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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BBEJIEHME B KBAHTOBVYIO PAITMODPU3UKY
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AHHOTALMS

I/I3y‘IeHI/I€ OCHOBOIIOJIararomurx BOIIPOCOB B3aI/IMOIIeI>’ICTBHSI OINTUYCCKOTO0 M3JIYUYCHUSA 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

CHICKTPAJIbHBIMH XAPAKTCPUCTHKAMU.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

I/I3y‘-IeHI/IC OCHOBOIIOJIararomunux BOIIPOCOB B3aHMMOJEHCTBUSI OINTUYCCKOIO0 M3JIYUYCHUSA 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

CIICKTpAJIbHBIMU XapaKTCPUCTUKAMU.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

HI/ICHI/IHHI/IHa 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 | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu
3HaHU#) MpoheCcCUOHATBHON NeATeTbHOCTH:

[IpoBeneHne Hay4HBIX
Y aHAJIUTUYECKUX
HUCCIIEIOBAHUN 110
OTJIETIbHBIM pa3zeliaM
(aTamam, 3agaHUSIM)
TEMBI (MPOEKTa) B

JlesTenbHOCTh MO
pa3paboTke
MaTepHuaosB,
MOKPBITUH, TPUOOPOB

cranaaprt-I1C, ananns
OIbITA)

HAYYHO-UCCIIE0BATEIbCKUI

ITIK-1 [1] - Ciocoben
MPOBOANTH COOp, aHATTU3
HAay4YHO-TEXHUYECKOU
uHpOpMaluy,
OTEYECTBCHHOTO U
3apyOEKHOTO OIBITA 110

3agaua O0BeKT NI Koa m HaumenoBanue Koa v nHaumenoBanue

npogeccHOHAIbHOM 00/1acTh 3HAHUS npogeccHOHATBLHON HHAUKATOPA

nesiteabHocTu (311]1) KOMIIETEHI[MH; JIOCTHKEHUS
OcHoBanue npogeccnoHaIbHOM
(mpogeccuoHaTBLHBIN KOMIIeTEeHI[U U

3-I1K-1[1] - 3naTh
crnoco0sI coopa,
aHaJIM3a Hay4Ho-
TEXHUYECKON
nH(popMaluu,
OTEYECTBEHHOI'O U




paMKax MpeaMETHOU
o0acTu 1o npoQuIko
crielMaIn3aliy B
COOTBETCTBUHU C
YTBEP>KI€HHBIMU
TJIaHAMU U
METOANKAMHU
HUCCIIEJOBAHUN.
y4acTHe B MPOBEJCHUN
HaOJIIOEeHNI 1
U3MEPECHUH,
BBITIOJTHCHU T
SKCIEPUMEHTA U
00paboTKe TaHHBIX C
HCII0JIb30BaHUEM
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHI; y4acTHe B
IIPOBEJIEHUU
TEOPETUUECKHUX
HCCIIEJOBaHUIA,
[IOCTPOCHUU
(buznueckux,
MaTeMaTHYECKUX U
KOMITbIOTEPHBIX
MOJIEJIEN U3y4aeMbIX
MPOLIECCOB U SIBJICHUI,
B MMPOBEJICHUU
AHAITUTUYECKUX
HUCCIIEIOBAHUN B
IIpeIMETHOM 001acTu
0 MPOPHITIO
CHelMaTU3alNH;
ydacTue B CO3/1aHuu
HOBBIX METOJIOB U
TEXHUYECKUX CPECTB
Hccae0BaHUM U HOBBIX
pa3paboToK;

ydacTue B pa3paboTke
HOBBIX aJITOPUTMOB U
KOMITBIOTEPHBIX
MIPOrpaMM il Hay4HO-
HCCIIEA0BATENIbCKUX U
MPUKJIAIHBIX LEJeH
BBIOOP METO/IOB U
MOJIXOJIOB K PELICHUIO
IIOCTABJIEHHOMN
HAY4YHOH MPOOIIEMBI,
(dhopMynupoBKa
MaTEMaTHUYECKON
MOJIEJIH SIBJICHMUS,
AHAIUTUYECKUE U

MPUPOJHBIE U
COITMAJIbHBIC SIBICHUS
U TIPOIIECCHI,
00BEKTHI TEXHUKH,
TEXHOJIOTHH 1
MIPOU3BOJICTBA,
MOJICIU, METOIbI K
CpeacTBa
(byHIaMeHTaNbHBIX U
MPUKIIATHBIX
HUCCIICAOBAaHUN U
pa3paboToK B
00J1aCTH MaTeMaTUKH,
(UMK U JPYyTUX

TEMATUKC UCCIICAOBAaHUA

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 25.049,
40.011

ITK-2 [1] - Criocoben
BBIOUPATH M TPUMEHSTh
Heo0xoaumoe
obopyoBaHue,
WHCTPYMEHTBI K METO/IbI
HCCIICIOBAHNM IS
peleHws 3a/1a4 B
n30paHHOMN IpeaMETHON
obnactu

Ocnosanue:
[TpodeccrnonanbHbI
crannapt: 06.001,
25.049, 40.011

3apy0ex)HOTOo OMbITA IO
TEeMaTHKe
UCCIICZIOBAHMUSL.
V-TIK-1[1] - YmeTs
CUHTE3UPOBATh U
aHAITM3UPOBATH
HAyYHO-TEXHUYECKYIO
nH(pOpPMaLUIO 10
TEMaTHKe
WCCIICZIOBAHMUSL. |
B-TIK-1[1] - Bnanetrs
HaBBIKaMu cOopa,
CUHTE3a M aHaJH3a
HAay4YHO-TEXHUYECKOM
uHpopManuy,
OTEYECTBEHHOTO U
3apy0exHOTr0o OMbITa IO
TEMaTHKe
UCCIIeIOBAHMUSL.

3-1IK-2[1] - 3naTh
COBPEMEHHOE
o0opyaoBaHue,
WHCTPYMEHTHI 1
METO/Ibl CCIeI0BaHUN
IUTSL pEIICHUS 33124 B
n30paHHON
MpeIMETHOH 001acTH. ;
V-IIK-2[1] - YmeTh
KPUTHYECKH
OLIEHUBATh, BEIOUPATh
o0opyI0BaHus,
UHCTPYMEHTOB U
METOJO0B MCCIICJOBAaHUI




YHCJICHHBIE PacyeThl
CO3JIaHKE MTPOTPaMM U
KOMILIEKCOB IPOrpaMm
Ha 0a3e cTaHJapTHBIX
MaKeTOB ISt
BBITIOJTHEHUS PaCUETOB
B PaMKax
MaTeMaTHIECKUX
MOJEJIEH, y4acTHUE B
pa3paboTKe HOBBIX
QJITOPUTMOB U
KOMITBIOTEPHBIX
Iporpamm Jyis Hay4HO-
HCCIIEIOBATENbCKUX 1
MIPUKIIAJIHBIX IIeTeH
MOJITOTOBKA JJAHHBIX
JUIsL COCTaBIICHUS
0030pOB, OTUETOB U
Hay4HBIX ITyOIMKaLui,
y4acTHe BO BHEIPEHUH
pe3yabTaToB
HUCCIIEJOBAaHUN U
pa3paboTok

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

€CTECTBEHHBIX U
COIIMATBHO-
HKOHOMHYECKUX HayK
o MpoQuIIsAM
IIPEAMETHOU
NeSITETTHHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, &
Takxe B cepax
HAYKOEMKOTO
IIPOM3BOJICTBA,
yIpaBJICHUS U
OusHeca.

ITIK-9 [1] - CriocobeH k
MaTeMaTHU4eCKOMY U
KOMITBIOTEPHOMY
MOJICIIUPOBAHUIO
00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUI B
n30paHHON IpeaAMETHON
obnactu

OcHosanue:
[TpodeccrnonanbHbIit
cranaapt: 06.001,
40.008

B U30paHHOMI
MpeAMETHOM 00IacTH |
B-TIK-2[1] - Bnanets
HaBBIKAMH BBIOOpA U
MIPUMEHEHUS
obopyoBaHue,
WHCTPYMEHTHI U
METOABI UCCIIETOBAHNN
JUTS pelleHus 3a/1a4 B
n30paHHON
MpeIMETHOM 00MIacTH.

Hamnpasnenus/nienu
BOCITUTAHUS
[IpodeccrnonanpHOE
BOCITUTAHHE

3anaun BocruTaHus (KOx)

Co3zanue yciaoBHi,

oOecnieunBaroImux, GOpMHUPOBAHNE
HAyYHOTO MUPOBO33PEHMUSI, KYJIbTYPbI
NOMCKa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TPAKTUYECKUX
pELIEeHNI, KpUTUUECKOTO OTHOILIEHUS
K ACCIIEI0OBaHUAM JDKEHAYYHOTO TOJIKA

(B19)

BocnmraTensHBINA TOTEHITHAT
JUCHUTUINH

l.Mcnonp3oBanue
BOCITUTATEIBHOTO NOTEHIINAIIA
TUCIUTIINH/TIpakTUK «Hay4aHo-
uccleoBaTenbcKas padboTay,
«IIpoekTHas MpaKTUKa,
«Hay4HbII cemuHap» JUIs:

- hopMHUpPOBAHUS TTOHUMAHHUSI
OCHOBHBIX ITPUHIUIIOB U
CIOCO0OB HAYYHOTO MTO3HAHMS
MUpa, pa3BUTHUSA




[Ipodeccrnonanbroe
BOCIIUTaHHE

Co3zanue yciaoBuid,
obecrneynBaronnx, OpMUPOBAHUE
TBOPYECKOTO
MH)XEHEPHOT0/TIPO(heCCHOHAIBHOTO
MBIILICHUS, HABBIKOB OPTaHU3aIlUN
KOJIJIEKTUBHOU MPOEKTHOMN
nesitenibHOCTH (B22)

UCCJIEJOBATEIbCKUX Ka4eCTB
CTYJI€HTOB ITOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEOBATEIBCKUE
MPOEKTHI 10 00JIACTAM HayUHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIHTATEIBHOIO MOTEHIINAJA
nucuuriul "Vctopust Hayku u
umxenepun', "Kpurnueckoe
MBIILIEHUE U OCHOBBI HAYYHOM
KoMMyHuKaruu'", "Benenne B
cnenuansHocTh", "HayuHo-
uccieaoBarenbekas padora',
"HayuHbIil ceMuHap" ajis:

- opMHUpOBAHUS CTIOCOOHOCTH
OTIENSTh HACTOALIUE HAYYHbIE
UCCJIEIOBAHMSI OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJIEHTAMM 3aHATUN U
peryJsipHbIX Oecen;

- popMHUpOBaHUS KPUTHUECKOTO
MBIIUICHUS, YMEHUS
paccMmaTpuBaTh pa3iIuyHbIE
UCCJIEJOBAHMS C SKCIIEPTHOM
MO3UIMH ITOCPEICTBOM
00CYX/IEeHUS CO CTyI€HTaMU
COBPEMEHHBIX HCCIIEIOBAHUM,
HCTOPUYECKUX IPEIIIOCHUIOK
MOSIBJICHUS TEX WM UHBIX
OTKPBITUNA U TEOPHH.
1.Ucnonb3oBanue
BOCIIMTATEIBHOIO TOTEHIIAAJA
JUCIUIUINH PO eCCHOHATBHOTO
MOJTyJIS JUTSl Pa3BUTHSI HABBIKOB
KOMMYHHKAIH, KOMaHIHON
paboThI U INAEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
CJIeZIOBATh B MPO(heCcCHOHATBHOM
JEATEIBHOCTH HOPMaM
MIOBEIEHNS, 00ECIIEYNBATOIIIM
HPABCTBEHHBIN XapakTep
TPYAOBOM AEATEILHOCTH U
HECITy>KeOHOTO TTOBEICHHSI,
OTBETCTBEHHOCTH 3a NPUHSATHIE
pellIeHus Yepe3 MOATOTOBKY
IPYIIOBBIX KYPCOBBIX pabOT U
MPAKTUYECKUX 3aJaHH, peleHue
KEWCOB, MPOX0K/IEHUE MPAKTUK U
noarotosky BKP.
2.cnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIINATA
JUCIUILIMH IpOo(eCCUOHATIBLHOTO




[Ipodeccuonansroe
BOCIITUTAHUC

[IpodeccuonansHOE
BOCIIUTAHHE

Coznanue ycnoBu,
o0ecrneunBaronx, opMUPOBaHUE
KyJIBTYpbI 6€30IIaCHOCTH IIPU paboTe ¢
na3epHbIM u3nyyeHuem (B27)

Coznanue ycinoBui,
o0ecrneynBaronux, opMUPOBAHUE
KYJIbTYpBI O€30MTaCHOCTH TIPH paboTe
Ha YKCIIEPUMEHTAIBHBIX H
MPOMBIIIJICHHBIX YCTAaHOBKAX BBICOKOM
MmorrHocTr (B28)

MOJIYJIS JUIst: - POPMUPOBAHUS
MIPOU3BOJICTBEHHOT'O
KOJUIEKTUBH3MA B XOJIe
COBMECTHOTO PEIICHHS KaK
MOJICTIHHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TaKXkKe IMyTeM
MOJIKPEIUICHHE PAIlMOHAIBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICUCTBUS B IPOEKTHOU
JeSATeTLHOCTH YMOIIMOHATBLHBIM
3¢ (deKkToM ycrenrHoro
B3aUMOJICCTBUS, Oy IIICHUEM
pocTa o01iei 3pPEeKTUBHOCTH
TP PACTIPECIICHUH MPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHWJIBHBIMU KOMIICTCHTHOCTHBIMHU
¥ DMOIIMOHATILHBIMU CBONCTBaAMHU
YJIEHOB POEKTHOM I'PYIIIBI.

1. cnonp3oBanue
BOCIHUTATEIBHOIO MMOTEHIINAJA
npOoGUIBHBIX TUCIUIUIMH U BCEX
BUJIOB MPAKTUK JUIS: -
dbopMUpOBaHUS KYIbTYPHI
Ja3epHOM 6€30MacHOCTH
IIOCPEACTBOM TEMATHUECKOT O
AKIIEHTUPOBAHUS B COJICPKAHUU
TUCIUIUIMH ¥ Y4eOHBIX 3aaHU,
HOJIFOTOBKHU 3cce, pedepaTos,
JUCKYCCHIA, a TAK)KE B XOJI€
MPAKTHYECKON paboThI €
Ja3epHBIM 000PYIOBAHUEM. -
(bOopMUPOBAHUS KYJIBTYPBI
6e30macHOCTH IpU paboTe Ha
AKCIIEPUMEHTAITLHBIX U
MIPOMBIIIICHHBIX YCTAHOBKAX
BBICOKOWM MOIIIHOCTH U
UMEIOIITIMH TTOBBIIIEHHBIH
YPOBEHb ONAaCHOCTH Yepe3
BBITIOJTHEHHUE CTYyIEHTaMHU
MPaKTUYECKHUX U JTabOpaTOPHBIX
paboT, B TOM UHuCIIe Ha
000pyA0BaHUU AJIS1 UCCIIEJOBAHUS
BBICOKOTEMIIEPATYPHOM MIa3MBbl.
1.Ucnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINAJA
POGUITBHBIX TUCITUTUIAH U BCEX
BUJIOB MPAKTUK JUIS: -
(bOopMUPOBAHUS KYIBTYPBI
Ja3epHoi 6e30MacHOCTH
MOCPEACTBOM TEMATHUECKOTO
AKLIEHTUPOBAHUS B COJIEP>KAHUU
JUCIUILIAH ¥ YIeOHBIX 3aJaHHMH,




HOJTrOTOBKH 3cce, pedepaTos,
JIUCKYCCHUH, a TaKXKE B XO/€
MPAKTHYECKON paboThI ¢
Ja3epHBIM 000pPYIOBaHUEM. -
dbopMUpOBaHUS KYIbTYPBI
0e30MmacHOCTH MpH padboTe Ha
IKCIIEPUMEHTAIBHBIX U
MPOMBINIICHHBIX YCTAHOBKAX
BBICOKO MOIITHOCTH U
UMEIOTITIMH TTOBBIIIICHHBIH
YPOBEHb OIACHOCTH Yepe3
BBITIOJTHCHHE CTYICHTAaMHU
MPAKTHYECKUX U Ta00OPATOPHBIX
pabot, B TOM YHCIIe Ha
000pyIOBaHUU JJIs1 UCCIICIOBAHUS
BBICOKOTEMIIEPATYPHOI IJIa3MBbl.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, KX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

IL.II

HaumenoBanue
pasaena yueOHoi
AUCHMILIUHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHuapsi )/
JlaGopaTopHble
padoThl, yac.

Oo0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs)

MakcuMaJabHBIN

0aJui 3a pa3gena™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuaukaropsl
OCBOEHHSA
KOMOeTAHIIAIA

6 Cemecmp

OcHoBHBIE (pU3MUECKUE
TIOHSTHS

16/8/0

[\
(V]

S
oo
NN
|
A

BzaumoaeiictBue

9-15

14/7/0

25

KH-15 | 3-IIK-




paguon3IIyYEHHUs c
BEIIECTBOM. Ma3zepsl

V-
IK-1,
B-
[K-1,
3-TIK-
2,

V-
[1K-2,
B-
[1K-2,
3-IIK-
9,

V-
I1K-9,
B-
I1K-9

HUmoeo 3a 6 Cemecmp

30/15/0

50

KoHnTpoibHbIe
MeponpusiTuss 3a 6
Cemectp

50

3 3-IIK-
1,

V-
IIK-1,
B-
IIK-1,
3-IIK-
2,

V-
I1K-2,
B-
I1K-2,
3-I1K-
9,

V-
I1K-9,
B-
I1K-9

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJTbHBIX OaJIOB JIOJbKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o03na | Ilos1HOEe HAUMEHOBaHHE
YeHHue

KN KonTposb 1o nroram

3 3auer

KAJIEHJIAPHBIN IVIAH

| Henen | Tempbl 3anaTuii / Conep:kaHue

| Jlek., | IIp./cem. | JIao., |




" yac. , yac. yac.
6 Cemecmp 30 15 0
1-8 OcHoBHbIe pu3nYecKHe NOHATHS 16 8 0
1 BBenenue Bcero ayiutopHbIX 4acoB
[Ipenmer GOTOHUKN U KBAaHTOBOU AJEKTPOHUKU. VcTopus 1 | 0 | 0
pa3Butus. Llens u 3agaun Kypca. Ownnaitn
0 |0 |0
2-8 OcHoBHbIE PpuU3HYeCKHEe IOHATHS Bcero ayiuTOpHbIX 4acoB
CrioHTaHHBIE M MHAYLIHPOBaHHBIC epexoabl. Koaddummuentsr | 15 | 8 | 0
Oiinireiina. [lornomenue u ycunenue. MTaBepcHas Ounaiin
HACEJICHHOCTh SHEPreTHUYECKUX YPOBHEH U MoHsTHE 00 0 0 0
abCoOMOTHON oTpULIaTeNIbHON Temrieparype. CBoHCTBa
WHIYIIMPOBAHHOIO U3JIYYEHUS
9-15 B3aumoneiictBue paanousiiyueHus ¢ BenectsomM. Maszepsl | 14 7 0
9 KBaHTOBBIC YCHIMTEIN U TeHEPATOPbI PAAHOANANIA30HA Bcero ay1iutopHsIx 4acoB
DHepreTudecKkre ypoBHHU B razax. @opma crekTpaibHOU 2 | | | 0
muHuH. CiocoObl HAOMIOACHUS MTOTJIOICHHS paguousnydeHus | Ounaiin
B rasax. 0 | 0 | 0
10 MoJieky/JISIpHBIH FeHEePaTOP HA My4YKe MOJIEKYJ aMMHaKa Bcero ayIuTOpHBIX 4acoB
Crioco6 nosxyyeHus ycuineHus. MoIHocTh TeHepalii. 2 | | | 0
CrabunbHoCcTh yacToTel NH3  masepa. Omnaitn
0 | 0 | 0
11-12 | DnekTpoHHBbIH MapaMarHuTHbIA pe3onanc (IIIP) Bcero ayiutopHbIx 4acoB
Crnioco6s1 HaOmonenust JI1P. Penakcanus B mapamaruetukax. | 4 | 2 [0
Bpemena u pusnueckue Mexanusmel penakcauuu. OgHopoaHoe | Onnaiin
¥ HEOHOPOJHOE YLIUPEHHUE. 0 |0 | 0
13 - 14 | SIinepHblii MArHUTHBIN pe3oHanc (AMP) Bcero ayiutopHbIx 4acoB
Mupuna nuanii AMP. Crioco6s1 HabmroneHus SIMP. 4 |2 |0
Ownnaitn
0 |0 |0
15 Oco0eHHOCTH MapaMarHeTH3Ma HOHHBIX KPHCTAJLIOB Bcero ayIuTOpHBIX 4acoB
TpexypoBHEBBIE Ma3ephl HA TBEPJOM TeJE. Y CI0BUA 2 | 1 | 0
II0JIy4€HUs1 OTPULIATENIbHOM TeMIieparypbl. Binusaue Bpemenn | Ownaiin
penakcanuu. [llyMoBbIE CBOMCTBAa KBAHTOBBIX ITAPAMarHUTHBIX | () 0 0

YCUJINTEEH

CokpalleHHbIe HAUMEHOBAHMS OHJIAH OMIIUIA:

Oo603na | [Tos1HOe HaMMeHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
111 IlomHOTEKCTOBBIE JTEKIINHU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpPUAJIbI
ncC HMHTEepaKTUBHBINA CANUT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpn ocBOEHMM JaHHOW JUCIMILIMHBI OCHOBHYIO POJIb UTPAIOT ayJUTOPHBIC 3aHATHUS, a TAKXKE
caMOoCTOsITeNIbHAs paboTa CTY/IEHTOB, 3aKJII0YAIONIAsCS B BBIMOJHEHUH JOMAIIHUX 33/1aHUH, N3YYeHUU
MPOIIEHHOTO MaTepuana, MOArOTOBKE K MHUCHbMEHHBIM TecTaM. Jlisg Toro droObl TOKas3aTh
COBPEMEHHOE COCTOSIHME€ (OTOHMKM W KBAaHTOBOM paJlOPU3UKH, TPEAYCMOTPEHO IIHPOKOE
HCIIOJIb30BaHUE COBPEMEHHBIX HAay4YHBIX pPadOT M myOiMKanmuil Mo JaHHOM Teme, MOoCelIeHHe
nabopatopuii HUSLY MUOU. PekomenmyeTcsi MocenieHWe CTYyACHTAMH HAyYHBIX CEMHUHApPOB W
KoH(pepeHMi, nmpooaumbix B HUAY MU®DU, a takxke B APYruX MOCKOBCKMX YHHMBEpPCHTETaX MU
NHCTUTYTaX.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOEexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

CBa3p Mexay (opMUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBIICHA B ClIeAyIoLIeH TadnuLe:

KoMmnerennus NuaukaTopbl 0ocBoeHUsI ATTecTalMOHHOE MepOoNpusATHE
(KIT 1)

I1K-1 3-T1K-1 3, K-8, KI1-15
V-IIK-1 3, K-8, KI1-15
B-IIK-1 3, K-8, KI-15

I1K-2 3-IT1K-2 3, K-8, KI-15
B-IIK-2 3, K-8, KI1-15
V-IIK-2 3, K-8, KI1-15

I1K-9 3-T11K-9 3, K-8, KI1-15
V-I1K-9 3, K-8, KI-15
B-ITIK-9 3, K-8, KI-15

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKHUT B mpenenax orT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOrO Oajlla BKIIOYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM IIKaJIe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOU JUCITUTIIUHBI

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJCHTY, €CJIH OH IIyOOKO M IMTPOYHO
YCBOWJI IPOTPaMMHBIN MaTepra,
WCYEPIBIBAIOIIE, ITOCIEA0BATENBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO YBSI3bIBaTh
TEOPHIO C MPAKTHUKOI, HCTIONB3YET B
OTBETE MaTepHall MOHOTpapHUECKOM

90-100 5 — «omauyHo» A




JIUTEPaTypHl.

85-89 B O1leHKa «XOPOIII0Y» BBHICTABIISIETCS

75-84 C CTYZAEHTY, €CJIM OH TBEPIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMycKast

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJIACTCA CTYACHTY, CCJIIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puala,
33— HO HE YCBOWII €T0 JIETAICH, OIMyCKaeT
60-64 «Y0081€mMEOPUMENILHOY E HETOYHOCTH, HEJOCTATOYHO MPABHIbHBIC
(hopMyITUPOBKH, HAPYIIEHUS
JIOTHYCCKOU IIOCJICA0OBATCIIBHOCTH B
H3JI0KCHUHU IPOTPAaMMHOI'0 MaTcpuaja.

O1ieHKa «HEYI0BICTBOPUTEIBLHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
IpOrpaMMHOTO MaTepuana, JI0MmycKaeT
H 60 2— F cymecTBeHHbIe omnOKku. Kak npasuio,
1Ke «HEYO0B1eMEOPUMETLHOY OIICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCA CTYJICHTaM, KOTOPBIC HE MOT'YT
MPOAOJLKUTE 00ydeHue Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

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

2. O U 83 Bonnossle npouiecchl. OCHOBHBIE 3aKOHBI : yuebHoe mocodue, Mocksa: JlabopaTopus
3Hanui, 2020

3. OU K 44 KpanroBast 1 ontudeckas >eKkTpoHuka : , Cankt-IletrepOypr: Jlans, 2022
4. D1 M50 Jlazepnast texnonorus : , A. I1. MenymenkoB, Mocka: MUDU, 2008

5. 537 3-43 Tlpunnumnsl na3epos : , O. 3sento, Cankr-IletepOypr [u ap.]: Jlans, 2008

JOITOJIHUTEJIBHAS JIMTEPATYPA:
1. 535 A91 ®usuueckue ocHOBHI (POTOHUKH : yued. mocodue aiig By30B, B. A. Acranenko, M.: , 2005

2. 621.37 J181 KBanrtoBas snexkrponuka. [Ipubopsl u ux npuMeHeHue : yueOHOe MocoOue M1 By30B,
B. U. Aynxkun, JI. H. ITaxomoB, Mocksa: Texnocdepa, 2006

3. 537 K23 Jlexuuu o KBaHTOBOM 3nekTpoHuke : , Kapmos H.B., M.: Hayka, 1988



4. 537 C83 OcHOBBI KBAaHTOBOM 3J1EKTPOHUKH : , CTpaxoBckuit I.M.,Ycnenckuii A.B., M.: Beici.
mkona, 1979

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

I[MPOIT'PAMMHOE OBECITEYEHUE:

CrnenuaibHOE TIpOrpaMMHOE oOecriedeHue He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

1. caiiT kadeapst Ne70 HUSTY MU®U (http://kaf70.mephi.ru/)
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOU
JNCHUITVINHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

[Ipy wW3ydeHMM JaHHOTO Kypca HEOOXOAMMO TBEPJAO YCBOUTb OCHOBHBIE 3aKOHBI
B3aUMOJICHCTBUS 3JEKTPOMArHUTHOTO M3JyYEHHUS ONTHUYECKOI0 M PaJMOJMAINIa30HOB C BEIIECTBOM.
Onpnpasice Ha 3aKOHBI U3JyYEHHsI YEPHOI'O TEJA, HAJ0 YMETh BBIBOJWTH OCHOBHBIE 3aKOHOMEPHOCTH
CIIOHTaHHOTO W  HMHAYLUHMPOBAaHHOro wu3nyuyeHud. Hazmo ymers, HCHOIB3ys COOTHOILIECHMS
HEONPENENEHHOCTEH, OMYUYUTh MPEICTABICHUS O HUKHEM IIpeiesie PacXOAUMOCTH UHAYLHPOBAHHOTO
U3IY4YEeHUs, O €ro CHeKTpajJbHOH ImupuHe. HeoOXoaumo yMeTh KauyeCTBEHHO II0Ka3aTh CBS3b
KOO(Q(QUIMEHTOB YCWIEHHS U IMOIJIOIIEHUS JJIIEKTPOMArHWTHOIO M3JIy4yeHHs B Cpele ¢
pacrpesielleHueM HacelIeHHOCTeH PHEPreTHUeCKUX YpPOBHEH, MMETh MpPEICTaBIeHHE 00 HWHBEPCHOM
HACeJIEHHOCTH U a0COIOTHOM OTpUIlaTeNbHOM Temreparype. Hago umeTs npeacTaBieHue o crnocobdax
MONTyYeHHUS YCWJICHHWS B TYYKOBBIX MOJIEKYJSIPHBIX TEHEpaTOpOB, 3HATh (DU3HMKY (HOPMHUPOBAHUS
CHEKTPAJIbHOTO COCTaBa 3TUX TIE€HEPAaTOPOB, YMETh OLEHUTh MOIIHOCTh H3JIy4YEeHHsI, CTAOUIBLHOCTH
YacTOThI U OCHOBHBIE (h)aKTOPHI, BIUSIONINE HA CTAOMIBHOCTh U3TYUYEHHs] MOJIEKYJIIPHBIX T€HEPaTOPOB
(Ha mpuMepe MOJIEKYJISIPHOTO TeHEPaTopa Ha MyYKe MOJIEKYJI aMMHUaKa).

HeoOxomumo 3HaTh ¢usznyeckoe OOBSICHEHHE SBICHUS JJIEKTPOHHOTO IMapaMarHUTHOTO
pe30HaHCa U SAJEPHOI0 MarHUTHOIO PE30HAHCA KaK C TOYKH 3PEHHs KJIACCHUECKOW (DM3MKH, TaK U
HCII0JIb30BAaHUEM KBAaHTOBOMEXAHUYECKHUX INpeacTaBiaeHuil. Hy>kHO MMETh npecTaBlIeHuEe O BpeMeHax
1 PU3UYECKUX MEXaHU3MaX CIIUH-CIIMHOBOM U CIIMH-PEUIETOYHOM pellaKCaliy, 9TO TAKOE OJTHOPOTHOE
Y HEOJHOPOJHOE YUIMPEHHE CIEKTpaIbHBIX TUHHU. [IpencraBienue 00 3pdexre CIMHOBOTO 3Xa, €ro
0O0BSICHEHHE C TOUKH 3peHUs Kilaccuuecko ¢pu3uku. [Ipaktnueckue npuMeHeHHs SIBJICHUS. CIIMHOBOIO
sxa. Heobxomnumo umeTh mpencTaBieHHUs 00 OCOOEHHOCTSX MapaMarHUTHOM pejlakcalliid HMOHHBIX
KPUCTAJUIOB, UX NPHUMEHEHHE B KBAHTOBBIX MHOTOYPOBHEBBIX MapaMarHUTHbIX ycuiuTensax. HyxHo
yMETh MOKa3aTh YCJIOBUS MOJYYEHHUsS MHBEPCHOM HACEJIEHHOCTH, UMETh MPEJCTABICHUE O LIYMOBBIX
CBOMCTBAaX KBAHTOBBIX TapaMarHUTHBIX YCHUIIUTEICH.



[lepexoast K  ONTHMYECKOMY JHMana3oHy HEOOXOAWMO  MPEACTaBIATH  OCOOEHHOCTH
B3aMMOJICHCTBHS ONTHUYECKOTO W3JIyUYeHHUs] C BEIIECTBOM, OCOOEHHOCTH €ro HCIOJIIb30BaHUS B
YCTPOMCTBAX KBAaHTOBOHM AIEKTPOHHMKHU. HeoOXoauMo MMeTh IMpecTaBieHre 00 OCHOBHBIX CITIOCO0aX
MOJIyY€HUsI HHBEPCHOW HACEJIEHHOCTH B ONTHYECKOM Juana3zoHe. HyXHO 3HaTh, 4YTO Takoe
ONTUYECKUN PpPE30HATOp, YEM OH OTJIMYAETCS OT PE30HATOPOB paAMOJHAaNa3oHa, YMEThb OLIEHHUTH
OCHOBHBIE BHJbl TOTEPb, UX BIUSHME HA CBOMCTBAa pPE30HATOPOB, HMETh MpPEJICTAaBIECHUS 00
YCTOMUUBBIX M HEYCTOMUYMBBIX pe3oHaropax. Hamo 3HaTh pe30oHaHCHBIE CBOMCTBA PE30HATOPOB,
NIPEJCTAaBICHUS O COOCTBEHHBIX THMIAX KoJeOaHMH ONTHYECKUX pe3oHaTopoB (Moxaax). Hamo ymers
KayeCTBEHHO M300pa3uTh pacupeieNieHHe 3JIEKTPUUYECKOro MO JUIsl pa3iMyHBIX MO, OCHOBHBIE
METO/IbI CEJICKIIMH TUIIOB KOJICOaHUH.

Heo6xonumo 3HaTh cIOCOOBI TOTYYEHUSI HHBEPCHOM HACEJICHHOCTU M Pa0OTy TBEPIOTEIBHBIX
ONTUYECKUX KBAaHTOBBIX T'€HEPATOpOB (HAa HMpuUMepe PyOMHOBOTO M HEOAWMOBBIX Ja3epoB). 3HATh
OCHOBHBIE PEXUMBI pPabOThl (PEeXUM CBOOOJHOW TIeHEepaluy, MOAYJSLUU JOOPOTHOCTH, PEXKUM
CUHXPOHM3allUM MOJ), HX OCHOBHBIE XapaKTEPUCTUKU M CIOCOObI MX moidydeHus. lmersb
IIPEJCTAaBICHUE O paboTe 3JIEKTPOONTHYECKMX 3aTBOPOB, IMACCUBHBIX 3aTBOPOB JJS MOIYJISILUU
JNOOPOTHOCTH UJISl CHHXPOHU3ALUHU MOJI.

Heo6xonnmo 3Hath paboTy, cnocoObl MojyuyeHHs UHBEpCcHOM HaceneHHocTH He-Ne nasepa,
poinb OydepHOro raza — reius, ONTUMAJIbHBIE YCIOBHs pabOThl (MapluaibHbIe JaBleHHUs B padoyeit
cMmecH, o0Iee IaBJIeHne CMECH, TOK paspsija, BIMSHUE JuUaMeTpa razopaspsaHoi Tpyoku). Jlazep Ha
YIJIEKHCIIOM Ta3e, KaKOB COCTaB paboyeil cMecH, poib KaXJI0T0 KOMIOHEHTa. THIbI Ja3epoB Ha
YTJIEKUCIIOM Ta3e U UX OCHOBHBIE XapaKTEPUCTUKU (OTHAsSHHBIE JIa3ephl, C MPOJIOJILHOM MPOKAuKOH, ¢
nonepeyHoi npokaukoit, TEA-nazepsl, X 0COOEHHOCTH).

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIENA

HeoOxonumo naTh cTyAeHTaM BO3MOXKHOCTb YCBOUTH OCHOBHBIE 3aKOHBI B3aHMOJCHCTBUSA
ANEKTPOMArHUTHOTO HW3TY4YEHUS ONTHYECKOrO M paguoauana3oHoB C BemiecTBoM. Onupasch Ha
3aKOHBI M3JIy4€HHs TBEPJOrO Teja, HaJ0 MOKa3aTh TaAKHUE OCHOBHBIE 3aKOHOMEPHOCTH CIIOHTAHHOTO U
WHAYLMPOBAHHOTO M3TYYEHUH, KaKk A ~ KyOy 4acTOTbI, paBEHCTBO KOA(PPHUIUEHTOB DUHIITEHHA 115
TIOTJIOIIICHUA u H3ITy4YCHUH. Haz[o, HCIIOJIb3YA COOTHOILIICHUA HGOHpeI[eHeHHOCTCﬁ, JaThb
OpeaACTaBJICHUA O HWXHCM IMpPCACIC pacXxoaAuMOCTU HHAYLUUPOBAHHOI'O M3JIYUYCHUA, O Cro
CHGKTpaJ'II)HOI‘/II HUPUHE, KAYCCTBCHHO IIOKa3aTb CBA3b KOB(l)(i)I/IHI/ICHTOB YCUJIICHUA W MOITIOIICHUA
ANIEKTPOMArHUTHOTO M3JIy4YeHHMsT B CpeJe C paclpe/ieIeHUEM HaCeIeHHOCTeH HSHepPreTHyecKux
YPOBHEW, 1aTh TNPEICTaBICHHE 00 WHBEPCHOW HACEJICHHOCTH M a0COJIIOTHOM OTpHIIATEIbHON
temneparype. [lokazate criocoObl MoMy4eHHs YCUICHHS B TyYKOBBIX MOJIEKYJISIPHBIX T€HEPATOPOB, UX
OCHOBHBIE XapaKTEPUCTHKH (Ha MPUMEPE MOJIEKYJIIPHOTO TeHepaTopa Ha Iy4Ke MOJIEKYJl aMMHaKa).

Heo6xonumMo 0OBSICHEHUTH SBICHHS JIEKTPOHHOT'O MAapaMarHUTHOTO PE30HAHCAa U SIIEPHOTO
MarHuTHOTO pE30HAaHCAa KaK C TOYKM 3PEHHUS KIACCHUECKOW (U3MKH, TaK W HCIOJIb30BaHHEM
KBAHTOBOMECXaHHYCCKHUX HpGI[CTaBJIeHI/If/'I. Hy)KHO AaTb NPCACTABJICHUC O BPEMCHAX H (1)I/ISI/I‘~I€CKI/IX
MEXaHM3MaxX CIHH-COIMHOBOM U CIHH-PELIETOYHOW pelakcalMM, 4YTO TaKoe OJHOPOJHOE H
HEOJIHOPOJHOE YUIMpPEHUE CHEeKTpaidbHbIX JuHUM. [IpeacraBnenue o6 3pdexTe CMHOBOrO 3xa, €ro
00BSICHEHHE C TOUKH 3peHus Kilaccuueckoi ¢pu3uku. [IpakTuueckue npuMeHeHHs SIBJICHUS CITUHOBOIO
sxa.  Pacckazarb 00 0COOEHHOCTSX MMapaMarHUTHOM pelakcallid WOHHBIX KpPUCTAJIOB, UX
MPUMEHEHHE B KBAHTOBBIX MHOTOYPOBHEBBIX MAapaMarHUTHBIX YCHIIUTENAX, MPEICTaBICHUE O
IIYMOBBIX CBOWCTBaX KBAaHTOBBIX apaMarHUTHBIX YCUIIUTEINIEH.



[lepexons K ONTUYECKOMY TUANIA30HY HEOOXOAUMO OOBSICHUTH OCOOCHHOCTH B3aUMOACHCTBUS
OINITUYECKOT0 M3JIyYeHHs C BEUIECTBOM, OCOOCHHOCTH €r0 MCIOJIb30BaHUS B YCTPOWCTBAX KBaHTOBOM
3eKTpoHUKU. HeobxoaumMo mMeTh npeacTaBieHHe 00 OCHOBHBIX CIOCOOAaX IMOJY4YeHHs MHBEPCHOM
HACeJICHHOCTH B ONTHYECKOM Auana3oHe. HyHo pacckasTh, 4TO Takoe€ ONTHUYECKUN PE30HATOP, YEM
OH OTJIMYAETCs OT PE30HATOPOB paJHoJUana3zoHa, HAYYUTh OLEHHBAThb OCHOBHBIE BHJbI MOTEPb, HX
BIMSIHUE Ha CBOICTBa pE30HATOPOB, JaThb NPEACTABICHHUA 00 YCTOWYMBBIX M HEYCTOHYMBBIX
pe3oHaTopax. Packa3aTb COOCTBEHHBIX THIAX KOJIEOAHUH ONTHYECKUX PE30HATOPOB (MoJax).
KayecTBeHHO HM300pa3uTh pacnpeneieHue 3MEKTPUUECKOro MOl A pa3iIM4YHbIX MOJ, MOKa3aTh
OCHOBHBIE METO/IbI CEJIEKLIUU TUIIOB KOJIEOaHHH.

PacckazaTh crmocoObl TMOJyueHHs] WHBEPCHOM HACENEHHOCTH W PpaboTy TBEPIOTEIbHBIX
ONITUYECKUX KBAHTOBBIX F€HEPATOPOB (HA MpUMepe pyOMHOBOTO U HEOAMMOBBIX JIa3€POB), OCHOBHBIE
PEeXHUMBI pabOThI, X OCHOBHBIE XapAaKTEPUCTUKH U CIIOCOOBI UX MOJIYUYEHUS.

[Tokazate paboTy, cnocoObl MoiydeHuss MHBEpcHOM HaceineHHocTH He-Ne nazepa, posb
OydepHoro raza — reausi, ONTUMAJIBLHBIE YCIOBHS padoTHI (MMapiuaibHble JaBJICHUS B pabouell cMecH,
o0liee JaBlieHHME CMECH, TOK paspsja, BIMSHUE JUaMeTpa rasopaspsjaHod TpyOku). Jlazep Ha
YIJIEKHCIIOM Ta3e, KaKoOB cOCTaB paboueil cMecH, poiib Ka)XJ0ro KOMIOHEHTa. TuIbl ja3epoB Ha
YIJIEKHCIIOM ra3e U MX OCHOBHBIE XapaKTEPUCTUKHU (OTMAasHHBIC JIa3epbl, C MPOAOIBHOM MPOKAUKOH, ¢
norepeyHoi npokaukoil, TEA-na3epsl, UX OCOOEHHOCTH).

ABTOp(BI):

Cumaiino Urops [lerposud, K.¢.-M.H.



