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I. AHHOTAIIUA

1. leap n 3aga4y AMCUUILIMHBbI

[lenbr0 OCBOCHUSI AUCIUIUIMHBI SBISACTCS M3YYEHHE OCHOB JIa3€pHON (H3UKH U
HEJIMHEWMHOW ONTHUKU Ha MaKCHUMaJbHO CTPOI'OM B TEOPETUYECKOM OTHOIIECHUU YPOBHE,
IpeAroJiarallieM pelieHus ypaBHeHU KBAaHTOBOW MeXaHUKH. JIOJKHBI ObITh TTyOOKO
OCBOEHBI TEOPHUU PE30HATOPOB M TEOPETUYECKHE AaCHEeKThl MHOTO()OTOHHBIX
MapaMeTPpUUECKUX U HEMapaMeTPUUECKUX MPOIECCOB B HEIMHEUHBIX Cpelax, METOJbI
pacuera Ja3epHBIX ONTHYECKUX CXEM C NPUMEHEHHMEM MAaTPUYHOIO amrmapara,
Ha3HAYEHUS U MMAapaMETPOB OCHOBHBIX THUIIOB JIA3€POB.

3agadyeil OCBOEHHUSI JUCHUIUIMHBI SIBIISETCSI OCBOCHUE MPAKTHUYECKUX HABBIKOB

pa6OTBI C I'a30BbIMH, KUAKOCTHBIMH U TBCPAOTCIbHBIMU JIa3CPaMHU.

2. MecTo nucuuiuinHbl B cTpykrype OOII

Hucuunnuna «KBantoBas paguodusmka» uszydaercas B Moayie «Pusuka u
TEXHOJIOTHS PAJAMO3JIEKTPOHHBIX YCTporcTB» bioka 1. ucuunnuuel yactu y4eOHOro
11aHa, GopMUPYEMOIl ydacCTHUKaMH 00pa30BaTeIbHbIX OTHOLIEHU,

Jns ycnmemHoro oOcCBOEHUS JUCHHIUIMHBI KypC JOJDKEH BKJIIOYAaTh 3HAHUE
paznesnoB oOmero kypca gusuku "InextpuuectBo U maruetusm', "Onruka", "ATomMHas
¢usuka", BiaJeHHME OCHOBAaMU KBAaHTOBOW MEXaHHWKH, HAaBBIKM MPaKTUYECKOTO
MPUMEHEHUsI TAKUX Pa3/esioB MATEMAaTHKHU, KaK MHTErpalibHble U TU(dPpepeHIraibHbIe

YPaBHEHHSI, MATPUYHOE UCUUCIICHHE, PSIAbl U UHTErpalibl Dypoe.

3. O0beM aucoUIUIMHBL: 4 3adyeTHBIe enuHMIB], 144 akageMUYecKHX 4YacoB, B
TOM 4YHCJIE.

KOHTAKTHasl ayiuTOpHasi padora: jneknnu 26 4acoB, J1abopaTopHbIe padOTH 52
yaca, B TOM YHCJIe NTpaKkTUYeCcKas MOAroToBKa 52 yaca,

camMoCTosiTe/IbHAasi padoTa: 66 4acoB, B TOM YKCJIe KOHTPOJIb 27 49acoB.

4. Ilnanupyemblie pe3yJbTaTbl 00yYeHHUs] MO IMCUMILVIMHE, COOTHECEHHbIE C

IVIAHUPYEMbIMHU Pe3yJIbTATAMHI 0CBOEHHS 00pa30BaTeILHOM IPOrpPaMMbl



[InanupyeMsble pe3yJIbTaTbl OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

(bopMupyemMBbIe KOMIIETEHITUHN )

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110 TUCIUILIHHE

VYK-1. CnocolGeH oCymecTBIATh ITOHCK,
KPUTHYECKHUI aHAJIM3 ¥ CUHTE3 UH(OpMAIINH,
MPUMEHSTh CHCTEMHBIH ITOAXO0JT IS PEIICHUS
IIOCTaBJIEHHBIX 3a1a4.

YK-1.5. PaccmarpuBaeT u mpejyiaraeT BO3MOXKHBIC
BApUAHTHI PELICHUs MMOCTAaBICHHOMN 3aJjauM, OLCHUBAs
UX TOCTOMHCTBA U HEJOCTaTKHU.

I[IK-4. CnocobeH mpoOBOAWTH  HAY4HO-
HCCIIEI0BATEIIbCKHUE u OTIBITHO-
KOHCTPYKTOPCKHE pa3paboTKu o

OTACJIbHBIM pas3jcjiaM TCMBI.

I1K-4.1. OcymectBusier c6op, 00pabOTKy, aHAIU3 U
00001IeHe  MEepeioBOT0  OTCUYECTBEHHOTO U
MEXIYHAPOJHOTO  OIBITA B  COOTBETCTBYIOIICH
00J1acTH UcCcaea0BaHUM.

[IK-4.4. Pemaer aHamuThyeckKue 3agadd B 00JIaCTH
(U3NIECKOT0 MaTepUAIOBEICHUSI.

5. (I)opMa HpOMe)l(yTO‘IHOﬁ aTTeCTallii 1 CEMECTP NMPOXOKICHUA

DK3aMeH B 8 cemecTpe.

6. SAI3bIK NMpenogaBaHusA. PyCCKUM.

1. Conepxanue TMCUMIIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3jejiaM) ¢

YKa3aHueM OTBCACHHOI0O HAa HHUX KOJAHYECTBA AKAJICMHYCCKHX YaCcOB M BH/10B

Y4eOHBbIX 3aHATHH.

1./1151 CTy/1IeHTOB 04HOI1 (popMBbI 00yUeHUA

VYyeOHast mporpaMma — HAMMEHOBaHHE Bcero Konrakrnas pabora Camocros
pa3ziesoB U TEM (uac.) (gac.) TeJbHas
paborta, B
TOM 4HCIIe
Kontposb
(dac.)
Jlexuun JlaBopatopHbl
€ paboThI
BCEro | B T.4. | BCETO |B T.4.
111 I1I1
1. Tlorjnomenue ®W  BBbIHYXKIeHHoe | 9 2 4 4 3
U3JIyYeHHe cBeTa.
O0630p TeopuHM U3IYYCHHS YEpPHOTO Teja.
Bbruucnenne BepoOsTHOCTEH MOTJIOUICHUS U
BBIHY)KJICHHOTO H3JIy4eHUs. BBIHYKICHHBIC
nepexoabl B ciay4daiiHOM mosie. Beruncnenue
BEPOSITHOCTEH KBAHTOBBIX MEPEXOIOB.
2. CnOHTaHHOe H3JIy4YeHue. 10 2 4 4 4
Bbruuciienne  BEpOSTHOCTH — CIIOHTaHHOTO
U3Ty4YeHUsl. MeXaHHU3Mbl YIIUPEHUS JIMHUM.
OIHOPONHOE M HEOJHOPOJIHOE YIIMPEHUS.
JlopenueBa u rayccoBa (OpMBI JIMHUH.
Haceienne. Beipoxkienue ypoBHeN.




OnpeneneHre TMONHOM IIMPUHBI  JIMHUH,
BBIYHCJICHUE HHTEHCUB-HOCTEH HACBIIICHHUS

3. lIpuHuMn geiicTBU Jasepa.

ITaccuBHBIE ONTHYECKHE PE30HATOPBI. MombI
pe3onaropa. HemnpepbpBHBII M HECTaLHO-
HapHBIA PEeXUMBI paOOTHI JIa3€POB.

- JleMOoHCTpaloHHbIE paboThI 1o
HaOJIOACHUIO MOJ pPE30HATOpa U PEKUMOB
paborsi He-Ne u©  monynmpBOIHUKOBBIX
J1a3€poB.

16

4. CBoiicTBAa JIa3epPHOT0 U3JIyYeHUS.
MOHOXpOMaTUYHOCT ¥ KOI'€-pEHTHOCTH
Ja3epHOro M3iy-ueHus. HampaBieHHOCTh U
SAPKOCTh Ja3epHOT0 U3JIy4EHUs.
KorepeHnTHOCTb BhICIIErO MOPSIKA.
-JleMOHCTpaMOHHBIE padoThI 10
HaOIII0ICHUTO u U3MEpPEHUSIM
MOHOXPOMAaTHYHOCTH, KOT€-PEHTHOCTH U
HAIMPABJIEHHOCTH JIA3€PHOT0 U3TyUEHUS

10

5. OcHOBHbBIE THIIBI JIA3€POB.
TBepnorensHbie  ja3epwl.  Jlazeppl  Ha
KpUCTaJUIaX M CTEeKJaxX. ['a30Bbie Jia3ephl.
[Ipouieccel BO30YXKIEHHS M pellakcallud B
razax. ['a3oBble Ja3zepbl Ha HEUTPAIBHBIX
atoMax. VMouHble nazepel. MoleKymsipHbIe
ra3oBbie  ja3epbl. JKUAKOCTHBIE JIa3ephl.
Xumuueckue nazepbl. [loaynmpoBoAHHKOBBIE
nazepsl. JIazepbl Ha CBOOOIHBIX AIEKTPOHAX.
Pemrenue 3anau, CBs3aHHBIN C Ipoleccamu
HaKa4YKH.

Ornpenenenre BpalaTeIbHbIX MOCTOSIHHBIX U
mpuHbl JIamO0oBcKoro nposana.
-JleMoHcTpanionHas paboTa MO HM3yYEHHIO
CBOMCTB M  OCOOEHHOCTEH  M3Iy4eHUS
MOJIYITPOBOJIHUKOBBIX JIa3€POB.

10

6. BocnpuuM4MBOCTH BeliecTBa.
Omnpenenenue u oOrmrue CBOIiCTBa
BOCIIpUMMYHMBOCTH.  Teopuss  nucnepcum.
JIByXypOoBHEBas MOJEIb 51 s dekr
HACBILLEHUS. Y paBHEeHUs biioxa.

Pemenue 3amad. CBS3aHHBIX C MaTpHUIIAMHU
[Taynu 1 paznoXeHUEM ONepaTopoB.

10

7. HecranuoHapHasi ONTHUKA.
BeiHyxeHHbIe HecTalro-HapHble 3(PQeKThI.
Cob6cTBeHHOE m3nmydeHue aroma. KommekTus-
HO€ U3JIy4EHUE.

Pemenue 3amay, cCBSI3aHHBIX C KBAaHTOBBIMU
OMEHUMH U PE30HAHCHOM (hi1yopecueHIue

10

8. MexaHu3MBI ONITHYECKON
HEJIMHENHOCTH Cpell.

16




Henunelinple BocnpuuMuuBoctd. Moaenun
ONTUYECKOTO aHrapMOHH3Ma.
Makpockonuueckass HEJIUHENHAs OITHKA.
Henapamerpuueckue B3aUMO-/ICUCTBUSI.
[TapameTpuueckue B3aUMO/ICUCTBUS.
Henuneiinas cnekTpockomnus.

-KomiokBuym 1o Temam, CBSI3aHHBIM C
HEJIMHEHTHON ONTUKOM.

-Obcyxnenue  pedeparton HA  TeMmy
HCIOJIb30BaHUsI MHOTO(OTOHHBIX IMPOIIECCOB
B (hU3HKE.

-Penrenue 3amad mo HEJIMHENHON OIITHUKE

9. CtaTucTHYecKasi ONTHKA.
3aKkoH Kupxroda JUISL
YCUJIUTEIICH. AHaTUTUYECKUM CHTHAJI.
Koppensumss  uHTeHCMBHOCTEW.  ['amuiib-
TOHOBas (¢opma ypaBHeHHH MakcBema.
Cratuctuka (QOTOHOB U (POTORIEKTPOHOB.
B3anmoneiicTBre aToma ¢ KBAaHTOBBIM ITOJIEM.
-Penienue 3a1a4 no CTaTUCTUYECKON ONTHKE

KBaHTOBBIX

16

10. JIazepHasi cieKTpPOCKOMNMS.

Teopust merona. Texnuueckoe odopmieHHe
MeTOoAa. 3ajayd, penraeMble C MOMOIIBIO
Ja3epHON CHEKTPOCKOIHUH.

-O6cyxaeHue O0030pHBIX MAaTepUajoB IO
bayopecuieHTHOMY U (POTOMOHU3ALMOHHOMY
METOAaM, II0 METOJaM CIEKTPOCKOIUU C
BPEMEHHBIM pa3pelieHueM, o
HECTAallMOHAPHOU CIIEKTPOCKOIIHH.

- Pemienue 3agay

10

IK3aMCH

27

27

NTOI'O

144

26

52 52 66

I11. O0pa3oBaTesbHbIEC TEXHOJIOTHH

VYyebHast mporpammax-
HaMEHOBAHUE Pa3/IeNIOB U TEM

Bun 3anartus

O6p330BaTeJ’ILHLIe TCXHOJOTHH

1. IToraomenue n | Jlexuus,
BbIHYK/1€HHO€
cBeTa.

O0630p  TeopuUM  WBIIYYECHHS
YepHOro Tena. BeluncneHue
BEPOATHOCTEN TOIJIOIIECHUS U

JI€MOHCTpPAIIMOHHAs
u3jaydeHue | jabopaTopHas pabora

AKTUBHOE CIIyILIaHHE.
I'pynnoBoe  pemenue  3anad.
WNudopmannonnsie (1udpoBbIe)

BBIHYKJICHHOT'O U3IIy4EHHUS.
BreiHyX/eHHBIE  TIEpeXOoisl B

Cly4yailHOM 1ose. Belunciienue

BEPOATHOCTEM KBaHTOBBIX

IIEPEXO0/I0B.

2. CioHTaHHOE U3JIy4YeHue. Jleknus, JIEMOHCTPAIIMOHHAsA | AKTUBHOE CITyIIIaHUE.
Boruucnenune BEPOSITHOCTH | JIabopaTopHas paborta ['pynnoBoe pemenue 3anad.
CIIOHTaHHOT'O W3JIy4EHHSI. WNudopmannonusie (1udpoBsie)




MexaHu3Mbl yIIUPEHUS JIMHUMN.
OnHOpOIHOE W HEOJAHOPOIHOE

YIIUPEHUS. JlopeHueBa u
rayccoBa (hopMbI JIMHUHN.
Haceienue. Bripoxnenue
YPOBHEH.

OnpeneneHye MONHON IIMPUHBI
JMHUN, BBIYUCICHHE WHTEHCHB-
HOCTEW HACBIILICHUS

3. llpuHuun el cTBUA J1a3epa.
[TaccuBHbIE OIITUYECKHUE
PE30HATOPBI. Most
pe3oHaropa. HenpepblBHBIN H
HEeCTaIO-HapHBII PEKUMBI
paboThI 1a3epoB.

- JlemoHcTpaliOHHbIE PabOTHI
1o Ha0JII0IEHUIO MOJ1
pe30HaTOpa U PeKUMOB PabOTHI
He-Ne u nosynpBOIHHMKOBBIX
Ja3epoB.

Jlekuusi,  J€MOHCTpAIMOHHAS
naboparopHasi pabota

AXTUBHOE CIIyIIaHHE.
I'pynnoBoe  pemeHue  3anad.
HNudopmannonnsie (udpoBbIe)

4. CpoiicTBa
U3JIy4YeHusl.
MOHOXpOMaTHYHOCTE M  KOTe-
PEHTHOCTh  JIa3epHOTO  U3IY-
yeHus. HampaBnenHocts
SAPKOCTh JIA3€PHOTO H3ITYYCHHUSI.
KorepentHocTb BBICILIETO
MOpsi/IKA.

-JleMOHCTpalioHHbIe  pabOThI
10 HaOJIIO/ICHUIO U U3MEPEHUSIM
MOHOXPOMaTHYHOCTH, Kore-
PEHTHOCTH ¥ HaNpPaBICHHOCTH
JIa3€pHOr0 U3Iy4YEeHHUs

JIa3epHOT0

Jlekuusi,  J€MOHCTpAIMOHHAS
naboparopHast pabota

AXTUBHOE CIIyIIaHHE.
I'pynnoBoe  pemenue  3anad.
HNudopmannonnsie (g poBbIe)

5. OcHOBHbIE THIIBI JIA3€POB.

TBepaoTenbHbIE Ja3epsl.
Jlazeppl Ha KpuCTaUIAX W
cTeknax. [a30Bble  Ja3epsl.
[Ipoueccel  BO3OYXACHUS U
penakcauuu B ra3ax. ['a3oBbie
J1a3epsl Ha HEUTpaJIbHBIX
atomax.  MoHHBIE  ;a3zepsl.
MonekynsipHbie ra3oBbI€
nasepbl. JKHUIKOCTHBIE Ja3epsl.

XUMUYECKUE JIa3€epHl.
[TonynpoBOIHMKOBBIE  JIa3€pHl.
Jlazepsr Ha CBOOOTHBIX
AJIEKTPOHAX.

Pemenne 3amau, CBSI3aHHBINA C
MpoleccaMy HaKavKH.

Omnpenenenue  BpallaTesIbHbBIX
IMOCTOSIHHBIX u IITUPUHBI

Jlexuus, JEMOHCTPALIMOHHAS
nabopaTopHas pabora

AKTHUBHOE CITyILIAaHUE.
I'pynnoBoe  pemenue  3anad.
Nudopmannonnsie (1udpossie)




JI>m60BcKOrO MpoBaia.
-JleMoHcTparnmoHHas padboTa 1mo
HU3YYEHUIO CBOWCTB 51
0COOEHHOCTEM U3ITyYECHUS
II0JIYTIPOBOIHUKOBBIX JIa3€POB.

6. BocnipunmyuBocTh
BellecTBa.

Onpenenenue u obmne
CBOWCTBA  BOCIPHUHMYHUBOCTH.
Teopus JUCIIEPCUMU.
JIByXypoBHEBasi ~ MOACIb U
ekt HACBIIICHUS.

VpaBuenus bioxa.

Pemienne 3amad. CBSI3aHHBIX C
MaTpULIaMU [Taynu u
Pa3I0KEHUEM OTIEPATOPOB.

Jlexius,

ACMOHCTpallOHHAaA

nabopaTopHas pabota

AKTHUBHOE CIIyILLIAHUE.
I'pynmoBoe  pemieHue  3anad.
Nudopmannonusie (mudpoBsie)

7. HecTramuoHapHasi ONTHKA.
BeiHyX/1€HHBIE HECTaluo-
HapHbIe 3 dekTrl. COOCTBEHHOE
n3nydyeHre aroma. KoJiekTus-
HOE€ U3JIyYCHUE.

Pemenne 3amad, CBSI3aHHBIX C
KBaHTOBBIMU OueHuMu u
pe30HAHCHOU (TyopecICHITHEH

Jlekuus,

JACMOHCTpallHOHHAasA

naboparopHas pabota

AXTUBHOE CIIyIIaHHE.
I'pynnoBoe  pemenue 3anad.
HNudopmanmnonnsie (g poBbIe)

8. MexaHu3sMbl ONTHYECKOH
HEeJIMHENHOCTH Cpel.
Henuneitneie
BOCIIPUMMYHUBOCTH. Mopnenn
ONTUYECKOT0  aHrapMOHHU3Ma.
Makpockonnueckast
HEJIMHENHAs ONTHKA.
Henapamerpuueckue  B3aumo-
neucreud.  Ilapamerpudeckue
B3aumojencTBus. Henuuelinas
CIIEKTPOCKOIIHUS.

-Konnoksuym no TeMam,
CBSI3aHHBIM  C  HEJIMHEHMHOH
ONITUKOM.

-O6cyxnenue pedepatoB Ha
TeMy WCIOJIb30BAaHMS
MHOTO(OTOHHBIX TPOIIECCOB B
¢du3zuke.

-Pemenne 3a7a4 o
HEJIMHEMHON ONTHKE

Jlekuus,

ACMOHCTpallHOHHAasA

naboparopHast pabota

AXTUBHOE CIIyILIaHHE.
I'pynnoBoe  pemenue  3agad.
HNudopmanmronnsie (g poBbIe)

9. CraTucT4eckasi ONTHKA.

3aKkoH Kupxroga JUTSL
KBaHTOBBIX YCUJIUTEIIEH.
ABanuTnuecKkni CUTHAJI.

Koppensiiuss MHTEHCHBHOCTEM.
["amunb-TOHOBAS dhopma
ypaBHEHUH Makcseuia.

Jlexius,

ACMOHCTpalluOHHAA

nabopaTopHas pabota

AKTUBHOE CIIyILIaHHE.
I'pynnoBoe pemenue 3anad.
WNudopmannonnsie (1upoBbIe)




CratucTtuka ¢doroHoB u

(hOTODIIEKTPOHOB.

B3aumopeiicteue  aroma ¢

KBAHTOBBIM I10JIEM.

-Pemenue 3a71a4 o

CTaTUCTHYECKON ONTHKE

10. JIazepHasi ciekTpockonus. | JIekuus, JEMOHCTpAaLlMOHHAs | AKTUBHOE CIIyLIaHUeE.
Teopus meroma. TexHuueckoe | 1abopatopHas pabora I'pynnoBoe  pemienue  3ajau.
odpopmiienne wmeroma. 3agadd, Nudopmannonusie (mudpoBsie)
pelaemble c IIOMOILBIO

JIa36pHOM CIEKTPOCKOIIUH.

-O6cyxneHue 0030pHBIX

MaTEepUajIoB o

GbiyopecLeHTHOMY u

(OTOMOHHU3AIIMOHHOMY

METO/aM, o METOoAaM

CTIIEKTPOCKONIUM C BPEMEHHBIM

paspelieHuem, o

HECTallMOHAPHOU

CIIEKTPOCKOIHUH.

- Pemenue 3anau

IV. Ouenounblie MaTepuaJbl 1JIs1 POBeleHUs] TeKylleH U MPOMEe:KYTOYHOM
aTrecTanun

Dopma nposedeHun IK3ameHa: CTYIEHTBI, OCBOUBILINE POIPaMMy Kypca MOTYT
IIOJIYYUTh OLEHKY II0 HTOraM CEMECTPOBOM M IOJYyCEMECTPOBOM PEUTUHIOBOU
arrectauu cornacHo «llonoxeHnuto o pelTuHroBoil cucreme o0yueHus TBI'Y»
(mporokos Ne8 ot 30 anpens 2020 r.).

Ecnu ycnoBusa «llonoxkeHusi 0 peMTUHIOBOM CHUCTEME ...» HE BBIIIOJHEHBI, TO
AK3aMeH caaeTcs coryiacHo «l1oy1okeHnIo0 0 MPOMEXKYTOUHOM aTTecTalru (3K3aMeHax U

3auerax) OOydYarolMXCsli MO IMporpamMMamM BbIciiero oOpaszoBanus TBI'Y» (mpoTtokomn

Nell ot 28 anpens 2021 r.)

Jliis mpoBeieHHsl TEKyLel U MPOMEKYTOYHOM aTTeCTALUM:
YK-1. Cnoco0eH ocymecTBJIAsITh IOMCK, KPUTHYECKHN AHAJU3 M CHHTeE3
uHpopManMu, NPUMEHATHL CHUCTEMHBIA IOAXOX Ui PelIeHUs IOCTABJICHHBIX
3agay:
YK-1.5. PaccmaTtpuBaer u mpezuiaraetT BO3MOXHBIE BAPUAHTHI PELIEHUS [TOCTABICHHON

3aJa4r, ONCHUBAaA NX JOCTOMHCTBA 1 HCAOCTATKH.




3amanue: J[athb pa3BepHYTHI OTBET O CXOJCTBE M PA3IUYUKU ONTHUYECKOTO U
3JIEKTPOHHOTO OTPAHUYCHUS B TETEPOTCHHOM IOJTYIPOBOJHUKOBOM JIa3€pe.

Cnoco0 arrecranumu: yCTHBIN OINpPOC.

Kpurepuu OUEHKH: CTYAEHT JOJDKEH OTMETHTh CBSI3b OINTHYECKOTO U
AJIEKTPOHHOTO OTPAHWYEHUM C IIUPUHOW AKTUBHOIO CJIOSI M JUJIMHHOM BOJIHBI,
JOTIOJIHUTENIBHO 00BsACHUTH npeumyiiectBa POIAI'C nazepa nanm JAI'C m MexaHusm

CO3JIaHMsI BOJTHOBOJIA B TETEPOCTPYKTYPE.

IIK-4. Cunoco6eH mNpPoOBOAUTH  HAYYHO-HUCCIEA0OBATEJIbCKHE M ONBITHO-
KOHCTPYKTOPCKHUE Pa3padoTKU M0 OTAeJbLHBbIM pPa3/iejiaM TeMbl:
[IK-4.1. OcymectBisger cbop, 00pabOTKy, aHanu3 U 00O0OIIEHHE TEPEIOBOrO
OTEYECTBEHHOIO H  MEXIYyHapOJHOrO ONbITa B COOTBETCTBYIOIIEH oO0JacTu
HCCJIEIOBAHUM.
[1K-4.4. Penraet aHaTuTHYECKUE 33/1a4l B 00JaCTH (PU3HUUECKOTO MaTepUaIoBEACHUSI.
3apganme: Ha3ate HenocTaTku 532umM DPSS nazepa
Cnoco0 arrecTanumu: yCTHBIN ONpPOC.
Kputepuu omeHku: B OTBETE CTYJEHTa JIODKHO OBITH MOAPOOHO OIMUCAHO
napaszutHoe UK usnyueHue 3tux na3epoB. J[OMOJHUTENBHO MOXHO OTMETUTH HU3KUU
KIIJI u BbICOKOE PHEPronoTpeOIeHHE, a TAaK)KEe HEYCTOMYMBOCTh pa0OThI TAKOTO Jla3epa

MIPYA U3MEHEHUH TEMIIEPATYPHI.

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI
1) PexoMennyemast nureparypa

a) OCHOBHAs JUTEpaTypa:

1. Uponor U. E. 3amaun o obmet pusuke [DnekTpoHHBIA pecype] : ydebHoe mocodue. - 17-¢
u3n.,, crep. - Cankr-IlerepOypr : Jlams, 2020. - 420 c¢. Pexum pocryna:
https://e.lanbook.com/book/126942.

2. CasenbeB U. B. Kypc obmieit ¢usukn. T. 3 : KBanTtoBas ontuka. AtoMHas (uszuka. Ousnka

TBepAoro tena. @uU3nka aTOMHOTO s/Ipa M 3JIEMEHTapHBIX JacTull. - 13-e m3a., crep. - CaHKT-

[etepOypr : Jlanb, 2019. - 320 c. Pexxum noctyna: https://e.lanbook.com/book/123463



https://e.lanbook.com/book/126942
https://e.lanbook.com/book/123463

0) ToTMOTHUTENBHAS JIUTEpaTypa
3. Komecaukor A.M. VYdueOHO-METOOWYECKUN  KOMIUIEKC IO  JUCITUIUIMHE
"KBanToBasi paanodusuka" [DnekTpoHHBIM pecypc]. - Teps, 2012. Pexum

noctyna: http://texts.lib.tversu.ru/texts2/04292umk.pdf

4. bnoxunues [[. 1. OcHOBBI KBaHTOBOW MEXaHUKH [DJIEKTPOHHBIN pecypc]: yueo.
nocobue — OnekTpoH. aaH. — Cankt-IletepOypr : Jlanp, 2004. — 672 ¢c. —

Pexum noctyna: https://e.lanbook.com/book/619

2) CoBpemMenHbIe IpodeccrnoHanbHbIe 0a3bl JaHHBIX U MH(HOPMAIIMOHHBIE

CIIpaBOYHBIC CUCTCMBIL

1.O9BC«ZNANIUM.COM» wWww.znanium.com;

2.9bC «YHuBepcurerckas o6ubamoreka onnaiia»https://biblioclub.ru/;

3.9BC «JIanp» http://e.lanbook.com

VI. Meroanyeckue MaTepuajJbl s OOy4YalIIUXCH MO0 OCBOCHHIO
AUCUMILTAHBI

1. Il1anbl J1a00PATOPHBIX 3aHATHI

- JleMOHCTpallMOHHBIE Pa0OThl MO HAOJIOJEHUIO MOJ PE30HATOpa M PEKHUMOB
pabotel He-Ne 1 momynpBOJHUKOBBIX JIa3€pOB.

-JleMOHCTpalMOHHbIE paboThI o HaOJII0/ICHUIO " U3MEPEHUSIM
MOHOXPOMATHYHOCTH, KOT€-PEHTHOCTU U HAIPABJIECHHOCTH Ja3€pHOTO U3TyUYCHHUS

-JleMoHCTpaloHHasi paboTa Mo U3y4YeHUIO0 CBONCTB U OCOOCHHOCTEH U3TyUeHUS
MOJIYITPOBOTHUKOBBIX JIa3€POB.

- Pemenue 3amad. cBsi3aHHBIX ¢ MaTpuliamu [laynu u pa3inokeHueM onepaTopoB.

- Pemenue 3amay, CBSI3aHHBIX C KBaHTOBbIMM OHEHUMH W PE30HAHCHOMU
bayopectieHImein

-Pemienue 3a1a4 1o HETMHEMHON ONTUKE

-Penienue 3aga4 1o cTaTUCTUUECKOW ONTUKE

2. Meronnueckre peKoMeHAaluu


http://texts.lib.tversu.ru/texts2/04292umk.pdf
https://e.lanbook.com/book/619
http://www.znanium.com/
http://e.lanbook.com/

[IpenmMeToM OLIEHKH SIBJISIETCS MOJATOTOBKA CTYJEHTOB K 3aHATUSAM, paboTa
CTYJIEHTOB Ha IPAKTUYECKUX 3aHATUAX, BBIIOJHEHUE UMHU TECTOBBIX 3aJIaHUM.

OneHkn ycneBaeMOCTH CTYACHTOB IIPOXOJWT B MOIYJIBHYIO HEIEIK B
COOTBETCTBUU € I'paMKOB yueOHOI0 Ipolecca.

[TpakTueckue 3amaHus MO JEMOHCTpAIlMM KOMIIETEHIMH 3aKIIOYaloTCs B
YCTHBIX WM TNHCbMEHHBIX OTBETaX Ha IIOCTaBJEHHBbIE MIperojaBaTesieM WIN
COCTaBJICHHBIM CaMHUMHU CTYACHTaMH BOMPOCH (TpaJULIMOHHBIC WIH B (DOpME TECTOB).
[Ipu sTOM oOIlEHMBAaeTCSI OOOCHOBAaHHOCTh OTBETA, SICHOCTh M IIOCJIENOBATEIBHOCTD
U3JI0KEHUS! MbICTU. Takasi JEMOHCTpALMsI KOMIIETEHIIMI TPOBEPSIET YPOBEHD BIAJACHUS
TEOPETHYECKUM U MPAKTHUYECKUM MaTEPHATIOM.

3. TunoBbIe TECTHI

-Bapuanr 1

YKa3aTh HEIIPaBUJIbHBIE YTBEPKACHUS:

a) Pa3HOCTb 4acTOT, COOTBETCTBYIOIIUX ABYM MojiaM B pe3zoHarope dabpu-Ilepo
C OJIHUMH U TEMHU XK€ 3HaYCHUsIMH | 1 m, HO C n, oTiHYaromUMucs Ha 1, pasHa Avn=c/d,

rac ¢ — CKOpOCTh CBCTA, d- PaCCTOAHNC MCIKAY 3CPKalaMU.

A B
. D
0) Ecnu matpuna nepegaun Jyuisi ONTHYECKON cUCTEMBbI 1 —2 uMeeT Buj
1
f=-=
TO (POKYCHOE PACCTOSIHUE JIJIsl TAKOW CUCTEMBI orpeaensercs popmynoi c

B) Enununeit WU3MEPEHUS CBETUMOCTH SIBJISIETCS HUT (HT).

r) YcuieHue HW3Iy4YeHHUs 3a OJUH MPOXOJ B aKTUBHOM cpeie ompenesnsercs
BBIPA)KEHHEM

K= eXp[G(NZ B Nl)l] , TIIe C - CeYeHHe nepexoa, | - ammHa akTuBHOM cpenbl, N1
n N2 — HaceneHHOCTH ypoBHeH | u 2.

n) KBaHTOBBIA BBIXOJ HAKAYKW @Op UEIUKOM 3aBUCUT OT CHEKTpPaJbHOU

HHTCHCUBHOCTH CBCTA, N3JTy4aCMOI'O HCTOYHHNKOM OINTUYECKON HAaKaYKHU.



e) [Ipu orcyTcTBHM MOTJIOLIEHUS HAaNOOJIee NHTEHCUBHO HAKAYMBACTCSI BHELITHSS
4acTh LWIMHAPUYECKOIO JIA3EPHOTO CTEPKHsI, COOTBETCTBYIOIIAS HEPABEHCTBY
R/M<r<R, rue R — paguyc cTepkHs, 1) - MOKa3aTeNb TPEIOMIICHUSI.

%) CrHoHTaHHOEe BpeMsl JKM3HM (OTOHA TCH 3aBUCUT OT HWHTCHCHUBHOCTH
MaJAroLIEro cera.

3) B TpexypoBHEBOM la3epe KaXKIblii aTOM, OKa3aBIIMKCA B BO30YKICHHOM
COCTOSIHMH, JACT BKJIAJ B UHBEPCUIO HACEICHHOCTEM.

1) KoH(okanbHbIN pe30HATOP COCTOUT U3 TUNIOCKOTO U C(HEPUUYECKOro 3epKall.

2= 2
k) Vpasuennme Iempmrombua mmeer Bum: Y U=-KU - e U - pekrop

HaIPsA’KCHHOCTH 3JICKTPUUICCKOI'O I10JIA, k — Bo1HOBOE YHCIIO.

Bapuant 2

VYka3aTh IPaBUIIbHBIC YTBEPIKICHUS:

a) KBaHTOBBII BBIXO/J HAaKa4YKH QP 3aBUCUT OT KOHCTPYKITUH CHCTEMBI TIepeaadn
W3ITy9CHHS B CTEPIKEHb.

0) B mazepHOM wu3Iy4YeHHUU CpeIHEE YHCIO (POTOHOB B MOJE MOXKET OBITh
HAMHOT'O OOJIBIINM, YeM EIUHHUIIA.

B) CBepTKa JIOPEHLEBOW JIMHUM MUPUHON V]l M rayccoBod JTUHUM IIUPUHOU
. Ao = /A®! + A®]
Vo2 naet muHUIO C IUPUHOU )

r) ChnektpaibHasl MJIOTHOCTh M3JIYyYEHHS PUL 3aBUCUT TOJBKO OT YacTOTHI L H
temreparypsl T.

A B

. C D
n) Ecnu maTpuia nepenayun ajisi ONTHYECKON CUCTEMBI 1 —2 nmeeT Buj :

TO JU1sl cUCTeMbl 2—>1 oHa OyZIeT UMETh TaKOM ke BU/I.

€) BepoATHOCTH MOTJIONIEHUSI U BBIHYKJICHHOTO TOTJIONIEHUS PaBHBI APYT APYTY:
W12=W21.

) BenuunHa BEpOSTHOCTH CIIOHTAHHBIX NEPEXOAOB A pacTeT Kak KBaJpaT

0)2
4acTOThI; A~ " °



-
3) B dopmyne mms pasHOCTH HaceICHHOCTEH 1+2wt | rpe 1 -
0e3bI3TyuaTeIbHOE BpEMS.
n) [lnockonapamienbHblid pe30HATOP HEYCTONYMB.
K) B oTcyTrcTBHE mOrjomeHusi B JIa3epHOM CTEpKHE paauycoM R nHaumbOoiee

CHWJIPHO HAaKa4YMBAIOTCA O00JIACTH, COOTBETCTBYMOImME ycioBuio R/M< r<R, rme n -

IMTOKAa3aTCJIb IIPCIIOMIICHUA MaTCpHalia CTCPIKHA.

Bapuanrt 3

VYKa3aTp [IpaBUIIbHBIE YTBEPKICHHUS:

a) KoadduureHtsl oTpakeHHs 3epKall, OTPaHUYMBAIOIINX AKTUBHYIO Cpefy, B
Ja3epe JOJIKHbBI ObITh OJTU3KUMHU K €TUHULIE.

0) B deThipexypOBHEBOM Jla3epe KaxAbli aTOM, ITONABIINKA Ha BEPXHUI YPOBEHb,
JaeT BKJaJ B UHBEPCHIO HACEIIEHHOCTEM.

B) CrnekrpanpHas [IMPUHA JUHUU W3JIyYCHHUS 3aBUCUT OT BBIXOJHON MOIIHOCTH
W3IIy4YEHUS.

r) CnekrpanbHast 3()(EKTUBHOCTh ONTUYECKOM HAaKauyku @S OIperesieTcs
KOHCTPYKIIMEN CHCTEMBI ITEPEIaYN.

n) [pu dhokanbHOM cUCTEME HAKauKH 3epKalIbHAsl TOBEPXHOCTh, BHYTPU KOTOPOM
HaxXoJATCA JJaMIla U CTEP>KEHb, MTPEACTABIISIET COOOM AIUTUIICOU] BPAILICHHUS.

e) DoKyCHOE PaCCTOSIHUE JJISI ONTHUYECKONW CHUCTEMBI, OMHChIBAEMON MaTpuIleit
nepeaadn

A B 7 -13

C D) (-1 2

paBHO: {=2.

k) Js uznyuennss AUT nipu KOMHATHOM TemImiepaType cpeHee 4yuciao GOTOHOB
B MOJIE JIJIsl ONTHYECKOTO TUara3oHa 0J13K0 K eIMHUIIC.

3) DKCUMEpHBIE JIa3epbl OTHOCATCS K Jla3epaM Ha KpacUTENsX.

) CnoHtaHHOe BpeMsi XU3HM (OTOHA TCH 3aBUCUT OT WHTEHCUBHOCTHU

[IaIAFOIIETO CBETA.



K) COCTOSIHUSA MMEIOT ONPEAECICHHYIO YETHOCTbh, €CJIM FaMUJIbTOHHUAH CUCTEMBI
MHBApUaHTEH OTHOCUTEIBHO OIEPALIMN UHBEPCHH.

Bapuant 4

VYKa3arh HENPaBUJIbHBIEC YTBEPKIACHHUS:

a) KBanToBwili BbIXOJ (21 ompezensercs Kak OTHOIIEHHE 4YHUCIA (POTOHOB,
UCIYIICHHBIX IpU InepexoAe 2—1 K IOJIHOMY 4YHCIy aTOMOB, IIE€PBOHAYAIBHO
HaXOJAMBILNXCS HAa ypPOBHE 1. TCI, Tak U OT OE€3bI31y4aTeIbHOTO BpEMEHU TOE3bI3I..

B) B cnyuae rasza, cocrosiero u3 JIByX KOMIIOHEHTOB, BO30Yy>KIEHHE aTOMOB
MOXET OCYILIECTBIATHCS JINIIB IPU 3JIEKTPOHHOM yaape.

r) Ilpu moObIX 3HaUYeHUs KOA(PPUIMEHTA MOIJIOMICHUS CBETa UWJIMHIPUYECKUM
CTEp’KHEM BEJIMYMHA IJIOTHOCTH SHEPTUU HAKAUKHU B LIEHTPE CTEPKHS OOJbIIE, YEM Ha
ITOBEPXHOCTHU CTEPKHS.

) DOHeprus dJIEKTPOJUIIONBHOTO  B3aUMOJEWUCTBUS  HAMHOIO  MEHBIIE
COOTBETCTBYIOIIEH YJHEPTUM MAarHUTOIUIIOJIBHOIO B3AUMOIEVICTBUS.

e) O¢dexr Jlomnepa NpuBOAUT K OAHOPOJHOMY YIIMPEHUIO JTUHUMA.

) BennunHa BEpOSITHOCTH CIOHTAHHOIO Mepexoaa A pacTeT Kak 4euBepTas

4
crernenb yacToTsl (A ~“0),
3) B Pesonarope ®abpu-Ilepo nBe cocemHme MNpoAOJbHBIE MOIBI BCETIa
pa3perarTces Mo YacToTe.

u) Bo3moxHa UM Takag Marpuua Nepeladyd  ONTHYECKOM  CHCTEMBI:

A B) (V2 -1

C D) |3 -2

K) KcaHTeHOBBIE J1a3epbl — 3TO MOTYNPOBOJHUKOBBIE JIA3€PHI.

Bapuanr 5
YKa3zaTh nIpaBUIIbHBIC YTBEPKIACHUSA:
a) 13 Tpex BEIMYUH: W, O U G TOJBKO O 3aBUCUT HCKIIFOUUTEIBHO OT CBOMCTB

CpeIIbl.



0) Ilpu onTHyeckux YacToTax BEPOSITHOCTh MAarHUTHOTO AMIOJBHOTO IEpEXoja
npuMepHo B 105 pa3 MeHbIIE BEPOSITHOCTU ANEKTPUUECKOTO MEPEX0/1a.

B) MomHOCTB, KOTOpas T0JKHA MOIJIOIATECS CUCTEMOM ISl TOAJIEP/KaHus €€ B
COCTOSIHUM HACBIIICHMS, paBHA MOLTHOCTH TE€PAEMOM M3-3a CIIOHTAHHOT'O U3JIy4YEHHS.

r) Ilpu ManbIx AaBJIEHUSAX Ta3a CTOJKHOBUTEIIBHOE YIIMPEHHE JIMHUN OOJblle
4eM JIOIIEPOBCKOE.

n) CBepTka TraycCOBOW JIMHMU C JIOPCHIICBOM JIMHUEW JaeT JMHUIO, HE
SBJISIFOLYIOCS] HU TayCCOBOM, HU JIOPEHLIEBOM.

¢) CIIOHTaHHOE BpeMs KM3HHU TCI B OJJHOM Ciy4ae OoJbllIe, YeM IMOJHOE BpeMs
KU3HU T.

%) KoapuuueHt nmornomeHusi cBeTa oL HE 3aBUCUT OT BEJIMYUHBI OTHOILIECHUS
I/Is miist maHHOM YacTOTHI.

3) KBaHTOBBIN BBIXOJ HAaKauKH @p HE 3aBUCUT OT CHEKTPAJIbHOW MHTEHCUBHOCTU
VMCTOYHHMKA HAKAYKH.

1) Jls nazepHOro M3JydeHHs CpeiHee YHCIo (POTOHOB B MOJIE HAMHOIO MEHBbIIIE
112161200158

A B 2 -13

, D -1 7
K) Bo3aMoykHa U Takas MaTpuila nepeaaydu:

Bapuant 6
VYKka3atrb IpaBUIIbHBIE YTBEPKICHHUS:

a) Yucno OPpenens N paBHO OAHOW BTOPOM OTHOUICHUS AUPPAKIUOHHOTO

noyyriaa od TUIOCKOM AJIEKTPOMAarHUTHOM BOJIHBI, MMEIOIIEH Te K€ MOIMepeUHbIe

pa3Mephbl, YTO U PE30OHATOP, K TEOMETPUUECKOMY TMOJIYYTITy OlJ: v,

0) B "eThIpexypOBHEBOM Jia3zepe KaXKIbli aTOM, OKa3aBIIUKCA B BO30YKIEHHOM
COCTOSIHMH, JAET BKJIaJl B MTHBEPCUIO HACEIICHHOCTEH.

B) CnekrTpanbHas IIMPUHA JIMHUM JIA3€PHOTO H3IYUYEHHS] 3aBUCUT OT BPEMEHU

KU3HU (DOTOHA B PE30HATOPE TE



r) [TonoxurenbHas naBepcus (N2>N1) sBaseTcs TOCTATOYHBIM YCIOBHEM IS
JOCTHKEHHUS [1OpOra reHepanuu.
N) OIEKTpUYECKHE JUMNOJbHBIE TEPEXOJbl MNPOUCXOASAT TOJIBKO MEXIY
COCTOSTHUSIMH, UMEIOIIUMU PA3INIHYIO0 YETHOCTb.
¢) ®opMa JIMHUY JTa3ePHOTO Mepexo/ia COOTBETCTBYET O- pyHKIHH [upaka.
*) Bo3MmoxHa W Takas Marpuua Nepefayd Il ONTHYECKOM CHCTEMBI:
A B 1 2
C D 0 -1
3) IlomemnieHune na3epHOrO CTEp)KHA MJIMHOM | B mpo3pauHyro chepHuuecKyro
001104Ky ¢ quameTpoM D=mnl n0o3BoJsSEeT yBEIUUNUTh IUIOTHOCTh SHEPTHH B CTEPIKHE B M3
pa3 (1 - mokasaTesb IpeJoMIICHUS 00OJIOUKU U CTEPHKHS).
n) @opmyna [lnanka aias CHEKTPadbHON MIOTHOCTH 3HEPTHMHM PL MEPEXOJUT B
dhopmyny Panes-/[xunca npu ycinoBun huv—oo.
k) U3 Tpex BenMuuH: W, 00 U G TOJIBKO O (KO3((ULIHEHT MOTJIOUIEHUs CBETa

Cpelioi) 3aBUCHUT UCKIIFOUUTEIILHO OT CBOMCTB JJAHHOM CpPEJIbI.

NTOroBbIii KOHTPOJIb

Bomnpocsl k 3k3ameny

1. Ucropust pa3BUTUSI KBAHTOBOW PaarO(PHU3UKH.

. DneMeHTapHble MHOTO(OTOHHBIE ITPOLIECCHI.

. BocripunmuuBocTh BeuecTsa. Teopus qucrnepcum.
. YpaBHenue bioxa.

. Henuuelinas onruka.

. Knnaccudukanus nenunenHbix 3¢ pexTos.

. [TapameTppruueckue B3auMOIEHUCTBHUS.

. Henuuelinas ciekTpockomnusi.

O 0 3 O »n B~ W DN

. Turnbl mazepos.



10. OcHOBHbIE CBOWCTBA JA3€PHOTO W3IYUYEHUS: HAIPABIECHHOCTb, SPKOCTb,
KOI€PEHTHOCTh, MOIIHOCTbD, IISITHUCTAs! KAPTUHA.

11. BeiBox popmyn Panes-/>xunca u [1nanka.

12. BeruucneHnne BEpOATHOCTH MOTJIOMIEHUS C TOMOIIBIO TEOPUU BO3MYILCHHUS.

13. Pa3penieHHbIe U 3alpeleHHbIE TEPEXO/IBI.

14. CooTHoleHHME MEXAY BEPOATHOCTAMHU DJIEKTPUYECKOTO JUIIOJIBHOTO
nepexoaa 1 MarHUTHOTO JUIIOJIBHOTO MEPEX0a.

15. Koaddunrents! DiHIIITEHHA.

16. BeiuncneHue BEpOSTHOCTH CIOHTAHHOTO U3JTYYEHHs U3 TEPMOIUHAMHYECKUX
COOOpaKEHUM.

17. CrieKTpanbHBI COCTAaB CIIOHTAaHHOTO U3JTyYEHHUS.

18. be3nsnyuyarenpHas pejlakcanus.

19. MexaHu3M ylIMpeHUs TUHUN.

20. Hacpimienne. IHTEHCUBHOCTD HACBIIICHUS.

21. BelpoxkaeHue ypOBHEM.

22. [lpuniun paboThl J1a3epa.

23. DneKTpuYecKas HaKauKa.

24. Ontryeckas Hakauka. Pacnipenenenue 3Hepruu B 1a3€pHOM CTEpIKHE.

25. Xumuyeckasi HaKauka.

26. Marpuupsl nepesayu AJisl pa3iIudyHbIX ONTUYECKUX CHCTEM.

27. ITaccuBHBIE ONITUYECKUE PE3OHATOPHI. THUIIBI PE30HATOPOB.

28. O0061IeHHbIN chepuueckuil pe3oHaTop.

29. HenpepbIBHBIN ¥ HECTAIMOHAPHBIN PEXUMBI padOTHI JT1a3€POB.

30. [IpumeHeHue na3zepos.

VIl. MaTrepuajibHO-TEXHHYECKOE O0ecTeyeHue

VY4eOHo-HayuHas naboparopus | 1. Boastmerp umdposoit B7-
paarodnekTpoHuku Ne 25 A | 78/2
(170002 TBepckas 0011., T. 2. Ocuumiorpad uudposoit
TBepb, CanoBsrii miep., A. 35) | WA 102 (2 mT.)
3. Hoyroyx DEII Ispiron 1300 (1.7
GHz) 15.4WXGA. 512MB. 80GB
4. I'eneparop curHanioB PCG 10A




5. Uctounuk utanus PCS 641

6. Mydensnas neus MUMII-311
7. Ocrmiorpad IByXKaHaJIBHBIN
PCS 500 A

8. Uctounuk nutanus b5-49

9. Uctounuk nutanus b5-50

10. I'eneparop I'3-33 2wt

11. I'enepatop I'3-109

12. T'eneparop 1'4-109

13. Kanub6parop ¢azer @1-4

14. CenexTUBHBIM MHUKpPOBOJBTMETP
B6-9

15. Octmmnorpag C1-72 2mr

16. Octmmnorpad C-1-73

VYyeOHast ayuTopus Ass
MPOBEJICHUS 3aHATHI
JEKIMOHHOTO TUTIA, 3aHATHIA
CEMHUHAPCKOT0 THUTIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TpyNIOBLIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIIHH, TEKYILETO
KOHTPOJISL U TPOMEKYTOUYHON
aTTecTaluy,
Jlexumonnast ayautopust Ne 28
(170002 TBepckas 06i1., T.
TBepw, CanoBslii nep., A. 35)

1 Dxpan HacrenHslii Screen Media
153x203

2. Kommuiekt yueOHoil Mebenu Ha 24
MOCaJ0YHBIX MECTa

3. MenoBag mocka

4. IlepeHocHOI HOYTOYK

5. mpoektop EPSON EB-X05 ¢

IOTOJIOYHBIM KPCIIJICHUCM

Microsoft Windows 10
Enterprise
MS Office 365 pro plus
Acrobat Reader DC -
OecmaTHo
Google Chrome — 6ecriaTao

VIlI. CBenenusi 06 00HOBJIeHUHN padoyell MporpaMMbl TUCUMILTHHbBI

No .. OOHOBNEHHBIN pa3aen OnucaHne BHECEHHBIX PexBu3uThl T0KyMEHTa,
paboueit mporpamMmsI W3MEHEHUHN YTBEPAUBIIETO
JACLUIIITUHBI V3MEHECHUS
1.
2.




