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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney Bnn3Hiok B.B.
IIpenoaBaTenn Waenmnbnatop RB87D84C87-BlizNlUKVV-6369d50D B.B. biausziok
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB o CeepieHua o Bnagensue L3N M3u H M
06Pa30BaTeHBH0H Bnageney CKOpHAKOBa H.M. T
IIPOTPAMMBI Vaermguxarop__ ROBA920bC-5korniakovaNM-67174b CKopHsKOBa

(OIKHOCTB, yUeHasl CTEIeHb, (moamucs) (pacmmdpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K H M
3aBeﬂyI0HlHH . Bragenel, CKOpHAKOBa H.M. o
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop 984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa

(OIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH oCyIIECTBIATh TEXHUYECKOE YIIpaBIeHUE Pa3paboTKOM MTPOSKTOB
KBaHTOBOOIITUYECKUX CUCTEM JUIsl pEIICHHUs 3a/1a4 IUarHOCTUKH, HABUTAllUU, CBSA3H U KOHTPOJIS
KOCMHMYECKOTO MPOCTPAHCTBA
NJI-1 Ananu3 ucxoansix TpeOOBaHUN K pa3pabaThiBa€MOMY MPOEKTY KBAHTOBO-ONTUYECKUX
CUCTEM JUIsl pELIEHUs 3a/1a4 AUarHOCTUKH, HABUTALMH, CBSI3U U KOHTPOJII KOCMHYECKOTO
IIPOCTPAHCTBA

U BKJIIOYACT.

AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzaiuu: BeicTyruieHue (1oKan)
1. 3amuTa pedepara (Pedepar)

Dopma peanuzaruu: [Tucemennas pabota
1. Tecr 1 (TectupoBanue)
2. Tecr 2 (TectupoBanue)
3. Tect 3 (TectupoBaHue)

BPC aucuuniavHbl

8 cemectp
Beca KOHTpOIBHBIX MepOnpUITHIL, Y0
Hunekc KM- | KM- | KM- | KM-
Pa3nen muCHMIIINHEI KM- 1 2 3 4

Cpox KM: 4 8 12 14

VY CTpouCTBO J1a3epOB U UX NPUMEHEHHUE B IIPOMBIIIIIEHHOCTH

®u3nyecKue OCHOBBI JIa3€PHOU TEXHUKHU + +

JlazepHas 00paboTKa MaTepHaIoOB + +

HpI/IMeHeHI/IC JIa3€POB B MCAUIUHE, TCIICKOMMYHHUKAIIUOHHBIX
CHUCTEMAax H I/ISMepPITeJTI)HOfI TCXHHUKE

.HaBCpHBIC TCXHOJIOTMH B MCAHUIINHC +
TCHCKOMMYHI/IKaI_II/IOHHLIC CUCTCMEI C JIa3€paMu + +
HpI/IMeHeHI/IC JIa3C€POB B JIOKAIUU U HSMCPHTCHLHOﬁ TCXHUKE + +

KoHTposb okpyxaroiieit cpebl U MepCreKTUBBI pa3BUTHUS
JIA3€PHON TEXHUKU




JlazepHbie cuCTEMBI 11 KOHTPOJISL OKPY>KAIOIIEH Cpeibl + + +
[lepcrieKTUBBI Pa3BUTHS JIA3EPHOM TEXHUKH. + +
Bec KM: | 20 20 20 40

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO

JUCIUILINHE
IK-1 N-1nk-1 AHaim3 UCXOAHBIX | 3HATH: Tect 1 (TectupoBanue)

TpeOoBaHMt K
pa3pabaTbIBaEMOMY MPOEKTY
KBaHTOBO-ONTHYECKUX

CHCTEM JUISl PEUICHHS 33134

JMAarHOCTUKH,  HaBHUTrallUH,
CBSI3U u KOHTPOJIS
KOCMHMYECKOI'0
IIPOCTPAHCTBA

COBPEMEHHYIO IPUOOPHYIO
0a3y J1a3epHON TEXHUKU U
BO3MOXHOCTH €€
HCIIOJIb30BAaHUS B
Pa3IMYHBIX 00JaCTIX HAYKH
U TEXHUKH.
MEPCIEKTUBHBIC
HaIlpaBJICHUS Pa3BUTUS
JIa3€PHON TEXHUKH.

YMers:

HCII0JIb30BaTh METOJUKN
ONTUYECKUX UCCIIEI0BAaHUMN
B 00J1aCTH KBaHTOBOM
3JIEKTPOHUKHU C YYETOM
COBPEMEHHBIX TEHIECHLIUI
pa3BUTHSA Ja3epHOU
TEXHUKH.

olleHUBaTh 3(H(HEKTUBHOCTH
UCTOJIB30BaHUS IPUOOPOB
JIa3€pPHOIN TEXHUKH.

Tect 2 (TectupoBanue)
Tect 3 (TectupoBanue)
3amuTa pedepara (Pedepar)




1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus

KM-1. Tecr 1

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoILHOrO Meponpusitusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIponenypa npoBeneHusi KOHTPOJbLHOro Meponpusitusi: CTyAEHTY BbAAETCS 3a/laHUE C JIBYMS
BOIPOCaMH U MATHIO BapuaHTaMH OTBETa HAa KaxIblii. CTYJIEHTY HY)KHO BBIOpaTh €IMHCTBEHHBIN
BEpHBII BapUAaHT OTBETA HA KaXAbli U3 BonpocoB. Ha Bech TeCT OTBOAUTCS 3 MUHYTHI.

Kpartkoe conep:xanue 3a1anusi:
HenpepsiBHOE JTa3epHOE H3ITYICHHE MOIIHOCTHIO 1 KBT MOXHO C()OKYCHPOBATh B CBETOBOE
MATHO JUAMETPOM IO ...

10 MKkM

1 MK

100 am

100 MEM

10 aMm

arONE

[Tpu mutoTHOCTH MOUTHOCTH HenpepbIBHOTO M3mydeHus 100 kBt/cM2 HaunHaeTcs ... MeTauia.
1. nnaBneHue
2. WCIapcHHE

3. KUIeHHE
4. uoHu3auus
5. 3aKaika
KoHTpoJibHbIE BONIpOChI/3aJaHUA:
YMeTb: o1ieHuBaTh A3PPEKTUBHOCTD 1.brarogapst Kakum CBOWCTBaM JIa3€PHOTO U3ITyYEHUS
MCIIOJIb30BaHUs npuOopoB Ja3epbl IPUMEHSIOTCS JUIs [TOJIyY€HUS U UCCIIEIOBAHUS
Ja3epHON TEXHUKH. ONTUYECKUX CIIEKTPOB BEILECTB?
2.Yt0 gaét ucnosb30BaHNE CBEPXKOPOTKUX UMITYJIHCOB
n3JIydeHus?
3.I1o xakoMy MPUHIMITY BEIOUPAIOT PEKUMBI TTTyOOKOM
na3epHoil 00paboTku?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapaxmepucmuxu 6vinoneHus snanus: OueHka "oTIMYHO" BBICTABISETCS ecliu Ha 00a
BOIIPOCA JIaHBI BEPHBIC OTBETHI U pad0oTa C1aHa B CPOK.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "XopoIo" BEICTaBIAETCS €ClId Ha 00a
BOIIPOCa JIaHBI BEPHBIC OTBETHI, HO paboTa CAaHa ¢ 33JIeP)KKOH, HO He OoJiee, UeM Ha OJHY MUHYTY.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60




Onucanue xapakmepucmuku evinonneHus 3uanus: O1eHKa "y10BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITM Ha OJIMH M3 BOIIPOCOB JIaH BEPHBINA OTBET M paboTa cliaHa B CPOK, JINOO C 3aJIEPIKKOM, HO HE
Oosee, UeM Ha OJIHY MUHYTY.

KM-2. Tect 2

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoILHOrO Meponpusitusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIponenypa npoBefaeHusi KOHTPOJIBLHOr0 MeponpusTusi: CTyIeHTYy BBIIAETCS 3aJlaHuE C TpeMs
BOIPOCaMH U MATHIO BapuaHTaMH OTBETa HA KaxIblil. CTYJEHTY HY)KHO BBIOpaTh €JMHCTBEHHBIN
BEpHBII BapHAaHT OTBETA HA KaXAbli U3 BonpocoB. Ha Bech TecT OTBOAUTCS 3 MUHYTHI.

KpaTkoe cogep:kanune 3a1aHus:
XapaxTep nmoBeJicHNs1 OMOTKaHH BOJIBI IIPH TEIJIOBOM BO3/ICHCTBUY Ha HEE J1a3epHOTo
U3JTyYCHHS ONIPEACISIETCS TOIBKO €€ ...

TETUIONPOBOAHOCTBIO.

hopmoid.

TEMIIEPaTYPOIPOBOIHOCTHIO.

IUIOTHOCTBIO.

M300apHOI TEIIOEMKOCTBIO.

arwONE

[TpoGiieMbl 37EKTPOHUKH IPH NIEpEAAYe CUTHANIA HA OOJbILINE PACCTOSIHUS CBSI3aHBI C ...

1. HE00X0AUMOCTBIO (POPMHUPOBAHUS UCXOIHOTO CUTHANA IS TIepeiayn HHPOpMaIuu
BBICOKOYACTOTHBIMHU AJICKTPOHHBIMU CXEMaMHU.

2. (byHIaMEHTaIbHBIM OTPAaHUYEHUEM Ha HAUOOJIBIIYIO YaCTOTY, HA KOTOPOH MOXKET
paboTath p-N-TIepexo/.

3. IMagCHUuEM CKOpOCTI/I HepeI{a‘II/I CUTHAJIOB HpI/I YBCJ'II/ILIGHI/II/I JIINHBI Ka6en${ JIMHUHN CBA3U.
4, TPYTHOCTBIO COTJIACOBAHUS U CTHIKOBKH BOJTHOBOIOB.

5. obecrieueHreM reHepaluy CTaOMIbHON BEICOKOYACTOTHOM HECYIeH OOJbIITOMN
MOILHOCTH.

TO4YHOCTB KOJBLEBOIO Ja3€pHOT0 THPOCKONA ONPEAEISIETCS ...

CKOpPOCTBIO €r0 BpaIlEHUS.

CTaOUIILHOCTHIO CMEIICHHUS.

HaIpaBJIEHUEM €0 BpaleHUsI.

pa3MepoM MpUEMHON TUIOMAIKU (HOTOJETEKTOpA.

YTJIOM TMaICHHS U3Ty4eHUs Ha MPUEMHYIO TIOMAIKY (OTOAETEKTOpA.

agrONE

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBPEMEHHYI0 NPHUOOPHYIO 1.YTto npoucxoauT ¢ Ja3epHbIM U3IYyUEHHEM IIPH €T0

06a3y  Jla3epHOM  TEXHMKH U NaJICHUU Ha TPAaHUIly pa3jiena Bo3ayXa U OMOTKaHU?

BO3MOXHOCTH €€ UCIIOJIb30BaHUs B 2.Yem 00ycioBIeHBI TPOOIEMBI JIEKTPOHUKH TTPU

pasIMYHBIX OOJIACTSIX HAYKH U nepeaye CUrHasga Ha OoJIbIINe PacCTOSHUS?

TEXHUKH. 3.Kakue ontuyeckne MeTo bl NCIONIb3YOTCS IS
M3MEpPEHUN JIMHENHONW CKOPOCTH?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 100




Onucanue xapaxmepucmuxu evinoanenus snanus: OueHkKa "0TIIMYHO" BBICTABIISETCS €CIIU BCE
BOIIPOCHI JaHbl BEPHBIE OTBETHI U paboTa claHa B CPOK.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 10
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BbICTaBIsSeTCs €Ciii Ha 2 u3 3
BOIIPOCA JIaHbI BEPHBIC OTBETHI U pabdoTa CcJJaHa B CPOK, JTMOO JTaHbl BEPHBIC OTBETHI HA BCE
BONIPOCHI, HO paboTa caHa ¢ 3a/IepKKoii He OoJiee, YeM Ha OJTHY MUHYTY.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM Ha OJTMH M3 BOTPOCOB JIaH BEPHBII OTBET U paboTa cjaHa B CPOK, JIMOO C 3aJACPKKOM, HO HE
Oosee, UeM Ha OJIHY MUHYTY.

KM-3. Tect 3

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitus: Tectuposanue

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJBLHOr0 Meponpusitusi: CTyACHTY BBIAAETCA 3aJaHUE C IBYMs
BOIIPOCAaMM U MATHIO BapuaHTaMH OTBETAa HAa KaxXJblil. CTYyJEHTY HY>KHO BbIOpaTh €JMHCTBEHHbIN
BEPHBII BApUAHT OTBETA HA KaXAbli U3 BoNpocoB. Ha Bech TeCT OTBOAUTCS 3 MUHYTHI.

Kpatkoe coaep:kaHue 3a1aHus:
Jnst oOHapyKeHust B aTMOc(epe a3po30JIbHBIX BEIOPOCOB HEOOXOIMMO HCIIOJIB30BATh JIUAAp Ha
Oaze ...
9pOHEBOrO BOJIOKOHHOTO JIa3epa C JJTMHOM BOTHBI H3ITydeHus 1,55 MKM.
MIOJTYITPOBOTHUKOBOTO JIa3epa Ha KBAHTOBBIX TOYKAX C JUIMHOW BOJIHBI U3Ty4eHUs 1,3 MKM.
Nd:YAG- nasepa ¢ ainHO# BonHbI u3inyderus 1,06 Mkm.
Nd:YAG- nasepa ¢ ;yinHO#M BOJIHBI U3ydeHus 0,532 MKM.
Nd:YAG- nazepa ¢ miuHoit BoaHbl u3nydenus 0,355 Mkm.
HasepHLIe TEXHOJIOTUH MOJTyYSHHUSI MUKPO- M HAHOCTPYKTYP Ha MOBEPXHOCTH METAJUIOB U
CIIABOB OCYIIECTBIISIOTCS ...
0e3 mepeocaxIeHHs Pa3IeTAIOMUXCsl YaCTHUII.
C UCIOJIb30BaHUEM SKPAHUPYIOLIUX MACOK.
myTéM KOMOMHAIIMY HECKOJIBKHX JIA3€PHBIX ITyYKOB.
C UCIOJIb30BaHMUEM JIA3€PHOM a0JIALUN METAITMYECKOW MUILICHH.
0e3 n3MeHeHust MOp(HOJIOTUH MTOBEPXHOCTHA MHUIIICHH.

agrwdE

agrONE

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: IIEPCIIEKTHBHBIC 1.ITo xakuM npU3HaKaM IPOBOAUTCA KilacCU(PUKALIUS
HaIpaBJICHUsl Pa3BUTUS Ja3epHOU aunapos?
TEXHUKHU. 2.Kakwue 3a1aunt HEOOXOIUMO PEITUTh B paMKax

KOMILJIEKCUPOBAHUS JIA3€PHBIX TEXHOJIOTUI?
3.ITouemy HCIIOJIB30BAHUE JTUAAPOB TTO3BOJISET
YCTPAaHUTh HEIOCTATKU U OTPAHUYEHUS, TPUCYIIUE
Tpa)II/IHI/IOHHI)IM METOAAaM JIOKAJIBHOTI'O MOHI/ITOpI/IHFa?

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100




Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €clii Ha 00a
BOTIPOCA JIaHbI BEPHBIC OTBETHI U pabdOTa CJJaHa B CPOK.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHka "Xopoiro" BEICTAaBIIIETCS €CJId Ha 00a
BOIIPOCA JIaHbI BEPHBIC OTBETHI, HO PadoTa cllaHa ¢ 3aJep>KKOH, HO He OoJiee, YeM Ha OJHY MHHYTY.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CIIM Ha OJIMH M3 BOIIPOCOB JIaH BEPHBIN OTBET M padoTa cliaHa B CPOK, JINOO C 3aJIEPIKKOM, HO HE
OoJee, 4eM Ha OJIHY MUHYTY.

KM-4. 3amura pedgepara

®opmbl peaju3anum: Beictyruienue (10K1am)

Tun KOHTPOJILHOT0 Meponpusitusi: Pedepar

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa npoBeaeHuss KOHTPOJILHOro Meponpustus: CTyaeHT wiu Opurana BBICTYyIAeT Ha
OJTHOM M3 3aHSTHUH C JOKJIAIOM IO Teme cBoero pedepara. Ha nokmax oTBomutcs He Oosee 7
MUHYT.

Kparkoe cogepxxanue 3aganus:
Temsbl pepeparos:
1. ®usnueckue npouecchl, MpoTeKaroliye Npy MOBEPXHOCTHOHN U ITyOOKOH J1azepHOi
00paboTke MarepraioB. Buapl u mapaMeTpsl MOBEPXHOCTHOM U TITYOOKOM Ja3epHON
o0pabotku. HomeHknarypa na3epoB, HCHOIb3YEMBIX /I J1a3epHOM 00paboTKH MaTepHalloB.
2. Jlazepuble TexHONMOrn4yeckue yctaHoBku (JITY) mig npennsnonHoil 00paboTKH YEpHBIX U
[[BETHBIX MeTaJUIOB. TexHnueckue xapakrepuctuku JITY ¢ nepemenienrem oOpadaTbiBaeMoit
JIeTalli OTHOCUTENIbHO HEMO/IBHIKHOTO CPOKYCHPOBAHHOTO JIa3epHOro NniaTHA. Vcronb3yemble B
stux JITY nasepsi.
3. JIazepHble TexHonornueckue ycranoBku (JITY) ans npeunsnonHoit 06padboTku
JUDJIEKTPUYECKHUX U TOJIYIPOBOAHUKOBBIX MaTepuasioB. Texnuueckue xapakrepuctuku JITY
CO CKaHWpOBaHUEM C(HOKYCHPOBAHHOTO JIA3€PHOTO ISITHA IO 00padaThIBAEMOIl 1eTalu.
Hcnonp3yemble B HUX JIA3€PBI.
4. buonoruyeckasi TKaHb, €€ ONITUYECKUE U TeIJIo(pU3nUecKue napamerpsl. Buasl BozneicTBus
Ja3epHOTO U3Iy4YEeHUsl Ha OMOTKaHb.
5. MexaHu3Mm BO3/1eHCTBUS HA OMOTKaHb HETIPEPHIBHOTO U UMITYJILCHOTO JIa3€pHOTO
U3JIy4YeHUs. AJTOPUTM ONTHUMHU3ALUHI PEXKUMA BO3ICHCTBUS U3Iy4YeHUsl Ha OMOTKaHb. Jlasepsl,
UCIIOJIb3YEMBIE B JIa3€PHOM 1MarHOCTUKE.
6. MexaHn3Mbl HENPEPBHIBHOTO ¥ UMITYJILCHOTO (OTO(U3HUECKOT0, POTOTEPMUUECKOTO U
(oTOIeCTPYKTUBHOTO BO3/ICHCTBUSA Ha OMOTKaHb. Jla3zephl, UCTIONb3yeMbIe B JIA3€PHOM Tepanuu
Y J1a3€pHOU XUPYPTHH.
7. dusznyeckre OCHOBBI M 00J1aCTH IPUMEHEHHUS ONITUYECKOI KOrepeHTHOM ToMoTrpaduu.
8. ®uznyeckne OCHOBHI M 00IaCTH PUMEHEHUST KOH()OKATEHOW MUKPOCKOTIHH.
9. dusnyeckre OCHOBBI M 00J1aCTH PUMEHEHHUS (IIyOPECHEHTHOM CIIEKTPOCKONNU U
BU3YaIH3al1H.
10. ®usnyeckre 0OCHOBBI U 001aCTH MPUMEHEHHUS] pAMAHOBCKOW CHIEKTPOCKOIUH.
11. Jlazepuble edeOHbIe TexHOMOTHU. DU3NOTEpaIus Ja3epHbIM U3ITy4€HUEM HU3KOU
MHTeHCUBHOCTU. DOTOIMHAMUYECKAS] TEpaIHsl.
12. JlazepHble ieuebHble TEXHONOTUHU. Mcnonp30BaHe T1a3epHOro U3Ty4YeHUsl B CTOMATOJIOTHH.



13. TexHn4eckue XapaKTepUCTUKHU JIa3€pPOB, UCIIOIB3YEMbIX B JIa3epHBIX JICUCOHBIX
TEXHOJIOTHUSX, TyTH PELIECHUS TPAHCIOPTUPOBAHUS U3TYUCHHS B TPYIHOIOCTYITHBIE 00JIaCTH

YCJIOBCUYCCKOI'O TCIIA.

14. TlocnenoBaTeIbHOCTD Pa3BUTHSI OMOIOTHYECKUX 3((HEKTOB OT J1a3€PHOTr0 BO3JCHCTBUSI.

Kuaccel na3epHoit onacHOCTH.

15. IIpremsl, NO3BOJISAIOIINE TOOUTHCS MAKCUMAIbHON YHUBEPCAILHOCTH alllapaTypsbl,
IIPUMEHSEMOH B JIa3€pHOM Tepanuy. TeXHUYeCKHue XapaKTEPUCTUKH J1a3E€PHBIX

TEPANICBTUUYCCKUX allllapaToB.

16. [IpremMsbl, TO3BOJISIOMINE TOOUTHCS MAKCUMAIBHOW YHUBEPCATIBHOCTH allapaTypsbl,
MIPUMEHSAEMON B JIa3epHOM XUpypruu. TexHHuuecKkre XapakTepUCTUKU XUPYPrUIECKUX

JIA3CPHBIX alIlapaToB.

17. TenekoOMMyHHKalMOHHBIE CUCTEMBI € Ja3epaMu. JINHUM CBSI3U C OTKPBITOW ONTUKOM.
18. TerekOMMYHHKAIIMOHHBIE CUCTEMBI C Jla3epaMu. BOJIOKOHHO-ONTHYECKUE TUHUU CBSI3H.
19. [IpumeneHue J1a3epoB B JOKAIMU U U3MEPUTEIBbHOU TeXHUKE. MI3MepeHus: pacCTOSHUIA.
OnTuyeckre METO1bl U3MEPEHUN JTMHEWHON CKOPOCTH.

20. [IpumeHeHue na3epoB B JIOKAMU U U3MEPUTEIbHOMN TeXHUKE. KoblieBOil J1a3epHbIi
rUpocKoI. BOIOKOHHO-ONITHYECKHUI THPOCKOII.

21. JIazepHble cUCTEMBI KOHTPOJIA OKPYKaIOIIEeH cpepl. TUIIbI JIMIApOB U UX CTPYKTYpa.

Omu-nuaap.

22. IlepcieKTUBBI pa3BUTHUSA JIa3epHON TEXHUKHU. KOMILIEKCHPOBaHUE JIa3€PHBIX TEXHOJIOTUH.
23. [lepcnieKTUBBI pa3BUTHS TEXHOJOTUNA ONTHYECKOM Mepelauul JaHHbBIX.

24. IlepcieKTUBBI UCIIOIB30BAHUS JIA3€POB B HAHOTEXHOJIOTUSIX.

25. IlepcnieKTHBBI UCTIOIb30BAHUS JIA3€POB B MEIULIMHE.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: HCHOJIB30BaTh METOIHUKHU
ONTUYECKUX  HUCCIEAOBaHUM B
00jacTu KBAHTOBOH 3JEKTPOHUKU
c y4€TOM COBPEMEHHBIX
TEHJICHUNNA pa3BUTUA JIA3€pHOU
TEXHUKHU.

1.Ha xakux cBOWCTBax JIa3epHOr0 U3Ty4YEHUS
6a3upyrorcsi GU3NUYECKUe MPOLECCHl, IPOTEKAOLIIE B
Ja3€pHbIX U3MEPUTENbHBIX U NH(OPMALIMOHHBIX
cucremax?

2.Kakue TUIbI 1a3epoB UCTOIb3YIOTCS B JIA3€PHBIX
TEXHOJOTMYECKHUX YCTAHOBKAX CO CXEMOW pa3MeEIICHHUS
u3Jy4yaTesns Ha noprane?

3.B uem 3akiovaroTcs NpenMyILecTBa U HEJOCTATKH
JIa3epHBIX TEXHOJOTUYECKUX YCTAaHOBOK, B KOTOPBIX
00paboTKa aeTann oOecreynBaeTcs 3a CUeT
CKaHHUPOBAHHUS €€ TIOBEPXHOCTH CPOKYCUPOBAHHBIM
JIa3€pHBIM ISATHOM?

4.Buipl J1a3epHBIX JIEYEOHBIX TEXHOIOTHH, HAIIEIIINX
LIMPOKOE IPUMEHEHHUE B XUPYPTHUH.

5.B 4yeM BUINTCS IEPCIIEKTUBA Pa3BUTHS
MarucTpalbHbIX U MaJbIX JIUHUH CBS3U?

6.B xakux oTpacisiX HayKH U TEXHUKH HUCIIONIb3YIOTCSA
JIa3€pHbIE TEXHOJIOTUU MOJyUYEHUSI MUKPO- U
HaHOCTPYKTYpP Ha MOBEPXHOCTH METAIIJIOB U CILUIaBOB?
7.brnarogaps KakuM CBOMCTBaM Ja3€PHOIO U3JTyUEHUs
o0ecnevynBaroTCs MPEUMYIIECTBA ONTUYE-CKUX
JIOKAIIUOHHBIX CUCTEM OTHOCUTEIBHO
PaarOIOKAIIMOHHBIX?

8.Ha xakue rpynmsl pa3aemsioT Ja3epHbIE CUCTEMBI
cBs3u? CKOJIBKO TaKUX Tpymnm?

Onucanune MKAJbI OIICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinoanenus 3nanus: Ouenka "OTJIMYHO" BeicTaBisieTcs, eciiu
cojiepkaHue pedepara COOTBETCTBYET TEME, B TIOJTHON Mepe pacKpbiTa poOIeMaTHKa, Py
JIOKJIaJIe TaHbl KOPPEKTHBIE OTBETHI HA BCE JAOMOJHUTEIHHBIE BOPOCHI.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuku svtnonanenus 3nanus. Ouenka "XOPOILIO" BeicTaBnsieTcs, eciu
coJiepkanue pedepara COOTBETCTBYET TeMe, B TIOJTHOW MEpe pacKpbiTa mpodaeMaTHKa, mpu
JIOKJIaJIe B OCHOBHOM JIaHbl KOPPEKTHBIE OTBETHI Ha BCE JOMOIHUTEIbHBIE BOIIPOCHL, HO C
JOTYIIIEHNEM HEMPUHIMTTUAIBHBIX OMMOOK HIIM HETOYHOCTEH.

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evinonnenus 3uanus. Ouenka "Y JIOBJIETBOPUTEJIBHO"
BBICTABIIICTCS, €CIIU COJIepKaHue pedepaTa COOTBETCTBYET TeMe, B IOCTATOYHOUW MEpe pacKphITa
npo0OiieMaTuKa, Ipu OTBETaX Ha HEKOTOPbIE U3 TOMOJHUTENBHBIX BOMPOCOB JOMYIIIEH pajl IpyObIxX
OIINOOK.
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. OcHOBHBIE HaNpaBICHUS IPUMEHEHUS JIa3€POB.

2. HekoTopslif 00beKT JBUKETCS B HAIIPABJICHUH JIA3€pHOTO J1aJJbHOMEPA, B KOTOPOM
UCIIOJIb3YETCS U3JIy4EHHE T'eIMH-HEOHOBOTO Jla3epa ¢ JUIMHOM BOJIHBI U3itydeHus 0,6328 Mxm.
JlonnepoBckoe cMeNIeHrne YacTOThI u3iydeHus paBHo 25 MI'u. Onpenenure CKOpoCcTh
JIBIDKEHUS 00BEKTA.

IIpouenypa npoBenenust

[TpoBoauTCS B YCTHOH (hopMe 1o OusieraM B BUJE MOATOTOBKH M M3JIOKEHUS pa3BEPHYTOrO OTBETA.
Bpems Ha moaroroBky orsera — 45 MUHYT.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenmust/Uuaukarop: MJI-1nk-1 AHaM3 UCXOIHBIX TpeOOBaHMIM K pa3pabaTbiBaeMOMY
MPOEKTY KBAHTOBO-ONTUYECKUX CUCTEM JJIsl PEIICHUs 3a7a4 JUArHOCTUKH, HABUTAIIUH, CBSI3U U
KOHTPOJII KOCMHYECKOTO MPOCTPAHCTBA

Bonpocel, 3a1anns
1.OcHOBHbBIE HAaNIPaBJIEHUS IPUMEHEHUS JIa3€POB.
2.HekoTopblil 00bEKT IBUKETCS B HAIIPABJICHUH JIa3€PHOTO JaJbHOMEPA, B KOTOPOM
WCIIOJIB3YETCS M3TyUYEeHUE TeIN-HEOHOBOTO Jla3epa C IJTMHON BOHBI u3nydeHus 0,6328 MxM.
JlonnepoBckoe cMeleHne YacTOThI U3Iy4eHus paBHO 25 MI'. Onpenenure cKopocTh
JIBIKEHHUS 00BEKTA.
3.BoznelicTBuE MOLTHOTO JIa3€PHOT0 U3IIyYEHHS Ha BELLECTBO.
4.B oNTOBOJIOKOHHBIX JIMHUIX CBA3HM HAPSAY C JJA3€PHBIMU JUOJJaMHU BCE LLIUPE UCIIOJIb3YIOTCS
BOJIOKOHHBIE J1a3€PbI, BHIIIOJHEHHBIE HA OCHOBE KBapILIEBOIO CTEKJIA, IETHPOBAHHOIO HOHAMH
JAHTAHOHUIOB (PEAKO3eMENbHBIX 2JIeMeHTOB). Kakoi peako3eMenbHbIN 2JIEMEHT HE0OXO0IUMO
MCIIOJIb30BAaTh, YTOOBI MOTYYUTh TeHEPAIMIO HA ONITUMATBHOM /Il BOJIOKOHHOMW CBSI3U JUITMHE
BOJIHBI?
5.Mcnonp3oBaHue 1a3epHOT0 U3TyYeHUs U1 Tiepeiad U 00paboTKU HHPOPMAIUH.
6.Buibl Bo31efCcTBUS J1a3epHOT0 U3IYYEHUs Ha OoMaTeprasibl.
7.11epcieKTUBBI pa3BUTHUS JIA3EPHON TEXHUKH.
8.B MeauuMHCKON MpakTHKE IpU 00JIy4YEeHUH KPOBU UCIIOIB3YIOT KpacCHOE U3Iy4eHHE IeJInii-
HEOHOBOT0 JIa3epa, TPAaHCIIOPTUPYEMOE 10 ONTOBOJIOKHY tuameTpoM 0,5 mm. Bo3moxHO
HCIIOJIb30BaHKE Kak 0fHOMO10BorO Jiazepa JII'H-207A, tak mu MHOromooBoro Jsazepa JII'H-
111. Kakoif u3 3Tux na3epoB 1eaecoo0pa3Hee UCI0Ib30BaTh MPH 00IyIeHUN KPOBU?
9.CucTeMbl JTa3epHOM CBS3U Yepe3 CBOOOHOE MPOCTPAHCTRBO.
10.0O6ecnieunBaeTcs i ONTUMAIBHBIN PEXUM paOOThI BOIOKOHHO-ONTUYECKON JTMHUU CBSI3U
IIPU JIETUPOBAHUU TOJILKO HOHAMHU 3pOUs ONITUYECKOTO BOJIOKHA, HCIOJIb3YEMOTO B KaUeCTBE
pabouero BeliecTBa BOJOKOHHOTO j1azepa?

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.YT0 naeT ucnoyib30BaHUE CBEPXKOPOTKUX UMITYJIHCOB JIA3EPHOTO U3ITYUCHUS?
OTBETHI:
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a) Mcnonp3oBaHKue CBEPXKOPOTKUX MMITYJILCOB JIA3EPHOTO U3JIy4YEHUS TO3BOJISET
OCYILECTBIIATh aMOP(HU3ALNIO TOTYIPOBOJHUKOBBIX IIACTHH.
0) Mcnonp30BaHne CBEPXKOPOTKUX UMITYJIbCOB Ja3€PHOI0 U3IYyUYEHUS 103BOJISET
OCYILIECTBIIATH JIESTUPOBAHUE TIOJIYITPOBOJHUKOBBIX MaTepHaJIOB.
B) Mcnonb3oBaHuE CBEPXKOPOTKUX UMITYJIbCOB JIA3EPHOTO U3JIYy4YEHHUS [103BOJISIET JJOCTATOUYHO
IIPOCTO ONTHUMM3UPOBATh YCIOBHSI IPUMEHEHNSI HHTEHCUBHOTO JIA3EPHOTO U3IIY4ECHHUS IS
Pa3IMYHBIX BUAOB 00PAOOTKHU MOIYIPOBOIHUKOBBIX MAaTEPHAJIOB.
r) Mcnonb30BaHue cBEpXKOPOTKUX UMITYJIBCOB JIA3€PHOTO U3JTyUEHHS [TO3BOJISET
OCYIIECTBIISATh OTXKUT MOJIYIIPOBOJIHUKOBBIX IIJIACTHH.
Bepuslii otBeT: B) Mcnonp30BaHie CBEPXKOPOTKUX UMITYJIbCOB JIa3€pHOI0 U3IYy4EHUs
II03BOJISIET JOCTaTOYHO MPOCTO ONTUMU3HUPOBATDH YCIOBUS IPUMEHEHUSI HHTEHCUBHOI'O
JIa3€pHOr0 U3IYy4YEeHUs AJIS pa3IMYHbIX BUJOB 00pabOTKH MOJIYIPOBOIHUKOBBIX
MaTEepUasoB.
2.Ha3oBute HanOosiee BaykHbIE BH/IbI TIOBEPXHOCTHOM 00pabOTKHU MaTepHaioB, UCIIOIb3yeMble
IIPY U3TOTOBJICHUH PUOOPOB MUKPO- U HAHODJIEKTPOHHKH.
OTtBeTsI:
a) [Ipu u3rorosnenny npuOOPOB MUKPO- U HAHOAIEKTPOHUKHU HanboJiee BAXKHBIMU BUAAMHU
HOBEPXHOCTHOW 00pabOTKM MaTEpPHAJIOB SBISIOTCS OTKUT, JIESTUPOBAHUE U aMOP(QU3aLIHsL.
0) IIpu u3roroBiaeHNN MPUOOPOB MUKPO- U HAHODJIEKTPOHUKH HanbOoJIee BAXKHBIMHU BUAAMHU
IOBEPXHOCTHOW 00pabOTKM MaTepHasIoB ABJSIOTCS MapKUPOBKA U CKpaiiOMpoBaHue.
B) IIpu n3rorosiaeHuu npubOOpPOB MUKPO- U HAHOAIEKTPOHUKHU HanOoJiee BaXKHBIMU BUAAMU
HOBEPXHOCTHOW 00pabOTKM MaTepHAaJIOB SBJISIOTCS IPaBUPOBKA U CBEPIICHUE.
r) [Ipu usrorossieHnn NpruOOPOB MUKPO- U HAHOZJIEKTPOHUKH HanboJsee Ba)KHbBIMU BUIaMU
HOBEPXHOCTHOW 00pabOTKM MaTEepHAJIOB SBJISAIOTCS Maiika U pe3Ka.
Bepusriii otBet: a) [Ipu nzrorosieHnu mpuOOPOB MUKPO- M HAHOAJIEKTPOHUKHU Hanboee
BaXHBIMH BUJJaMH [TOBEPXHOCTHOM 00pabOTKM MaTepHaIoB SBISIOTCS OTXKUT,
JeTupoBaHue U amopduzarusi.
3.I1o kakuM napaMeTpam ONTUMHU3UPYIOTCS MIPOLECCHI JTA3E€PHOM PE3KH, CBAPKH, U CBEPICHUS
OTBEPCTHUI MOJIYIPOBOAHUKOBBIX IJIACTHH?
OtBeTsI:
a) [Iporecchl azepHON pe3KH, CBApPKH, CBEPJICHHS OTBEPCTUIN U CKpalOMPOBaHUS
MOJIYNIPOBOJHUKOBBIX IJIACTUH ONTHUMHU3UPYIOTCS 110 IUIOTHOCTH MOIHOCTU U3Ty4YEHHUS.
0) IIporeccel mazepHOl pe3KH, CBApPKH, CBEPJICHUSI OTBEPCTUH U CKpaOMpPOBaHUS
MOJIYTIPOBOJHUKOBBIX IJIACTUH ONTUMHU3UPYIOTCS 10 IUIOTHOCTH MOIIIHOCTHU U3ITyYEHUS U
JUIUTETbHOCTU UMITYJIbCOB U3JIy4EHUS.
B) [Iporeccsl 1azepHoOil pe3ku, CBapKu, CBEPIICHUS] OTBEPCTHI U CKpaitOMpOBaHUS
MOJIYTIPOBOJHUKOBBIX IJIACTUH ONTUMU3HUPYIOTCS 110 MOLTHOCTH HEMPEPBHIBHOTO MU3ITYUEHHUS.
r) [Iporneccel na3epHOi pe3KH, CBapKH, CBEPICHUS OTBEPCTUI M CKpaliOupoBaHUs
MOJIYTIPOBOIHUKOBBIX IIJIACTUH ONTUMU3ZHPYIOTCS MO JJIUTEIBHOCTH UMITYJIHCOB U3JTy4EHHUSI.
Bepusliit otBet: 6) [Iponieccel na3epHO pe3ku, CBapKH, CBEPIEHUS OTBEPCTUH U
CKpaiiOupoBaHMsI MOITYIPOBOJAHUKOBBIX IJIACTUH ONTUMHU3UPYIOTCS MO IUIOTHOCTH
MOIIHOCTH U3JIyYEHUS U IJIUTEIBHOCTH UMITYJIbCOB U3TYyYECHHUS.
4.HazoBute 00J1aCTh MPUMEHEHHSI HEBO3MYIIAIOIIETO BO3IEHCTBUS JIa3€PHOTO U3TYyYeHUS Ha
O6uosnornyeckue TKaHu?
OtBerTsI:
a) [Ipodunaktuka kapueca.
0) JlazepHas tepamnusi.
B) [IpodunaxTtrka 3a00neBaHUN KOXU.
r) JlazepHast TuarHoCTHKA.
Bepusiii otBet: 1) JlazepHas quarHocTuka.
5.Kakoii Buj nazepHoii 1eueOHONM TeXHOJIOTHH HAIEN IIUPOKOE IPUMEHEHHUE B TEPANTUU MTPU
OHKOJIOTMYECKHUX 3a0051eBaHusAX?
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OtBeThI:
a) PoTouHAMHUYECKasl Tepamusl.
0) OnTuyeckast KOrepeHTHasi Tomorpagusi.
B) KoHdokanpHas MUKpOCKOTIHSI.
r) ®nyopecueHTHas CIIEKTPOCKOIIHSL.
Bepnsiii otBeT: a) @oToAMHAMUYECKAs TEPAITHSI.
6.J1ns1 yero ucnomnb3yercss KOHPOKaIbHAS MUKPOCKOTIHNS?
OTtBeTsI:
a) s momydeHust n300paKeHUH CeTYaTKH IIia3a.
0) s monmydenust n300paykeHU KOKHOTO TTOKPOBA.
B) [lnsa nony4yenus n3o0pakeHuii MOIOBEPXHOCTHBIX CTPYKTYp OMOTKAHHU.
r) s nonydeHus: u300pakeHui MUKPOCTPYKTYpPbl OMOTKaHH, CHIIBHO PacCerBaroOILei
U3JTyYEHHUE.
Bepuslit otBet: B) [{ins nomyyeHus n300pakeHUH 0IOBEPXHOCTHBIX CTPYKTYP
OMOTKaHH.
7.C yeM cBs13aH 0OJIBIION MHTEPEC K JIa3€PHBIM XUPYPTUUECKUM amrmaparaM, 0a3upyromumMes
Ha MCIO0JIb30BaHUM JIA3€PHOI0 U3ITyYEHUS C JUIMHON BOJIHBI 970 HM?
OTtBeTsI:
a) [IpumeHeHue anmnaparoB, B KOTOPBIX MCIIONb3YETCS U3TyYeHUE Ha JUIMHE BOJIHBI 970 HM,
MO3BOJISIET CHU3UTh PUCK MTOCIEONEPALUOHHBIX OCI0KHEHU.
0) U3znyuenue Ha [uyirHe BOIHBI 970 HM HE npeACTaBiseT ONaCHOCTHU I IJ1a3.
B) Anmapatsl, B KOTOPBIX MCIIOJIB3YETCs U3Iy4E€HUE Ha AJMHE BOJIHBL 970 HM, HMEIOT 00JIBIION
CPOK CITYXOBI.
r) U3nydyenue Ha aynuHe BosiHbI 970 HM MO3BOJISIET BO3/1€HCTBOBATh Ha ITyOOKO
PacoJI0KEHHbIE TKAHU.
Bepuslit otBet: 1) M3nydyenue Ha anuHe BosHbI 970 HM MO3BOJISIET BO3/1EHCTBOBATh HA
TIIyOOKO pacroiOKCHHBIC TKaHH.
8.KakoB MakCHUMaJIbHBIN pasinyC IEHCTBUS JIMHUN CBA3HM C OTKPBITOM ONTUKON B YCIOBUSX
TOPOJICKOM 3aCTPOMKHU?
OtBeTsI:
a) 100 meTpos.
6) 10 20 KUITIOMETPOB.
B) 1 kumomerp.
r) 10 100 KuIOMETpPOB.
BepHpiii otBeT: 0) 10 20 KMIOMETPOB.
9.YeMm onpenensercs NpeUMYILECTBO BOJIOKOHHO-ONITUYECKUX JIMHUH CBSI3U NIEPE]] INHUAMU
CBSI3M C OTKPBITOW ONTUKON?
OtBeTsI:
a) MckitouaeTcs BIUSHUE OKpYXKarollel aTMocdepsl.
6) OrpaHnumBaeTcsi BBIOOP CIIEKTPa U3IYUYEHUS JIa3ePHBIX HCTOUHUKOB.
B) Mcnonb3yroTcst pOTONPUEMHUKH C BHICOKON CHEKTPabHOM YyBCTBUTEIBLHOCTHIO HA JUIMHE
BOJIHBI JIA3EPHOTO U3JIyYEHUS.
r) [Ipeo6Gpa3oBanue curnana NpoOUCXOAUT B UHTEP(EHCHOM 000pyJOBaHHH.
Bepusliit otBet: a) VckitodyaeTcst BIUSHUE OKPY>Karole aTMoc(epsl.
10.HenocTtaTky BOTOKOHHO-ONTUYECKUX JIMHUM CBSI3H.
OtBeThI:
a) Heo6x01uMOCTh BBICOKOTO YPOBHS SKpaHUPOBAHUS U3TYUEHUs B BOJIOKHE.
6) Heo6xoumocTh OpMHUPOBAHUS JKI'YTOB U3 OTJEIBHBIX ONTHYECKHX BOJIOKOH.
B) bosnblioe 3aryxaHue curaanga B ONTHYECKOM BOJIOKHE.
) XpynKOCTh ONTHYECKOTO BOJIOKHA, OTPAHUYMBAIOLIAs painyc ero u3ruoa.
BepHnplii oTBeT: ) XpynKocTh ONTHYECKOTO BOJIOKHA, OTPAaHUYHMBAIOIIAS PAJNYC €TO
uzruoa.
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11.B uéM 3akiaroyaeTcsi IPUHIUI AEUCTBUS KOJBIEBOIO Ja3epHOTo TMpocKomna’?
OTtBeTsI:
a) Ha ¢popmupoBanuu Ha moBepXHOCTH (POTOAETEKTOPA KAPTUHBI HHTEPPEPEHIINU ABYX
Oerymux HaBcTpeuy APYT APYTY BOJH, PACHPOCTPAHSIOIIUXCS 110 3aMKHYTOMY KOHTYDY.
6) Ha popmupoBannn naTephepeHIMOHHON KapTHHBI ABYX OCTYIINX BOJIH,
pacipoCTPaHSIOLIUXCS 10 3aMKHYTOMY KOHTYpY.
B) Ha popmupoBanuu nHTEphEPCHIIMOHHON KAPTHUHBI ABYX BOJH HA MOBEPXHOCTH
dboTomerekTopa.
r) Ha ¢popMupoBanum Ha moBepxHOCTH (POTOJETEKTOpA KAPTUHBI HHTEPPEPEHIINHU IBYX
Oerymux 1mno 3aMKHYTOMY KOHTYPY BOJIH.
Bepnpsiii otBet: a) Ha popmupoBanuu Ha MoBEpXHOCTH (DOTOETEKTOPA KAPTHHBI
uHTep(EepeHIINH IBYX OETryIIUX HaBCTpeuy APYT APYTY BOJH, paCIPOCTPAHSIOMIUXCS 110
3aMKHYTOMY KOHTYDY.
12.Kakue onTuyeckrue METO bl UCIIOJIb3YIOTCS ISl U3BMEPEHUN JIMHEHON CKOPOCTH?
OTBeTHI:
a) [lnst Takux U3MEpPEeHH UCIIONIb3YIOTCS METO/IbI, OCHOBAHHBIE HA MOJIAPU3ALINY U3ITyYEHUSI.
0) [nst Takux u3MEepeHUid UCTIONb3YIOTCS METOIbI, OCHOBAaHHBIC HA PACCEIHUH U3TYyYCHUSI.
B) Jl71s1 TakuX M3MepeHul UCIONIb3YIOTCSI METO/IbI, OCHOBAHHbBIC HA MOTJIOMIEHUU H3ITYYCHHUS.
r) JI)1s TakuX M3MEPEHHIA UCTIOIB3YIOTCS JIOTUICPOBCKUE M HHTEPHEPECHIIMOHHBIC METO/IBI.
Bepwnbsiii oTBeT: 1) [ TaKMX U3MEPEHUI UCTIONB3YIOTCS JOTIIEPOBCKUE U
UHTEP(EPEHITMOHHBIC METO/IBI.
13.13 kakux yacteit coctout auaap?
OTBeTHI:
a) JIugap cocTout U3 nepenaronero ¥ NpUuEMHOT0 KaHalla, a TAKKe CUCTEMbI YIIPaBICHUS
STUMU KaHAJIAMHU.
0) JIumap coCcTOUT U3 MEepeJaroIero U MPUEMHOT0 KaHasa, a Takke 01oka s coopa JaHHBIX
MOHUTOPHHIA OKPYKAIOIIEH CPEBI.
B) Yaie Bcero juaap COCTOUT U3 TPEX YaCTeil: mepearoliero KaHana; MpueMHOT0 KaHalla u
CUCTEMBI yIIpaBJIeHUs U cOOpa TaHHBIX.
r) JIugap cocToUT U3 Mepenarolero 1 MpueMHOTo KaHala, a Takke OJI0Ka CHHXPOHU3AINH
¢doToaeTekTopa B IPUEMHOM KaHAJIE U Jla3epa B MEepPeIatoleM KaHale.
Bepwnpsiii oTBeT: B) Yalie Bcero Tuaap COCTOUT U3 TPEX YacTel: Mepearolero KaHaia;
MPUEMHOTO KaHaJla U CUCTEMBI YIIpaBJIeHUs U cOopa JaHHBIX.
14.B uém 3akitoyaeTcsi MPUHIUN AeHCTBUS GidmI-nuaapa’?
OTBeTHI:
a) B ucnonb3oBaHuM KOPOTKOTO UMITYJIbCA U3TYUYESHHS, TAJA0NIer0 Ha 00BEKT HAOMI0IeHUS, !
aHaJIN3€ OTPAKEHHOTO CUTHAJIA C MCTIOJIb30BaHUEM (DOTONPUEMHOM MaTPUIIbI.
0) B ncnonb30BaHUM KOPOTKOTO pachOKyCHPOBAHHOTO UMITYJIbCA JTa3€PHOTO U3ITyYEHUS,
3aCBEUMBAIOIIETr0 001acTh HAOMIOICHUS, U aHATIN3€ OTPAXKEHHOTO CUTHANA C UCII0JIb30BaHUEM
dboTonpUEMHOI MaTPHUIIBL.
B) B ncnonp30BaHUN UMITYJIBCHOTO JIA3€PHOTO U3TYUYEeHHs, 3aCBEUNBAIONIEro 001acTh
HAOIIO/IEHUS, M aHAJIM3€ OTPAKEHHOTO CUTHAJIA C UCTIOIb30BaHUEM (POTOMPUEMHON MATPHIIBL.
r) B ncrionb3oBaHuy UMITYJIBCHOTO JIA3€PHOTO U3JTyUEHUS, TTA/Ial0IIEro Ha OObEKT
HAOIIO/IEHUS, ¥ aHATHM3€ OTPAKEHHOTO CUTHAJIA C HCIIOIh30BaHHEM (DOTOMPUEMHON MATPHUIIHI.
BepHnsriit otBeT: 6) B ncnons30BaHNN KOPOTKOTO pachOKyCHPOBAHHOTO UMITYJIbCA
Ja3epPHOT0 U3ITyYeHUSs, 3ACBEUUBAIOIIETO 00JIACTh HAOTIOACHMS, U aHAIIU3€E OTPAKECHHOTO
CUTHaJIa C UCIOJIb30BaHUEM (POTONIPUEMHON MaTPHUIIBI.
15.B yem BUIUTCS TIEPCIIEKTHBA PA3BUTHSI MATUCTPAILHBIX U MAJIbIX JTMHUN CBS3H?
OTtBeTHI:
a) [TepcriekTuBa pa3BUTHS MarUCTPATbHBIX M MAJIbIX JIMHUW CBSI3H BHIUTCS B YBETUYCHUU
KaHaJIbHOW CKOPOCTH MEpeIavuu.
0) [lepcriekTrBa pa3BUTHS MarUCTPATBHBIX U MAJIBIX TUHUH CBSI3U BUAUTCS B YBEIMUEHUH, KaK
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KAHAJIBHOU CKOPOCTH IIepeaut, TaK U INIOTHOCTH KaHAJIOB.
B) [lepcriekTrBa pa3BUTUS MaruCTPaJIbHBIX U MAJIbIX JIMHUM CBA3M BUIUTCS B YBEIMUEHUU
KAHAJIBHOU CKOPOCTH IIepefady B Ipeenax paiOHHbIX CETEH.
r) [lepcnexTrBa pa3BUTHs MaruCTpaabHbIX U MAJIbIX JIUHUNA CBS3U BUAUTCS B JalibHEHIIEH
pa3paboTKe U MCIIOIb30BAHUU TEXHOJIOTMH CIIEKTPAJIBHOTO YIIJIOTHEHUS.
Bepusliit otBet: 6) [lepcniexTiBa pa3BUTHs MarucTpaabHbIX U MAJIbIX JIMHUN CBSI3U
BUJIUTCS B YBEJIMYCHUH, KaK KAHAJILHON CKOPOCTHU IIEPENAYH, TaK U INIOTHOCTU KAHAJIOB.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BeicTaBisieTCs CTYAEHTY,
KOTOPBIH 1OKa3a Ipy OTBETE HA BONIPOCHI OMJIETA U HA JJONOJHUTEIbHbBIE BOIIPOCHI, YTO BJIAJIEET
MaTepHaiOM U3y4EeHHO! JTUCIUILTUHBI, CBOOOIHO MPUMEHSET CBOHM 3HAHUS IPU BBIOOPE TPUOOPOB
Ja3epHON TEXHUKH JUIs pELICHUs TOW WIIM UHOM TEXHUYECKOU 3a]auu.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakxmepucmuxu evinoanenus snanus: Ounenka «XOPOILIO» BeicTaBisieTcst CTYAEHTY,
B OCHOBHOM IIPaBHJIbHO OTBETHBILIEMY Ha BOIPOCHI OMJIETA U Ha JOIOJIHUTEIBHBIE BOIIPOCHI, HO
JIOITYCTUBIIEMY IIPH STOM HETIPHHIMITHAIBHBIE OITHOKH.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu gvtnoanenus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJICHTY, KOTOPBIM B OTBETaX Ha BOIPOCKHI OMJIETa JOITYCTHII CYIIICCTBCHHBIC M JIAXKE
rpyObie oIMOKH, HO 3aTeM UCIIPABHIII UX CaM.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-PEHTHMHIOBOM cHUCTeMe AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3a4E€THOM COCTABIISIIOIINX.
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