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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI
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AHHOTALMS

N3ydyeHne OCHOBOIIOJIAralOIIMX BOIPOCOB B3aUMOAECHCTBHUSI ~ ONTUYECKOTO M3IYUYEHMS C
BEILIECTBOM, OIpPEAESIONMX (U3NYECKUE MPUHLIHUIIBI paboThl KBAHTOBBIX YCHJIUTENIEH U
TeHEepaTOpOB; TOJYYCHHUE MPEACTABICHUS O (PU3MUYECKHMX OCHOBaX pabOTHl KBAaHTOBBIX MPUOOPOB
paaMoaMana3oHa W ONTHYECKOIro JHara3oHa; 3HAKOMCTBO C OCHOBHBIMH peXUMaMH pabOoThbI
KBaHTOBBIX T'€HEPATOPOB (Ja3epoB) U CrIOocO0aMU MX peaau3allii, C OCHOBHBIMHU 3HEPTeTUYECKUMH U
CHEKTPATbHBIMH XapaKTEPUCTHUKAMHU.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

W3ydyeHne OCHOBOIIOJIAralOIIMX BOIPOCOB B3aUMOACUCTBHSI ~ ONTHUYECKOTO M3IYUYEHMS C
BEIIECTBOM, OMNPEICIAIONNX (PU3HUECKUE MPUHIUIIBI paboOThl KBAHTOBBIX YCWIHMTENEH H
TeHEepaToOpOB; MOJYYCHHUE MPEACTABICHUS O (PU3MUYECKHMX OCHOBaX pabOTHl KBAaHTOBBIX MPUOOPOB
paavoauana3oHa M ONTHYECKOIO JHala3oHa; 3HAKOMCTBO C OCHOBHBIMH pEXUMaMH pabOThI
KBaHTOBBIX I'€HEPATOPOB (Ja3epoB) U croco0aMu MX peaju3alid, C OCHOBHBIMHU 3HEPreTUYECKUMH U
CIEKTPAJILHBIMH XapaKTEPUCTUKAMHU.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

III/ICI_[I/IHJ'II/IHB. JIOTMYCCKU M COHACPIKATCIbHO-MCTOANYCCKHN CBsA3aHA CO  CJICAYROIIHUMU
JUCHUINNIMHAMH: aTOMHasd (1)I/I3I/IK8., KBAaHTOBAasA MCXaHWKaA, TCOpU II0JIA, (I)I/ISI/IKE[ KOHACHCHUPOBAHHOI'O
COCTOSHU BCIICCTBA, TCOPCTUICCKAA (1)1/131/n<a TBECPAOTO TCJIA.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU KO,Z[ 1 HAUMCHOBAHHUC MHIHWKATOpa JOCTUIKCHUS

KOMIIETEHIINH
OIIK-1 [1] — CriocobeH MpUMEHSTh 3-OIIK-1 [1] — 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIE U €CTECTBEHHOHAYYHBIX Y HHKEHEPHBIX JUCLUILIINH U METO/IbI
OOIIeH)KEHEPHBIE 3HAHUS, METO/IbI MaTEeMaTHYECKOT0 aHan3a.
MAaTeMaTUYECKOTO aHAIN3a U V-OIIK-1 [1] — YMeTh npUMEHSITh 3HAHUSI OCHOBHBIX
MOJIETTUPOBAHUS B MH)KEHEPHOU 3aKOHOB €CTECTBEHHOHAYYHBIX U HHKECHEPHBIX AUCIUILINH,
JESTEIbHOCTH, CBSA3aHHOM C METOJIbl MaTEMaTHYECKOI'0 aHAJIN3a U MOJIEIUPOBAHUS B
(hOTOHHBIMU TEXHOJIOTHSIMU MHXEHEPHOU JESTEIIbHOCTH, CBSA3aHHOH ¢ (POTOHHBIMU
00paboTku MHPOpPMALIUH, TEXHOJIOTUSIMH 00pab0TKK HH(POPMALIUU, TIPOSKTUPOBAHUEM,
MIPOEKTUPOBAHUEM, KOHCTPYUPOBAaHUEM U TEXHOJOTUSIMU POU3BOCTBA

KOHCTPYUPOBAHUEM M TEXHOJIOTUSIMU | AJIEMEHTOB, MPUOOPOB U CUCTEM (DOTOHHUKH H

MIPOM3BOJICTBA DJIEMEHTOB, MPUOOPOB | ONTOMH(OPMATUKH

U cucteM (POTOHUKH U B-OIIK-1 [1] — Bragets MeTOgaMH, CIOCOOAMU U IPUEMAMHU
onTOMH(GOPMATUKU pElIeHNs TUITMYHBIX 33]]a4 €CTeCTBEHHOHAYYHBIX, OOIINX
MaTEeMaTUYECKUX U WHKEHEPHBIX JUCIUTUINH.




[IpodeccnonanbHbie KOMIETEHIIMM B COOTBECTBUM C 3ajjadaMd M OOBEKTaMu (00iacTsaMu

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

Pazpabotka na3epHbIX 1
ONITUYECKUX
TEXHOJIOTHIT;, aHAJIN3
MIOCTaBIIEHHOM 3a/1a4u
HCCIIE0BAaHUN B
obsactu (POTOHHMKHU U
ONTOMH(OPMATHKH;
JKCIIEPUMEHTAaJIbHbIE
WCCIICZIOBAHHS B
obsactu (POTOHHUKHU U
ONTOUH(OPMATHKH
HOBBIX SIBJICHHIA,
MaTepHUaoB, CUCTEM H
YCTPOMCTB

PazpaboTka na3epHbIX U
ONTUYECKUX
TEXHOJIOTHil; aHAIIN3
IOCTaBJICHHOU 3a1a4u
HCCIIEIOBAHUN B
obnactu (OTOHHUKHU U
ONTOMH(OPMATHKH;
JKCIIEpUMEHTAaJIbHbIE
WCCIICIOBaHMS B
obnactu (OTOHHUKHU U
ONTOUH(OPMATUKH
HOBBIX SIBJICHHUIA,
MaTepHUaIoB, CUCTEM H
YCTPOMCTB

O0BbeKT nan
00J1aCTEL 3HAHUSA

JlazepHbie
TEXHOJIOTHH,
AJIEMEHTHI B COCTaBE
JIa3epHBIX CUCTEM,
OIITUYCCKUC
MaTepuaibl U
JieTany,

T paKIMOHHbIE
OIITUYCCKUC
AIIEMEHTHI,
TrOJIOTPaMMBI

JlazepHble
TEXHOJIOTHH,
SJIEMCHTHI B COCTAaBEC
JIa3epHBIX CUCTEM,
OIITUYCCKUC
MaTepuaibl U
JEeTalu,
nudpaKIIMOHHBIC
OIITUYCCKUC
AIIEMEHTBHI,
roJiorpaMmbl

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(mpogeccuoHAIBLHBIH
cranaaprt-IIC, ananu3
OIIbITA)

Hay‘IHO—HCCHC,HOBaTCHBCKOﬁ

IIK-1 [1] - cocobeH k
aHaJIN3y MMOCTABJICHHOM
3a7]a4¥ UCCIENOBAHUI B
obsactu (OTOHUKHU U
ONTOMH(OPMATHKH

Ocnosanue:
[TpodeccrnonanbHbIN
crangapt: 29.004, 40.037

IMK-2.1 [1] - Cnocoben
PUMEHSTh OCHOBBI
(hu3HUeCcKOi ONTHKH,
TeopuH HHTEP(EepeHIINH,
Tu(pakul, BpeMEHHON
Y TIPOCTPAHCTBEHHOM
KOTE€PEHTHOCTH,
UCIIOJIb30BaTh 3HAHUS O
3aKOHOMEPHOCTAX
pacrpocTpaHeHHS
CBETOBBIX ITYYKOB B
BaKyyMe, THHCHHBIX U
HEJTMHEWHBIX cpenax, 00
ONTHYECKON 1 IUPpOBOH

Koa n naumenoBanue
HHIMKATOpPA
AOCTHKEHUSI
npogdeccuoHaIbLHOM
KOMIIeTeHI[UN

3-T1IK-1[1] - 3nate
COBPEMEHHOE
COCTOSTHUE Pa3BUTHS
(hOTOHMKHU 1
ONTOUH(OPMATHKH ;
V-IIK-1[1] - ymeTs
aHATM3UPOBATh
UCXOJHbIE TPeOOBaHUS
MIPY PEIICHUH 3319 B
obyactu (POTOHHUKHU U
ONTOUH(OPMATHKH
MIPOBOAUTD MTOUCK
Hay4YHOTEXHUYECKON
uH(pOpMaLIUU IO TeME
pelraemMoii 3a1auun
YTOYHSTH U
KOPPEKTHPOBATH
TpeOOBaHUS K
pelaeMoii 3aa4e B
obnactu (POTOHHUKHU U
ONTOUH(OPMATHKH ;
B-IIK-1[1] - Bragets
HaBBIKaMU aHAIIN3a
MIPOCTHIX
HCCIIeI0BATENLCKUX
3a7a4 B o0yacTu
(hoTOHUKH U
ONTOUH(OPMATHUKHI
3-TIK-2.1[1] - 3Hath
0COOEHHOCTH U 00J1aCTH
MIPUMEHECHUS
ONTUYECKUX METOJI0B
o0paboTku
nHpopmanuu,
(hU3HYECKOM ONTHKH,
HH(pOpMAITMOHHOM
OIITHKH,
OITORJIEKTPOHUKH;
V-TIK-2.1[1] - Y™meTb
MIPUMEHSITh OCHOBHOE
HCCIIEI0BATENLCKOE
obopyoBaHue u




rojorpadum; U3MEpPUTEIIbHBIC
puOopkI B 00s1aCTH
OcHosanue: OTNITUYECKUX
[IpodeccronanbhbIit MH(OPMaLIMOHHBIX
crangapt: 29.004 TE€XHOJIOTHI;
B-TIK-2.1[1] - Bnagets
CIOCOOHOCTSIMH

aHaJM3a HAyYHBIX 3a71a9
B 00JIaCTH ONTHYECKHUX
MH(pOPMAITMOHHBIX
TEXHOJIOTUI

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

3amaun BocriuTaHus (KO)

Co3naHue ycaoBuid,
o0ecnieunBaroImuX, OPMUPOBAHNE
HAay4YHOTO0 MHPOBO33PEHHS, KYJIbTYPBI
NIOMCKA HECTAaHJIAPTHBIX HAy4YHO-
TEXHUYECKHUX/TIPAKTHYECKUX
pELICHUI, KpUTHUECKOTO OTHOILICHHUS
K MCCIICIOBAaHUSM JDKCHAYYHOTO TOJIKA
(B19)

BocnuraTenbHbIi MOTEHITAAT
JTUCHUTUIIH

1.Mcnonp3oBanue
BOCITUTATEIBHOTO OTEHIINAJIA
JUCHUILTMH/TIpakTHK «HayuHo-
UCCIIeIOBaTeNbCKast paboTay,
«IIpoexTHas mpakTUKay,
«Hay4Hb1 cemuHap» JuIs:

- popmMHUpoOBaHUS TOHUMAHUS
OCHOBHBIX ITPUHIIUIIOB U
CIoCO0OB HAYYHOT'O MTO3HAHMS
MUpa, pa3BUTHUSA
HCCJIEIOBATEILCKUX KaUeCTB
CTYJIEHTOB IOCPEICTBOM HUX
BOBJICUEHUS B UCCIIEOBATEIbCKUE
MPOEKTHI 10 00JIACTAM HAyYHBIX
ucciaenoBanui. 2.Mcnonbp3oBanue
BOCITUTATEIBHOTO OTEHIINAJIA
qucuuiue "Mceropus Hayky u
unxeHepun', "Kpurnueckoe
MBIIIJICHUE U OCHOBBI HAYYHOU
KOMMyHUKaiuu", "Benexnue B
crienanbHOCTh", "HayuHo-
ucclienoBaTenbckas padbora”,
"Hayunblii cemunap" mis:

- popmupoBaHUS CIOCOOHOCTH
OTJIEJISATh HACTOSIINE HAYYHBIC
MCCJIE0BAHUS OT JHKEHAYUYHBIX
MOCPEICTBOM TTPOBEICHHS CO
CTYJI€HTaMH 3aHATUN U
peryisipHbIX Oecen;

- popMHupOBaHUS KPUTHUECKOTO
MBIIICHUS, YMEHUS
paccMaTpUBaTh pa3IuvHbIC
HCCIIEIOBAHUS C SKCIIEPTHOM
MO3ULIUU [TOCPEICTBOM
00Cy>XJIEHUS CO CTyJIEHTaMH
COBPEMEHHBIX UCCIIEIOBAHUM,




[Ipodeccrnonanshoe
BOCIIUTaHHE

[IpodeccuonanbHoe
BOCIIUTaHHE

Co3naHue ycaoBuid,
obecrneunBaronmx, OpMUPOBAHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIPO(heCCHOHAIEHOTO
MBIIJICHUS, HABBIKOB OPTaHU3aIIUN
KOJUJIEKTUBHOU MPOEKTHOMN
nesitenbHOCTH (B22)

Co3naHue ycnoBuii,
oOecrneunBaronx, opMUPOBaHUE

KyJbTYpbl 0€30MacHOCTU TIpH paboTe ¢

na3epHbIM u3nyuyeHuem (B27)

MCTOPUYECKUX IPEAIIOCHUIOK
MOSIBJICHUS TEX WJIM UHBIX
OTKPBITUNA U TEOPHH.
1.Mcnonp3oBanue
BOCIIMTATEIBHOIO TOTEHIIAAJA
JUCIUIUIMH PO eCCHOHATBHOTO
MOJyJIs JUIsl pa3BUTHUSI HABBIKOB
KOMMYHHKAIH, KOMaHIHON
paboThI U INAEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBILLIEHHS], CTPEMIICHUS
cJe10BaTh B MpohecCuoHaThHOM
JESATEIIBHOCTH HOPMaM
MOBEIEHHS, 00ECIIEUNBAIOIIAM
HPABCTBEHHBIN XapaKTep
TPYAOBOM AEATETLHOCTH U
HECIy>KeOHOT0 MOBEIeHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelIeHus Yyepe3 NOArOTOBKY
IPYIIOBBIX KYPCOBBIX pabOT U
IIPAKTUYECKUX 3aJaHU, pelIeHue
KEWCOB, MPOXO0XK/IEHUE MPAKTUK U
noarorosky BKP.
2.Mcnonp3oBanue
BOCIIMTATEIBHOIO TOTEHIIAAJA
JUCIUIUIMH TpOo¢eCCUOHATBHOIO
MOy JUIst: - GOpMUpPOBaHUS
IPOU3BOJICTBEHHOI'O
KOJUIEKTUBH3Ma B XOJI€
COBMECTHOTI'O PELIEHUS KaK
MOJIEIbHBIX, TAK U IPAKTUUECKUX
3a/1a4, a TaKXke IMyTeM
MOJIKPEIUIEHHE PALIMOHAJIBHO-
TEXHOJIOTMYECKUX HaBBIKOB
B3aUMOJICUCTBUSA B IPOECKTHOMN
JeSITEIbBHOCTH SMOIIMOHATbHBIM
3¢ (HEeKTOM yCIEIIHOro
B3aMMOJIEMCTBUSI, OIYIIEHUEM
pocTa o0uiel 3pPEeKTUBHOCTH
IIPU pacrlpeesIeHuH IPOEKTHBIX
3a/1a4 B COOTBETCTBHUH C
CUJIBHBIMU KOMIIETEHTHOCTHBIMU
Y SMOLIMOHAJILHBIMU CBOMCTBaAaMH
YJICHOB POEKTHOM I'PYIIIBI.
1.Mcnons3oBanue
BOCIHMTATEIBHOIO MOTEHIINAJA
NpOQHUIBHBIX TUCLUIUIMH U BCEX
BUJIOB NPAKTUK JUISL: -
(bopMHpOBaHUS KYJIbTYPbI
Ja3epHOi 0€30MacHOCTH
IIOCPEACTBOM TEMATHYECKOT O
AKLIEHTUPOBAHUS B COJIEPKaHUU




[Ipodeccrnonanshoe
BOCIIUTaHHE

Co3znanue yciaoBuid,
o0ecnieunBaromux, GopMHUpPOBAHNE
KyJIbTYpbl O€30MaCHOCTH P padboTe
Ha SKCIIEPUMEHTAIbHBIX U
MPOMBIIIJICHHBIX YCTAaHOBKAX BBICOKOH
mortHocTH (B28)

JTUCIUILIAH ¥ Y4eOHBIX 3aaHUH,
MOATOTOBKH 3cce, pedeparos,
JUCKYCCHIA, a TAKXKE B XOJI€
MPAKTHYECKOH paboThI €
Ja3epHBIM 000PYJOBAHUEM. -
(bOpMUPOBAHUS KYIBTYPHI
6€e30MacHOCTH IpU paboTe Ha
IKCIIEPUMEHTAITLHBIX U
MPOMBIIIICHHBIX YCTAHOBKAX
BBEICOKOM MOIITHOCTH U
UMEIOITIMH TTOBBIIIEHHBIH
YPOBEHB OITACHOCTH Yepe3
BBITIOJTHEHHUE CTYyIEHTaMHU
NPaKTUIECKUX U JTa00OpaTOPHBIX
paboT, B TOM YuCIIe Ha
000pyTOBaHUU JIJIsl KCCIICTIOBAHUS
BBICOKOTEMIIEPATYPHOM MJIa3MBbl.
1.Mcnonp3oBanue
BOCTIMTATEIHHOTO MOTEHIINATA
POGUIBHBIX TUCITUTUIAH U BCEX
BUJIOB MPAKTUK JUIS: -
(bOpMUPOBAHUS KYJIBTYPHI
Ja3epHON 6€30MacHOCTH
MIOCPEJICTBOM TEMAaTHUECKOTO
AKIIEHTUPOBAHUS B COJIEP>KaHUU
JTUCIUIUIAH ¥ YIeOHBIX 33 JaHHH,
HOJTrOTOBKHU 3cce, pedepaTos,
JIUCKYCCHUH, a TaKXKE B XO/€
MPAKTHUECKON paboThI ¢
Ja3epHBIM 000pPYIOBaHUEM. -
dbopMUpOBaHUS KYIbTYPBI
0e30MmacHOCTH MpH paboTe Ha
9KCIIEPUMEHTAIBHBIX U
MIPOMBINIICHHBIX YCTAHOBKAX
BBICOKOM MOIITHOCTH U
UMEIOIITIMH TTOBBIIICHHBIH
YPOBEHb OMACHOCTH Yepe3
BBITIOJIHEHHE CTYJICHTaMHU
MPAKTHYECKUX U Ta00OPaTOPHBIX
pabot, B TOM YHCIIe Ha
000pyAOBaHUU AJISl UCCIICIOBAHUS
BBICOKOTEMIIEPATYPHOI IJIa3MBbl.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensr yueOHOM QUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS H (HOPMBI KOHTPOJIS:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemunapswl )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcuMaJdbHbI

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

6 Cemecmp

OcHoBHbIE (pU3NYECKUE
MIOHSATHSA

16/0/0

N
(9]

KN

1
o0

TK-1,
3-TIK-

B3aumoneiictBue
paauon3ITyYECHUS C
BEILIECTBOM. Masepsl

9-15

14/0/0

25

KH-15




B-
[IK-
2.1
Umoeo 3a 6 Cemecmp 30/0/0 50
KonTpoJabnbie 50 €] 3-
MeponpusiTuss 3a 6 OIIK-
CemecTtp 1,
V-
OIIK-
1,
B-
OIIK-
1,
3-TIK-
1,
V-
IK-1,
B-
IK-1,
3-TIK-
2.1,
V-
K-
2.1,
B-
[IK-
2.1
* — COKpallleHHOe HauMeHOBaHKe (POPMbBI KOHTPOJIS
** _ cymMMa MakCHMalbHBIX OallIoB J0OJDKHA ObITh paBHa 100 3a ceMecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH
CoxparnieHne HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTAIlUH Pa3IesIoB:
O06o3na | ITo1HOe HAaMMeHOBaHM e
YeHHue
KH KoHTposib 110 uroram
€) DK3aMeH
KAJIEHIAPHBIN IIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U yac. , yac. yac.
6 Cemecmp 30 0 0
1-8 OcHoBHbIE pu3nUecKHe NOHATHS 16 0 0
1 Brenenne Bcero ayiuTopHBIX 4acoB
[IpenMer GOTOHUKY U KBAaHTOBOU AJEKTPOHUKH. VcTopus 2 | 0 | 0
passurus. Llens u 3agaun Kypca. Ownnaitn
0 |0 |0
2-8 OcHoBHbIC pU3HYECKHE IOHATHS Bcero aytuTopHbIX 4acoB
CrioHTaHHBIE M UHAYLIHpOBaHHbIE niepexoanl. Koadpdummentsr | 14 | 0 | 0




OniHmreiina. [lornomenue n ycunenue. lHBepcHast Omnunaiin
HACEJIEHHOCTh YHEPTETUUYECKUX YPOBHEHN U TIOHITHE 00 0 0 0
a0CcoMOTHON oTpULIaTeNbHON Temrieparype. CBOHCTBa
WHIYIMPOBAHHOIO U3JIYYEHUS
9-15 B3aumoneiictBue paanousiiyueHus ¢ BenecrsomM. Maszepor | 14 0 0
9-10 KBaHTOBBIE YCHJIUTEIU M TeHEPATOPHI PAUOAMATIA30HA Bcero ayiuTopHbIX 4acoB
DHepreTudecKkre ypoBHHU B razax. @opma crekTpaibHOU 4 | 0 | 0
auHuH. CriocoObl HAOMIOACHUS MTOTJIOUICHHS pagron3nydeHus | Ounaiin
B rasax. 0 | 0 | 0
11-12 | MoJsekyJsIpHbIii TeHEpPATOP HA My4YKe MOJICEKYJ aMMHAKA Bcero ay1tuTOpHBIX 4acoB
Crnioco6 nosxyyeHus ycusneHus. MoHocTh reHeparu. 4 | 0 | 0
CrabunbHoCTh yacToTel NH3  masepa. OwnJlaiin
0 K |0
13 DJ1eKTPOHHBIN MapamMarHuTHbI| pe3onanc (IIIP) Bcero ayutopHbIX 4acoB
Crnioco6s1 HaOmonenust JI1P. Penakcanust B mapamaruetukax. | 2 [0 [0
Bpemena u pusnueckre Mexanu3Mmel penakcauuu. OgHopoaHoe | Owaiin
¥ HEOHOPOJHOE YLIUpPEHHE. 0 | 0 | 0
14 SlnepHblii MAarHUTHBIN pe3oHanc (AMP) Bcero ayutopHbIx 4acoB
Mupuna nuanii AMP. Cnoco6s1 HabmroneHus SIMP. 2 [0 [0
Ownnaitn
0 |0 |0
15 Oco0eHHOCTH MapaMarHeTH3Ma HOHHBIX KPHCTAJLIOB Bcero aynuTopHbIX 4acoB
TpexypoBHEBBIE Ma3epbl HA TBEPJOM TeJe. Y CIIOBUS 2 | 0 | 0
MIOJIy4€HHUsl OTPULIATENBHOM TeMIiepaTtypbl. Binusaue Bpemenn | Owniaiin
penakcanuu. lIlymMoBbIe CBOMCTBa KBAHTOBBIX MTapaMarHUTHBIX | () 0 0
YCHJINTETEH

CokpalleHHbIC HAUMEHOBAHMS OHJIAH OMIIUIA:

Oo6o03una | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

1M IToJIHOTEKCTOBBIM MaTepHrail
T11JI IlomHOTEKCTOBBIE IEKIINHU
BM Buneo-marepuansl

AM Aynmo-marepuassl

[1p3 [Ipe3enTannu

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIbI
ncC WMHTEepaKTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu ocBOeHUM AAHHOW MUCUUILIMHBI OCHOBHYIO POJIb UTPAIOT ayJUTOPHBIE 3aHATHS, a TAKXKeE
camocTosTeNbHas paboTa CTYJCHTOB, 3aKJIFOYAONIAsCS B BBIMIOJHEHUN JOMAITHUX 3a/IaHUui, U3y9CHUN
MPOMJICHHOTO MaTepuaia, IOATOTOBKE K THUChMEHHBIM TectaM. J[lnsi Toro droObl IOKa3aTh
COBPEMEHHOE COCTOSIHHE (OTOHMKM ¢ KBAaHTOBOW paano(DU3UKH, NPEIYyCMOTPEHO IIUPOKOE
WCIIOJIb30BAaHUE COBPEMEHHBIX HAay4dHbIX pPadOT M myOiMKanuil Mo [JaHHOM Teme, MOoCeUIeHHe
naboparopuit HUAY MUOU. PexkomeHayercs MOCElIEHWE CTYJASCHTAMH HAay4YHBIX CEMHHApOB H




KoH(pepeHmid, npooaumbix B HUAY MU®DU, a Takxke B APYruX MOCKOBCKMX YHHMBEPCHTETaX MU
MHCTUTYTaX.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
PYOEKHOTO U MPOMENKYTOUYHOI'O KOHTPOJISI IO JUCLIUIUIMHE.

CBsa3p Mexnay (opMHUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS

MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)

OIIK-1 3-OI1K-1 3, KH-8, KH-15
VY-OIIK-1 3, KH-8, KH-15
B-OIIK-1 3, KH-8, KU-15

IK-1 3-1IK-1 3, KH-8, KH-15
VY-TIK-1 3, KH-8, KU-15
B-TIK-1 3, KH-8, KH-15

IK-2.1 3-11K-2.1 9, KH-8, K1-15
V-TIK-2.1 3, KH-8, KU-15
B-TIK-2.1 3, KH-8, KH-15

HIkanbl oeHKU 00pa3oBaTeIbHbIX JOCTHKEHU I

[llxana KaXX70r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMTEILHO. TOroBas arrecranus 10 OUCIHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MIPEACTABISIET COO0M CyMMYy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHCHUH
3aJjaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Htorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONIEH IIKAJIOM:

TpeOoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCITUILINHBI

OrneHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

Cymma
0ajIoB

O1eHKa «OTIMYHOY BBICTABIISETCA
CTY/ICHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWJI POTPaMMHBIN MaTepua,
HCYEPIBIBAIOIIE, TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
W3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C PAKTUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPapHUECKOM
JIMTEpATYyPHIL.

90-100

5 — «omauunoy

85-89 B

OLIGHKa «XOPpOIIO» BBICTABJIACTCA

CTYIEHTY, €CJIH OH TBEP/O 3HAET

75-84 C

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast
CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69

OrieHKa «yTOBJIETBOPUTETHEHO»

BBICTABJIACTCA CTYACHTY, €CJIIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O Marc€pualia,

60-64 E




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHKa «HEYI0BIETBOPHTEIHHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasuio,
«Hey0081emBOpUMENbHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpPBIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JINTEPATYPA:
1. OU S96 Principles of Lasers : , Boston, MA: Springer US, 2010

2. D1 U1 83 BoxHoBsIe nporiecchl. OCHOBHBIE 3aKOHBI : yueOHOe mocobue, Mocksa: JlabopaTopus
3Hanui, 2020

3. OU K 44 KBanToBas u ontuveckas nektponuka : , Cankr-IlerepOypr: Jlans, 2022
4. O M50 Jlazepnas texnosorus : , A. [1. MenymenkoB, Mocksa: MU®U, 2008

5. 537 3-43 Tlpunnunsi 1azepos : , O. 3sento, Cankt-IlerepOypr [u mp.]: Jlans, 2008

JOTIOJIHUTEJIbHA S IMTEPATYPA:
1. 535 A91 ®usnyeckue oCHOBBI (POTOHUKH : yueb. mocobue 1y By30B, B. A. Acranenko, M.: , 2005

2.621.37 181 KBanToBas snexktpoHuka. [IpuGops! 1 ux npuMeHeHue : yueOHoe mocoOue JUIst By30B,
B. U. Qynxun, JI. H. ITaxomoB, Mocksa: Texnocdepa, 2006

3. 537 K23 Jlekuuu o kBaHTOBOM 3ekTponuke : , Kapnmos H.B., M.: Hayka, 1988

4. 537 C83 OcHOBBI KBAaHTOBOM 3J1€KTPOHUKH : , CTpaxoBckuit I.M.,Ycnenckuii A.B., M.: Beici.
mkona, 1979

5. 537 X19 Jlekuuu no kBaHToBOM paauodusuke : , . Y. Xanun, Huwxuuit Hosropon: UI1® PAH,
2005

I[MPOTPAMMHOE OBECIIEYEHHUE:

CrnenuaibHOE TIpOrpaMMHOE o0ecTiedeHue He TpedyeTcst



LMS 1 UHTEPHET-PECYPCBI:
1. caiit kadeapsr Ne70 HUAY MUDU (http://kaf70.mephi.ru/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

[Ipy wu3y4eHMHM JAHHOTO Kypca HEOOXOAMMO TBEPAO YCBOMTb OCHOBHBIE 3aKOHBI
B3aUMOJCICTBUS 3JIEKTPOMArHUTHOIO M3JyYEHHUS ONTHUYECKOIO M PAJMOAMAINIA30HOB C BEILECTBOM.
Onwupasch Ha 3aKOHBI U3IYUYEHHUS] YEPHOIO TEJa, HaJ0 YMETh BBIBOAUTH OCHOBHBIE 3aKOHOMEPHOCTHU
CIOHTAHHOTO ¥  HMHAyLUUpPOBaHHOro wu3iaydeHuil. Hamo yMmerb, uUCHOIB3YysS  COOTHOILEHUS
HEeOoIpeeIeHHOCTEN, IOIYYUTh PECTABICHUS O HUYKHEM IPE/Iesie PacX0AUMOCTH UHIyLIUPOBAaHHOIO
U3Iy4yeHUs, O €ro CHeKTpalbHOM mmmMpuHe. Heob6XoauMo yMmeTbh KaueCcTBEHHO I10Ka3aTh CBS3b
KO3(G(UIMEHTOB yCHJIEHUS M TMOTJIOLIEHUS OJEKTPOMAarHUTHOTO M3JIyYeHHUS B Cpelae ¢
pacnpeesieHneM HaceleHHOCTEeH >HEePreTUYECKUX YpOBHEH, MMETh NpeJCcTaBieHHe 00 MHBEPCHOI
HAaCeJICHHOCTH M a0COIIOTHOM oTpHLaTesbHON TemnepaTtype. Hajno umeTs npezacrasieHue o cnocobax
MOJyYeHHUs YCWUJIEHHS B IIYYKOBBIX MOJIEKYJSIPHBIX T€HEpaTOpoB, 3HaTh (DU3MKY (OPMHpPOBAHUS
CHEKTPAIILHOTO COCTaBa 3THX T€HEPAaTOPOB, YMETh OLIEHUTh MOIIHOCTh M3IyYeHHsI, CTaOMIbHOCTH
9acTOTHI U OCHOBHBIE (DaKTOPHI, BIUSIONINE HA CTAOMIBHOCT U3IIy4YE€HUS] MOJIEKYJISIPHBIX T€HEPATOPOB
(Ha mpuMepe MOJIEKYJISIPHOTO FT'eHEPaTopa Ha MMy4YKe MOJIEKYJI aMMHUaKa).

HeoOxonumo 3HaTh ¢u3nyeckoe OOBSICHEHHE SBJIEHUS JJIEKTPOHHOIO IapaMarHUTHOTO
pe30oHaHca U AJEPHOr0 MAarHUTHOTO PE30HAHCAa KaK ¢ TOYKH 3PEHUs KilacCHyeckod (pu3MKu, Tak U
HCIOJIb30BaHNEM KBAaHTOBOMEXaHWYECKHUX IMpeacTaBieHuil. Hy)kHO uMeTh npejcTaBlieHne 0 BpeMeHax
1 (PU3UYECKUX MEXaHU3MaX CIHH-CIIMHOBOW U CIIMH-PEIIETOYHOM pelaKcaliu, YTO TaKoe OJHOPOTHOE
U HEOJIHOPOJIHOE YUIMPEHHE CHEKTpalibHbIX JTUHUU. [IpenctaBienue 00 3dexre COMHOBOrO 3Xa, €ro
00BSICHEHUE C TOYKH 3peHUs Kinaccuueckoi pusuku. [IpakTnyeckue npuMeHeHus BJICHUS CIIMHOBOTO
sxa. HeoOxomumo MMeTh mpeacTaBieHUs 00 OCOOEHHOCTSX MapaMarHUTHOW pellaKkCallid MOHHBIX
KpUCTAJIJIOB, UX NPUMEHEHUE B KBAHTOBBIX MHOTOYPOBHEBBIX MapaMarHUTHBIX ycuiutensx. HyxHo
yMETb MOKa3aTh YCJIOBUS IMOJIyY€HUS MHBEPCHOM HACENEHHOCTH, UMETh IMPEICTaBICHHE O IIYMOBBIX
CBOMCTBaX KBAHTOBBIX ApaMarHUTHBIX YCUIIUTENCH.

[lepexons K  ONTHYECKOMY JHMANa3oHy HEOOXOOUMO  TMPEACTaBIATH  OCOOEHHOCTH
B3aMMOJCHCTBHSI ONTUYECKOTO W3IyUYEHHUS C BEIIECTBOM, OCOOCHHOCTH €ro HCIOIb30BaHUSI B
YCTpPOMCTBaX KBAHTOBOM 3JIeKTpOHHKH. HeoOXxoauMo MMeTh MmpeacTaBieHHe 00 OCHOBHBIX Coco0ax
IIOJIyYEHUs] HHBEPCHOW HACEJIEHHOCTH B ONTHYECKOM Juana3zoHe. HyXHO 3HaTh, 4YTO Takoe
ONTUYECKUN PE30HATOp, YEM OH OTJIMYAETCS OT PE30HATOPOB paAMOAHaNa3oHa, YMEThb OLIEHHUThb
OCHOBHBIE BHUJBl IOTEPb, WX BIUSHUE HA CBOMCTBA pPE30HATOPOB, HMETh IPEACTaBICHUS 00
YCTOMUYMBBIX M HEYCTOMYMBBIX pe3oHaTropax. Hamo 3HAaTe pe30HAHCHBIE CBOMCTBA PE30HATOPOB,
MIPEACTABICHUS O COOCTBEHHBIX THUITAX KOJEOAHWI ONTUYECKHX pe3oHaTopoB (Momax). Hamo ymets



KayeCTBEHHO M300pa3uTh pacupeieNieHHe 3JIEKTPUYECKOro MO JUIsl pa3iHyHBIX MO, OCHOBHBIE
METOJIbI CEJICKIIH TUIOB KOJICOaHUH.

Heo6xonumo 3HaTh CIOCOOBI TOTYYEHUS HHBEPCHOM HACETICHHOCTH M PabOTy TBEPIOTEIBHBIX
ONITUYECKUX KBAHTOBBIX T'€HEPATOpPOB (HAa MpUMepe PyOMHOBOTO M HEOJWMOBBIX Ja3epoB). 3HATh
OCHOBHBIE PEXUMBI PabOThl (PEeXUM CBOOOJHOW TIeHEpaluu, MOAYISIUH JOOPOTHOCTH, PEXKUM
CUHXPOHM3AallUd MOJ), UX OCHOBHBIE XapaKTEPUCTUKU M CIOCOOBI MX modydeHus. lmersb
IIPEJCTAaBICHUE O paboTe SJIEKTPOONTHYECKHX 3aTBOPOB, IMACCHBHBIX 3aTBOPOB S MOIYJISILMU
JTOOPOTHOCTH UJISI CHHXPOHU3ALUHU MOJI.

Heo6xonumo 3HaTh paboTy, crnocoObl MojyuyeHus UHBEpCcHOM HaceneHHocTH He-Ne nasepa,
ponb OydepHOro raza — renus, ONTUMaIbHBIE YCIOBUS pabOThl (MaplraibHbIC JaBIEHUS B paboueit
cMmecH, o0IIee aBJIeHue CMECH, TOK paspsija, BIMSHUE IUaMeTpa razopaspsaHoi Tpyoku). Jlazep Ha
YIJIEKHCIIOM Ta3e, KaKOB COCTaB paboyeil CMecH, poiib KaXJI0r0 KOMIOHEHTa. THIbI Ja3epoB Ha
YIJIEKHUCIIOM Ta3e M MX OCHOBHBIC XapaKTEPUCTUKU (OTIAsHHBIC JIa3€Pbl, C MPOAOIBHON MPOKAYKOH, C
nonepeunoi mpokaukoit, TEA-nazepsl, uX 0COOEHHOCTH).

11. YYEBHO-METOIWYECKHWE PEKOMEHJIAIIUM JIJISI IPENIOJJABATEJIENR

Heo6xonumMo n1aTh CTyAE€HTaM BO3MOXHOCTb YCBOMTb OCHOBHBIE 3aKOHBI B3aMMOAEHUCTBUS
JIEKTPOMArHUTHOTO H3IY4YeHHsS ONTHYECKOrO0 M PpaJMOAMana3oHOB ¢ BemiecTBoM. Omupasich Ha
3aKOHBI M3JIy4€HHs TBEPJOrO Teja, HaJ0 MOKa3aTh TaKhue OCHOBHBIE 3aKOHOMEPHOCTH CIIOHTAHHOTO U
WHAYILIMPOBAHHOTO M3TYYEHUH, KaKk A ~ KyOy 4acTOTbI, paBEHCTBO KOX(PPHUIIMEHTOB DUHIITEHHA 115
MOTJIOIIEHUST M W3dMy4deHus. Hamo, WCMoNb3ys COOTHOWICHHWS  HEOIPENeNIeHHOCTEeH, JaTh
MPEJCTaBICHUS O HIDKHEM TMIpeleie pPacXOAMMOCTH WHIYIWPOBAHHOTO H3JIYyYEHHUs, O €ro
CTIEKTPAIGHOW IIMpPUHE, KAaYECTBEHHO II0Ka3aTh CBS3b KOX(P(PHUIMEHTOB YCHJICHHS W IOTJIOMICHUS
JIEKTPOMArHUTHOIO M3JIy4E€HUS B Cpele C paclpeieleHUEeM HACEIEHHOCTEH SHEpPreTHYecKUX
YPOBHEH, JaTh NpeAcTaBiIeHHE 00 HMHBEPCHOM HACENIEHHOCTHM M a0COJIIOTHOM OTpHULATEbHON
temmneparype. Iloka3ars crnocoObl MONy4YeHUs] YCUIIEHUS B TyYKOBBIX MOJIEKYJISIPHBIX T€HEPATOPOB, UX
OCHOBHBIE XapaKTEPUCTHKH (Ha MPUMEPE MOJIEKYJIIPHOTO T'eHepaTopa Ha Iy4Ke MOJIEKYJl aMMHaKa).

Heo6xonumMo 0OBSICHEHUTH SBICHHS 3JIEKTPOHHOI'O IMapaMarHUTHOTO PE30HAHCA U SIIEPHOTO
MarHWTHOTO pE30HAHCA KaK C TOYKM 3PEHHUS KIACCHUECKOW (M3MKH, TaK W HCIOJIb30BaHHEM
KBaHTOBOMEXaHUYECKUX TpeacTaBieHud. HyXHO naTth mpejacTaBieHue O BpeMeHax W (pu3myecKux
MeXaHU3MaX CIUH-CIUHOBOM W CIMH-PEIICTOYHON pelaKkcallid, YTO TaKOoe€ OJHOPOJHOE U
HEOJIHOPOJHOE YUIMpPEHUE CHEeKTpajdbHbIX JuHUM. [IpeacraBienue o6 3ddexre CMHOBOroO 3xa, €ro
00BsSICHEHUE C TOUYKH 3peHus Knaccuueckoi ¢usuxu. [IpakTnyeckne npuMeHeH s SBJICHUS CIIMHOBOTO
sxa.  Pacckazath 00 OCOOEHHOCTAX NapaMarHUTHOM peJakcallud MOHHBIX KpPUCTAJUIOB, HX
NPUMEHEHHE B KBAaHTOBBIX MHOTOYPOBHEBBIX IapaMarHUTHBIX YCHJIUTENSAX, NPEACTaBICHUE O
ITYMOBBIX CBOWCTBaX KBAaHTOBBIX ApaMarHUTHBIX YCUIIUTEINIEH.

[Tepexons K ONTUYECKOMY TUANA30HY HEOOXOAUMO OOBSICHUTH OCOOCHHOCTH B3aUMOICHCTBUS
ONITUYECKOTO M3IIyYeHHs C BEUIECTBOM, OCOOCHHOCTH €r0 HMCIOJIb30BaHUS B YCTPOWCTBAX KBaHTOBOM
aneKTpoHUKU. Heob6xoaumo mMeTh npeacTaBieHHe 00 OCHOBHBIX CIIOCOOAaX IMOY4YEHHs MHBEPCHOM
HACEJICHHOCTH B ONTHYECKOM Juara3oHe. HyXHO pacckas3Th, 4TO TaKO€ ONMTUYECKHN PE30HATOP, YeM
OH OTJIMYAETCs OT PE30HATOPOB PaMOAMAIa30HA, HAYYUTh OLICHWBAaTh OCHOBHBIE BHJIbl IOTEPb, MX
BIMSHUE Ha CBOMCTBAa pPE30HATOPOB, JaTh IPEACTaBIECHUS OO0 YCTOHYMBBIX M HEYCTOMUUBBIX
pe3oHaTopax. Packa3aTb COOCTBEHHBIX THIAX KOJIEOAHUH ONTHYECKUX PE30HATOPOB (MoOJax).
KayecTBeHHO HM300pa3uTh pacnpeneieHue 3MEKTPUUECKOro MOl A Pa3iIMYHbIX MOJ, IOKa3aTh
OCHOBHBIE METO/IbI CEJIEKLIUU TUIIOB KOJIEOaHHIA.



PacckazaTh crocoObl MOJIyueHHs] WHBEPCHOM HACENEHHOCTH W paboTy TBEPAOTEIbHBIX
ONITUYECKUX KBAHTOBBIX F€HEPATOPOB (HA MpUMepe pyOMHOBOTO U HEOAMMOBBIX JIa3€POB), OCHOBHBIE
PEXHUMBI pabOThI, X OCHOBHBIE XapAaKTEPUCTUKH U CIIOCOOBI UX MOJIYUYEHHUS.

ITokazaTth paboTy, crnocoObl MoixydeHHss WHBEpcHOM HaceineHHocTH He-Ne nazepa, pousb
OydepHoro raza — renusi, ONTUMaJbHBIE YCIOBUS pabOTHI (MTaplHalbHbIe AaBlIeHUs B pabouell cMmecH,
oOIee maBJICHHME CMECH, TOK paspsja, BIWSHHE IUaMeTpa Ta3zopaspsaHoi TpyOkm). Jlazep Ha
YIJIEKHCIIOM Ta3e, KaKOB COCTaB palboueil cMecH, poib KaXJ0ro KOMIOHEHTa. Tumbl ja3epoB Ha
YIJIEKUCIIOM ra3e M MX OCHOBHBIE XapaKTEPUCTUKHU (OTMAasHHBIE JIa3epbl, C MPOAOIBbHON MPOKAaUKOH, ¢
nonepeyHoi npokaukoil, TEA-na3epsl, UX 0COOEHHOCTH).

ABTOP(BI):

Cumaiino Urops [lerposuy, K.¢.-M.H.



