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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
O3HaKOMJICHHE C COBPEMEHHBIM YPOBHEM PA3BUTHUS BBICOKHX TEXHOJIOTHIA; (POPMUPOBAHKE 1IETOCTHOTO
MIPEACTABICHUS O JOCTIKEHUSX M TMEPCIEKTUBAX WX PAa3BUTHs; MpoOIeMax HAYyYHOTO, TEXHOJOTHUECKOTO U
ATUYECKOTO XapakTepa, KOTOPhIE IIPH ATOM BO3HUKAIOT.
dopmupoBanue 0aszuca OCBOCHHS OOMICTIPOGECCHOHATBHBIX U CIEIUATBHBIX JAUCIUILUINH, Pa3BUTHE
WH)KEHEPHOTO MBIIUICHUS M CIOCOOHOCTH K aHAIM3Yy 3a/ad MpodhecCHOHAIBHON NEeATeTbHOCTH Ha OCHOBE

O6I_L[eHay‘-IHLIX, MaTEMATHUYCCKHUX U (1)I/I3I/I‘ICCKI/IX IIPHUHIOHUIIOB

2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHMsI MO JUCHUIUVIMHE (MOAYJI0), COOTHECEHHBIX €
HHINKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

Ko n HaumeHnoBanue

Ko n nHaumenoBaunue

[Inanupyemblie pe3ynbTaTbl 00y4eHUS O

KOMIIETEeHIIUU MHAMKATOPA JIOCTUKEHUS JUCLUIUIMHE, 00ecIeunBaroLIie JOCTHKEHUE
KOMIIETCHIINU IJIaHUPYEMBbIX pe3ysibTaToB ocBoeHus: OITOIT
OIIK-1 Cmocoben pemats|OITK-1.3 [Ipumensier|3Haer
3alaul  MPOQeCcCHOHAIBHOM |COOTBETCTBYIOINI @usznueckue - IOPUHLUIOBI  YCTPOWCTBA U
NESTeIbHOCTH  IPUMEHsIs|MaTeMaTHYeCKHil (bYHKLMOHUPOBAHUSA U3MEPUTEIIbHBIX
METOJIbl  MOJIEJTMPOBAHUS,|€CTECTBEHHOHAYYHBIM METO/1 JUIsl|IpUOOPOB U CUCTEM CBSI3U U HABUTALlUU

MaTeMaTUYECKOr0 aHalu3a,|peLleHUs
€CTECTBEHHOHAy4YHbIE u|npodeccnoHaTbHON 3a1a4n
OO0IIEMH)KEHEPHbIE 3HAHUS

KOHKPETHOMH

ymeeT

OpueHTupoBaTbcs B (GyHKIMOHATBHBIX
0COOEHHOCTSX u BO3MOYKHOCTSIX
M3MEPUTENIbHBIX MPUOOPOB M HABUTallMOHHBIX
CHUCTEM HCHOJb3YyEeMBIX B INPO(hecCHOHAIbHON
JIeSITEIIbHOCTH

BJ1ajieeT HABBIKAMM

Wudopmanueii HeoOXoauMol aisi  BBIOOpa
MU3MEPUTENBHBIX YCTPOUCTB HaunOonee
MOAXOISAIINX IS MIPUMEHEHUS B
npodecCHOHATBLHOMN AesITeIbHOCTH

3. Yka3aHue MecTa AMCUMILIMHBI (MOAYJIS1) B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMBbl

Jannas aucuuruimHa (MOAynb) BkiodeHa B biok «Jucuumnuuel, moaymu» b1.0.16 ocHoBHOIA
npodeccuoHaibHONW 00Opa3oBaTenbHOM mporpammbl 21.03.02 3emieycTpoiCcTBO U KagacTpbl U OTHOCUTCS K
00s13aTeTbHOM YacTH yueOHOro IJIaHa.

Ne e/ umecTs A — Kon n HauMeHoBaHuE MHIUKATOpa
n/m pea yrote auch IOCTHYKEHUS KOMIIETEHIINU
1 [Konuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS OIIK-1.3
2 |UndopMaiimoHHbIE TEXHOIOTUN YK-1.1, YK-12, YK-1.6, OIIK-9.1,
p OITK-9.2, OTIK-9.3
3 |BBenenue B crenuaabHOCTD




KoHnenmuu coBpeMEHHOTO €CTeCTBO3HAHUS

HNudopManinoHHbIE TEXHOIOTUN

BBenenue B cienuaibHOCTD

JlomKeH 3HaTh:

- OCHOBHBIE HCTOYHUKH MPO(heCcCHOHATBHON HH(POPMAIIMH, BKIIOYAs AJICKTPOHHBIE 0a3bl IaHHBIX;

- OCHOBHBIE BUJIBI HHTEPHET-PECYPCOB U POJIH 3TUX PECYpPCOB IS MPOPECCUOHATBLHON AeSTEIBHOCTH,

JomKkeH yMeTh:

- HCIIOJIB30BaTh HEOOXOAMMBIC MATEMAaTHICCKUE METOIbI U MHCTPYMEHTAIIBHBIE CPEACTBA JIJIS PEIICHUS
MIPUKJIATHBIX 3a/1a4

paboTath ¢ HH()OPMAIMOHHBIMU PECYpCaMU B TII00aTbHBIX KOMITBIOTEPHBIX CETSIX

- BBIOMpATh ONTHMAJIbHBIC METOJIbI MTOMCKA U O0TOOpa MH(POPMAIUU B COOTBETCTBHH C IOCTaBJICHHOMN
3ajavecii;

- CHCTEMaTH3UPOBaTh HH(MOPMAITHIO;

- HCIIOJIB30BaTh HEOOXOAUMBIC MATEMAaTHICCKUE METOIbI U MHCTPYMEHTAIIBHEIC CPEACTBA JIUIS PEIICHUS
MIPUKJIQTHBIX 33]1a4;

- pa3pabaThIBaTh AITOPUTMBI PEIICHUS TOCTABICHHBIX 3a]1a4

JloJDKeH BIajeTh:

METOJIaMH TOMCKa, XpaHEHUs W 00pabOTKH MHQOpMAIUH, TpeOyeMOU s penicHHs] MOCTaBICHHOU
3a/1a4n

Ne Kon u HanMeHoBaHMe UHIMKATOpA
[Tocnenyromuye TUCHUIIITNHBL
H/ II JOCTUXKCHUA KOMIICTCHIITUN

1 |®ororpamMmerpus u qUCTaHIIMOHHOE 30HIUpoBaHue Teppuropun |[1K-1.4, TTK-2.5

2 |llpukiagnas reone3us IIK-1.5, IIK-3.2
3 [HudposBoe kaprorpadupoBanue tepputopuu u moxaenupoBanue(l1K-2.5, TIK(LD)-1.1, ITK(L)-1.2, TIK
00BEKTOB HEABMKUMOCTH (ID-1.3, IIK(I1)-1.4
4 [IpuMeHenue r100aIbHBIX HABUTAIIMOHHBIX CTyTHUKOBBIX cucteM|[IK-1.3, TIK-1.4, TIIK-1.5, TIIK-1.7,
B 3eMJICYCTPOUTENHHON M KaAaCTPOBOU AESITEILHOCTU I1K-3.2
. OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
5 |OcHOBBI HAYYHBIX HCCIIETOBAHUN 54
6 Kaptorpado-reonesnueckoe obecrnieueHue Ka/1acTPOBOM OITK-6.1. OITK-6.2. OTK-6.3

JCATCIIBHOCTH

OITK-1.1, OMK-1.2, OTIK-2.1, OIIK
2.2, OTIK-2.3, OIK-3.1, OTIK-3.2,
OIIK-7.1, OTIK-7.2, OIIK-7.3, TIK-
1.1, TIK-1.2, TIK-2.1, TTK-2.2, TIK- 2.3,
MK-2.4, TIK-2.5, TK-3.1, TIK- 4.1,
[K-4.2. TIK-5.1. OIIK-6.1

7 |Texnonormueckas npaktuka. Yacte 2

4. O0beM IUCHUIIMHBI (MOAYJIf) B 3a4€THBIX €IUHUIAX € YKA3aHHMEM KOJHYECTBA aKaJAeMHYeCKHUX
4YacoB, BbIJIEJIEHHBIX HA KOHTAKTHYI0 PadoTy oO0ydaloumiuxcsi ¢ npemnoaaBaresieM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Bun yueOHOU paboThI | Bcero | W3 Hux yacer |Kpr |
Ha
4acoB MIPaKTHYECKYIO 2
NOATOTOBKY
KonTakTHasi paboTa 8 8
Jlexumonnsie 3ansTus (Jlek) 4 0 4
[pakTuueckue 3austus (I1p) 4 0 4

WNnas kouTakTHAs padoTa, B TOM 4ucie:

KOHCYJbTAIIMU IO KYPCOBOH paboTe (TIPOEKTY),
KOHTPOJBHEIM padotam (PI'P)




KOHTaKTHas paboTa Ha aTTecTaluIo (ciavya 3a4era,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOHW pabOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas pab0Ta Ha aTTECTALIHIO B CECCHIO
(KOHCYNBTAIMSA NEePes SK3aMEHOM U cja4ya SK3aMeHa)

Yacel HAa KOHTPOJIb 4 4

CamocrositenbHas padora (CP) 60 60
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)

Jachl: 72 72

3aYeTHbIE eTUHHIIBI: 2 2

5. Coaep:xxkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAHHOe MO pa3gejaM (TeMaM) € YKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YACOB U BUA0B YUeOHbIX 3aHATHH
5.1. TemaTuveckuii 11aH TUCHUIUIMHBI (MOJTYJIS)

KonrakTHas padora (1o yueOHBIM
3aHSATHUSAM), Yac. Kon
AHIUKATOPD
o a
Ne Paznensl nuCIUIITMHEL £ Jlekimm 13 P Cp Beero, JIOCTUKEHHA
R~ Jac. g
W3 HUX Ha M3 HUX Ha W3 HUX Ha
MpaKkTu- MpaKTu- MpaKTu- KOMIICTCHIT
Bcero | yeckyrm | Bcero | udeckyro | Bcero | ueckyro uu
moaro- noAro- noAro-
TOBKY TOBKY TOBKY
1. |1 pa3znen. OcHoBbI
COBPEMEHHBIX TEXHOJIOTUI
OBouronus TEXHOJIOT U,
1.1. |ucropuueckass perpocmnexrusa.| 2 | 0,5 0,5 6 7 OIIK-1.3
CoBpeMeHHbIE TOCTHXKEHUS.
1.2. [TBepmoTenbHasK HIEKTPOHUKA 2105 0,5 6 7 OIIK-1.3
1.3, |Hauorexuororun M205 0,5 8 | 9 |ONK-13
HAHOD3JIEKTPOHUKA
14, OnTUKO-3JIEKTPOHHHBIE 2|05 05 8 9 OIK-1.3
HpUOOPEI
1.5. |JIazepHbIC TEXHOJIOTUU 2105 0,5 8 9 OI1IK-1.3
1.6, | Psmiccie MTPHHIHIRN 5 | g 5 05 8 | 9 |ONK-13
Ja3epHBIX U3MEPEHUH.
17, JlazepHas M3MEPUTENbHAS| 0.5 05 8 9 OIK-1.3
TEXHUKA
18. Kocmuueckue TEXHONIOTHH 5 | ( g 0.5 3 9 OIK-1.3
CBSI3M Y HABHUTAIINU
2. |2 paznen. KonTtposb
2.1. |3auér 2 4 OIlK-1.3




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
. HanmeHnoBaHue 1 KpaTKoe COAEPKAHUE JIEKIUI
/1 U TEMBI JIEKITUHA
. |OBomroums TexHomormié, HcCTOpUUECKas perpocnekTuBa. COBpEMEHHbIE
OBOJIIOIUS TEXHOJIOT UM,
JNOCTHKCHHSL.
UCTOpHYECKAs
1 peTPOCIIEKTHBA TexHomornyeckne JOCTHKEHHUS, MW3MEHMBLIME MHp. OHEpreTuka W
COBpeMeHHHG. JIBUTATEJIECTPOCHUE.  DJIEKTPUYECTBO. IJIEKTPOHHUKA. BpruncinurtenbHas
TexHuka. Cuctemsl cBsi3u. VI3mMepuTesbHbIE TEXHOJIOTHH.
JOCTH>KECHHS.
TBepaoTenbHas 31EKTPOHUKA
[TonynpoBonnuku. JlBa THMa MTPOBOJUMOCTH. DJIEKTPOHHO-IABIPOUYHBIN
2 TBepaorenbHas nepexol. Bempsmienue Ttoka. IlomynpoBognukoBsiii auon. Tpan3uctop.
JJIEKTPOHHKA Ou3NYECKUEe OCHOBBI TEXHOJOTUH MUKPOIICKTpOoHUKU. uddy3us. Monnas
uMIUIaHTanusa. Onurtakcus. Dotonurorpadus. XuMUYECKHEe MPOIECCHl B
MHUKPO3JIEKTpOHUKE. HTErpasbHbIe CXEMBI.
HaHoTexHo0ruM 1 HaHOAJIEKTPOHUKA
Mukpo- W HaHO- MacuITadbl CTPOCHHS BeliecTBa. MeToabl Co3daHus
HaHOCTPYKTYp. MONeKyIsipHO-1y4YeBas HNUTAKCHs. DJIEKTPOHHO-IIy4eBas
Hanorexnonoruu u
3 AHODICKTDOMIKA autorpadus. MeTopl uccieI0BaHUsI MUKPO- U HAHOCTPYKTYP. DJIEKTPOHHAS
H
p MUKpOcKonus. Oxke-3IeKTpOHHAs crieKTpockonus. CkaHupyronias 30H10Bast
MUKPOCKOTIHS.
OnTHKO-3JIEKTPOHHHBIE TPHUOOPHI
Ucrtounnku wu mnpuemHuku cBera. CBeromguonbl. [lomynpoBOAHUKOBBIE
4 Onrtuko-351eKTpoHHHbBIe |1a3epbl. KananbHble yMHOXHTENU. DOTO3IEKTPOHHBIE  YMHOMKHUTEIH.
prOOpHI MukpokaHaJIbHbIE IUIACTUHBI. DJIEKTPOHHO-ONTHYECKHUE IPeoOpa3oBaTeiu.
DNEeKTPOHHO-TTy4YeBbIe Tepenarone TpyOku, BUIAUKOHBL [Ipubopsl ¢
3aps10BOM CBA3BIO.
JlazepHble TEXHOIOTUU
OcHOBHBIE TTOHSITUSI KBAHTOBOW TEOPHUM M3TyYEHUS U B3aMMOJICUCTBHS CBETA
¢ BemecTBoM. [IpuHnunuanbHas cxema naszepa. ['a30Bble U TBEpAOTENbHBIE
nazepbl. CBOMCTBA Jia3epHOro M3My4deHHs. VIMITylbCHBIE Jla3ephl U Ja3epbl
5 | JlazepHble TEXHOIOTUH .
HempepeIBHOTO  fAeiicTBusi. Jlazepbl omnTudeckoro, HWHGPAKPACHOTO U
yabTpaduoaeToBoro auanazoHa. [Ipumenenue nasepos. Jlazepsl B MeTUIIMHE.
JlazepHas pe3ka u cBapka MetepuanoB. JlazepHas ctepeonuTorpadusi.
®u3nyuecKue NPUHIIMIIBI Ja3€pPHBIX U3MEPEHUM.
5 dusryecKre MPUHIMILI [PaccesHne U MOrnomenue Ja3epHoro usnydenus. Mareppepennus, dbdext
nasepHbIx usMmepenuii. |[Jomnepa. Iomspusanusa, Dnuncomerpus. OOIME NPUHLIMIIBI M3MEPEHHM.
[TorpemuocTy N3MepeHNN.
JlazepHast u3MepuTeNbHAs TEXHUKA.
b JlazepHble u3mMepeHusi B MOHUTOpUHTe 3emud. Jlunapsl. JlazepHbie usmepeHus
azepHas
7 P B CTpPOUTEIBLCTBE, Tomorpaguu u reoae3uu. lcmonwp3oBaHue na3epoB B
W3MEpPHUTENIbHAS TEXHUKA
OMCIUIIOTHBIX TPAHCIIOPTHBIX CPEJCTBAX.
JlazepHble U3MEpPUTEIBHBIE YCTPOKCTBA.
KocMmuueckune TeXHOJIOTHY CBSI3U U HABUTAITUH
K COyTHHKH CBSI3M, HUCTOPUS U COBpeMeHHocTh. OpOuTa CHyTHHUKA.
OCMHUYECKHE .
I'eocranmonapubeie cnyTHUKHA. Ha3zeMHbIe cHCTEMBI KOCMHYECKON CBS3H.
8 TEXHOJIOTHH CBSI3H U .
CrnyTHUKOBBIE HABUTALMOHHBIE CHUCTEMBbI, MPUHLMUIBI JEUCTBUS U HX
HaBHUT AN

CTpykTypa. VCTOYHMKM MOTpENIHOCTH HABUTAIMOHHBIX  W3MEPECHHM.
CrniocoObl yMEHbILIEHUS IOTPEIHOCTEN HAaBUTALIMOHHBIX U3MEPEHU.




5.2. [IpakTuueckue 3aHATUS

HaumenoBanue pasnena

Ne .
/r | 1 TEMBI MPAKTHYECKUX HanmMeHnoBanue u cofiep:kanne NpakTHUYECKUX 3aHATUN
3aHSTUN
. |OBOJIIOLMS TEXHOJOTHUM, HMCTOpHUYECKass peTpocnekThBa. COBpPEMEHHbBIC
OBOIONHNS TEXHOJIOTHH,
JIOCTHIKEHMUS.
UcTOpUYecKast
UteHue u 00CyXIeHHUE JTOKIAI0B, OIIPOC
1 pETPOCIIEKTHBA.
CoBpeMeHHbIe
IOCTH KEHHUS.
5 TeepaorenbHast TBepaoTenbHas JIEKTPOHUKA
AJEKTPOHUKA [Ipaktuueckas padora " M3yueHnre cBOMCTB MONYNPOBOAHUKOBOTO quoaa"
3 HasoTexHoa0THHU U HaunorexHomoruu n HaHOJJICKTPOHHUKA
HaHOJ3JICKTPOHHKA Yrenue u 06cy>Kz[eHHe JOKJIal0B, OIIPOC
4 OHTI/IKO-BJ'IGKTpOHHHBIe OHTI/IKO-BJICKTPOHHHHC HpI/I60pBI
IpuOOPEI Utenue u o0CykIeHUE TOKIAJI0B, OIIPOC
JlazepHbie TEXHOJIOTUH
5 Jlazepnubie Texaonorun |Ilpaktuueckas padora " M3yuenwe masepHoro usnydyeHusd. OnpeneieHue
p
JUTMHBI BOJIHBI JIA3EPHOIO U3JIy4eHUs"
o Du3nuYECKUe TPUHIIUIBI Ja3€PHBIX U3MEPEHUM.
W3UYECKHE TPUHIIUIIBI
6 PUHLAI [Ipaktuueckass pabora " OmnpenencHUe KOHICHTPAIMU pacTBOpa IO
JIa3e€pHBIX U3MEPEHUI.
p p BpAILICHUIO IOCKOCTH MOoJIsipu3anuu’
JlazepHas u3MepuTeNIbHAs TEXHUKA.
JlazepHas
7 UreHue u o0CyX)ACHHE JOKIAI0B, OIIPOC
M3MEpPUTEIIbHAS TEXHUKA
Kocmuueckne KocMmuueckne TEXHOIOTHH CBSI3W M HAaBUTAITUHA
8 TEXHOJIOTHH CBsI3U U |UTeHue M 00CykIeHHe JOKIA0B, OMPOC
HaBUTALIUU

5.3. CamocrosiTenpHas paboTta o

OyJaromuxcs

Ne | HaumeHnoBanue paznena N
CogepxaHue caMOCTOSATEIbHOU PabOTHI
I/ | JACHUIUTHHBI U TEMBI
., |2Bomronmst TexHomoru#, wucCTOpUUEecKas perpocnekTuBa. COBpEeMEHHbBIE
OBOJIIOIHS TEXHOJIOTHH,
JIOCTHKEHMUSL.
UCTOpUYECKast
BrinonHenue MHAMBUYATBHOTO TJOMAITHETO 3aJaHuUs
1 PETPOCIIEKTUBA.
CoBpeMeHHbIE
JIOCTHIKCHHSI.
TBepaoTenbHas 37EKTPOHUKA
. BrimonHenune oru€ra mo mpakTUUYECKOW paboTe: pacuéT M MOCTPOCHHUE
BepJIOTEIbHAS N N
2 P BOJIbTAMIIEPHOW H  BOJBTHAPATHOM  XapaKTEPUCTUK KPEMHEBOTO U
AJIEKTPOHUKA ..
p TEPMAHUEBOTO TOJYIPOBOJHUKOBBIX JHOMOB. Pacuér koaddummenta
BBITTPSIMJICHUSI.
H HanoTtexHomornu 1 HAaHORJNEKTPOHUKA
3 AHOTCXHOJIOTMM M 1paGora ¢ KOHCIIEKTOM JIeKumii. BeimosHenue WHUBUTYAJIbHOTO JOMAIITHETO
HaH KTPOHUK
AHODJIEKTPOHHUKA sajanns
ONTHUKO-3JIEKTPOHHHBIEC TPUOOPHI
OnTHKO-27IEKTPOHHHBIE .
4 5 PaGora ¢ koHCTIeKTOM JeKIuil. BrimonmHeHne HHANBUAYATBHOTO JTOMAIITHETO
IpHOOPHI
pHbOp 3aJaHus
JlazepHbie TEXHOJIOTUHU
5 Jla3epHbIE TEXHOJIOTHI PaGora ¢ koHcmekTOM Jieknuid. BeimonHeHne oT4€Ta MO MPaKTHYECKON

pabote, onpeeneHre AJIMHbBI BOJIHBI JIa3€pPHOTO U3IIy4YEeHUS U




MIOIPELIHOCTH U3MEPEHUM.

OuU3nYeCKUe NPUHIUIIBI
JIa3€pHBIX U3MEPECHUI.

®uU3NYECKUE TPUHIIUIIBI Ja3€PHBIX U3MEPEHU.

Pabota ¢ koHCHeKTOM Jiekuuil. BrlmonHeHne oT4éra MO NPaKTUYECKOM
pa0ote, omnpezaereHUE KOHLUEHTpPALMM PacTBOPA IO BPAIIEHUIO IMJIOCKOCTU
MOJIIpU3aLuu

Jlazepnas
U3MEepUTENIbHAsA TEXHUKA

JlazepHas u3MepuTeNbHAS TEXHUKA.
PaGora ¢ koHcniekTOM Jekiuil. BolmonHeHne HHAMBUAYAIBHOTO JIOMAIIHErO
3a/laHus

Kocmuueckue
TEXHOJIOTUHU CBI3U U
HaBUT ALl

KocMmudeckre TeXHOIOTHH CBSI3U M HaBUTallUU
PaboTa ¢ KoHCIIEKTOM JIeKuH. BeinmoaHeHne WHIAWBUAYAJIBHOI'O AOMAIIHET'O
3agaHusl.




6. MeToauyeckue MaTEPUAJIbI JJIs1 CAMOCTOATEIbHOI padoThl 00y4yalomMXcs 1Mo JUCHUNIHHE (MOTYJTI0)

CamocrosTenbHas paboTa BBHIIOIHIETCS B paMKaX JTUCHUILTMHBI «OCHOBBI COBPEMEHHBIX TEXHOJIOTHI»
I10J1 PyKOBOJICTBOM IIPEIoJIaBaTesl, Kak B ayJUTOPHOE, TaK U BHeayAuTOpHOe BpeMs. CamocTosTenbHas paboTa
HarpasjieHa Ha (OPMHUPOBAHNE YMEHHUI U HABBIKOB NMPAKTHUECKOTO PEIICHHS 3a/1a4, HA Pa3BUTHE JIOTUYECKOTO
MBILUIEHHS, TBOPYECKOW AKTUBHOCTH, MCCIEJOBATENBCKOIO IIOJXOAa B OCBOEHHMHM Y4eOHOro MaTepuaia,
pa3BUTHA IO3HABATENIbHBIX CIIOCOOHOCTEN.

Marepuanbsl CaMOCTOSTENIBHBIX paboT pa3padaTbIBalOTCA MPENoJaBaTeNieM U BKIIOYAIOT B ce0s
OCHOBHBIE€ JOKYMEHTBI, B TOM YHUCIIE:

- HHCTPYKIIMH, HAIIPABJIAIONIME 00yUaroIerocs B poLecce CaMOCTOATEIbHOW paboThI;

- 3a/1aHuUs1, COOTBETCTBYIOIIME OCHOBHBIM pa3ziesiaM paboueil IporpaMMBel;

- TEMAaTUKY pedepaToB, JOKIAI0B U TBOPUECKUX PabdoT;

- CIIMCKY OCHOBHOM U JIOIIOJIHUTEIBHOU JINTEPATYPBHI,

- BUJIbI KOHCYJIbTaTUBHOM ITOMOILY;

- BUZBI 1 (POPMBI KOHTPOJIS;

- KPUTEPHUH OLICHKYU 3HAHUI;

- PEKOMEHIyeMbIi1 00heM padOTHI;

- OPUEHTUPOBOYHBIE CPOKH €€ NPEACTABICHUS U JIP.

Kontpons camocrosiTensHOW pabOTBl MOXKET OBITh B IMHUCHBMEHHOW, YCTHOW HMIM WHOH (opmax,
HaIPABJICHHBIX Ha JOCTH)KEHUE KOHEUHOI'O PE3yJIbTarTa.

CamocTosiTenpHas padoTa MPOBOIUTCS C IEIBIO:

- CUCTEMATH3aIMH U 3aKPETICHUS MOJYyYSHHbIX TEOPETUUECKIX 3HAHUN U MPAKTUYECKUX YMEHUIA;

- YIIIyOJICHHs ¥ paCIIUPEHUSI TEOPETUUECKUX 3HAHUM;

- (hopmupoBaHUs yMEHUI UCTIOIH30BATh YIEOHYIO U CIIPABOUHYIO JIUTEPATYPY;

- opMUpOBaHUE HABBIKA IIOMCKA, 0TOOPA, CHCTEMAaTH3aIlMU U 00001IeHns nHpopMaru B UHTEepHETE 110
3aJIaHHOH TeMe;

- pa3BUTHUS TIO3HABATEIBHBIX CIIOCOOHOCTEH M aKTMBHOCTH OOYYAroIIErocs: TBOPUECKOW MHHUITUATHUBEI
CaMOCTOATENIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH;

- (opMHUpOBaHUA  CaMOCTOSITEILHOCTM  MBIIUICHHUS,  CIOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO, U CAMOpEaTU3allig;

- Pa3BUTHS HABBIKOB MCCIIEIOBATEIBCKOM IS TEIBHOCTH.

B ocHOBe camocCTOSTENBEHOM pa6OTLI JIC)KAT NPUHIUIIBIL:
- CaMOCTOATCIIBHOCTH,

- pPa3BUBUTHA TBOp‘IGCKOﬁ HAITPaBJICHHOCTH;

- HCJICBOT'O IMJIAHUPOBAHUS,

= JUYHOCTHO - JCATCIIbHOCTHOI'O ITOJAXO0A4.

JIJIst TOCTHXKEHUS CTYACHTAMHA MaKCUMAJTBHO ITOJTHOTO YCBOCHHS MaTepHata, Pe TaraloTcs CeTyIoNnue
BUJIBI PaOOTHI:

-BeJICHHE KOHCIIEKTA;

-COCTaBJICHHE TE3UCOB;

-COCTaBIICHHE aHHOTAIIHI;

-ompeeeHue Mpo0IeMbl U ITIOUCK ITYTEH €€ pelIeHus.

7. OueHo4Hble MaTepHAJbl JJsl NMPOBEJCHUS] TEKYIIEero KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOI
arrecTauvy O0y4YaroMXCcs M0 JAMCHUIINHE (MOAYJII0)
7.1. IlepedyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaIoB X (JOPMUPOBAHMSI B IPOLIECCE OCBOEHUS TUCHIUTIINHBI

Kox n HaumenoBanue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOI

/1 (Mopty1ist) KOMITETEHIHH cpencTBa

1 |DBodtonus TEXHOIOTUH, HICTOPUYECKAS OIIK-1.3 TecT, ycTHBIN ompoc




perpocnekTuBa. COBpeMEHHbIE JOCTUKEHUS.

TBepaoTenbHas SJIEKTPOHUKA OIIK-1.3 TecT, ycTHBIN ompoc
HanotexHoyI0rum 1 HaHORJIEKTPOHUKA OIIK-1.3 Tect, yCTHBIN OnIpOC
ONTHUKO-3JIEKTPOHHHBIEC TPHUOOPHI OIIK-1.3 Tect, yCcTHBIN onpoc
JlazepHbie TEXHOJIOTUN OIIK-1.3 Tect, ycTHBIN onpoc
duznyueckue TIPUHIUIIBL Ja3epHBIX .

. PHHL P OIIK-1.3 Tecr, ycTHBIH onpoc
U3MEPEHMUI.
JlazepHas u3MepuTebHas TEXHUKA OIIK-1.3 Tect, ycTHBIN onpoc
KocMmuueckue TeXHOIOTMY CBSI3U M HABUT ALK OIIK-1.3 Tect, yCTHBIN OnIpOC

3auér

OIIK-1.3

Tect




7.2. TunoBsle KOHTPOJIbHBIE 331aHUS UM UHBIE MaTE€pHUaibl TEKYILEro KOHTPOJIS yCIIEBAEMOCTH, HEOOXOIUMbIE
JUIs1 OLICHKH 3HaHUI, yMEHUI U HaBBIKOB U (WJIN) OMBITa MPOPECCUOHATIBHOM IEATEIbHOCTH, XapaKTePU3YIOIIUX
3Tanbl HOpMUPOBAHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCHUTIINHBI

Jis mpoBepku cOPMHUPOBAHHOCTH MHIUKATOPA AocTroKeHUs komnerenuun  OITK-1.3

1. Kakue maTepuaisl Ha3pIBalOT MOIYNPOBOAHUKaMH? UTo co00il MpeIcTaBIsIOT MOIYITPOBOAHUKY P- U
Nn- TunoB? [IpuBecTu mpumepsl.

2. Yto Takoe p-n nepexon? KakoBsl cBoiicTBa P-N nepexona?

3. YTto Takoe MoJaylnpOBOJHUKOBBIA TPAH3UCTOP?

4. CpoiicTBa NOJYIPOBOJHUKOBOTO TpaH3UCTOpa?

5. Yo Ttakoe nupdy3usa? OT yero 3aBUCUT CKOPOCTh AU dy3un?

6. Uro Takoe wHOHHas uMIUIaHTauus? VoHHas UMIUTaHTalUMsa Kak CHOoco0 W3MEHEHUs Tuma
IIPOBOAMMOCTH MOJIYIPOBOAHUKOBBIX MaT€pHAIIOB?

7. Yto Takoe anuTakcus?

8. 3alIUTHBIE MACKU B TEXHOJIOTUSAX MUKPOAJIEKTPOHUKU?

9. ®oronurtorpadus Kak cnocod GopMUPOBaAHUS TOMOJIOTUN MOTYTIPOBOJHUKOBBIX TPUOOPOB?

10. XuMuueckue mporecchl MUKPO3JIEKTPOHUKE?

11. Yro Takoe miazsMOXUMHYECKOE TpaBiaeHue?

12. B yem 3akiIr04aeTcsi METOI MOJICKYJISIPHO-TYYEBOM AMUTAKCHUH.

13. Kakue MeTonpl HMCCIEIOBAaHUS MHUKPO- U HAHOCTPYKTYP MPUMEHSIOTCS AJI UCCIETOBAHHS HX
XMMHUYECKOTo cocTaBa’?

14. Kakue MeTOIBI HCCIEIOBAaHUS MHKPO- M HAHOCTPYKTYP HPUMEHSIOTCS [UJIsl HMCCIEI0BaHUs
KPUCTAJUTMYECKON CTPYKTYPBI?

15. Kak ycTpoeH mpoCBeYHBAIOLINI 3JIEKTPOHHBIH MUKPOCKOTT?

16. ®opmupoBaHHe KOHTpAacTa B IPOCBEUUBAIOLIEM 3JIEKTPOHHOM MUKPOCKOIE?

17. B uem 3aximouaetcs Oxe-addexr?

18. KakoBsl qocTonHcTBa MeTo1a OKE-3JICKTPOHHON CIIEKTPOCKOTUU?

19. Kakumu cBoiicTBamu 0071a7aeT Ja3epHOE U3TydeHHe?

20. [IpuHUM AeiCTBUS MOTYITPOBOIHUKOBOTO Jiazepa?

21. [lpuHuun neicTBus cBeroauoaa?

22. Kak ycTpoeH (hOTO37IEKTPOHHBIA YMHOKHUTENb?

23. Kakue ¢uznyeckre 3pGeKThl UCTIONB3YIOTCS B (POTOYMHOXKUTENAX?

24. Kak ycTpoeHa MUKpOKaHaIbHas IJIACTHHA, €€ TPUHIIMIT IeHCTBHS?

25. DneKTpOHHO-ONTHYECKHE ITPeoOpa3oBaTeIH.

26. DNeKTpOHHO-Ty4YeBbIE IEpeatonIie TpyOKH, UX NPUHIMIT JeHCTBUS?

27. IlpumeHeHnue nazepos?

28. JlazepHas crepeonuTorpadus, OCHOBbI MeTOa?

29. UnTtepdepeHius cBeTa B U3BMEPUTENBHBIX TEXHOIOTHIX ?

30. Dddext Jomiepa B UBMEPUTETHHBIX TEXHOJIOTHIX?

31. IlpuHIMn AecTBUS Ta3epHOTro JajdbHOMEpa?

32. Kakoe npuMeHeHHE HaXxO/IAT JIa3ephbl B CTPOUTENBCTBE, TONOrpaduu U reoie3un?

33. ckyccTBEHHbIE CIYTHUKH 3€MJIM UCTOPHUS U COBPEMEHHOCTh?

34. OpOUTHI UCKYCCTBEHHBIX CITYTHUKOB 3eMin?

35. I'eocranmonapHble OpOUTHI, X peuMyLiecTBa?

36. I'eocTanimoHapHbIe CIYTHUKH, UX IPUMEHEHME?

37. ClyTHUKOBBIE HABUTALIUOHHBIE CUCTEMbI, UX MPUHIINIT T1EHCTBUS?

38. HaBuramumonsnas cucrema ['JIOHACC?

39. Hapuranuonnas cuctema GPS?

40. McTOYHMKH MTOTPEIIHOCTH HABUTAIITMOHHBIX U3MEPEHUI?

7.3. Cucrema OLIEHHBAaHMS PE3yJibTATOB OOYYEHHS MO AMCLUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIHHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YsI HAYYHbIE IOCTHXKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITEIILHO U TBOPUYECKH PEIIATh CIOKHBIE MTPOOIIEMBI
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIESCKHUE 3HAHUS JIJIsl BHIOOpA METOIMKHY BBITTOJHEHHS 3aJJaHUI;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHUE OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueit
POrpaMMoOil o AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH M JIOTHYECKH MTPABHILHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSIX, YIaCTUE B IPYNIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITN;

- 6e3 3aTpyJHEeHU BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHU;

- 000CHOBBIBAET XO/JI PEIICHUS 33134 0e3 3aTpyIHEHHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCMOJIb30BAHNE HAYYHON TEPMUHOJIOTUHN, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM y4EOHON NUCLUILIMHBI, YMEHUE €0 UCII0JIB30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIBHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHHS TUCbMEHHON pabOThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMbIE /ISl OLIEHKU 3HaHWUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS TPOMEXYTOUHOM aTTecTalluy 00yJaroINXCsl
Bompocs! 11t npoBeeHrs MPOMEXYTOUHOM aTTecTalii 00yJarommxcs o Kypey
«OCHOBBI COBPEMEHHBIX TEXHOJIOTHII»

. IIpyHUMI TEWCTBUA TETJIOBOTO JBUTATEIS

. JlBurareiab BHYTPEHHETO CrOpaHUs

. 'a30TypOMHHBII ABUTATEIH

. DIIEKTPUYECKHE 3apsbl U JIEKTPUUECKOE NOJIE. DIEKTPUUECKUI TOK.

. DNeKTpOMarHuTHasi UHAYKIHS. DIEKTPOMAarHUTHBIN TeHepaTop FIEKTPUYECKOTO TOKA.

. DIIEKTPOMarHUTHbHIE BOJIHBI.

. [lepenaya nndopmanuu. Ananorosas u AUCKpeTHas ¢popMa nepeaadn nHGopMaluu

. Monynauus u AeMOAYJISUs JIEKTPOMarHUTHON BOJIHBI.

. [IpoBOAHMKY, TOTYIIPOBOAHUKH, TUIIEKTPUKH.

10. [omynpoBoaHuKH N-THNa U P-Turna. CrnocoObl U3MEHEHHUS THITa IPOBOJUMOCTH MOTYITPOBOIHUKA.
11. DnekTpOHHO-IBIPOYHBIN NTEPEXO/I, Er0 CBONCTBA.

12. Iuddy3us u MOHHAS UMIUIAaHTALUS KaK CLIOCOOBI BBEACHNUS IIPUMECH B MOJTYITPOBOIHUK.
13. ®oronuTorpadus.
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14. ITpuHIUIT 1EWCTBUSA MPOCBEUUBAIOIIETO AIEKTPOHHOTO MUKPOCKOTIA.
15. IlpuHnun nelcTBUs pacTPOBOIO AIEKTPOHHOI'O MUKPOCKOIIA

16. Oxe- apdexrt. Oxke-2MeKTPOHBI. DHEpPreTHIecKuil criekTp Oxe-3JIeKTPOHOB.
17. DHeproananu3aTop chepUIECcKOe 3epKalo.

18. DHeproananu3aTop HUUIMHIPUYECKOE 3€PKAIO.

19. IlpuHuun nelcTBUS CKaHUPYIOLETO 30H10BOI0 MUKPOCKOIIA.

20. B yeM cOCTOUT METOJl MOJIEKYJISPHO-ITY4E€BOM SUTAKCUU?

21. B 4eM COCTOUT METO ICKTPOHHO-TY4IeBOM TUTOrpaduu.

22. CBETOIMO/IbI, X MPEUMYIIECTBA U IPUMEHEHHE.

23. IlonynpoBOJHUKOBBIE J1a3€PbI, UX IPUMEHEHHE.

24. IlpuHuun 1elcTBUA KaHAJIbHOTO YMHOXKHUTEIS.

25. Yro coboii mpeacTaBisieT HOTOAIEKTPOHHBIN YMHOKHUTENb.

26. Kak ycTpoeHa MUKpOKaHaIbHas MJIACTHUHA.

27. Kakoe npuMeHeHUe Hax0A9T MUKPOKaHaJIbHbIE [IJIaCTUHBI.

28. DIIeKTPOHHO-ONITUYECKHUE MMPe0Opa3oBaTeid, yCTPONUCTBO, MPUHIIHUI ICHCTBHS.
29. DneKTPOHHO-ITy4YeBbIE TIEPENAIOIINE TPYOKH.

30. ITpubopsI ¢ 3apsI0BOI CBA3BIO.

31. IlpuHuunuanpHas cxema jasepa.

32. T'a30BBbI€ Ja3epbl, UX YCTPOHCTBO U XapaKTEPUCTHUKHU.

33. TBepaoTenbHbIE JIa3€phl, UX YCTPOMCTBO U XapaKTEPUCTUKH.

34. CpoiicTBa JIa3epHOT0 U3JIYyYEHHUSI.

35. PaccesHue u NOTJIOIIEHHE Ja3€PHOT0 U3IYyUYCHUS.

36. [IpumeHeHme a3epOB B MPOMBIIIICHHBIX TEXHOJIOTHSX.

37. IlpumeHeHue a3epa B MEULIUHE.

38. JIazepHas cTepeonauTorpadus.

39. ®u3nueckue NPUHLIKIIBI JIA3EPHBIX U3MEPEHUH.

40. SIBneHue uHTEPPEPECHIINHN CBETA.

41. SIBneHue nossApU3aIMK CBETA.

42. Dddext Jonnepa 11t 371€KTPOMAarHUTHON BOJIHBI.

43. DIUrncoMeTpuIeCcKue METO/IbI.

44. JIupapsl. [puHiun gecTBus.

45. JIunapsl B CTPOUTENBCTBE.

46. JIunapsl B KOCMUYECKOH M aBUAIIMOHHOM reoIe3un U Tonorpaduu.
47. CnyTHHKOBBIE TEXHOJIOTUH CBS3H, UX MPEUMYILECTBA.

48. I'eocTaniMOHapHbIE CITYTHUKHU.

49. Paauyc 1 BeICOTa OpOUTHI F€OCTAIMOHAPHOTO CITyTHHKA.

50. Ilepuon obpalieHns: Te0CTallMOHAPHOTO CITYTHUKA M €r0 YIIIOBas CKOPOCTb.
51. T'eocunxpoHHas opoura.

52.T'eocranmonapHass opOuTa ee JOCTOMHCTBA U HEJJOCTaTKH.

53. KBazu-reocramuonapHas opoura.

54. OpOuTtsl «Monaus u «TyHapay.

55. I'moGanbHbIE HABUTAITMOHHBIE CHCTEMBI.

56. Ctpykrypa cuctemsl GPS.

57. Ctpyktypa cuctemsl [ JIOHACC.

58. Hapuramnmonnast cuctema BDS.

59. Hasuranmonuas cucrema 'AJIMJIEO.

60. CriocoOb!I MOBBIIIEHUS TOYHOCTH CITYTHUKOBBIX HABUTALIMOHHBIX U3MEPEHUH.

7.4.2. IlpakTryeckue 3aaHus 1J1s POBEICHHs TPOMEKYTOUHOM aTTecTali 00yJaromuxcst
Jnist mpoBepky cOPMHUPOBAHHOCTH MHIUKATOPA AocTrkeHUs komnerenuun  OITK-1.3
Tembl 10kI1a0B 1O Kypcy «OCHOBBI COBPEMEHHBIX TEXHOJIOTHI
1. TeruoBele MamuHbl. Mctopust coznanus.
2. JIBuratenab BHYTPEHHETO CTOPaHUsI- UCTOPHSI U COBPEMEHHOCTb.
3. Tepmoaunamuueckue MUKIbL. OCHOBBI 3 (EKTUBHOCTH.
4. 'a30TypOMHHBIN ABUTATEIb, (PU3NYECKUE MPUHIUTIBI () YHKITMOHUPOBAHUSI.



5. DIeKTpOMOOMITb, TPEUMYIIIECTBA H HETOCTATKH.

6. 'ubpuiHbIe TEXHOJIOTHH B TPAHCIIOPTHBIX CPEICTBAX.

7. «3eneHas» SHEepreTuka.

8. DnexkTpuyeckas CBsi3b, UCTOPUS U COBPEMEHHOCTb.

9. CotoBas cBs3b, KaK 3TO paboTaeT.

10. Poxxnenrie MUKpO3JIEKTPOHUKH. Benuyaiiias HaygyHO-TEXHUUYECKask PEBOJIIOLIUS.

11. MuxpoanekrpoHuka. COBpeMEHHOE COCTOSIHHUE.

12. OT 371€eKTpOHHOM JaMIbl K UHTETPAJIbHBIM CXEMaM.

13. Inddyszus, puznueckoe sBICHUE U TEXHOJIOTHS.

14. lonnoe nerupoBanue. MicTopusi TEXHOJIOTUU U COBPEMEHHBIE BO3MOKHOCTH.

15. TexHOI0rNY TOHKUX TUICHOK.

16. I'azohaznas snurakcusi, GU3NKO-XUMUYECKHUE OCHOBBI.

17. ®otonutorpadusi, Gprusrnueckre OCHOBBI U OTPaHHYEHUS.

18. DneKTpoHHO-TTy4YeBast TUTOTrpadusl.

19. MonekynsapHO-1y4deBas SIUTaAKCHS.

20. DnexTpoHHas MUKpockonus. Mcropust meroaa.

21. IlpocBeunBaroas MeKTPOHHAS MUKPOCKOMUS, (PU3NYECKHE OCHOBBI M OTPAaHUYCHHS.

22. PactpoBasi 2JIEKTPOHHASI MUKPOCKOTHS, (PM3HUUECKHE OCHOBBI M OTPAaHUYCHHUS.

23. Oske-3IIeKTPOHHASI CIIEKTPOCKOMNHUSL, (PU3MUECKHE OCHOBBI U OTPaHUYEHUSI.

24. ®u3nyecKue METOIbl UCCIIEIOBAHMSI JIEMEHTHOT'O COCTaBa MOBEPXHOCTH.

25. IlonynpoBOJHUKOBBIE Ja3epbl HICTOPHSI U COBPEMEHHOCTb.

26. CBerouoabl, UCTOPUS CO3TaHMSI U COBPEMEHHBIN YpOBEHb.

27. ®OTOAAEKTPOHHBIE YMHOKHUTENH, (U3NYECKUE OCHOBBIL.

28. DNeKTpOHHO-Ty4Y€eBbIE IEPEIAIOIINE TPYOKH.

29. Jlazepsl, ucTOpUs CO3AaHUS.

30. JIazepsl B IPOMBIIIICHHBIX TEXHOJIOTHUSX.

31. MenunuHckoe MpUMEHEHHE JTa3ePOB.

32. OcCOOEHHOCTH JIa3epHOTO H3IIydeHHs. Mepbsl TPEeAOCTOPOKHOCTH TpU paboTe ¢ JIa3epHBIM
U3JIy4YEHUEM.

33. JIazepnas ctepeonutorpadus, 00J1acTh MPUMEHEHUS.

34. O¢ddexr Homnepa, puzndeckas OCHOBA U3MEPHUTEIbHBIX TEXHOJIOTHH.

35. Dnuncomerpusi.

36. JlazepHble METO/IbI HCCIIEOBAHUS aTMOC(hEpHI.

37. JIazepHbie U3MEPEHHS B CTPOUTEIHCTBE.

38. JlazepHble U3MEpEHHs B T€0I€3UU U Tomorpadum.

39. JlazepHbl€ TUPOCKOIIBI.

40. KocMHuueckue CUCTEMBI CBSI3HU.

41. OpOuUTHI CIyTHUKOB.

42. PernoHanbHble CIYTHUKOBBIE HABUTALIMOHHBIE CUCTEMBI.

43. I'no0anbHblEe CIYTHUKOBBIE HABUTAIITIOHHBIE CUCTEMBI.

44. Cucrema GPS, uctopus co3iaHusi U COBpEMEHHOE COCTOSIHHUE.

45. HaBuranumonnast cucreMa I anuieo.

46. Cucrema I'JTOHACC, uctopus co3naHus 1 COBpEMEHHOE COCTOSTHUE.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUIUHN )
KypcoBbie npoekTsl(paboThl) yueOHBIM MJIAHOM HE MPEIyCMOTPEHBI.

7.5. Metoanueckue MaTepuabl, ONpeessonne Mpole ypbl OlIEeHUBaHHs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OTbITa PO ECCUOHATBHOM e TETbHOCTH, XapaKTepU3YIOIUe 3Tanbl POPMUPOBAHUS KOMITETEHIIUN

[Ipouenypa mpoBeneHUS MPOMEKYTOUHOM aTTECTallMM TEKYLIEro KOHTPOJS YCHEeBAaeMOCTHU
pernameHTupyerca IlonokeHHMEM O TEKyIleM KOHTpPOJIE YCIIEBAEMOCTH M IPOMEXYTOUHOM aTTecTaluH
oOydJaroruxcs mo nporpammam Beiciiero oopazoanusi CIIGIACY.

[Iponienypa oueHuBaHus (POPMUPOBAHUS KOMIETEHIMH NpU TNPOBEACHUM TEKYIIETO KOHTPOJIS
npuBeaeHa B myHkre 7.2 PII/I.

TumnoBele KOHTPOJILHBIC 3aJaHHSI MJIM UHBIE MaTepHaJIbl TEKYIEro KOHTPOJIS MIPUBEACHBI B IIyHKTE 7.3

PTI]T.



Tunosble nMpakTUYECKUE 3aaHUs AJIs IPOBEIACHUS TPOMEKYTOUHOM aTTeCTallui MPUBEIECHBI B TyHKTE

7.4.2 PIIJL.

[TpomexxyTouHas aTTecTalus 1Mo TUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa

OreHKa «3a4TeHo»
- HaJIMYMe CUCTEMATU3UPOBAHHBIX 3HAHUH 110 JTUCIUTLINHE,

- YCBOCHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOU pabodeil MporpaMMoi;

- YMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIUAX W HAMPABICHUSAX IO JUCIUIUIMHE U
JIaBaTh UM OLICHKY;

- HCIIOJIB30BaAHHUC HaquOﬁ TEPMHUHOJIOTUH, CTHJIUCTHYECKOEC M JIOTHYCCKOC H3JI0KCHHUEC OTBETA HaA

BOIIPOCHI, YMCHHC [1€JIaTh BBIBO/IbL oe3 CYHICCTBCHHBIX OH_II/I6OK;

- IOCTAaTOYHBIN ypoBeHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMMe KOMIETEHIIHH.

OlLieHKa «HE 3a4TEHO»
- (hparMeHTapHbIC 3HAHUS 110 TUCIHUILIHHE;
- OTKa3 OT OTBETA;
- 3HaHUE OTJICIBHBIX KICTOYHUKOB, PEKOMEH/IOBAaHHBIX pa00oYeill MpOrpaMMOii 10 TUCIUILIHHE;
- HEYyMCHHE HCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJTM4ue TpyObIX OMIMOOK B OTBETE;

- HU3KUH YPOBEHb KYJIbTYPHI UCTIOTHCHHSI 33/ IaHUK;

- OTCYTCTBHUE C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B Pa0OYei MporpaMMe KOMITCTECHITHIA.

7.6. Kpurepuu onieHuBaHus CQOPMUPOBAHHOCTU KOMIETSHIIMA MTPH MPOBEICHUU MPOMEXKYTOUHON aTTECTAllUU

Kpurepun
OLICHUBAHHUS

YpoBeHL OCBOCHHUS U OLIEHKA

Orenka O1enka
«HEYIOBJIETBOPUTEND | «yIOBIETBOPUTENHH | OlLleHKa «XOPOIIO» OneHka «OTJIIMYHOY
HOY» o»
«HE 3aUTEHO» «3a4TEHOY
YpoBeHb OCBOEHHS | YPpOBEHb OCBOEHHS | YPOBEHb OCBOEHUS YpoBEeHb OCBOECHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Komnerennuu He Komnerennuu Komnerenuun Komnerennuu
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. chOopMUPOBaHbL.  [copMUpPOBaHbI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE
c(hOopMHUPOBaHbI

0a30BbI€ CTPYKTYpHI
3HaHUHU. Y MEHUA
(dbparMeHTapHbI 1
HOCST
PENPOTYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyeTCS
HU3KHUU YPOBEHb
CaMOCTOSITEIBHOCTH
IIPAKTUYECKOIO
HaBbIKA.

CHUCTEMHBIE. Y MEHHS
HOCAT
pPENpPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHHUIO TUIIOBBIX
3aaHuN.
JleMoHCcTpUpyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSATEIIBHOCTH
YCTOMYUBOTO
MPAaKTUYECKOTO
HaBbIKa.

BCECTOPOHHHE. Y MEHUS
YCIIELIHO IPUMEHSAIOTCS
K PEHIEHUIO KaK
TUIIOBBIX, TAK U
HECTaHIapTHBIX
TBOPYECKUX 3aJaHUN.
JemoHCcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATENIBHOCTH,
BBICOKAs aJallITUBHOCTD
MIPAKTUYECKOTO HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHYECKOTO IIOHUMaHHE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOIIPOCOB | apTryMEHTHPOBAHHBIE
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MOHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana, CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBJICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSCHATH CBSA3h | pamMKax 00CYKIaeMbIX
3HaHUA JIOTIOJIHUTENIBHBIX | HETOYHBIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U OCJIeA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI Ha BCE 3aJaHHs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOTIPOCHI HK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABUJILHO BBITTOTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTHIECKOE MPAKTHYECKOE 3aJaHHE
oOyuaromuiics 3aJaHue OuieTa ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBIINMHU OTJINYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. pamMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepHaia.
[IpakTnueckue OIIMOKH B yMeHHs B paMKkax | Pemaer npennoskeHHbIe
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTHYCCKHUE 3aTaHUS
BBIITOJIHEHBI U peuieHun yueOHOTro MaTepuana. 0¢e3 ommnboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIe OTBeTHI1 Ha BCe
OTBEUYAET Ha BOMPOCHI 3aJaHuM. MPAKTUIECKHE JIOTIOJTHUTEIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOIIOJTHUTEIbHEIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpA METOUKHU
JlonyckaeT rpyoble BBITIOJIHEHUS METOJUKY BBITIOJTHEHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKH PEILICHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBAET XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBaeT peLLIeHUs 3a1a4uu.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHS (3HAHUS, YMEHUS, BIaJCHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOpOLI0»/«3a4TE€HOY» BBICTABIISIETCS, €CIIM CpeHee apu(PMETUUECKOe HAXOAUTCS B UHTEpBAJIE
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISICTCS, €CIIU CpeIHEE apu(PMETHIECKOE HAXOUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHue JUCIUIINHBI (MOYJIs)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILISIPOB/IIEKTP
oHHEIN aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

OcHOBHAS JJUTEPATYPA

1 Kapnamyk B. U., CnyrHukoBas HaBurauus. Metonsl u cpenctsa, Mocksa:
COJIOH-TIPECC, 2016

5 bepiuu A. H., CotoBbie cuctembl cBsizu, MockBa: MurtepHer-Yuusepcuret| http://www.iprbooksh

9bC

Nudopmannonnsix Texunonoruit (MHTYUT), 2016 op.ru/52177.html

3 Spoukas E. B., Marseea A. B., Jlpsuenko A. A., Teorpaduueckue| http://www.iprbooksh
uHopmannonHble cucreMsl, Mocksa: Ail [lu Ap Menua, 2021 0p.ru/101351.html
I'py3nos B. B., Konkosckuii 1O0. B., Kpumronos A. B., Kynpa A. U., Hossle

4 |TeXHOJOTMH IUCTAHIIMOHHOTO 30HIMPOBAHMS 3eMIIM M3 KOCMOca, BopoHex: 9BC

TexHocdepa, 2019
JIomoJIHUTEILHAA JIUTEPATYPA




lanoukun B. A, BBeneHue B HAHOTEXHOJOTUM M HAHORJIEKTPOHHKY, Camapa: http://www.iprbooksh
1 |lToBo/KCKHIT  TOCYIapCTBEHHBIH  YHHUBEPCHTET  TCJICKOMMYHHKAIUH U OF.) ru /712;25 html
nHbopmaruku, 2013 ) '

Hesonur B. K., 30HI0BbIC HAHOTEXHOJOrMH B 3JekTponuke, Mocksa:| http://www.iprbooksh

2 Texnocdepa, 2014 op.ru/26894.html
3 Tumomkun A. WM., Koctiok JI. B., CnoyrHukoBasi CBsi3b W HaBUTallUs, 9BC
Crasponous: CeBepo-KaBkasckuii dhenepanbublil yausepcutet, 2018
[Tapxomenko 1O. H., Tlomucan A. A., ®u3uka U TEXHOJOTHUS TPHOOPOB 9bC

4 |poronuku. ConHednast SHEPreTHKA ¥ HAHOTEXHOJOTHH, MockBa: M3aarenbekuit
Jlom MUCuC, 2013

5 [TonsxkoB B. B., buomenununckue HaHoTexHosoruud, Pocros-Ha-/loHy, 9BbC
Taranpor: U3gareasctBo K)xHOr0 hemepanpaoro yuusepcurera, 2018
Ckanenxas W. E., Ilpokomenxo B. T., Ckaneuxuit E. K., Begenue B 9BbC
6 |mpuxmagHyro s;munncoMeTpuio. Yacte 3. DIITHIICOMETPHS TPOXOISIIETO CBETa, ,
2014
Ceerimmunbii A. M., Kurses U. JI., Mukpo- 1 HaHOTEXHOJIOTMM Ha OCHOBE 9BC

7 |KOrepeHTHBIX M HEKOI€PEHTHBIX HMCTOYHHKOB H3IydcHHs, PocroB-Ha-JloHYy,
Taranpor: U3narensctBo IOxHOr0 henepanpaoro yausepcurera, 2018

Voiin Tomacu, buprokoB H. JI., DnektpoHHble cucteMbl CBsizu, Mocksa:| http://www.iprbooksh
Texunochepa, 2016 op.ru/58897.html

CxoponymoB A. U., Cyxopykosa U. 0., CiyTHUKOBBIE U HAa3eMHBIE CHUCTEMBbI 9BC
1 |pammocBsizu, MockBa: MOCKOBCKHI TEXHMYECKUH YHHUBEPCHUTET CBS3H U
nHhopmaruku, 2018

5 Kpyrorun [I. T'., Ucropus u MeTomosnoruss HayKh M TEXHUKH B 00JIaCTH 9bC
3JIEKTPOHMKM ¥ HaHOoTexHoJioruu, MockBa: MUCHC, 2015
3 [Taxno E. A., CamoxBanoB A. A., JlazepHble MHKpPO- M HaHOTEXHOJIOTHH, 9BbC

Cankt-Iletepoypr: HUY UTMO, 2015

OO0yuaromiuecs U3 yrciaa HHBaIUA0B U Ul ¢ OB3 obecnieunBatoTCst eYaTHBIMU U (MJIN) 3JIEKTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/10POBBS.

8.2. Ilepeuenn pecypcoB MH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTu «HTepHeT», HeOOXOAMUMBIX s
OCBOEHUS IUCIUIIITUHBI (MOTYJIs)

HaunmenoBanue pecypca CeTtu «I/IHTepHeT» 9J'IeKTpOHHLII71 aZipec pecypca

Beenenue B GU3HKY J1a3€pOB Kype JTEKIUI https://teach-in.ru/course/laser-physics

Jlasepbl 1 UX IIPUMEHEHHE. http://window.edu.ru/resource/946/2094 6
Jlexkuus.

BBe/ieHue B Ja3epHbIE TEXHOIOTUH https://online.mephi.ru/courses/new_tec

hnologies/laser/

Jlexknusa

8.3. Tlepeuenb coBpeMeHHBIX MPOPECCUOHATHHBIX 0a3 TaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haunmenosanue DJIEeKTPOHHBIN aJpec pecypca
https://www.spbgasu.ru/Univer
OopazoBarenbHbie nHTEpHET-pecypchl CITIOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

bubmuoreka mo EctectBeHHBbIM Haykam Poccuiickoit AkajgeMuu Hayk

(PAH) WWwWWw.ras.ru
Tex.JIut.Py - TexHuueckas aureparypa http://www.tehlit.ru/
Enuuelii  5neKTpoHHBIH  pecypc  y4eOHO-METOAMYECKOW JIMTEpaTyphl

CLI6LACY www.spbgasu.ru

Bcepoccuiickuii  MHCTUTYT Hay4YHOM W TEXHHUYECKOW HH(OpMAINH

(BUHUTHN) www?2.viniti.ru




Poccuiickast rocygapcTBeHHass OMOINOTEKA www.rsl.ru
®enepanbHbI O6pa30BaTeH”I:HBII/I nopran "EauHOoe OKHO jocryna K http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

Hayunas JIEKTPOHHAS
Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU suborexa eL IBRARY RU
DIEeKTPOHHO-O0MOIMOoTeYHas cucTeMa nu3areinbersa "Jlans" https://e.lanbook.com/
DnexTpoHHas bubnnoreka Upouc 64 Ihl}g;)://ntb.spbgasu.ru/|rb|S64r_p
Cucrema nucrannronsoro ooyuyenuss CIIGIACY Moodle https://moodle.spbgasu.ru/

8.4. llepeyenbp WH(MOPMAIMOHHBIX TEXHOJIOIMHA, MCIOJNB3YEMbIX IMPU OCYLIECTBICHUU OOpPa30BaTEIHLHOTO
mporiecca IO JUCIHUIUIMHE, BKJIIOYas IIepeuyeHb JIMIEH3MOHHOTO M CBOOOJHO paclpoCTPaHsSIEMOro
MIPOrpaMMHOTO o0ecreueHus

Crnioco6 pacripocTpaneHus
Haunmenosanue (JTMIIEH3MOHHOE WJIH  CBOOOHO
pacopocTpaHsIeEMOE)

HoroBop Ne 132009689201 ot
18.12.2020r [IporpammubIie
npoayKTel MaiikpocodT, noroBop Ne
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykThl Maiikpocodt, goroBop No
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horosop Ne /132009689201 or
18.12.2020r IIporpammHbIe
npoaykTel MalikpocodT, goroop Ne
Microsoft Project 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horoop Ne 01 ot 03.04.2018r c

TexHokan 000 «TEXHOKA I»

8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNE TUCITUTIITHHBI
Caenennsi 00 OCHAIEHHOCTH YIeOHBIX ayIMTOPUA M TOMEIIEHHUH TSI CAMOCTOSITEIIbHON PaOOTHI

HaunmenoBanue y4eOHBIX ayIuTOpHil ¥ moMerieHuii|  OcCHaIEeHHOCTh 000pYIOBaHUEM M TEXHUYECKUMU
JUTSL CAMOCTOSITENIbHON pabOThI cpelcTBaMu O0yueHus




40. Y4yeOHBIC ayIUTOPUH I CAMOCTOSTEIbHON

paboThI

ITomemenune JU1st CaMOCTOATEIILHON paboThI
(KOMIIBIOTEPHBIH KJ1acc):

[MK-12 mr. (cucTeMHBIA OIOK, MOHHUTOp, KIaBUATypa,
MBIILIb) C  YCTaHOBIEHHBIM  MYJIbTUMEIUNHBIM
obopynoBanueMm (IIPOEKTOp, O3KpaH, KOJOHKH) C
noctynoM k cetu «HTepHeT» U obecredeHreM JocTyna
B DJICKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGI'ACY; nocka MapkepHas; KOMIUICKT

yueOHoi MeOenr Ha 12 mocaoYHbIX MECT.

40. KoMIbroTepHbIN KJ1acc

Pabouue mecra ¢ IIK (cTos1 KOMIBIOTEPHBIN, CHCTEMHBIN
0JIOK, MOHHUTOp, KJIaBUATypa, MBbIIIb), CTOJ pPabOUui,
noakatoueHue Kk kommberotepHo cetu CIIOIACY,
BbIXOJ B Internet

YyeOnass ayauTopuss Uil TPOBEACHHUS  3aHATUH
JEKIIMOHHOTO  THUMA, KOMIUIEKT MYJIbTHUMEIUHHOTO
000pyIOBaHUSA [IEPCOHAIBHBIN KOMIIBIOTE
40. VYdeOHblE ayAWTOPUU JJIs  MPOBEIACHUS PYyA N (nep p
N MYJIbTUMEIUMHBIA  IIPOEKT KpaH HO-CACTEM
JICKUMOHHBIX 3aHITHU ¥ el POCKTOD, IKpaH, ayﬂuo cHCTeMa),
JIOCKa, 9KpaH, KOMILIEKT yaeOHOMH Meoenu,
noakiatoueHue Kk kommbrotepHo cetu CIIOIACY,
BBIX01 B MHTEDHET
Kommnekr MYIbTHUMEIUHHOTO o0OpyI0oBaHUs
40. VYdeOHble ayAUTOPUU JJisi  MPOBEICHUSA MY A PY/OBaHHA
. (mepcoHaTbHBIH KOMITBIOTED, MYJIbTUMETHHHBIN
MPAKTHYECKHUX 3aHATUH, TPYIITIOBBIX U
o MIPOCKTOP, JKpaH, ayJuo-CHUCTEMa), JIO0CKA, KOMIUJIEKT
WHIMBUTyaJIbHBIX KOHCYJIbTaITHH, TEKYIIETro

KOHTPOJIA U HpOMe}KYTOqHOﬁ aTTcCTalluu

y4aeOHOI MeOeln, OJKIIOYCHHE K KOMITBIOTEPHOU CeTH
CII6I'ACY., Beixoa B UHTEpHET

Jns naBanunos u aun ¢ OB3 obecnieunBaroTes crieuaibHbIe YCIOBUS IS TOMyYeHHUs 00pa3oBaHUs B
COOTBETCTBHUH C TPEOOBAHUSMHU HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.




Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKHU
21.03.02 3emneycTpoiicTBO 1 KagacTpsl (mpuka3 Muno6puayku Poccun ot 12.08.2020 Ne 978).

[Tporpammy cocTaBuI:
3aB. ka@., k.T.H. M.H. bapames

[Tporpamma oOCykeHa 1 pEKOMEHI0BaHa Ha 3acenanuu Kadeapbl CTpOUTENbHON PU3UKHA U XUMUN
07.06.2021, mpotoxkos Ne 6
3aBeayromuii kadenpoit  k.1.H., M.H. baparmes

[Tporpamma o00peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
17.06.2021, npotoxos Ne 10.

ITpencenarens YMK  k.T.H., nouent 1.1. CyxaHnoBa
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