MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Hcropusi 1 MeTO10/10rUsl HAYKH U TEXHHKH B 00JIACTH 3J1eKTPOHUKH

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpasnenHocts (mpoduns) / cnenuanuzanus: KoHcTpyupoBaHue M NPOU3BOACTBO 0OPTOBOIt
KOCMHYeCKOil paauoannaparypsl

®opma o0ydeHus: OUHaA

@axkynpreT: PK®, Pagnokoncrpykropckuii pakyabrer

Kagenpa: KUIIP, Kageapa koHCcTpyHpOBaHUs U IPOM3BOACTBA PaHOANNAPATYPbI

Kype: 1

Cemectp: 1

YuebOnsrit man Habopa 2017 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 1 cemectp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 [IpakTryeckue 3aHATHA 10 10 4acoB
3 Bcero aymuTopHbIX 3aHATHN 28 28 4acoB
4 CamocrosTenpHas paboTa 80 80 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 OO01ast Tpy10EeMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 1 cemecTp

Tomck 2018

CornacosaHa Ha noprtane N2 39998




Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 16 or «29 » 3 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccmoTpena u ogoOpena Ha 3acemanun Kadenper KUIIP «

Ne

PazpaboTuuk:

JloueHT Kag. KOHCTPYHPOBaHUS U
MPOM3BOJICTBA PAINOATIIAPATYPHI
(KHAIIP)

3aBenyronmii o0ecnieunBaromeii kag.
KUIIP

20 ropma, IpOTOKOI

A. A. YepHbies

B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHAa ¢ (DaKyIbTETOM U BBINTyCKaroweil kadeapoii:

Hexan PK®

3aBeAyIONIHi BRITYCKAIOIICH Kad.
KUIIP

OKCIIEepTHI:

JlotieHT Kadeapsl KOHCTPYUPOBAHUS
Y TIPOM3BO/ICTBA PAaUOAIIIAPATYPHI
(KUITP)

IIpodeccop kadenpsl KOHCTPYHPOBa-
HUSI ¥ TIPOU3BOJICTBA PajHoaniapary-
ps1 (KUIIP)
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[. B. O3epkun

B. M. Kapaban

H. H. Kpusun

A. C. Iloctak



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHHE UCTOPUIECKOTO MPOIIECCa OTKPHITHS HOBBIX (PU3NUYECKUX SBJICHUMA
03HAKOMJICHHE C METOJOJOTMYECKUMU MPUHIIMIIAMHU BEICHUS HUCCIEA0BATEIBCKUX M MPOEKTHBIX
paboT Ha PA3TMYHBIX UICTOPUIECKUX dTArax Pa3BUTHS JIEKTPOHUKH
W3yUEHHUE OIBbITA yINPaBICHHs HAyYHBIM KOJJIEKTUBOM U TpeOoBaHMI K paboTe B KOMaHE, MPUH-
[IMIIOB aJaNTalliy K U3MEHSIOIIMMCS YCIOBHUSAM U TIEPEOLICHKH HAKOIIEHHOTO OTIhITa

1.2. 3amaum AMCHMIIIMHBI
—  (opMHPOBaHHUS MOHUMAHHS 3aKOHOMEPHOCTEH MOSBJICHHS OCHOBOIOJIATAIONINX HIACH U TeX-
HUYECKUX PEIICHHU, OCHOBHBIX ATAIllOB Pa3BUTHS PAJAHOICKTPOHUKHU, MHUKPOJICKTPOHUKH ¥ HAHODJICK-
TPOHHKH Kak 0a3bl HOBBIX HAyYHO-TEXHUYCCKUX JIOCTHIKCHUIH

2. Mecto mucuuniauHbl B ctpykrype OIIOII

JucuumuinHa «VcTopust 1 METO0I0TUs HAyKH M TEXHUKU B 06nactu anekrpoHukn» (b1.5.3) ot-
HocHTcs K 010Ky 1 (6a30Bast yacTsb).

[TpenmecTBYOIMKUMU JUCHUIUITMHAMY, (POPMUPYIOLIMMHU HavyaIbHbIE 3HAHUS, SIBISIOTCS: AKTyalb-
HbIE MTPOOJIEMBI COBPEMEHHOM 3JIEKTPOHUKH U HAHOAJIEKTPOHUKH.

[Tocnenyromumy IUCHUIUIMHAMM ABIIAIOTCA: KoMIIEkCHass MMHMATIOpU3aLUsl MHUKPOBOJHOBBIX
YCTPOUCTB OOPTOBOI KOCMHUYECKOW panuoanmnaparypbl, KOHCTpYKTHBHBIE METOIbI OOeCTICUeHHsT HAIEK-
HOCTU OOPTOBOM KOCMHYECKOW pajauoanmnapaTypbl, MeHEPKMEHT NPOEKTOB B OpPraHU3allMM Hay4yHO-
HCCJIEIOBATENILCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT, OCHOBBI Hay4dHbIX HccliefoBaHui, [Ipoektupo-
BaHME U TEXHOJIOTUS 3JIEKTPOHHOM KOMIOHEHTHOM 0a3bl.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OK-2 cnocoOHOCTBIO UCIIOIB30BaTh HA MPAKTUKE YMEHMS U HABBIKM B OpraHU3alliy UCCIIEO -
BaTEJIbCKUX U MPOEKTHBIX padOT, B YIPABICHUU KOJJIEKTUBOM;

— OK-4 cnocoOHOCTBIO aanTUPOBATHCS K U3MEHSIOIUMCS YCIIOBUSM, NEPEOIICHUBATh HAKOII-
JICHHBIH OIIBIT, AaHAJTU3UPOBATh CBOU BO3MOXHOCTH;

— OIIK-3 crnocoOHOCTBIO IEMOHCTPUPOBATH HABBIKK PabOTHl B KOJNJIEKTUBE, MTOPOXKIATh HOBBIE
UJIEH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICS TOJKEH:

— 3HATh OCHOBHBIE 3aKOHOMEPHOCTU UCTOPUUYECKOTO NPOLIECCA B HAYKE U TEXHUKE; MTPEANIOCHII-
K/ BO3HUKHOBEHHUS M 3TAIlbl HICTOPHUECKOTO Pa3BUTHA B 00JIACTH AIIEKTPOHUKH, MECTO U 3HAUCHHUE DJICK-
TPOHUKHU U HAHOIEKTPOHUKH B COBPEMEHHOM MHUPE; OCHOBHBIC HAIIPABICHMS, HAyYHbIE LIKOIbI (PyHIa-
MEHTAJBHOTO M TMPHUKIAIHOTO HCCIEAOBAHMS, MEPEAOBbIe MPOM3BOJACTBEHHBIC MPEANPHUITHS, paboTaro-
mKe B 001aCTH NIEKTPOHUKU U HAHOZJIEKTPOHUKU; METOJOJIOIMYECKUE OCHOBBI U MIPUHIUIIBI COBPEMEH -
HOH HayKH

— YMeThb IPUMEHATh M3BECTHBIE METOJOJIOTMYECKHE IMOAXOAbl K HAYYHOMY MCCIEIOBAHUIO U
TEXHUYECKOW pa3paboTKe B 00JACTH AJIEKTPOHHUKH; IIPOTHO3UPOBATh U aHAIM3UPOBATh COIIMATIBLHO-3KOHO-
MHUYECKHE, TYMaHUTAPHBIE 1 SKOJIOTMYECKUE MTOCIIEACTBUS HAYYHBIX OTKPBITUI M HOBBIX TEXHUUECKUX pe-
IICHUH B 001aCTH 3JIEKTPOHUKU

—  BJIA/IeTh HAaBbIKAMU aHAJIN3a U UICHTU(UKALIUK HOBBIX MPOOJIeM U 001acTeil uccieoBaHysl B
00JIaCTH IEKTPOHUKU U MUKPOAJICKTPOHUKH; HaBBIKAMU METOJI0JIOIMYECKOr0 aHaIu3a HaydHOro Mccie-
JIOBaHUS U €0 Pe3yNbTaTOB; HABBIKAMU PA0OTHI B KOJJICKTHBE

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 3.0 3a4eTHBIX €AMHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

1 cemecTtp
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AynuaTopHbI€ 3aHATHUS (BCETO) 28 28
Jlexuun 18 18
[IpakTnueckue 3aHATHS 10 10
CamocrositenbHas paboTa (Bcero) 80 80
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 8 8
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 72 72
Bcero (6e3 3x3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHble EauHunb! 3.0 3.0
5. Coneprxanue QTMCUMILTHHBI
5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuua 5.1 — Pa3nens! AUCHUTUIMHBI U BUJIBI 3aHATHHA
~ 5}
2 a 8 8 2§
3 = < 2 2 s £
: S < o3 2 0
Ha3Banus pa3nenoB 1uCHUIIIMHBL i ) o, o 2 & &
= = = s 0 =z E
& 8 &3 52
= it} S
1 cemecTp
1 WcTopust pa3BUTHSI KOHCTPYKIIMI paaro- 2 2 18 22 OK-4
anekTpoHHbIX cpeAcTB (POC): oT rpozooTmerT-
yuka A.C.IToroBa 10 60pTOBOM KOCMHYECKON
paauoannapatypsl (BKA)
2 Merononorus Hayku 2 17 23 OK-2, OIIK-3
3 Ucropust OTKPBITHS MOITYTPOBOJHUKOBBIX 2 11 15 OK-4
CBOMCTB KPUCTAINIMYECKUX BemecTs B XIX
BEKE
4 XIX—XX Bek. PazButre noaynpoBOIHUKO- 2 0 1 3 OK-4
BOU JIEKTPOHUKH /10 OKOHYAHHS BTOPOU
MUPOBOW BOMHBI
5 Tpan3ucTopHas peBOIIOLUS 17 21 OK-2, OK-4
6 MHTerpanbpHas peBONIIOLNA 1 3 OK-4, OIIK-3
7 XX-XXI Bek. ITpo0ieMbl MUKPO3JIEKTPO- 15 21 OK-2, OK-4,
HUKHU Ha pyOexe BekoB. HaHoanekTpoHuka OIIK-3
Hroro 3a cemectp 18 10 80 108
Hroro 18 10 80 108
5.2. Conep:xanue pa3aejioB IUCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILINH (TI0 JICKITHSIM)
3 3 E
3 s 5
2 > 5
Ha3zBanus pasznenos CopeprkaHue pa3aesioB TUCHUATITAHBI (110 JIEKITHSIM) zF &5
o E
= 2 =
a e g
= S}
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1 cemecTp

1 Uctopus pa3Butus DnexTpoTexHudeckuit arar. [losBneHne GIOUHBIX OK-4
KOHCTPYKLIUN KoHCTpyKuMil. Co3aaHue crenualn3upoBaHHbIX opra-
PaaMOlIIEKTPOHHBIX HU3aLKK IO CO3JaHUIO PAAHONIEKTPOHHBIX CPENICTB
cpenctB (POC): ot (POC). OcBoenue TpedboBaHN BOGHHON TEXHUKH.
IPO300TMETYHKA Pa3Butne koncrpykuuii POC nocne Bropoit mupoBoii
A.C.IlomoBa 1o 60optoBoii | BoitHbI. [TosiBnenne DBM. [lpumenenue nomymnpoBoi-
KOCMHYECKOU HUKOBBIX MPUOOPOB. OCBOCHNE KPUTUIECKHX YCIIO-
pamuoanmapatrypsl (BKA) |Buii sxcrutyaranuu. Beixon B kocmMoc. MuUKpoaJiek-
TPOHHAsl U MUKpOIIpoLeccopHas peBotonuu. [Toko-
JIEHUs 3JIEKTPOHHOM anmnaparypsl.
Hroro
2 Merononorus Hayku Hayunoe no3Hanue u crieriuduka HayqHOU JesITeNb- OK-2,
HocTH. CTpyKTypa Hay4HOI0 3HaHUsl. MeTo/Ibl U cpe- OIIK-3
CTBa HAyYHOI'O [TO3HAHUS. DTUUECKHE HOPMbI HAyKH.
[IpuHIMIIBI SKCTIEPUMEHTAILHOTO UCCIIEI0OBAHMSL.
Hayunble Tpaguuuu, OTKpbITHA, peBOIOLMHU. Poib
HAyK{ B pa3BUTUU TeXHUKU. OpraHu3anus U pyko-
BoactBo HMOKP.
Hroro
3 Ucropus oTKpBITHA DEeKTPONPOBOJHOCTH U (hOTOTAIBBAHUYECKUI d(]- OK-4
MOJIYIIPOBOJHUKOBBIX ¢exkt. [lomynpoBOAHUKOBBINM XapaKkTep MPOBOAUMOCTHU
CBONCTB KPUCTAJUIMYECKUX BelecTB. Bo3nukuoBenune horo—
KPUCTAJUTMYECKUX 3NEKTPOABUKYILEH CUJIbI B IOIYIPOBOIHUKE IIPU €TI0
BemecTB B XIX Beke ocBemeHnd. I dext BermpsmieHus u dpdext Xomna.
Hroro
4 XIX—-XX Bek. Pazsutue | lllupokoe TexHu4eckoe MPpUMEHEHHUE MOTYTIPOBOIHH- OK-4
MOJTYIIPOBOJHUKOBOM k0B 110 koHI[a 30-x r.r. XX Beka. Pa3Butne pusuku
JNIEKTPOHUKH J10 MOJTYTIPOBOJHUKOB U OObSCHEHNE PUHLIUIIOB paOOTHI
OKOHYaHHUs BTOPOH MOJIYIIPOBOJHUKOBBIX TPUOOPOB OTKpHITHE P—N—
MHPOBOM BOVHBI IIepexo/1a, Pa3BUTHE MOIYIIPOBOJHUKOBOM TEXHOJIO-
vy, mpousBoacTBo BY nuonos ans 4 pannosoxa-
1017031
Hroro
5 Tpan3uctopHas N3o0peTeHne OUMOIAPHBIX U TIOJEBBIX TPAH3UCTOPOB, OK-2, OK-
peBoIoLNA TYHHEJIbHBIX JIN0JI0B, CKQYOK B Pa3BUTHUHU IOJYIIPO- 4
BOJAHUKOBOM TexHOJOruu. ¥Y.IIOKIM 1 HEeraTuBHbINA
OIIBIT PYKOBOJICTBA Hay4yHOU rpynnoii. OcBoeHue npo-
MBIIUIEHHOTO IPOU3BOJICTBA TPAH3UCTOPHOU 3JIEK-
TPOHHOU TEXHUKHU.
Hroro
6 UnrerpanbpHas N300perenne UHTErpaIbHbIX CXEM, Pa3BUTHE TEXHO- OK-4,
PEBOIIOLUSA JIOTUU UX TPOU3BOJCTBA. OCBOEHUE MTPOMBIILIEHHOTO OIIK-3

IIPOU3BOCTBA MHTETPAIIBHOM PAUOIEKTPOHUKH.
PasButHEe COBETCKON MUKPORJIEKTPOHUKH, CO3/IaHUE
HWMU, HaydHBIX IEHTPOB U 3aBOJOB MOJYIIPOBOIHH-
KOBBIX IpruO0opoB. Co3iaHre MUKPOIPOLIECCOPOB U
MHKPOKOHTPOJUIEPOB, MUKPOMUHUATIOPU3ALINs, CKa-
YOK B Pa3BUTUM TEXHOJIOTMH IIPOU3BOJCTBA UHTE-
IPAJIBHBIX CXEM
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Htoro

7 XX-XXI Bek. [Tpo6nemMbl MUKpPOMUHHATIOPU3ALINN M Ka9YeCTBEHHBIE 4 OK-2, OK-
[Tpobaemsr W3MEHEHUSI B MUKPOAJIEKTPOHUKE. « TUpaHus Mexco- 4, OIIK-3
MHUKPOAJICKTPOHUKH Ha | eAMHEHUi». [lepcrieKTUBBI NCTIONB30BaHMs B 00pa-

pyOeske BEKOB. 00TKe ¥ XpaHEeHUH UH(POPMAIH BOJTHOBBIX CBOMCTB

HanosnexrpoHuka AJIEKTPOHA, IEPEMELLEHUS €IMHUYHOIO 3JIEKTPOHA 32

CUET TYHHEJIBHOTO 3 PEeKTa C y4eTOM HarpaBlICHHs
ero cnuHa. CniuHTpoHKKa. KBaHTOBBIE OUTHI (KYOHU-
Tbl). KBaHTOBBIE KJIETOUHBIE aBTOMAThI M MOJICKYJISAP-
Hble nepekntouatenu.llepcrekTuBbl BHEIPEHMSI HAHO-
anekTpoHuku B BKA.

HUroro 4

Hroro 3a cemectp 18

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBA3H ¢ 00eCeYnBAKIIMMH (NMPeAbl Ty IIUMH)
U oOecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUTMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB maHHON AMCUUIUIMHBL, IIs1 KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCIAILIAH H3ydeHne o0ecreurBarouX U 00eceYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7

[IpeamecTByromMe TUCITUATITUHBI

1 AkTyanbHbIe TPOOIEMBI COBPE-
MEHHOM 3JIEKTPOHUKUA U HAHODJICK- + + +
TPOHUKHA

[Tocnenyromiye TUCHUTIITUHBI

1 KommiiekcHasi MUHHATIOpU3aLns
MHUKPOBOJIHOBBIX YCTPOICTB OOpTO-

- 5 + +
BOM KOCMUYECKOH pajuoarnmnapary-
pBI
2 KoHCTpyKTHBHBIE METO/IBI OOecTIe-
YeHUs1 HaJE&KHOCTH OOPTOBOM KOC- + +

MUYECKOHN pauoanmaparypsl

3 MeHeKMEHT NPOEKTOB B OpraHu-
3aI[M HAyYHO-HCCIIEI0BATEIbCKUX +
U OIIBITHO-KOHCTPYKTOPCKUX padoT

4 OCHOBBI HAyYHBIX UCCIIEOBAHUI +

5 TIpoekTupoBaHKUE U TEXHOJIOTHS

o o + +
QJICKTPOHHOU KOMIIOHCHTHOU 0a3bl

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUIUINHBI, U BUIOB 3aHS -
TUH

Bune! 3anaTHIT DopmMBbl KOHTPOJIS
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OK-2 + + + Omnpoc Ha 3aHATUAX, 3a4eT, Boi-
CTyIUIeHUE (IOKJIaT) HA 3aHATHH,
Tect
OK-4 + + + Ornpoc Ha 3aHATUAX, 3a4eT, Bbi-
CTyIUieHUe (AOKJIaT) HA 3aHATHH,
Tect
OIIK-3 + + + Ompoc Ha 3aHATUSAX, 3a4eT, Bbi-
CTyIUIeHUe (JOKJIaN) Ha 3aHATHH,
Tect

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYECHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl

He mpenycmorpeno PVYII

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 = =
Z > 5
HasBanus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 2 2 5
o) S E
= a =
& o 2
~ S}
1 cemecTp

1 WUcTtopust pazButus OCHOBHBIE 3Talbl Pa3BUTHUSI KOHCTPYKIIHUM 3JIEKTPOH- 2 OK-4

KOHCTPYKLIHI HBIX CPENCTB

Paauo3JIEKTPOHHBIX Hroro 2

cpencts (POC): ot

IrPO300TMETYHKA

A.C.IlonoBa 10 60pTOBOIA

KOCMHMYECKOU

paauoannapatypsl (BKA)

2 Merononorus Hayku HayuHb1i1 MmeTon, METOAMKA, METOAOIOTHS HAYKH 2 OK-2,

Hroro 2 OIIK-3

3 WcTtopusi OTKPBITHUS "I[Inoxue mpoBOAHUKU'": UCTOPHUS OTKPBITHS MOTYIIPO- 2 OK-4

HOJTYTIPOBOAHUKOBBIX BOJIHUKOBBIX CBOMCTB KPUCTAJIIIMYECKUX BELIECTB B

CBOMCTB XIX Beke

KPUCTAJUTMYECKUX

pucTarice Hroro 2

BemiecTtB B XIX Beke

5 TpanzuctopHas [TonynpoBOIHUKOBAS IIEKTPOHUKH 10 OKOHYAHUS 2 OK-2, OK-

peBoronus Bropoii MupoBO# BOMHBI. TpaH3UCTOpHAs PEBOJIIOLIMS 4

Hroro
7 XX—-XXI Bexk. MUuKpO37eKTPOHUKA M HAHORJIEKTPOHUKA: TPOOIIEMBI OK-4
[IpoGnemsr B Hauane XXI Beka
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MHUKPOIJIEKTPOHUKH Ha Hroro 2
pyOexe BEKOB.

Hanosnekrponuka

Hroro 3a cemectp 10

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINH TPEICTABIICHBI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
Q ==
o e o T
Bunasr camocTosTenbHON & > O
Hassanwus paznenos = o = DopMbI KOHTPOJIS
6 (] = O
paboThI L g 2
X g8 =
> =3
o =
= S
1 cemectp

1 Uctopus pa3Butus [ToaroroBka k mpakTuue- 16 |OK-4 Brictymiienue (noxnanm) Ha

KOHCTPYKIIHI CKHUM 3aHSATUSIM, CEMHHA- 3aHsATUH, 3a4eT, Onpoc Ha

PaIuO3IEKTPOHHBIX pam 3aHATUSX, TecT

cpencts (PIC): ot [TpopaboTka JIEKITMOHHOTO 2

rPO300TMETUHKA _ | marepuana

A.C.TlomoBa 10 60pTOBOI

KOCMHYECKON Hroro 18

pamuoanmaparypsl (BKA)

2 Metononorusi HayKu [ToaroroBka k mpakTuue- 16 |OK-2, Brictymiienue (noknan) Ha
CKHM 3aHSITHSIM, CEMHHA- OIIK-3 3aHsATHH, 3a4eT, Onpoc Ha
pam 3aHATUAX, TecT
[IpopaboTka TeKIHOHHOTO 1
Matepuana
Hroro 17

3 WcTtopusi OTKPBITHUS [ToaroroBka k mpakTuue- 10 |OK-4 Brictymienne (moxmnam) Ha

MOJTYITPOBOJHUKOBBIX CKHM 3aHSTUSAM, CEMHHA- 3aHATHH, 3a4eT, Onpoc Ha

CBOICTB pam 3aHATUSIX, Tect

Xp HCTaHHH;fBIgHX [TpopaboTka TeKIHOHHOTO 1

BEIIECTB B BEKe MaTepuaia
Hroro 11

4 XIX-XX Bek. Pa3zButue |[IpopabGoTka JIEKITMOHHOTO 1 OK-4 3adet, Onpoc Ha 3aHATHUAX,

MOJIYTIPOBOJHUKOBOM Marepualia Tect

OMEKTPOHUKH 10 Viroro 1

OKOHYAHUS BTOPOH

MHUPOBOW BOMHBI

5 TpanzuctopHas [ToaroroBka k mpakTuue- 16 |OK-2, Brictymienne (moxmnam) Ha

peBoIrOIUS CKUM 3aHSATHSAM, CEMHUHA- OK-4 3aHATHH, 3a4eT, Onpoc Ha
pam 3aHATUSIX, Tect
[TpopaboTka TeKIHOHHOTO 1
MaTepuaita
Hroro 17

6 UnrerpanbHas [TpopaboTka JIEKITMOHHOTO 1 OK-4, 3adet, Onpoc Ha 3aHATHUAX,

PEeBOTIOIHS Marepuaia OIIK-3 Tect
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Hroro 1
7 XX—-XXI Bexk. [ToaroroBka Kk mpakTuue- 14 | OK-4, Brictymiienue (noxnan) Ha
[Tpobaemsr CKHM 3aHSITHSIM, CEMHHA- OK-2, 3aHsATUH, 3a4yeT, Onpoc Ha
MHKPO3JIEKTPOHUKHU Ha pam OIIK-3 3aHATHAX, TecT
% yOesie BeKoB. [TpopaboTka TeKIHOHHOTO 1
AHORJIEKTPOHUKA MaTepuaa
Htoro 15
Hroro 3a cemectp 80
Hroro 80

10. KypcoBoii npoekT / kypcoBasi padota
He nmpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
N MaxkcuManbHBII MaxkcuManbHBII
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEI] ceMecTpa
1 cemectp
Brictymuienne (okiam) Ha 10 10 10 30
3aHATUU
3auer 10 10
Omnpoc Ha 3aHATHIX 10 10 10 30
Tect 10 10 10 30
Hrtoro makcumyM 3a nepu- 30 30 40 100
on
Hapacrarommm ntorom 30 60 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHO#M cymmbl OanioB Ha Aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha gaty KT

11.3. IlepecyeT cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJICTaBleH B TabJHIe
11.3.
Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTH4HO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. MUcropus u ¢unocopusi HOBOBBEACHUH B 00JACTU IJIEKTPOHUKU W AJIEKTPOHHOH TEXHUKHU
[DnexTponHbIid pecypc]: YuebHoe mocobue / II. H. [IpoGor - 2015. 208 c. - Pexxum mocryna:
https://edu.tusur.ru/publications/5402 (nara oopamenus: 20.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. CoObITHs M 1aThl B UICTOPUHU PAAUOIICKTPOHUKH [INEKTPOHHBIN pecypc|: Monorpadus / JI.
W. lapsiruna - 2011. 306 c. - Pexxum goctyna: https://edu.tusur.ru/publications/752 (nata oOpareHus:
20.07.2018).

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Wcropus u METOAONOTHS HAYKH U TPOM3BOJICTBA B DJIEKTPOHHOUN TEXHUKE [ DIEKTPOHHBIN pe-
cypc]: Meroguueckue pekomeHaanuu kK npakrudeckum 3ausatusm / [1. H. Ipo6ot - 2010. 13 c. - Pexxum
noctyna: https://edu.tusur.ru/publications/351 (nata obpamenwus: 20.07.2018).

2. Merononorusi Hay4HOTro TBOpUecTBa [DNEKTPOHHBIA pecypc]: Meroauueckue yka3aHus I10
MOJITOTOBKE K MPAKTHUUECKUM 3aHITHSIM U JJII CAMOCTOSTENIbHOM paboThl 1o yueOHoi aucturminHe / M.
1O. Pautmna - 2016. 13 c. - Pexxum nmoctyma: https://edu.tusur.ru/publications/5891 (mara obparenus:
20.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMYEeCKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUuTOPHOM pabOThl 00ydaroIuxcs
W3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B (PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS UH(POPMAIIHIH.

Jlis1 U1 ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JLJis1 1L ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist I ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeILHOTO anmnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. ba3bl naHHBIX, JOCTYI K KOTOPbIM odopmiieH Oubanorekoir TYCYPa B Tekymuii MOMEHT Bpe-
MeHH. CITUCOK JJOCTYIMHBIX 0a3 JaHHBIX CM. TIO ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

Jlaboparopust MPOEKTUPOBAHUS MUKPOBOIHOBBIX YCTPOUCTB

ydeOHast ayUTOpUs JJIsl POBEACHUS 3aHITHI JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHs JIsl IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
ydueOHast ayTuTOpHs JIJIsl IPOBEACHUSI 3aHSITHI CEMUHAPCKOTO THIA, TOMEIIEHUE ISl KypCOBOIO MPOEKTH -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTAllUi, TIOMEIIEHUE JIJIsl TPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluu, IIOMe-
[IEHHE IS CAaMOCTOSTENBHON paboThI

634050, Tomckast o6nactsb, T. Tomck, Jlenuna npocnexr, a. 40, 405 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- [Tanopamusie n3meputenu KCBH;

- 'enepaTtop curHanoB BEICOKOYaCTOTHBIN;

- Usmeputenbubie nuauu P1-36, P1-3;

- HampaBnienHbie eTEKTOPHI KOAKCHATbHBIE;

- KommuiekT pynopHbIX aHTEHH;

- @eppuTOBBIE BEHTUIIU: BOTHOBOAHBIE, KOAKCHAIILHBIE,

- KomMmiekT BOJTHOBO/IHBIX M KOAKCHUATbHBIX Harpy30K;

- ATTeHI0aTOpBbl, IEPEXO/Ibl, Pa3bEMBI U JIp. TaCCUBHBIE ycTpoiicTBa CBY,

- 3meputens koMIUIEKCHBIX K03 duienToB nepenaun P4-23;

- 'eneparopsl curnaioB BeicokoyacToTHbIe: ['4-80, 1'4-81, '4-82;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

— ANSYS AIM Student

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCA y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynwia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MeOerb;

- koMnbroTeps! kinacca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:
- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
1 OTnuuuTeNnbHBIMH NPU3HAKaMU 3G (EKTUBHOM KOMaH Ibl HAYyYHOTO IPOEKTa SBISIOTCS. ..
- COBMECTHOE ITPOBEJCHUE JOCYTa
- KooIlepalus ¥ cuHepreTuyeckuii 3¢ dexrt
- yCIiexX U BBITOJ1a JII000H 1eHOM
- BBICOKHE JTOXOZbI M KOHPUACHIIUATBHOCTD

2 “Work in Team” — 37o0...

- CIIOPTUBHBIN TEPMHH

- IOJIXOJ1 K OpraHU3aIii COBMECTHOU pabOThI BCeX paOOTHUKOB
- HaIleJICHHOCTh BCeX paOOTHUKOB Ha OO pe3ysbTaT

- HalleJICHHOCTh BCeX paOOTHUKOB Ha JIMYHBIN ycIex

3 DOBpUCTHYECKUE METO/Ibl B HAYYHOU JEATENbHOCTH OOBIYHO TPOTHUBOMOCTABJISIOT. .
- METO/1aM, HallpaBJICHHBIM Ha COKpallleHne nepebopa BapHaHTOB

- IHTYUTUBHBIM METOJIaM

- (hopMasIbHBIM METO/IaM Ha OCHOBE MaTeMaTHYECKUX MOJIeTIeH

- TBOPYECKUM METO/IaM

4 Ecnmu npoBOJMMBIE HCCIIEA0BAHUS JUTUTEILHOE BPEMsI HE JIAIOT TPeOyeMoro pe3yliibTara, 1eIeco-
o0pasHo...

- IPOIOJKATH PabOTy ¢ YABOCHHON HHTEHCHBHOCTHIO

- U3MEHHUTh METOJIMKY Ha OCHOBE aHAJIN3a CBOUX BO3MOXXHOCTEH U HAKOIIJICHHOTO OIIbITA

- IPEKPAaTUTh UCCIICAOBAHNUS B 9TOM HAIIpaBJICHUU

- T00MBAThCSI YBETUUCHUST (PMHAHCUPOBAHUS

5 PYKOBO,Z[CTBO HAYYHBIM KOJUJICKTHUBOM IIPCAIIOIaracr...
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- YETKOE pacrpeneicHne paboT, MOJIHOMOYHN U OTBETCTBEHHOCTH

- IOCTOSIHHBIM KOHTPOJIb 32 PSIIOBBIMU HUCCIIEIOBATEISIMU

- HEMEIJIEHOE YBOJIbHEHHUE 32 HEUCIIOHEHUE MOPYyYEHUN

- HEBMEUIATeIbCTBO PYKOBOAUTENS B pabOTy PsIIOBOrO UCCIeI0BaTENs

6 AHanus — PTO METOJ UCCIENOBAHUS. . .

- OT OOIIIEro K YaCTHOMY

- OT YaCTHOTO B 00IIEeMY

- C pa3/eJIeHUEM LIEJI0T0 Ha COCTABHBIC YaCTH

- ¢ 00bEIMHEHUEM PE3YJIBTATOB U3YUEHUS YaCTEH CUCTEMBI

7 Jdenykuusi — 3TO IBU>)KEHUE HAYYHOW MBICIIH. ..
- OT OOIIIEro K YaCTHOMY

- OT YaCTHOTO B 00IIEeMY

- 0T HpOCTBIX MO,Z[GJ'ICﬁ K CJIOKHBIM

- OT CJIIOKHBIX MOJEJIeH K 0000IIEHUTO

- 0T peaHLHBIX HBHQHHP’I K HpOCTI:IM MOICIIAM

8 MHAyK1IMA — 3TO HayYHBI METOA, XapaKTEPU3YIOLIUICS IBUKEHUEM MBICIIH. . .
- OT OOIIETO K KOHKPETHOMY

- OT YaCTHOTO K 001emMy

- OT CJIOKHOTO K IPOCTOMY

- IyTe€M MBICIIEHHOTO YIPOILIEHHS 0OBEKTa

- ITyTe€M MBICIIEHHOT'O pa3/ieJeHnss 00bEKTa Ha COCTABHbIE YaCTH

9 MeToIoJIoTHs — ITO. ..

- yquI/Ie 0 MECTOoJaxX U CpeI[CTBaX ACATCIIBHOCTHU
- YYCHHE O TJITAHUPOBAHUH IKCIICPUMEHTOB

- COBOK}’HHOCTB Hay"-IHBIX METOI0B

- COBOKYITHOCTB ITPHUEMOB HCCIICIOBAHUI

- COBOK}’HHOCTB YaCTHBIX MECTOAUK

10 I'mnoresa — 310...

- ICTHHA, HE TPeOYIoIas J10Ka3aTeIbCTB

- HAy4YHOE MOJI0KEHHE, BEPHOE TOJIBKO YaCTUYHO
- IpEAToJIoKeHNE, TpeOyroree 000CHOBAHUS

- 000CHOBaHME MPEATOJIOKECHUS

11 Uneanusamnus — 370...

- IOTYYEHUE HAWTYUIINX PE3YJIbTAaTOB UCCICIOBAHUS

- CO37JaHHME MBICIIEHHBIX OOBEKTOB JIJIsl TEOPETHUUECKOTO UCCIICIOBAHUS
- co3JIaHue OJIArOTIPUSATHOTO MPEICTABIEHU 00 0OBEKTE

- yCTpaHEHUE MOTPEITHOCTEN IKCIIEpUMEHTA

- YCTpaHEHHUE HECYIIECTBEHHBIX (DAKTOPOB B AKCIIEPUMEHTE

12 CuHTe3 — 3TO Hay4YHbId METO/I, CBA3aHHBIN. ..

-C O6T>€,Z[I/IHCHI/IGM pe?)y.HLTaTOB YaCTUYHBIX I/ICCJIeI[OBaHI/Iﬁ B I_ICHOCTHYIO CI/ICTeMy
- C pa3JeNeHHUEM UCCIIElyeMOTo 0ObEeKTa Ha COCTaBHBIC YaCTH

- C COCTMHEHNEM YacTeH UCCIIeyeMOro 00beKTa B €MHOE IIEJI0e

- C pa3JeICHUEM CUCTEMBI C LEIBIO MOCISAYIOIIETO 00hEeTMHECHUS

13 BioyHbIe KOHCTPYKIMH B 3JIEKTPOHHOM anmapaType MOsSBWIKC. ..

-B 1895 .
-B 1906 T.
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- 1920
-B1939r.
-B 1950

14 B CCCP cnenuanu3upoBaHHbIE OpraHU3alMM MO MPOU3BOACTBY PAIUOIEKTPOHHBIX CPEICTB
OBLIM CO3MIAHEI ...

-B 1918 .

-B 1920-e rT.

- B 1930-e .

- B 1940-e rT.

- B 1950-e .

15 TlepBbie MHUKPOIIPOIIECCOPHI I MUKPOKOHTPOJUIEPHI OBUTH CO3/IAHHI. ..
-B CCCP B 1960-¢ rT.

- B Poccun B 1990-¢ rT.

- B 'epmanuu B 1970-¢ rT.

-8 CIIIA B 1970-¢ T.

-B NASA B 1960-¢ rT.

16 KoopauHanmmoHHBIH KOMUTET 110 SKcmopTHOMY KOHTpoJito KOKOM (CoCom, 1949-1994) neii-
CTBOBAJI C LIEJIBIO. ..

- pa3BUTHS JEMOKpPATUH B cTpaHax BocTounoit EBpornbl

- pa3BUTHUS TEXHOJIOIUH B ITOCIEBOCHHOM ['epmanum

- pa3BuTHs OIyNpoBOAHUKOBBIX TexHOOTH B CCCP 1 cTpanax «BOCTOYHOTO OJIOKaY

- obecrieyeHus: «KOHTPOJIUpyeMoro TexHonoruueckoro orcrapanus» CCCP u cTpaH «BOCTOYHOTO
OJ0Ka»

- o0ecrieyeHHsl CaHKIMH 32 pOCCUiiCKylo aHHeKcuio Kpbima

17 «BeponomHasi BOCbMEpKa» TaJaHTIMBBIX COTPYIHHKOB HOOEIEBCKOro aypeara Yibsima [lok-
v B 1957 1. NOKKHYNA €r0 HAyYHYIO TPYIYy...

- U3-3a €T0 HEY/IaUHBIX OIBITOB C AMHUCTOPOM

- U3-3a HU3KOM OIIaThl TpyAa

- U3-3a €T0 TSHKEJIOro, BBICOKOMEPHOI'0, CTUJISI PYKOBOJICTBA

- U3-3a2 HEBO3MOXXHOCTH OITyOJIMKOBATh CBOM PaOOTHI

18 KpeatuBHOCTB — 3T0...

- CITIOCOOHOCTH MUCATh CIICHAPUH TeJenepeaay 0 HayKe

- YMEHHE YETKO BBIMOJIHATH 33]]a4y, TOCTABJICHHYIO PYKOBOJUTEIEM
- YMEHHE apryMEHTUPOBAHHO OTCTaMBAaTh CBOIO UIEI0

- CIIOCOOHOCTH MOPOXKIaTh HOBbIE HAyYHbIE UAECH

19 CniuHTpOHUKA — 3TO 00JACTh IIEKTPOHUKH, B KOTOPOU HCIIOIB3YETCH. . .
- CIIMH 3JIEKTPOHA

- 3apsi] DIEKTPOHA

- 3apsi/l U BOJHOBBIE CBOMCTBA AJIEKTPOHA

- 3apsA U CIIMH AJIEKTPOHA

20 Ananorom aMmepukaHCKoM «CHIIMKOHOBOM JTOJIMHBI) HHOTJA HA3bIBAIOT TOPOI. ..
- CeBepck

- ToMck

- 3eICHO0IBECK

- 3enmeHorpan

- XKenesnoropck
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14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Uctopuueckoe pazBUTHE KOHCTPYKIIMI 3JEKTPOHHBIX CPEACTB. DNEKTPOTEXHUUYECKUH Atam. [1osB-
JeHue OJIOYHBIX KOHCTpYKIMK. Co3aanue crnenuain3upOBaHHBIX OPraHU3alUil IO CO3MAHUIO PAJHO0dIICK-
TpoHHBIX cpeAcTB (POC). OcBoeHune TpeboBaHMi BOeHHOH TexHUKU. PazButune koHCTpykumii POC mocrne
Bropoii mupoBoii Boitnbl. [losBaenne DBM. IlpumeHeHne monynpoBOIHUKOBBIX MprOopoB. OcBoeHUe
KPUTHYECKUX YCIOBUH 3KCILTyaTalluy. Beixon B kocMoc. MUKpPO3JIEKTpOHHAS U MUKPOIIPOLECCOPHAs pe-
oo uu. I1okoneHus 371eKTpOHHOM anmaparypsl.

Hayunoe mo3nanue u crieruduka HayqHOH AearenbHOCTH. CTpyKTypa HayqHOTO 3HaHUSA. MeToasl
Y CPEICTBA Hay4YHOTO MTO3HAHUA. DTUYECKHE HOPMBI HayKH. [[pUHIUIIBI SKCIEPUMEHTAIbHOTO UCCIIE0BA-

Hus. HaydHble Tpaauuuu, OTKPBITHS, peBOMIOLMH. Ponb Hayku B pa3BUTHM TeXHUKU. Opranusanus 1 py-
xoBoacTtBo HHMOKP.

DIEeKTPONPOBOAHOCTD M oTorasibBaHU4YeCKuid 3P dekT. [1oaynpoBOTHUKOBEIN XapaKkTep MPOBOIH-
MOCTH KPUCTAJINIMYCCKUX BCUICCTB. Bo3HuKkHOBeHHE q)OTO—BHeKTpOI[BI/DKYH_IeI\/II CUJIbl B TTOJIYIIPOBOJHUKE
pH ero ocBemeHnu. DhdexT BempsamiieHus u dpdext Xoma.

[[lupokoe TeXHUYECKOE MPUMEHEHUE MONMYNPOBOAHUKOB A0 KoHIA 30-x rr. XX Beka. Pazutue
(GU3UKN TOTYIPOBOAHUKOB U OOBSICHEHHE MPUHLMUIIOB PabOThI MOTYIPOBOIHUKOBBIX MPHOOPOB OTKPHI-
THE pP—N—TIepexofa, pa3BUTHE MOIYNPOBOIHUKOBOI TEXHOJIOTHH, Tpon3BoAcTBO BY nuonos ams mis pa-
JTOJIOKAIH

N300perenre OMNONSAPHBIX U MOJIEBBIX TPAH3UCTOPOB, TYHHENBHBIX JHOIOB, CKAYOK B Pa3BUTHU
MOJTYNIPOBOJHUKOBOM TexHOJOoruu. Y.IIIOKIM U HEraTUBHBIN ONBIT PYKOBOJCTBA HAYYHOU rpymnmoi. OcBo-
€HHUE IIPOMBIIIUICHHOTO ITPOU3BOACTBA TPAH3UCTOPHOU dJIEKTPOHHON TEXHUKHU.

I/I306peT€HI/Ie HWHTCIPAJIbHBIX CXCM, Pa3BUTUC TCXHOJIOTHU UX MPOU3BOACTBA. OcBoenue IIPOMBIIII-
JICHHOTO IIPOM3BOACTBA UHTETPAIIBHON PAINOdICKTPOHUKN. Pa3BUTHE COBETCKON MUKPOIJIEKTPOHUKH, CO-
3nanne HUM, HaydHBIX LIEHTPOB M 3aBOJIOB MOIYIPOBOJHUKOBBIX MPpHOOpoB. Co3aaHne MUKPOIPOIIECCO-
POB M MUKPOKOHTPOJIIEPOB, MUKPOMUHUATIOPU3ALIHs, CKAYOK B PA3BUTUHU TEXHOJIOTUU MTPOU3BOJCTBA HH-
TCrPpaJIbHBIX CXCM

[Tpo6aeMbl MUKPOMUHUATIOPU3AIMA M KAauyeCTBEHHBIE M3MEHEHHsS B MUKpOAJIeKTpoHHKe. «Tupa-
HUS MEXCOeUHEHUI». [lepcnekThBbl NCIOIb30BaHus B 00pab0TKe U XpaHEHUH MH(OpPMAIMK BOJIHOBBIX
CBOWCTB JIEKTPOHA, MEPEMEUICHUsI CIUHUYHOTO JJIEKTPOHA 3a CUET TYHHEIBHOTO 3(QeKTa C yd4eToM
HarnpasiyieHus ero cnuHa. CriuHTpoHuKa. KBaHTOBBIE OMTHI (KyOuTHI). KBaHTOBBIE KJIETOYHBIE aBTOMATHI U
MOJIEKYJISIpHBIE NepekitodaTenn. [ lepcriekTuBbl BHEAPEHUS HAHOAIEKTPOHUKHU B bKA.

14.1.3. 3auér

1 Wctopust pa3BUTHE KOHCTPYKIMM 3JIEKTPOHHBIX CPEACTB: DJIEKTPOTEXHUYECKUI 3Tall. HepBble
0J104HBIE KOHCTPYKIIMU

2 OcBoenue koHcTpykTopamu POC tpeboBaHMit BOCHHOW TEXHUKH

3 KoHCTpyKIIMM NEPBBIX PaU0JI0KaTOPOB

4 PazButue xonctpykuuii POC B roasl Bropoit MupoBoii BoitHbI

5 Kouctpykuuu nepsbix 9BM. [IpuMenenue moaynpoBOJHUKOBBIX TPHOOPOB.

6 "Tponukanuzanus POC". OcBoeHHe KpUTHUECKUX YCIOBUH 3KCITyaTaluu. Beixon B kocMmoc.

7 MUKpO3JIEKTpOHHAs! 1 MUKPOIIPOLIECCOPHAs PEBOJIIOLIMU B KOHCTpynpoBanuu POC.

8 IlokoneHus: paAvOdIEKTPOHHOMN aIllapaTypsl.

9 HayuHoe no3Hanue u cneuudurka HayyHoOH fesTenbHocTH. CTPYKTypa HayqHOTO 3HAHUS.

10 Metozpl 1 cpeCcTBa HAYYHOTO MO3HAHUS. DTUYECKHE HOPMbI HayKH.

11 IIpuHIMIBI SKCIEPUMEHTAIBHOIO HcciaenoBanus. HayuHble Tpaauuuu, OTKPBITUS, PEBOIOLMH.

12 Ponb Hayku B pa3BUTUU TeXHUKH. Opranuzanus u pykosoactso HMOKP.

13 WcTtopust OTKpBITUS MOITYIIPOBOJAHUKOBBIX CBOMCTB KPUCTAJIIMUYECKUX BeliecTB B XIX Beke

14 Ilpumenenue nonynpoBoaHUKOB 10 KoHIA 30-x rr. XX Beka. Pa3Butue ¢usuku noixynpoBos-
HUKOB M 00BSICHEHUE IPUHLUIIOB PabOThI MOIYIPOBOTHUKOBBIX TPHOOPOB
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15 OTkpbITHE p—N—TIEpEX0/1a, pa3BUTHE MOTYTIPOBOJHUKOBOM TEXHOIOIMH, Tpon3BoacTBo BY nuo-
JIOB JJIS ISl paINOJIOKALINH

16 N300peTeHne OUIONSAPHBIX U MOJEBBIX TPAH3UCTOPOB, TYHHENBHBIX TUOIOB, CKAYOK B pa3BH-
THH MTOJIYIIPOBOJHUKOBOW TEXHOJIOTUN

17 PaGots! V.I1Ioknu 1 HETaTUBHBIN OMBIT PYKOBOJICTBA HAYYHOU TPYIIION

18 N3o6perenne UHTErpaIbHBIX cXeM. OCBOCHHE MPOMBINIJICHHOTO MPOU3BOACTBA HHTETPAITHBHOM
pasnodIEKTPOHUKH. Pa3BuTHE COBETCKON MUKPOIIEKTPOHUKU

19 Coznanue MUKpPOIIPOIIECCOPOB U MUKPOKOHTPOJIIIEPOB, MUKPOMUHUATIOPU3ALIHS

20 ITpo6aeMbl MUKpOMUHHUATIOPU3AIMY U KAY€CTBEHHBIE U3MEHEHHUSI B MUKPOIJIEKTPOHUKE Ha py-
0exe BekoB. HaHoa/IeKTpoHUKa, IepCIEKTUBHBIC HAIIpaBJICHH, MpuMeHeHHe B BKA

14.1.4. TembI J0K1210B
MeTtozap! Hay4HO-TEXHUUYECKOIO0 TBOpYECTBA
B3aumocBs3b HayKu, TEXHUKU U TEXHOJIOTHH B pa3BUTHUU OOLIECTBA
"TpoiiHas cniupais" pazsurus no deirend6aymy-HikoBuiry
TBopuecTBO, €ro Npupoaa, OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTHU Pa3BUTHS
[Icuxonornyeckre 0COOEHHOCTH TBOPUECKOT'O MpoLecca
[TpoGnieMbl ¥ IPUHLIKIIBI YIPABIECHUS KOMaH/10i1 HAYyYHOTO ITPOEKTa
JInuHbIe KauecTBa UCCIIEN0BATENSA
VYnpaiieHue KpeaTuBHOCThIO B HAYYHO-TEXHUUECKOM OpraHu3aluuu
VYrpaiieH4ecKkrue KOMIIETEHIIMM HHKEHEPa-UCCIEA0BaTeNs
W3mepenue, aHanus,ylny4diieHue B HAyYHOU JesITeIbHOCTH
HcTopust OTKpBITUS M IPUHLUI IEHCTBUS MIEKTPOBAKYYMHOIO 10/
[IepBasi npueMHO-yCUIUTENbHAS JIAMIIA - TPUOJT
MHoOroceTouHbI€ JIEKTPOBAKYYMHBIE IPUOOPHI: HCTOPHSI CO3AaHUS U IPUHIUIIBI PAaOOThHI
ONEeKTPOHHO-TY4YEeBbIE NHINKATOPHbIE YCTPONHCTBA
Pa3BuTne MUKpPO3JIEKTPOHHBIX YCTPOMCTB 0TOOpaXeHus: HHPOPMAIIH
HoBble npuHLIKITBI U MaTepUabl AJIsl HOCTPOESHUS YCTPOHCTB OTOOpaKeHUsI HHPOpMALUU
OcCHOBHBIE TEHICHIIUU PAa3BUTHUS KOHCTPYKLIUI OOPTOBOM KOCMUYECKOM anmaparypsl

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOXKHOCTAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl 1OIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas IpOBEpKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusmMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeTMIIMTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIlIerocss HA MOMEHT IPOBEPKU

14.3. MeToauyecKue peKOMEeHIAUMH N0 OLEHOYHbIM MATepPHAJIaM /JIsl JIHI[ ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHUIOB MpPEIyCMaTPUBAETCS 10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.

CornacoeaHa Ha noprane Ne 39998 17



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовой проект / курсовая работа
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Темы опросов на занятиях
	14.1.3. Зачёт
	14.1.4. Темы докладов

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

