCTH JI0 U3HOCA

B CIIOCOOHOCTD BBIACPKUBATh HATPY3KU

T COXpaHEHHE HAJIC)KHOCTU

5. UTo Takoe COXpaHseMOCTh U3EIIHs

a YCJIOBHSI XpaHECHUS U3IEIUS

0 cIOCOOHOCTH U3/IEHS K TPAHCTIOPTUPOBKE

B CBOMCTBO COXpaHSATh PA0OTOCTIOCOOHOCTh B TEUEHUU XPAHEHHUS U MTOCIIE XPaHEHUS
T YIIaKOBKA U3/I€IHUS B TEPMETUYHYIO Tapy

6. Uto Takoe BepOSTHOCTh OTKa3a uzaenus Q(t)

a BEPOSITHOCTb TOTO, UTO B OTKa3 BO3HUKAET B 33JaHHBIX IIpe/iejaX BpeMeHH
0 BeposaTHOCTB TOTO, UTO B 3aJIaHHOE BpEeMsl OTKa3 HE BOSHHUKAET
B BEPOSITHOCTH TOTO, YTO U3/IENIHE PaOOTOCITOCOOHO

T BEPOSITHOCTh HApaOOTKH U3JIETHEM 3aIaHHOTO BPEMEHHU

7. Yto Takoe MHTEHCUBHOCTH OTKa30B A(t)

a KOJIMYECTBO OTKA30B

0 CKOPOCTh OTKa30B

B YHCIIO OTKA30B B €IMHUILY BPEMEHU B HEKOTOPOM HHTEPBAIC

I CyMMapHO€ YHUCJIO OTKA30B U3IENUS

8. OCHOBHOMU 3aKOH Ha/IeKHOCTH

a Mt)= const

0 A(t) =Q(t)t

B 1- Q(t)= exp(-At)

r 1+ Q(t )=\t

9. 'amma-niporieHTHas HapabOTKa 0 OTKa3a

a Cymmapnast HapaboTKa H3AeTus

0 HapaOoTKa M3/Ee/IHsI Ha OTKa3

B HapaOOTKa, B TECUEHUU KOTOPOU OTKA3 HE BOZHUKAET C HEKOTOPOH BEPOSTHOCTHIO
T MPOLICHTHAs HapabOTKa Ha OTKa3

10. Yo 3a equnuiia dut

a Bpems paboTsl u3aenus

0 BpeMs XpaHeHUs U3ICIus

B KOJINYECTBO OTKa30B 3a 1079 yaca

I KOJIMYECTBO OTKa30B 3a 10”5 yacoB

11. Kakoii MaTeMaTH4E€CKHI 3aKOH MOJI0KEH B OCHOBY YCKOPEHHBIX UCIIBITAHHI
a 3aKOH HOPMAJIBHOTO pacIpeleIeHUs

0 3akoH [aycca

B 3aKOH Mypa

T 3aKOH AppeHnyca

12. Haubonee pacpocTpaHeHHBIH METOJ YCKOPEHUS UCTIBITAHUH
a METO/1 MOBBIIIEHHOTO TOKa

0 MEeTO/l TIOBHIIIICHHO!N TeMITepaTyphl

B METO/] MOBBIIIEHHOTO HANPSXKEHUS
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T METOJI MTOBBIIIEHHOTO J1aBJICHUS

13. Yro takoe npaBuio 10 C mpu yCKOPEHHBIX UCTIBITAHHUIX TPUOOPOB
a mpejenbHas TeMIepaTypa UCIBITAHUN

0 yBennueHue K03 GUIIMeHTa yCKOPEHHUs B 2 pa3a

B 3aMeJIUICHUE HCTIBITaHuil B 2 pa3a

T BeJINYMHA TEMIIEPATypHOTO MHTEPBAaJia MPU UCTIBITAHUAX

14. Kako#i MeToa NCnoab3yeTcs Ul ONPEAeNICHUs] SHEPIMH aKTUBALUU
a METOJ] TOKOBOM Harpy3ku

0 MEeTO/ CTYNEHYATO! AIEKTPOTEMOTPEHUPOBKH

B CTAaTUCTHYECKUI METOIT

T pacYeTHBIM METOJ

15. YTo Takoe rpaHUYHbIEC UCTIBITAHUS

a OIpeNIeTICHUE PEKUMOB UCTIBITAHUI

0 ompeneneHrne BpeMEeHU UCIIBITaHuN

B OIIPEAEIICHUE NPEAETBHO-IONYCTUMbIX TAPaMETPOB U3AETUI
T ONPENICJICHUE YCIOBUI 3KCIUTyaTalluu U3IeTIUIA

16. UTo Takoe onpeaeanuTeNbHbIE UCIIBITAHUS

a orpeereHne KOTMYECTBEHHbIX MMOKa3aTeNell HaIeXXHOCTH

0 ompeneneHne KaYeCTBEHHBIX MTOKa3aTenel Hale)KHOCTH

B OTIpeZIeNICHUE PEKUMOB UCTIBITAHUN

I ompeieieHne pecypca paboTsl

17. Yrto Takoe ciaydaiiHasi BBIOOpKa H3CITHIA

a BBIOOpKA U3JIENUil ¢ 3aJaHHBIMU TTapaMeTpamMu

0 BRIOOPKA M3JCIHM JIJIST UCTIBITAHUI

B 0TOOp M3ENHI U3 TeHEePaTbHON COBOKYITHOCTH

T BBIOOpKA KaueCTBEHHBIX U3ENNN

18. OcHOBHOI1 MeXaHM3M Jierpajalii oMuueckux koHTakToB C
a MeXaHM4eCKHe Harpy3Ku

6 muddyzus

B KOppO3Us

T IpoOoi

19. Yro takoe anexTpoauddy3us B 3AESKTPUICCKOM I10JIE

a TIepeMEIICHHE IEKTPOHOB

0 mepeMeIeHrue JbIPoK

B IIEPEMELIEHIE HOHOB

T IIepeMEIICHHE IEKTPUUECKOr0 KOHTaKTa

20. Yro Takoe camoandy3ust B KDEMHHUEBBIX TOIYIPOBOAHUKOBBIX IPUOOpax
a Jluddysus aromos Si B Si

0 muddys3us npumecu P B Si

B muddysust B B Si

r muddysus Al B Si

14.1.2. Bonnpocs! AJ151 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHAPaM

3aKoHBI pacrpeesieHus CIIydalHbIX BeMHUuH. [lokazarenn HaaeKHOCTH U3ACTUH MUKPOIIIEKTPO-
HUKHU

[Tpoueccel nerpaganuy 3I€MEHTOB U3JIEIHI MUKPOAJIEKTPOHUKH

MeTtozp! IIIaHUPOBaHUS UCTIBITAHUI U3AEIUN MUKPOVIEKTPOHUKHU HA HAJE)KHOCTh

yCKOpeHHBIC HUCIIBITaHUA Ha JOJI'OBEYHOCTH

Metozp! pacuera HaJIe) KHOCTH YCTPONCTB MUKPOUIEKTPOHUKHI

HpOFHOSI/IpOBaHI/IC HaOgCXKHOCTHU I/ISJICJII/Iﬁ MHKPOIJICKTPOHUKHA

14.1.3. TeMbl KOHTPOJILHBIX Pa0dOT
BapuanTel 3a1anuil Ui caMOCTOSTEIbHON pabOThI, B T. Y. KOHTPOJIHHON pabOThl MPUBEACHBI B
y4eOHO-MEeTOIMYeCKHUX yKazanusx (1m.12.3.1)
Bapuant 1
1. Onpenenuth BEPOITHOCTH TOTO, 4TO 3a Bpems t = 100 4 npousoiiger 0 — 3 oTkaza, ecim A =
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0,025 (3akoH Ilyaccona)

2. Heo6xomuMo ompenenuTh TeMIepaTypy, Mpyu KOTOPO KO3(PHUIIUEHT YCKOPEHHS UCTIBITAHUN Ha
JOJITOBEYHOCTHh KPEMHHUEBOW MHTETpabHON cxeMbl paBeH 10. CuuTarh, 9T0 OCHOBHBIM MEXaHH3MOM JIe-
rpaiaiuy CXeMbI ABIsIeTCs Tudy3ust KHCIOpoaa B KpUCTAILT (IPHIIOKESHHE 7).

3. MukpoasiekTpoHHoe uzaenue coaepkut 500 kpeMHuEBBIX HU(POBBIX UHTErPATbHBIX cxeM, 100
KEpaMUYECKUX KOHIEHCATOPOB, 10 3ieKTponuTuyeckux KoHaeHcatopoB, 100 pesucropo. Paccuuraiite
MHTEHCUBHOCTb OTKA30B M3ENIUs JIJIsl TaMMa-IpoleHTHOTo pecypca 0,8.

Bapuant 2

1. B BeiOopke o6beMoM n = 100 T He 0OHapYXeHO AeeKTHBIX n3aenuil. TpedyeTrcs onpenenuTb
C JIIBYXCTOpOHHEH nocToBepHOCTHIO P*/ = 0,9 uncno nedexTHpIX w3aenuii B MapTHH, U3 KOTOPOU B3sTa
JaHHasi BEIOOpKaA (MIPHUIIOKEHUE 5).

2. C wucnonszoBannemM MIL-HDBK-217 paccuutaTh MHTEHCUBHOCTH OTKa30B IU(POBONU HHTE-
IpalbHOM cXeMBbl O0IIET0 MPUMEHEHUSI.

3. Onpenenuth kK03 GUIMEHT roTOBHOCTH u3aenus Kr, cpeaHioro HapaboTky Ha otkasz TO u cpen-
HEe BpEeMsI BOCCTAHOBIICHHS TB W3lenHsi C TOCTOSHHBIM Harpy:KEHHBIM pPE3epPBHUPOBAHUEM, €CIU
T01=T02=100 u; TB1=TB2=0,5 u.

Bapuant 3

1. 3amano P1 = 0,9 na 500 9 mpu = 0,1. HeoOxonuMo moCTpOUTh IJIaH KOHTPOJIS (TIPUTIOKEHNE
6).

2. PaccunTaTh cpeaHior0 HapaOOTKy Ha OTKa3 M3-3a 0OpbIBa METAJUIM3AIMH, BBI3BAHHOM JJIEKTPO-
muddysueit s KpymHO-CTPYKTYPHOTO aTlOMHHHMEBOTO MPOBOJHMKA TONIIMHOM 1 MkM, mmpunoit 100
MKM, depe3 KoTopslid nmpotekaeT Tok 10 A. Koadpdumuent ¢popmer K u mokazarens crenenu paBasl 1. Tem-
neparypa 325 K.

3. Onpenenute KOOPPUIIMEHT YCKOPEHUS UCTIBITAHUIN Ha JOJTOBEYHOCTh KPEMHHEBOIO MOIYIPO-
BOJIHUKOBOTO BBHIMIPSIMUTEIHHOTO JUOJa C HOMUHAIBHONH MOIIHOCTBIO paccessHus | BT u TemmoBeiM co-
MIPOTUBIIEHUEM Kopmyc—okpyxkatomas cpena 20 °C/Bt. Yckopsromuii (akTop — yBeIUYeHHE MOITHOCTH
paccesinust 1uoaa Ha 25%. Vcneitanus

npoBoAiTcs npu temneparype +85 °C.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Maremaruueckas Teopust HaieKHOCTH. CTaTUCTUYECKNUE METO/IbI OLICHKU HaAeKHOCTU. CTOPOHBI
HAJIEKHOCTH: 0€30TKAa3HOCTh, pabOTOCIOCOOHOCTh, JOATOBEYHOCTh, COXPAHIEMOCTh, KUBYUECTh H3/IE-
muil. Bunel HapexxHocTH. OTkassl. KonnmuecTBeHHbIE MOKa3aTeny HaaexHocTu. IlnanupoBanue ucmeira-
Hull. BeiOopouHble U yCKOpeHHbIE UCTbITaHus. VcnbplTaHus u3fenuii Ha yCTOMYMBOCTh K CHELBO3JIEH -
ctBUsAM. ['apaHTuiinble 00s13aTenbeTBa NOcTaBIIMKa u3aenuil. City)x6a HaJe)KHOCTU B HAy4YHO-UCCIIEI0Ba -
TEJIbCKUX OpraHU3alUsaX U MPOMBIIUICHHBIX NpeanpusiTusax. Pacyer Haae)KHOCTH OTIENbHBIX WU3JEIUNA U
CUCTEM.

Bunpr otkazoB. OCHOBHBIE (PH3UKO-XUMHUUYECKUE TIPOIIECCH B U3JICIUSAX TBEPAOTEIBLHON JIEKTPO-
HUKH, 00yCIIaBIUBAIOIIUE CPOK CITYKOBI M pab0TOCTIOCOOHOCTB.

Huddy3us u anextpoanddysus B TOHKOIIEHOYHBIX U MOJTYIPOBOJHUKOBBIX CTPYKTypax. Jedex-
TBI: YCJIOBUA UX 00pa30BaHusl, KjacTepu3anus u nocienyromas Tpanchopmanys. Bkiaa nedexToB B npo-
LIECCHI IeTpajallii U3AETUH.

CoBpeMeHHbIE TEOpUU pa3pylIeHHs. MeUIEHHBIN pOCT TpEIUH. MexaHOTuApOIIUTUYECKUE MeXa-
HU3MBI pa3pyllieHus MaTepuanoB. PparMeHTalus CTPYKTYpbl MaTepHaoB B IPOLIECCE pa3pyLEHUs.
Crioco0Obl NOBBIIIEHHS YCTOMUMBOCTH U3EIUH K pa3pylIeHu0. MexaHuuecKue HalnpsHKeHUs] B KOHCTPYK -
LMOHHBIX JIEMEHTAaX.

OcHoBHbIE BU/JIbl paJUAllMOHHBIX BO3AEHCTBUI U UCTOYHUKH U3nydeHuil. KocMuueckue paguanu-
OHHbIE BO3JeicTBUA. PagnannonHele neekThl B KOHCTPYKIIMOHHBIX Marepuaiax. MeTojbl UCIbITaHUI
W3JENIAN HA paJuallMOHHYI0 YCTOWYMBOCTb. MeTOobl pacyeTa paiualliOHHON CTOMKOCTH.

Mertonbl obecrieueHus] BBICOKOW HAJEKHOCTH M3/AEIUI TBEpAOTENbHOM 31eKTpOoHUKU. [Iporuosu-
poBaHue Hale)KHOCTH. CO3/1aHUE HOBBIX MaTEpUAJIOB U U3CIUH.

14.1.5. Tembl pac4yeTHBIX padoT
BapuaHTbI pacueTHOTO 3aaHus IPUBEACHBI B Y4€OHO-METOIMYECKOM rmocoouu m.12.3.1
Bapuant 1
[To cTpyKTypHOIl cxeMe HaJeKHOCTH TEXHUYECKOM CUCTEMBbl B COOTBETCTBHH C BapHAHTOM 3ajla-
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HUsI, TpeOyeMOMy 3HAYCHUIO BEPOSATHOCTH OE30TKa3HOW pabOThI CHCTEMBI Y M 3HAUCHHSM MHTEHCHBHO-
creit oTka3oB ee deMeHToB Y (YMII n.12.ctp. 30) Tpedyercs:

1. [ocTpouts rpaduK U3MEHEHHs BEPOATHOCTH OE30TKa3HON pabOThI CHCTEMBI OT BpEMEHH Hapa-
OOTKH B TMAIa30HE CHIKEHUS BEepOsSTHOCTH 10 ypoBHs 0,1 — 0,2.

2. OnpenenuTp Y-MPOLEHTHYIO HApAOOTKY TEXHUYECKOH CUCTEMBI.

3. OGecrnieunTh yBEIWYEHUE Y-TIPOIIEHTHON HApabOTKU HE MEHee,

4yeM B 1,5 pasa 3a cuert:

a) MOBBIILIEHUS HA/IEXKHOCTH JIEMEHTOB;

0) CTPYKTYpHOTO pe3epBUPOBAHHUS HIIEMEHTOB CUCTEMBI.

Bce anemeHThl cucTeMbl pabOTaOT B peXUME HOPMATBHOM SKCILTyaTauu (IPOCTEUIINNA TTOTOK
0TKa30B). Pe3epBrpoBaHue OTENBHBIX 3JIEMEHTOB WM TPYII 3JIEMEHTOB OCYIIECTBIISICTCS UACHTUYHBIMU
M0 HaJEKHOCTU PE3EPBHBIMU dJIEMEHTAMH WJIU TpyIIaMu 3JeMeHTOB. [lepekitouarenu npu pe3epBUpo-
BAaHUM CUUTAIOTCS UICaTbHBIMU.

14.1.6. 3auér

1. IIpukitagHbIe BOPOCHI HAIEKHOCTU U3JIEIUN TBEPIOTEIBHON

IEKTPOHUKH.

2. MaremaTtndeckas Te€OpHs HaIe)KHOCTH.

3. CraTucTUYECKHE METOBI OLIEHKHU HAJIeKHOCTH.

4. CTOpOHBI HAJIEKHOCTH: OE30TKA3HOCTh, PAOOTOCTIOCOOHOCTB,

JIOJIFOBEYHOCTh, COXPAHAEMOCTb, )KUBYYECTh U3JCIIHUM.

5. Buasl Hagesxxaoctn. OTKa3bI.

6. KonnuecTBeHHBIE 110KA3aTENIN HAJEKHOCTH.

7. MeTonpI MCIIBITAHUM Ha HAJEKHOCTD.

8. IlmanupoBaHue UCTIBITAHUI.

9. Bb1OOpoUHbIE U YCKOPEHHBIE UCTIBITAaHUSI.

10. McnbiTanus u3aenuii Ha yCTOMYMBOCTD K CIIELBO3ACHCTBUSM.

11. 'apanTuiinple 00s13aTENLCTBA MOCTABIIUKA U3ACTUH.

12. Cnyx0a HaaeKHOCTH B HAYYHO-HCCIEOBATENCKUX OPraHU3alUAX U POMBIIIICHHBIX MPea-
OPUSTUSX.

13. PacueT Ha1e:KHOCTU OTHEIBHBIX U3JEIINN U CUCTEM.

14. Jlerpagamust u3enuii TBEPIOTEIBHON AIEKTPOHUKH B TIPOIECCE

DKCIUTyaTalluy U UCTIBITAHUM.

15. PaguanmonHast CTOMKOCTh U3/1EIIUN.

16. OcHOBHBIE BU/IbI paANALIMOHHBIX BO3IEHCTBUN U HCTOUHUKU

W3ITYYEHUM.

17. KocMuyeckue pagualiOHHbIE BO3AEHCTBUS.

18. Papuanmonssle 1eeKkTbl B KOHCTPYKLIMOHHBIX MaTepuasax.

19. Meroap! ucnblTaHUN U3AEIUN HA paMALIMOHHYIO YCTONYUBOCTb.

20. MeToapl pacueTa pagualiiOHHOW CTOMKOCTH.

21. Metonpl oOecrieyeHHs: BBICOKOM HAJIeKHOCTU U3AETUNA TBEPAOTEIbHON 3JIEKTPOHUKH.

22. IIporHo3upoBaHue HaJAC)KHOCTH

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jns nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI

C napymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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