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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 OOMICTTPOGECCHOHATBHBIX 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/n e Yroume Auet JOCTH>KEHUS! KOMITETEeHLIUU
1 [Konuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS OIIK-1.3
2 |MudopmanioHHbIE TEXHOIOTUN YK-L1, YK-12, YVK-1.6, OIK-9.1,
OIIK-9.2, OIIK-9.3
3 |BBexenue B CrieMaILHOCTD OIIK-7.1, OIIK-7.2




KoHnenmuu cOBpeMEeHHOTO €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 PECYPCOB IS MPOPECCUOHATBLHOM e TEIIEHOCTH,

JomKkeH yMeTh:

- HCIIOJIB30BAaTh HEOOXOIMMbIC MATEMAaTHYECKIE METOIbI 1 HHCTPYMEHTAIbHBIC CPEJICTBA JJIsI PEIICHUS
MIPUKJIATHBIX 3a/1a4

paboTath ¢ HH()OPMAIMOHHBIMU PECYpCaMU B TII00aTbHBIX KOMITBIOTEPHBIX CETSIX

- BBIOMpATh ONTUMAJIbHBIE METOJbI TIOMCKAa U 0TOOpa MH(OPMAIMKU B COOTBETCTBUHU C TMOCTABJICHHON
3ajavecii;

- CHCTEMaTH3UPOBaTh HH(MOPMAITHIO;

- HCIIOJIB30BAaTh HEOOXOIMMbIC MATEMATHIECKIE METOIbI 1 HHCTPYMEHTAIbHBIC CPEJICTBA JJISI PEIICHUS
MIPUKJIQTHBIX 33]1a4;

- pa3pabaThIBaTh AITOPUTMBI PEIICHUS TOCTABICHHBIX 3a]1a4

JloJDKeH BIajeTh:

METOJIaMHU TIOMCKA, XpaHeHUS U 00paboTku wmHDOpMammu, TpeOyeMon Ui PEIICHUs MOCTABJICHHOM
3a/1a4n

Ne Mocie N — Koa u HanMeHoBaHMe HHANKATOPA
/1 AyIOHIHe et JIOCTYIKEHUS] KOMITCTCHITUU
1 [[eorpadudeckne nHHOPMATMOHHBIC CUCTEMBI OlIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK
-4.4, OIIK-4.5, TIK-2.5
2 |MudopmanroHHBIE TEXHOIOTHUHU B 3eMileycTpoiicTBe U kanactpax |[1K-1.7, T1K-2.4, T1K-2.5
3 |DoTorpammeTpHs U TUCTAaHIIMOHHOE 30HAUpoBanue Tepputopun |[1K-1.4, I[1K-2.5
4 |[IpuxnamHas reoae3us IIK-1.5, IIK-3.2
5 [udposoe kaprorpadupoBanue teppuropun u monenuposanue|lIK-2.5, TIK(ID)-1.1, TIK(LD)-1.2, IIK
00BEKTOB HEJBHUIKUMOCTHU (ID-1.3, IIK(ID-1.4
6 [Ipumenenue rno0anmbHBIX HaBUTaMOHHBIX  crmyTHHKOBBIX|[IK-1.3, TIK-1.4, TIK-1.5, TIK-1.7,
CHCTEM B 3€MJIEYCTPOUTEILHON U KaJaCTPOBOM NEITEILHOCTH I1K-3.2
. OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
7 |OCHOBBI HAyYHBIX UCCIIEIOBAHUMN 54
8 |be3omacHOCTH KU3HEACATETLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
9 |OCHOBHI TPaIOCTPOUTEIHCTBA U TNIAHUPOBKA HACEIICHHBIX MECT 74
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
-7.4, TIK-1.1, TIK-1.2, TTK-1.8, TTIK- 1.9,
10 |Texnomnorudeckas npaktuka. YacTs 1 [K-2.1, TIK-2.2, TIK-2.3, TIK- 2.4,
[K-2.5, TIK-3.1, TIK-4.1, TIK- 4.2,
MK-5.1
11 |Co3nanue nudpoBbIX MATPULl MECTHOCTH
12 Kaprorpado-reonesnaeckoe obecrieueHme KanacTpoBOH| (yrye 6 1 O[IK- 6.2, OTIK-6.3
JESITEIbHOCTH
OIIK-1.1, OIIK-1.2, OIIK-2.1, OIIK
-2.2, OIIK-2.3, OIIK-3.1, OIIK-3.2,
13 |TexHonmoruueckas npaktuka. Yacts 2 OIK-7.1, OIK-7.2, OIIK-7.3, IIK-
1.1, TIK-1.2, TIK-2.1, TTIK-2.2, TIK- 2.3,
[K-2.4, TIK-2.5, TIK-3.1, TIK- 4.1,
I1K-4.2. T1K-5.1. OIIK-6.1




4. O0beM aUCHUIIMHBI (MOAYJIA) B 3a4Y€THBIX €IUMHHMIAX C YKA3aHHEM KOJMYECTBA AKAJAEMHYECKHUX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0ydawiuxcs ¢ npemnogasartesneM (0 BHAAM Y4eOHBIX

3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
13 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MIPAKTHYECKYIO
4acoB 3
TIOATOTOBKY
KoHTakTHas padora 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
[Ipaxtrueckue 3amsaTus (11p) 16 0 16
Muast koHTaKTHasi padoTa, B TOM YHCJIe:
KOHCYJIBTAIMH 110 KypCOBO# paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3a4eTa C OIICHKOM; 3alIuTa KYpPCOBOM pabOThI
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(KOHCYNBTAIUS TIepe]T SK3aMEHOM U cllava IK3aMeHa)
Yacpl HA KOHTPOJIb 4 4
CamocTtositeqbHasi padota (CP) 36 36
O0mast Tpy10eMKOCTb JUCHMILIUHBI (MOIYJIS1)
4achl: 72 72
3a4eTHbIE eTHHHUIBI: 2 2
5. Conep:xxanue IMCHUILVIMHBI (MOXYJIsl), CTPYKTYPHPOBaHHOe MO pa3jejaM (TeMaM) ¢ yKa3aHHeEM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTuueckuit IaH AUCHUIUIMHBI (MOJTYJIS)
KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Jac. Kon
WHIUKATOP
£ a
S| JIeKuuu I13 JIP Bcero,
Ne Pa3gensl AUCIUILINHEL S CP IOOCTIDKEHU
8 yac. 4
W3 HUX Ha M3 HUX Ha W3 HUX Ha
MpaKTH- MpaKkTH- MpaKTH- KOMIICTCHIT
Bcero | ueckyro | Bcero | uweckyro | Bcero | weckyro 505!
HOATro- TOATro- THOATro-
TOBKY TOBKY TOBKY
1. |1 paznen. OCHOBBI COBpEMEHHBIX
TEXHOJIOTHI
OBOIIONHAA TEXHOJIOTHH,
1.1. [ucropuueckast perpocnektuBa.| 3 | 2 2 4 8 OIIK-1.3
CoBpeMeHHBIE TOCTUKEHUS.
1.2. [TBepnoTenbHas HIEKTPOHUKA 3| 2 2 4 8 OIIK-1.3
HanortexHonoruu u
1.3. 3| 2 2 6 10 OIIK-1.3
HaHOXJIEKTPOHHUKA
OnTUKO-3J1EKTPOHHHbBIE
1.4, P 3| 2 2 4 | 8 |OMNK-13
IpUOOPEI
1.5. [JIazepHble TEXHOIOTHH 3| 2 2 4 8 OIIK-1.3
duznueckue TIPUHIIATIBI
1.6. [pHHI 3| 2 2 4 8 | ONK-1.3
JIA3€PHBIX U3MEPEHHUM.
Jlazepnas U3MEpUTEIIbHAs
1.7, [ P P 3| 2 2 4 | 8 |ONK-13
TEXHUKA




KocMuyeckue TeXHOIOTUM CBA3U
1.8. 31 2 2 6 10 OIIK-1.3
Y HaBUTallUU
2. |2 paznen. KonTtposb
2.1. |3auér 3 4 OIIK-1.3
5.1. Jlekuun
No | HanmenoBanue pasznena o
. HanmenoBanue u KkpaTkoe coaepKaHue JIEKIUI
/1 U TEMBI JIEKITUHA
. |OBomroums TexHonormé, wucTOopuUueckas perpocnekTuBa. COBpEMEHHbBIE
OBOJIIOLIUS TEXHOJIOTUH,
JOCTUKEHUS.
HCTOpUYECKas
1 PeTPOCIICKTHER TexHomornyeckue JOCTHIKEHHUS HW3MEHUBIIME MHp. OHEpPreTuKka H
COBpeMeHHBIe. JBUTATEIECTPOCHUE.  DJEKTPUYECTBO. OJEKTPOHUKA. BpruncnurenabHas
TexHuka. Cuctemsl cBsi3u. VI3mepuTesbHbIe TEXHOJIOTHH.
JOCTH>KCHHUS.
TBepaoTenpHas 3JEKTPOHUKA
[lonynpoBonnuku. J[Ba TuUma MNPOBOAMMOCTU. IJIEKTPOHHO-IBIPOUYHBIN
9 TBepaoTenpHas nepexod. Bempsmiienne toka. IlomynpoBogHukoBbid auoxa. TpaH3ucrop.
AIIEKTPOHMKA Ou3nYecKkue OCHOBBI TEXHOJOTUI MHUKPOINEKTpoHUKU. uddy3us. Monnas
uMIUIaHTanus. dnurtakcus. @oronutorpadus. MHTErpanbHble CXEMBI.
HaHoTexHo0ruM 1 HaHORJIEKTPOHUKA
Mukpo- W HaHO- MaclITadbl CTPOCHHS BeliecTBa. MeToabl Co3daHus
HaHOCTPYKTYp. MONeKyIsipHO-1y4YeBasg HNUTAKCHs. OJIEKTPOHHO-IIydeBas
Hanorexnosoruu u
3 HAHO autorpadus. MeTopl nccie0BaHusI MUKPO- U HAHOCTPYKTYP. DJIEKTPOHHAS
3JIEKTPOHUKA
p MUKpockonus. Oxe-31eKTpOHHAs crieKTpockonusi. CkaHupyronias 30H10Bast
MUKPOCKOTIIHSL.
OnTHKO-371€KTPOHHHBIE TPUOOPHI
Hctounnkn u npuemMHukH cBera. Cseroguonsl. IlomynmpoBogHMKOBBIE
4 OnTHKO-37IeKTpOHHHBIE |nasepel. Kananbnbie ymHOMXUTENIH. @DOTOINIEKTPOHHBIE  YMHOXHTEIIH.
npuOopbI MuKpoKaHaJIbHBIE TUIACTHHBI. DJIEKTPOHHO-ONTHYECKHE MpeoOpa3oBaTesy.
DNEeKTPOHHO-TTyYeBble TNepefatonye TpyOkH, BUIAMKOHBL. [Ipubopsl ¢
3aps10BOM CBA3BIO.
JlazepHble TEXHOJIOTUN
OcHOBHbIE IOHSTHSI KBAHTOBOW TEOPUHU M3JIyUYEHUS U B3aUMOJICHCTBUS CBETa
¢ BeulecTBoM. [IpuHnunuaneHas cxema nasepa. ['a3oBele U TBEpAOTEIbHBIE
nazepbl. CBOMCTBA Jia3epHOro M3iAydeHus. VIMIylbCcHbIE Jla3ephl U Jla3ephl
5 | JlazepHbie TeXHOIOTHUH .
HenpepbIBHOTO  JieiicTBus. Jlazepbl onTuyeckoro, HWHGPaKpacHOro U
yibTpaduoseToBoro Auanasona. [Ipumenenue nazepos. JIazepsl B MenuLIMHE.
JlazepHast pe3ka U cBapka MeTepuanos. JIazepHas crepeonurorpadus.
Pu3nyecKue NPUHIMIIBI JTa3€PHBIX U3MEPEHHM.
6 dusnueckue npuHIUIL! [Paccesnue U MornoumeHue aa3epHoro uinydenus. Mnrepdepenuns, dpdexr
nasepHbIx usMmepenuit. |[omnepa. IMomspusanus, Dnuncomerpus. OOIME NPUHIMIIBI M3MEPEHHM.
ITorpemHocTy N3MEepEeHUN.
JlazepHast u3MepuTeNbHAs TEXHUKA.
0 JlazepHble n3MepeHus B MOHUTOpUHTe 3eMid. JInaapsl. JlazepHble u3MepeHUs
azepHas
7 P B CTpPOUTEIBLCTBE, Tomorpaguu u reoae3uu. lcmonp3oBaHue na3epoB B
U3MEpUTEIbHAS TEXHUKA
OMCIIUIIOTHBIX TPAHCIIOPTHBIX CPE/ICTBAX.
JlazepHble U3MEpUTEIbHBIE YCTPONUCTBA.
KocMmuueckre KocMmuueckune TeXHOIOTMHY CBS3U U HAaBUTALUU
8 Texuomornu cBs3u i |CIYTHUKH — CBSI3M, HCTOpPHST W COBpeMeHHOCTh. OpOuta CHyTHHUKA.
HaBUTALK I'eocTanimonapuble ciyTHUKKA. Ha3zemMHbIE CUCTEMBI KOCMUYECKOM CBS3H.




CnyTHUKOBBIE HABUTALMOHHBIE CHUCTEMBI, IPUHLIMIBI JEHCTBUS W HUX
CTpyKTypa. VICTOYHMKM TOIpEIIHOCTH HABUTALIMOHHBIX  W3MEPEHHUM.
Crioco0b! yMEHbBIIICHHS TOTPEUTHOCTE HAaBUTAIIMOHHBIX U3MEPEHUH.

5.2. [IpakTruyeckue 3aHsATUS

HaumenoBanue paznena

No N
/n | 1 TEMBI PAKTHYECKHX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHATUN
. |DBOIIOLMS TEXHOJIOTMH, HCTOpUYEcKas peTpocneKkTuBa. (CoBpeMeHHbIE
OBOJIIOLIUS TEXHOJIOTUH,
JIOCTHYKCHHUSI.
HucTopuyuecKas
UreHue u 00CyxAeHHE JOKIIa0B, OIIPOC
1 PETPOCIICKTHBA.
CoBpeMeHHbIE
JOCTH>KCHHUS.
5 TeepuorenbHast TBepaoTenbHas 3IEKTPOHUKA
AJIIEKTPOHHKA [TpakTudeckast pabora " M3y4eHne CBOMCTB MOIYITPOBOAHHUKOBOTO quoa"
3 Hanorexsoioruu u Hanorexnonornu n HAaHOJ3JICKTPOHUKA
HAHODJIEKTPOHMKA UreHue u 00CYXICHHE JOKIIAI0B, OIIPOC
4 ONTUKO-31eKTpOoHHHbIe |ONTHKO-3IIEKTPOHHHBIE IPHOOPEI
IpUOOPEI UreHue u 00CYXICHHE JOKIIA0B, OIIPOC
JlazepHble TEXHOTIOTMU
5 | Jlasepusie Texnonoruu |IIpakrudeckas pabora " M3ydenume nasepHoro usmydenus. Onpenenenue
JUTMHBI BOJIHBI JIA3EPHOTO U3JIy4eHus"
@u3nyecKue NPUHLNIIBI JIA3EPHBIX U3MEPEHUN.
Du3nuecKue MPUHIIUIIBI "
6 . |lIpaktuueckas pabota OnpenenieHne KOHUEHTpaUUU pacTBOpa IO
JIa3epHBIX U3MEPEHUI. "
BPAIICHUIO IJIOCKOCTH MOJISIPU3ALIHI
TasenHas JlazepHas n3mepuTeNbHas TEXHUKA.
7 p UreHue u 00CyXAeHHE JOKIa0B, OIIPOC
HU3MepUTEIIbHAs TEXHUKA
Kocmuueckue Kocmuueckue TeXHONIOrnu CBsI3M U HaBUTalluU
8 TEXHOJIOTHH CBSI3U M |UTeHue u 00CyXIeHne JOKIaJ0B, OPOC
HaBHUT Al

5.3. CamocrositenpHas paboTta o

OyJaromuxcs

Ne | HaumenoBanue paznena .
CopepxaHne caMOCTOSITENIbHON pabOThI
n/m | JUCHMIUIUHBI U TEMBI
. |DBomIOLMS TEXHOJOTHH, HCTOpUYecKas peTpocnekTuBa. CoBpeMeHHbIE
OBOJIIOIHS TEXHOJIOTUH,
JIOCTH>KEHHUSL.
HUcTOpHUYEcKas
BrimontHeHNE MTHANBUYaTLHOTO JOMAIITHETO 3aaHus
1 PETPOCIIEKTUBA.
CoBpeMeHHbIE
JIOCTYOKCHHUS.
TBepaoTenbHas 3JIEKTPOHUKA
T BreimonaeHne otu€ta MO TPAKTUYECKOW paldoTe: pacy€éT W TMOCTPOCHHUE
BEP/OTENbHAS . .
2 P BOJIbTAMIIEPHOX W BONBT(ApagHOW  XapaKTePUCTHK KPEMHEBOTO H
AIEKTPOHHKA N
p TEPMAHUEBOTO TOJYIPOBOJHUKOBBIX JHOMOB. Pacu€r koaddummenta
BBITIPSIMJICHUSL.
HaHoTexHOIOrUH ¥ HAaHORJIEKTPOHUKA
Hanorexnonoruu u .
3 PaboTta ¢ xoHCIIeKTOM JIeKITMi. BhImosHeHne HHANBUYaTbHOTO JOMAITHETO
HaHODJICKTPOHUKA
3a/laHust
OnTUKO-3JIEKTPOHHHBIE TPUOOPHI
OnTHKO-31€KTPOHHHBIE N
4 Pabora ¢ KoHCTIEKTOM JIeKIHiA. BhIMOTHEHNE HHANBUYaTbHOTO JOMAIITHETO

npubopbI

3aJaHus




JlazepHbie TEXHOJIOTUHU

JlazepHbie TEXHOJIOTUU

Pabora ¢ koHcmekToM neknuii. BrimonHeHHE OTYéTa MO MPAKTHYECCKOM
paboTte, onpeeneHrne AIUHBI BOJTHBI JTa3€PHOTO U3IYYCHHS U MOTPEIIHOCTH
HU3MEPEHHUIA.

Ou3ndyecKue NPUHIUIIBI
JIa3€pHBIX U3MEPECHU.

Ou3nyecKue NPUHIUIIBI JIA3EPHBIX U3MEPEHUM.

Pabota ¢ KoHCHEKTOM JieKuuii. BplmonHeHne oT4éra MO NPaKTUYECKOMH
pa0ote, omnpezaereHUE KOHLUEHTpPALMM PacTBOPA IO BPAIIEHUIO MJIOCKOCTU
HOJISIpU3ALUU

Jlazepnas
U3MEepUTENIbHAs TEXHUKA

JlazepHas u3MepuTEIbHAs TEXHUKA.
PaGora ¢ koHcniekTOM Jekiuil. BolmonHeHne HHAMBUAYAIBHOTO JIOMAIIHErO
3a/laHus

Kocmuueckue
TEXHOJIOTUHU CBI3U U
HaBUTaLlUNA

KocMmudeckre TeXHOJIOTUH CBSA3U U HaBHUI'allUH
PaboTa ¢ KoHCIIEKTOM HeKHHﬁ. Brimonaenue WHIAWBUAYAJIBHOI'O AOMAIIHET'O
3agaHus




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

CamocrosTenbHas paboTa BBHIIOIHIETCS B paMKaX JTUCHUILTMHBI «OCHOBBI COBPEMEHHBIX TEXHOJIOTHI»
I10J1 PyKOBOJICTBOM IIPEIoJIaBaTessl, Kak B ayJUTOPHOE, TaK U BHeayAuTOpHOe BpeMs. CamocTosTebHas 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.

Marepuansl CaMOCTOSITENIBHBIX paboT pa3padaTbIBalOTCA MpPENoJaBaTeNieM U BKIIOYAIOT B ce0s
OCHOBHBIE JOKYMEHTHI, B TOM YHCJIE:

- HHCTPYKIIMH, HAIIPABJIAIONIME 00yUaroIerocs B poLecce CaMOCTOATEIbHOW paboThI;

- 3aJJaHNs, COOTBETCTBYIOIIME OCHOBHBIM pazjiesiaM pabodeld mporpaMMel;

- TEMAaTUKY pedepaToB, J0KIAI0B U TBOPUECKUX PadOT;

- CIIMCKY OCHOBHOM U JIOIIOJIHUTEIBHOU JINTEPATYPBHI,

- BUJIbl KOHCYJIbTaTUBHOM [TOMOIIIH;

- BUZBI 1 (POPMBI KOHTPOJIS;

- KpUTEPUH OLICHKU 3HAHMUIA;

- PEKOMEHIyeMbIi1 00heM padOTHI;

- OPUEHTHPOBOYHBIE CPOKH €€ IPEACTABICHUS U JIp.

Kontpons camoctosTensHOW pabOTBl MOXKET OBITh B INMHUCHBMEHHOW, YCTHOW WM HWHOH (opmax,
HaNpaBJICHHBIX Ha JOCTHKEHHE KOHEYHOI'O Pe3yJIbTaTa.

CamocTosiTenpHas padoTa MPOBOIUTCS C IEIBIO:

- CUCTEMATH3aI[MH 1 3aKPETJICHUS MOJIYyYSHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUH;

- 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 aKTUBHOCTH OOYYAroIIErocs: TBOPUYECKOW MHHUITUATHUBEI
CaMOCTOATENIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH;

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

- Pa3BUTHS HaBBIKOB MCCIICIOBATEIIHCKON JAEATEIIHHOCTH.

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 MaTepraia, peJIaraloTcs CeyIonue
BUJIBI PaOOTHI:

-BeJICHHE KOHCIIEKTA;

-COCTaBJICHHE TE3UCOB;

-COCTaBIICHHE aHHOTAIIHI;

-ompeeeHue Mpo0IeMbl U ITIOUCK ITYTEH €€ pelIeHus.

7. OueHo4Hble MaTepHAJbl JJsl NMPOBEJCHUS] TEKYIIEero KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOI
arTecTalMu 00y4aromMXCcs MO JMCUUILIHHE (MOTYJII0)
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. HaBuranmnonuaga cucrema ' JIOHACC?

39. Hapuranuonnas cuctema GPS?

40. McTOYHMKH MTOTPEIIHOCTH HABUTAIITMOHHBIX U3MEPEHUI?

7.3. Cucrema OLIEHHBAaHMS PE3YyJIbTATOB OOYYEHHS MO AMCUUIUIMHE (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 TEOPETUIECKHUE 3HAHUS TSl BHIOOpA METOIMKY BBITTOJHEHHS 3aJJaHUA;
- 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 HAYYHOU 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 yUEOHON NUCLUILIMHBI, YMEHUE €TI0 UCIIO0Ib30BaTh 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;

- 10OCTaTOYHBI MUHUMAJIbHBIA YPOBEHb CPOPMUPOBAHHOCTHU 3asIBICHHBIX 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 chepuuECKOe 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, UX MPEUMYIIECTBA U PUMEHEHHE.

23. IlonynpoBOJHUKOBBIE J1a3€PbI, UX IPUMEHEHHE.

24. IlpuHuun 1elcTBUA KaHAJIbHOTO YMHOXKHUTEIS.

25. Yro coboii mpeacTaBisieT HOTOAIEKTPOHHBIN YMHOKHUTENb.

26. Kak ycTpoeHa MUKpOKaHaIbHas MJIACTHUHA.

27. Kakoe npuMeHEeHUe HaX0A9T MUKPOKAHAJIbHBIE [1JIACTHHBI.

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. ®usnueckue NPUHLIMIIBI 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 KOCMUYECKOHN M aBUAIIMOHHOM reoJIe3uH 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. HaBuranuonuas cucrtema I'AJINJIEO.

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. 'a30TypOWHHBIN ABUTATEIb, (PU3NYECKUE TPUHITUTIBI (DYHKIIMOHUPOBAHUS.



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. Benuyaiiiias HaydyHO-TEXHUUYECKask PEBOJIIOLUS.

11. MuxpoanekrpoHuka. COBpeMEHHOE COCTOSIHHUE.

12. OT 371€eKTpOHHOM JaMIbl K UHTETPAJIbHBIM CXEMaM.

13. Inddyszus, puznueckoe sBICHUE U TEXHOJIOTHS.

14. lonHoe nerupoBanue. MICTOpUS TEXHOJIOTUN 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. Mcropus merona.

21. IlpocBeunBaroIas MEKTPOHHAS MUKPOCKOMUS, (PU3NUECKIE OCHOBBI M OTPaHUYCHHS.

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

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

24. ®u3nyecKue METOIbI UCCIIEIOBAHUS SJIEMEHTHOTO 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 0CHOBA 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 CITYyTHUKOB.

42. PernoHanbHble CIYTHUKOBBIE HABUTALIMOHHBIE CUCTEMBI.

43. I'no0anbHblEe CIYTHUKOBBIE HABUTAIITIOHHBIE CUCTEMBI.

44. Cucrema GPS, uctopus co3iaHusi U COBpEMEHHOE COCTOSIHHUE.

45. HaBuranumonnast cucreMa I anuieo.

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

7.5. Metoanueckue MaTepuabl, ONpeeNsonne Mpole ypbl OlleHUBaHHUs 3HaHUM, YMEHHM, HABBIKOB U (MJIN)
OTIbITa IPO(ECCUOHATBHOM 1eATENFHOCTH, XapaKTepU3YIOIUe 3Tanbl (JOPMUPOBAHUS KOMIIETEHIINN

ITpouenypa npoBeneHUS MPOMEXKYTOUHOM aTTECTallMM TEKYLIEro KOHTPOJsA YCIEBAEMOCTHU
pernamentupyerca IlonokeHneM O TeKyIIeM KOHTpPOJIE YCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu
o0yyaromuxcs mo nmporpamMMam Beiciiero oopasosanusi CIIOI'ACY.

[Tpouenypa oneHuBaHUS (GOPMUPOBAHHS KOMIETEHIMH MpPH MPOBEIEHUU TEKYIIEro KOHTPOJIS
npuseneHa B myHkre 7.2 PII/I.

Tunosble KOHTPOJIBHBIE 3alaHUS WM MHBIC MaTEpUalbl TEKYIIET0 KOHTPOJIS IPUBEIEHBI B IIyHKTE 7.3
PIII.

TunoBble MpakTHYECKUE 3aJaHKsl U1 IPOBEACHUS TPOMEXYTOUYHOHN aTTeCTalluy IPUBEICHBI B



nynkte 7.4.2 PIIJI.
[TpomMexxyTouHast aTTecTalus 1Mo TUCIUIUIMHE TPOBOAUTCS B (hopme 3aueTa (3 ceM.)

OHGHKa GBauyTCHO»
- HAJINYUEC CUCTCMATU3NUPOBAHHBIX 3HAHUM 110 JUCHUITIIIMHE,

- YCBOGHHE OCHOBHOI1 TUTEpaTyphl, PEKOMEHI0BAaHHOM paboueii mporpaMMoii;

- YMCHUC OPHUCHTHUPOBATHCA B OCHOBHBLIX TCOPUAX, KOHLCTIMUAX W HAIIPABICHUAX IO AUCHUIUIMHE U
JaBaTb UM OLICHKY,
- HCIIOJIB30BaHHEC Hﬁy‘-IHOﬁ TCPMHUHOJIOTUH, CTHIIMCTHYCCKOC U JIOTUYCCKOC H3JIOKCHHUC OTBCTA Ha

BOITPOCHI, YMCHHE €J1aTh BBIBO/JAbI oe3 CYHICCTBCHHBIX OH_II/I6OK;

- IOCTAaTOYHBIN YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B pab0oYeil MporpaMMe KOMIETCHITHA.

OLeHKa «HE 3a4TEHO»
- (pparmeHTapHbBIC 3HAHUS IO TUCIUILINHE;
- OTKa3 OT OTBETA;
- 3HAHUE OT/IEIbHBIX UCTOYHUKOB, PEKOMEHJOBAaHHBIX paboveil MporpaMMoi 1Mo AUCIUILINHE;
- HEYMEHHUE UCII0JIb30BATh HAYYHYIO TEPMUHOJIOTHUIO;
- HaJIM4ue TpyObIX OMMOOK B OTBETE;

- HU3KUI YPOBEHb KYJIbTYPhI UCIIOTHEHUS 3a/1aHUM;

- OTCYTCTBHUE C(POPMUPOBAHHOCTH 3asIBIICHHBIX B pab0oYeil mporpaMme KOMITETESHITHH.

7.6. Kpurepuu oneHuBaHus cOPMUPOBAHHOCTH KOMIETEHIIUHA P MPOBEACHUN POMEXKYTOYHOM aTTECTAllUH

Kpurepun
OLICHUBAHUS

YpoBeHL OCBOCHHUS U OLIEHKA

Onenka Ouenka
«HEYJIOBIIETBOPHUTENb | «yIOBIETBOPUTENHH | OLIEHKA «XOPOLIO» Onenka «OTJIIMYHO»
HO» o»
«HE 3aUTEHOY «3a4TEHOY
YpoBeHb OCBOEHHUS | YPpOBEHb OCBOEHHS | YPOBEHb OCBOEHUS YpoBEeHb OCBOECHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Komnerenuu He Komnerennuu Komnerenuun Komnerennuu
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. chOopMUpPOBaHbL.  [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
HOCSIT
pPENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PEIIEHUIO TUITOBBIX
3aaHuN.
JleMoHCcTpUpYyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSATEIIBHOCTH
YCTOMYUBOTO
MPaKTUYECKOTO
HaBbIKa.

BCECTOPOHHHE. Y MEHUS
YCIIEUIHO TPUMEHSAIOTCS
K PELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHIapTHBIX
TBOPYECKUX 3aJaHUN.
JemoHCcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATENBHOCTH,
BBICOKAs aJallITUBHOCTD
MIPAaKTHYECKOTO 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,
OIIUOKH IMPU OTBETE HA| BOIIPOCHI, OLTUOKH 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, YCTaHABIIUBAThH 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 | ydyeOHOTO MaTepuaa.
[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
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 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 3auay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBaeT peLLIeHUs 3a1a4uu.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHka 1O JUCHMIUIMHE 3aBHCUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIUICHHBIX 3a
IMCUUIUIMHOW, W TPEACTaBIsieT cO00 cpenHee apu(pMeTHUecKoe OT BBICTABJICHHBIX OICHOK IO OTHEIbHBIM
pe3yabTataM 00y4yeHus (3HaHUs, YMEHHMS], BIaJCHHE HAaBbIKAMHU ).

OrneHKa «OTIIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CITU CpeiHee apu(hMETHUECKOE HAXOAUTCSI B MHTEpBAJIe
ot 4,5 o 5,0.

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

OreHKa «yI0BJIETBOPUTEIBHOY/ «3aUTEHO» BBICTABIISIETCS, €CITU CpeIHee apu(METHIECKOE HAXOIUTCS 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 o0ecrneuyeHue TUCIHIJIMHBI (MOLYJIs1)
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 Spoukass E. B., MarseeBa A. B., [lpsiuenko A. A., Teorpaduueckue| http://www.iprbooksh

nHpopManmoHHbie cucteMbl, Mocksa: Aii [Tu Ap Menua, 2021 op.ru/101351.html
2 Kapnamyk B. U., CnyrHukoBas HaBuramus. Metonael u cpencrtsa, Mocksa: 9bC
COJIOH-ITPECC, 2016
3 Tumomkun A. WM., Koctiok [[. B., CnoyrHukoBasi CBsI3b M HaBUTallus, 9BC

Crasponouss: CeBepo-KaBkasckuii dhenepanbHblid yHHBEpcUTeT, 2018

I'py3noB B. B., Konkosckuit 0. B., Kpumronos A. B., Kynps A. U., Hosele
4 |TeXHONOTMHU MCTAHIIMOHHOTO 30HMPOBAHUS 3EMIM W3 KOCMOca, BOpoHex:
Texaocdepa, 2019

http://www.iprbooksh
op.ru/93363.html

5 bepmun A. H., CortoBbie cucrembl cBsizu, MockBa: WutepHer-YHnusepcuter| http://www.iprbooksh
Nudopmannonnsix Texuonoruii (MHTYUT), 2016 op.ru/52177.html

JlonmoJHUTEIbLHAS JIUTEPATYPA




[Mapxomenko HO. H., Tlommcan A. A., ®u3uka M TEXHOJOTHS MPHOOPOB 9BC
1 |doronuku. ConHeuHas sHEpPreTHKa U HAHOTEXHOJIOTHH, MockBa: M3maTenseKuit
Jom MUCuC, 2013

Ckanenxas W. E., Ilpokomenko B. T., Ckaneukuit E. K., Bpenenue B 9BC
2  |OpUKIaIHYIO DIUIMIICOMETPHIO. YacTh 3. DIUIMIICOMETPHUS IPOXOIAIIETO CBETA, ,

2014

Ceerinunbit A. M., Kurses U. JI., Mukpo- 1 HaHOTEXHOJIOTMM Ha OCHOBE 9BC

3 |KOrepeHTHBIX M HEKOI€PEHTHHIX HMCTOYHHMKOB H3Iy4eHus, PocroB-Ha-IloHy,
Taranpor: U3narensctBo IOxkHOr0O henepanpaoro yausepcurera, 2018

lanoukun B. A, BBelneHue B HAaHOTEXHOJOTUH M HAHORJIEKTPOHHKY, Camapa:
4 |ITOBOMKCKHI  TOCYyJapCTBEHHBIH  YHHBEPCHUTET  TCICKOMMYHHUKAIUMA U
nudopmaruku, 2013

http://www.iprbooksh
op.ru/71825.html

Hesonun B. K., 30HI0BBIC HAHOTEXHOJOTMH B 3JckTpoHmke, Mocksa:| http://www.iprbooksh
Texnocdepa, 2014 op.ru/26894.html

6 [TonsxkoB B. B., buomenuuunckue ©HaHoTexHosnoruu, Pocros-Ha-/loHy, 3BC
Taranpor: M3gateabpctBo K)xHOTrO dhemepanbaoro yuusepcurera, 2018

Voiin Tomacu, buprokoB H. JI., DnekTpoHHble cucTeMbl cBsizu, Mocksa:| http://www.iprbooksh

! Texuochepa, 2016 op.ru/58897.html
1 Kpyrorun /[I. T'., Ucropus u MeTonosiorusi HayKd U TEXHUKH B 00JIaCTH 9bC
9JIEKTPOHMKM 1 HaHOoTexHoJioruu, MockBa: MUCHC, 2015
CxoponymoB A. U., Cyxopykoa U. 10., CnyTHUKOBBIC U Ha3€MHBIE CHCTEMBI 9BC

2 |paguocBs3zu, MockBa: MOCKOBCKUI TEXHHUUECKMH YHHBEPCHUTET CBS3U W
nabopmaruku, 2018

3 [Maxno E. A., CamoxBanoB A. A., JlazepHble MHKpPO- U HAHOTEXHOJIOTUH, 9bC
Cankr-Iletepoypr: HUY UTMO, 2015

OO6yuaromuecs u3 ynciaa nHBaIKU10B U iul ¢ OB3 obecrieunBaroTCs MeYaTHHIMU U (MJTN) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBBSI.

8.2. Ilepeuenp pecypcoB MH(OPMAIMOHHO-TENEKOMMYHUKAIMOHHON ceTu «/HTepHeT», He0OXOIUMBIX JUIs
OCBOEHUS AMCUUIIIINHBI (MOYJIs)

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

BBenenne B (hM3HKY J1a3€pOB KypC JEKIHI https://teach-in.ru/course/laser-physics

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

Bs HHUEC B HBbIC TCXH I'H1 . -
C/ICHUC B JTA3CPHBIC TEXHOTIO https://online.mephi.ru/courses/new_tec

hnologies/laser/

Jleknusa

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)eCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

Haumenosanue DNEeKTPOHHBIN aJipec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

bubnuoreka mo EcrectBeHHbM Haykam Poccuiickoil AkanemMuu Hayk

WWW.ras.r
(PAH) as.ru
Tex.JIut.Py - TexHHMYECKas IMTEpaTypa http://www.tehlit.ru/
Enunblil  SNEeKTpOHHBIH pecypc  yuyeOHO-METOJUYECKOW JUTepaTyphl

WWW. I
CIT6LACY spbgasu.ru
Bcepoccuiickuif  MHCTUTYT Hay4HOM UM TEXHHYECKOH uHpopManuu ‘e

WWW2.viniti.r
(BUHWTH) i

Poccuiickas rocygapcTBeHHas OHOJIMOTEKA WWW.rsl.ru




denepanbHbI 06pa30BaTCJI”LHLII/I nopran "EnuHOe OKHO jJocTryna K http://window.edu.ru
00pa30BaTeIbHBIM pecypcam

Hayunas AIEKTPOHHAS
Hayunas snektponnas 6uommoreka eLIBRARY.RU oubmorexa L IBRARY RU
DIEKTPOHHO-0MOIMOTeYHAas crcTeMa u3aarenbersa 'Jlans" https://e.lanbook.com/
OnekrpoHHas oubnuorexa Upouc 64 PJEF/J://ntb.spbgasu.rulll’b|864l’_p
Cucrema nucrannuonnoro ooyuenust CIIoIIACY Moodle https://moodle.spbgasu.ru/

8.4. Tlepeyenp WH(MOPMAIMOHHBIX TEXHOJIOTHHA, HCIONB3yeMbIX TPU OCYIIECTBICHUU OOpPa30BaTEIHLHOTO
mporiecca IO JUCIHIUIMHE, BKJIOYas MEPEYeHb JIMIEH3UOHHOTO M CBOOOJHO PaclpoCTPaHsIEMOro
MPOrPaMMHOTO O0ecTIeUeHus

Crnoco0 pacrpocTpaHeHus
HaumenoBanue (JTMTIIEH3MOHHOE WIIH  CBOOOIHO
pacnpocTpaHsieMoe)

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
poayKThl MaiikpocodT, moroBop Ne
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": 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.

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammusbIie
npoAyKkThl Maiikpocodt, gorosop Ne
Microsoft Project 2016 132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horoop Ne 01 ot 03.04.2018r c

TexHoKaxm 000 «TEXHOKA JI»

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeUeHHE TUCITUTUTMHBI
Crenennsi 00 OCHAIEHHOCTH YIeOHBIX ayAMTOPHI M TOMENISHHUH JIJIST CAMOCTOSITEIILHON PaOOThI

HanmenoBanue yqeOHBIX ayTUTOPUI ¥ TTIOMEIIICHUIA OcHarmieHHOCTh 000PYOBAaHUEM U TEXHHYECKUMHU
JUTSL CAMOCTOSITEIbHON pabOThI CpelcTBaMu O0yUeHUs

Pa6oune mecra c 1K (cTos1 KOMIBIOTEPHBIN, CHCTEMHBIH
OJI0K, MOHHUTOp, KJIaBUATypa, MBIIIb), CTOJI pabouui,
noakmoueHne Kk kommbrotepHoir cetu  CIIGIACY,
BbIX0J1 B Internet

40. KoMnbroTEepHBIN KI1acc




ITomemenune JU1st CaMOCTOATEIILHON paboThI
(KOMIIBIOTEPHBIH KJ1acc):

[MK-12 mr. (cucTeMHBIA OIOK, MOHUTOp, 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 MeOenn Ha 12 mocagoYHbIX MECT.

40. Y4yeOHBIC ayIUTOPUH I CAMOCTOSTEIbHON
paboThI

YyeOHass ayauropus JUIsl TPOBEACHHS  3aHSATHUI
JEKIMOHHOIO THWIA, KOMIUIEKT MYJIbTUMEIUWHOIO

000pyIOBaHUS IIePCOHAIbHBIN KOMIIBIOTE
40. VYdeOHbIE ayAWTOPUU JJIs  MPOBEICHUS PYA . . (nep P,
N MYJIbTUMEIMHHBIA  MPOEKTOP, IKPaH, ayAHO-CHCTEMA),
JIEKI[MOHHBIX 3aHATUI C
IIOCKa, 9KpaH, KOMIUIGKT  ydeOHOW  wmebenw,

noakaoueHue Kk kommbroTepHor cetu CIIOIACY,
BEIX0J B MuTepHeT

Komrutekr MYJIbTUMEAUHHOTO 00opynoBaHUs
40. VYuyeOHble ayauTOpPUM [  IPOBEIACHUS . N
N (TepcoHambHBII KOMITBIOTED, MYJIbTUMEAHHHBINA

NPaKTHYECKUX 3aHATHUH, IPYIIIOBBIX u
IPOEKTOp, 9KpaH, ayIuo-CHCTeMa), IOCKa, KOMILICKT

WUHIUBUIYAIBHBIX  KOHCYJBbTAIUH, TEKYILETO 8 .
KOHTPOJIA H IPOMESKYTOUHOHN ATTCCTAITHH yueOHOI Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CIIGI'ACY. Bbixoa B IHTEpHET

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecnieunBaroTCI CIICHUAJIBHBIC YCIOBUA JIA MMOJTYYCHUS O6paSOBaHI/I$I B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBLIX JOKYMCHTOB.



Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKHU
21.03.02 3emneycTpoiicTBO 1 KagacTpsl (mpuka3 Munoo6puayku 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.T.H. M.H. bapames

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

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



		2022-02-21T11:45:52+0300
	Михайлов Сергей Владимирович




