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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokon Ne 66 ot « 20 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCYIapCTBEHHOTO 00pa3oBaTeNIbHOrO cTaHaapra Beiciiero oopazoBanus (PI'OC BO) no HampapieHHIO
noaroroBku (crienuanbHocTr) 12.03.03 ®dotonmka u onroumHpopmaruka, yreepkiaeHnoro 03.09.2015

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

PazpaboTumk:
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3aBeayromuii ooecneunBaronieit kad.
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ANEeKTPOHHBIX TPHOOpoB (DI1) C. M. lllannapoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
MPAKTUYECKOE 3aKpEIJICHWE 3HAHWW W HABBIKOB MMPOEKTHOM, HAy4YHO-UCCIEA0BATEIbCKOMN
NEeSATEILHOCTH Ha IPUMEpPE MPOCKTUPOBAHUS YCTPOIMCTB yIpaBICHUS

1.2. 3agaum IMCHUIIITHHBI
—  HU3YYHTh CHOCOOBI MPOEKTUPOBAHUS YCTPOHCTB (DOTOHMKHM W ONTOMH(MOPMATHUKH I UX
JaTbHEHIIIETO TPUMEHEHUS

2. Mecto aucunminnbl B ctpykrype OITIOII

Hucuunimua  «l[IpoekTupoBaHue YCTPOMCTB KBAaHTOBOM O  ONTUYECKOM  DIIEKTPOHUKH
(b1.B.[IB.5.1) otHOCHTCS K OOKYy 1 (BapuaTuBHAs 4acTh).

[IpenmiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
KBantoBass Mexanuka, KoMIbIOTEpHOE MOIEIHPOBAHWE UM MPOCKTHUPOBAHUS NPUOOPOB KBAHTOBOM
JIEKTPOHUKHU.

[TocnenyromumMi AUCUUIUIMHAMH SIBIISTFOTCS: 3alUTa BBIMTYCKHOM KBaIM(UKAIMOHHOW padoTHI,
BKJIFOYAs MOATOTOBKY K MPOLEAYPE 3aLIUThI U MpoLenypy 3amuThl, [Ipegaumniomuas npakTuka.

3. TpeOGoBanus K pe3yJibTATAM OCBOEHUS TUCHMILINHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIOMUX KOMITCTCHITU:

— OIIK-9 cmocoOGHOCTBIO BIIAJIETh METOAAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHH, COONIOIATh
OCHOBHBIE TpeboBaHUsI HH(HOPMAIIMOHHOI 0€30MaCHOCTH, B TOM UKCJIE 3aIUThl TOCYJapCTBEHHOM TalHBI;

— IIK-6 crnocoOHOCTBIO K OIIEHKE TEXHOJOTHYHOCTH U TEXHOJIOTUYECKOMY KOHTPOIIO MPOCTHIX
U CpedHed CIOKHOCTH KOHCTPYKTOPCKHUX peIICHMI, pa3padOTKe THUIOBBIX MPOILECCOB KOHTPOJIA
[apaMeTpOB MEXaHUYECKUX, ONTUYECKUX U ONTHKO-JIEKTPOHHBIX JIeTallel U y3JI0B;

— IIK-7 roTOBHOCTBIO K YYAaCTHIO B MOHTAaX€E, HAJIAJIKE, HACTPOMKE, FOCTUPOBKE, UCIBITAHUAX,
c/1aue B HKCIUTYaTalluio0 OMBITHBIX 00pa3IoB, CEPBUCHOM OOCTYKUBAaHUHU U PEMOHTE TEXHUKU;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

—  3HATh APXUTEKTYPY U OCHOBHBIE KOH(MUTYPAIIMH CUCTEM YIPABICHUS MPUOOPOB AIEKTPOHUKHI
Y HaHODJIEKTPOHUKU, 0COOEHHOCTH MpOIlecca HHTETPALMU allMapaTHBIX U MPOTPAMMHBIX CPEICTB CHCTEM
YIPaBICHUS

—  yMeTb IPOEKTHPOBATh EKTPOHHBIE YCTPOUCTBA U CUCTEMBI YIIPABIECHUS

— BJaJeTh HaBbIKAMU TPOBEACHUS KOMIUIEKCHOH OTIaJAKH W TECTUPOBAHHUS TPHUOOPOB
AJIEKTPOHUKHU ¥ HAHOZJIEKTPOHUKHU

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JIUCLMIIMHBI cOCTaBisieT 6.0 3aueTHBIX €IUMHUIBI U Tpe/iCTaBleHa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuTOopHBIE 3aHATHS (BCETO) 108 108
[IpakTnueckue 3aHATHA 108 108
CamocTosTenbpHas padoTa (Bcero) 108 108
BrimosTHeHMEe HHIUBUYATbHBIX 38 TaHAN 28 28
[TonroToBka Kk MPakTUYECKUM 3aHATUSAM, CEMHUHApaM 80 80
Bcero (6e3 ax3amena) 216 216
OO01mast TpPyI0eMKOCTb, 4 216 216
3aueTHble EauHnUIBL 6.0 6.0
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5. Conep:xanue TUCUMIIIIMHBI

5.1. Pa3aesnl JucouIJIMHLI 1 BUALI 3AHATHI
Paznenbl MUCIMIUIMHBI M BUBI 3aHATHH IPUBEICHBI B Ta0bmuie 5.1.
Tabmuma 5.1 — Pa3gensl TUCHUIIINHLI U BUABI 3aHITHI

Haspanus pa3ienoB AUCLUILIMHEL S8 S8 mre g EL=3g=28
7 cemecTp

1 Poib maTeHTHBIX HCCIICOBAaHUH B PEIICHUH 12 12 24 OIIK-9, TIK-6,
3a/1a4 IPOEKTUPOBAHUS YCTPOKWCTB KBAHTOBOM U [K-7
ONTUYECKOM AIEKTPOHUKH.
2 OnpenieneHue eI HayYHOTO UCCIIEJOBAHUS U 12 12 24 OIIK-9, TIK-6,
3a71a4 MPOEKTUPOBAHU. [K-7
3 [IpoekTupoBaHUE U MOJEITHPOBAHUE FIEMEHTOB 12 16 28 OIIK-9, T1K-6,
yCTpOMCTBa [K-7
4 TexHONOTUs MPOEKTUPOBAHUS YCTPOICTB 32 28 60 OIIK-9, IIK-6,
KBaHTOBOW M ONTHUYECKON NIEKTPOHUKHU [K-7
5 IIpoekTupoBaHue FIKCIEPUMEHTAIBHON MPOBEPKU 40 40 80 OIIK-9, IIK-6,
YCTPOWCTB KBAaHTOBOM U ONITHYECKOH IIEKTPOHUKH [K-7
Hroro 3a cemecTp 108 108 216
Hroro 108 108 216

5.2. Paznenbl AMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBS3H € 00eCeYnBAKIIUMHY (TPeAbIAYIIHMH)
U oOecneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHUIIIMHAMU

Paznenbl qTUCHUIUIMHBL M MEXIUCHUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
o0ecrieynBaeMbIMU (TIOCJIETYIOITUMU ) TUCITUTUIMHAMHE TPEICTABICHBI B Ta0IHIE 5.2.
Tabnuua 5.2 — Pa3nensl AUCHUTIIIMHBI U MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB qaHHOM AMCHUIUIMHBL, AJ1 KOTOPBIX
He0o0X0IUMO M3ydeHHEe 00eCTIeUnBAIONIUX U

Hanvenosanue MCIUTITHHE 00€eCIIeuNBAEMBIX JUCITUITIIHH

1 2 3 4 5

HPCHHWCTBYHHHHGﬂHCHHHHHHH

1 KBanToBast MexaHHKa + + +

2 KomnbroTepHOE MOJIETUPOBAHUE U
POEKTHPOBAHUS MPUOOPOB KBAHTOBOU + + + +
JJIEKTPOHUKH

HDCHCHYKHHHCHHCHHHHHHH

1 3amuTa BHIMYCKHOM KBaTU(pUKAITMOHHON
paboThI, BKIIIOUAs MOATOTOBKY K MPOLeType + + + + +
3aIIUTEI U IPOLEAYPY 3alIUThI

2 [IpenaumnuioMHas MpakTUKa + + + + +

5.3. CooTBeTCTBHME KOMIIETEHIUI, (pOPMHUPYeMBbIX NPH M3YyYEHHH THCUMILIMHBI, U BH/10B 3aHATHH]
CooTBeTcTBHE KOMIETEHILUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, M BUIOB 3aHATHH
MpeJcTaBlIeHo B Tabnuie 5.3.
Tabnmuma 5.3 — CooTBeTCTBHE KOMIIETCHIMH, (OPMHUPYEMBIX NMPH H3YUYEHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATHNI

Bunp! 3angatuit

@opMBbI KOHTPOJIA

. . < . .
R O s &o

Komme
TCHIU
nu
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OIIK-9 + + Ompoc Ha 3aHsATHAX, TecT,
HuddepeHurpoBaHHbIi 3a4eT

[1K-6 + + OTyer o MHIUBUAYAIBHOMY 3aJaHUIO,
Omnpoc Ha 3aHsATHAX, BEICTyTUICHNE
(mokian) Ha 3aHATHH, TecT,
HuddepeHurpoBaHHbIi 3a4eT

[1K-7 + + OTyer No MHAUBUAYAIBHOMY 3aJ]aHUIO,
Omnpoc Ha 3aHsATHAX, BEICTYTUICHNE
(mokian) Ha 3aHATHH, TecT,
HuddepeHunpoBaHHbIi 3a4eT

6. UnTepakTuBHBIE MeTOAbI U (GOPMBI OPraHU3aANNH 00yYeHUs
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThl
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHME MPAKTUYECKUX 3aHATUH (CEeMUHApPOB) MpHUBEAEHO B Tadmuue 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPaKTUYECKUX 3aHATHI (CEMUHAPOB)

) f 0]
Hasganns paznenos HauMeHOBaHHE PAKTHYECKHX 3aHsTHII (cemuHapoB) ; S £ 2. = & g
7 cemectp
1 Posib mareHTHBIX Macrep-knacc 1o NpoeKTUPOBAHUIO YCTPONCTB 4 OIIK-9,
HUCCIeq0OBaHUl B KBAHTOBOM W ONTUYECKOU JIEKTPOHUKU TIK-6, ITK-
PCIICHIM 3a]a1 [TarentHbIie uccnenoBanus. OO0CHOBaHUE 4 7
MPOEKTUPOBAHUS

aKTyaJIbHOCTHU penieHus npobnemsl. Kinaccugukarop
NaTeHTOB U u300pereHuit. Kpurepuu nareHTHOTO
aHaJu3a Mo MHTepecyollel npodiieMe B paMKax
I'pynnoBoro npoextHoro o0y4yenus. [latentsr Ha
YCTPOUCTBO, HAa CIIOCO0, Ha YCTPOUCTBO U CIIOCO0
peanuzanuu. [lonesnpie Monenu u
palMOHAaIN3aTOPCKUE NPENTIOKEHUS. AHAIN3
JOCTHXKEHUH 10 MyOJUKaUsIM B IEPUOINYECKON
revaTu

YCTPOMCTB KBAHTOBOU U
ONTHYECKOM
AIEKTPOHUKH.

AHanu3 pa0bots! ycTpoiictBa. OO0CHOBaHKE 4
aKTyaJIbHOCTH IpoOieMbl. Onycanue NpuHIKIA
paboThl ycTpoticTBa. OnpeeneHne TpaHnIHBIX
ycnoBuii npuMeHeHus. OnucaHue JOCTOUHCTB U
HEOOCTATKOB AJI1 KOHKPETHOTO IPUMCHCHHU .
O6ocHOBaHME UJIeH U MpeIIaraeMoro MeTosa
MPAKTUYECKOIO PEIICHUS.

Hrtoro 12

2 OnpeneneHue nenu Onpenenenue 1enu npoektupoBanus. OO0CHOBaHME 4 OIIK-9,
HAyYHOTO MCCIENOBAHUSA  LEIHA, KOTOPYIO HYKHO JJOCTAYb MOCIIE BHITTOJTHECHUS IIK-6, I1K-
¥ 33/1a4 IPOEKTUpOBaHUs. 3ajgaHus. OO0CHOBAaHUE UJIEH U MPEAIaraeMoro 7
METO/Ia MPAKTHYECKOTO pemeHus. TeopeTrnaeckoe
000CHOBaHME METOJIa IOCTHKEHUS 1eNTN

ITocTranoBKa 3amaun UCCIICAOBaHMS. AHAIN3 3a7a4, 4
KOTOpbIe Hao pemars. OO0CHOBaHUE B3aMMOCBS3U
3a/1a4 ISl AOCTIOKEeHUs iend. OnpeaenuTb KpuTepun
«HoBu3Ha». AHanu3 ujieu Ha ypOBEHb
MaTeHTOCIIOCOOHOCTH METOJaMH ITATEHTHOIO
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aHalJiiu3a.

MCTOIILI OIICHKHU MCPCIICKTUBHOCTH ITPOCKTOB.
Ornpenenenue peIHKOB cObITa. OnpenencHue
Y4aCTHUKOB npoekTa. KauecTBeHHast olieHka ooObema
npousBoacTBa. OneHKa He0OXOIUMBIX 3aTpaT Ha
o0opynoBaHue MaTepualibl U mepconan. Onucarsb
cepTu(UIUpPOBaHHbIE U HE CePTUDUIINPOBAHHBIE
y3J1bI B 000pY/I0BaHHUH, TIPEITIAraeMOM B
WHIUBUYaJIbHOM 3a/IaHUU.

Hroro

12

3 IlpoexTupoBanue U
MOJEJINPOBAHHE
3JIEMEHTOB YCTPOICTBA

Maremarndeckoe MPOSKTUPOBAHKUE DJIEMEHTOB
AJIEKTPOHHBIX CXEM. YPAaBHEHUS JJI OMUCAHUS
MTOJIYIIPOBOTHUKOBBIX JIHOOB, PE3UCTOPOB, EMKOCTEH,
WHIYKTUBHOCTEM.

Pemenue cutyannoHHbIX 3aaa4. Pacuer cxem Ha
OUITOJIIPHBIX TPAH3UCTOPAX U MOITYIPOBOIHUKOBBIX
JM0JIax

[IpoexkTrpoBaHHE NEKTPUUECKUX LiETIEH. 3aKOHBI
Kupxroda. YpaBHeHus 110 OIIPEEIECHNUIO TOKOB B
AIIEKTPUYECKOM KOHTYpE

HUrtoro

12

OI1K-9,
TIK-6, TTK-

4 TexHOIOTHA
MIPOCKTUPOBAHUS

YCTPOMCTB KBAHTOBOU U
ONTUYECKOU AIEKTPOHUKHU

[IpoexTupoBanue TexHosnoruil. Onucanue Mapupyra
M3roToBjeHus uznenus. CocTaBieHne MapIIpyTHOU U
ONEepallMOHHOM KapThl. Onucanue
MMOCJIEIOBATETLHOCTH JEHCTBUH.

PacueTsl TEXHOIOIrMYECKUX apaMeTPOB
o0opynoBaHus. Pacuer 10nycTUMBIX PEKUMOB U
IPaHUYHBIX yCJIOBUM. CTaTuCTUYECKOE
MOJIEIUPOBaHUE JOOPOTHOCTU ONTHUECKUX CUCTEM U
XapaKTEPUCTUK U3ITy4YEHHUS

PacyeTsl TEXHOJIOTMYHOCTH U3TOTOBICHUS OCHACTKH
JUISL U3TOTOBJIEHUS YCTPOMCTB U PUOOPOB KBAHTOBOM
Y ONITUYECKON MIEKTPOHUKHU

['padmyeckoe MogenpoBaHue MPOIIECCOB.
[TocTpoenue npeamnonaraeMpix rpaguKoB
uccienyemoix sieiaenuid. [loctpoenue
MIPEANOIaraéMblX CUTHAJIOB C JIEMEHTOB
000pyIOBaHUS YCTPOUCTB M MPUOOPOB KBAHTOBOU U
ONTHYECKOM ANEKTPOHUKH. [ paduueckue penakTopbl
koHCcTpyupoBanus AutoCad, Compas, Gimp,
Coreldraw, Paint.

Maremarnueckoe MOJIETUPOBAHUE
npoueccoB.MaremMarnyeckoe MOAEIUPOBAHUE
mporiecca B MHIUBHUIyAIbHOM 3a/1annu. Brioop
AHAJIUTUYCCKUX 3aBHCHMOCTeﬁ JIJIA OITUCAHUA
MPOIIECCOB M rpaKOB

MonenupoBanue BakyyMHbIX cucteM. Pacuer
BAKYYMHOU CHCTEMBI. PacueT mpou3BOIUTEIbHOCTH
OTKa4YHBbIX cpecTB. Pacuer BpeMeHH mpouecca

OIIK-9,
TIK-6, TTK-
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OTKa4KH rasa.

MogenupoBanue 3MeKTPOHU3HISCKIX TapaMeTPOB. 4
Pacuer MOIIHOCTH UCTOYHMKA ANEKTPOHOB. Pacuer
HapaMeTpOB I1JIa3MBEI. PvaeT HNCTOYHHKA UOHOB.

MonenupoBanue szpa nporecca. MoaeanpoBaHue 4
YCJIOBHM MEepeKayKl OCHOBHOTO U YIIPABJISIOIIETO
nyda. MoaenupoBaHue MaccomnepeHoca npu
UCIIapEHUN MaTepUaioB

Utoro 32
5 IlpoexTrupoBanue Pa3paboTka METOUKH U MMPOBEACHHS YKCIIEPUMEHTA 1 4 OIIK-9,
AKCIEPUMEHTAIBHOMN 00pabOTKH pe3yabTaToB. [TK-6, I1K-

IIPOBEPKHU yCTPOUCTB

KBaHTOBOW U OIITUYECKOU

IIEKTPOHUKH Omnpenenenue norpemHocteit. [loctpoenue
JIOBEPUTENIBHBIX HHTEPBAIOB. MaTemarudeckas
CTaTUCTHKA KaK METOJl 00paOOTKH JTaHHBIX

MaremaTndeckast o6pa60T1<a CHUI'HAJIOB

ITpoexktupoBanue ocHacTku. [lommycku, NocagKy. 4
Pasmepnsiii aHanus.

CemuHap - MenemxmenT kayecTBa. COOTHOLIEHHE 4
KauecTBa, LIEHbl U BO3MOXHOCTEN 000pyn0BaHuUs

Crangapruzanus. Pa30op cuTyallMoHHBIX 3a7a4 1O 4
pa3MepHOMY aHAIM3Y B YepTExkax

TexHuka 6e30macHOCTH. AHAIHU3 BPEIHBIX (PaKTOPOB. 4
[ToaroToBka MHCTPYKLUK IO OE30MACHBIM MpUEMam
BeJICHUS padboT

KoHepeH1us no npoeKTHpOBaHUIO YCTPOUCTB U 6

pruOOpPOB KBAHTOBOW M ONTUYECKON ANIEKTPOHUKH

3amuTa MHANBUyaJIbHBIX 3aJaHUN 6

Htoro 40
Hroro 3a cemectp 108

9. CamocrosiTesibHasA padoTa
Buasr camoctosiTensHOM paboThI, TPYAOEMKOCTh U OPMHpPYEMbIe KOMITETEHITUH MTPEICTABICHEI B
Tabmure 9.1.
Tabnuna 9.1 — Buasl caMOCTOSTENBHOM pabOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETSHIIUN

Butbl caMOCTOSATETHHOM g 428 E
Haspanus pasaenos g 5552 2 DOpMBI KOHTPOJISt
paboTbI © 3 EB 2
7 cemecTp
1 Pomnp maTeHTHBIX IToaroroBka k 8 OIIK-9, Ornpoc Ha 3aHATHUSX,
WCCJIEIOBAaHUN B PEHICHUU IPAKTUYECKHUM 3aHATHSM, [1K-6, Otyer no
3a/1a4 NPOEKTUPOBAHUS CeMHUHapaMm IIK-7 WHIUBUIYAIEHOMY
YCTPOHCTB KBAHTOBOH M | goy iy ivenye 4 3agaHuto, Tect
OITUYECKOH SMEKTPOHUKH. NHBHTYATHHBIX 38 AHN
Hroro 12

2 OnpenencHue 1en IToaroroBka k 8 OI1K-9, Ormpoc Ha 3aHATHSX,
HAYYHOT'O UCCIICAOBAHUS U MPAKTUYECKUM 3aHATUSIM, I1K-6, OTuyet no
3a/1a4 MPOEKTUPOBAHUSI. CeMHHapaMm [1K-7 WHIUBHIYAIBHOMY
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Bremonaenue 4 3amanuio, Tect
WHINBUIYAIbHBIX 3a/IaHUI
Hroro 12
3 [IpoektupoBanue u [TonroroBka k 8 OIIK-9, Omnpoc Ha 3aHATHSIX,
MOJICJIMPOBAHUE MPAKTUYECKUM 3aHSATHUSIM, [1K-6, Otuert 110
AJIIEMEHTOB YCTPOMCTBA ceMHHapam [K-7 VHIUBUIYAIBHOMY
Bremonaenue 8 saziannio, Tect
WHVBUIYAIbHBIX 3a/IaHUN
Htoro 16
4 TexHonorus [ToaroroBka k 22 | IIK-6, Ormpoc Ha 3aHATHSX,
IIPOEKTUPOBAHMS IIPAKTUYECKUM 3aHATHSM, ITK-7 Otuer no
YCTPOWCTB KBAHTOBOM M CEMHHapaMm WHIUBHIYAIBHOMY
ONTHYCCKOH IMEKTPOHUKH oo 6 3amanuro, Tect
WHIUBUAYAIbHBIX 3a/laHU
Htoro 28
5 IIpoexTupoBanue [ToaroroBka k 34 | IIK-6, Brictymuienue (noknan) Ha
AKCIEPUMEHTAIBHOMN MPAKTHYECKUM 3aHSATHIM, [K-7 3aHsaTuu, OTYET 1O
IIPOBEPKHU yCTPOUCTB CEeMHHapaM WHIUBUAYAIEHOMY
KBAHTOBOM M OITHICCKOH o oo 6 3aganuro, Tect
STICKTPOHNKH WHIUBUAYaJIbHBIX 3a/IaHUN
Hroro 40
Hroro 3a cemectp 108
Hroro 108

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTeMa JJIsl OLCHKH YCIIeBaeMOCTH 00y4ar0IMXCst

11.1. BajsibHBIE OLEHKH /ISl 3JIEMEHTOB KOHTPOJIsI
Tabnuna 11.1 — bayuibHBIE OIIEHKH JIJIS1 SIEMEHTOB KOHTPOJISI

o N MaxkcuManbHBIN
. MaxkcuMabHBIH MaxkcuMabHBIH
DneMeHThI y4eOHOM OaJiy 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Havasa ceMectpa  mexay 1KT u 2KT
KOHEI[ CeMecTpa
7 cemecTp
BricTymnenne (noknan) Ha 10 10
3aHATUHU
JuddepeHunpoBaHHbIi 10 10
3a4er
Omnpoc Ha 3aHATHAX 14 16 14 44
Otuer o 10 10
UH/IMBUyaJIbHOMY
3aJJaHUIO
Tecr 8 8 10 26
Htoro makcumym 3a 22 24 54 100
epuo
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' HapacTarommm uTorom 22 46 100 100

11.2. IlepecyeTt 0a/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anoB B OIICHKH 32 KOHTPOJIbHBIE TOUKH MIpecTaBieH B Tabmuue 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 332 KOHTPOJIBHBIC TOUKH

banel Ha 1aTy KOHTPOIBHOM TOUKHU Onenka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% no 89% ot makcuManbHON CyMMBI OaioB Ha jary KT

4
Ot 60% 10 69% OoT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyetr cyMMbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OaioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OICHKY MPEICTaBICH B TAOIHIIE
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma Ganos,

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

HK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85-89 B (ouens xoporo)

4 (xopo1110) (3a4TeHO) 75-84 C (xopor1o)
70-74
65 - 60 D (ynoBneTBOpUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeicTacHtio)
2 (HeynOBIIETBOPHTEHHO) (HE Huxe 60 6amios F (neynoBneTBopHUTENbHO)

3aYTEHO)

12. YueOHO-MeTOAMYECKOE U HH(OPMAIITUOHHOE o0ecTiedeHue TUCHUIINHBI

12.1. OcHoBHas1 IMTEpaTypa
1. KommnbroTepHoe MOJAEIMPOBAHUE M IPOEKTUPOBaHME [DNEKTpOHHBINH pecypc]: YuebHoe
nocodbue / FO. P. CanukaeB - 2012. 94 c. - Pexxum noctyma: https://edu.tusur.ru/publications/2548 (nara
obpamenus: 01.08.2018).
2. KsanToBble mpuOOpBEI M ycTpoiicTBa [DNEKTpOoHHBIA pecypc]: Yuebnoe mocobme / B. H.
HasbiioB - 2018. 112 c. - Pexxum nocryna: https://edu.tusur.ru/publications/7231 (mara oOparueHus:

01.08.2018).
3. OCHOBBI Hay4HBIX HCCIEIOBAaHUN U TATEHTOBeIEHUE [DJIEKTPOHHBIM pecypc]: YueOHOe
mocoome / JI. B. Ozepxkun, B. II. AnexceeB - 2012. 171 <c¢. - Pexum pgocryna:

https://edu.tusur.ru/publications/1283 (nara ob6pamenus: 01.08.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. Craructuyeckue MOACIN IJId I/IH(l)OpMaHI/IOHHI)IX CHUCTEM, KBAHTOBBIX W OINTO3JICKTPOHHBIX
npubopoB [DnekTpoHHBIN pecypc]: Yuebnoe nocobue / M. C. Kacuuna - 2012. 95 c. - Pexxum nocryma:
https://edu.tusur.ru/publications/2181 (mara obpamenus: 01.08.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHBIC y4eOHO-MeTOAMYECKHe T0COOHs
1. Crarucruueckue MOACIIN KBAHTOBLIX, OITOJJICKTPOHHBIX MW AKYCTOONTHUYCCKUX HpI/IGOpOB
[DnexTpoHHBI pecypc]: Meronmuueckue ykazaHus K mpakTudeckuM 3aHsaTusM / Keacauma M. C.,
Opmuxos JI. H. - 2012. 34 c. - Pexxum gocrtyma: https://edu.tusur.ru/publications/2183 (nara obparmienus:
01.08.2018).

2. CrenuaipHble BONPOCHI TEXHOJIOIMH NPUOOPOB KBAHTOBOM 3JIEKTPOHUKHU [DIEKTPOHHBIN
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pecypc]: Meronuyeckne yKazaHHsS K MPAKTHUYECKUM 3aHATHSAM K CAMOCTOSITENIBHOW pabore is
ctynentoB HanpasieHus 210100.62 — "DnexkTponuka u HaHodnekTponuka" / JI. H. Opnukos - 2014. 32 c.
- Pexxum poctyna: https://edu.tusur.ru/publications/4073 (nara obpamenus: 01.08.2018).

3. CnemnuanbHbIe BOIMPOCHI TEXHOJOTHH MPUOOPOB ONTHYECKON SIEKTPOHUKH [DICKTPOHHBIH
pecypc]: Meroauueckue yka3aHMs K TPAKTHUECKUM 3aHATHUSAM M CAMOCTOSTEIBHOW pabore st
ctynentoB HanpasieHus 210100.62 — "DnekTponuka u HaHodnekTponuka" / JI. H. Opnukos - 2014. 36 c.
- Pexxum nocryna: https://edu.tusur.ru/publications/4072 (zara obpamenus: 01.08.2018).

4, TlpoBeneHHe NMATCHTHBIX HCCIEAOBAHHMH [DJIEKTPOHHBIA pecypc]: MeToaudyeckue yka3zaHUS
JUTS. TIPOBEICHUS TIPAKTHUYECKUX M camocTosTenbHbIX pabot / H. FO. M3orkuna - 2012. 14 c. - Pexum
noctyna: https://edu.tusur.ru/publications/1404 (nara oopamenus: 01.08.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS 151 JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJU/I0B

YueOHO-MEeTOANYECKHE MaTepPHaiIbl JUI CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuxcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbS U BOCIIPUATHS HH(OPMALIHH.

JL1s1 IM1 ¢ HAPYLIEeHUSIMM 3PeHHUs .

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B II€YaTHOH (hOpME YBETUUCHHBIM MIPH(TOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

— B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

12.4. IIpodeccuonabHbIe 0a3bl JAHHBIX M HHGOPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Ilpu wu3y4yeHWHM JUCHUIUIMHBI PEKOMEHIyeTcs oOpamarbes K  0a3aM  JaHHBIX,
MH(POPMALIMOHHO-CIIPABOYHBIM U TOMCKOBBIM cucTeMaM, K KoToppiM y TYCVYPa oTkpbIT amoctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHUILNINHBI U TpedyeMoe MPpOorpaMMHoe
obecrneyenue

13.1. O0mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00eCIIeYeHH IO
AUCHHUTINHBI

13.1.1. MarepuaJibHO-TeXHMYeCKOe M IPOrpaMMHOe obecredeHue Il NPAKTHYeCKUX 3aHATHI

VYyeOHnas naboparopus

yueOHas aynuTopHsl JJIsi NPOBEACHUS 3aHATUN JIEKIMOHHOIO TUNa, y4deOHas ayJuTopus JUIs
MIPOBEICHUS 3aHATHI MPAKTUYECKOT0 THUIIA, yueOHasl ayTuTOpUs AJIs IPOBEACHUS 3aHATHI 1a00paTopHOTo
THUIIA, IOMEIIEHNE AJIs IPOBEACHMSI TEKYILETO KOHTPOJIS U IIPOMEKYTOUHOM aTrTecTaluu

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 74, 108 ayg.

Onucanue uMeroierocs 000py10BaHuUs:

- Jlocka MarHuTHO-MapKepHas;

- Kommerotep (2 mit.);

- [Ipuntep HP Laser jet M1132;

- YcranoBka BakyyMHoro HanbuieHus Y BH-2M;

- Teueuckarens [1TU-7;

- Bakyymuslii yHuBepcanbhsiii noct BYII-4 (2 wr.);

- YcTaHOBKA BaKyyMHOT0 HanbuieHust Y PM 387;

- Octumnorpag C8-13;

- Ocmmmorpad C1-65A;

- Ucrounuk nutanus b5-46;

- [Ipu6op xomOuHMpOBaHHKIH 1T poBoit 1114313;

- Bakyymmerp BCh-1;

- Muxpockomnsi: MBC-10, MUM-7;
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- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;
- Pabouee mecTo nmpenogaBarers.

[TporpamMHoe oOecnieueHue:

— Google Chrome

— Microsoft Windows

— OpenOffice

13.1.2. MarepuaJibHO-TeXHHYECKOEe U IPOrPaAMMHOe oOecriedeHne J1JIsl CAMOCTOSATEIbHO padoThl
Jlns caMoCTOSATEIbHON pabdOThl MCHONB3YIOTCS y4eOHBIE ayaUTOPUU (KOMITBIOTEPHBIE KJIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6macTs, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayx.;
- 634034, Tomckas o6nacTh, I. ToMck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepimmauna ynuna, 1. 74, 207 ayn.

CocraB 000pyn0OBaHUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'T1. - 5 it

- KOMIIBIOTEPbI MOAKIIOUEHBbl K ceTu «MHTepHeT» M 00ecHneyuBaroT JOCTYN B 3JIEKTPOHHYIO
UH()OPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCHUTETA.

[lepeuenp nmporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHre TUCHUIIIMHBI VISl JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHUE MUCHIMIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS U MHBAIHIAMU
OCYIIECTBIISIETCS C UCIIONB30BAHUEM CPENICTB 00Y4YEHUS OOIIETO U CIeUaTbHOTO Ha3HAYCHHS.

[Ipu 3aHsTHSAX C OOydYaAOIMIMMHCS € HAPYHIEHHMSIMH CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JPYTrUX TEXHUYECKUX CpEICTB
npuema/nepenaud yueOHOM MHPOpMalMM B JOCTYIMHBIX (QopMax, MOOUIBHOW CHUCTEMBI NMpENofaBaHUs
Ui 00y4aromuXcsi ¢ UHBAIMIHOCTHIO, MTOPTaTUBHOM WHAYKIIMOHHOW CHUCTeMBbI. YueOHas ayAuTopus, B
KOTOPOM 3aHUMAIOTCS OOyYarolIuecs ¢ HapylieHHeM Ciyxa, 00OpyaoBaHA KOMITHIOTEPHOU TEXHHUKOM,
ayIMOTEXHUKOM, BUJIECOTEXHUKOM, IEKTPOHHOM JOCKON, MYJIBTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOMIUMHUCS ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO UCIIOIB30BaHNE B
TIEKIMOHHBIX U YI€OHBIX ayAUTOPHUSIX BO3MOXKHOCTH MIPOCMOTPA YAAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM cllaiijia Ha dKpaHe) MPU MOMOIIY BUAEOYBEIUIHUTENCH JIsl KOM(DOPTHOTO MPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHUSIMH OINOPHO-IBHUIraTeJIbHOIO ammapara
WCIIONB3YIOTCSl aJbTepHATUBHBIE YCTPONCTBAa BBOJAa WH(MOpPMAIMK W JAPYTHE€ TEXHUYECKHE CPEICTBa
npuema/mepenadn ydeOHOW HMHGPOpPMALUU B JAOCTYMHBIX (popMax, MOOMIBHOM cHUCTeMbl OOydeHHs s
JIozie ¢ MHBAJIMIHOCTERIO.

14. OIIeHO'-IHLIe MaTepHuaJabl H METOANYCCKHEC PCKOMECHAAIUHA 110 OPraHu3aluu U3yUeHUus
AUCHHUIIIMHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEeHIAIM U
s onleHKH cTeneHu cHOPMUPOBAHHOCTH M YPOBHSI OCBOCHUS 3aKPEIUICHHBIX 3a JAUCIHUILTHHON
KOMIIETEHITUH MCTIOJIb3YIOTCS OLICHOYHBIE MaTepralibl B COCTABE:

14.1.1. TecToBbI€e 3a1aHUSA
1. OT™meTbTe YCTPOICTBO, OTHOCSIIEECS K N300PETCHUIO
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a) TEXHUYECKOE YCTPOUCTBO, padoTaroiiee Ha SIBIICHUH, HEOUEBUTHOM JUIS Y3KUX CIEI[UAHICTOB,
0) yCTpPOMCTBO, CoMEpIKAIIIEe CYMMY JIEMEHTOB M BBIIAIOIIIEE MOJIE3HBIN 2P eKT;

B) YCTPOWCTBO, MOJIE3HOE AJIsI TPOU3BOJICTBA;

I') yCTPOKCTBO, JaroIiee Mojie3Hbli 3(h(EKT He YETOBEKY, a JKHUBOTHOMY.

2. U3 Bo3nyxa nenarh xJed 3To

a) OTKpPBITHE,

0) n3obpereHue;

B) MOJIE3HAs! MOJIEIb,

T') pallMOHAIN3aTOPCKOE MPEIIOKEHHE.

3. OT™MeTBbTe M300pETEeHHs YCTPOMCTBO U CITOCO0

a) pacUIMpeHHe TEXHOJIOTMUECKUX BO3MOKHOCTEN CYIIECTBYIOIIETO 000pYI0BaHHS 33 CUET
BBEJICHUS HOBBIX JJIEMEHTOB;

0) BesiocuIie ] AJis JIOIIa Iu;

B) 100aBKa B MYKY, C LIEJIbIO YIIy4IlIEHUs] BHEIIHETO BUa Xxje0a;

') KOHCTPYKTOP U3 PaAH03JIEMEHTOB.

4. Ilenp HayyHoro uccienosanus 0 3to:

a) OTBET Ha BOIPOC, 3a4eM ITPOBOJMTCS JAHHBIA YKCIICPUMEHT;
0) IPOIYKT IPOJICIaHHON PaObOTHI;

B) BOOOpakaeMo€ JKeJIaHUE MOTYIHTb...;

') 9TO METOBI U ATAIIBI.

5. IlocranoBka 3a/1auu 3TO:

a) 9TO MOIIArOBLIH IJIaH peaau3aluu ey,
0) KOHEYHBIN MTPOYKT MPOICTIaHHON PabOTHI;
B) TEXHUYECKHUE ACTIEKTHI pean3aluu uIeu;
I') TUIOTE3A.

6. Ha kakom atare pa3paboTKy MPOTrpaMMHOTO OoOecTieueHusl pa3padaThIBaeTCsl KOHIICTITYabHAsS
MOJIENb TPOEKTUPOBAHUSA?

a) Ha JTare aHAJIN3a;

0) Ha JTare peanu3alnu;

B) Ha dTarie OKOHYaHUS TPOCKTUPOBAHMUSI;

') Ha BCEX dTamnax.

7. Kakoii KOMIIOHEHT 3JIEKTPUYECKOI IIeTH 3anucan ypaBHeHrem V=Ldi/dt
a) MTHAYKTUBHOCTD,

0) pesucrop;

B) €EMKOCTb;

T') IHO]I.

8. PaGota GUIONsIpHOro TpaH3MCTOPa OMMCHIBAETCS MOeNbio D0epca-Moria ¢ HCIOIb30BaHUEM
HEJIMHENHBIX YpaBHEHUH. JTO:

a) IpUOIIKEHUE IO MOJIENIU OOJIBIIIOrO CUTHAJIA JUIS BBICOKUX U HU3KHX YacToT;

0) npuOIMKEHHE TT0 MOJIETTH MAJIOTO CUTHAIA,;

B) CTaTU4YeCcKasi MOEIb JUIsl CPETHETO CUTHANA JIJIsl BERICOKHMX YacToT,

') IUHAMHU4YecKasi MOJIENb JJIsi HU3KUX YacToT.

9. IToneBoii TpaH3UCTOP paboTaET B KIIOYEBOM pexkume. Bribepute Moens onucaHus
a) OOMBIIOrO CHrHaja, HETMHEWHbBIC YPAaBHCHHUS,

0) MaJIorO CUTHAJIA, HEJTMHEHHBIC YPaBHEHUS,

B) OOJIBIIIOTO CUTHAJIA, IMHEHHBIC YPABHEHUS;
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') MaJOro CUTHaJja, JUHEIHbIE ypaBHEHUS.

Xi
10. Ha yacTuyHOM OTpe3Ke QyHKIMA HMEET BUJ J' f (x)dx ~ TOaa)+ 1) h
X1
D10 Gopmyra s YUCICHHOTO BEIYUCIICHUS CUTHAJIA B BUJIE:
a) Tpareluy;
0) TpEeyroJIbHUKA;
B) MPSMOYTOJIbHUKA;
) MeaHIpa.
X
11.ITpubnu3uTeTbHOE PABEHCTBO j f (x)dx ~ f(x_,,,)h, HasbBaercsa
Xi1
a) popmyIoil mpsSIMOYTrOJLHUKOB Ha YACTUYHOM OTPE3KE;
0) dbopmyiioii 3aMEHBI KPHBOJIIMHEHHOM Tpareiun;
B) COCTaBHOH (OPMYIIOH MPSIMOYTOIBHUKOB;
r) popmymoii J€BOro ¥ MpaBoOro MPsIMOYTOJIbLHUKOB.

12. MapuipyToM NpoeKTUPOBaHMsI HAa3bIBAETCS

a) MOCIIEIOBATEILHOCTD MTPOEKTHBIX MPOIIETyp, BEAYIIask K MOTYICHUIO TPEOYEMbIX POESKTHBIX
pelIeHUH;

0) oO1as cxema MPOEKTUPOBAHMS,

B) CyMMa OT/I€JIbHBIX IPOEKTHBIX PELICHUH;

I') MaplUIpyTHas KapTa poeKTa.

13. Kakoii MMHUMaJIbHEIH TOK HEOOXOIUMO BBIOpATh IS [IPOLECCA TPABIEHUS MaTepHaIa:
a) 103 MA/cM?;

6) mo5 MA/cM?,

B) 7 MA/cM;

r) moboi

14. 1o kakOMy KpUTEPHIO BBIOpATh COYCTAHUE MaTepHalla HCTIAPUTENS U HABECKH MPH
MIPOM3BOJICTBE IPUOOPOB KBAHTOBOM AIICKTPOHHUKH:

a) 1o TabJIHIaM;

0) 110 peKOMEH/TAITUAM CIICIIHATUCTOB;

B) 10 TEMIIEpaType TIaBJICHUS,

T') MOAOUYT JIF0OObIE COYETAHUS.

15. Ceprudukarus u3aenus o3HavaeT:

a) U3JIeNTUe UMEET CepTU(UKAT KaueCTBa;

0) u3enre MPeIIOKEeHO KaK parioHaIN3aTOPCKOE MPEI0KEHHE,;
B) H3/IeNUE TPEJIOKEHO KaK HOY-Xay;,

T') U3JIeHe MPeJIoKEHO KaK U300peTeHHeE.

16. YepTerk oceCHMMETPHYHOM JI€TaNN ISl YCTPOWCTBA KBAHTOBOM JIEKTPOHUKH TIPE/ICTABIICH 0-
10 ITPOEKIUSIMH, BMECTO 3 10 aHanory. BeposTHo:

a) IeTalib HETEXHOJOTUYHA,

0) neTanb TEXHOJIOTUYHA,

B) YBEJIMUEHUE YHCIIA MPOEKIUHI CAETaHO I YIPOIIEHUs W3TOTOBIEHUS;

I') YBEJIIMUEHHUE NMPOEKIUI CIIENAHO AJIs pa3MEPHOIO aHAIM3a.

17. Pemienune kakux 1enei v 3a1ad mpecieayeT onepaluoHHas Kapra:

a) onpeenseT NoCiIeJ0BaTeIbHOCTh TEXHOIOTNYECKHX Ollepaluii;

0) onpezeNseT onepanuy, BBIIOIHAEMbIC HaJl Y9aCTHUKaMH TEXHOJIOTHYECKOTO TIPOLIecca;
B) OIpeessieT Olepalii Ha KOHKPETHOM paboueM MecTe;
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I) ONpeAesseT MapUIpyT U3TOTOBIECHUS U3EIHNS.

18. Kakyro norpenHocTs IpUHSATO CYUTATh YCTPAHUMOM:

a) €CJTM OHa B HECKOJIbKO Pa3 MEHBIIIE CTETIEHH MOTPEITHOCTH UCXOAHBIX JTAHHBIX;

0) mpu nepeBoie B JBOMYHYIO CHCTEMY YUCIIO CTAHOBUTCS HPPALMOHAIBHBIM;

B) €CJIU MTOTPEIIHOCTh YMEHBIIIAETCS [P YUCIIE BHIYUCICHHUH cTpeMsIIeMcs K OECKOHEYHOCTH ;
T') €CIIU TIOTPEITHOCTh YMEHbIaeTcs mpu cMeHe DBM Ha 6oliee COBEPIICHHYIO.

19. IlorpeumHocTh npeAcTaBiIcHa B BUIE PA3HOCTH MEXAY €r0 UCTUHHBIM 3HAYEHUEM U
NpUOTMHKEHHBIM 3HAYCHHUEM, MTOJTyYCHHBIM B PE3YNIbTAaTEe €0 OKPYIICHHUS. JTO: HOTPEIIHOCTb ...

a) abcoroTHas,

0) oTHOCUTENbHAS,

B) MOIPEUIHOCTb OKPYIVICHHUS,

T') IOTPEIIHOCTD Pa3psIHON CETKHU.

20. IIpuGopom moIB3yeTcs HECKOIBKO YenoBek. KakoBo pacmpenenenne onmmoOoK H3MEepeHHs
a) cIy4aiHoe;

0) 'aycosckoe;

B) MakcBelloBcKoe;

I') CpellHE CTaTUCTUYECKOE.

14.1.2. Tembl OIPOCOB HA 3aHSATHAX

Ponp mareHTHBIX MCCIENOBAaHUN B PELICHMM 3aJad IPOEKTUPOBAaHUS YCTPOWCTB KBAHTOBOW MU
ONTUYECKON NIEKTPOHUKH.

Onpenenenne Uenyu Hay4YHOrO UCCIIEA0BAaHUS U 331a4 IPOEKTUPOBAHUS

IIpoexTupoBaHue U MOAECIUPOBAHUE NIEMEHTOB YCTPONUCTBA

TexHoJIorus NIPOEKTUPOBAHUS YCTPOUCTB KBAHTOBOM U ONTUYECKOMN DIIEKTPOHUKH

IIpoexkTupoBaHUE OSKCIEPUMEHTAIBHOW TIPOBEPKH YCTPOMCTB KBAHTOBOM W ONTHYECKOM
IEKTPOHUKHU

14.1.3. Tembl HHAUBUAYAJILHBIX 3a]aHU

1. IIpoexkTupoBanue yctpoiicTa A1 GOPMUPOBAHUS 3€pKajl C BHEIITHUM OTPAXKAIOLIUM CIIOEM

2. IIpoekTupoBaHHEe aKyCTONIEKTPOHHOI'O 3JIEMEHTA

3. IIpoexTrpoBaHKEe ONTOIEKTPOHHOTO AJIEMEHTA

4. IlpoexTrpoBaHue ycTpoicTBa JUisl (GOPMUPOBAHUS MPO3PAUYHBIX TEIIO00PA3YIOIIUX MOKPHITUI
Ha OKOHHBIX CTEKJIaX

5. [IpoexkTupoBaHue ycTpoicTBa uis (OPMUPOBAHUS MOTYIPO3PAYHBIX MOKPBITHH MO/ 30J0TO Ha
KOHKPETHBIE U3/IEeIHsI U3 aJIFOMUHUS, TIOJIMATUIICHOBOM MJIEHKHU, CTEKJIa U T]{

6. IIpoextupoBanue ycTpoiicTBa Ui (OPMHPOBAHUS IMPOCBETISAIONIMX MOKPHITUH Ha HuoOare
JTUTHS

7. IlpoekTupoBaHue ycTpoUcTBa i (POPMUPOBAHUS AHTUOIMKOBBIX MTOKPBITHIHA

8. [IpoekTupoBaHme YCTPOUCTBA JIJIT MOHHOTO TPABJICHUSI HUOOATa JTUTHSI.

9. IlpoexkTpoBaHu€e BOJIHOBOAOB HA OCHOBE IIMHKA, BUCMYTa, CBUHIIA HA CTEKJIaX.

10.ITpoextupoBanue AMPPy3MOHHBIX BOJTHOBOIOB HAa HUOOATE JINTHSI HA OCHOBE TUTAHA.

11. IlpoekTupoBaHue ycTpoicTBa Ui JerupoBanus A1} y3HOHHOTO BOITHOBOAA

12.ITpoekTupoBaHue YCTPOMCTBA JJIsl pean3aliid HOHHO-TU(PPY3MOHHOTO METOIa M3TOTOBJICHHS
ONITUYECKOTO BOJIHOBOZA HA OCHOBE MEAU

13. IlpoexktupoBanue ycrpoiictBa Il  (OPMUPOBAHUS  TPOCBETISIOUIETO  MOKPBITHS
(Cu/MgF2/LiNbO3)

14.1lpoekTupoBaHne YCTPOMCTBA I HOHHOTO TpaBjieHUs HaHOCI0sI MgF2

15.IIpoekTrpoBaHKe yCTPOMCTBA IJIs JIESTHPOBAHUS MOBEPXHOCTH HUOOATA JIUTHS HKEIE30M

14.1.4. TemsI f0KI2/10B
Ponb maTeHTHBIX MCCIAEAOBAaHUM B PEHICHUWU 3a7ad MPOECKTUPOBAHUS YCTPOMCTB KBAaHTOBOW U
ONTUYECKON WIEKTPOHUKHU.
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Omnpenenenne e HayqYHOTO UCCIIEA0BaHNUs U 331a4 IPOEKTUPOBAHUS

[IpoekTupoBaHue U MOAEIUPOBAHUE ATEMEHTOB YCTPONCTBA

TexHoJI0rus IPOEKTUPOBAHUS YCTPOUCTB KBAHTOBOM U ONITUYECKOM 3IIEKTPOHUKH

[IpoekTupoBaHue SKCIEPUMEHTAIBHON MPOBEPKH YCTPOWCTB KBAaHTOBOM UM  ONTHYECKOM
IIEKTPOHUKHU

14.1.5. Bonipocsl nuddepeHIUPOBAHHOIO 3a4eTa

[TaTeHTBI Ha yCTPOMCTBO, HA CIIOCOO, HA YCTPOMCTBO U crocod peanuzauuu. [lonesnsie Moaenu u
PalMOHAIN3aTOPCKUE MPEATIOKEHUS.

Omnpenenenre rpaHUYHbBIX YCIOBUHM MPUMEHEHUSI MaTeMaTudecKux Gopmyi

Onpenenenue Henu NpOEKTUPOBAHUS

. Onpenenenne kpurepus «HoBuzHa»

MeTo/1bI OLIEHKH NEPCIIEKTUBHOCTH MTPOCKTOB

CeptudunupoBaHHbie U HE CEpTUPHUIIMPOBAHHBIC Y3IIbI B 000PYI0BaHUH

YpaBHeHHUsI 1J1s1 ONUCAHUS TTOJIYIIPOBOAHUKOBBIX AHOIOB U €MKOCTEH

VYpaBHEHHUS /ISl OMUCAHUS PE3UCTOPOB U MHIYKTUBHOCTEH

[TpoekTupoBaHue anekTpuueckux Lemnei. 3akonsl Kupxroga.

VYpaBHEHHUSI 110 OINPEIEICHUIO TOKOB B AJIEKTPUYECKOM KOHTYpE

CocraBieHue MapIIpyTHOU KapThl.

CocraBieHue onepaluoHHON KapThl.

PacueTsl TEXHOTOTHYECKUX apaMeTPOB 000PYIOBAHHUS

Pacder g0omycTUMBIX PEKUMOB U TPAHUYHBIX YCIOBH SKCILTyaTallik 000PyI0BaHUS

CrarucTruueckoe MOJICTHPOBAHUE TOOPOTHOCTH ONTHYCCKHX CHCTEM

Craructuueckoe MOJICIHPOBAHUE ONTHYECKUX XapaKTEPUCTUK U3ITyUeHUs

[IpoekTupoBaHNEe TEXHOJIOTUYHOCTH HM3TOTOBJICHUS OCHACTKU [JIS U3TOTOBJICHHUS YCTPOWCTB U
pruOOPOB KBAHTOBOW U ONTUYECKON ANEKTPOHUKH

I'papuueckoe MonienpoBaHUE POLIECCOB

Maremarnueckass 00pabOTKa CHUTHAIOB C SJIEMEHTOB OOOPYIOBaHHS YCTPOHCTB M MPUOOPOB
KBAaHTOBOW U ONTHYECKOU 3JIEKTPOHUKH.

MogenrpoBaHne BAKyyMHBIX CUCTEM

MonenupoBaHue IEKTPOPUZNUESCKUX TTAPAMETPOB

Maremarnueckoe MOIETMPOBAaHUE pACUETa MOIIHOCTH UCTOUYHUKA 3JIEKTPOHOB

MaremaTtuieckasi CTaTUCTHKA KaK METO]T 00paOOTKH TaHHBIX

- MeHeKMEHT KauecTBa

Cranmapruzanus. Pazbop pazMepHoro aHaimsa B 4epTexax

14.2. TpeGoBaHus K OLICHOYHBIM MAaTEPHAJIAM JJIsl JIMIL C OTPAHHMYCHHBIMHU BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/I0B
Jiig v ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbS M HMHBAIUIOB IPEIyCMOTPEHBI
AOIOJHUTEIBHBIC OLICHOYHBIC MaTCpHaJibl, IEPCUCHb KOTOPEIX YKa3aH B Ta6J'II/IHe 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcs

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1O0IOMHUTEIBLHBIX OLICHOYHEBIX
MarepuanoB

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAM K 3aUETY,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pe3yJIbTAaTOB O0YUYCHUS

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JUCTaHIIMOHHBIMHU
MCTOJaMH

ITIOKa3aHUusAM

C orpannueHusiMu o  TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE
00IEMETUIIMNHCKUM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSI U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JIUI ¢ OTPAaHUYEeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opme;

- B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- NpeA0CTaBICHUE 3aIaHMsI C UCTIOJIb30BaHUEM CYp/I0TIEpPEeBOIA.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbsI M MHBAJIMJIaM YBEIMUYUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuxcs MpeaycMaTpruBaeTCs
nocTynHas popMa npeocTaBiIeHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIH30BAHUEM YCIYT ACCUCTEHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHHUSM UX 37I0POBbSI M BOCIPUATHS HH()OPMAITHIH:

JI1s1 1ML ¢ HApYLIEHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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