MUHHCTEPCTBO OBPA30BAHUS U HAVKHU POCCUMCKOM ®EJEPALIYN

®DenepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«MarHuToropckui rocy1apCTBEHHbIM TeXHUUECKU yHuBepcuTeT uM. .M. HocoBa»

0BPA3
e OogpAz0843, 08
(‘\5\4\%3?’ oixmws:c:&} ,;Z;yx’
/ (;\3’,“\ WETY M, /-/1‘0' S d
(oSS 594 %0
<~ &8/ MHCTUTYT VYTBEPXIAIO:
(=& ZS( HEPTETHRI
<52 | nABTOMATH JupeKTop HHCTHTYTa/
\o& '
\o%% \ JMPOBAHHEIX CPRETUKH M aBTOMATH3UPOBAHHBIX CUCTEM
%2 % N\ _CHCTEM
NSy - C.1.JIykpsaHOB

é<_20_>>_ceHT;16p}1_20 17r.

PABOYASA MTPOTPAMMA JUCHUIIJIMHBI
TexHoJ0rHYecKmne JATIYUKHU
Hampasnenue noaroroBku
11.03.04 «2y1eKTPOHMKA U HAHOZJIEKTPOHUKA»

Hanpasnennocts (mpoduiis/ crienranu3aiius) mporpaMmbl
«IIpoMbIIEHHAS JIEKTPOHUKA»

VYpoBeHb BbICIIEro 00pazoBaHus — OakanaBpuar
[Tporpamma moAroTOBKM — aKaJeMUYeCcKHi OakaniaBpuat

dopma 00yueHus
3aouHas

I/IHCTI/ITYT SHEPTCTUKU U aBTOMATU3HPOBAHHBIX CUCTCM

Kadenpa »1eKTpOHUKH M MUKPOIIEKTPOHUKHU

Kypc 3

Maruuroropck

2017 .



PaGowas mporpamma cocraBnena Ha ocHoBe PI'OC BO mno wnampasienwmio 11.03.04
«DJIEKTPOHHKA H HAHOINIEKTPOHHUKAY, YTBEPIKIAECHHOTO IPUKa30M MuHHCTEpCTBa 06pa3zoBanHus U
Hayku Poccuiickoit @enepamun ot 12.03.2015 r. N 218.

Paboyas nporpamma paccMOTpeHa U ofo0peHa Ha 3ace/laHuH xa(beapm "DNEKTPOHUKH H

MHUKPO2JIEKTpOHUKH" 7 ceHTsa0ps 2017 r., (mpoTokon Ne 1). /
{ |}
3ag. kadenpoii Y d .t‘ C.A. JIyxpsiHOB

Pa6ouas nporpamMmma o106peHa METOJUIECKOif KOMUCCHEH HHCTHTYTA JHEPreTHKU U
aBTOMaTH3upoBaHHBIX cucTeM 20 centsiops_2017 r. (mporokon Ne_1).

Ilpencenarens 77 A CH. JlykpsHOB

PaGowas nporpamma pazpabotana: Eedokumoesim C.A., KaHIH1ATOM TEXHHYECKHUX HAYK,

JorieHToM Kadeapsr D u MD 7
é/gé\« C.A. EB1OKMMOB

Penensenr:
HavansHHuK OT/Ie]1a HHHOBAI[HOHHBIX / 7 /

pa3paborox 3A0 «kKOHCOM I'PVTIIT», kaua. TexH. HayK
r\fé ~ / A.H. Iaunos /



JIuer perucrpanut H3MEHEHHH M 10NOJIHEeHHS

JUCIUATIIHHBL

Ne Paznen Kpatkoe conepxanue Jara. [Moamuch

1/ | mporpaMMsl H3MEHEHUS/ TOTIOTHEHUS Ne mpotokona 3aB.

i 3ace/laHus kadenpoit

Kadepsl

| [ AKTyanusanus y4eGHo - MeTozmyueckoro | 06.09.2018 r. n
¥ HH(OPMALHOHHOTO 00eCTIeYeHHS npoTokoi Nel /)
JIACIUILTHHEI 7"

2, |8 AxTyanmsanus yaeGHo - MeTomdeckoro | 05.09.2019r.
¥ HH(OPMALIMOHHOTO 00ECTIeYCHUS npoTtokos Nel /
JACITMILTHHEL '

3. |8 AkTyanu3anus y4e6Ho - Meromueckoro | 31.08.2020 r. ~
¥ HHPOPMALMOHHOTO 06eCTIeYeH S npoTokoi Nel {,{;’A




1 Ilean ocBOEHMSI AUCHHUILINHDBI

OcBoeHue COBpEMEHHBIX METOOB U CPEJICTB U3MEPEHHs HanboIee pacpOCTPAHEHHBIX U
MCIIOJIb3YEMBIX HA MIPAKTUKE MIEKTPUYECKUX U HEDJIEKTPUUECKUX BEIMYMH. 3ydueHne OCHOBHBIX
BUJIOB JIATYMKOB TMPOMBIIIICHHOTO U OBITOBOTO MPUMEHEHUS, a TaKKe (PU3HMUECKUX MPUHIUIIOB
U SIBJICHUH, JIEXKALUX B OCHOBE UX pabOThl. YMEHUE aHAIU3UPOBATh IPUMEHUMOCTh PA3JINYHBIX
TUIIOB JJATUYMKOB, & TAK)KE TEXHUKO-DKOHOMUYECKHE NIOKA3aTEIN UX PUMEHEHUS] B KOHKPETHBIX
YCIIOBUSX.

3aauy JUCLUIUIMHBI — YCBOEHUE CTY/IEHTaMU:

- O0LMX CBEJCHUI O METOJIaX U CPEJICTBAX U3MEPEHUS PA3JIUYHBIX JIEKTPHUUECKUX U He-
AIIEKTPUYECKUX BEITUYNH;

- OCHOBHBIX (pr3MUEeCKHE IPUHIUIIOB, JISKAIIUX B OCHOBE paOOThI 1aTYUKOB;

- 0COOEHHOCTEH KOHCTPYKTHUBHBIX PEHICHUH peanu3aliyl JaTYUKOB VIS PAa3ITUYHBIX (Qu-

3UYECKHUX U XMMUYECKUX SIBICHUI;

- OCHOBHBIX TEXHOJIOTMYECKUX IIPUEMOB U IPOU3BOJCTBE 1aTUMKOB;

- METOAMK 0OOCHOBAHHOI'O BbIOOpA JaTUMKOB JUIsl KOHKPETHBIX YCIIOBHM.

2 MecTo IMCUMIVIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOIl NMPOrpaMMbl NMOATOTOBKH (a-
KaJaBpa

Jucuumimna «TexHosornueckue NaTYUKW» BXOAUT B BapUaTUBHYIO 4acTh 0OpazoBa-
TEJIbHOM HpOrpaMMbl HNOJATOTOBKM OakajgaBpOB 3a04HOM (hopMbl O0y4YEeHHs IO HAIPaBIICHHIO
11.03.04 «DneKTpoHUKA U HAHORJICKTPOHUKA, SIBJISAECTCA TUCHUILIMHON 1O BBIOOPY M IMperoja-
€Tcs Ha IISTOM Kypce B TeueHHe 3UMHEH U JieTHel ceccuid. s u3yuenus Kypcea tpedyercs 3Ha-
HUE CIEeNYIOIMX TUCHUIUINH: «DPu3nka», «MeTposorus, craHAapTU3alus U TEXHUYECKHE U3Me-
penus», «MaTtepuansl U 3JIEMEHTBI MIEKTPOHHON TEXHUKNW», «DU3ndecKkre OCHOBBI 3JIEKTPOHU-
K.

CryneHT, NpUCTYNUBIIUHI K U3YYEHHUIO JUCLUIUIMHBI «TE€XHOJIOrn4ecKre JaTYuKn» J0JI-
HKEH:
3HATh:

- (hyHIaMeHTalIbHbIE 3aKOHBI TIPUPOJIbI U OCHOBHBIE (PM3MYECKUE 3aKOHBI B 00JIacTH Me-

XaHUKH, TEPMOAMHAMUKH, 3JIEKTPUUECTBA U MarHeTH3Ma, ONTUKU U aTOMHOW (PU3UKH;

- OCHOBHBIE XUMUYECKHUE MOHATHUS U 3aKOHBI;

- OCHOBBI METPOJIOTMH, OCHOBHBIE METOIbl M CPEJICTBA U3MEPEHUS (PU3NUECKUX BEJTUYNH;

- KJIaCCU(MKAIMIO TBEPJBIX TEJ HAa METAJUIbI, OJYIPOBOJIHUKH U TUAIEKTPUKU C TOUKU
3pEHHUs 30HHOU TEOPHH;

- OCHOBHBIE 3JIEKTPUYECKHE, MATHUTHBIE U ONTHYECKHE CBOMCTBa TBEPABIX TEJN, MeEXa-
HU3MBI IPOTEKaHUS TOKA;

- pusnyeckue U PU3NKO-XUMHUUECKHE OCHOBBI TEXHOJIOTUHM IIPOU3BOJICTBA U3/EIINN AJIEK-
TPOHUKHU U HAaHOIJIEKTPOHUKH, (PU3UKO-TEXHOJIOTMUYECKHE U IKOHOMHUYECKUE OTpaHuye-
HUS UHTETpali 1 MUHUATIOPU3AIMH 3JIEKTPOHHOW KOMIIOHEHTHOM 0a3bl;

- 3JIEMEHTHYI0 0a3y aHaJoroBod M IM(POBON TEXHUKH, NPUHIMN ACUCTBUS U METOIbI
pacuera 3JIEMEHTOB aHAJIOrOBBIX U HU(POBBIX UHTEIPATbHBIX CXEM;

yMeThb:

- IPUMEHATh MaTeMaTUYECKUEe METO/Ibl, (PU3NUYecKre U XUMUYECKHE 3aKOHBI JUIsl perie-
HUS IPAKTUYECKUX 3a7ad;

- IPUMEHSTh METO/bI M CPEICTBA U3MEPEHUS GUBNUYECKUX BEINYHH;

- IPUMEHATh METO/Ibl PacueTa apaMeTpoB U XapaKTEPUCTUK, MOJEIUPOBAHUA U ITPOEK-
THPOBAHUSI MPUOOPOB U YCTPOMCTB BaKyyMHOM, MJIa3MEHHOM, TBEpAOTEIbHON, MUKPO-
BOJIHOBOH M ONTHUYECKOM 3JIEKTPOHUKH U HAHODJIEKTPOHUKY;

- OCYULIECTBJIATH BHIOOD 3JI€MEHTHOM 0a3bl aHAJIOTOBBIX U IIU(PPOBBIX HHTETPAIbHBIX CXEM
Y TEXHOJOTMU MX M3TOTOBJIEHHUS B 3aBUCHMOCTH OT TPEOOBAaHUHN K DIEKTPUUECKUM Xa-
paKkTepHUCTUKAM;



BJIA/IETh:
- HaBBIKAMU MPAKTUYECKOTO IPUMEHEHUS 3aKOHOB (DU3UKH, XMMUU U SKOJIOTUH;
- METoAaMu 00pa0OTKU U OLICHKH MTOTPELIHOCTH Pe3yIbTaTOB U3MEPEHU;
- CBEICHUSAMHU O TEXHOJIOTMH U3IOTOBJICHHS MAaTEPHAJIOB U 2JIEMEHTOB JIEKTPOHHOU TEX-
HUKH, 00 OCHOBHBIX TEHICHIIMSIX PAa3BUTHUS SJICKTPOHHON KOMIIOHEHTHOM 0a3bl;

- METOJAMH JKCIIEPUMEHTAJIBHBIX HCCIIENOBAaHUM MapaMETPOB U XapaKTEPUCTHK MaTe-
puanoB, MpuOOPOB M YCTPOWCTB BaKyyMHOH, IJIa3MEHHON, TBEPAOTEILHON, MUKPOBOJI-
HOBOW M ONTHYECKOM 3JICKTPOHUKH U HAHODJICKTPOHUKH, COBPEMEHHBIMU IIPOIPAMM-
HBIMU CPEICTBAMU X MOJCIMPOBAHUS U IPOCKTUPOBAHUS;

- HaBbIKaMU paboOThl ¢ HH(OOPMAIIMOHHBIMU 0a3aMH JaHHBIX 00 OTEUECTBEHHBIX M 3apy-
OEXKHBIX MEKTPOHHBIX KOMIIOHEHTAX.

Juciummnba «TexHomornyeckue QaTduku» SBISAETCS MPEAIECTBYIOMEN UIsl OCBOCHUS
CJICAYIONIMX IUCIHUIUIMH 00pa30BaTENIbHOM MpPOrpaMMbl MOJATOTOBKH OakanaBpa: «CHCTEMBI
cbopa, 1 00pabOTKM M mepenadn HHGOPMALMM», «ABTOMATHU3UPOBAHHBIN 3JIEKTPONPHUBOIY,
«Meronpl U CpelCTBAa JUArHOCTUPOBAHUS AIEKTPOHHBIX cHCTEM», «ACY TEXHOJIOTHMYECKUMU

06’BGKTaMI/I», «Texanueckue Cpe€acTBa MUKPOIIPOLECCOPHBIX CUCTEM».

3  Komnerenuun

o0yuaruerocs,

(¢popmupyembie B

AUCHUILINHBI (MOYJIs1), M IJIAHMPYEeMble pe3yJIbTaThl 00y4eHu st

B pesynbrare ocBoeHus AMCUMILIMHBI (MOIyis) «TexHOoJorudyeckue NaT4ukuy oOydaro-

HIMICS TOJKEeH 00J1afiaTh CIAeAYIOIIMMHI KOMITETEHIIUSIMU:

pe3yabTare

CTpyKTypHBIH 3JIEMEHT
KOMIIETEHIIUH

ypOBeHL OCBOCHHA KOMIICTCHIIMHN

[ToporoBslii ypoBEeHb ‘ Cpennuil ypoBeHb ’ Bricokuii ypoBeHb

Croco0HOCTh CTPOUTHh NPOCTEHININE (PU3NUCCKHE W MATEeMaTHYECKHE MOJIEIH TPHOOPOB,
CXEM, YCTPOMCTB U YCTAHOBOK 3JICKTPOHUKH M HaHOAJICKTPOHUKHU PA3IMIHOTO (PYHKIIMOHAIb-
HOT'O Ha3HAYCHHUS, a TAK)KE UCIOJIb30BATh CTAHAAPTHBIC MPOTPAMMHEIE CPEJICTBA UX KOMITHIO-
tepuoro moaenupoBanus (ITK-1)

3HaTh: - TeHJCHIIUU ¥ TIEpP- | - pa3iM4YHbIe CUCTE- | - OCHOBHBIE CITOCOOBI
CHEKTHBBI Pa3BUTHUSA | Mbl KJIACCH(HKAIIMU | COTJIACOBAHUS CXEM
DIIEKTPOHUKU W Ha- | JaTYMKOB  TIEPBUY- | JATYMKOB U arapa-
HOOJIEKTPOHUKHU, a | HOW MH(pOpMaLUY; Typbl 00pabOTKH
TAaKK€  CMEXHBIX | - pU3nMyeckue npo- | HHPOpMaIUH.
oOnacTeil HayKu U | IIECChI, JIeXKallue B
TEXHHKHU; OCHOBE palOTHI 1aT-
- IEPEZI0BOM OTeUe- | YUKOB Pa3IMYHOIO
CTBEHHBIU U 3apy- THIIA.
OeXHbII HayuHBIN
OMBIT B Iipodec-
CHOHANILHOM chepe
JeSITETTHHOCTH.

Ymerb: - IPOU3BO/IUTH - IpeJyIarath HOBbIE | - pa3pabaThIBaTh

000CHOBaHHBIN BHI-
00p AATYMKOB Iep-
BUYHOM nH(pOpMa-
UM JUTS PA3IMIHBIX
NPaKTHYECKHX 3a-
nad;

- pa3pabaThIBaTh
WX BBIOUPATH CXe-
MBI COTJIACOBAHHUSI
JUISL TaTYMKOB pa3-

00J1acTH HayYHBIX
HCCIIEIOBAHUN U
pa3paboToOK, HOBBIE
METOJIOJIOTUYECKUE
MOAXOMpbI K pelie-
HUIO 33]1a4 B MIPO-
(beccroHanbHOM
cdepe nesTeNnbHO-
CTH;

- ACIIOJIb30BAaTh CO-

duznyeckue u Ma-
TEMaTUYECKHUE MO-
neny npudopoB, U
YCTPOUCTB 3JIEKTPO-
HUKH U HAaHODJIEK-
TPOHUKH;

- IPOU3BOJIUTH pac-
YEThI PEAJIOKEH-
HBIX CXEMHBIX pe-
IICHUI;

O0CBOCHUA




JJUYHOI'O THUIIA,

BpeMEeHHbIE HHPOP-
MAaI[MOHHBIE H KOM-
MBIOTEPHBIC TEXHO-
JIOTHH, CPE/ICTBA
KOMMYHUKAaIUH,
CHOCOOCTBYIOIIHE
MTOBBIIICHHIO d(-
(EeKTUBHOCTH HayY-
HOI 1 o0pa3oBa-
TenbHOU cdep nes-
TEJIBHOCTH;

- AHAJIM3UPOBATh
IMPUMCHUMOCTD pa3-
JIMYHBIX THUIIOB JAaT-
YHKOB, a TAKXKEC TCX-
HHUKO-
9KOHOMHUYCCKUC I10-
Ka3aTCJIk Uux Ipume-
HCHUS B KOHKPCT-
HBIX YCJIIOBUSX;

Braners:

- CBEJICHUSIMU O HO-
BEUIIMX U MIEPCIEK-
THUBHBIX JaTUMKaX.

- HaBBIKaMU pa3pa-
00TKH cucTeM cbopa
uH(pOpMAIIUU O pa3-
JIMYHBIX arperarax ¢
MPUMECHEHUEM JaT-
YHKOB Pa3HOT'O THU-
mna.

- METOAaMHU MaTeMa-
THYECKOT'O MOJIEJIHU-
poBaHus MPUOOPOB U
TEXHOJOTUIECKUX
IPOLIECCOB C IIETIBIO
ONITUMHU3AINH UX
1apaMeTpOoB.

4 CTpyKTYypa U co/iepKaHue IMCUMILTHHBI (MO1YJIs1)

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHhIX enunull 108 akan. 4acos, B TOM

YHUCJIIC:

— KOHTaKTHas pabora — 8,7 akaj. Jaca:

- ayauTOpHas — 8 akaj. 4acos;

— BHeaynuTopHas — 0,7 akaj. Jaca;

— caMocTosITelbHas pabota — 95,4 akaj. Jaca,
- MOJTrOTOBKa K 3auery — 3,9 akan. yaca.
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1. Bengenue
1.1. Obu1re BOnmpockl Urenue Jiek-
CO3JIaHUs CUCTEM COO- LU, TIPO-
pa nansbix. Kinmaccudu- CMOTp IIpe-
Karus naTaukoB. Oc- 5 0, 8 3eHTalUH. 1IK-1
HOBHBIE XapaKTepHu- 3 UYrenue no- — 38
CTUKH TaTYuKOB. Du- MTOJTHUTEITb-
3UYECKUE TPUHIUIIBI HOMU JuTepa-
pabOTHI TaTUYNKOB. TYPHI.
1.2. OnTuyeckue KOM- UreHune nek- | YCTHBIN onpoc
MMOHEHTHI TATIYNKOB. 5 0, 05 8,6 ui, mpo- | (cobecenoBanmne), | [1K-1
WutepdeiicHblie dmek- 2 ’ 5 CMOTp Tpe- | BBIIOJHEHHUE U —3y8
TPOHHBIC CXEMBI. 3eHTalMW. | 3aluTa 3aJaHui




Urenue 1o- | 1abopaToOpHBIX
MOJIHUTENb- | padorT.
HOU JuTepa-
TYPHI.
2. JlaTuvKu NpUCyTCT- Urenue nek- | YCTHBIN onpoc
BUS U JIBHDKCHUSL. ui, mpo- | (cobecenoBanue),
CMOTp Mpe- | BBIIIOJIHEHUE U
0,| 05 11, 3E€HTAIUH. sammra 3agaauin | [1K-1
5| \1A1 25 | Urtenue no- | 1aboOpaTOPHBIX —3)8
MOJIHUTENb- | padorT.
HOU JuTepa-
TYPHI.
3. JlaT4uKu CKOpOCTH U Urenue nek- | YCTHBIN onpoc
YCKOpEHUSI. ui, mpo- | (cobecenoBanue),
CMOTp Mpe- | BBIIIOJIHEHUE U
0, 05 11, 3E€HTAIUH. sammra 3agaauin | [1K-1
5 ’ 25 | Urenume no- | 1abOpaTOPHBIX —3y8
MOJIHUTEIb- | paboT.
HOW JIUTEpa-
TYPHI.
4. JlaTyuku MexaHuue- Urenue siek- | YCTHBIN onpoc
CKOT'0 HampsKEHUs U Ui, npo- | (cobecenoBaHue),
JaBJICHHUSL. CMOTp Mpe- | BBIIIOJIHEHUE U
0, 05 11, 3E€HTAaLIH. sammra 3agaaui | [7K-1
5 ’ 25 | Urenume no- | 1abOpaTOPHBIX —3y8
MOJIHUTEIb- | paboT.
HOW JIUTEpa-
TYPHI.
5. Pacxonomeps! u Urenue siek- | YCTHBIH ompoc
JATYUKU BJIAXKHOCTH. uui, mpo- | (cobecemoBanue),
AKyCTHYECKHE TaT4u- CMOTp Tpe- | BBIIOJIHEHHE U
KH. 0,| 05 11, 3E€HTALIHN. sammra 3agaauil | [7K-1
5| /11 25 | UYrenue no- | 1abOpaTOpHBIX — 38
MOJIHUTEINb- | paboT.
HOM JIhTEepa-
TYPHI.
6. JlaTunku Temnepa- Urenue Jiek- | YCTHBIN OIpoC
TYPBL. 1y, mpo- | (cobecenoBanue),
CMOTp Tpe- | BBIIOJIHEHHE U
0, 05 11, 3E€HTALIN. sammra 3agaauit | [7K-1
5 ’ 25 | UYrenue no- | 1abOpaTOpHBIX — 38
MOJIHUTEINb- | paboT.
HOM JIhTEepa-
TYPBI.
7. JaTYMKHU CBETOBBIX Urenue jiek- | YCTHBIN OIpoC
U paIMOAKTUBHBIX U3- uui, npo- | (coGecenoBaHue),
JTy4YEeHUH. CMOTp Tpe- | BBIIOJIHEHHE U
0, 05 11, 3E€HTALUHN. sammra 3agaauit | [7K-1
5 ’ 25 | Urenue no- | 1abOpaTOPHBIX —3y8
MOJTHATENb- | paboT.
HOM JIuTepa-
TYPHI.
8. XMMHYECKHE JaTIH- 0, 05 11, | Yrenwme nek- | YCTHBINA OnpocC TIK-1




k. Marepuaisl U TeX- 5 25 1y, mpo- | (cobecenoBanue), | —3y8

HOJIOTHH U3TOTOBIICHHS CMOTp Ipe- | BBIIIOJIHEHUE U

JATYHUKOB. 3eHTalMU. | 3alluTa 3aJaHui

Urenue 10- | 1a00paTOpHBIX

MOJIHUTENb- | paboT.

HOU JIuTepa-
TYpBI.

95, 3a4éT ¢ OEeHKOM
4 -39

Hroro no Kypcey 5/ 4 |421

5. O6pa3oBare/ibHbIe U HH(POPMALIMOHHBIE TEXHOJIOTHMH:

B mpouecce npenonaBaHus IUCUUIUIMHBL «T€XHOIOrMYECKHE NAaTYUKW» IPUMEHSIOTCS
TPaJUIIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASL TEXHOJIOTUH. JIJabopaTopHbIe 3aHATHS POXOIAT
C UCMOJIb30BAHUEM CIELUATU3UPOBAHHOTO JIAOOPATOPHOI0 000PYIOBaHUS KaK B TPAAULIMOHHON
dopme, Tak U B UHTEPAKTHBHOHN (hopMme, Tlie CTyJCHTaM 3apaHee NpeaiaraeTcsi 03HaKOMUTHCS C
uHpopMaLrel o TeMe 3aHATUS Ul MOATOTOBKM BOIPOCOB INPEMNOAABATEN0, TAKUM 00pa3zoMm,
71a00paTOpHOE 3aHATUE MPOXOJUT IO TUIY «BONPOCHI—OTBEThI-AUCKyccHs». Ha wactu nabopa-
TOPHBIX 3aHATUN TaK)KE€ MPUMEHSIOTCS JJIEMEHTHI 3aHATHA-BU3yalU3allid, 32 CUET IIPelICTaBlIe-
HUs 4aCTH MaTepuasia ¢ IOMOUIbIO 3apaHee MOArOTOBICHHBIX MPE3EHTAlUM, CIalJ0B ¢ IOMO-
IIbI0 MYJIBTUMEIUIHHOI0 000PYA0BaHMS.

Teopernuecknii Marepuai, OCBOCHHBIM CTYJEHTAMU CaMOCTOSATEIIBHO, 3aKpEIUIseTCs Ha
71a00paTOPHBIX 3aHATHUSAX, HA KOTOPBIX BBIMOJIHSAIOTCS MHAMBUAYAJIbHbIE U IPYIIIOBBIE 3aJaHUS
10 MPONJEHHON TeMe. HacTh 3aHATUN IPOBOJAUTCS B BHUJIE TPAJAULMOHHBIX CEMHUHAPOB C LIEIBIO
6osee riry0OKOIro U MOJIHOTO YCBOEGHUS! TEOPETUYECKOro MaTepuaia o JaHHOH Tteme. s 3Toro
CTYJEHTaM MpejJlaraeTcsi TOTOBUTH JIOKJIAJIbl 10 pacCMAaTPUBAEMON TeMeE ¢ JalbHEUIIUM 00Cy K-
JICHUEM B xoJie 3aHATHUA (y4yeOHBIX aAuckyccuit). Ha nmabopaTopHbIX 3aHATHUAX TaKKe MPUMEHs-
IOTCSI METOJI KOHTEKCTHOI'O OOy4YeHHs, padOThl B KOMaHJIE M MeToj Case-study, mo3BoJstoIme
YCBOUTH y4eOHBIH MaTepuasl MyTEM BBISABIECHUS CBS3€H MEXJIy KOHKPETHBIM 3HAHHEM U €ro
IIPUMEHEHUEM, a TAK)KE€ aHAIM3a KOHKPETHBIX CUTYallMi U MOWCKA PELICHUU B IPyMNIE CTYIACH-
TOB. 3aIIuTa pe3yIbTaTOB Ja0OPATOPHBIX 3alaHUM MPOXOIUT B BHJIE JUajiora mpenoiaBaTess u
CTYJEHTa, MpEenojiaBaTeieM 3aJatoTcsl KOHTPOJbHBIE BONPOCH! C ILIETBI0 BBIICHEHUS TIIYOMHBI
3HAaHUH CTy/IeHTa MO0 JaHHOMY paszieiy, Ipy 3TOM MpoOesbl B 3HAHUAX CTYIEHTa BOCHOJIHIIOTCS
JIOTIOJIHUTEIbHBIMU MOSICHEHUSAMHU, KOMMEHTApPUSIMHU ITPENOIABATEIIS.

CamocrosTenbHas paboTa CTY/I€HTOB CTUMYJIHUPYET CTYI€HTOB K CaMOCTOATENIbHOM Npo-
paboTKe TeM B Ipoliecce HanucaHus pedepaTos, MOATOTOBKU K J1a00paTOPHBIM 3aHATHSAM U UTO-
TrOBOM aTTeCcTalyH.

B kadecTBe OLICHOYHBIX CPEACTB HA MPOTSIKEHUU CEMECTPA UCIIOJIB3YIOTCS: YCTHBIN OII-
poc (cobeceioBaHNE) U MPAKTHUECKUE 33aJaHMs, BHIIOJIHIEMbIE Ha CIEIHMATIU3UPOBAaHHOM Ja0o-
paTopHOM 000PYAOBAHUH, 3alUTA ITOJYYEHHBIX PE3YIbTAaTOB.

6 YueGHo-MeTOANYECKOE 0GecTieyeHre CAMOCTOATEILHONH PAG0ThHI CTY1eHTOB

Pa3nen Bun camocrosTenbHOU Komn-Bo
DopMBbI KOHTPOJIS
(TeMa AMCUIUILITUHBI) pabotsl (Ne TembI) 4acoB
l. ®uznyeckue MNPUHIMUIIBI | - CAMOCTOATEIBHOE U3YyYe- VYerHbIit onpoc (co-
paboThI TaTYUKOB. HUE JINTEPATYPHBIX UCTOY- OeceoBaHue).
HUKOB;
’ . 10,6
- MOJITOTOBKA COOOLICHUN U
JTOKJIaJIOB.
2. MWHrepdelicHble 35eK- | - CAMOCTOSATEIBHOE U3YyUe- YcrHslit onpoc (co-
TPOHHBIE CXEMBI. HUE JTUTEPATYPHBIX HCTOY- 10,6 | GecemoBanme).
HUKOB;




- IOATOTOBKA COOOIIEHUI U
JIOKJIA/I0B.

2. JlaTuuKu NpUCYTCTBUSA U
JIBIDKECHMUSL.

- CaMOCTOSITEIILHOE H3Yy4e-
HUE JTUTEPATYPHBIX UCTOU-
HHKOB;

- IIOJrOTOBKA K BBIIIOJIHCHUIO

Brinosninenue npak-
TUYECKHX 3aJIaHUH,
3allUTa pe3ynbTa-

TOB, YCTHBIN OIIPOC

. 10,6
3a/IaHMI JTaOOPaTOPHBIX pa- (cobecenoBanue).
0oT;
- o OopMIICHHE TTOTYYCHHBIX
pe3yJIbTATOB.
3. JIaT4uKH CKOPOCTH M yC- | - CAMOCTOSITEIILHOE U3yUe- Beimonaenue mpak-
KOpEHUSI. HUE JINTePATYPHBIX UCTOY- TUYECKUX 3aJIaHUH,
HUKOB; 3aluTa pe3yJibTa-
- IOATOTOBKA K BBIMOJTHEHUIO 106 | OB YCTHBIN OIPOC
3a/IaHM JTaOOPaTOPHBIX pa- ' (cobecenoBanue).
0oT;
- 0OpMIICHHE TTOTYYCHHBIX
pe3yIIbTATOB.
4. JIaTYMKN MEXaHUIECKOTO | - CAMOCTOSITEIIbHOE H3Yy4e- BeinonHenue mpak-
HANIPSDKEHUS U IaBIICHUSI. HUE JINTePATYPHBIX UCTOY- TUYECKUX 3aJIaHUH,
HUKOB; 3aluTa pe3yJibTa-
- IOATOTOBKA K BBITOJIHCHUIO 106 | OB YCTHBIN OIIPOC
3a/IaHHH JTaOOPaTOPHBIX pa- ' (cobecenoBanue).
oor;
- 0OpMIICHHE TTOTYYCHHBIX
pe3yIIbTATOB.
5. PacxooMepbl ¥ JATYUKHU | - CAMOCTOSTEIILHOE U3yUe- BeimnonHenue mpak-
BJIOKHOCTH. AKYCTUYECKHE | HUE JUTEPATyPHBIX UCTOY- TUYECKUX 3aJIaHUH,
JATYUKH. HUKOB; 3aluTa pe3yJibTa-
- IOATOTOBKA K BBIITOJIHCHUIO 106 | OB YCTHBIN OIIPOC
3aJJaHUi 1abOpaTOPHBIX pa- ' (cobecenoBanue).
oor;
- oopMIIEHHE MOTYYEHHBIX
pe3yIIbTATOB.
6. JlaTunku TemMmnepaTyphl. | - CAMOCTOSITETLHOE U3y4de- Brmmonnenue npak-
HUE JINTePATYPHBIX UCTOY- TUYECKUX 3aJIaHUH,
HUKOB; 3alUTa pe3yJibTa-
- IOAATOTOBKA K BBITOJTHCHUIO 10.6 | TOB; YCTHBIN OIIPOC
3aJJaHUi 1abOpaTOPHBIX pa- " | (cobecenoBanue).
oor;
- oopMIIEHHE MTOTYYEHHBIX
pe3yIbTATOB.
7. JlaTYMKU CBETOBBIX M pa- | - CAMOCTOSITETLHOE U3Yy4de- CemuHapckue 3aHs-
JTMOAKTUBHBIX H3IYICHUN. | HHE JTUTEPATYPHBIX HCTOY- THSI, YCTHBIA OTIPOC
HUKOB; (cobecenoBanue).
- IOAATOTOBKA K BBITOJTHCHUTO 10.6
3aJJaHui JTa0OPATOPHBIX pa- '
oor;
- oopMIIEHHE TTOTYYEHHBIX
pe3yIbTATOB.
8. X¥MHYeCKHe TaTUUKH. - CAaMOCTOATENIbHOE U3yue- CemuHapckue 3aHsi-
Matepuanbsl ¥ TEXHOJIOTUH | HHE JTUTEPATyPHBIX HCTOY- 10,6 | Tus, YCTHBIN Ompoc

HN3TOTOBJICHUA JaTYHNKOB.

HHKOB;

(cobecenoBanue).




- IOATOTOBKA COOOIIEHUI U
JTOKJIAJIOB.
9. [Toaroroska pedepara. - HamMcaHue pedepara. 10,6 | Pedepar.
HToro nmo 1ucuuIInHe 95,4 3a4éT ¢ OeHKOoH

Ilpumepnulit nepeuensy 3a0anuil 01 6bINOJIHEHUA KOHMPOJIbHOU padomol:

KonTponbHas paboTa BBIINOIHIETCS B BUJE TECTOBBIX 3aJaHUI MO OCHOBHBIM pa3JieiaM.
Yactp 3agaHuil TpeOyeT BCTaBUTh MPOITYILIEHHOE CIIOBO B ONPEIEICHUH, APYTHE 3aJaHHs M10Ipa-
3yMEBAIOT BbIOOD MPaBUIILHOTO BAPHAHTA U3 HECKOJIBKUX MPEICTABICHHbIX.

[IpuMepsl TECTOBBIX 3a1aHUIA:

Bnucamv nponywennoe cnoso.

Bomnpoc 1.
PazHocTh MeXy MOKa3aHUSIMH TPHOOpaA IIPH MPSIMOM U OOPATHOM XOJie CTPEJIKH Ha3bl-
Baercs

Bomnpoc 2.
OTHoleHNE TIepeMeIIeHNs yKa3aTels Mpruoopa K M3MEHEHUIO 3HAUeHUS U3MepAeMOil Be-

JINYUHBI HA3BIBACTCA
Bomnpoc 3.

3HA4YCHHC I/I3Mep$[eMOI71 BCJIMYHHBI — 3TO 3HAYCHUEC, KOTOPOC NACAIbHBIM

00pa3oM oTpakaeT B KAUeCTBEHHOM M KOJIMYECTBCHHOM OTHOIICHHH COOTBETCTBYIOIINE CBOMCT-
Ba 00BEKTA.
Bomnpoc 4.

Haumenbliee 3HaueHHEe U3MEpPsAEMON BEIIMYMHBL, CIOCOOHOE BbI3BATh Majieiilliee u3MeHe-
HUE [MoKa3aHus MpruOopa Ha3bIBaeTCs

Bompoc 5.
MakcumanbHO JOMYCTUMAsl MOIPEIIHOCTh, BhIPAXKEHHAsA B IPOLIEHTAX OT HOMUHAIBHOTO

3HA4YCHU IIKAaJIbl HA3bIBACTCA

Buiopamw npasunvhwiii apuanm.

Bomnpoc 6.

Kakoii u3 MeTo10B ycTpaHeHHs IEPEMEHHBIX U MOHOTOHHO M3MEHSIIOIINXCS CUCTEMaTH-
YECKHUX MOTPEHIHOCTEN caMblil 3(pPEeKTUBHBIM.

BapuanTs! 0TBETOB:

a) AHaiu3 3HaKOB.

0) I'papuueckuii metox.

B) JlucniepcuoHHbIH aHaNu3.

r) Kpurepuii A606e.

Bonpoc 7.

Kakue 4 MeTona UCONB3YIOT ISl YCTPAHEHHUS MOCTOSHHBIX CUCTEMAaTUYECKUX MOrpel-
HOCTEM.

BapwnaHnTs! 0TBETOB:

a) 3ameIeHusl.

0) Panmomuzarumn.

B) JAuddepennmanbHblii.

r) Komnencanuu no 3Haky.

n) [IporuBonocrasneHue.
[TonHbI mepeyeHb TECTOBBIX BOMPOCOB C 3TAJOHAMHU NMPABUIIBHBIX OTBETOB B BUJE OT-
JenbHOrOo (hailyia XpaHUTCsl Y BEYILETO MPero1aBaTels.



Memoouueckue ykazanus 0na no02omoeku pegpepama:

Jiis moAroToBKH pedeparoB CTyAEHTaM MpeAIaraeTcs CaMuM B KaueCTBE TEMBI BHIOPAThH
CrocoObl M METO/bl M3MEPEeHHs] KOHKPETHOM (pu3nmueckoi BeluuuHbl. PekoMeHayeTcss mpuBo-
JUTH TIPUMEPHl TPUMEHEHUS PA3JIMYHBIX JATYMKOB B KOHKPETHBIX ycloBUsX. [Ipu Hammcanum
pedepara peKOMEH]IyeTCsl UCIOIb30BaTh NHPOPMAIMIO U3 JIMTEPATYPHBIX HCTOYHUKOB, HHTEP-
HET-PECYpCOB, TEXHUUECKOM JTUTEPATyphl IO POMBIIIICHHBIM 00pa3aM 000py10BaHuUsI.
Ilepeuens pekomendyemoii 1umepamypeol:

1. My3unos, X. H. MuKpoaieKTpOHHbIE JaTYUKU M ONTUYECKUE CPEACTBA KOHTPOJIA !
yuebnoe mocooue / X. H. Myzumnos, O. H. Ky3skos. — Tromens : TroM[HI'Y, 2013. — 202 ¢. —
ISBN 978-5-9961-0690-5. — Tekcrt : anekTpoHHbIi // JIaHb : 31eKTPOHHO-OMOIMOTEYHAS CUCTE-
ma. — URL.: https://e.lanbook.com/book/41032 — Peskum mocTyma: Ijisi aBTOpHU3. OJIh30BaTE-
JIeH.

2. Kamikapos, A. I1. JlaTyvK# B 3JIEKTPOHHBIX CXEMaX: OT IIPOCTOro K ciaoxuomy / A. I1.
KamkapoB. — Mocksa : JIMK TIlpecc, 2013. — 200 c. — ISBN 978-5-94074-953-0. — Texcr :
AJICKTPOHHBIN Il Jlaus : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/50566 (mata obpamienus: 21.10.2020). — Pexxum qoctyma: st aBTO-
pH3. ITOJIb30BaTENCH.

3. Mazun, B. /1. Jlatunku aBroMaTrueckux cucteM. COOpHHK 3a1a4 : yueOHOe mocooue /
B. I. Ma3un. — Canxr-IlerepOypr : CIIGI'TIY, 2017. — 36 c. — ISBN 978-5-7422-5798-1. —
Tekcr : onektponnwii [/ Jlanb : 3neKTpoHHO-OMOiMoTewHass cucrema. — URL:
https://e.lanbook.com/book/105481 (nata obpamienus: 21.10.2020). — Pesxum goctyma: s aB-
TOPU3. I10JIb30BATEIECH.

7. OueHo4HbIe CPeACTBA /1JIsl IPOBeAeHHUS MPOMEKYTOUHOI aTTecTAlNU

a) HJIaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘leHHﬂ U OICHOYHBIC CPEACTBA AJIA IIPOBCACHUSA ITPOME-
)KyTO‘lHOﬁ aTrrecranum:

Crpykrypsbiid | HMHaukatop noctuxeHus

JIIEMEHT KOMIIETEHIINH
OneHouHsle cpencTBa

KOMIICTCHIIUHN

CrocoOHOCTh CTpOUTH HpocTeiine (pU3nYeckue U MaTeMaTH4ecKue MoJIeNd IpuOopoB,
CXEM, YCTPOHCTB M YCTAaHOBOK 3JIEKTPOHUKH M HAHORJIEKTPOHUKH Pa3IMYHOro (pyHKIHO-
HaJIbHOTO HAa3HAYEHHs, a TAK)K€ MCIOJIb30BaTh CTAaHAAPTHBIE IIPOrPAMMHBIE CPEICTBA MX
KOMITbIOTepHOT0 MoienupoBanus (ITK-1)

3HaThL - TCHACHUWH U IICP- Hepeqeﬂb TCOPETHYECCKUX BOIIPOCOB K
CIICKTUBLI pa3BUTHUS DJICK- 3aqéTy:
TPOHUKH U HAHOIJICKTPO-

HHKH, a TAK)Ke CMEKHBIX 1. YabpTpa3ByKoBbIE JATYMKU IPUCYTCTBUSL.
obnacTell HaAyKH M TEXHU- | 2. MUKPOBOJIHOBBIE IETEKTOPBI IBMKCHUSL.
KU; 3. EMKOCTHBIE JaTYUKK IPUCYTCTBHUSL.
- nepenoBoii oteue- | 4. OVNEKTPOCTATHUECKHE NATYMKH JIBHIKE-
CTBEHHBIH U 3apyOekKHBIH ;IH’I(')
HAYUHBIH OTBIT B IpOec- . OnTORNIEKTPOHHBIE JI€TEKTOPHI JIBUXKE-
o HUSL.

CHOHABHOM cepe nes-

6. IloTeHunmoMmeTpUyecKHe AATYUKH IOJIO-
TEJIBHOCTH.

AKEHUSL.

- pa3JIN4YHBIC CUCTEMBI

7. I'paBUTallMOHHBIE JATYUKH TTOJIOKEHHUS.
KJIacCU(UKaLUU AaTYu-

8. EMKOCTHBIE TaTYUKHU MTOJIOKEHUA.

KOB TICPBHYHON HHPOD- 9. VHOyKkTUBHBIE W MarHUTHBIE JATYUKH
Maluu, - q)nmqecxne HOJIOKEHUS.

10. OnTHyeckue NAaTYNKU ITOJI0KEHUS.




MPOIIECCHI, JICXKAIUC B
OCHOBE Pa0OTHI TaTYNKOB
pa3InYHOrO THUIIA.

- OCHOBHBIE CIIOCOOBI CO-
[JIACOBAHUS CXEM JIaTuH-
KOB U anmapaTypsl o0pa-
00TKH UH(OpMAITUH.

11. YapTpa3ByKOBBIE TATYUKH MTOJIOKEHUS.
12. Papapsi.

13. JIaTyuKu TOJNIIMHBI U YPOBHS.

14. AkcenepomeTpsl.

15. I'mpockorbl.

16. IIpezope3ncTuBHBIC KaOeH.

17. TeH301aTUYUKY.

18. TakTuiabHBIE YYBCTBUTEIBHBIE 3JIEMEH-
THI.

19. I1be3031eKTpUYECKUE JATYUKU CUJTIBI.

20. PTyTHBIC 1aTYUKHU JABJICHHUS.

21. Cunbdonsl, MeMOpaHbl, TOHKHE IIJa-
CTHUHBI.

22. IIpe30pe3uCTUBHbBIE TaTYMKHU JABJICHUS.
23. EMKOCTHBIE JaTYUKH JaBJICHHU.

24. JIaTynMKy NEPEMEHHOIO MarHUTHOTO CO-
MPOTUBIICHHUSL.

25. ONTORIEKTPOHHBIE JATUYNKH TABJICHHUS.
26. BakyymHbI€ JaTYUKHU JaBICHUSI.

27. JlaTyuKy CKOPOCTH MOTOKA I10 Mepenany
JIaBJICHUS.

28. YabpTpa3ByKOBbIE PACXOJOMEPHI.

29. TennoBble pacxolOMEpHI.

30. DneKTpoMarHuTHbIE PacX0JOMEPBI.

31. MuKpOpacX0IOMEPHI.

32. JleTeKTOp M3MEHEHUsI CKOPOCTH MOTOKa
rasa.

33. KopuosMcoBCcKkHe pacxo0MephI.

34. Pacxomomepbl C MUILLIEHSIMH.

35. EMKOCTHBIE JAaTYNKHU BIIaKHOCTH.

36. Pe3ncTHBHBIC TaTYMKU BIAKHOCTH.

37. TepMHUCTOpHBIE JATYUKH BIAKHOCTH.

38. T'urpomerpsi.

39. doromgaTunKm.

40. Oxnaxxaaemble 1€TEKTOPBHI.

41. lerexropsl UK-uznyuenuii.

42. JIeTeKTOophI Ta30BOTO TUIAMEHHU.

43. CUMHTHIUISLIUOHHBIE IE€TEKTOPHI.

44. VloHn3alMoOHHbIE JETEKTOPBI.

45. TepMOpe3UCTUBHBIE TaTYUKH.

46. TepMOdJIEKTpHUUECKHUE KOHTAKTHBIE AaT-
YUKH.

47. TlonynpOBOJHUKOBBIE NAaTYUKH TEMIIe-
paTypbl Ha OCHOBE p-TI Iepexoa.

48. Onrtrueckne TaTYuKHA TEMIIEPATypBI.

49. dayopeclieHTHbIE JaTYUKH TENEPaTyphl.
50. UuTepdepomerpudeckne MaTINKU TEM-
nepaTypsl.

51. /laT4yMky Ha OCHOBE PacTBOPOB, M3Me-
HAIOIIMX [BET OT TEMIIEPATYPHI.

52. AKycTu4eckne JaTYMKH TEMIIepaTyphl.
53. IIpe307MeKTpUUECKUE JTaTYUKH TEMIIe-

paTypsl.




54. Axyctruueckue naTduku. MukpodoHsbI.
55. TBepaoTenbHBIE AKyCTUYECKUE IETEK-
TODBI.

56. XuMHUUYECKHE NATYUKHU TPSIMOTO JCHUCT-
BHS.

57. CocTaBHBIC XUMHYCCKHUE JATUHKH.

58. XUMHUYECKHE JIETEKTOPhI B COCTABE aHa-
JTUTHYECKHUX TPUOOPOB.

59. Marepuaiibl U3rOTOBJICHUS JATYUKOB.
60. IToBepXHOCTHBIE TEXHOJIOTMM H3TOTOB-
JICHUS TaTYUKOB.

60. HanoTexHOJIOrMH M3TOTOBJICHUS HAT4H-
KOB.

YmeTh

- IPOU3BOAUTH 00OCHO-
BaHHBIN BHIOODP JAaTYMKOB
NepBUYHON HH(OpMAITIH
JUTSL PA3IMYHBIX TpaKTHYe-
CKHUX 3aJad;

- [Ipe/Iaratb HOBbIE 00-
JaCTH HAYYHBIX HCCIIE0-
BaHUH U pa3pabOTOK, HO-
BbIE METO/I0JIOTUYECKHE
MOJIXO/IBI K PEIICHHUIO 3a-
J1a4 B JIEKTPOHUKU;

- pa3pabaThIBaTh HU3HYIEC-
CKHE€ U MaTeMaTUYEeCKUE
MOJIeJIH PUOOPOB, U yCT-
POMCTB ANEKTPOHUKHU U
HaHOAJIEKTPOHUKH;

- pa3pabaThIBaTh WIN BbI-
OupaTh CXEMbI COrIacoBa-
HUS JUTSL JAaTYUKOB pas-
JUYHOTO THIA;
(dbeccuoHanbHOM

cdepe nesTeNnbHO-

CTH;

- UCTIOJIH30BATh COBpE-
MeHHbIE€ UH(OPMALIMOH-
HBIE ¥ KOMIIBIOTEPHBIE
TEXHOJIOTHH, CPEJICTBA
KOMMYHHMKaIHii, croco0-
CTBYIOIIHE TMOBBIIICHUIO
3 PeKTUBHOCTH HAYIHOU
u oOpazoBarenbHOM chep
NeSITeTbHOCTH;

- MIPOU3BOIUTH pac-
YeThl IPEI0KEHHBIX
CXEMHBIX peIlIeHHIA;

- aHaJIM3UPOBATh
NPUMEHUMOCTH pa3iny-

IIpuMepHbIe MPaKTHYECKHE 3aJaHUsI IJIs1
3ayérTa;

Tema 1. Texnuka usmMepeHui.
Bnucamw nponywennoe cnogo:

Bormpoc 1.

PasHocTe MeXIy mMOKa3aHMsIMH TNpUOOpa
IIPH MIPSIMOM U OOpaTHOM XOJI€ CTPENIKH Ha-
3BIBACTCS

Bompoc 2.

OTtHomeHune MEpEeMCIICHUS YyKa3aTeJlsl IIpU-
6opa K M3MCHCHHIO 3HAYCHU HSMePHGMOﬁ
BCIIMYHMHBI Ha3bIBACTCA

Bormpoc 3.

3HAYECHHUE HU3MEPSIEMOMN Be-

JUYUHBI — 3TO 3HA4YE€HHE, KOTOPOE HJIealb-
HBIM 00pa30M OTpa)KaeT B KaueCTBEHHOM M
KOJJMYECTBEHHOM OTHOUIEHUU COOTBETCT-
BYIOIIHE CBONCTBA OOBEKTA.

Buiopams npasunvnotii gapuanm:

Bormpoc 4.

Kakoii u3 MeToI0B ycTpaHEHUs NEpPEMEH-
HBIX U1 MOHOTOHHO HW3MEHSIOUIUXCS CHUCTe-
MaTHUYECKHUX TMOTrpemrHocTell cambiit d3dek-
TUBHBIU.

BapunaHTbl OTBETOB:

a) AHaiIM3 3HAKOB.




HBIX THUIIOB JaT4YUKOB, a
TaKXKC TCXHUKO-
O9KOHOMHUYCCKHUE ITOKA3aTeC-
JIX UX MIPUMCHCHUA B KOH-
KPCTHBIX YCIIOBUAX,

0) I'padpuueckuii meTos.

B) JlucniepCHOHHBIN aHaJH3.
r) Kpurepuii A6Ge.

Bormpoc 5.

Kakue 4 mMeTona UCHONb3YyIOT A YCTPOHE-
HHUA IIOCTOAHHBIX CHCTEMATHYCCKHUX IIO-
IPEIIHOCTEM.

BapuaHTbl OTBETOB:

a) 3aMelIeHusl.

0) Pannomuzanum.

B) uddepeHnnanbHbIi.

r) Komniencaruu no 3Haky.

n) IIpotuBomnocrasieHue.

Tema 2. U3mepeHue TeMnepaTyphl.
Buviopams npasunvnsiii eapuanm:

Bompoc 1.

Kakasg u3 Ha3BaHHBIX TEPMOIIAp BBIICPKU-
BAeT caMylo OOJIBIIYIO TEMIEPaTypy.

BapunaHTb!l 0OTBETOB:

a) Xpomesb-KoneaeBasi.

0) Xpomenb-aaromMenenasi.

B) Bonbdpam-penenas.

r) [InatuHo-naTuHOpOIMEBAS.

Bormpoc 2.

Kakoit npubop ucrosnp3yroT B KayecTBe ITa-
JoHAa JUIsi WHTepBana Temmeparyp 13,81 —
903,89K.

BapuanTs! 0TBETOB:
a) Tepmomapa XpoMenb-KOMeb.
0) MenHblit TEpMOMETP CONPOTHUBIICHHS.

B) IlnmaTuHOBBIA TEpMOMETpP CONMPOTHBIIE-




HUSL.
r) TepMonapa mIaTHHO-TIATUHOPOIUEBASL.

Bomnpoc 3.

Yemy Oyner paBHa cymmapsas tepmo IC
IIeNH, COCTAaBJICHHOW W3 TPEX pa3InYHBIX
IPOBOJAHUKOB (CMOTPH PHCYHOK), €CIH Yy
BCEX OJMHAKOBAs TEMIIEPATYpa.

BapuanTs! oTBeTa:
a) [lonoxxurenpHas.
0) OTpunarenbHas.
B) PaBHa Hym10.

r) Her npaBunbsHOrO OTBETA.

C
Tema 3. U3mepenue gaBjieHus.
Buviopams npasunvnsiii eapuanm:

Bormpoc 1.

Jnsa kakux W3MEpeHMM NpeIHa3HAa4eH Ha-
IIOPOMETPBI, TATOMEPHI U TATOHAIIOPOMEPHI.

Bapunants! oTBeTa:
a) Jlnst m3MepeHust BBICOKMX JaBJICHUH.
0) i1t u3MepeHus riyooKoro Bakyyma.

B) /{151 HeGONMbIIMX M30BITOUYHBIX U BaKyyM-
HBIX JaBICHUM.

r) s u3mepenust HeOONbIINX YCHIIUH.

Bomnpoc 2.

Kpucraymel kakoro BeliecTBa HE HMMEIOT
MbE302JIEKTpUUIECcKOro Y dexTa.

Bapwnants! oTBeTa:




a) Ksapua.

0) Turana Gapws.
B) AKBaMapuH.
r) Typmanus.

Tema 4. U3mepenne nepenajaa AaBJIeHUH,
CKOPOCTH U pacxoja rasa.

Buviopame npasunvnuiii eapuanm:

Bomnpoc 1.

Kaxkoit HemocTaTok He CBOWCTBEHEH Iu(pMa-
HOMETpPaM C HCIOJb30BaHUEM padouei
SKUJIKOCTH.

Bapuants! oTBera:

a) [Toreps yacTu pabouel KUIKOCTH.
0) 3ana3npIBaHUE MTOKA3aHUMN.

B) Maeie paboune yacTH.

r) Huzkas 4yBCTBUTENBHOCTbD.

Bompoc 2.

Uem u3MepsIOT pacxoj 3arps3HEHUMN KUJI-
KOCTH WJIM Ta3a.

Bapunants! oTBeTa:

a) Coruro.

6) CermenTHas quadparma.

B) CtangapTtHas quadparma.

r) Comio Benrtypu.

Tema 5. U3mepenne ypoBHS.
Buviopamws npasunvnsiii eapuanm:

Bormpoc 1.

YeM u3MepuTh YpOBEHb B EMKOCTSIX C HE]-
TENPOAYKTAMHU.

BapI/IaHTBI OTBECTA.

a)  BwicokouacTOTHBIN  OECKOHTAKTHBIN




YpOBHEMED.
0) BricOKOYaCTOTHBIN ypOBHEMED.
B) AKYCTUYECKHI YPOBHEMED.

r) EMKocTHOI ypoBHEMED.

Borpoc 2.

Yem 3aMepuTh YPOBEHb B OYHKEpE C ChINy-
YUMHU MaTepuaiamu (pa3mep KyckoB 5 — 360
MM).

Bapuanrts! oTBeTa:

a) ByiikoBbIil ypoBHEMED.

6) EmxocTHoit ypoBHEMED.

B) AKYCTUYECKHM YPOBHEMEPOM.

r)  BsicokouacTOTHBI  OECKOHTAKTHBIN
ypOBHEMED.

Tema 6. U3mepeHue TemjaoThbl, TENJI0EM-
KOCTH U BJIA’KHOCTH.

Buviopams npasunvnsiii eapuanm:

Bompoc 1.

Hoquy HCJIB3sI HU3MCPUTH TEIIOEMKOCTh
rasa B HCIIPOTOYHOM KaJIOPUMETPCE.

Bapunants! oTBeTa:

a) TpyaHO BBINIOJIHUTH KOHCTPYKIMIO KaJlo-
puMerTpa.

0) MasieHbKkast Macca UCCIIETyeMOT0 Ta3a.

B) TpynHO yaepkaTh B KaJIOPUMETPE UCCIIE-
JIyEMBIH Ta3.

r) TpyaHO 3aMepuUTh TeMIIepaTypy rasa.

Bormpoc 2.

Kaxkoe BCIIECTBO MOXHO HCCICIOBAaTh B
MMPOTOYHOM KaJIOPUMCETPC.

Bapwnants! oTBeTa:




a) XKuakocTb.
0) JIByxdazHast >kxuIKOCTb (KUIKOCTh+IIap).

B) TBEpmoe BemecTBo.

r) ['as.
Bianers - cBeficHUAMU O HoBemx | IIpumepHblil nepedyeHb TeM pedepaToB:
Y TIEPCIEKTUBHBIX JaT4u-
Kax; 1. ®usnueckue NPUHIMIBI PadOTHl JaTUHU-
- HaBBIKAMH Pa3pabOTKH KOB.

cucreM coopa uHpopma-

2. latepdeiicHble 2TIEKTPOHHBIE CXEMBI.
IIUH O pa3IMYHbIX arpera-

Tax € IPUMCHCHHUCM JaT- | 3 JIaTyyKK OPUCYTCTBUS U JIBUKCHUS.
YUKOB PAa3HOIO THUIIA;
- MeTogaMu Matemarude- | 4. JIaTYMKU CKOPOCTH M YCKOPEHMUSI.

CKOI'0 MOJIEIIMPOBAHUS
puOOpPOB U TEXHOJIOTUYE-
CKHUX IIPOLIECCOB C LEIIBIO
ONTUMM3ALMU UX Mapa-
METPOB,;

5. TakTHIIbHBIC MATPHIIBI.

6. I[aT‘II/IKI/I MCXAaHUYCCKOI'0O HAIPsIKCHUA U
JaBJICHHA.

7. Pacxogomeph! ¥ TaTYUKH BIIaKHOCTH.
8. AKyCTHYECKHE TaTYUKH.

9. laTunku TemmnepaTypsl.

10. JlaTunKu CBETOBBIX U3TYUCHHIA.

11. JlaTyuku paguoaKTUBHBIX HU3Ty4ECHUH.
12. XuMuueckue JaTUYNKH.

13. MaTepI/IaJ'IBI N TCXHOJOTMHM H3IroTOBJIC-
HH JaTYHUKOB.

6) HOpﬂ)IOK MpOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, MOKa3aTe/Jiu U KPpUTEPUHU OLICHUB a-
HUA:

[IpomexxyTouHast arTecTamus no JucuurinHe « TeXHoIornyeckne JaTYuKu» BKIIIOYAET Teope-
TUYCCKHE BOIIPOCHI, ITO3BOJIAIOIHNE OLICHUTE YPOBEHL YCBOCHUA O6y’~IaI-OIIH/IMI/IC$[ 3HaHI/II71, n
MPAKTUYECKHE 3a/IaHus, BBIABIISAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM, Ipo-
BOAUTCS B (hopme 3a4€Ta C OIEHKOM.

DK3aMeH MO JaHHOW AUCIHIUIMHE TPOBOUTCS B YCTHOHM (hOpMe MO dK3aMEHAIIMOHHBIM OuieTaM,
Ka)XJIbIii N3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCa.



IHoka3aTesu M KPpUTEPUM OLIEHUBAHMS 324€TA C OLEHKOM

— Ha OIICHKY «OTJIHYHO» (5 O0aI0B) — 00yJaronuiicss IEMOHCTPUPYET BBICOKHI YPOBEHB Chop-
MHUPOBAHHOCTH KOMIIETEHIIHIA, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HAaHHE y4eOHOTO
MaTepuaia, CBOOOHO BEITIOTHSET MPAKTUICCKUE 3aJaHUsI, CBOOOIHO OMEPUPYET 3SHAHUSIMH,
YMCHUAMHU, IPUMCHACT UX B CUTyallUAX HOBBIIIECHHOU CII0KHOCTH.

— Ha OIICHKY «Xopo1o» (4 6amia) — o0yJaroIuiicss AEMOHCTPUPYET CPEAHUN YPOBEHb chopMu-
POBAHHOCTH KOMITETCHITUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS He3HAYU-
TEbHBIC OTUOKN, HETOYHOCTH, 3aTPYJHCHHSI IPU AaHATTUTUIECKHIX OIEepaIlisiX, IEPEHOCE 3HAHHMA
¥ YMEHUI Ha HOBBIC, HECTaH/IaPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/J0BJIETBOPUTEJILHO» (3 Oaia) — 00yJarouuiicss JeMOHCTPUPYET OPOTOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUIATUIN TOTYCKAIOTCS
OLIMOKH, TIPOSIBIISIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHU, HAaBBIKOB, 00YJaIOIIUICS HC-
IBITHIBACT 3HAUNUTEIbHBIE 3aTPYAHEHUS [IPH ONIEPUPOBAHUM 3HAHUSAMHU U YMEHUSIMU IIPU UX I1e-
peHoce Ha HOBbIE CUTYAallUH.

— Ha OIICHKY «HEeY/I0BJIeTBOPUTEJIbHO» (2 0aia) — 00yJaroImuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeOpeTHUECKOTO MaTepHalia, JOMYyCKAaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa-
3aTh MHTEJJICKTyaJbHbIe HABBIKM PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyI0BJIeTBOPUTEJIbHO» (1 0an) — 00yJaroniuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BE/ICHUS U O0BSICHCHUS WH(OPMAIINU, HE MOKET MTOKA3aTh HHTEIUICKTYallb-
HBIC HABBIKU PELICHUS MPOCTHIX 3a/1a4.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

1. latuuku: cipaBouHoe nocodue / B. M. lapanos, E. C. ITonumuiyk, H. /1. Kotesoi, I
I'. Mmanwa. — Mocksa: Texnochepa, 2012. — 624 ¢. — ISBN 978-5-94836-316-5. — Tekcr :
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmuoreynas  cuctema. —  URL:
https://e.lanbook.com/book/73560 — Pesxum qocTyma: i aBTOPHU3. MOJIb30BaTEIICH.

2. BaBunos, B. JI. MukpocucteMHble JaTYUKU (PU3MYECKUX BETMUMH: B IBYX YaCTAX !
moHorpadus / B. /1. BaBunos, C. I1. Tumorenkos, A. C. TumomenkoB. — Mocksa : TexHoche-
pa, 2018. — 550 c¢. — ISBN 978-5-94836-498-8. — Tekcr : anexTpoHHblii // JIaHb : 371€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/110960 — Pexwum moctyma: s
aBTOPH3. IIOJIb30BATEIIEH.



0) lomotHuTeIBLHASI TUTEPaTypa:

1. PeokxoBa, A. A. YcTpoiicTBO, paboTa U METPOJOTHUECKOE OOCIIy)KUBAaHUE TaTYHKOB
CHCTEM aBTOMATH3allUH | yueOHO-MeToauueckoe mocodue / A. A. PenkoBa. — Kaszans : KHUTY,
2018. — 220 c¢. — ISBN 978-5-7882-2428-2. — TekcT : anekTponHblit // JlaHb : 31eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/138496 — Pexxum mocrtyma: ajs
aBTOPU3. I10JIb30BATEIICH.

2. My3zumioB, X. H. MHKpO3JIEKTPOHHBIE TaTYUKH U ONTUYCCKHE CPEICTBA KOHTPOJIS :
yueOHoe nocobue / X. H. Mysunos, O. H. Ky3skoB. — Tromens : Trom[ HI'Y, 2013. — 202 c. —
ISBN 978-5-9961-0690-5. — Tekcr : anekTponHsiii // JlaHb : 371eKTPOHHO-OMOIMOTEYHAs CUCTE-
ma. — URL.: https://e.lanbook.com/book/41032 — Pexxum ngoctyma: isi aBTOPH3. MOJIb30BaTe-
JICH.

3. Kamikapos, A. I1. JIaTuuku B 3JIEKTPOHHBIX CXeMaXx: OT MPOCTOro K cioxxHomy / A. T1.
KamkapoB. — Mocksa : JIMK Ilpecc, 2013. — 200 c. — ISBN 978-5-94074-953-0. — Tekcr :
anekTpoHHbsli /[ Jlamb  :  DJeKTpOHHO-OMOmMoTeynas  cucrtema. —  URL:
https://e.lanbook.com/book/50566 (marta obpamienus: 21.10.2020). — Pexwum gocTymna: 1is aB-
TOPU3. I10JIb30BATEIEH.

4. Masun, B. JI. JlaTunku aBTomMatudeckux cucteM. COOpHUK 3a/1a4 : yueOHoe rocooue /
B. . Mazun. — Cankr-IlerepOypr : CIIOI'TIY, 2017. — 36 c¢. — ISBN 978-5-7422-5798-1. —
Tekcr : onekrponnbii // Jlaup © 210eKTpOHHO-OMOmHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/105481 (nara obpamienus: 21.10.2020). — Pexum gocTyma: ajs aB-
TOPU3. TOJIH30BATEIICH.

5. KommonenTs! u Texunojoruu [Tekcr]: Hayd.-TexH. )KypH. / yupemutens OO0 «3na-
tenbeTBo Daiinctpury. — CII6.: UsnatensctBo Daiinctpurt. — Exxemec. — ISSN 2079-6811.

Pexxum nocryna: https://e.lanbook.com/journal/2026

6. [IpuGopsr 1 MeToabl M3MepeHuit [Tekcr|: Hayd.-TexH. xkypH. — U3natenscTBo beno-
PYCCKOTO HAaIIMOHAJILHOTO TEXHUYECKOTo yHUBepcuTeTa. — ExexBapt. — ISSN 2220-9506.

Pexxum nocryma:https://e.lanbook.com/journal/2419?category=931

B) MeToanyeckne yKazaHus:

1. latunku MeXxaHUYECKHX BeMUYMH [TeKCT]: MeToauvecKkue yKa3aHus K MPOBEIECHUIO
nabopatopHbix paboT Nel—4. — Yenstounck: HIIIT «Yurex-IIpoduy», 2011 - 76 c.

2. JlaTyuku TexHonoruyeckoi uHpopmanuu [TekcT]: MmeTonnyeckue ykazaHus K IpoBe-
JeHuIo TabopatopHbIX padot Ne5—8. — Yensiounck: HIIIT «YVarex-IIpodu», 2011 — 67 c.

3. JTabopaTopHbIii MpakTUKYM 10 Kypey "JlaTunku Ha OCHOBE MUKPO- M HAHOTEXHOJIOTU
: yae6Hoe nmocobwue / b. U. Tlognenenkwii, C. B. I'ymentok, M. 0. Hukudoposa, H. H. Camoraes.
— Mocksa : HUSLY MU®U, 2010. — 56 c¢. — ISBN 978-5-7262-1356-9. — Tekcr : 351eKTpoH-
ubiii // Jlanb : snextponHo-Onbmnoreunas cucrtema. — URL: https://e.lanbook.com/book/75741
— Pexwum goctyma: ans aBTOpH3. MOJIb30BaTENCH.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haunmenosanue "

10 Ne norosopa Cpoxk neiicTBUS JIULEH3UU
MS Office 2007 | 135 41 17.09.2007 Gecepoumo
Professional
NIMultiSIim 1y 68 08 o1 29.05.2008 GeccpouHo
Education
NI Developer |K-118-08 oT 5eCCDOUHO
Suite 20.10.2008 P

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbIC CUCTEMBI

HasBanwue xypca

CcrUIKa

DnexTpoHHas 6a3a MEPUOTUYECKUX U3-
nmanuii East View Information Services,

https://dlib.eastview.com/

HammmonansHas uH(DOPMAITMOHHO-
aHaJIMTUYECKasl cucreMa — PoccuicKui
UHIEKC HAy4YHOT'O IIUTUPOBAHHUS

URL.: https://elibrary.ru/project_risc.asp

ITouckoBast cucrema AxkameMust Google
(Google Scholar)

URL.: https://scholar.google.ru/

Wndpopmannonnas cucrema - Enunoe
OKHO JIOCTyMa K MH(OPMAIIMOHHBIM pe-

URL: http://window.edu.ru/

Poccuiickas ['ocynapcTBennas 6ubmamo-
Teka. Katamoru

https://www.rsl.ru/ru/4readers/catalogues/

DNEKTPOHHBIE pecypchl  OUOIMOTEKH
MI'TY um. I''I. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcuterckas — uMH(GOpMaMoHHas

cucrema POCCU

https://uisrussia.msu.ru




9 MaTepuaiabHO-TeXHUUYECKOEe o0ecreyeHue TUCUUIIMHBI (MOTYJI51)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obecrcucHue JUCHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

JlexmoHHas ayuTopust

MyneTHMeaNIHBIE CPEACTBA XPAaHEHNUS, Iepelaun 1
npeCcTaBIeHUs HHPOPMALIUU

Jlaboparopus MUKpOMpOIIECCOp-
HBIX CUCTEM

1. MynbTUMEIUHBIE CPEICTBA XpaHEHUsI, Mepeaadyn 1
npecTaBiIeHus yueOHoM nHpopManuu.

2. JIaGopaTopHble CTeHbI «/]aTUNKN MEeXaHUYECKUX Be-
JTUYUH.

3. JIaboparopHbie cTeHAB! «JlaTYMKU TEXHOJIOTHYECKOM
uHpOpMALIUN.

4. YHuBepcallbHbIE U3MEPUTEIbHbIE TPUOOPHI.

5. Ocimmorpad.

AyauTopuu Jisi TPYNIOBBIX U UH-
JIUBUYAIBHBIX KOHCYJIbTAllUM,
TEKYILET0 KOHTPOJISL U IIPOMEKY-
TOYHOM aTTECTAIlUHN

Aynuropun Kaeapsl JIEKTPOHUKU B MUKPOAJICKTPO-
HukH (aya. 457,458,459,460).

KoMnbrorepHslii kinacc

[Tepconanbubie KoMIbIOTEPHI ¢ makeTrom MS Office,
BBIXOJIOM B MIHTEpHET U C IOCTYIIOM B 3JICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEY YHUBEPCHTE-
Ta

Aynuropuu IJi CaMOCTOSITENbHOM
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YUTAIBHBIE 3a1bI OUOJINOTEKHU

[TepconanbHbIe KOMITBIOTEPHI ¢ makeTtom MS Office,
BbIX0ZIOM B IHTEpHET U ¢ JOCTYIOM B DJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTE-
Ta

[Tomerienue 1 XpaHeHUS U
pOoQUIAKTUIECKOTO
o0cyXUBaHUS y4eOHOTO
000pyI0BaHUS

Cremnaxu, ceribl 1151 XpaHeHHs y4eOHOTO
o0opynoBanus. THCTpyMeHTHI 171 peMOHTa
000pyI0BaHUA.




