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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ear ocBoeHHs] AHCHHMILIMHBI.

N3ydyeHue B3aUMOJEUCTBUS ONTHYECKOTO M3IYYEHUS C

BEIIECTBOM, 3aKOHOB MAaTPHUYHON ONTUKU M YCTPONUCTBA U OOIIET0 MPUHIIUIIA PAOOTHI J1a3€pOB..

33[{3‘11/1 AUCHHUITIMHbI

- 3y4ueHne 0CHOBHBIX PUHIUIIOB PabOTHI J1a3€POB U XapAKTEPUCTHUK Ja3€PHOTO U3ITYUECHHUS;
- ®opMHpOBaHUE MPEICTABICHUS O B3aUMOJIEHCTBUU ONTHUYECKOTO U3TY4YEHHUS C BELIECTBOM;
- OcBoeHNE OCHOBHBIX NPUEMOB pacueTa apaMeTpoB Ja3epPHOr0 U3IyUEHUS.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIHH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-3 Cnocoben
IPOBOJIUTH
SKCIICPUMCHTAJIbHBIC
UCCIIEIOBaHUS U
U3MepeHusi, 00pabaTbIBaTh
U NIPE/ICTaBIIATh
IMMOJIYYCHHBIC JAHHBIC C

NJI-1lonk-3 Beidupaer u
HCIIOJIb3YET COOTBETCTBYIOILIME
pecypcbl, COBpEMEHHBIE
METOAMUKH U 000pYyAOBaHUE
JUISl TIPOBEJICHHUS
AKCIEPUMEHTAIbHBIX
HCCIIE0BAHUM U U3MEPEHUN

3HaTh:
- Mexanu3Mbl pabOTHI CUCTEM KBAaHTOBOM
1 ONTHUYECKOU 3JIEKTPOHUKH.

YMETb:
- [IpoBoaUTH pacuér XapaKTEPUCTHUK
KBAHTOBBIX CUCTEM H JIa3€PHOTO

Y4eTOM crienuUKu U3JIyYEHHUS.

METOJIOB M CPEJICTB

TEXHUYECKUX U3MEPCHUM B

npuOOpPOCTPOCHUH

OIIK-3 Cnocoben I/I]—I'ZOHK-3 O6pa6aTBIBaeT u 3HaThb.

[IPOBOJUTH MPEJCTABIISIET TOJTYYECHHbBIE - YCTPOICTBO ¥ IPUHIUIIBL PAOOTHI
AKCTIICPUMCHTAIbHBIC AKCIIEPUMEHTAJILHBIC JTAaHHBIC J1a3epoB, a TAKXKE AOPUTMBI pacuéra

UCCIIEIOBaHUS U
u3MepeHusi, 0opadaThIBaTh
U TIPEJICTABIISATH
NOJIy4YEeHHBIE JaHHBIE C
y4eTOM crienupUKu
METO/I0B U CPEJICTB
TEXHUYECKUX U3MEPEHUN B
npuOOPOCTPOCHUHU

TSl TIOJTy9eHUsT 00OCHOBaHHBIX
BLIBOJZIOB

XapPAKTCPUCTUK HUX U3JTYYCHH.

YMETh:

- BeiOupaTh paroHaibHbIE TyTH PEIICHUS
0a30BbIX 33/1a4 MO Pacy€Ty mapaMeTpoB
CHCTEM KBAaHTOBOM M OIITHYECKON
JJIEKTPOHUKH, a TAKXKE T10
peoOpa30BaAHMIO JTa3€PHOTO U3TyUEHUS
ONTHYECKOM CHUCTEMOIA.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IHJ'II/IHS. OTHOCUTCA K OCHOBHOH HpO(I)@CCHOH&J'IBHOI:I O6pa3OBaTeHLHOﬁ nporpamMmme

,ZII/IaFHOCTI/I‘—IeCKI/Ie CHCTCMBI

U TEeXHOJIOTUU (TmpuOOpPHI

JUAarHOCTUKH

3IaHAA W COOPYKEHUH,

MEAWIIMHCKHE auarHoctudeckue mnpubopsl) (manmee — OIIOII), nanpaBnenuss moarotoBku 12.03.01
[TpubopocTpoenue, ypoBeHb 00pa3oBaHMsI: BbICIIee 0Opa3oBaHue - OakaiaBpHar.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHUs, MOIY4EHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOIUMBI NIPU BBITTOJIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JTUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A aTTeCTalluu
. KIIP | TK | UKKII | TK CeMeCTpe | o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TEPMHUHEI 5430 | 8 2 - 2 - - - 0.30 - 50 - Ilodzomogka K mekyuiemy konmponio: Pabora
OITHKH ¥ KBaHTOBOM OpPHEHTHPOBAaHA HA U3YYEHHE JINTEPATYPHBIX
AIIEKTPOHHKH. HCTOYHHKOB, KOHCIIEKTUPOBAHUE OCHOBHBIX
Bzaumonelictue JIaHHBIX, BBIIIOJIHEHUIO JOMAIIHUX 3aJaHUi 110
ONITHYECKOTO y4eOHOMY MaTepHay.
U3ITy4YeHUs C Camocmoamenvnoe usyuenue
BEILIECTBOM, 3aKOH meopemuueckozo mamepuana: Pabora
Byrepa OpHCHTHPOBAaHA Ha U3yYCHUE MaTepHala mno
11 ['maBHBIC TEPMHUHBI 32.15 1 - 1 - - - 0.15 - 30 - paszneny U3 JIeKIUil 1 HCTOYHUKOB
OIITHKH U KBaHTOBOM PEKOMEHIOBAHHOM JIUTEPATyPBHI.
JJIEKTPOHUKH H3yuenue mamepuanos numepamypHsix
1.2 Bzanmoneiicteue 22.15 1 - 1 - - - 0.15 - 20 - UCHIOUHUKOG:
ONTHYECKOTO 2], m 1,m2
W3ITyYEHUs C [3], . 1,1t 2, 1. 4
BEIIECTBOM
2 Mexanusmel co3nanust | 22.80 2 - 2 - - - 0.30 - 18.5 - Ilodzomogka K mexyuwiemy konmponio: Pabora
MHBEPCUH OpPHEHTHPOBAaHA HA U3YYEHHE JINTEPATYPHBIX
HaCeJNEHHOCTH U HCTOYHHMKOB, KOHCIIEKTUPOBAHHE OCHOBHBIX
CHEKTpaJbHbIE JIAaHHBIX, BBITIOJIHEHUIO JIOMAILIHUX 33J[aHuil 10
XapaKTepUCTUKH yueOHOMY MaTepuaiy.
W3ITyYeHHUS U Camocmoamenvhoe usyuenue
TIOTJIOIIEHHMS TIPH meopemuueckozo mamepuana: Pabora
PE30HAHCHBIX OpPHEHTHPOBaHa Ha U3yYeHHE MaTepuaia no
nepexojax paszely u3 JIeKIMH 1 HICTOYHUKOB
2.1 Mexanun3msl co3nanus | 11.65 1 - 1 - - - 0.15 - 9.5 - PEKOMEHI0BAaHHOH TUTEPATYPHL.
UHBEPCHU H3yuenue mamepuanog 1umepamypHbix
HaCceNEHHOCTH UCMOYHUKOG:
2.2 CniekTpasibHbIE 11.15 1 - 1 - - - 015 | - 9 - [2],m. 6, 1. 7




XapaKTCpUCTUKU
H3JIy4YCHUA U
TMOTJIOICHHUS TPpU

[3], tm. 5, 1. 6, t1. 7, 1. 13

PE30HAHCHBIX
nepexonax
3 VYerpotictBo u mpuHIun | 24.30 2 2 0.30 20 Iloozomoeka k mekyuiemy Konmpoio: Padora
PaboTEI J1a3epoB. OPHEHTHPOBaHA Ha M3YYCHHUE JIUTEPATYyPHBIX
Onruyeckue HCTOYHHUKOB, KOHCIIEKTUPOBAaHUE OCHOBHBIX
PE30HATOPBI JaHHBIX, BBITOJHEHHIO JOMAITHUX 3alaHUil IO
3.1 Jlazeprr. OOt 12.15 1 1 0.15 10 yueOHOMY MaTepuaiy.
TIPUHITUIT PaOOTHI CamocmoamensHoe usyuenue
3.2 Ontuyeckue 12.15 1 1 0.15 10 meopemuueckozo mamepuana: Pabora
Pe30HaTOPBI OpPHEHTHPOBaHa Ha U3y4eHHE MaTepuaja 1o
paszaeny u3 JeKUH U HCTOYHUKOB
PEKOMEH/I0BAaHHOU JTUTEPATYPHL.
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOG:
[1], cTp. 12
4 ®dopmupoBaHHUe 22.4 1.0 1.0 0.4 20 Iloozomoeka k mexkyuiemy Konmpoio: Padora
XapaKTePUCTUK OPHCHTHPOBaHA Ha M3YYCHHUE JIUTEPATYPHBIX
U3JTy4eHHs BHYTPH WCTOYHHUKOB, KOHCIIEKTUPOBAHHE OCHOBHBIX
ONTHYECKOTO JaHHBIX, BBITTOJHEHHIO JOMAIIHUX 33/IaHUil IO
pe3oHaTopa yueOHOMY MaTepuaiy.
4.1 CoOcTBEHHbIE THITHI 21.2 0.5 0.5 0.2 20 Camocmoamenvroe usyuenue
BOJIH JIBYX3€PKaJbHOTO meopemuyeckozo mamepuana: Pabora
pe3oHaTopa OpPHEHTHPOBaHa Ha U3y4eHHE MaTepuaja 1o
4.2 I'ayccos myuoxk (I'TT) 1.2 0.5 0.5 0.2 - paszeiny u3 JIeKIIMH 1 UCTOYHHUKOB
PEKOMEH/I0BAHHOM JIUTEPATYPHL.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], cTp. 15-18
5 [Ipoxoxnenue 18.2 1.0 1.0 0.2 16 Iloozomoexka Kk mekyuwiemy konmpoaio: Pabora
JIa3epHOTO U3ITyYEeHUS OpPHEHTHPOBaHA HA U3YYEHHE JINTEPATYPHBIX
4yepe3 ONTHYECKYIO NCTOYHHMKOB, KOHCIIEKTUPOBAHUE OCHOBHBIX
cucreMy. Meton JIAaHHBIX, BBITIOJIHEHUIO JIOMAITHUX 33JJaHui 10
Jy4EeBBIX MaTPHI] y4e0HOMY MaTepHaty.
5.1 ITpuHIIMT paboTHI 17.1 0.5 0.5 0.1 16 Camocmoamensroe usyuenue
MaTPUYHOTO METOa meopemuyeckozo mamepuana: Pabora
5.2 IIpumenenue 1.1 0.5 0.5 0.1 - OpHEHTHUPOBAHA HA M3YYCHHE MaTEpUalIa 1o

5




MaTpUYHOTO METO/Ia
JUIs pacuéra
rapameTpoB rayccoBa
myuka (I'TI)

pazaeiny us3 JICKIIUM ¥ HICTOYHUKOB
peKOMeHI[OBaHHOﬁ JINTEpATYpPHI.
H3yuenue mamepuanog 1umepamypHsix
UCMOUYHUKO6.

[1], cTp. 35-39
OK3aMeH 38.0 - - - - - 0.3 - 35.7
Bcero 3a cemectp 180.00 8.0 - 8.0 - 1.50 0.3 1245 35.7
Hroro 3a cemecTp 180.00 8.0 - 8.0 2 1.50 0.3 160.2

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeiaam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble mepMutbl ONMUKU U K8AHMOBOU 9NeKMPOHUKU. B3aumodeticmeue onmuueckozo
usyuenus ¢ geulecmeom, 3akon byzepa

1.1. I'maBHbBIE TEPMUHBI ONTUKU U KBAHTOBOM 3JIEKTPOHUKH

@dyHnaMeHTaIbHble TEPMUHBI (DU3MUYECKONW M KBAHTOBOM ONTHUKH, OCHOBHBIE HapaMeTpbl U
cBoiictBa OM-m3nyuyenus. BosHa, pacnpocTpassromasicss B BakyyMme; IUIOCKas u chepuueckas
BOJIHA..

1.2. BaumoieiicTBIE ONTUYECKOTO U3YyYEHHUS C BEIIECTBOM

KBanrtoBasi Teopusi cBeTa, CTpO€HHE aTOMOB U MOJIEKYJ B KBAaHTOBOIl MEXaHUKE, KBAHTOBBIC
MepexoJbl MEXAYy JHEPreTUYECKUMH YpPOBHSMH, HACEIEHHOCTh YpPOBHEH, pacrpeiesieHue
bonbumana, onTudeckue (M3IydaTelabHbIE) MEPEXOAbl B aTOMAaxX, CKOPOCTh IMEPEXOI0B MEXIY
YpOBHSAMH, KOI(DPHUIMEHTH DWHINTEHA, TIOTJIONICHUE W YCUJICHUE W3IIyYeHUs B JIBYXYPOBHEBOU
CUCTEMeE, paclpOCTPaHECHUE U3ITYUYCHUS Yepe3 U30TPOIHYI0 cpeay (3akoH byrepa-JlamGepra-bepa),
YCUJICHHE U MOTJIOMICHUE H3ITydeHHs, YPPEKTHBHOE CEUCHUE TTEPEX 0. .

2. Mexanusmuvi coz0anus UHBEPCULU HACENEHHOCIU U CNeKMPATbHbLE XAPAKMEPUCTUKU
U3TIYHEHUA U nO2JI0WEeHUA nPpU PESOHAHCHbLIX nepexoaax

2.1. MexaHu3Mbl co31aHNs MHBEPCUN HACEJIEHHOCTU

TepMoanHaMuyeckoe paBHOBecue cUcTeMbl yacThll. CTaOUIBHOCTh YPOBHEH, HaKauKa Cpe.bl,
JByXypOBHEBAs, TPEXYPOBHEBAsI U YETHIPEXYPOBHEBAsI CUCTEMA JYHEPreTUUYECKUX YPOBHEW, CBA3b
K03 PHUIMEeHTOB DUHINTEHHA ISl IBYXYPOBHEBOM CHCTEMEL..

2.2. CnexTpajbHble XapaKTEpUCTUKU U3Iy4EHHS U MOTJIOEHUS IIPU PE30HAHCHBIX IIEpexo1ax

CnexTpaibHbli aHAJIW3 CHUTHAJIOB, YIIUPEHUE CIEKTPAIbHOM JIMHUM, JIOPEHILIEB KOHTYP
CIEKTPaJIbHON JIMHUM IIPU €CTECTBEHHOM YIIMPEHHH, JOIUIEPOBCKMI KOHTYp B cClydae
HEOJHOPOJHOIO YIIMPEHHUs, CTENEHb OJHOPOJHOCTH YUIMPEHWS, MOHOXPOMAaTHYHOCTb U
KOI€pPHTHOCTb, KOTEPEHTHBIE U HEKOTEPEHTHBIE UCTOYHUKU. .

3. Ycempoticmeo u npunyun pa60mbz 1a3epoe. Onmuueckue pe3oHamopbwl

3.1. JIazepsl. OOt TpUHIMI PabOTHI

O06o001ieHHas U NMPUHIMIMAIIBHAS CXeMa Jla3epa, IPUHLUI padOThl U Ha3HAUYE€HUE DJIEMEHTOB
Ja3epa, MOJHBIN MOKa3aTeNnb YCHJIEHUS NpPU LUKIMYECKOM 00X0Jle ABYX3€pKaJIbHOIO PEe30HATOpA,
INpPUMEHEHNE U KiIaccuuKalys 1a3epoB, CIOCOObl HAKauYKK aKTUBHOW cpeabl Ja3epa, KII/ nasepa,
IJIaBHBIE 0COOEHHOCTH JIa3€PHOTO U3ITYUYEHUS. .

3.2. OnTruyeckne pe3oHaToOpbl

Knaccugukaiuss OTKpPBITBIX ONTHYECKHMX PE30HATOPOB, CIIOCOOBI BBIBOJA HW3IYYEHUS W3
pe30HaTOpa, MapaMeTphbl JBYX3€pPKaJIbHOTO PE30HATOpPa, YCTOMUMBOCTh PE30HATOPA, JOOPOTHOCTH
pe3oHaropa, g-IuarpaMMa, ycJIOBUE BO3HUKHOBEHUS, Pa3BUTHUS U CpbIBA T'€HEPALMH, OAHOPOJHOE
HACBIIICHUE YCWIECHHUS, MpPHUMEphl JBYX3€pKaJbHBIX PE30HATOPOB, METOJ KOH(POKAIbHOIO
pe3oHaTopa..

4. Dopmuposariue XapaKxmepucmuK Usay4yeHus GHYmpu Onmu4ecKko20 pe3oHamopa

4.1. CobcTBEHHBIE THUITBI BOJIH JIBYX3€pKaJIbHOTO PE30HATOpa
[TpononpHBIE U TIONIEPEUHbIE MO/IbI, TOJTMHOMBI DpMuTa-l'aycca, cenekuus Mog..



4.2. I'ayccos nyuok (I'TI)

[IpononpHas M momnepedHas CTPYKTypa, MapamMeTp KadecTBa ITydKa, MOJIIPU3alus Ja3epHOIO
u3ilydeHus, pacu€r mnapamerpoB [Tl B IByX3epKalbHOM ONTHYECKOM pPE30HATOpE, IJIABHBIC
0COOEHHOCTH JIa3€PHOT0 U3ITyYCHHUS..

J. HDOXO()fC@@HMe JA3EPHO20 U3TIYHEHUA Yepes OnmudecKyro cucmemy. Memoo Jy4esvlx mampuy

5.1. Ilpunaimn paGoThl MATPUYHOTO METO/IA
[IpaBuo 3HAKOB, MATPHUIIBI ONITUYECKUX DIIEMEHTOB..

5.2. IlpumeHeHne MaTpUIHOTO METOAA JIJIsl pacuéra rnmapameTpoB rayccona myuka (I'TI)
Kommiekcusiii napamerp I'll, nmpoxoxnenue I'TI depe3 onTuyeckyro cucTeMy, KOJIIMMALUS

I'TI.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH

1
2
3

. YCTpONCTBO U IPUHLIUI PAOOTHI JIa3epPOB;
. CBolicTBa J1a3epHOT0 U3Iy4eHUs. TUIIBI 1a3€pOB;
. CucremMsbl oToOpaskeHus HH(HOPMALIUK;

4. T'onorpaduueckue CUCTEMbI XpaHEHHS U 00pabOTKK HH(pOpMAIH;

5

. Bo10oKOHHO-0ONITHYECKHE TMHUU CBA3H,

6. @OTO3IEKTPOHHBIE IPUEMHUKH;

7

. YCTpOHCTBO U IPUHLIUIT PaOOTHI Ma3epoOB.

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeiam oucyuniunsl (I°'K)

OO6cyxaeHne MaTepualioB 1o keiicaM paszzaena "OCHOBHbIE TEPMHUHBI ONITUKU U KBAaHTOBOM
AJIEKTPOHUKH. B3anMoaelcTBIE ONTHYECKOTO H3ITyUeHHsI C BEIIECTBOM, 3aKoH byrepa"
OOcyxaeHue MarepuajoB IO Keicam paszena "MexaHU3Mbl CO3JaHUS WHBEPCUU
HACeNEHHOCTH W CIIEKTPAJIbHBIE XapaKTEPUCTHKU W3IYYCHUS W TOTJIOMICHUS TIPH
PE30HaHCHBIX nepexoaax”

OO6cyxxaenre MaTepralioB Mo KeicaM pazzena "YCTporHCcTBO M MPUHIIMIT PaOOTHI JIa3epOB.
OnTrueckue pe3oHaTopbI"

OOcyxneHue MarepualoB M0 KeiicaM paszena "®opMHUpPOBaHHME XapaKTEPUCTHUK
U3Iy4YEeHUs] BHYTPU ONTHYECKOT0 pe3oHaropa'

OO6cyxneHne marepuasioB mo keiicam paszaena "lIIpoxoxaeHHe J1a3epHOTO H3Iy4EHHUS
4yepe3 ONTHYECKYI0 CUCTEMY. MeToa sTyueBbIX MaTpuL”

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0pMI/I YEMBIX B HUX KOMIIeTeHI Uil

3amiaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110

Howmep paznena
JUCUHUILTUHEI (B

O1eHOYHOE CPEJICTBO
(THI 1 HAUMEHOBAHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
WHJIUKaTOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1]12[3]4]5

3HaTh:
MexaHu3mbl pabOThI CHCTEM KBAaHTOBOM U TectupoBanre/OCHOBHbIE TEPMHUHBI ONITUKH U
ONTUYECKOM JICKTPOHUKH N-lonk-3 + KBaHTOBOM 3JIEKTPOHUKH. B3anmoneicTeue

ONTHUYECKOT0 U3JIyUYEHHUs C BEIIECTBOM, 3aKOH byrepa
VY CTpoiCTBO U MPUHIUITBI pa0OTHI J1a3€POB, a TAKXKE TectupoBanre/MexaHU3MbI CO3JIaHUST THBEPCUU
AIrOPUTMBbI PAaCU€Ta XapaKTEPUCTUK UX U3ITyUEHUS HACeJIEHHOCTH U CIIEKTPAIIbHBIE XaPAKTEPUCTUKHI

W3JIYYEHHUS U TIOTJIONIEHUS IPU PE30HAHCHBIX

WT-20mk-3 ot nepexojax

TectupoBanue/Y cTpOUCTBO ¥ MPUHITUI PAOOTHI

na3zepoB. ONTHYECKUE PE30OHATOPHI
Ymersb:
[IpoBOANUTH pacyYET XapaKTEPUCTUK KBAHTOBBIX CUCTEM WT-Lomics + TectupoBanue/I[IpoxoxkieHue 1a3epHOTO U3ITYUEHUS
Y JIJA3€PHOTO M3JIYYEHUS yepes ONTHYECKYI0 CUCTEMY. MeTO | JTy4eBbIX MATPHI]
Bri6upath panioHanbHbIC MyTH pelIeHus] 6a30BBIX TectupoBanune/PopMUpoOBaHUE XaPAKTEPUCTHK
3a7a4 [0 pacyéTy napaMeTpoB CUCTEM KBAaHTOBOW U U3JIyYEHHUs] BHYTPU ONTHYECKOTO pe30HaTopa
ONTUYECKOM JIEKTPOHUKH, a TAKKE IO N-20r1k-3 +

peoOpa30BaHUIO TA3ePHOT0 U3MTYYEHUS ONTUYECKOU
CUCTEMOI




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuszanuu: KoMnsroTepHOE 3a1aHAE
1. MexaHu3Mbl CO3/1aHNS MHBEPCUM HACEIEHHOCTH U CIIEKTPAJIbHBIE XapAKTEPUCTUKU
U3JIy4€HUs U MOTJIOLICHHUS IPU pe30HaHCHBIX nepexojax (TectupoBanue)
2. OCHOBHBIE TEPMUHBI ONITUKU U KBAHTOBOW JIEKTPOHUKU. B3auMonelicTBue onTu4eckoro
U3JIy4EHUs C BELIECTBOM, 3akoH byrepa (TectupoBanue)
3. IIpoxoxaeHne 1a3epHOT0 U3IYUEHHsI YEPE3 ONTUUYECKYIO cUcTEMY. METO/1 JIyueBbIX MaTpHIL
(TectupoBanue)
4. YerpoiicTBo U IpUHLIMI paboThl 1a3epoB. OnrTuueckue pesoHatopsl (TectupoBaHue)
5. @opMHUpPOBaHUE XaPAKTEPUCTUK U3JIyUYEHUSI BHYTPU ONITUYECKOTO pE30HATOPA
(TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUS 110 JUCHUILJIMHE

Oxzamen (Cemecmp NeS)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBEECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. AaToHOB, B. A. IIpu6opbl KBaHTOBOM AJIEKTPOHUKH ONTUYECKOIO AMana3oHa : YuyeOHoe nmocodue
1o Kypcy "Onruueckas ¥ KBaHTOBAas 3JIEKTPOHUKA" TI0 HAIIPABIIEHUIO "DJIEKTPOHUKA U
MUKposiekTpoHHuKa" / B. A. AHTOHOB, Mock. sHepr. uH-T (MOU TY). — M. : U3a-80o MOU, 2003. —
63 c. — ISBN 5-7046-0982-1.;

2. JI. . lanruna- "KBaHToBas n onTuyeckas anekTponuka', M3nparensctBo: "Tomckuii
TOCY/IapCTBEHHBI YHUBEPCUTET CUCTEM YIIPaBICHUS U paarodiekTponuku”, Tomck, 2012 - (303

c.

https://biblioclub.ru/index.php?page=book&id=208584;

3. Kucenes I'. JI.- "KBantoBast u ontuueckas anekrponuka”, (5-e usn., crep.), M3narenscTBo:
"Jlanp", Cankt-IletepOypr, 2022 - (316 c.)

https://e.lanbook.com/book/233291.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiing, Coepaxas, BK u np).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HAaUMCHOBaAHHC
Y4eOHble ayauTOpun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUISl IPOBEJICHUS MyJIbTUMEANITHAS KOMITIbIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
JIEKIIVUOHHBIX 3aHATUN U CTyaAus MYJIbTUMEAUMHBIA IPOEKTOP, KOMIIBIOTED

TEKYIIETO KOHTPOJIA

MepCOHAJIbHbBIN

K-417/7, CeroBas
YepHast CTYIHsI

CTYJI, KOMIIBIOTCpHAad CE€Th C BLIXOAOM B
WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN
MPOEKTOP, FKPaH, 000pyAOBaHHE
CHELUaIU3UPOBAHHOE, KOMIIBIOTED
MEPCOHAJIbHBIN

Y4eOHbIe ayIUTOpUU K-417/1, CTOJI TIPENO/IaBaTEelIsl, CTOJI KOMITBIOTEPHBIH,
JUTSI TIPOBEICHUS KommnbrorepHsiii mkad A1 JOKYMEHTOB, IIKad JJIsT OJICHKIBI, CTOJ
MPAKTUYECKUX 3aHITUH, knacc U0 MUCbMEHHBINA, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII NuTtepHeT, nocka MapKepHas epeBHKHasA,
KOMIIBIOTEP MEPCOHANIBHBIN, TPUHTED,
KOHJIUIIUOHEP, CTeH]T MH()OPMAITMOHHBIH
Y4eOHble ayIUTOpUU K-417/1, CTOJI TIPENO/IaBaTElIsl, CTOJI KOMITBIOTEPHBIH,
JUTsI TIPOBEICHUS KommnbrorepHsiii mkad A1 JOKYMEHTOB, IIKad TSI OIS IBI, CTOJ
MIPOMEXKYTOUHOU knacc U0 IIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
aTTecTanuu WNHuTtepHert, nocka MapkepHasi epeIBUKHAs,
KOMITbIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUIIUOHED, CTeH]T MH()OPMAITMOHHBIH
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI IUCbMEHHBIN,
CaMOCTOSITEILHOU Jlexknmonuas BeIIaJIKa JUIsl OJICXKIbl, KOMITBIOTEPHAs CETh C
paboTsI ayIUTOpUs BBIX0JIOM B IHTE€pHET, KOMIIBIOTED
TIEPCOHAIBHBIN, TPUHTEP, KOHTUITUOHED
ITomemenus s XK-2000, CTOJI, CTYJI, KOMIIBIOTED IIEPCOHAIBHBIN,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJTUITUOHED
naao
[Tomemenus st K-417 /2a, CTeJUIaX IJId XPAHECHUS! MHBEHTAapPs, SKPaH,
xpaHeHust ooopynoBanus | [lomemenue s yKa3Ka, apXUBHbIE JOKYMEHTBI, TUTIJIOMHbBIE U
1 y4eOHOTO WHBEHTAPS WHBEHTapsI KYpPCOBBIE paOOTHI CTY/ICHTOB, KaHIICIAPCKUI

IIPUHAJUIC)KHOCTH, CIIOPTUBHBINA UHBEHTAPb,
XO034lCTBEHHBI NHBEHTAPb, 3allaCHbIC
KOMIUIEKTYIOIHE Ui 000py10BaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

KBaHTOBBIC U ONTHUYCCKUE CUCTEMBI

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 OcHoBHbIE TEpMUHBI ONTUKU U KBAHTOBOH 3JIEKTPOHUKH. B3anmoaeiicTBie ONTHYECKOrO
U3JTy4EeHUs C BelecTBOM, 3akoH byrepa (TectupoBanue)

KM-2 MexaHu3Mbl CO3/1aHUsI MHBEPCHUU HACEIEHHOCTH U CIIEKTPAJIbHBIE XapaKTEPUCTUKHU U3ITYYCHUS U
MOTJIOIICHUS PU pe3oHaHCHBIX nepexojax (TectupoBanue)

KM-3 VYcrpoiicTBo ¥ puHIMI padoTHI J1azepoB. Onrtudeckue pe3oHatopsl (TecTupoBaHue)

KM-4 ®opmupoBaHue XapaKTepUCTUK U3TyUEHUsI BHYTPH ONTUYECKOTro pe3oHaropa (TectupoBanue)

KM-5 TlpoxoxaeHue 1a3epHOro U3IyYeHHs Yepe3 ONTUUECKYIO0 CUCTEMY. MeToJI Iy4eBbIX MaTpHI]
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 >
paznena Henens 3 6 9 12 15
KM:
OCHOBHBIEC TEPMHHBI ONTHKH U KBAHTOBOM
1 3JIEKTPOHUKHU. B3aumozelcTBiue onTuyeckoro
W3JIyYEHHS C BEIIECTBOM, 3aKOH byrepa
11 ['maBHBIC TEPMUHBI ONTUKU U KBAHTOBOM JIEKTPOHUKHU | +
19 B3anMmoseiicTBue ONTHYECKOTO U3TyYeHUS C +
' BEIIECTBOM
MexaHU3MBbI CO3/ITaHHsI UHBEPCUU HACEIEHHOCTH U
2 CHEKTPAIBbHBIC XapaKTePUCTUKH U3ITYICHUS U
HOTJIOIIEHUS TPH PE30HAHCHBIX MePexoaax
2.1 MexaHn3MBbI CO3/1aHNsI HTHBEPCHH HACEIIEHHOCTH + +
29 CriekTpabHbIC XapaKTePUCTHKU U3ITyYeHUS U + +
' TIOTJIOIIEHUS TIPH PE30HAHCHBIX MePexoaax
3 Y CTpoiicTBO M NPUHIIMIT PAOOTHI J1a3€pOB.
Onrryeckre pe3oHaToOPbl
3.1 Jlazepsl. OOmMA TPUHIUIT PaOOTHI + +
3.2 OnTnyeckue pe3oHaTopbl + +
4 ®opMHUpOBaHUE XapAaKTEPUCTHK U3ITy4YEHHS BHYTPH
ONITHYECKOTO PE30HATOpA
41 CoOcTBEHHBIE TUITBI BOJTH JIBYX3€PKAIBHOTO 4
] pe3oHaTopa
4.2 ["ayccoB my4ox (I'TI) +
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[TpoxoskaeHHe Ta3epHOTr0O H3ITyUeHHs Yepes

> ONTUYECKYIO cucTeMy. MeToJ1 Ty4eBBbIX MaTpPHUIL
5.1 [Tpunnmn paboTel MATPUYHOTO METO/1A +
59 [TpuMeHeHHne MaTpUUHOTO METOAA 11 pacyéra +
' napaMmeTrpoB rayccona mydka (I'TI)
Bec KM, %: | 20 | 20 | 20 20 | 20
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