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1. O01mue mo10:KeHUAS
Jucnunianna «dusznueckre 0CHOBBI MUKPOAJIEKTPOHUKU» OTHOCUTCS K 0053aTeNbHOM YacTH
y4eOHOT0 IJ1aHa, BXOJAAIIETO B COCTaB 00pa30BaTeIbHOM MPOrpaMMbl BBICIIETO 00pa30BaHUs
15.03.04 ckABTOMATU3ALIMA TEXHOJIOI'MYECKUX I[TPOLECCOB U ITPOU3BOACTB»
HopMmaTtuBHO-MeToMueckoit 0a3zoil st pa3paboTku pabodeid mporpamMMmbl  yueOHOH

JUCHUIINHBI «DU3ndecKkre OCHOBBI MUKPO3JICKTPOHUKN SIBIISIOTCS:
— @enepanbubiii 3akoH "OO6 obpazoBanun B Poccuiickoit deneparun”, yTBep:KIeHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;
— [Tpuka3z Munobpuayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>KaeHUH MOPSAKA Opra-
HU3AIMH U OCYIIECTBIICHHS 00pa30BaTEIbHOMN NEATEILHOCTH 110 00pa3oBaTeIbHBIM POrpaMMam
BBICILIEr0 00pa3oBaHus - MporpammamM OakaiaBpuara, IporpaMmam CIlelUaIuTeTa, mporpaMMamM
MarucTparypsl.
- @enepalibHbIl TOCYIapCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT BBICHIETO OOpa30BaHUS
(®I'0C BO) no namnpasnenuto noarotoBku 15.03.04 «ABToMaru3aiys TEXHOJIOTHYECKUX TIPO-
LIECCOB U IPOU3BOJCTB» (YpOBEHb OakanaBpuaTa), YTBEP)KJIEHHBIM NpukazoM MuHHCTEpCTBa
oOpa3oBanus u Hayku P® Ne 200 ot 12.03.2015;
- VYyeOHblii MIaH 00pa30BaTENbHONW MPOTPaMMBbI BBICIIETO OOpa30BaHMs HAIPAaBJICHUS
15.03.04 — ABromaru3anusi TEXHOJIOTHYECKUX MPOILECCOB U MPOU3BOACTB (Tpoduiis - ABTOMA-
TU3alKg TEXHOJIOTMYECKUX MPOIECCOB UM MPOU3BOACTB), MOJTOTOBKU OaKamiaBpOB MO 3a0YHOU
dopme oOyduenus, onobpeHHblii YuersiM coBetoM YIJITY (mporokon Ne6 ot 20.06.2019) u
yrBepxkaAeHHbIN pekTopoM YIJITY (20.06.2019).

OO6yuenue o obpaszoparenbHoi iporpamme 15.03.04 — ABToMaTu3anus TEXHOJIOTHUYECKUX
MPOLIECCOB U MPOU3BOACTB (Mpoduib - ABTOMaTU3aLKs TEXHOJIOTMUECKUX MPOLIECCOB U TIPOU3-
BOJICTB) OCYILIECTBJISIETCS] HA PYCCKOM SI3BIKE.

2. IlepevyeHb NJIAHNPYEMBIX pPe3yJbTATOB 00yYeHUsI N0 JUCHHUIJIUHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3y/1bTaTaMH 0CBOCHHUsI 00pa30BaTeIbHON NPOrPaMMbl
[InanupyembiMu pe3ynbTaTaMyu OOy4Y€HUsS MO JAUCLUUIUIMHE SBISIOTCA 3HAHUS, YMEHUS,
BJIAJICHUSI W/WIA OMBIT JAEATENbHOCTH, XapaKTEepPHU3YIOLIME ATallbl/ypOBHH (OPMHUPOBAHUS
KOMIETEHIIMH U o0OecreyuBaronie JOCTHKEHHE IUIAHHPYEMBIX pe3ylbTaTOB OCBOCHHS
00pa3oBaTebHON IPOTPAMMBI B LIEJIOM.

He.]'ll) OCBOCHUSA TUCHHUIIMHBI
- O3HaKOMIICHHE C OCHOBHBIMH MpeACTaBICHUAMU KBaHTOBOM (I)I/I3I/IKI/I U 30HHOM TECOpHUHn
TBEPABIX TECJI H€O6XO)II/IMI>IMI/I JJI yCTICITHOI'O OCBOCHHA AW CIIUITIIMHBI.
- OcBocHue (I)I/I3I/I‘ICCKI/IX OCHOB MHUKPOSJICKTPOHUKHU.

— OOyueHune rpaMOTHOMY U OOOCHOBaHHOMY NMPHUMEHEHHIO0 HAKOIJICHHBIX B IpOLECcCe
pasBuTHs (pyHIAMEHTATbHOW (DU3WKU HSKCIEPHUMEHTAIBHBIX W TEOPETHUYECKUX METOAMK IPH
pEelIeHNH TPHUKIAJHBIX W CHUCTEMHBIX HpoOJieM, CBSA3aHHBIX C MNpodeccruoHaTbHOU
JEATEINBHOCTBIO.

- BripaboTath 35eMeHTBl KOHIENTYaJIbHOTO, MPOOJIEMHOTO0 U TBOPYECKOTO IMOAXO0]A K

PEIICHHIO 3a]1a4 MH)KEHEPHOTO U UCCIIeI0BATEIHCKOTO XapakTepa.

3amaum AMCIUIIIMHBI:
- TIONlyYeHHUE 3HAHUI 00 OCHOBHBIX (DM3MUECKUX MPOIECCaX M SBICHUSX, MPOUCXOISAIINX B
MOJTYITPOBOTHAKAX M TOTYITPOBOTHUKOBBIX CTPYKTYpax;
- 03HAKOMJICHHE C OCHOBaMH (PU3UKHU MOIYIPOBOIHUKOBBIX TPHOOPOB.
- 00001IeHNEe 3HAHWKM CTYJAEHTOB JJIS IICJICHANPABIEHHOTO WX HMCIOJB30BaHUS TPH CO3JTaHUH
AIIEMEHTOB, MPUOOPOB U YCTPOHUCTB MUKPOIIEKTPOHUKH.
- ¢hopMHpOBaHNE 3HAHUN CTYACHTOB B 00JIACTH COBPEMEHHBIX TEHIEHITUN Pa3BUTHSI MUKPOIJICK-
TPOHUKHU.



Ilpouecc wu3yyeHUsi AUCHUIIMHBI
o0menpogeccHOHAJIbHBIX KOMITETeH MM
OIIK-4: crmocoOHOCTBIO y4acTBOBaTh B pa3pa0dOTKe OOOOIIEHHBIX BAPHAHTOB PEIICHHS
npo0iieM, CBA3aHHBIX C aBTOMaTH3allMel MPOU3BOJCTB, BHIOOpE HAa OCHOBE aHAJIM3a BapUaHTOB
ONTUMAJILHOTO TPOTHO3UPOBAHUS IIOCIEACTBUN PELLICHUS;

[1IK-24: crnocoOHOCThIO BBHIOMpATh METOABl M CPEACTBA M3MEPEHUsl IKCIUTyaTallMOHHBIX
XapaKTEPUCTHK OOOpPYIOBaHUsS, CPEICTB M CHUCTEM AaBTOMATHU3allMU, KOHTPOJS, AMArHOCTHUKH,
UCIBITAHUN U YIIPaBJICHUS, HACTPOMKU U OOCIIY)KMBaHUS: CUCTEMHOT0, HHCTPYMEHTAJIBLHOTO U
NPUKJIQJHOTO MTPOrPAMMHOTO 00€CIICUeHUs TaHHBIX CPEJCTB U CHCTEM;

[1K-34: cnocoOHOCTBhIO BBIOMpATh palMOHATIbHBIE METOABI U CPEACTBA OINpeAeSCHUs
AKCIUTYaTal[MOHHBIX XapaKTEPUCTUK OOOpYyIOBaHMS, CPEICTB M CUCTEM aBTOMATHU3AlMM U UX
TEXHUYECKOTO OCHAIICHHUS.

B pe3yabTare u3yueHusi JUCHUIIMHBI 00YYAKOIIUICS JOJIKEH:
3HATh:

-OCHOBHBIC (DM3MYECKHE SBICHHS, ONPEACISAIONINE KOHICHTPAMI0 W JHEPreTHYECKHUM

CIIEKTpP HOCHUTENEH 3apsijia B TBEPIOM TeJe;

-u3nyecKue MEXaHU3MbI IEPEHOCA U pacCesTHUS HOCUTENEN 3aps/ia B IOJYIIPOBOJHUKAX;
-pu3nyeckue MPOLECChl B MOJYIPOBOJHUKOBBIX MNpHUOOpax, SBISIONIMXCA SIEMEHTAMHU
MHUKPOCXEM;
yMeThb:

-IIPOBOJIUTh OLIEHKU OCHOBHBIX IapaMEeTPOB, XapaKTEpU3YIOLUX (prU3nuecKkue mpouecch B

MOJIYIIPOBOIHUKAX U MOJTYIPOBOJHUKOBBIX YCTPOICTBAX;

-pacCUMTHIBATh CTATUYCCKUE W JUHAMUYCCKHE XapaKTCPUCTHKHU TOTYIPOBOIHHUKOBBIX

YCTPOMCTB Ha OCHOBE IaHHBIX, OMPEENSIOMUX (U3NYECKUE TMapaMeTpbl MaTepuaioB U

KOHCTPYKIHIO YCTPOUCTBA;

-0JIb30BaThCSI  MOHOTpaUYEeCKOW, a TakkKe MePUOJUYECKON HaydYHO-TEeXHUYECKOU

JUTEPATypOii 1o (PrU3HKe MOTYIPOBOIHUKOB U MOIYIPOBOIHUKOBBIM IPUOOpaM;

-OlLIEHUBATh 00JaCTH MPUMEHUMOCTH MOJTYIPOBOJHUKOBBIX TPUOOPOB;

BJIAJeTh:
— HaBBIKAMHM aHAllM3a POJH Pa3NUYHbIX (PU3UYECKHX SBICHUI B TEXHOJIOTUYECKUX U
IIPOU3BOJICTBEHHBIX MPOIIECCaX;

HANIpaBJeH Ha (OpPMHPOBaHHWEe CJEIYIOLINX

3. MecTo 1cuMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
JlanHas yuyeOHas QUCHMIUIMHA OTHOCHTCS K OOS3aTeNbHBIM TUCHMIUIMHAM Y4eOHOTro
mjaHa, 4YTO TMO3BOJSIET CGOPMHUPOBATH B TMpoliecce o0OydeHuss y OakaiaBpa OCHOBHBIC
oOmienpogeccuoHanbHble 3HAHUS W KOMIETEHIMM B paMKaX BbIOpaHHOTO Hpoduis Hu
poeCCHOHAIBHOTO CTaHIapTa.
OcBoeHne AaHHOW AMCHUIUIUHBI SBISETCS HEOOXOIUMON OCHOBOM AJIS MOCIENYIOIEro
n3ydenus quctuminH OIIOIT u HanucaHus BRITYCKHOM KBaNM(PUKAIIMOHHON pabOTHI.
Ilepeuens odecneuusaowux, CORymcmeylouux u 00ecneuu6aemvblix OUCyUnIuH

Ob6ecneunBatoniye |[COMyTCTBYIOIIHE Ob6ecneurBaeMbIe
1. MareMaTuka 1. Cnenmanbheie | 1. Teopus aBTOMaTHUECKOTO YIIPABICHHUS
2 Pusika paszmensl Ma- | 2. TexXHHUYECKHE CPEACTBA aBTOMATH3AINN
3. Dxoors TEMaTHK 3. HpOI/ISBOIIC"SBeHHaSI MPaKTHKa IO TOMYICHUIO po¢heCCHOHAITb-
4T ) 2. Tunpo- HBIX YMEHUH U OmbITa MPOGECCUOHATIBHOM JACITENbHOCTH
-+ | COpeTHHECKaAA MC mHEeBMOTPHU- | 4. ABTOMAaTH3aIys MPOU3BOICTBEHHBIX MPOIIECCOB
XaHuka BOJ 5. MopenupoBaHKe CHCTEM YIIPABICHHS
5. IIpoMBIILIEHHOE 3. Mpuknazmas 6. Oxpana Tpy/a
2EeKTPO0dOpyI0- MeXaHuKa 7. IlponsBoacTBeHHAs IPaKTHKA (TIPEIUILIOMHAS )
BaHHC 4. MaremaTuue- | 8. 3amiura BRITYCKHOW KBaJTU(PHUKAIMOHHOW PabOThI, BKIIIOYAs
6. MrxenepHas n CKast JIOTHKA B MOATOTOBKY K HPOLELYPE 3AIUTHI U IIPOLIEAYPY 3ALUTHI
KOMIIBIOTEpHAS cxemorexuu- | 9. TIHEBMO-rHApOaBTOMATHKA
rpaguka Ke 10. TeXHOJIIOTHYECKUE U3MEPEHUS
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7. ConpoTHBIIEHHE 11. AnanoroBas 3JIeKTpOHUKA
MaTepHaoB 12.JTuckpeTHast MHTErpallbHAsI CXEMOTEXHUKA
13.0OCHOBBI 2JIEKTPOINIPUBOA MAINH U MEXaHH3MOB
14 TIpuknagnasi >IEKTPOHUKA
15.9nekTpoMeXxaHIIeCKIe CHCTEMBI aBTOMATHKH

JlucuuiuiiHa CBsi3aHa C TPEALISCTBYIOIIMMHU € KypcaMH MaTeMaTUKU U (QHU3UKH. A
UMEHHO, TpeOyeT 3HaHMsA pa3fenoB: auddepeHnInanbHOe M HHTErpajbHOE HCUUCICHHUE,
g depeHIraIbHbpIe ypaBHEHUs, TEOPHsI BEPOSITHOCTEH, ypaBHEHHUS MaTeMaTU4ecKon (pU3uKH,
JIEKTPUYECTBO M MAarHeTU3M, OCHOBBI KBAHTOBOW MEXaHWKH M CTaTHUCTHUECKOW (u3uku. K
«BXOJHBIM» 3HAHUSIM MOXKHO OTHECTH Takke Borpocsl «Kpucramiorpadgun», «OCHOBBI 30HHOU
TEOPUU TBEPIOTO Tenay, «CTaTucTHKa HOCUTENEH 3apsiia B MOIYIPOBOAHUKAX» U JIP.

4. O0beM TMCUMILUIMHBI B 324eTHBIX eIMHULAX C YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKUX
4acoB, BbIJIeJIEHHBbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgaBaresieM (o BUaaM
Y4eOHBbIX 3aHATHIT) U HA CAMOCTOATEJIbHYI0 padoTy 00y4arIMXCs
OO011as TPyI0EMKOCTh TUCIUTLTHHbI

. Bcero akageMnyeckux 4acoB
Bun yuebnoit paboTsl
3ao4yHas hopma
KonrakTHasi paboTa ¢ npenojaBareieM™: 10
nexmun (J1) 4
npaktuyeckue 3ausatus (113) 6
nabopatopubie pabotsl (JIP)
WHBIE BUJIbI KOHTAKTHOUN pabOThI 0,25
CamocrosiTejibHas padoTa 00y4aloIuXcs: 98
M3YYEHHE TEOPETHUECKOro Kypca 60
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 34
HOJTrOTOBKA K IPOMEKYTOUHON aTTecTalluu 4
Buja npoMexyTOYHOM aTTeCTALMU: 3auer
O01mas Tpy10eMKOCTh 108

*KonTtakTHass paboTa oOyd4arommxcsi ¢ MpenojaBaTelieM, B TOM YHCIE C TNPUMEHEHHEM JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, BKIIIOYACT 3aHATHS JIGKIMOHHOTO THIA, W (MJIM) 3aHATHS CEMHHApCKOrO THUIIA,
nmabopaToOpHBIEC 3aHATHUS, U (WIH) TPYIIIOBEIE KOHCYIbTAWH, W (WIH) WHAWBUAYAIBHYIO paboOTy 00ydaromerocs c
Mpero/iaBaTeNeM, a TaKk)Ke aTTeCTallMOHHbBIE UCIIBITAHUS TPOMEXYTOUHON arTecTanuy. KoHTakTHas paboTa MOXKET
BKJIIOYaTh WHBIE BUJBI Y4€OHOW IESATENbHOCTH, MPEAyCMaTPHBAIOIINE TPYNIOBYI0 M HMHAWBUAYaJIbHYIO padoTy
oOyuatomuxcsi ¢ mpenojasaresnieM. Yacsl KOHTaKTHOH paboThl ompenenstorcs [lonokeHneM 00 opraHu3anuu H
NPOBEJCHNM KOHTaKTHOW pabOThl IpHM peanu3anuy 00pa3oBaTeNIbHBIX IPOrpaMM BBICIIETO 00pa30BaHMUS,
yTBepKIeHHBIM YueHsIM coBeToM YIJITY ot 25 deBpans 2020 roxa.

5. CoaepikaHue TUCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBE/ICHHOT0 HA HUX KOJHYECTBA aKAJIeMHYECKHUX YaCOB

5.1. TpynoemkocTh pa3aejioB JUCHUNINHBI
3a04yHas (popMa 00y4yeHHs

Bcero
Ne HaunmenoBanue pasnena . | CamocrosTenpHas
JI | II3 | JIP | KOHTaKTHOM’
n/n IOV CLATUIAHBI pabota
paboTsl
1 | OcHOBHEBIE TOHATHSA KBAHTOBOK
MEXAaHUKN U OCHOBBI 30HHOI 1 2 3 25
TEOPUU TBEPJIBIX TEll.
2 OCHOBBI W3UKHA 1o-
¢ 1| 2 3 25
JTYTTPOBOTHUKOB.
3 Kunernueckue SIBJICHUS B
1 1 2 30
MOJTYTIPOBOTHUKAX




No HaumenoBanue pa3jena Bieer CamocrosTenpHas
a PaS3 JI | II3 | JIP | KOHTaKTHOH
/11 IIUCIAILINHBL pabora
paboThI
4 | OcHOBBI (107370451 mo- | 4 1 2 14
JYyIPOBOJHUKOBBIX PUOOPOB.
Hroro no pasenam: 4 6 10 94
[IpomMexxyTrouHas arrecrauus 4
Bcero 108

5.2. Conep:xkanue 3aHATHI JIEKIHOHHOTO THIIA

Tema 1. OcHOBHbIe NMOHATHS KBAHTOBOW MEXAHMKH M OCHOBbI 30HHOH TeOpHH
TBepAbIX Ted. KopmyCKynspHO-BOIHOBOM IyanusM. BosHoBoe ypasHenue Illpenunrepa,
BOJIHOBasi (yHKIMs, cranuoHapHoe ypaBHeHue lllpemgunrepa. IlpuHuun HeomnpeneaeHHOCTH
I'eilizenOepra. MomeHT uMIyiabca M cnuH yacTulbl. KBaHTOBBIE cTaTUCTHKHU. [lnoTHOCTH
cocrosiHuii. YpaBHenue Ilpeaunrepa mis TBepaoro Tena. OHOANEKTPOHHOE YpaBHEHUE
(BomHOBas GYHKITHS DJIGKTPOHA B KpHCTaIUIe, TeopeMa bioxa). 3oubl bpuiutrosna, s dexTruBHas
Macca 3JeKTpoHa. 3aKOHbI qucnepcud. [IOTHOCTh COCTOSIHUIM B pa3pelleHHbIX 30HaX. OYHKIIH
pactipenenenust ®epmu- Jupaka. KoHuentpanus Hocutened 3apsiga B 30HAX. 30HHBIC
quarpaMmbl  TBEpPABIX  Tel.  30HHBIE  JuarpaMmbl  Hambojee  paclpoCTPAHEHHBIX
MOJIYIPOBOJIHUKOB. 3allOJIHEHHWE 30H JJIEKTPOHAMU U JEJIEHUE TBEPJbIX TEJl Ha METallbl,
JURJIEKTPUKU U TIOTYIPOBOAHUKH.

Tema 2. OcHOBbI (M3MKH NOJYNPOBOAHUKOB. CTaTUCTHMKAa HOCHUTENEW 3apsga B
COOCTBEHHBIX MOJTYNPOBOJHUKAX. DJIEKTPOHBI U AbIPKU. PaBHOBECHAs! KOHLIEHTPALUS HOCUTEIEeH
3apsja, ypoBeHb PepMu, 3aKOH JEHCTBYIOIIMX Macc. 3aBUCUMOCTh KOHLEHTPALUU HOCUTENEH
OT TeMIepaTypbl. BEIpOKAECHHBIE U HEBBIPOXKICHHBIE MTOJIYIIPOBOIHUKH.

IIpumecHble ypOBHM UM IPUMECHas MPOBOAMMOCTH IOJYNPOBOJAHUKOB, OSHEPIHUsA
aktuBanuu. CTAaTHCTUKAa HOCHUTENEH 3apsja B INPUMECHBIX IOJYNPOBOJHUKAX, IOJOKEHUE
ypoBHs PDepMu M TeMIlepaTypHas 3aBUCUMOCTb KOHLEHTPALMM HOCUTENEN B IPUMECHBIX
MOJIyIIPOBOJHUKAX.

Tema 3. Kunernueckue siBjieHusi B MoJynpoBoaHUKaxX. Kiaccuueckas TEOpHs JIEKTPO-
MPOBOJIHOCTH TBEPJBIX TeJ, €e HenocTaTku. KuHernueckoe ypaBHeHue boiblimMaHa, BIUsHUE
AIIEKTPUYECKOTO TOJIsI Ha (YHKIUIO pacHpesielieHusl HocuTene 3apsaa. DIeKTpOIpOBOAHOCTh
nonynpoBoaHUKOB. [lpeiidoBas ckopocth. [lonBmKHOCTH HOcHTeNned 3apsiia. MeXxaHU3MbI
paccestHUsl HOCHUTeNEeH 3apsja, 3JIEKTPOH-(OHOHHOE paccesHue, paccesHue Ha AedexTax
KPUCTAJUIMYECKOM pelIeTKU. TeMmreparypHas 3aBUCUMOCTb MOJBUKHOCTU HOCUTEJEN 3apsna B
nosynpoBojgHukax. IIpomecchl mnepeHoca HocuTened 3apsga B MOJYKPUCTALINYECKOM
nonynpoBogHuke.I'ansBanoMaruuTHeie  aBieHus. JDddext Xomma. TepmosnekTpuueckue
SIBJICHUA. TermmonpoBOAHOCTh MOJYIPOBOTHUKOB. TepMoMarHuTHbIe b exThI.
'anpBanomMaruuTHeie 3¢ GdekTol. [loTympoBOAHMKKM B CHJIBHOM  DIEKTPUYECKOM  TIOIE,
aNIeKTpUYecKue ToMeHbl, 3pdexT ["anHa.

Tema 4. OcHOBBI (PM3UKHU MOJIYNPOBOIHHUKOBBIX NPHOOPOB. PaBHOBECHOE COCTOSIHHE
p- mn- mnepexona. Ilpupoma TOKOB uepe3 p-N- TMepexoJ B PABHOBECHOM COCTOSIHHH.
DHepreTudeckas AuarpaMma p-T MEpexoja B PaBHOBECHOM cocTosiHHH. [IpsMoe u oOpaTtHOe
BKJTIOUEHHE P-TI- Tiepexoa. OMuueckue Tepexossl n-11, p-p . Knaccudukarms mpu6opos Ha p-
- nepexoje. SIBjaeHusl ¢ yyacTueM HEpaBHOBECHBIX HocuTenel 3apsana. Ksasuyposau ®depmu.
['enepanust 1 pekoMOMHAIIUS HEPABHOBECHBIX HOCUTENIEH 3apsia, BpeMsl KU3HH HEPABHOBECHBIX
HocuTene. MexaHu3Mbl pEeKOMOMHAIINY, W3NTydaTeNlbHas U Oe3bI3nydaTelibHas PeKOMOUHAIIHS.
Mex3oHnHass pekoMOuHanus. PekoMOuHanus Yepe3 YpOBHH TpUMece ©  JAePEKTOB,
MoBepxXHOCTHasi pekoMOuHamms. Oxe- pekoMmOuHarus. [uddy3us HepaBHOBECHBIX HOCUTENEH
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3apsina, guddysuoHHas uHA.  [{OMyMpOBOMHUKOBBIE  HM3Iy4aTeldd: CBETOAMOIBI U
MOJTYITPOBOJTHUKOBBIC J1a3ephl. BHyTpeHHuit dotodrddexr, dotonmpoBogumocts, ¢oto-3/C.

[TonynpoBOTHUKOBBIE  (OTONMPUEMHUKH:

9JICMCHTBI.

5.3. Tembl U GopMBI 3aHATHI CEMUHAPCKOI0 THIIA
Y4eOHbIH MJIaHOM 10 TUCIMITIMHE IPEAYCMOTPEHBI 1a00paTOPHBIC U MPAKTUYECKHE
3aHATUS

JeTaau3anusi KOHTAKTHOH padoThI

doroconporusnenuss u (poroguonsl. ColHEUHBIE

Ne

HanmeHnoBanue pasferna JUCIUTLTAHBI
(Mopyist)

dopma mpoBEACHUS
3aHATUS

TpyaoeMKkocTsb, yac

3a04Has1

Temal. OcHOBHBIE NOHATHS KBAaHTOBOW MEXaHUKHU
Y OCHOBBI 30HHOM T€OPUU TBEPJIBIX TEJ.

3ansaTne 1. OJIHOBRJIEKTPOHHOE YpaBHEHUE
(BomHOBast (DYHKIHS ODJIGKTPOHA B KpHUCTAILIE,
teopema bioxa). 3ousl bpuniosna, s dextuBHas
Macca 3J€KTpPOHa. 3aKOHbI JUCIIEPCUU.
3ansatue 2. l303HepreTMyeckue IMOBEPXHOCTH.
II1OTHOCTE COCTOSHMM B pa3pelICHHBIX 30HAaX.
Oynkiua  pacopeaenenus  Pepmu-  {upaxa.
KoHueHTpanus HocuTesnen 3apsaa B 30HaX

Pemenue 3amau

Tema 2. OcHOBBI PU3UKU MTOTYTIPOBOTHUKOB.
3anaTue 3. IlpumecHble ypOBHH M HpUMECHas
MIPOBOJIUMOCTD MOJIYIPOBOIHUKOB, SHEPTHst
aKTHBALIVH.

3ansaTne 4. CrarucTUka HOCHUTENEH 3apsna B
MIPUMECHBIX MOJTYITPOBOIHUKAX, IIOJIOKCHHUE
ypoBHs PDepMu U TemmeparypHas 3aBUCHMOCTH
KOHIICHTpaIluu HOCHUTEJICH B MIPUMECHBIX
MOJIYITPOBOJTHUKAX.

Pemenue 3amau

Tema 3. Kunernmueckue SIBJICHUA B
MOJIyTIPOBOTHUKAX.

3anaTue S. Ilpouneccsl nepeHoca HocuTenen
3apsja B HOJIYKPUCTAJNINYECKOM
MMOJIYITPOBOJJHUKE. I'anpBaHOMarHuTHBIC SIBICHUS.
O¢pdexkr Xomna. TepMoaneKTpUUECKUE SBICHUS.
TernnonpoBOIHOCTH MOTYIPOBOJIHUKOB

Pemenue 3amau

Tema 4. OcHOBBI (DM3MKH MOIYIPOBOAHUKOBBIX
puOOpOB.

3ansaTue 7. SIBieHus ¢ yyacTHEM HEPaBHOBECHBIX
HocuTenen  3apsma. KeasumypoBHu — Depmm.
['eneparuss W pekOMOMHAIMST HEPaBHOBECHBIX
HOCUTEJIeH 3apsiia, BpeMs KU3HU HEPaBHOBECHBIX
HOCHUTEJIEH. MexaHu3msl peKoMOMHALINHY,
u3Ny4yaTelibHas u Oe3bI3ITydaTenbHast
peKoMOUHAaITHSI.

Pemenue 3agau

Hroro:




5.4 Jleraau3anus CaMOCTOSATEJIbHOM PadoThI

CamMocrosiTeJibHAsi padoTa BKJIKYAET:

- mpopaboTKy y4yeOHOro marepuana (IO KOHCIEKTaM JIEKUWH, y4eOHOW M HaydyHOU
JUTEpAType) U MOATOTOBKA J0K/IAI0B HA MPAKTHUECKUX 3aHATHUIX;

- IIOHUCK H 0630p Hay4YHBIX Hy6HHKaHHﬁ MU 3JICKTPOHHBIX HCTOYHHUKOB I10 TCMATHKE
JUCLUIUIMHBI,
- BBINOJIHEHHE pedeparos;
- paboTy ¢ TecTaMu U BOIIPOCAMH 1L CAMOIIPOBEPKHU.

Ne HaunmenoBanue pasnena Bug camocTrosiTenbHOM TpynoemMKkocTb, yac
B JUCIUIUIAHBI (MOJYJIsA) paboThI 3a04Has
Temal. OcHOBHbIE MTOHATHUSA
KBaHTOBOM MEXaHUKH U OCHOBBI
30HHOW TEOPUU TBEPJBIX TEII.
3ansatue 1. OOHOIIEKTPOHHOE
ypaBHeHUE (BOJMHOBas  (PyHKIUA
AJIEKTpPOHA B KpHUCTale, TeopeMa [TonroroBka k
bnoxa). 30HBI BpunntosHa, | mpakTHUECKUM 3aHSITUSIM,
1 |oddextuBHass Macca DIEKTPOHA. | pPEIICHHE 3aad 10 TeME. 25
3aKOHBI IUCTIEPCHH. [ToaroroBka Kk TeCTOBOMY
3anaTue 2. U3osHepreTuueckue KOHTPOJIIO.
MOBEPXHOCTH. [TnotHOCTH
COCTOSIHUI B pa3pelICHHbIX 30HaX.
Oynkiusa pacnpeneneus depmu-
Hupaka. KoHueHTpauuss HOCUTENEH
3apsiia B 30HaX
Tema 2. OcHoBBI ¢uzuku | [logroroka
MIOJIYTIPOBOTHUKOB. MPAaKTUYECKUM 3aHATUSIM,
3ansaTue 3. IlpumecHble YpOBHU U | pelICHHE 33]a4 [0 TEME.
pUMecHas npoBoauMOcCTs | [ToaroroBka k TecToBOMy
MOJIYTIPOBOTHUKOB, SHEPrus | KOHTPOIIO.
AKTHBALIUU.
2 | 3ausTue 4. CraTUCTHKA HOCHTEICH 25
3apsja B MIPUMECHBIX
MOJIYTIPOBOJTHUKAX, MOJIO’KEHNE
ypoBHs @DepMu M TeMIeparypHas
3aBUCUMOCTh KOHIEHTpALUU
HOCHUTEIEH B MPUMECHBIX IOJY-
POBOJHUKAX.
Tema 3. Kunernueckue siBnenus B | [loaroroska k
MOJIYTIPOBOTHUKAX. MPAKTUYECKUM 3aHATHIM,
3anaTue S. Ilpoueccel mnepeHoca | peHieHHe 3a1ad 10 TEME.
HOCUTENeH 3apsaa B | [logroroBka k TeCTOBOMY
MOJIYKPUCTAJNINYECKOM KOHTPOJIIO.
3 | MOJIYIIPOBOHHKE. 30
["aibBaHOMAarHUTHBIE SIBJICHUS.
Dddext Xomna.
TepMoanekTpuueckue SBJICHUS.
TermmonpoBOgHOCTh
NOJIyIPOBOJTHUKOB
4 Tema 4. OchHoBel ¢u3uku 10- | Pazdbop Teopernyeckoro 14
JYIPOBOJHUKOBBIX PUOOPOB. Marepuana. [loaroroska k
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HaumenoBanue pasnena

JUCUUTLTAHBI (MOJTYJIs1) paboThI

Bun camocrosaTenbHOM

TpynoemMKocTb, yac

3a04YHas1

3ansiTne 7. SIBieHUsA ¢ ydacTueM
HEPaBHOBECHBIX HOCHUTENIEH 3apsija.
KBazuyposuu ®epmu. ['enepanus u
pexoMOUHaLus HEpPaBHOBECHBIX
HOCHUTEJICH 3apsaa, BpeMs >KU3HU
HEPAaBHOBECHBIX HOCUTEJEH.
MexaHu3mbl peKoMOMHALINY,
U3Jy4yaTeslbHas u
Oe3bI3TydarebHas peKOMOUHAITHS.

TECTOBOMY KOHTPOJIIO.

[ToaroroBka K MpOMEKYTOUHON aTTECTALIMKU

Hroro:

98

6. [lepeyeHb y4eOHO-METOAMYECKOT0 0O0ecieYeHUs M0 JUCHMILINHE
OcHosnasa u 0ononnumenvHan 1umepamypa

ABTOp, HAUMEHOBAaHNE

T'ox us-
TAHWS

[Ipumeuanue

Ocnosnasn numepamypa

I'ypros, B.A. ®u3uka TBepAOTro TENa A HHXEHEPOB: yueOHOE Mo-
cobue / B.A. I'ypros, P.H. Ocaynenko; Hay4. pen. JI.A. Anemuna.
— 2-e m31., uctp. u gom. — Mocksa: Texnocdepa, 2012. — 560 c. —
(Mup ¢u3uKn 1 TEXHUKH). — PeskuM JocTyna: mo mojmnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=233466— ISBN
978-5-94836-327-1. — TekcT: 37IeKTPOHHBIH.

2012

ITonmHoTeKCcTOBRINM

JIOCTYTI TIPH BXOJIE

T10 JIOTUHY U TIapo-
mo*

CwmupHOB, F0.A. ®du3nyeckue OCHOBBI 3JICKTPOHUKH : y4eOHOE T10-
cobue / FO.A. Cmupnos, C.B. Cokonos, E.B. Tutos. — 2-¢ u3n.,
ucnp. — Canxr-IlerepOypr: Jlans, 2013. — 560 c. — ISBN 978-5-
8114-1369-0. — TekcT : 351eKTPOHHBIH // DIIEKTPOHHO-
6ubnuoTeunas cucrema «Jlaupy : [caifr]. — URL:
https://e.lanbook.com/book/5856— Pexwum mocTyma: st aBTOPH3.
MOJI30BATENEH.

2013

TToarHOTEKCTOBEIH

JIOCTYTI TIPH BXOJIE

10 JIOTHHY U Tapo-
mo*

Hononnumenvhas rumepamypa

Kpacnonesiies, E.A. KBantoBasi MexaHHKa B IPUIIOKEHUSIX K (Hu-
3WKe TBepAoro Tena: yuebHoe mocodue / E.A. KpacHoneries; Mu-
HUCTEPCTBO 00pa3oBanus U Hayku Poccuiickoit deneparun, Hoo-
CcUOUPCKUH roCyIapCTBEHHBIN TEXHHYECKHI YHUBEpCcHUTET. — HoBO-
cubupck: HoBocubupckuit rocyaapcTBEHHBIN TEXHUUECKUHN YHU-
Bepcutet, 2010. — 355 c.: rpad., . — (YueOnuxu HI'TVY). — Pexxum
JOCTYyIIa: 110 MOJIIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=435995— bu6-
qorp.: ¢. 351-352. — ISBN 978-5-7782-1464-4. — Tekcr: anek-
TPOHHBIM.

2010

TToarHOTEKCTOBEBIH

JIOCTYT TIPH BXOJIE

10 JIOTHHY | TIapo-
mo*

IIonos, B.JI. ®u3nueckue 0CHOBBI IPOEKTUPOBAHUS KDEMHHUEBBIX
UQPPOBBIX UHTETPATLHBIX MUKPOCXEM B MOHOJIMTHOM M THOPHTHOM
ucnonHeHnn: yaeoHoe nocodue / B./1. ITonos, I'.®. benosa. —
Cankr-TletepOypr: Jlans, 2013. — 208 ¢. — ISBN 978-5-8114-
1375-1. — Tekcr : 37eKTPOHHBIH // DIEKTPOHHO-OMOIHOTeUHAS
cuctema «Jlanby : [caiit]. — URL:
https://e.lanbook.com/book/5850— Pexwum noctyna: s aBTopHs.
10JIB30BATENIEH.

2013

TTomHOTEKCTOBBINM

JIOCTYII IIPH BXOJE

IO JIOTUHY U Hapo-
mo*
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http://biblioclub.ru/index.php?page=book&id=233466
http://biblioclub.ru/index.php?page=book&id=435995

T'ox us-

u3l., crep. - M.: Beicoi. mk

No ABTOp, HAUMEHOBAHHE [Ipumeuanue
TAHS
ITonHOTEKCTOBBIN
5 [Muxyc I'.E. OcHOBBI TeOpUH MOTYIPOBOAHUKOBBIX IPUOOPOB: 2000 JIOCTYI IIPU BXOZE
VY4e6. pykoBozacTso. - M., Hayka I10 JIOTUHY Y Iapo-
mo*
ITonmHOTEKCTOBBIM
6 ITaceiakoB B.B., Yupkua JI.K. [TomynpoBogHuKoBBIE TPHOOPET: JIOCTYI TIPU BXOJIE
1990
VYueb. pykoBoacTo.- M., BIII I10 JIOTUHY U IIapo-
mo*
7 I'aman B.H. ®u3uka monynpoBOHUKOBBIX PHOOPOB Yuebd. pyKo- 2000 426 c.
BoACTBO.- Tomck, M3-Bo HTJI
ITomHOTEKCTOBBIM
8 Buxynia U.M., Cradees B.W. ®uznka morympoBOJHUKOBBIX ITPH- 1980 JIOCTYI TIPU BXOJIE
0opoB: Yueld. pykoBoacTBo.- M., CoB.paauno. IO JIOTHHY U Mapo-
mo*
9 Ap6y3os 10./1., EBmoxumoB B.M. OcHOBBI ()OTORNIEKTPHUYECTBA. - 2007 290 c.
M.: THY BUOCX
10 | ly6epr ®. Ceeromuonst / Ilep. ¢ anri. Ion. pex. A.D. FOnoBuya. - 2008 496 c.
2-e u3a. -M.: dusmar- aut
11 [TaBnoB I1.B., Xoxmos A.®D. ®usnka TBepa0ro Tema: Yueb. - 3-e 2000 494 ¢.

*- npedicoe yem npolmu no ccolixe, He0OXO0O0UMO BOUMU 8 CUCEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIIMOHHO-00Pa30BaTENbHON Cpe/bl 0Oecneun-
BAETCS COOTBETCTBYIOIIMMH CPEJCTBAMH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

Dnekmponnbvie GubIUOMEUHBIE CUCHIEMbL
Kaxnplii oOydaronuiics obecriedeH J0CTYNOM K 3JIEKTPOHHO-OMOIMOTEUHOM cucreme
YIJTY (http://lib.usfeu.ru/), 9bC UznarenncrBa Jlanp http://e.lanbook.com/ 3BC VYuuBepcu-

TeTckas Oubnmoteka owmaiiH http://biblioclub.ru/, conepxamux u3nanust MO OCHOBHBIM H3ydYae-
MBIM JTUCHHIUIMHAM U C(HOPMHPOBAHHBIX M0 COTIACOBAHUIO C MPABOOOIAIATSIIAIMU yUeOHOW |
y4eOHO-METOTMYECKOM JTUTEPATYPHI.
- OBbC Uznatensctra Jlanp http://e.lanbook.com/
- OBC YHuBepcurerckas oudnanoreka onnaita http://biblioclub.ru
- DnekTpoHHas 0a3a nepuoandeckux u3nanuit UBUC https://dlib.eastview.com/
- Onexrponssiii apxus YIJITY( http:/lib.usfeu.ru/ ).

Cnpasounvie u ungopmayuonnsle cucmemosl

1. CnpaBouHo-nipaBoBas cucrema «Koncynbrant Ilnrocy

2. UndopmannonHo-npaBoBoi noptai ["apanTt. Pexxum nocryna:
http://www.garant.ru/

3. basa nanubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/
4. Uadopmannonnas cucrema « TEXHOPMATUB» - (https://www.technormativ.ru/ )
5. «TexakcnepT» - mpodheccuoHanbHbIe cripaBouHble cuctembl — (http://Texakcnept.pyc/);

ook wdE

Ilpogpeccuonanvuvie 6azvl Oannvix

Hayunas snexrponnas 6udauoreka elibrary. Pexxum noctyna: http://elibrary.ru/ .

Oxonomuueckuit mopran (https://institutiones.com/ );
Wudopmanmonnas cucrema PBK  (https://ekb.rbc.ru/;

'ocynapcTBeHHas cuctema mpaBoBoit nHpopmarmu (http://pravo.gov.ru/;
baza nannbix «EquHas cucteMa KOHCTPYKTOPCKOit nokymenTanumy - (http://eskd.ru/) ;

baza crannaproB 1 HopmatusoB — (http://wwwe.tehlit.ru/list.ntm);
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http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://e.lanbook.com/
http://biblioclub.ru/
https://dlib.eastview.com/
http://lib.usfeu.ru/
http://www.garant.ru/
https://www.scopus.com/
https://www.technormativ.ru/
http://техэксперт.рус/
http://elibrary.ru/
https://institutiones.com/
https://ekb.rbc.ru/
http://pravo.gov.ru/
http://eskd.ru/
http://www.tehlit.ru/list.htm

7. @OH/ OLIEHOYHBIX CPEACTB /sl MPOBeIeHNs MPOMEKYTOYHOM aTTeCTAlUH
00y4aroIUXCcH MO JUCHHUILIHHE
7.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TanoB uxX (JOpMUPOBAHUS B Mpolecce
0CBOEHNsI 00pa30BaTeJIbHOI NMPOrpaMMbl

dopmupyemble KOMIETEHIIH Bun u popma xoHtpos

OIIK-4: cnocoOHOCTBIO  ydacTBOBaTh B  pa3paborke | [IpoMe:KyTOUHBI KOHTPOJIb:
000OIIEHHBIX BapHAHTOB peIIeHUs MpoOJeM, CBS3aHHBIX C | 3a4eT MO OuiieTaM
aBTOMAaTHU3allMeil MPOU3BOJCTB, BHIOOpPE Ha OCHOBE aHaimu3a | TeKylMii KOHTPOJIb: OIpoC,
BApHAHTOB OINTHMAJIbHOIO MPOTHO3UPOBAHUS MOCIEACTBUN | TECTUPOBAHUE

pelieHus;
[IK-24: cnocoOHOCTBhIO BBIOMpaTh MeToAbl U cpeactBa | [IpoMeKyTOUYHBIH KOHTPOJIb:
WU3MEPEHUS IKCIUTyaTallMOHHBIX XapaKTEePUCTHUK | 3a4eT 10 OuieTam

00opynoBaHusl, CPEJCTB U CUCTEM aBTOMATU3ALUU, KOHTPOIIs, | TeKyluil KOHTPOJIb: OIpocC,
JUarHOCTHKH, MCHBITAHUM M YIpaBJIEHUS, HACTPOHMKHU U | TECTUPOBAHUE
OOCITy)KMBaHHUS:  CHUCTEMHOIO,  HMHCTPYMEHTAJIBHOTO U
MPUKJIAJHOTO MPOrPpaMMHOIO 00ECIEYeHUsI JaHHBIX CPEICTB
U CHUCTEM;

[1K-34: crnocoOHOCThIO BBIOMpATh palMOHaIbHbIE METOJbl U | [IpoMe:KyTOUHBIH KOHTPOJIb:
CPEICTBa ONpENEeNeHHs] SKCIUTYaTallMOHHBIX XapaKTEPUCTUK | 3a4eT o Oueram,
00OpyIOBaHUs, CPEACTB M CHCTEM aBTOMATH3alMU M HX | pedeparnBHas padoTa
TEXHUYECKOTO OCHAIIICHHUS. Texkymmii KOHTPOJIB: OIpPOC,
TECTHPOBAHUE

7.2. OnucaHnue nokasartesjieid u KPpUTEPUEB ONCHUBAHUA KOMIIeTeHII it
Ha PpAa3/JIUYHbBIX 3Talax ux (l)OpMHpOBaHI/Iﬂ, OIIMCaHHue IIKAaJ OHCHUBAaHUA

Kpurepun ouneHMBaHMs YCTHOIO OTBeTa HAa KOHTPOJIbHBIE BOIIPOCHI 3a4eTa
(MpoMeKyTOYHBIH KOHTPOJIb (opmupoBanust komnerenuuii OTIK-4, [TK-24, IK-34):

3aumeHo — JaH TOJIHBIM WIM YacTUYHO TIOJHBIA OTBET Ha IOCTaBJICHHBIA BOIPOC,
MOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUHI 00 00BEKTE, 10Ka3aTeIbHO PACKPHITHI OCHOBHbIE
IIOJIO)KEHNUS  TEMbl; B OTBETE  IPOCIIEKUBAETCS  4YE€TKas  CTPYKTypa, JIOTMYecKas
MIOCJIEIOBATEIBbHOCTh, OTPaXKarolasi CYIIHOCTb PACKpPBIBAEMBIX IOHATHM, TEOpPUH, SBICHUI.
3HaHue 00 00BEKTEe JEeMOHCTpUpYyeTCs Ha ()OHE NMOHMMAaHMS €ro B CUCTEME JaHHOW HayKdu U
MEXIUCUUIUITMHAPHBIX CBsi3ed. OTBET M3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHUHAX HayKH,
MOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOLIME BOIPOCHI; JOMYCKAIOTCA
HE3HAYUTENbHbIE OIIMOKM WJIM HEIO0YEThl, HCIpPABJIEHHbIE OakalaBpoM C IOMOIIbIO
«HABOJAIINX» BOIIPOCOB;

He 3aumeno — 0akanaBp JEMOHCTPUPYET HE3HAHHWE TEOPETUUYECKUX OCHOB MpEAMETa, He
yMeeT JenaTh apryMEHTHUPOBaHHbIE BBIBOJBI M MPHUBOAMTH IMPHUMEpHI, MOKa3bIBaeT ciadboe
BJIQJICHHE MOHOJIOTUYECKOM peublo, HE BIIAZICET TEPMHUHOJOTHEH, MPOSBISET OTCYTCTBHE
JOTUYHOCTH M TOCJENOBATEIbHOCTH W3JIOKEHHUs, JelaeT OLIMOKHU, KOTOpble HE MOXET
UCIPaBUTD, Ja’ke IPU KOPPEKIIUHU MIpernoaBaTesieM, OTKa3bIBae€TCsl OTBEUATh Ha 3aHSATHH.

Kpurepun ouneHuBaHMs YCTHOIO OTBETa HA KOHTPOJbHbIC BONPOCHI OINPOCa
(Texkymuii KOHTpOJIb opmupoBanusi komnerenuuii OIK-4, [TK-24, IK-34):

Omauuno - paboTa BBINOJHEHA B CPOK; OQOpPMIICHHE U COJepKaTelbHas 4acTh OTYeTa
o0pa31oBble; paboTa BHIIIOJHEHA CAMOCTOSITENLHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS,
3aKJII0OYeHHUs M BbIBOJBL. OOydaromuiicss MpaBUIBHO OTBETHJ Ha BCE BOIPOCHI MU claue
KOJUJIOKBHYMa U 3alllUTE OTYETA.

Xopowio - paboTra BBIOJHEHA B CPOK; B OGOPMIIECHHHM OTYETa U €ro COJAEp)KaTebHON
YacTH HEeT rpyObIX OMMOOK; paboTa BBHIMOJHEHA CAaMOCTOSTENIbHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHus, 3aKITI0UYEeHUS U BBIBOABI. OOyuaromuiics mpu caue KOJJIOKBUyMa M 3allluTe OT4eTa
MPABUJIBHO OTBETUJI HA BCE BOIPOCHI C MOMOIIBIO MTPENoJaBaTells.
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Yoosenemeopumenvno - paboTa BHINIONHEHA C HapylIieHHEM rpaduka; B OPOPMIICHUH,
CO/Iep)KaTeIbHOW 4YacTH OT4YeTa eCTh HENOCTaTKH; padoTa BBITOJHEHA CaMOCTOSTEIBHO,
IPUCYTCTBYIOT COOCTBEHHBIE 0000meHuss. OOyuaronmiicss mpu cade KOJUIOKBHYMa W 3aIIUTE
OTYeTa OTBETHJI HE HA BCE BOIPOCHI.

Heyoosnemeopumenvno -  opopMmiieHHE OT4YeTa HE COOTBETCTBYET TPeOOBAHUSIM;
OTCYTCTBYIOT WJIM CJICJIaHbI HEIIPaBHIbHBIC BBIBOJBI 1 0000mIeHHs. OO0yJaronuiicss HE OTBETHII
Ha BOIIPOCHI KOJUIOKBHYMa U HC CMOT" 3allIUTUTL OTYCT.

Kpurepun ouneHuBaHHMs BbINOJHEHUS 3aJaHMH B TecTOBOH (opme (TeKyluid
KOHTPOJIb ¢opmupoBanus komnerenumii OIIK-4, ITK-24, TTIK-34):

[Io wWroram BBINIOJHEHUS TECTOBBIX  33JlaHUH  OICHKA  MPOW3BOJUTCSA  TIO
yeTblpex0aiIbHOM miKane. [Ipu npaBuiIbHBIX OTBETAX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OIEHKA «XOPOULO»,

51-70% 3amgaHuii — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesbHO.

Kputepun omeHUBaHHs BBINOJHEHHS JIA0OPATOPHBIX PadoT (TeKylIHii KOHTPOJIb
¢opmuposanus komnerenuuii OIK-4, ITK-24, IIK-34):

Omauuno - Yy4YaIIUACSA BBIIOJHSAET paboOTy B IOJTHOM O00BEeMe C COOJIOJICHUEM
HEOOXOUMOM TOCEeI0BATEIbHOCTH MPOBEACHUS OIBITOB M H3MEPEHHI; CaMOCTOSITENbHO U
palMoOHAIBFHO MOHTHPYET HE0OXOAMMOE O0OpYIOBAHHE; BCE OMBITHI MPOBOJMUT B YCIOBUAX U
peKUMax, 00ECHEeUMBAIOIIMX MOJNyYEeHUE MPABHIBHBIX PE3YNbTaTOB U BBIBOAOB; COOJIIONAET
TpeboBaHusl TpaBui 0€30MACHOCTH TPYJa; B OTYETE MPABUIBHO M aKKypaTHO BBIMOJHSET BCE
3aMucy, TaONUIIbI, PUCYHKU, YEPTEKHU, TPaQUKU, BHIYUCICHUS; MPABUIBHO BBIMOIHIECT aHAIIN3
IIOTPEUIHOCTEM.

Xopowio - ydamuiics BBITIONHSET pabOTy B TIOJHOM 00beMe ¢ COOI0ICHIEM HEOOX 0 TMMO
MOCJIEIOBATEIbHOCTH MPOBEJAEHUS ONBITOB M W3MEPEHMM; CAMOCTOSTEIBHO WU PalUOHAIBHO
MOHTHUpYET Heo0XoauMoe O00OpyAOBaHUE; BCE OMNbBITHI MPOBOAUT B YCIOBUSX M PEXKHUMAX,
o0ecrevynBaroUX MOMydYeHUE MPAaBUIBHBIX PE3YyNbTaTOB U BBIBOJOB; COONIOAaeT TpeOoBaHUS
npaBui 0€30MacHOCTH TPyJa; B OTUETE MPaBUJIBHO M aKKypaTHO BBHITIOJNHSET BCE 3allUCH,
TaONUIbI, PUCYHKH, YEPTEXKU, TpaduKu, BBYUCICHUSA;, TMPABUIBLHO BBIMIOJHAET aHAJIHN3
MOTPEITHOCTEM, HO OBUIO IOMYIIEHO JIBa - TPU HEJ0uUeTa, He 0oyiee 0JHON HerpyOoi ommnOKu U
OZHOTO HEJIOYETA.

Yooenemeopumenvno - paboTa BBINOJIHEHA HE MOJHOCTHbIO, HO OOBEM BBINOIHEHHON
YacTH TAaKOB, IO3BOJSAET IOJYYUTh IPAaBUIIBHBIE PE3YJIbTAaTbl M BBIBOJBL: €CIM B XOJE
IIPOBEJICHUS OIbITa ¥ U3MEPEHUM OBbLITN JOMYILIEHBI OIINOKH.

Heyooenemseopumenvno - paboTa BbIIIOJHEHA HE MOJIHOCTHIO M 00HEM BBIIIOJTHEHHON 4acTH
paboThl HE MO3BOJSIET CleNaTh MPABUIBHBIX BBIBOJIOB: €CJIHM OMBITHI, H3MEPEHUS, BHIYHCICHUS,
HaOJTIOZICHUS TTPOU3BOAMIINCH HETIPABHIIIBHO.

7.3. TunoBble KOHTPOJILHbIE 3aIaHNSI HJIH MHbIE MATEPHAJIbI, HE00X0IMMBbIE /1JIs1 OLEHKH
3HAHMi, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIOIIHUX 3TANbI
(opMupoOBaHUA KOMIIETEHIHI B MpoLiecce 0CBOEHUs 00pa30BaTeIbHONH MPOrpaMMbl

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)
Yto Takoe pa3pelIeHHbIE U 3aIPELIEHHBIE YHEPIETUUECKUE 30HBI?
Yro takoe ypoBeHb epmu?
Kak BiusieT KOHIIEHTpalus IPUMECH Ha MOJI0XKeHHe ypoBHS Pepmu?
Yrto Takoe coOCTBEHHAs JIEKTPOIPOBOTHOCTD MOIYITPOBOTHUKA?
e Yro takoe nuddys3us u apeid Hocurenen 3apsaa’?
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Kak 00BsICHUTB TeMITepaTypHYIO 3aBUCUMOCTh KOHLIEHTPAIIMH HOCUTENEH 3apsia B
MOJTYNPOBOTHUKE?
UYrto Takoe npuMecHast 3J1€KTPOIPOBOAHOCTh MOIYIPOBOAHUKA?
[TosicHuTe MexaHu3M 00pa30BaHUsI AIEKTPOHHO-IBIPOYHOTO MTEPEX0/Ia.
Urto Takoe MHKEKLUS U SKCTPAKIIMsI HOCUTENEeH 3apsiia’?
Kak Biusier BHEIIHEe HAPSHKEHUE Ha BHICOTY MOTEHIIMATIBHOTO Oapbepa u mupuny p—Nn-
nepexosa.
Hapucyiite BoabpT-aMIepHY0 XapaKTEpPUCTUKY P—N-IIEPEX0/1a U HAIUILIUTE €€
YPaBHEHHE.
OO0BsicHUTE MEXaHU3M JIABUHHOTO MPOOOS.
ITpu kakux ycioBusX B P—N-IIEPEX0/1€ BO3MOKEH TYHHEIbHBIN IIPOOOIi?
Uro Takoe OapbepHas EMKOCTh P—N-miepexoaa?
Uro takoe nud¢y3noHHast EMKOCTH?
[ToueMy 31€eKTpUUECKUN IEPEXO MEXKTY IBYMS OJIMHAKOBBIMH IOJIYIIPOBOAHUKAMHU C
OJIHMM THIIOM 3JIEKTPOIPOBOJHOCTH, HO C Pa3HOW KOHIICHTPALIMEN IPUMECEH, ABIISIETCS
OMUYECKHM U HE MH)XKEKTUPYIOIIUM HOCUTEIH 3aps/ia B BHICOKOYMHYIO 001acTh?
[Tpu KaKuX yCIIOBUSX KOHTAKT «METAJUI — MOJIYIPOBOJHUKY» Oy1€T HEBBITPSAMIISIFOIIUM?
[Tpy KakKX yCIOBHUAX KOHTAKT «METAJUI — ITOJIYIIPOBOJAHUK» OyJIET BBHIIPAMIISIFOIUM?
B uem cocTosT ocoGeHHOCTH reTeponepexoaa’?
Kakum TpeGoBaHUAM JOKHBI YIOBIETBOPSATh OMHUUECKUE N1EPEX0/IbI?
Yro HazpIBaeTCA MOJIYNPOBOIHUKOBBIM IHOAOM?
Kakast 06macTh nosynpoBOJHUKOBOTO IM0/Ia HA3bIBAETCS SMUTTEPOM?
Kakas o0nacTh nosnynpoBOAHUKOBOTO 10/ia Ha3bIBaeTcst 0a30ii?
Hanumure ypaBHeHUE BOJIbT-aMIIEPHOIN XapaKTEPUCTUKU MOJIYIIPOBOIHUKOBOTO 11oaa?
Kak Biuser noBbllieHHE TEMIIEPATYpPhl HAa IPSIMYIO BETBb BOJIbT-aMIIEPHOM
XapaKTEPUCTUKHU MOJYIIPOBOJHUKOBOTO 1101a?
[Tepeuncnure 1 0OBACHUTE OTIIMYMS B CBOMCTBAX U MapamMeTpax KPeMHUEBBIX U
TE€PMAaHUEBBIX BBIIPIMUTEIBHBIX IHOI0B.
Kaxkue mporiieccsl mpoucxoasT B 6a3e A1o01a B UMITYJIbCHOM pexuMe paboThI?
Uto Takoe cTabuIMTPOH?
Uto Takoe TYHHEIbHBIN TUOA?
UYro Takoe oOpalieHHbIi quoa?
[Touemy B BapuKamax MCIOJIb3YeTCsl TOIbKO OapbepHasi EMKOCTb U HE UCIIOJIb3YETCs
T dy3noHHas EMKOCTb?
Urto Takoe BHIIPSIMUTEND?
[Tosicuute mpuHLIMI AeCTBUS OAHO(A3HOTO OTHOMOIYEPHUOIHOTO BHIIPSIMUTETIS.
[Tosicuute mpuHLIMI AeHCTBUS OAHO(]A3HOTO JIBYXITOIYIIEPUOIHOTO BRIIPSMUTEIS CO
CpeaHen TOYKOM.
[TosicHuTe MpUHLMT 1eHCTBUS 0JTHO(A3HOTO MOCTOBOTO BBIPSIMHUTEISL.
Yrto Takoe cTaOMIM3aTop HANIPSIKEHUS?
OxapakTepu3yiTe pekuMbl pabOThl OUIIOISIPHOTO TPAH3UCTOPA.
Kakum 00pa3oM B TpaH3UCTOPE MPOUCXOTUT YCHIICHUE AIIEKTPUUECKUX KoJeOaHUu 1o
MOIIIHOCTH?
OxapakTepu3yiTe cXeMbl BKIIOUEHHUS OUTIOISIPHOTO TPAH3UCTOPA.
Hapucyiite 1 00bsicCHUTE CEMEHCTBO BBIXOIHBIX XapaKTEPUCTHK TPAH3HCTOPA B CXEME C
ob1eit 6a3oii.
Hapucyiite u 00bsicHUTE CEMENCTBO BBIXO/IHBIX XapaKTEPUCTUK TPAH3UCTOPA B CXEME C
OOIINM DMHUTTEPOM.
Kak Biuser TemnepaTtypa Ha XapaKTepUCTUKHU TpaH3UCTOpa?
[TosicHuTe, Kak onpenernsrores N-rapamerpel 0 XapaKTepUCTUKAM TpaH3UucTopa?
14



e Kakue CylecTByIOT SKBUBAJIEHTHBIE CXEMbI TPAH3UCTOPA?

e OxapakTepusyhTe pexXHUMbl pa0OTHl YCUIUTEIbHBIX KaCKaI0B.

e Hapucyiite 1 00bsICHUTE BpEMEHHbIE IUarpaMMbl padOThl TPAH3UCTOPA B KITIOUEBOM

pEeXUME.

YeMm orpaHnumBaeTcs OBICTPOICHCTBHE TPAH3UCTOPA IPU PAOOTE B KIIFOYEBOM pexkrMe?

Yro Takoe JUHAMHYECKHUE IOTEPH MpU pabOTe TPAaH3UCTOPA B KIIFOUEBOM pExXUME?

Yro nmpencrasinseT co0oil qudepeHraIbHbI KacKa ]l yCHICHUs ?

Urto Takoe cocTaBHOM TpaH3ucTop?

Yrto Takoe BHETHUN U BHYTpeHHHUH (HOTOAIDPEeKT?

e 2. Kakumu nmapamerpamu xapakTepusyercs porope3uctop?

o Kaxkue ¢puznueckue GpakTopbl BIUAIOT Ha CBETOBYIO XapaKTEPUCTHKY (hOTOpe3ncTopa npu
OOJIBIINX CBETOBBIX MOTOKAX?

e KaxkoBsl oTIMuMs B cBOMCTBaX Goroanoaa u poropesucropa?

e Kak B (hoTOdIEMEHTE TIPOUCXOUT HEMOCPEACTBEHHOE TPe0Opa3oBaHue CBETOBOM
SHEPTUU B IEKTPUUYECKYIO?

e KakoBbI OTIMYMS B MPUHITUIE IEHCTBUS U CBOWCTBAX (POTOAMOA U OUITOJISPHOTO
¢dboTorpansuctopa?

Tembl pedepaToB (IPOMEKYTOUHBIH KOHTPOJIb)

. [IprMeHeHne KpeMHUSI B MUKPOJIEKTPOHHOM ammaparype

J [ToBepxHOCTHBIE SIBJIEHUS B MOJIYINPOBOJHUKAX U UX BIMSHHE HA CBOMCTBA MOJIYNPO-
BOJIHMKOBBIX IPUOOPOB.

J CaepxnpoBosdiue Marepuaiibl. BeicokoTemiiepaTypHasi CBEpXIIPOBOJAUMOCTb.

. JunnekTprudeckue CBOMCTBA OKCHUIHBIX IIJICHOK, MCIOJB3YEMBbIX B 3JeMeHTax POA
(Ha mpuMepe TUICHOK OKCUIOB TaHTaJIa U HUOOUS)

. DJIEKTPUUYECKHE CBOMCTBA U MPUMEHEHUE MOJUMEPHBIX IIIIEHOK

o CerseToaneKTpUYECKue MaTeprallbl, UX CBOMCTBA U IPUMEHEHHUE.

o BnusHue XuMmHueckoro cocraBa MaTepuana, NOpUMecei, (HU3MYEeCKUX U Me-
XaHUYECKHUX BO3ACHCTBUI HA €70 MATHUTHBIE CBOMCTBA.

. DU3NKO-XUMHUECKUE CBOMCTBA U IPUMEHEHUE (EePPUTOB.

o OcHOBHbIE  (PU3MKO-XMMUYECKHE (AKTOPHI, BIMSIONIME HA EMKOCTHbIE Xa-
pakTepuctuku quona Hlorrku.

. OcHoBHbBIE (PU3UKO-XUMHUYECKHE (AKTOPbI, BIUSIOLUIME HAa BOJIbT- aMIIEPHYIO Xapak-
TepucTuky auona llorTku.

o JIaBUHHO-TIPOJIETHBIE AMOABI: MPUHIMI JEHCTBUSA, 0OCOOEHHOCTH TEXHOJIOTHU MOIY-
YEHMSI, KOHCTPYKLIUH.

J Csero- u ¢ortoanoapl. OcOOEHHOCTH KOHCTPYKIMH, (PU3NYECKHE MPUHLUIBI (YHK-
LIUOHUPOBAHMSI.

. CBY-TpaH3ucTOpbl: KOHCTPYKLIMH, BBICOKOYACTOTHBIE XapaKTEPUCTUKHU, YaCTOTa OT-
CEUKH.

J YcTpoicTBO, MPUHLMIT JEHCTBUS M BBIXOJHBIE XapaKTEPUCTUKH OUIOJIAPHBIX TpaH-
3UCTOPOB.

J TyHHenbHBIE AMOABI: TPUHLHUI JACHCTBUS, TEXHOJIOTHS W3TOTOBJIEHHS, BOJBT-
aMIepHas XapaKTepUCTHKA.

. CTpyKTypsl METaLI-AU3IEKPUK-TIONYIIPOBOJHUK U TIOJIEBBIE TPAH3UCTOPHI HA UX OC-
HOBE.

J P-nt mepexon Ha aMmOppHOM KPEMHHUH U €r0 KCIOJIb30BAHHUE B YCTPOICTBAX MaMsTH,
anekTpodoTorpaguu U TpyoKax s mepeaadn n300pakeHus.

J [ToneBble TpaHzucTopsl HA aMOpPHOM KpeMHUHU. KOHCTpyKIMH, XapaKTepUCTUKU U

MNPUMCHCHUC B KUJAKOKPUCTAJUIMYCCKUX AUCINICAX, JIOTUYCCKUX YCTpOﬁCTBaX n JaTdyuKax 1/I3o6pa-
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KCHUA.

J O dexT MEKTONIMHHOTO Hepexoja ICKTPOHOB Ha NpHUMeEpe apceHHIa TauIhs U
dochuna nuausa (Opdexr ['anna).
J Bentunbneiii 23pdekT B KOHJEHCATOPHBIX CTPYKTYpPax C OKCHIHBIM JUJIEKTPUKOM.

DU3NKO-XUMHYECKHE MMPUYXUHBbI YHUIIOJIIAPHOCTH 3JICKTPOIIPOBOAHOCTH.

3ananus B TeCTOBOI (popMe (TEKYyIIMH KOHTPOJIb)
TecToBble 3a1anus (pparmMenT) K paszaeny «OCHOBHbIE IOHATHSA KBAHTOBO MeXaHUKH

U OCHOBBI 30HHOW TEOPHHU TBEPABIX TeJD»
1. PacnionouTh B mopsiike BO3pacTaHus paboThl BbIXxoa B coocTBeHHOM (P 1), aneKTpoHHOM
(®2) u gprpounom (D3) moaynmpoBOAHUKAX
a) O1>P2>d3;
0) O2>P3>D1;
B) ®1>D3>D2;
r) ©3>P2>P1.
2. I'me pacnionaraercst ypoBeHb @epMU B HEBBIPOKIEHHOM JILIPOYHOM MOITYIPOBOAHUKE?
a) mocepeArHe 3arperieHHON 30HbI;
0) B BaJICHTHOI1 30HE;
B) B 3allpEILIEHHON 30HE Y MOTOJKA BAJICHTHOI 30HBI;
T') B 3alpeIICHHO 30HE y M0J1a BaJICHTHON 30HBI.
3. K uemy ctpemurcs ypoBeHb @epmu B IHIPOYHOM ITOTYIIPOBOJIHUKE C POCTOM TEMITEPAaTyphI?
a) K IOTOJIKY BaJICHTHOM 30HBI;
0) K THY 3alpelieHHO 30HbI;
B) K CepeJlMHe 3arperieHHON 30HbI.
4. Kak u3MeHUTCS BEpOSTHOCTh HaXOXICHH SJIEKTPOHA Ha YHEPreTHIeCKOM ypoBHE E, MeHbIIe
sHeprun Oepmu, pu YBEIUUCHUN TEMITEPATYPHI?
a) YMEHBIIINTCS;
0) yBeIUYHUTCS;

') HE U3MEHUTCSI.

3anaHus B TeCTOBOI (popme (TeKyIHMii KOHTPOJIb)
TecroBble 3axanus (pparmenT) K pasgeny «KuHernueckue siBjieHHsl B IIOJIYIIPOBOAHH-

Kax»
1. Kak u3mMeHHUTCs yeabHOe COPOTUBICHHE COOCTBEHHOTO MOIYITPOBOIHUKA C POCTOM TeMIIE-
patypsi?
a) YBEITUIUTCS,

0) yMEHBIIIUTCS,
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B) HE UBMECHUTCS.
2. OT 4yero 3aBUCHUT JIEKTPOIPOBOJAUMOCTb IPUMECHBIX MOIYIPOBOJIHUKOB IpH mocTosiHoi (300
K) Temneparype?
a) OT KOHIIEHTpAIUH [IPUMECH;
0) OT MOJIAPHOCTU MPUIIOKEHHOTO HAIPSIKCHHUS,;
B) OT LIMPHUHBI 3aIIPEILICHHON 30HBI;
') OT BaJICHTHOCTH MPUMECH.
3. Kakoii mpoBoAHUK UMeeT O0JIbllee yIeIbHOEe JIEKTPUIECKOe COPOTUBIICHUE?
a) IPUMECHBIN p-TUIIA;
0) IpuUMECHBII N —THIIa;
B) KOMIIEHCUPOBaHHBIN;
I') COOCTBEHHBIH.
4. Yem onpenensercs coOCTBEHHAs: KOHIIEHTPAIUsI HOCUTENEH 3aps/ia Mpu MOCTOSIHHON TeMIie-
parype?
a) MIUPUHOM 3aMPEIICHHON 30HB;
0) TUIIOM TTPOBOJIUMOCTH;

B) TIOJIO’KEHUEM YpOBHS Depmu.

3aganus B TecToBOM (hopme (TeKylIHil KOHTPOJIb)
TecroBble 3axanus (pparmenT) K pasgeny «OCHOBBI (PU3MKH MOJYIIPOBOAHHUKOBBIX NIPH-

oopoB»
1. Kakue npotuieccsl onpeesoT napaMeTp BpeMsl pelaKkcaluu:
a) paccerMBaHMe HAa HOHU3UPOBAHHBIX MPUMECSX;
0) paccenBaHMe Ha KOJIEOAHUAX PEIICTKH;
B) 3aXBaT Ha JIOBYIIEYHBIC [IEHTPHI.
2. IpeiidoBasi ckopocTh HOCUTENEH 3apsinia, onpeaensemas popmyioit Vd = m*E B oGnactu
CHJIBHBIX TI0JIEH MEepecTaeT 3aBUCETh OT HAMPSKEHHOCTH AJleKTprueckoro noJs. Kakoit mexa-
HU3M pacCerBaHUsI HOCUTEJICH 3apsiia TIPU 3TOM SIBIISIETCS TIPe00IIaaronM:
a) pacceBaHHe HAa HOHM3MPOBAHHBIX TIPUMECSX;
0) paccenBaHue HAa aKyCTUYECKUX (POHOHAX;
B) paccerBaHUE Ha ONTHYECKUX (POHOHAX.
3 .HazoBuTe, KaKkue U3 HIDKENPUBEICHHBIX OIPEeSICHII BPEMEHH JKU3HHU SBISTFOTCS TIPAaBUITb-
HBIMU:
a) BpeMsl ’KHU3HHU — CPE/IHEE BPEeMsI MEX/1Y JIByMsI COCETHUMH CTOJIKHOBEHUSIMH;
0) BpeMs )KU3HU — BpeMsl , B TEYEHUU KOTOPOT0 HEPaBHOBECHAs! KOHLIEHTPALMsI HOCH-

TeJed yMeHblaercs B "'e" pas;
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B) BpeMsl )KU3HU—BPEMS HAXOKJICHUSI HOCUTEINEH 3apsia B CBOOOJHOM COCTOSHUM,

9JICKTPOHA B 30HC MPOBOAMMOCTH, a JAbIPKU B BaJICHTHOM 30HE.

4. VI3BeCTHBI CJICAYIOIIUC MCXAaHU3MbI OIITUYCCKOT'O ITOTJIOICHU A

a) IOTJIOIICHUE Ha CBO6OI[HI)IX HOCUTCIIAX,

0) MpUMECHOE TOTJIONICHHE;

B) COOCTBEHHOE WX (hyHAaMEHTAIbHOE NOIJIOIICHHUE.

7.4 Coomeemcmeue wiKanvl OYeHOK U ypPOosHell chopMuposanHbvixX KOMREemeHyuil

Ypoens chopmu-
POBAHHBIX KOMIIE-
TEHIAIN

Orenka

IlosacHenus

Bricokuii

3a4TCHO

OOyuaromuiicsi JEMOHCTPUPYET IIOJIHOE€ TMOHUMAaHHUE MPOOJIEMBI,
YMEHHUE CUCTEMAaTU3UPOBaTh, CTPYKTYPHPOBATh U apr'yMEHTHPOBATh
MaTepual, OOOCHOBBIBATH CBOIO TOYKY 3peHus. OOyuarommiics
CIOCOOEH ~ CaMOCTOSITEJIbHO ~ IPOBOJUTH  OLEHKHM  OCHOBHBIX
[apaMeTpoB,  XapaKTepU3YIOUIMX  (PU3MUECKHE IpoLEcChl B
MOJTYIIPOBOTHUKAX U MOJTYIIPOBOIHUKOBBIX YCTPOMCTBAX,
paccuuThiBaTh CTATUYECKUE M JUHAMUYECKHE XapaKTEpUCTUKU
MOJTIIPOBOIHUKOBBIX YCTPOMICTB Ha OCHOBE JTAHHBIX,
omnpeAensAOmMX  (U3MUECKHEe  HapaMeTpbl  MaTepUaoB U
KOHCTPYKLIMIO yCTPOMCTBa, IOJb30BaThCcs MOHOrpaduyeckoi, a
TAaK)K€ IEPUOJMYECKOW HAyYHO-TEXHUYECKOM JIUTEpaTypou o
¢u3nKe MNOIYNPOBOJHUKOB M IOJYNPOBOAHUKOBBIM HpHOOpaM u
OlleHMBaTh  00JacTM  HPUMEHUMOCTH  IOJIYIPOBOJHUKOBBIX
npuOopoB. 3HaeT OCHOBHbIE (PM3UYECKUE SBICHMS, ONMpPEIEIAIONNe
KOHLEHTPALMI0O M DHEPreTUYECKUN CHEeKTp HOCUTENeW 3apsja B
TBEPJOM Telle, (U3UUYECKHE MEXaHU3Mbl NEPEeHOCa U PacCesHUs
HOCHUTEJEH 3apsija B MOJYNPOBOAHUKAX U (PU3MUECKHE TPOIIECCHl B
MOJYIIPOBOJTHUKOBBIX ~ NMpHOOpax,  SABJSIIOIIUXCA  AJIEMEHTaMHU
MHUKpOocXeM. Braneer HaBplkamMM aHajgu3a pOJNM  Pa3iIMuYHBIX
(Gu3NYecKUx SBICHUA B TEXHOJOTMYECKMX M IPOU3BOJCTBEHHBIX
rporeccax.

bazosriit

3a4YTCHO

OOyuaromuiics AeMOHCTPUPYET YAaCTMYHOE MOHUMaHHE MpPOOIeMbl,
HEKOTOphIE€ 3HAHMS U MPAKTUYECKUE HABBIKM MO aucuuiuinae. O0y-
YaoIUiics HA cpelHeM ypOBHE 00JaJaeT COCOOHOCTBIO CaMOCTOS-
TEJIBHO MPOBOJNUTH OLEHKH OCHOBHBIX IAPAaMETPOB, XapaKTEPHU3YIO-
MUX (U3HUECKUE MPOLECCH] B MOJYPOBOAHUKAX M MOTYIPOBOIHHU-
KOBBIX YCTPOMCTBAaxX, PacCCUMTHIBATh CTATUYECKUE U JIMHAMHYECKHUE
XapaKTEPUCTUKU IOJIYIIPOBOJHUKOBBIX YCTPOMCTB Ha OCHOBE JaH-
HBIX, OIpeaeNSouMX (u3ndeckue napameTpbl MaTe€pUagoB U KOH-
CTPYKIIMIO YCTpPOMCTBA, MOJIB30BATHCS MOHOTpaUUecKor, a TaKxke
MEPUOINYECKON HAYYHO-TEXHUUECKOU JIMTEPaTypor Mo (U3HKe To-
JYHOPOBOJHUKOB U MOJYNPOBOJHUKOBBIM IpHOOpaM M OLIEHUBAThH
00yacTy MPUMEHUMOCTH MOJIYIIPOBOIHUKOBBIX MPUOOPOB. 3HAET OC-
HOBHbIE (IM3MYECKHUE SBIICHUS, ONpPENENSIONMEe KOHICHTPALUIO H
SHEPreTHUECKUN CHEeKTp HOCUTENEH 3apsiia B TBEpAOM Tene, (pu3u-
YECKHE MEXaHU3MBI [IEPEHOCA U PACCESHUS HOCUTENEH 3apsiaa B I10-
JYNPOBOJHUKAX U (PU3MUECKHE MPOLECChl B MOJIYNPOBOIHUKOBBIX
npubopax, SBISIOMIKMXCS dJIEMEHTaMH MUKpocxeM. YacTH4HO Biaje-
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YpoBens chopmu-
POBaHHBIX KOMIIE-
TEHIAIN

Orenka

IlosacHenus

€T HaBbIKaMH aHAJIN3a POJIH PA3IMUHBIX (PU3NUECKUX SBICHUH B TEX-
HOJIOTMYECKUX U IIPOU3BOJACTBEHHBIX IIPOLECCAX.

[Toporossiit

3a4TCHO

OOygarommiicss TEMOHCTPUPYET YACTHYHOE IMOHUMAHUE MPOOIEMBI,
OTPBIBOYHBIE 3HAHMA M HaBBIKM MO JucuMIUIMHE. OOydarouuiics
CIOCOOEH MOJ] PYKOBOJCTBOM CaMOCTOSITEJIbHO IPOBOAUTH OLEHKU
OCHOBHBIX [1aPAMETPOB, XapaKTEPU3YIOIIUX PU3UUECKUE MPOLIECCH] B
MIOJIYTIPOBOJIHUKAX M IOJIYIIPOBOJHUKOBBIX YCTPOMCTBAX, PACCUUTHI-
BaTb CTaTMYECKHE U JUHAMHYECKHE XapAKTCPUCTUKU IOJIYIPOBOJ-
HUKOBBIX YCTPOWCTB Ha OCHOBE JIaHHBIX, ONpPENSISIOMUX (pusmye-
CKHE ITapaMeTpbl MaTEPHUAIOB U KOHCTPYKLHIO YCTPOMCTBA, IOJIb30-
BaThCsl MOHOTpaMYECKOil, a TakXke MepPUOANYECKON HaydHO-
TEXHUYECKOH JIUTepaTypoil mo (Gu3uKe MOITYNPOBOJHUKOB U IOIY-
MPOBOJTHUKOBBIM NPUOOpPaM M OIEHHMBATH 00JACTH MPUMEHUMOCTH
HOJYIIPOBOJIHUKOBBIX HPUOOPOB. YaCTUUHO 3HAET OCHOBHbIE (U3U-
YECKUE SIBJICHUS, ONPEICIISAIOINE KOHIEHTPALUIO U SHEPTeTHYECKUI
CIEKTp HOCHUTENEH 3apsa B TBEPIOM Tele, GU3NUYECKUe MEXaHU3MbI
IepeHoca 1 paccestHusl HOCUTeNEe! 3apsa B IOJyNPOBOJHUKAX U PU-
3UYECKHE MPOLECCHl B MOJYNPOBOAHUKOBBIX IMPUOOpPaAX, SBISIOLIIMX-
Cs dJIEMEHTaMH MHUKpocxeM. lloutn He Bianeer HaBbIKAMH aHAJIA3A
POJIM pa3IMUYHBIX (U3UUYECKUX SIBICHUH B TEXHOJOIMUYECKUX U IPO-
M3BOJICTBEHHBIX ITPOLIECCAX.

Huskuit

HC 3a4TCHO

OOyuaromuiics AeMOHCTPUPYET OTCYTCTBHE CHUCTEMaTHMUYECKUX 3Ha-
HUI ¥ HaBBIKOB O aucHHILIMHE. OJHAKO HEKOTOPbIE 3JIEMEHTapHBIC
3HaHUS 110 OCHOBHBIM BOIIPOCaM H3y4aeMOW AUCLUIUIUHBI MPUCYT-
ctBytoT. OOywaromuiics He 00JagaeT CIOCOOHOCTHIO TPOBOJUTH
OLIEHKM OCHOBHBIX MapaMeTPOB, XapaKTepU3yIOIUX (uzndeckue
IpOIecChl B TOJIYNPOBOJHUKAX W IOJYIIPOBOJHUKOBBIX YCTPOH-
CTBaX, PaCCUMTHIBATh CTAaTUUYECKUE M JTUHAMHUYECKHE XapaKTepPUCTU-
K{ TIOJIYTIPOBOJHUKOBBIX YCTPOMCTB Ha OCHOBE JTAHHBIX, OTpEaes-
IOUMX (U3MYEeCKUe TMapaMeTpbl MaTepuasoB U KOHCTPYKILHUIO
YCTpPOMCTBa, MOJIb30BAThCS MOHOIPaUUECKOil, a TakkKe Mepuoanye-
CKOM Hay4YHO-TEXHHYECKOH JMTepaTypod mo (u3MKe MOTYHIpOBOJI-
HUKOB W TIOJYIIPOBOJHUKOBBIM TPHOOpPaM M OILEHHBATH OOJIACTH
IPUMEHUMOCTH TOJIYIPOBOAHUKOBBIX MpuOopoB. He 3HaeT ocHOB-
Hble (U3NYECKUE SBJICHUS, ONPENEISAIONINe KOHIIEHTPAIUIO U SHEP-
reTUYECKU CIIeKTp HOCUTENEH 3apsiia B TBEPAOM Tele, (hu3nyecKue
MEXaHM3MBbl NIEPEHOCa U pacCcesHUs HOCHUTENEH 3apsjia B MOJIYIpo-
BOJIHMKAX M (pU3MUYECKHE MPOLECCH B MOTYINPOBOJAHUKOBBIX MPUOO-
pax, SBISIFOIIMXCS dJeMEHTaMH MHUKpocxeM. He BrameeT HaBBIKaMu
aHaJM3a POJIM Pa3IMYHBIX (PU3UUYECKUX SIBICHUI B TEXHOJIOTHYECKUX
Y TIPOU3BOJICTBEHHBIX MpoLIeccax.

8. MeTroauyeckue yKazaHusi JJIsl CAMOCTOSITEIbHON PaGoThI 00y4aroIuxcst
CamocrosiTenpHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HABBIKOB Pa0OTHI ¢ y4eOHOU H
HAy4YHOW JIMTEPATypOi, OCMBICIEHUIO U 3aKPEIJICHUIO TEOPETUUECKOTO MaTepuaia 1o yMEHHUIO
apryMeHTHPOBAHO IpeiaraTh GU3NYECKUe MOJIENH MTPOLIECCOB, BKIIOYast 000CHOBaHHBIN BHIOOP
anmaparypHoro o(opMmJeHHs TEXHOJIOTMYECKOro Ipolecca, I03BOJISIONINE
MaKCHMaJIbHO OBICTPO U 3PPEKTUBHO PEIIMThH [TOCTABIEHHYIO MHKEHEPHYIO 3a]1auy.

MeToda W
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CamocTosTenpbHass padoTa BBIMOJHAETCS BO BHEAYAUTOPHOE (ayAHTOPHOE) BpeMs IO
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCcTBEHHOTO
ydqactusi (IIpM  YACTUYHOM HEIMOCPEACTBEHHOM YYacTHHM MPENoAaBaTelisi, OCTaBJISIOLIEM
BEJYLIYIO POJIb B KOHTPOJIE 32 pabOTOM CTYEHTOB).

Dopmbl camocmoamenvHol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B ceO0s:

- u3ydeHue y4deOHOW, HAy4YHOM UM METOIUYECKOW JIMTEpaTypbl, MaTepualioB
MIEPUOAMYCCKUX U3IaHUIA C TIPUBIICYCHHEM JIEKTPOHHBIX CPEICTB OPUIMATLHON, CTATHCTHYECKOM,
MIEPUOIMIECKON U HAyYHOH MH(OpMAITny;

- CO3JIaHNE MPE3EHTALIMHI 1 I0KJIA/I0B 110 YCIOBUIO 3aaHuI.

B npouecce nzydenust nucuuruinabl «DU3HKA» OCHOBHLIMU BUOAMU CAMOCMOSAMENbHOU
pabomul SABISAIOTCS:

- IMOAroTOBKA K ayAUTOPHBIM 3aHATHUAM (J'ICKI_II/IXM nu J'Ia60paT0pHI)IM 3aHHTI/I$IM) nu
BBITIOJTHCHHUE COOTBECTCTBYIOIIUX 3a,[[aHPIfI;

- CaMOCTOATCIIbHaA pa60Ta Haa OTACIbHBIMHU TCMaMHU y‘IC6HOI7I JUCLMIIIIMHBI B
COOTBCTCTBHUHU C y‘Ie6HO-TeMaTI/I‘leCKI/IM IIJIaHOM,

- BBIITIOJTHEHHUE TCCTOBBIX BaﬂaHHﬁ;

- MOJIMOTOBKA K 3a4ETy.

CamocTosATEIbHOE BBIOIHEHUE MeCcmogblX 3a0anuti TI0 BCEM paszenaM JIUCLUILIMHBIL
cpopmupoBanbl B poHze oLeHOUHBIX cpeacTB (POC)

JlaHHbIE TECThI MOT'YT UCIOJIb30BATHCSL:

— OakajaBpamH IpH MOJTOTOBKE K HK3aMeHY B (pOpMe CaMOIIPOBEPKH 3HAHUH;

- npernoaaBaTC/isiMmu  IJId IIPOBCPKH 3HaHUM B KadecTBE (I)OpMBI IMPOMEKKYTOUYHOI'O
KOHTPOJIA Ha ﬂa6opaTopme " JICKIHUMOHHBIX 3aHATUAX,

— Ui IPOBEPKU OCTATOYHBIX 3HAHUN OaKalaBpOB, U3YYHUBIINX JAHHBIN KypC.

TecToBble 3agaHMsi pacCUMTaHbl HAa CaMOCTOSTENbHYIO pPabOTy 0e3 UCIOIb30BaHUS
BCIIOMOT'aTeNIbHBIX MaTepuasioB. To ecTh MpH UX BBITOJHEHUH HE CIIEAYET MOIb30BaThCsl y4eOHOM 1
JPYTMMH BHJIAMU JIUTEPATYPBI.

JInst BBINOJIHEHUSI TECTOBOTO 3aJ[aHUsl, MPEKIE BCEro, CIEAYyeT BHUMATEIbHO NPOYUTAThH
NOCTaBJIEHHBIA Bomnpoc. [locie o3HakoMIIEHHMs C BONPOCOM CIENYeT MPUCTYNaTh K MPOYTEHHIO
npeajaraéMpIXx BapHaHTOB OoTBeTa. HeoOxoauMo mpounTaTh BCE BapUaHTHI M B KayeCTBE OTBETA
crestyeT BeIOpaTh nHeKe (1ndpoBoe 0003HaYEHHE), COOTBETCTBYIOIINI MPAaBUIIBHOMY OTBETY.

Ha BbimosnHeHune Tecta OTBOAUTCS OrpaHudyeHHoe Bpems. OHO MOXKET BapbUpOBaThCs B
3aBUCUMOCTH OT YPOBHsSI TECTHUPYEMBIX, CIOXHOCTM M oObema Tecrta. Kak mpaBmio, Bpems
BBIIIOJTHEHUS TECTOBOT'O 3aJJaHus onpeensercs u3 pacyera 60 ceKyH/1 Ha OJJH BOIIPOC.

ConepxaHue TECTOB MO JAMCLUUIUIMHE OPHUEHTUPOBAHO Ha MOJrOTOBKY OakallaBpOB IO
OCHOBHBIM BOIIPOCAM Kypca. YpOBEHb BBIIIOJHEHHS TECTA MMO3BOJISET MPEnogaBaTesiM CyIUTh O
XOJIe CaMOCTOSITeNIbHOW paboThl OakaldaBpoB B MEKCECCHOHHBIM MEpUOJ M O CTENEHH HX
MOJIFOTOBKHU K 3K3aMEHY.

9. Ilepeuenb HHGOPMALMOHHBIX TEXHOJIOTH, HCI0JIb3yEeMBbIX NPH OCYIIECTBICHUH
00pa30BaTeIbHOIO MPOLECca 10 JMCHUIIINHE
Jig ycmemHOro  OBJIAJEHMS — JUCHMIUIMHOM — HMCIOJB3YIOTCS  CIENYIOLIME

MH(OPMaLMOHHBIE TEXHOJIOTUU O0yYEHUSI:

e [lpu mpoBeneHHMH NEKIMI MCIONB3YIOTCA MPE3EHTAlMU MaTepuajla B IPOrpaMMe
Microsoft Office (PowerPoint).

¢ [lpakTuyeckue 3aHATHE MO JAUCHUILIAHE MPOBOJATCS ¢ MPUMEHEHHEM HEe0OXOIMMOT0
METOJMYECKOro MaTepuasa (MeToIMYeCKre yKa3aHusl, CIIPaBOYHUKH, HOPMATUBBI U T.I1.)

e JlaboparopHble 3aHATUS 1O JUCHMIUIMHE MPOBOAATCS B CHEHHMAIM3UPOBAHHOM
naboparopun «MexaHUKU U MOJIEKYJISIPHON (HU3HKU
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Ha mpakTudeckux 3aHATHUAX CTYICHTBHI OTPAOATHIBAI0 HABBIKUA pPEIICHUS (PU3NYSCKUX
3a/1a4 ¢ 000CHOBaHUEM BBIOOpA (U3UIECKON MOJICIH.

JlaGoparopHble 3aHATHUS TO JUCHUIUIMHE TPOBOASTCS C HCIOJIB30BAHUE PA3ITUYHOTO
1abopaTopHOro 00OpyIOBaHUS, a TakXe Ha JIabOpaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHstuu
00yJaromuicss 3HAKOMUTCS ¢ (U3MYECKMMH METOJAaMM aHaiu3a, paboToil M yCTPOHCTBOM
1ab0paTopHOro OO0OpYIOBaHUS, HUCIOJIL3YEMOIO MpH peHIeHHH (PU3MYECKUX 3a]ad, YYUTCS
MIPOBOAMTH SKCIIEPUMEHTHI, CTPOUTH (PU3NUECKHE MOJCIH, IIPOBOJIUTH PACUYETHI U JI€TaTh OLIEHKY
MOTPEIIHOCTEM.

B nporiecce uzydeHus TUCHUTUIMHB YICOHBIME TEJISIME SIBISIOTCSL BOCIIPHSITHE y4eOHOM
uHpopMalu O (QU3NYECKMX OCHOBaX M MPUHIMNAX JIabopaTOpHOW paboThl, €€ YCBOCHUE,
3alOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOJyUYEHHBIX 3HAHUHN M Pa3BUTHE WHTEIICKTYaTbHBIX
YMEHHM, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JESATENBHOCTH PENpPOAYKTUBHOIO XapakTepa.
[TocpeacTBOM HCIIOJIB30BAHUS ITUX WHTEIICKTYaTbHBIX YMEHHI JTOCTUTAIOTCS Y3HABAHUE paHee
YCBOCHHOT'O MaTepuaja B HOBBIX CHUTYalUsX, IPUMEHEHUE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIUsX.

Jns  AOCTHMKEHHMS JTHX IeNiel  HCIOJIB3YIOTCA B OCHOBHOM  TpaJUIMOHHBIC
WH(OPMATHBHO-PA3BUBAIOIINE TEXHOJIOTHH OOYYEHHUS C YYETOM PA3JIMYHOTO COYCTAHUS
nacCUBHBIX ¢GopM (Jekius, JabopaTopHOE U TMPAKTHUECKOEe 3aHATHE, KOHCYIbTaIlus,
CaMOCTOSTENIbHAasE paboTa) M PEHPOAYKTHUBHBIX METOJO0B OOydeHHs (IIOBECTBOBATCIBHOE
u3NoKeHue ydeOHoi  uHbopManuu, OOBSCHUTEIBHO-WIIIOCTPATUBHOE HW3IIOXKEHUE) U
1a00paTOPHO-TIPAKTUYECKUX METOJIOB O0YUCHHUSI.

YHuBepcurer obecredeH HEOOXOIUMBIM KOMIUIEKTOM JHUIIEH3MOHHOTO MPOrpaMMHOTO
o0ecrnie4yeHus:

e odwucHsIif naker npunoxenuit Microsoft Office;

e [porpamMmHasl cucTema JiIsi OOHApPY>KEHUS! TEKCTOBBIX 3aMMCTBOBAaHUU B y4eOHBIX U
Hay4HbIX paboTax «AHTuIIaruatr.BY3y;

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM /I OCYIIECTBICHUS
00pa30BaTeIbLHOrO Mpoliecca No JUCIUIINHE

Peanunzanus yueOHOro mpouecca OCyIECTBIISETCS B CHENHUATbHBIX YUEOHBIX ayIUTOPHIX
YHHMBEpCUTETa JJIsi MPOBEJIEHUS 3aHSATUA JIEKIMOHHOIO THWIA, MPAKTHUYECKUX 3aHATHUH,
7a00paTOPHBIX PAaOOT TPYNIOBBIX M MHIMBUAYAJIBHBIX KOHCYJIbTALUHN, TEKYILEro KOHTPOJIS U
IIPOMEKYTOUYHOM arrecranuu. Bce ayauTopuM YKOMIUIEKTOBAaHbI — CIEHHAIM3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHHMsI, CIyXKAIlUMH Ui MPEACTaBICHUS yueOHOH
uHpopManuu Oonbiioll ayautopuu. [Ipm HeEoOXoAMMOCTH OO0yJaroIIMMCsl TpeaiararoTcst
Ha0OpBI IEMOHCTPALIMOHHOTO 000PYA0BaHMs M y4yeOHO-HATSAHBIX TOCOOMH, oOecneunBaroye
TEMaTHUYECKHE UIUTIOCTPAIUH.

CamocrosTenbHas paboTa OO0YyYalOIUXCS BBIMOJHAETCS B CHEIHMAIM3UPOBAHHOM
ayquToOpuu, KOTopas o0opyaoBaHa y4yeOHOW MeOenblo, KOMITBIOTEPHOW TEXHHMKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecreyeHreM A0CTyNa B 3JIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyo cpeny YIJITY.

Ecte momemenue ans XpaHeHHS U NPO(UIAKTHYECKOrO OOCTYyXUBaHUS Y4eOHOTO
000pyI0BaHUSI.

TpeOoBaHusi K ayIUTOPUAM

HanmMeHoBaHMe crienMaIbHBIX
MIOMEIICHUI OcHalleHHOCTh CIIEUAIbHBIX TOMEIEHUI
¥ TIOMENICHUH I CaMOCTOATEIIHLHOMN Y TIOMEIICHUH /17T CAaMOCTOSITEIBHONU PabOThI
paboTHI
[Tomemenune s JTEKIUOHHBIX 3aHIATHM, IlepenocHass MyIbTHMEINWHAS YCTAHOBKA
IPYIIOBBIX u WH/IMBUYAJIbHBIX | (MIPOEKTOp, 9KpaH, HOYTOYK). KOMITJIEKT 3JI€K-
KOHCYJIbTAINH, TEeKyIen U | TPOHHBIX Y4eOHO-HATJISIIHBIX MAaTEPUaJIOB
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MIPOMEXYTOUYHOW ATTECTAllUH.

(mpe3enTarnuii) Ha ¢en-HOCUTENIX, 0OecTe-
YUBAOIUX TCMATUYCCKUC UIIIOCTPALIUH.

[Tomemenuss st camoctosTenbHOM | CTONBI, CTY/bS, JKpaH, MpoekTtop. Pabouwme
paboThI MeCTa CTYJIEHTOB, OCHAILEHbI KOMIIBIOTEpAMU
C BBIXOJIOM B CeTh VIHTEpHET U 3JEKTPOHHYIO
WH(OPMALIMOHHYIO 00pa30BATEIBHYIO CPEIY.
[lomemenne  gnst  xpaHenuss  u | Pacxomnble wMarepuanbl [Uisi pEMOHTa U
POQUITAKTUIECKOTO oOcmykuBaHUS | OOCTY)KUBaHUST ~ TEXHHKH. Mecra  Juis

y4eOHOTr0 000pyTI0BaHHS

XpaHeHus: 000pyIoBaHUs
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