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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokon Ne 66 ot « 20 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 0Opa3oBareiabHOro cranaapra Beiciiero odpazosanus (PI'OC BO) no HampaBieHHIO
noarotroBku (cneruanbHocTH) 11.03.04 DieKTpoHHWKa W HAHOAJIEKTPOHMKA, yTBepKaeHHoro 12.03.2015

rojia, paccMoTpeHa u ogoOpeHa Ha 3acemanuu kadenpsr DI «  » 20 roma, mMpOTOKOI
Ne .

PazpaboTumk:
ITpodeccop kad. DI JI. H. OpnukoB

3aBeayromuii ooecneunBaronieit kad.
oIl C. M. lllannapoB

Pabouyas mporpamma JTUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIel kadeapoii:

Hexan ©®OT A. U. Bopouun

3aBeqyromuii BEITyCKaroIen kag.

oIl C. M. llannapoB
OKCIIEepTHI:

noreHT kada D11 A. U. Axcenos

3aBeayromuii kadeapoun
ANEeKTPOHHBIX TPHOOpoB (DI1) C. M. lllannapoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
MPAKTUYECKOE 3aKPEIJIEHWE 3HAHWM W HaBBIKOB MPOEKTHOH, HAy4YHO-UCCIEA0BATEIbCKOMN
NESTEILHOCTH Ha IPUMEPE MPOCKTUPOBAHUS YCTPOMCTB IIEKTPOHUKH U HAHOAJIEKTPOHUKHU

1.2. 3agaun TMCHMIIHHBI
—  HW3y4UTh CIMOCOOBI MPOEKTUPOBAHUS YCTPOUCTB IINEKTPOHUKHA M HAHOIICKTPOHHKHU JUIS UX
JAJIbHENIIET0 IPUMEHEHUS

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Hucunumimna  «[IpoektupoBaHre  yCTPOMCTB  KBAaHTOBOM O  ONTUYECKOM  DJIEKTPOHUKH»
(b1.B.JIB.4.1) orHOCHTCS K 070Ky 1 (BapraTHBHAS YacTh).
[TocnenyromumMi AUCUUIUIMHAMH SIBIISIFOTCS: 3alllUTa BBIMTYCKHOM KBalM(UKAIMOHHOW paboThI,
BKJIIOYasl MOJATOTOBKY K MPOLEAYpEe 3allUThl U MPOLEaypy 3aiuThl, KBaHTOBBIE MPUOOPHI U YCTPOMCTBA,
OnTosneKTpoHHbIE TPUOOPHI M yCTpoicTBa, [IpeaaumioMuas npakTuka.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHus QUCUUIUIMHBI HallpaBiieH Ha (JOPMUPOBAHUE CIETYIOINX KOMIIETEHIUI:

— JIK-6 cnocoOHOCTRIO pa3pabareiBaTh IPOEKTHYID M TEXHUYECKYIO JIOKYMEHTALUIO,
ohopMIIATH 3aKOHYEHHBIE IPOSKTHO-KOHCTPYKTOPCKUE PabOTHI;

— IIK-7 roToBHOCTBIO OCYIIECTBIISATH KOHTPOJb COOTBETCTBUS pa3pabaThbIBa€MbIX MPOEKTOB U
TEXHUYECKOHU AOKYMCHTALlMK CTaHAapTaM, TEXHUYCCKUM YCIOBUAM HW JAPYruM HOPMAaTUBHBIM
JOKYMEHTaM;

B pe3ynbrare nzyueHust TUCHMITIIMHBI 00y4YarOIUIACs TOJKEH:

—  3HATh apPXUTEKTYPY U OCHOBHBIE KOH(PHUTYpaLlUU CHCTEM YIPABJICHUS TPUOOPOB AIEKTPOHUKH
Y HaHOAJIEKTPOHHUKH, OCOOCHHOCTH Mpoliecca MHTErPallK allapaTHbIX U MPOrPaMMHBIX CPEJICTB CHCTEM
yIpaBIeHUS

—  yMeTb IIPOEKTUPOBATh AEKTPOHHBIE YCTPONWCTBA U CUCTEMBI YIIPABICHHUS

— BJaJeTh HaBbIKAMU TIPOBEAECHUS KOMIUIEKCHOW OTJaJKM M TECTUPOBaHUS MpHOOPOB
ANEKTPOHUKHU U HAHOAIEKTPOHUKH

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JIUCLMILIMHBI COCTaBiseT 6.0 3aueTHBIX €IWHUIBI U Tpe/CTaBleHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Bunpl yueGHOMI nedTenbHOCTH Bcero gacos Cemectpsl

7 ceMmecTp
AynuTOopHBIE 3aHATHS (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
CamocrosiTenbHas pabota (Bcero) 108 108
BrimonTHeHMe HHIUBUYATbHBIX 33 TaHAN 28 28
[TonroroBka Kk MpakTUYECKUM 3aHATUSAM, CEMHUHApaM 80 80
Bcero (6e3 sx3amena) 216 216
OO01mas TpyI0eMKOCTb, 4 216 216
3ayetHble EAuHUIIBD 6.0 6.0

5. Conep:xanue TUCHMILTHHBI

5.1. Pa3aesnl TUCHUILINHGI M BHALI 3aHATHI
Paznensl AMCHMITUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
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Tao6muna 5.1 — Pa3geinsl AUCUUIUIMHBL U BUJIBI 3aHATUNA

5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEeKIIUAM)
He npenycmorpeno PYIIL.

Ha3zBaHus pa3esnoB JUCLUIIAHEL S8 S S8 me g E2=s8g =g
7 cemecTp

1 Poib maTeHTHBIX HCCIICOBAaHUH B PEIICHUH 12 12 24 I1K-6, ITK-7
3a/1a4 IPOEKTUPOBAHUS YCTPOKWCTB KBAHTOBOU U
ONTUYECKOM AEKTPOHUKH.
2 OnpeneneHue eI HayYHOTO MCCIICIOBAHUS U 12 12 24 I1K-6, ITK-7
3a/1a4 MPOEKTUPOBAHUSI.
3 [IpoexTupoBaHUE U MOJEITMPOBAHHUE PIIEMEHTOB 12 16 28 [1K-6, TIK-7
YCTPOMCTBA
4 TexHOIOTHS MPOSKTUPOBAHUS YCTPOHCTB 32 28 60 [1K-6, TIK-7
KBaHTOBOMW M ONTUYECKON NIEKTPOHUKHU
5 IIpoekTHpoBaHUE YKCIIEPUMEHTATIBLHOMN MPOBEPKH 40 40 80 [TK-6, I1K-7
YCTPOMCTB KBAHTOBOM M ONTUYECKOMN AIEKTPOHUKHU
Hroro 3a cemecTp 108 108 216
Hroro 108 108 216

5.3. Pa3aesibl AMCHMILIMHBI M MEKIMCUMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbL Ty IIUMHU)

U o0ecneynBaeMbIMH (IOCJASAYIOMIMMHU) JUCHUAIIIMHAMUA

Pa3nensl TUCHUIUIMHBI U MEXAUCLUUITIMHAPHBIE CBSI3U C O0ECHEUMBAIOUMU (IIPEIBITYIIUMU) U

obecreunBaeMbIMU (ITOCIIEAYIOIIUMHI) TUCIUIUIMHAMY NIpeJICTaBlIeHb! B Tabnuie 5.3.
Tabnuua 5.3 — Pa3znensl AUCHUIIIIMHBL U MEKIUCIUILIMHAPHBIE CBSI3U

Ne pasnenos 1aHHON AUCHMILIMHBL, IS KOTOPHIX
HEO0OXOIMMO U3ydeHHe 00eCeunBaIONIINX U
Hanmenosanue ciumims obecreunBaeMbIX TUCITUILTAH

1 2 3 4 5

[Tocnenyromuye TMCUUTUIAHBI

1 3amuTa BbIMYCKHON KBaTH(PUKALIMOHHOM
paboThl, BKIIIOUAs MOJITOTOBKY K IIPOLEAYpE + + + + +
3alIUTHI ¥ IPOLEAYPY 3alIUThI

2 KBaHTOBBIE TPUOOPHI U YCTPONUCTBA + + + + +
3 OnTosneKTpOoHHbIE TPUOOPHI U YCTPOHCTBA + + + + +
4 ITpenauniaoMHas MpakTHKa + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIM I, (POPMHUPYyeMBIX IPH U3YYECHHUH AUCUMILIMHBI, M BH/10B 3aHATHI
CooTBeTcTBHE KOMIETEHILUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCLUIUIMHBI, M BUIOB 3aHATHH

MpeJICTaBlIeHo B Tabnuie 5.4.

Tabnmuma 5.4 — CooTBeTcTBUE KOMIIETECHIMH, (OPMUPYEMBIX INPH H3YYEHUH JAUCLUIUIAHBI, ¥ BHJIOB

3aHATHI
g E Buisl 3aHsATHI
= TN @opMBI KOHTPOJIA
S o = S - < S g -
Y H Q% » = O = awv
[1K-6 + + OTt4er o MHAUBUAYAIBHOMY 3aJIaHUIO,

Onpoc Ha 3aHATHSX, BeIcTyTUIeHNE
(moxmnan) Ha 3aHATHH, TecCT,
JuddepenunpoBanHbIil 3a4eT
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I1K-7

OT4YeT Mo MHINBHIYAITHPHOMY 33JJaHUIO,

Omnpoc Ha 3aHsATHSIX, BEICTyTUICHNE
(mokian) Ha 3aHATHH, TecT,
HuddepeHurpoBaHHbIi 3a4eT

6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3alMU 00yYeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHble paboThI

He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)

HanMeHoBaHMe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE IPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

HazBanwns pa3aciion

HaumeHoBaHue MpaKTHUECKUX 3aHATUHN (CEMUHAPOB)

7 cemecTp

[}
o

MK

oC
M

bIC
KO

1 Posb maTeHTHBIX
HUCCIeq0OBaHUl B
pelieHuu 3a1a4
MPOEKTUPOBAHUS
YCTPOMCTB KBAHTOBOU U
OITUYECKOM
AIIEKTPOHUKH.

2 Onpenenenue uenu
Hay4YHOT'O MCCIIEOBaHUS
Y 33J1a4 MPOEKTUPOBAHMUSI.

Macrep-kinacc 1o IpOEeKTUPOBAHUIO YCTPONCTB
KBAaHTOBOM U ONTHUYECKON AIIEKTPOHUKH

[TarenTHbIe nccienoBanus. O60CHOBaHHE
aKTyaJIbHOCTHU peuieHus npodnemsl. Kinaccugukarop
NaTeHTOB U n300peTeHuii. Kpurepun nmareHTHOTO
aHaJM3a M0 MHTepecyollel npodiieMe B paMKax
I'pynnoBoro npoextHoro o0y4yenus. [larentsr Ha
YCTPOUCTBO, HAa CIIOCO0, Ha YCTPOUCTBO U CIIOCO0
peanusauuu. [losne3npie Monenu u
palMOHAIN3aTOPCKUE NPENIOKEHUS. AHAIN3
JOCTHXKEHUH 10 MyOIUKAUsIM B IEPUOINYECKON
rneyaru

AHanu3 pabotsl ycTpoiictBa. OO0CHOBaHKE
aKTyaJIbHOCTH IpoOieMbl. Onycanue NpuHIKIIA
paboTh! ycrpoiicTBa. OnpeeneHue rpaHuyHbIX
ycnoBuii npuMeHeHus. OnucaHue JOCTOUHCTB U
HEOOCTATKOB AJId KOHKPETHOTO IPUMCHCHUS.
O6ocHOBaHME UJIEU U MpeIaraeMoro MeTosa
MPAKTUYECKOIO PEIICHUS.

4

TIK-6, TTK-

Hroro

Onpenenenue nenu nmpoekTupoBanus. O00CHOBaHUE
L[EJTH, KOTOPYIO HY>KHO JOCTUYb MOCJIE BBIIOIHEHUS
3amanusi. OO0OCHOBAaHUE WU U TIPEIaraeMoro
METOJ1a MPaKTUYECKOTO pelieHus. TeopeTnueckoe
000CHOBaHME METO/IAa TOCTHUKCHUS TIEITH

ITocTanoBKka 3agaun BcciaenoBaHusg. AHaIN3 3a1a4,
KOTOpbIe Hamo pemarh. OO0CHOBaHUE B3aMMOCBS3U
3a/1a4 ISl AOCTIDKEeHUs ienid. OnpenenuTb KpUTepun
«HoBu3Ha». AHanu3 ujieu Ha ypOBEHb
MaTEHTOCIIOCOOHOCTH METOAAMU MAaTEHTHOTO
aHajn3a.

MeTonb! OlLIEeHKH NMEePCTIEKTUBHOCTU MPOEKTOB.
Omnpenenenue peIHKOB cObITa. OMnpenencHue
y4acTHUKOB npoekTa. KauecTBeHHas orieHKa oobeMa
npou3BoacTBa. O1ieHKa HEOOXOIUMBIX 3aTpaT Ha
o0opyaoBaHue Marepuaibl 1 nepconai. Onucarb

12
4

TIK-6, TIK-
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cepTuhUIIUPOBAHHBIC U HE CEPTUHUIIMPOBAHHBIE
Y3761 B 000pYAOBaHUH, TIPEAJIaraeMoOM B
WH/IMBUTyaJIbHOM 3aJ[aHHU.

Hroro

12

3 IlpoekTrpoBanue u
MOZETUPOBAHNE
AJIEMEHTOB YCTPOMCTBA

MaremarndecKkoe MPOSKTUPOBAHKE DJIEMEHTOB
AJIEKTPOHHBIX CXEM. YPAaBHEHUS JJI OMUCAHUS
MOJIYIIPOBOTHUKOBBIX JIHOOB, PE3UCTOPOB, EMKOCTEH,
WHIYKTUBHOCTEM.

4 I1K-6, I1K-

Pemenue cutyannoHnHbix 3aaa4. Pacuer cxem Ha
OMITOJISIPHBIX TPAH3UCTOPAX U MOTYIIPOBOTHUKOBBIX
uoaax

[IpoekTupoBaHue NEKTPUUECKUX LIeTIEH. 3aKOHBI
Kupxroda. YpaBHeHUs 110 ONPEIEICHUIO TOKOB B
AIIEKTPUUECKOM KOHTYpE

HUrtoro

12

4 Texnonorus
IPOEKTUPOBAHUS
YCTPOWCTB KBAHTOBOM U
ONTHUYECKOU IIEKTPOHUKHU

[IpoexTupoBanue TexHosnoruil. OnrcaHue Mapupyra
n3rotoBieHus uzaenus. CocTaBieHuEe MapIIPyTHOU U
ONEepallMOHHOM KapThl. Onucanue
MOCIIEOBATEbHOCTH JICUCTBUM.

4 IIK-6, I1K-

PacueTsl TEXHOIOTHYECKUX TAPAMETPOB
o0opynoBaHus. Pacuer 10nycTUMBIX PEKUMOB U
IpaHUYHBIX yCiI0BUM. CTaTucTUYECKOe
MOZETUPOBAHNE TOOPOTHOCTH ONTHUECKUX CUCTEM U
XapaKTEPUCTUK U3ITy4YEHHUs

PacueTnl TEXHOIOTHYHOCTH U3TOTOBJICHUS OCHACTKH
JJIA U3TrOTOBJICHU A YCTpOﬁCTB 151 HpI/I60p0B KBaHTOBOH
M ONTHYCCKOM OJICKTPOHUKHU

I'papuueckoe MozenrpoBaHE NMPOLIECCOB.
[TocTpoenue npeAmnonaraeMbix rpaguKoB
uccienyeMslx saBieHud. [loctpoenue
MIPEANOIaraéMblX CUTHAJIOB C JIEMEHTOB
000pyIOBaHUS YCTPOMCTB M MPUOOPOB KBAHTOBOU U
ONTUYECKOH ANEeKTPOHUKH. [ paduueckue penakTopbl
koHCcTpyupoBanus AutoCad, Compas, Gimp,
Coreldraw, Paint.

Maremarnueckoe MOJIETUPOBAHUE
npoueccoB.Maremarnyeckoe MOAEIUPOBAHUE
nporuecca B MHAUBUAYaJIbHOM 33/1aHuu. BeiOop
aHAJIMTUYECKUX 3aBUCUMOCTEHN IS ONMCAaHUS
MIPOIIECCOB ¥ rpa)uKOB

MonenupoBanue BakyyMHBIX cucteM. Pacuer
BAaKyyMHOM cHCTEeMBI. PacdeT nNpon3BOAUTEIBHOCTH
OTKauHBIX CpeACTB. Pacuer BpeMeHH Iporecca
OTKauKH rasa.

MogenupoBaHue 3MeKTPOHU3HISCKIX TapaMETPOB.
Pacuer MOILIIHOCTH UCTOYHMKA ANEKTPOHOB. Pacuer
HapaMeTpOB I1JIa3MBEI. Pacqu HNCTOYHHKA UOHOB.

MonenupoBanue sigpa npoiecca. MonenupoBanue
yCHOBI/Iﬁ HepeKa‘-IKI/I OCHOBHOT'O U praanuomero
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Ty4a. MonenupoBaHie MaccoepeHoca mpu
UCTIApEHUH MaTeprajoB

HTtoro 32
5 IIpoextupoBanue Pa3paboTka METOAMKY U MTPOBEAEHUS SKCIIEPUMEHTA U 4 [1K-6, I1K-
AKCIIEpUMEHTAIbHON 00paboTKH Pe3ybTaToB. 7

IIPOBEPKHU YCTPOUCTB

KBaHTOBOW U ONTHYECKOU

IEKTPOHUKH Omnpenenenue norpemHocteit. [Toctpoenue
JIOBEPUTENIBHBIX HHTEPBAIOB. Maremarudeckas
CTaTUCTHKA KaK METOJl 00paOOTKHU JTaHHBIX

Maremarudeckasi 00pabOTKa CUTHAJIOB

ITpoexktupoBanue ocHacTKH. [J0MycKu, MOCaIKH. 4
PasmepHblii aHamus.

Cemunap - MenemxkmeHT kadectBa. COOTHOIICHUE 4
Ka4eCTBa, [IEHbI U BOBMOXHOCTEH 000pyI0BaHUs

Crangapruzanus. Pa30op cuTyallMoHHBIX 3a7a4 O 4
pa3sMepHOMY aHaJu3y B YepTexKax

TexHuka 6e30MMacHOCTH. AHAIU3 BpEeIHBIX (DAKTOPOB. 4
[TonroroBka HHCTPYKIIUIA 11O O€30MACHBIM ITPUEMaM
BEJICHUS padboT

KondepeHnnus no npoeKTHpOBaHUIO YCTPOMCTB U 6

nprOOPOB KBAHTOBOM U ONTHYECKOHN 3JEKTPOHUKU

3amuTa MHANBHUyaJIbHBIX 3aJaHUN 6

Htoro 40
Hroro 3a cemectp 108

9. CamocrosiTeibHasA padoTa
Buast camoctosiTennbHON pabOThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHITUH TIPEACTABICHBI B
tabnuue 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (OpMUPYEMbIE KOMIETEHIINH

Bugpl camoctosTenpholt { £ 4 2% E
Ha3spanus paszesnon A s5 52 2 DOpMBI KOHTPOJIS
paboTEI © % =0 2
7 cemecTp
1 Ponp maTeHTHBIX IToaroroBka k 8 [1K-6, Ornpoc Ha 3aHATHSAX,
WCCJIEIOBAaHUN B PEHICHUU ITPAKTUYECKHUM 3aHATHSM, [TK-7 Otyer no
3a/1a4 IPOEKTUPOBAHHUS ceMuHapaMm UHIVBUAYAIBHOMY
YCTPOHCTB KBAHTOBOH M | goy iy ivonye 4 3aganuio, Tect
ONTHYECKOU OMEKTPOHMKHL. | pyryvrpyr v e EIX 3 TAHMH
Utoro 12
2 OnpeneneHue nenu ITonroroska k 8 IIK-6, Omnpoc Ha 3aHATHUSX,
Hay4YHOI'O UCCJIEOBAHUA U MPAKTUYECKUM 3aHATUAM, [TK-7 Otyer no
3a/1a4 IPOEKTUPOBAHUA.  CEMHUHapaM UHIVBUAYAIBHOMY
Brimmonnenue 4 3ananmo, Tect
WHAWBUAYaJIbHBIX 3aJlaHUI
Htoro 12
3 [IpoekTupoBanue u [TonroroBka k 8 IIK-6, Ormpoc Ha 3aHATHSX,
MOJIEIIUPOBAHUE [IPAKTUYECKUM 3aHATHSM, ITK-7 Otuer no
JJIEMEHTOB YCTPONCTBA ceMuHapaM WHIVBUAYAIBEHOMY
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Bremonaenue 8 3amanuio, Tect

WHINBUIYAIbHBIX 3a/IaHUI

Utoro 16
4 TexHonorus ITonroroBka k 22 TIK-6, Omnpoc Ha 3aHATUSX,
MPOEKTUPOBAHUS MPAKTUYECKUM 3aHSATHUSIM, IK-7 Ortuer 1o
YCTPOMCTB KBAHTOBOM U CEMHHapam WHIVBUIYAIEHOMY
OITHYCCKOM SNEKTPOHUKA oo 6 3amanuto, Tect

WHVBUIYAIbHBIX 3a/IaHUN

Htoro 28
5 IIpoexTupoBanue [TonroroBka k 34  TIK-6, BricTymiienne (nokmnanm) Ha
AKCIEPUMEHTAIBHOMN MPAKTUYECKUM 3aHATHIM, [K-7 3aHsTuu, OTYET 1O
IIPOBEPKHU YCTPOUCTB ceMUuHapam WHIUBUAYAIbHOMY
KBAHTOBOW M OLTHYCCKOH p oo 6 3ananuto, Tect
HICKIPOHHKH WHIUBUAYAIbHBIX 3a/laHU

Utoro 40
Hroro 3a cemecTp 108
Hroro 108

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /IJisi OleHKH YCIIeBAeMOCTH 00y4Yal0IUXCS

11.1. banjabHbIe OLIEHKH /1JIs1 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — baniabHble OLIEHKH JIJ1s1 3JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHBIN
. MaxkcuManbHbIN MaxkcuManbHbI
DneMeHThI y4eOHOM OaJi 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ Gam 3a nmepuon
JESATEIIBHOCTH mexny 2KT u na CEMECTP
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl cemecTpa
7 ceMmecTp
Brictymnenne (oxman) Ha 10 10
3aHATUH
JuddepenunpoBaHHbIi 10 10
3a4eT
Omnpoc Ha 3aHATUAX 14 16 14 44
Otuer o 10 10
UH/IMBUyaJIbHOMY
3a/1aHuUIO
Tecr 8 8 10 26
Hroro makcumym 3a 22 24 54 100
epUoz
Hapacraromumm urorom 22 46 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6aI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH Mpe/cTaBieH B Tabmuue 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 33 KOHTPOJIBHBIC TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOUKHU OrneHka
> 90% ot MakcuManbHOU cyMMBI OaitoB Ha aaty KT 5)
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Ot 70% no 89% ot makcuManbHON CyMMBI OaioB Ha aary KT

Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyetr cymMMbl 02/1J10B B TPAAUIIHOHHYI0 H MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl 0aIOB B TPAAUIMOHHYIO U MEXIYHAPOIHYIO OLICHKY NPEICTaBlICH B TAaOIHIIE
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Wrorosasi cymma 6aiios,

Ouenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85-89 B (ouens xoporio)

4 (xopo1110) (3a4TEHO) 75-84 C (xopor1o)
70-74
65 60 D (ynoBneTBopUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (Hocperctaentio)
2 (HeynOBIIETBOPHTEIHHO) (HE Hwuxe 60 6ammoB F (meynoBneTBopHUTENbHO)

3a4TEHO)

12. YueOHO-MeTOAMYeCcKOE U MH(OPMAINIMOHHOE O0ecnieyeHrue TUCHMILINHBI

12.1. OcHoBHas uTEparypa

1. KommbproTepHOE MOACTHUPOBAHUE M TPOSKTUPOBaHUE [DJEKTPOHHBIA pecypc]: YdeOHoe
noco6ue / FO. P. Canukaes - 2012. 94 c. - Pexxum nocryna: https://edu.tusur.ru/publications/2548 (nara
obpamenusi: 01.08.2018).

2. KsanTtoBble mpuOOpBl U ycTpoicTBa [DIeKTpoHHBIH pecypc]: YueOHoe mocobue / B. H.
HaseiioB - 2018. 112 c. - Pexum pocryna: https://edu.tusur.ru/publications/7231 (mara oOpareHus:
01.08.2018).

3. OCHOBBI HayYHBIX HWCCICIOBAHUN W TATCHTOBEICHWE [DJICKTPOHHBIA pecypc]: YueOHOe
nocoobue / J. B. Oszepxun, B. II. Anekcees - 2012. 171 c. - Pexum pgocryma:
https://edu.tusur.ru/publications/1283 (nara oopamenus: 01.08.2018).

12.2. lononHMTEIBHAS IUTEPATypa
1. Craructuyeckre Moaenu Ais MHOOPMAIMOHHBIX CHCTEM, KBAHTOBBIX M ONTOAIEKTPOHHBIX
puOopoB [DeKTpOHHBIN pecypc]: YuedHoe nocodue / M. C. KBachuna - 2012. 95 c. - Pexum nocrymna:
https://edu.tusur.ru/publications/2181 (nara o6pamenus: 01.08.2018).

12.3. YueOHO-MeTOAMYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAnYecKHre Moco0us

1. Craructuueckue MOAETM KBAHTOBBIX, ONTOIEKTPOHHBIX M aKyCTOONTHYECKHX HpUOOpOB
[OnexTpoHHBI pecypc]: MeTtoauueckue yka3aHusi K mpaktudeckuM 3aHsatusM / Ksacauma M. C.,
Opmuxos JI. H. - 2012. 34 c. - Pexxum goctyma: https://edu.tusur.ru/publications/2183 (nara obparienus:
01.08.2018).

2. CrenuaipHble BONPOCHI TEXHOJOTUU TNPUOOPOB KBAHTOBOM 3NIEKTPOHUKH [DIEKTPOHHBIN
pecypc]: Meroauueckne yKa3aHHs K TIPAKTHUECKAM 3aHATHSM M CAMOCTOSTEIBHOW pabore st
crynenToB HampasiaeHus 210100.62 — "Onekrponuka u HaHodnekTporuka" / JI. H. Opnukos - 2014. 32 c.
- Pexxum nocrtymna: https://edu.tusur.ru/publications/4073 (mara o6pamenus: 01.08.2018).

3. CneuunanbHble BOIPOCHI TEXHOJOTMH MPUOOPOB ONTHUECKOM SJIEKTPOHUKU [DIEKTPOHHBIN
pecypc]: Meroguueckue yka3aHHd K HPAKTHUECKUM 3aHATUSAM M CAMOCTOSTEIbHOM pabore s
ctynentoB HampaieHus 210100.62 — "DnexkTponuka u HaHodnekTponuka" / JI. H. Opnukos - 2014. 36 c.
- Pexxum poctyna: https://edu.tusur.ru/publications/4072 (nara obpamenus: 01.08.2018).
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4. llpoBeneHue NaTeHTHBIX HMCCIENOBAaHUMN [DNEKTPOHHBINH pecypc]: Meronudyeckue ykazaHus
JUTsl TIPOBEACHUS MPAKTHUECKUX U camocToaTenbHbIX pador / H. FO. M3orkuna - 2012. 14 c. - Pexum
nocrymna: https://edu.tusur.ru/publications/1404 (gara o6pamenus: 01.08.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI[ C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJINI0B

Y4eOHO-METOUYECKUE MaTepPHAIIBI ISl CAMOCTOSTEIPHON U ayAUTOPHON PabOTHI 00YYarOIIMXCs
W3 YKCia JIMI ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS M MHBAJIHUIAOB MPEAOCTABISIOTCSA B (hopmax,
aIaITUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBS U BOCIIPUSATHUS HHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

— B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBEITMUEHHBIM IIPH(PTOM.

JlJ1st JII ¢ HAPYIIEeHUSIMU CJIyXa:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIEeHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpm wu3ydeHMH [AWCUUIUIMHBI pPEKOMEHIyeTcss oOpamarbcs K  0a3aM  JTaHHBIX,
MH(POPMAITMOHHO-CIIPABOYHBIM W TOMCKOBBIM cHUcTeMaM, K KotopeiM y TYCVYPa oTkpeIT moctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHYECKOe O0ecrieyeHue TUCHHUILINHBI U TPedyeMoe MPOrpaMMHoe
o0ecreyenue

13.1. O6uue TpedoBaHNSs K MATEPHATbHO-TEXHMYECKOMY M NPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecnedeHue Al NPAKTHYeCKUX 3aHATHI

VYuebHast 1aboparopust

yueOHasi aynuTopus A MPOBEIEHUs 3aHATUN JIEKUMOHHOIO THUMA, y4yeOHas ayguTOpHs IS
MIPOBENICHUS 3aHATUH MPAKTHUECKOTO TUIIA, yueOHas ayAUTOPUS JUIsl IPOBEACHUS 3aHATUI 1a00paTOpHOro
THUIIA, IOMEIIEHNE AJI IPOBEACHMSI TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 74, 108 ayx.

Onucanue uMeroIerocs 000pya0BaHus:

- Jlocka MarHUTHO-MapKepHasi;

- Komnerotep (2 mrt.);

- [Tpuntep HP Laser jet M1132;

- YcraHoBKa BakyyMHOTo HanbuieHus: Y BH-2M;

- Teueuckarens [1TU-7;

- Bakyymusiit yausepcanbabiii moct BYII-4 (2 wr.);

- YcraHnoBKa BakyyMHOro HanbuieHus Y PM 387;

- Octimmtorpag C8-13;

- Octmnorpad C1-65A;

- Uctounuk nurauusa b5-46;

- [TpuGop xomOuHMpOBaHHBIN 1HPpoBoi 1114313;

- Bakyymmerp BCh-1;

- Mukpocxkonsl: MBC-10, MUM-7;

- KommiexT cnenuanu3upoBaHHON yaeOHOM MeOen;

- Pabouee mMecTo mpernogaBarelis.

[TporpamMHOe oOecnieueHue:

— Google Chrome

— Microsoft Windows

— OpenOffice
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13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe obecredyeHne JAJIs1 CAMOCTOSATEeIbHOI padoThl
Jlnst caMoCTOsATEIbHOM pabdOThl MCTHONB3YIOTCS y4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIAcChl),
PacCTOI0KEHHBIE TI0 apecam:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6macTs, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTs, I. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmmauna ynuia, 1. 74, 207 ayn.

CocraB 000pyn0OBaHuUsA:

- yueOHast MmeOerb;

- komnbioTepsl kiacca He Huxe [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIIBIOTEPHI MOAKIIOUEHB K ceTh «VHTepHeT» M 00ecHeuuBaloT JOCTYN B SJIEKTPOHHYIO
nH(pOPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe 0O0ecreyeHne TUCHUIIMHBI JJIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI  HHBAJIU/10B

OcBoeHME IUCUUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 310POBbS W HWHBaJIUIaMU
OCYILECTBIISICTCS C UCTIOIB30BAaHUEM CPEACTB 00yUeHHS OOIIETO U CIIEIMAIbHOTO Ha3HAUCHHS.

[Tpu 3aHATHAX € OOydYarOUIMMHUCH € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEACTB W JPYIHMX TEXHUYECKUX CPENICTB
npuema/mepenauu ydeOHOW MH(pOpMalMU B JOCTYHHBIX (opMax, MOOMIBHOM CHCTEMbI MpenoaaBaHUs
U1 00yYaroIMXCsl ¢ MHBAIMIHOCTBIO, IOPTAaTUBHOM MHAYKLIIMOHHOW CHUCTEMbI. YueOHasi ayAuTOpHus, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroIiuecs C HapylleHHeM cilyXa, 00OpyloBaHAa KOMIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, MEKTPOHHON JOCKON, MYIBTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) IpY MOMOLIHM BUACOYBEINUUTENEH 151 KOM(POPTHOTO IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYyYalOIIMMHUCA € HApPYLIEHMSIMM OIIOPHO-IBHMIaTeJIbHOIO ammapara
HCIIONIBb3YIOTCSl aJIbTepHAaTUBHBIE YCTpPOMCTBa BBOAAa HMH(OpPMAlMU U JpPYrHe TEXHUYECKHE CpeicTBa
npuema/mepenayu ydyeOHOW MH(pOpMALUU B JAOCTYINHBIX (OopMax, MOOMIBHON cHCTeMbl OOydeHUs i
JIozie ¢ MHBAJIMIHOCTERIO.

14. OIIeHO'-IHLIe MaTepHuaJabl H METOANYCCKHEC PCKOMECHAAIUHA 110 OPraHu3alui U3yUcHUus
AUCHHUIIIMHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEHAAIM U
21.]'[5[ OLOCHKU CTCIICHU CCbOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHUA 3aerH.]'IeHHI)IX 3a HHCHI/IHJ’H/IHOﬁ
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepualibl B COCTABE:!

14.1.1. TecToBbI€E 3a1aHUA
1. OTmeTbTe YCTPONCTBO, OTHOCALIEECS K N300PETECHHIO
a) TEXHUYECKOe YCTPONCTBO, paboTaroiiee Ha SIBICHUH, HEOUEBUTHOM JUIS Y3KUX CIEI[UATHCTOB,
0) yCTpOMCTBO, CoMIeprKaIIee CYMMY SJIEMEHTOB M BBIJIAIOIIIEE MOJIE3HbIN 2P eKT;
B) YCTPONCTBO, ITOJIE3HOE AJIs1 IPOU3BOACTBA;
T') YCTPOMCTRBO, Jaroiee MoJIe3HbIH 3PPEKT He YSIIOBEKY, a )KHBOTHOMY.

2. U3 Bo3myxa nenarh xJied 3To

a) OTKPBITHE,;
0) n3obpereHue;
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B) IMOJIE€3HAsI MOJICIb,
T') pallMOHAIN3aTOPCKOE TPETIOKEHHE.

3. OT™MeTBbTe M300pETEeHHs YCTPOMCTBO U CITOCO0

a) pacUIMpeHHe TEXHOJIOTMYECKUX BO3MOKHOCTEH CYIIECTBYIOIIET0 000pYyI0BaHHS 33 CUET
BBEJICHUS HOBBIX JIEMEHTOB;

0) BesiocuIie ] AJis JIOIIa Iu;

B) 100aBKa B MYKY, C LIEJIbIO YIIyYIlIEHUS] BHEIIHETO BUa xje0a;

') KOHCTPYKTOP U3 PaJAN03JIEMEHTOB.

4. Ilenp HayyHoro ucciaenosanus 0 3to:

a) OTBET Ha BOIPOC, 3a4eM ITPOBOJMTCS JAHHBIH YKCIICPUMEHT;
0) IPOIYKT IPOJIe/IaHHON PabOTHI;

B) BOOOpakaeMo€ JKeJIaHUE TTOIYIHTh...;

') 3TO METOABI U ATAIIBI.

5. IlocranoBka 3a/1auu 3TO:

a) 9TO MOIIArOBbIH IJIaH peaau3aluu ey,
0) KOHCUHBIN TIPOAYKT MPOJICITAHHON padOTHI;
B) TEXHUYECKHUE ACTIEKTHI peain3aluu UIeu;
I') TUIOTE3A.

6. Ha kakom 3tare pa3pabOTKu MPOrpaMMHOI0 oOecIieueHus pa3padarTbiBacTCs KOHICTITyaJIbHAs
MOJICITb TIPOCKTUPOBAHUS?

a) Ha dTare aHan3a,

0) Ha JTare pean3aluu;

B) Ha dTare OKOHYAHHS POCKTUPOBAHMUS,

I') Ha BCEX JTarax.

7. Kakoii KOMIIOHEHT JIEKTPUYECKOI 1Ty 3anucan ypaBHeHrem V=Ldi/dt
a) UHIYKTUBHOCTb;

0) pesucrop;

B) €EMKOCTb;

T') IHO]I.

8. PaboTa OUmonsgpHOro TpaH3UCTOpa OMUCHIBAETCS MOAeNbi0 Dbepca-Mora ¢ HCIoIb30BaHuEM
HEJIMHEWHBIX ypaBHEHUH. DTO:

a) IpUOTMKEHUE TT0 MOJIENTH OOJIBIIIOrO CUTHAJIA TS BBICOKUX U HU3KHMX YacTOT;

0) npuOIMKEHIE IO MOJIEITH MajIOro CUTHAJIa,

B) cTaTHYECKasi MOJIENb Il CPEHEr0 CUTHAJIA JUIS BRICOKUX YacToT;

') IMHAMHYECKast MOJICIh JJIsI HU3KUX YacTOT.

9. [ToneBoii TpaH3UCTOP pabOTaET B KIFOYEBOM pexxume. Bribepute Moens onucanus
a) OOJIBIIOTO CUT'HAJIA, HEJIMHEHHbIE YpaBHEHMS,

0) Majioro curHasa, HeJIMHEHHbIE YPaBHEHMUS,

B) OOJIBILIOTO CUTHAJA, INHEHHbIE ypaBHEHHUS;

') MaJoro CUTHaJja, TUHEIHbIE ypaBHEHUS.

Xi

10. Ha vactuyHOM oTpe3ke QPYHKIUST MUMEeT BUJT J' f (x)dx ~ FOa)+ (%) h
X1

OT10 Gopmyrna A YMCIECHHOTO BHIYUCICHHS CUTHANIA B BUJIE:

a) Tpareuuy,

0) TpeyroJbHUKA,

B) IIPSAMOYT'OJIbHUKA;

) MeaHpa.
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Xi

11.ITpubnusuTenpbHOE PaBEeHCTBO I f(xX)dx ~ f ()(iil /2)h1 Ha3bIBACTCS
Xi1

a) GopMyJI0i MPSIMOYTOJILHUKOB Ha YACTUYHOM OTPE3KE;

0) dbopmyioii 3aMeHbBI KPUBOJIMHEHHOM Tpareiun;

B) COCTaBHOH (hOPMYIIOH TTPSMOYTOJIBHUKOB;

r) Gopmymoii JI€BOrO | MPaBOTO MPSMOYTOJIHLHUKOB.

12. MapupyToM IpOeKTUPOBAHUS HA3BIBAETCS

a) MOCJIEIOBATEIILHOCTD MTPOEKTHBIX MPOIIETYD, BEAYIask K MOIYICHUIO TPEOYeMbIX POCSKTHBIX
peLieHui;

0) o0m1ast cxema IPOCKTUPOBAHUS;

B) CyMMa OT/ICTbHBIX POEKTHBIX PEIICHHH;

') MapuipyTHasi KapTa mpoeKTa.

13. Kakoit MUHIMaITbHBIM TOK HEOOXOAUMO BBIOPATH JIJIs TIPOIIEcca TPABJICHHS MaTeprara:
a) 103 MA/cM?;

6) 105 MA/cM’,

B) 7 MA/cM?;

r) ook

14. TTo xkakoMy KpUTEPHIO BEIOPATh COUYETAHUE MaTepHalia UCIIAPUTENS U HABECKH MPU
MIPOU3BOACTBE MPUOOPOB KBAHTOBOM AJIEKTPOHUKH:

a) 1o TabJHIaM;

0) 1Mo peKOMEHIAIMSIM CIICI[HAIHCTOB;

B) IO TEMIIEpAType TIIaBICHUS;

T) MOIOMAYT MO0BIE COYETAHUSI.

15. Ceprudukanys u3aeaus 03HaYaeT:

a) U3/IeNue UMeeT cepTuUKar KauecTna;

0) u3zenue MpeIoKEeHO KaK PAI[MOHANIN3ATOPCKOE MPEIOKEHHE;
B) M3/IE/HE TPEIOKEHO KaK HOY-Xay;

T) M3/IeJIHe MPEATIOKEHO KaK H300peTeHHE.

16. Yeprerx ocecMMMETpUYHOM JIeTalu Al yCTPOUCTBA KBAHTOBOM JIEKTPOHUKH MPE/ICTaBIIEH 6-
10 MIPOEKIMSIMU, BMECTO 3 110 aHasiory. BepositHo:

a) JieTajb HETEXHOJIOTYHa,

0) meranb TEXHOJOTHYHA,

B) YBEJIMYECHUE YMCIIAa POCKIMH CAETaHO sl YIPOLEHHS H3TOTOBJICHUS;

T') yBEJIMYEHHUE MPOEKIUI ClIeITaHO AJIsl pa3MEPHOTO aHAIM3a.

17. Pemienue kakux uenen v 3aaad mpecieayeT onepaiuoHHas Kapra:

a) OIpeAeIseT MOCIEA0BATEIbHOCTh TEXHOIOTHYECKHUX OTIEPALIHiA;

0) orpe/enseT onepaIiy, BEITOIHICMbIC HaJl YIaCTHUKAMU TEXHOJIOTHYECKOTO MPOIIecca;
B) OIpeJesieT ONepalui Ha KOHKPETHOM pabodyeM MecTe;

I) ompeAesnseT MapIIpyT U3TOTOBIECHUS U3IEIHUS.

18. Kakyro morpemHocTs NPUHATO CYUTATh YCTPAHUMOM:

a) €CJIM OHa B HECKOJILKO pa3 MEHBIIIE CTEIIEHH MMOTPEITHOCTH UCXOAHBIX TAHHBIX;

0) mpu nepeBojie B JBOUYHYIO CHCTEMY YUCIO CTAHOBUTCS HPPALMOHATBHBIM;

B) €CJIM MTOTPEIIHOCTh YMEHBILACTCS MIPU YHCIIE BHIUMCICHUH cTpeMaieMcs K 0ECKOHEUHOCTH,
T') €CJIM TTOTPEITHOCTh YMEHBIaeTcs Ipu cMeHe DBM Ha Goliee coBEpIICHHYIO.
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19. IMorpemHOCTH MpeACTaBICHA B BUIC PA3HOCTH MEXIY €r0 HCTUHHBIM 3HAUYCHUEM H
MPUOJMKEHHBIM 3HAYCHHUEM, TTOTYYCHHBIM B PE3yJIbTaTe €r0 OKPYITICHUS. DTO: TOTPEITHOCT ...

a) abcoroTHas,

0) oTHOCHUTENIbHAS,

B) MIOIPELIHOCTb OKPYIVIEHMUS,

T') OTPEIIHOCTh Pa3psTHON CETKH.

20. [Tpubopom mosnb3yeTcs HECKOIbKO YeaoBek. KakoBo pacrpenesieHre onmboKk n3MepeHus
a) CIIy4anHoe;

0) 'aycoBckoe;

B) MakcBenoBckoe,;

I') CpelHe CTAaTUCTUYECKOE.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

Ponp mareHTHBIX MCCIENOBAHMN B PELICHMM 331a4 IPOCKTHUPOBAHUS YCTPOMCTB KBAHTOBOW H
ONITUYECKON NIEKTPOHUKH.

OnpezeneHue 1eay HaAy4HOTO UCCIIEA0BaHMS U 3a/1a4 IIPOEKTUPOBAHUS

IIpoexkTrpoBaHue U MOJEINPOBAHUE IEMEHTOB YCTPOMCTBA

TexHOoJIOrus IPOEKTUPOBAHUS YCTPOUCTB KBAHTOBOM U ONITUYECKOM JIEKTPOHUKH

[IpoekTHpoBaHHE DSKCIIEPUMEHTAIBHOM IIPOBEPKHM YCTPOMCTB KBAaHTOBOM M ONTHYECKOU
AIEKTPOHUKHU

14.1.3. Tembl HHAUBUAYAIBHBIX 3a1aHUI

1. IlpoexTupoBanue ycTpoiicTBa i (POPMUPOBAHUS 3€PKaJl C BHEIIHUM OTPAXKAIOIIUM CJI0EM

2. [IpoekTupoBaHue aKyCTOAIEKTPOHHOI'O 3JIEMEHTA

3. IIpoexkTrpoBaHu€e ONTOIEKTPOHHOIO JIEMEHTA

4. IIpoekTrpoBaHKUE YCTPOUCTBA Ui (DOPMUPOBAHHSI MTPO3PAYHBIX TETUIOO0PA3YIONINX MOKPBITHI
Ha OKOHHBIX CTEKJIaX

5. IlpoexTupoBanue ycTpoiicTBa 1y GOPMUPOBAHUS MOITYIPO3PAYHBIX MOKPBITUH MO 30JI0TO Ha
KOHKPETHBIE U3JIEHsI U3 AJIFOMUHUS, TIOJIMATUIIEHOBOM INIEHKHU, CTEKJIA U T]{

6. IlpoexTupoBanue ycTpoicTBa Ui (JOPMUPOBAaHUS MPOCBETIIAIOIIMX MOKPHITUI Ha HHOOare
JUTUS

7. IlpoexTrpoBanue ycTpoicTBa A (POPMUPOBAHUS aHTUOIMKOBBIX MOKPBITHI

8. IIpoekTupoBaHue yCTPONCTBA AJI1 HOHHOTO TPaBJIEHUs] HUOOATa JIUTHUS.

9. IlpoexkTrpoBaHre BOJTHOBOAOB HA OCHOBE IIMHKA, BUCMYTa, CBUHIIA HA CTEKJIaX.

10.IIpoektupoBanue 11u(py3nOHHBIX BOIHOBOAOB Ha HUOOATE TUTHSI HA OCHOBE THTAHA.

11. IIpoexktupoBanue ycTpoiicTa Juist JerupoBanus 1u¢py3HOHHOTO BOIHOBOJA

12.IIpoekTupoBaHKe yCTPONCTBA AJIS peain3aluil HOHHO-IU((HY3MOHHOTO METO/1a U3TOTOBICHHS
ONTHUYECKOrO BOJIHOBO/IA HA OCHOBE MEIHU

13. TIpoektupoBaHue ycTpoHCTBa Ui  (OPMHPOBAHUS  HPOCBETIISIOIIETO  MOKPHITHSA
(Cu/MgF2/LiNbO3)

14.ITpoexTupoBaHue ycTpOKCTBA AJI1 HOHHOTO TpaBJIeHUs HaHOCI0s MgEF2

15.I1poexTupoBanue ycTporUCTBa /IS JIETUPOBAHUS TOBEPXHOCTH HUOOATA JIUTHS JKEJIE€30M

14.1.4. TembI 7OKJIaT0B

Ponp mareHTHBIX MCCIENOBAHUN B PEIICHUM 334a4 IPOCKTHUPOBAHUS YCTPOWCTB KBAHTOBOM M
ONTUYECKON AIEKTPOHUKH.

Omnpenenenne Henu HayqYHOTO UCCIIEA0BAaHUS U 33/1a4 IPOEKTUPOBAHUS

IIpoexTupoBaHuE U MOAECIUPOBAHNE NIEMEHTOB YCTPOUCTBA

TexHoJIorus NPOEKTUPOBAHUS YCTPOUCTB KBAHTOBOM U ONITUYECKOM DIIEKTPOHUKH

[IpoekTUpOBaHUE SKCIIEPUMEHTAIIBHOM TNPOBEPKH YCTPOMCTB KBAHTOBOM M  ONTHUYECKOU
IEKTPOHUKHU

14.1.5. Bonipocsl nuddepeHIUPOBAHHOIO 3a4eTa
[TaTeHTHI HA YCTPONCTBO, HAa CIIOCOO, HA YCTPOMCTBO U crtocob peanu3anuu. [loge3Hple MOeTH U
palMOHATN3aTOPCKUE MPEAJIOKECHHUS.
Omnpenenenre rpaHUYHbBIX YCIOBUHM MPUMEHEHUSI MaTeMaTuieckux Gopmyi
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OrnpenenieHue Leau TPOSKTUPOBAHUS

. Onpenenenne kpurepus «HoBuzHa»

MeTo/1bl OLIEHKH IEPCIIEKTUBHOCTU MTPOEKTOB

CeptudunupoBaHibie U HE CEPTUPHUIIMPOBAHHBIE Y3JIbI B 000PYI0BaHUH

YpaBHeHHUsI 17151 ONMCAHUS TTOJIYIIPOBOAHUKOBBIX AHOIOB U €MKOCTEH

VYpaBHEHHUS ISl OMUCAHUS PE3UCTOPOB U MHTYKTUBHOCTEH

[TpoexTrpoBanue 3MeKTpHUecKuX nemneil. 3akonsl Kupxroga.

VYpaBHEHHUSI 110 OIPEIETICHUIO TOKOB B ANIEKTPUUECKOM KOHTYpE

CocraBieHre MapIIpyTHOU KapThl.

CocTaBiieHHE ONEePAlMOHHON KapThI.

PacueTsl TEXHOIOTHYECKUX apaMeTPOB 000PYIOBAHHS

Pacder g0mycTUMBIX PEKUMOB U TPAHUYHBIX YCIOBHI SKCILTyaTalluik 000pyI0BaHUS

CrarucTiuueckoe MOACTHPOBAHKE TOOPOTHOCTH ONTHYECKUX CUCTEM

Craructuueckoe MOJIECIHPOBAHUE ONTHYECKUX XapaKTEPUCTUK U3ITyUeHUs

[IpoekTupoBaHME TEXHOJIOTMYHOCTH HM3TOTOBJICHUS OCHACTKU [JIS U3TOTOBJICHHUS YCTPONCTB U
pruOOPOB KBAHTOBOW U ONTUYECKON ANIEKTPOHUKH

I'papuueckoe MonenpoBaHUE POLIECCOB

Maremaruueckass 00paOOTKa CUTHAJIOB C JJIEMEHTOB OOOPYIOBAaHHS YCTPOHCTB M MPUOOPOB
KBAaHTOBOW U ONTHYECKOM 3JIEKTPOHUKH.

MopenupoBaHue BaKyyMHBIX CHCTEM

MopnenupoBaHue 3MeKTPOYU3NIECKUX TapaMETPOB

MareMarnueckoe MOAETUPOBAHUE pacieTa MOIIHOCTH UCTOUYHUKA JIEKTPOHOB

Maremarudeckasi CTaTUCTHKA KaK METO 00paObOTKU JaHHBIX

- MeHeKMEHT KayecTBa

Cranpapruzanus. Pazdop pazmepHoro anaiusa B 4epTexax

14.2. TpeOoBaHUs K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXHOCTSIMH  370POBbSI M HMHBAJIHMJIOB IPEAYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeyeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalbl OLIEHUBAHUS ISl JIUIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbA U UHBAJINIO0B

Kareropun Bupl 1OMONMHUTEIBHBIX OLEHOYHBIX ®opMbI KOHTPOJIS ¥ OLIEHKU
00y4aroLXCs MaTepuajoB pe3ynpTaToB 00y4YeHuUs

TecTbl, MMCbMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[IpenMy1eCTBEHHO MMCHMEHHAs
IIPOBEpPKA

C HapymeHusMu
ciyxa

C napymenusmu  CobecenoBaHue 10 BOIpocaM K 3a4ery, IIpenmyInecTBeHHO yCTHast TpoBepKa

3pEeHUs OMpOC IO TEPMUHAM (MHIMBUyaTbHO)
C HapymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOpPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHbIE = [IpenMyIecTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOsITeNIbHBIE paOOTHI, BOIPOCHI K METOAAMHU

anmapara 3a4eTy

C orpannuenusmu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyriecTBEHHO TpOBEpKa
00IIeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJaMH UCXO U3 COCTOSTHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI ~ 0Oy4aroIlerocs Ha MOMEHT MPOBEPKH

14.3. MeToguyecKkue peKOMEHIAMH M0 OLIEHOYHBIM MAaTepPUAJIaM JJIsl JTUI] C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIUI0B
Jns muI ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M WHBAJIMIOB TIPEIyCMAaTPUBACTCS
noctymHasi popma MpeToCTaBICHUS 3aIaHUi OLIEHOYHBIX CPEJICTB, 2 UMEHHO:
- B Ie4aTHOM (hopme;
- B Ie4aTHOU (hOpMeE C YBEITMUECHHBIM MIPUDTOM;
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NpeA0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHHEM CYpI0TIEpPEeBOIa.

JlumaMm ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M MHBAJIMIaM YBEIHYMBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [l Takux OOydYarom[uxcsi MpeayCMaTpUBaeTCsl
noctymnHas popMa mpeIoCcTaBlIeHHsI OTBETOB Ha 3a/IaHUs, 8 UMCHHO:

- MUCHbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCUCTECHTA;

- IPECTaBICHNUE OTBETOB YCTHO.

[Mporienypa oOlEHUBaHHS pPE3YJAbTaTOB OOYYEHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
37I0POBbSl M MHBAJIMJIOB 10 TUCHUIUIMHE MPEIyCMaTpHBAET MpPEIOCTaBIeHne WHpopManuu B (opmax,
aJlanTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbsI M BOCHIPUSATHS HHDOPMAIIHH:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

— B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

— B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (hopme.

JJ1s1 1M1 ¢ HApYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOIO anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOU (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAHHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsSi Y HMHBAJIHJIOB
TIPOLIeAYpa OIICHUBAHUS PE3YJIBTATOB OOYUICHHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TAIlOB.
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