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1. HEJIM OCBOEHMSA JUCIIAITJIMHbI

Llenpio Kypca sBISETCS M3y4YeHUE (U3UUYECKUX OCHOB HEYIOPSIOUYEHHBIX MOJIYIPOBOJHUKOB C
LEJIbI0 UCIIOJIb30BaHUS IOJIYYEHHBIX 3HAHUHN B BBICOKUX TEXHOJIOTHAX. 31€Ch PACCMAaTPUBAOTCS IIOHS-
TUS, PU3NUECKUE CBOWCTBA M 3aKOHOMEPHOCTH MX M3MEHEHHs B HEYMOPSJIO0YEHHBIX MOIYIPOBOIHH-
KOBBIX CUCTEMAX.

B pesynbrare n3yueHus JUCLUIIINHBI CTYACHTBI JOJIKHBI 3HATh:

1. OcHoBHbIE NOHATHS PU3MKHU HEYNIOPAJOUYCHHBIX MOITYIPOBOIHUKOB

2. Ou3nYecKre CBOMCTBA U 3aKOHOMEPHOCTH UX U3MEHEHUS.

W3naraemblil Kypc 1aeT BO3MOKHOCTb MOJIYYUTh JONOJHUTEIbHYI0 HHPOPMALUIO O MOJIYIPOBO/-

HHUKax.

Ilepedensb 3axa4 npodecCHOHANBbHOI eI TeJIbHOCTH BbINTYCKHUKOB:

Kon u naumeHoBa- | QO000111eHHbIE TPYAOBBIE (DYHKIINH TpynoBbie pyHKIHI
HHe npodeccuo- Koxn | HaumenoBanue Yposenb | HaumeHoBanue Konx |Yposensn
HAJIHOT'0 KBaJIM- (moaypo-
CTaHJapTa puxanun BEHb)
KBaJauGu-
KAlMH
01.001 ITegaror A ITemarormyeckas aes- | 6 OO6menenarornyeckas A/016 | 6
(memarormyeckas TEIBHOCTH 110 ¢yskuus. O0yueHue
gf}’ggﬁ:ﬁgﬂ’ i :EEE;;;EOB"‘HHIO e BocmutarenbHas AI026 b
HAYAJILHOM 00- 00pa30BaTeIbHOrO ACATEILHOCTD
meM, mporiecca
OCHOBHOM 00111eM, 00pa3zoBaTeIbHBIX Op- T R—— 7036 6
cpeaHeM 001eM raHM3aIMIX
JIESTEIIbHOCTh
o0pa3oBaHNH) JIOIITKOJILHOTO, HaYajlb-
(BocnuTAaTE b, HOTO 0011Iero,
YUHUTEb) OCHOBHOT'0 OOIIIETO,
cpeaHero oomero oo-
pa3oBaHUs
B ITenarornueckas nes- 6 ITegarornueckas B/03.6 | 6
TEJBHOCTh 110 JEATEIILHOCTD 110
MIPOSKTUPOBAHUIO U pe- peanuzainuy nporpaMmm
aNM3alnm OCHOBHOTO U CPEJIHETO
OCHOBHBIX 00111€00pa- o011ero oopa3zoBaHus
30BaTeNIbHBIX MTPO-
rpaMm
01.003 A [IpernogaBanme 1o J10- 6 Opranuszamus nesrenb- | A.01.6 | 6.1
[Memarormyueckas aes- MOJTHUTEIBLHBIM 00IIIe00- HOCTH 00yYaromuxcs,
TEIBHOCTD B JOTION- [pa3oBaTEIbHBIM ITPO- HaIpaBJICHHON Ha OcBO-
HHTeBHOM 06paso- rpaMmam. €HIE IONONHUTENLHON
. 00111e00pa30BaTENLHOM
BaHHH JCTCH U TPOTPaMMBIL
B3POCIIBIX Opranmsanus gocyrosoit| A.02.6 | 6.1
JIeSTEIbHOCTU 00yJaro-
IIUXCs B TIpoIlecce pea-
JIU3AIUY JTOTIOJTHUTEIIb-
HOM 00111e00pa3oBaTeb-
HOM NporpaMMel




ObecneueHne B3auMO- A.03.6 | 6.1
JNEHCTBUS C POAUTENSIMH
(3aKOHHBIMU TIPEICTABU-
TeJSIMH) 00yJarOINXCS,
OCBaWBaIOIINX AOOIHU-
TENBbHYI0 00111e00pa3o-
BaTENLHYIO IPOrpamMmy,
[IpH PELICHUH 3a1a4

06yqu1/151 1 BOCIITMTaHHUA

[enarornyeckuii KOH- A.04.6 | 6.1
TPOJIb ¥ OIICHKA JIOTIOJI-
HUTEJIBHOM 00111e00pa-
30BaTEIbLHON MPOTpaM-

MBI

Pazpaborka nporpamm- | A.05.6 | 6.2
HO-METOIUYECKOTO
obecrniedeHus peannsa-
WY JONOJHUTEIHHON
00111e00pa30BaTEIILHOM

IIPOTPaMMBI

b OpraHu3auoHHO- 6 B/01.6 | 6.3
METOIMUECKoe obecrie-
YCHHE pealTu3alluu J10-
HOJHUTEIBHBIX 00I1Ie-

00pa30BaTenbHBIX MPO-

rpamMm

Opranuszanus U OpoBee-
HHUE MCCJIEIOBAaHUN PhIHKA
[yCJIYT JOTIOJIHUTENBHOTO
oOpa3oBaHwUs eTeH U
B3pOCIIBIX

6 OpraHu3aluoHHO- B/02.6 | 6.3
[earoruIeckoe Compo-
BOY/ICHHE METONYECKON
JEATCIIbHOCTH II€1aroron
ITOTIOJTHUTEILHOTO 00pa-

BOBAaHU

6 IMOHUTOPHHT H OIICHKA B/03.6 | 6.3
KauecTBa peayn3alluy Ie-
maroraMu JOIIOJIHUTEIb-

HBIX 001Ee00pa3oBaTeb-

HBIX IIPOrpaMM

C/03.6 | 6.3

C Opranu3anuoHHO- 6

nejaroruyeckoe oodec-
MeYEeHNe peaTn3ainn
JIOTIOJTHUTENILHBIX 00-
eo0pa3oBaTENbHBIX
mporpaMm

Opranu3zanus JONOIHH-
TETBHOTO 00pa30BaHuUs
JIeTeil ¥ B3pOCIIBIX IO
OJIHOMY WJIM HECKOJIBKHUM
HAIIPABIICHUSM JIE€ATENb-
HOCTH

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII MATUCTPATYPbI

I[I/ICLII/IHJII/IHa «Pu3uka HCYNIOPAAOUYCHHLIX MMOJYIPOBOAHHUKOB) BXOJUT B MAKCT JUCHUIIINH 6JIO-
ka 1 dopmupyromux GyHmaMmeHTampHOe 00pa3oBaHue MarucTpoB o HampasieHuto 03.04.02 dusuka.



Taoauna 3.1.

[Tpoduns «Duszmka MoIynpoBOTHUKOB» U u3ydaetcs B 4 cemectpe. B Tabn. 2.1 npuBeneHsl Ha3BaHUS

MPEIMETOB U Pa3/elioB, KOTOPhIE HEOOXOAMMO YCBOUTH ISl U3YUCHUS.

I[I/ICHI/IHJ'II/IHa «®Duzuka HEYNIOPAAOUYCHHBIX ITOJYIIPOBOAHNUKOB) ABJISACTCSA OCHOBHOMI AT U3YUCHUA

JUCHUITINH: «Du3uKn ITOJYIIPOBOIHHUKOBY, «Pu3nyecknue OCHOBBI BaKYYMHOﬁ TCXHHUKHNY, «OCHOBEHI

(1)I/I3I/IKO-XI/IMI/ILIGCKOFO aHaJIn3a», «®Dusmnka IMMOJIYIIPOBOJHUKOBBIX HpI/I60pOB», KOTOPBIC YUTAKOTCA I1a-

PpaliI€IIbHO WJIN IIO3XKE.

Css3pb JUCHUILIHHBI «PU3uKa HECYIIOPHAAOYCHHBIX ITOJYIIPOBOJAHUKOB)» C IIPEI-
MEeCTBYIOIUMHU JUCHUIINIMHAMUA U CPOKHA UX U3YYCHUSA

Tabumua 2.1
1 | By3oBckuii kypc ¢pusuku
2 | By3oBckuii MaremMaTuku
CBs3b JMCHUIIIHHBI €O CMEKHBIMM JHCHUIIIHHAMU
Tanuua 2.2
Jcuumiuza Pa3nensbl, 3HaHuE KOTOPBIX HEOOXOIMMO NPU U3YUYEHUHU AUCLUILIMHBI
®duzuka OcHOBHbBIE MOCTYJaThl M TMOJIO)KEHUS KBAHTOBOW TEOPUH; TYHHEIbHBIH
KOHJCHCHPOBAHHOTO | 3P PEKT; CTPOCHUE aTOMa U CBS3b C MEPUOTUICCKON CUCTEMON AIIEMEHTOB
COCTOSIHUS MenzeneeBa; BBICOKOTEMIIEpATYpHasi CBEPXIPOBOJMMOCTb M IPOCTEM-
IIME YCTPOMCTBA HA €€ OCHOBE
dusnyeckue OcHOBBI (PM3HMKH BaKyyMa, TeJla; IPUHIUIBI K METO/Ibl €T0 MOTyUeHHS.

OCHOBBI BaKyyMa

duznka
MOJTYTIPOBOIHUKOB

TCOPCTH‘ICCKI/IG OCHOBBI (1)I/ISI/IKI/I IMOJIYITPOBOJHHWKOB, KBAHTOBLIC 00BsIC-
HCHHA BCCX NPOUCCCOB IMMPOUCXOAAIINX B HUX IPU BHCITHUX BO3HCﬁCTBH-
AaX. Knaccm’pnxaum[ TBCPABIX TCJI Ha MCETAJJIbI, ITOJYIIPOBOJHUKN U OH-
QJICKTPHUKHU; OCHOBHBIC JJICKTPUUCCKHUEC, MATHUTHBIC U ONTUYCCKUC CBOH-
CTBa TBEPABLIX TCJI, MCXaHU3MBI IIPOTCKAHUA TOKAIO

OcHOBBI (HU3HKO-
XMUMHUYECKOTO
aHaIM3a

MCTOI[I)I OKCIICPUMCHTAJIBHOT'O MOJTYYCHUA U HCCICAOBAHUA IMapaMCTPOB
" XapaKTCPUCTUK MATCPUATIOB, TBCpHOTGJ’ILHOﬁ, HAaHOJ3JICKTPOHUKH. Tex-
HOJIOTHUA H3TOTOBJICHHUA 5JICMCHTOB BHGKTpOHHOﬁ TexHuku. OCHOBHEIC
TCHACHI WU PAa3BUTUA SHCKTpOHHOﬁ KOMIIOHEHTHOM 0a3bl

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

[Tpouecc u3yueHus: AUCUMILTUHBI HAMpaBJieH Ha (OPMUPOBAHUE AJIEMEHTOB CIEAYIOLIUX KOMIIe-
teHuui B coorBeTcTBUM ¢ PI'OC BO no gaHHOMY HalpaBJIEHUIO

JUTh U Pealin30BaTh
MIPUOPUTETHI COO-
CTBEHHOM

JCATCIIBHOCTH )44

CYpCHI ¥ MIX TIpeAeIbl (JINYHOCT-
HBIC, CHTYaTUBHbIC, BPEMCH-
HBIC), IIEJIECO00pa3HO UX UC-
MOJIb3YET;

Kox xowmre- HaumenoBanne | MHmukaTtop mocTikeHuss komme- | B pesymbrare ocBoe-

TCHIIUN KOMIICTCHIINN TCHIIUN HHUSA JUCHUITIINHBI
oOyJaronuics:

YK-6 CrniocobeH ormpee- VYK-6.1. OuieHuBaet cBou pe- 3Haer

OCHOBHBIE 3aKOHO-
MEPHOCTH (PU3UKHU
I1OJIyIIPOBOJHHUKOB;
Ymeer




CrocoOBI ee coBep-
[ICHCTBOBAHUS  Ha
OCHOBE CaMOOIICHK!

VYK-6.2. Onpenensier oOpa3oBa-
TeNbHBIE TOTPEOHOCTH U CIIOCO-
ObI COBEPIIICHCTBOBAHUS COO-
CTBEHHOH (B TOM YHCIIE TIPO-
(heccuoHaNbHOI) ACSITETLHOCTH
Ha OCHOBE CAMOOIICHKH;
VYK-6.3. BeiOupaer u peanausyer
C UCTOJIb30BaHNEM HHCTPYMEH-
TOB HENPEPHIBHOTO 00pa30Ba-
HUSI BO3MOKHOCTH Pa3BUTHUS
npodeccnoHaTbHBIX KOMIIETCH-
U ¥ COLIMAIBHBIX HABBIKOB;
VYK-6.4. BricTpauBaeT THOKYIO
npo(eCcCHOHATBHYIO TPACKTOPHIO
C YYeTOM HAKOIUICHHOTO OIIbITa

MPOTHO3UPOBATH pe-
3yJabTaThl PU3nye-
CKHX IPOILIECCOB;
MIPOU3BOIUTH PU3HU-
YECKUE U3MEPCHHUS,
MPEJICTaBIATh J1aH-
HBIC SKCIIEPUMCH-
TaJbHBIX HCCIIEI0-
BAaHUU B BUJE I'pa-
(bUKOB ¥ TaOIHIIL;
MPEACTABIATh pe-
3yJbTAThI 3KCIIEPU-
MEHTOB M Ha0Jr0/1e-
HUH B BUIE OKOHYA-
TEIBHOTO MPOTOKOJIA

po)eCCHOHAIBHON  JICSITCIIBHO- | HWCCIICIOBAHMS
CTH, TUHAMUYIHO H3MCHSIOIIUXCS
TpeOOBaHUI pbIHKA TpyAa U
CTpaTeruu JUYHOTO PA3BUTHSL.
K-1 Cnioco0Hocth camo- | ITK-1.1. 3HaeT OCHOBHEIE CTpaTervu 3Haer
CTOATENIBHO CTABUTH | MCCIENOBAHUI B BHIOpPaHHOM 0012~ 0a30BBIif MaTEMATH-
KOHKpETHbIe 3axaun | CTH $u3uku, Kputepun dhexTus- YECKUM armapar,
HAay4HBIX Hcciaeno- | HOCTH, OTPAHIHUCHIT IPUMCHIMO- UCIIOJIB3YEMBIH ISt
Bamuii B obmactu | ST bopmanuzanuu npu-
[IK-1.2. YMeeT BbIAETATH U CUCTE-
GU3MKN W pemarhb KJIaJIHBIX 3a/1a4 (Hu-
MaTU3UPOBATh OCHOBHBIE €I UC-
ux ¢ HOM?HH’IO co- CJIeIOBaHMH B BEIOpaHHON 00IacTH SHKH,
BPEMEHHOH AINAPA- | dysyiy, n3piekath MHOPMALIHIO 13 METO/Ibl U TIPUEMBI
Typbl W HHGOPMA- | pasjuyHBIX HCTOYHHKOB, BKIKOUAs PpCIICHHA TIPUKIA-
IIMOHHBIX TEXHOJIO- MEPUOANYECKYIO NIEYATh U JJIEK- HBIX 3a1a4 110 pac-
TMA C HCHOJIb30BA- | TPOHHBIE KOMMYHHKAIMH, IIPEJI- YEeTy OCHOBHBIX I1a-
HHUEM HOBEHIIIETO | CTaBIsAThH €€ B IOHATHOM BHJIC U 3(- PaMETPOB KPHCTAI-
OTEUECTBEHHOT0 M | PEKTUBHO HCIOJIB30BATS. JINYECKUX TEII,
3apy6eKHOTO OIBITA [1K-1.3. Bimageer HaBbIKaMHU aHaJIU- VYMeer
THYECKOW TiepepaboTKu I/IH(I)Op‘IIVIa— NPUMEHATH MaTeMa-
UMM, TPOBEICHUS MCCHEMOBAHMA C | 1pooine varone g
MOMOIIIBI0 COBPEMEHHOM armapary-
pbl U HH(POPMAIMOHHBIX TEXHOJIO- (bopmam13aLmm pe-
Tuii, 0000IEeHNs W TPeCTaBICHUS IICHUS TPUKTAHBIX
pe3yJIBTATOB, TONYYeHHHIX B mpo- | 3a4ad QU3MKH;
Hecce pelieHus 3aaad HCCIeIoBa- paboTarsb ¢ coBpe-
HUSL MEHHOW Hay4YHOU
IIK-3 CnocobHocTb pykoso- | [TK-3.1 O6nagaet 3HaHUAMH O Me- arnmaparypoi, npo-

AUTb Hay4yHo-
NccneoBaTeIbCKoM
AesATeNIbHOCTbi0 B 06-
nactm ¢pusmnkm obyua-
IoWwmMxcA No nporpam-
Mam baKkanaspumarta

TOJIaX ¥ OCOOCHHOCTSIX PyKOBOJICTBA
HaYYHO-UCCIIEI0BATENbCKOM Jes-
TEJIHHOCTHIO B 00JIaCTH (PU3UKH 1
OCHOBHBIX TPEOOBaHHUAX K HAYYHO-
(U3NIECKUM METOAaM UCCIIe0Ba-
HUSI HA YpOBHE OakanaBpuara.
[1K-3.2 CtaBuT Hay4YHBIC 3a1a91 IS
oOyuaromuxcs 1o nmporpammam 0a-
KaJaBpHuara B obJactu Gpu3mkw,
IUTAaHUPYET ¥ OPTaHN30BbIBACT UX
HAyYHYIO JIeSITEIbHOCTb.

I1K-3.3 Brnaneer nmpueMamu IUIaHU-
pPOBaHUS M OpTaHHM3alMK pPadOTH B

BOJIUTh U3MEPEHUS
OCHOBHBIX (hu3nye-
CKHUX MapaMeTpOB
KpHUCTAIJIOB;
Baaneer
HaBbIKaMu (popMa-
JU3aIUU TPUKIIAI-
HOM 3a71a4u (PUBHKY;
HABBIKAMU pacyera
HaHOCHUCTeM; (yH-
JTaMEHTAITbHBIMH
MOHSITUSMH,




paMKax HaydHBIX TPYII, CrocoOeH
3((EeKTUBHO BBINIOTHATH OTBEJICH-
HYIO POJIb B HAyUYHBIX HCCIICJOBAHH-
SIX, B TOM YHCJIE B KAYeCTBE PYKOBO-
JUTEI B TPYyIIax CTYACHTOB Oaka-
JIaBPOB.

3aKOHAMU M TEOpHsi-
MU COBPEMEHHOMN T€O-
pUH  KPUCTAIOB, a
TaK)Ke METOJaMHU TEH-
30pHOI0 onucaHus
buznyecKkux CBONCTB
KpPUCTAJIJIOB.

4. CTpyKTYypa " coep:KaHue TUCHHUILINHBI (MO1YJIs1)
4.1. CTpyKTYypa JUCHUIIHMHBI (MOIYJIA)

OO01mast TpyJ0eMKOCTh JUCIUTLIMHBI COCTABISACT 3 3a4eTHBIX equHuIlbl, 108 vaca.

CTPYKTYPA JUCHHUIIVINHbI

Taoauma 4.1
Bupr yueOHoi paboTh Bcero vac/3au. en.
KonTakTHas padora (Bcero) 66/1,8
Jlexumu (JT) 22/0,6
[Tpaktuueckue 3ansatus (I113) 44/1,2
CamocTrosiTesibHasi padoTa (Bcero) 42
[loaroroBka K NpakTUYECKUM 3aHATUAM 22
Kontposb camocTosiTensHOM paboTh 20
Bun otuetHocTH 3a4er
O01ast TPy10€MKOCTH 108/3
4.2 COAEP) XKAHUE JUCIHUIIJIUHBbI
Tabauna 4.1
2 =
~ | & 2
§ § ) % g
PA3JIEJBI JUCHUILUIMHBI B CEMECTPE E|lgF |8 =
S |88 |E |5
2225 |8
o | = M
= = 8
= | o
3 5
PA3JIEJI |. BBeieHre. 0COOCHHOCTH HEYIOPSIOUCHHOM 4 4 8
CUCTEMBI
PA3JIEJI Il. JIokamu3anus 3JIeKTPOHOB B 6 12 18
HEYIIOPSAOYEHHBIX ITOJIYIIPOBOJHUKAX
PA3JIEJT 11l. DHEpreTUYECKHiA CIICKTP HEYmopsaoYeHHoro | 6 14 20
IIOJIyIIPOBOJHUKAX
PA3JIEJI VI. SIBeHus nepeHoca B 8 14 22
HEYIOPAAOYECHHBIX MOJIYIPOBOIHUKAX




Hroro |22 44 | 166 |

JIeKIIMOHHbIE 3aHATHSI

Taoaumna 4.1

Ne Homep | HaumeHoBaHHe pa3/iesia M TeMbI JHCHHILITHHbI
n/n | JeKuuun

PA3JIEJI 1. BBEAEHUE. OCOBEHHOCTH HEYIIOPSJIOYEHHOM CHUCTEMBI

1 1 Tema 1.1. Onpenenenue HEYNOPSIOUEHHON CUCTEMBI

Tewma 1.2. IIpuunHBI OTCYTCTBHS TaJILHETO MOPsAKa (MOIeT OecTiopsIKa) B
HEYNOPSAJI0YEHHBIX MOJYIPOBOJHUKAX

Tema 1.3 Tunbl HEYyNOPSAJOYEHHBIX CUCTEM

Tema 1.4. HexoTopble 3KCIIEpPUMEHTAIbHBIE PE3YJIbTAThl UCCIIEOBAHUS ONTH-
YECKUX CBOMCTB HEYNOPSAIOYEHHBIX IOJYIPOBOJIHUKOB

2 2 Tema 1.5. HexoTopbie 3KCriepUMEHTaIbHbIE PE3YIbTaThl UCCICOBAHUS DJICK-
TPUYECKUX CBOMCTB HEYNOPSIOUCHHBIX MOJYIPOBOJTHUKOB

Tewma 1.6. O61me 0cO6EHHOCTH HEYNOPSAIOYEHHBIX CUCTEM

Tema 1.7. I110THOCTh SHEPreTUUECKUX COCTOSIHUN. Teopembl 0 KOppeIsiuu

PA3JEJI 1. JOKAJIM3ALUSA SJIEKTPOHOB B HEYIIOPAJTOYEHHBIX

MOJYINPOBOJHUKAX
3 3 Tema 2.1. O xkpuTepusix CylecTBOBaHUS JTOKATU30BAHHBIX COCTOSIHHIMA
4 4 Tewma 2.2. O panuyce JIOKaJIU3aIMU JIEKTPOHA B HEYNOPSIOYCHHBIX
TIOJTYTTPOBOJIHUKAX
5 5 Tema 2.3. Jlokanu3zaius AHIEPCOHA U TIEPEXO] MeMALl — OUINEKMPUK

Tema 2.4. Ilepexon memann — ousiekmpuxk 1 MUHUMAaJIbHAs
METaJUINYecKast MPOBOJIUMOCTh

6 6 Tema 2.5. Jlokanu3anus 3JIEKTPOHHBIX COCTOSIHUN B JISTHPOBAHHBIX MOJTYTIPO-
BogHukax. llepexox Morra

7 7 Tema 2.6. O BnusiHMM BHEITHUX BO3JEHCTBHI Ha epexo MoTTa B
HEYMOPSIOYCHHBIX TIOJYIPOBOTHUKAX

8 8 Tema 2.7. O mepexonie MoTTa B OITYIPOBOTHUKAX TIPU BO30YKICHUN IKCHTO-
HOB

PA3EJ I1l. JHEPTETUYECKHWHA COEKTP HEYIOPSIJJOYEHHOI' O
IMOJYITPOBOJHUKA

9 9-10 | Tema 3.1. M3MeHeHUE SHEPTETUIECKOTO CIEKTPa IMOIYIPOBOTHHAKA ITPU YUETe

CIIYYaiHOIO I10JIS

10 11-13 | Tema 3.2. Mojenu TIIOTHOCTH COCTOSIHUH B HEYTIOPSJOYSHHBIX
HOJTYIPOBOJIHUKAX

11 14-15 | Tema 3.3. [ImaBHOE MCKPUBJICHHE 30H B TIOTYPOBOJHUKAX CO
CITy4YaiiHBIM TI0JIEM. JHEPreTHUECKUI CIIEKTP HEYTOPSIOYEHHOTO
HOJTYTTPOBOTHHKA

PA3SJEJ VI. ABJIEHUS IIEPEHOCA B HEYITIOPAJTOYEHHBIX

HOJYITPOBOJHUKAX

4.1. HpOBOI[I/IMOCTB 10 JCJIOKaJIM30BaHHBIM COCTOSHUAM

4.2. O BepoATHOCTH MEpEecKOoKa HOCHUTENEH 3apsana ¢ ydyacTHeM (DOHOHOB B
IIPBIKKOBOW IIPOBOJAMMOCTH

4.3. IIpoBomUMOCTh TIpH TEepecKoKax (PUKCHPOBAHHOM IJIUMHBI (JIOKAJTU30BaH-
HBIE COCTOSIHUS BO3JI€ Kpasi NOJIBUKHOCTH, BBICOKHE TEMIIEPATYPBI)

4.4. TIpoBOAUMOCTh MPHU MEPECKOKaX MEPEMEHHOM TMHBI (JOKATM30BaHHBIE
COCTOSIHMSI OKOJIO 3Hepruu depMu, HU3KUE TEMIIEPATyPhl)




4.5. O npoBOIMMOCTH CHUJIBHO HEOJHOPOIHBIX MOJIYTIPOBOJHUKOB
C TOYKH 3pEHHS TEOPUH MPOTEKAHHSI

IIpakTH4eckne 3aHATHA

Tab6auuna 4.1
Ne Homep | HammeHoBaHMe pa3jesia 1 TeMbl JUCHUIINHBI
n/n | 3aHsATHS
PA3JIEJI 1. BBEJEHUE. OCOBEHHOCTH HEYIIOPSIJOYEHHOW CHUCTEMBI

1 1 Tema 1.1. Onpenenenne HEYNOPSIOUEHHON CUCTEMBI
Tewma 1.2. IIpuunHBI OTCYTCTBHS TaJILHETO MOPsAKA (MOIeH OeciopsIKa) B
HEYTNOPSII0YEHHBIX [TOJIYIPOBOIHUKAX
Tema 1.3 Tunbl HEYyNOPSAJOYEHHBIX CUCTEM
Tema 1.4. HexoTopbie 3KCIIEpUMEHTaIbHbIE PE3YIbTaThl UCCIICOBAHUS ONTH-
YECKUX CBOMCTB HEYINOPSIOUYEHHBIX MOJYIPOBOJIHUKOB

2 2 Tema 1.5. HexoTopbie 3KCriepUMEHTaIbHbIE PE3YIbTaThl UCCIEAOBAHUS IJIEK-
TPUYECKUX CBOMCTB HEYNOPSI0YEHHBIX MOJYIPOBOIHUKOB
Tema 1.6. O61me 0cO6EHHOCTH HEYNOPSAIOUYEHHBIX CUCTEM
Tema 1.7. I110THOCTD SHEPreTUUECKUX COCTOSIHUM. TeopeMbl 0 KOppesiLuu

PA3JEJ Il. JOKAJIM3ALUSA SJEKTPOHOB B HEYIIOPAJOYEHHBbIX
MHOJYIIPOBOJHUKAX

3 3 Tema 2.1. O kpuTepHsx CyIIeCTBOBAHUSA JOKATU30BAHHBIX COCTOSTHUI

4 4 Tema 2.2. O panuyce JIOKaJIU3aIUU JIEKTPOHA B HEYNOPSIOYCHHBIX
MOJTYIPOBOJIHUKAX

5 5 Tewma 2.3. Jlokanuzarusi AHIEPCOHA U IEPEXO MeMall — OUIIeKMPUK
Tema 2.4. Ilepexon memann — ousiekmpuxk 1 MUHUMAaJIbHAs
MeTaJIJIMYECKasi IPOBOJUMOCTh

6 6 Tewma 2.5. Jlokanu3anus 3JI€KTPOHHBIX COCTOSTHUM B JIETUPOBAHHBIX MOJTYNPO-
BogHukax. llepexox Morra

7 7 Tewma 2.6. O BIUSHUU BHEITHUX BO3JIEHCTBUIA Ha Tiepexo] MoTTta B
HEYNOPSAJIOUEHHBIX MOJYNPOBOIHUKAX

8 8 Tema 2.7. O mepexonie MoTTa B OJTYIIPOBOTHUKAX TIPU BO30YKICHUN IKCHTO-
HOB

PA3JEJ I1l. JHEPTETUYECKHWHA CHEKTP HEYIOPSIJOYEHHOI' O
IMOJYITPOBOJHUKA

9 9-10

Tema 3.1. I3MeHeHNEe SHEPreTHIECKOTO CIIEKTPa ITOTYTIPOBOTHHIKA TIPH YUETe
CIIYYaitHOTO I1OJISA

10 11-13 | Tema 3.2. Mozenu MJIOTHOCTH COCTOSTHUI B HEYTOPSIOYEHHBIX
HOJTYIPOBOJIHUKAX
11 14-15 | Tema 3.3. [InaBHOE UCKPUBJICHHE 30H B MOJYTPOBOJHUKAX CO

CIIy4alHbIM MOJIEM. DHEPreTUUECKUN CIEKTP HEYNOPSAA0YEHHOTO
MOJTYTIPOBOTHHUKA

PA3SJIEJ VI. ABJIEHUSA IIEPEHOCA B HEYIIOPAJJOYEHHBIX
IHOJYITPOBOJHUKAX

4.1. ITpoBOAMMOCTH IO ACIOKATU30BAaHHBIM COCTOSTHUSIM

4.2. O BepoATHOCTH MEpEecKOKa HOCHUTENEH 3apsana ¢ ydyacTHeM (DOHOHOB B
IPBIKKOBOW IPOBOJAUMOCTH

4.3. TIpoBOAUMOCTh TIpH TEepecKoKax (PUKCUPOBAHHOMW JUTHHBI (JOKATH30BaH-
HBIE COCTOSIHUS BO3JI€ Kpasi NOJIBUKHOCTH, BBICOKHE TEMIIEPATYPHI)

4.4. IIpoBOOUMOCTH TMpHU MEPECKOKAX MEPEMEHHOMN JIMHBI (JOKATU30BaHHBIE
COCTOSIHUSI OKOJIO 3Hepruu depmu, HU3KUE TeMIIEPaTyphl)




4.5. O npoBOAMMOCTH CHUJIBHO HEOJHOPOIHBIX MOIYIIPOBOJHUKOB C TOUKH 3pe-
HUSI TCOPUH POTEKAHMS

1.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

MarucTpoB

«Duzukay.

Marac:

2

Hurly, 2021

A.X. MatueB. TepMoauHaMuKa MOJIYIPOBOAHMKOBOTO MaTepHAIOBEIeHUA. Y yeOHOe mocooure
CHEINAIbHOCTH
https://disk.yandex.ru/i/EVEFHrwCridATg

223 c.:

6.YUYEFHO-METOIJMYECKOE OBECIIEUEHUE CAMOCTOSATEJIBHOM

PABOTBI CTYJAEHTOB. OHEHOYHBIE CPEACTBA J1JIs TEKYIIEI'O
KOHTPOJISI YCIIEBAEMOCTH, TIPOMEKYTOUYHOM ATTECTAIIUA
ITIO UTOI'AM OCBOEHMSA JUCHUIIVIMHBI

[TepedyeHn Te€M, BBIHOCUMBIN ISl CAMOCTOSITEILHOM pabOTHI MpeAcTaBicH B Tabaue 6.1.

7.1. I1nan camocTOSITEIbHON PaGOTHI CTY/IEHTOB

Taoauma 6.1
Ne Tema Bun 3ananue |Pekomennyemas | KonuuectBo
Heql. CaMOCTOSITEIIbHOU JuTepaTypa 4acoB
paboThI
Tema 2.6. O BiusHUM Harnmcanmue U3YYUTh | DICKTPOHHBIN 4
1 [BHEIIHMX BO3JICHCTBUI Ha KOHCIIEKTa kype TKC
nepexon MorTa B (A.X Martues).
HEYTOPSIT0YEHHbIX
[OJIyTIPOBOIHUKAX
Tema 3.3. IlnaBHOE UCKpUB- U3YYUTh | DIIEKTPOHHBII 4
2 |1eHue 30H B IIONYIIPOBOJI- Hamnucanne kypc TKC
HUKaX co CITydaiHbIM KOHCIIEKTa (A.X Matues).
[0JIEM. DHEPreTUUECKUI
CIIEKTP HEYNOPAJOYEHHOTO
MOJTYIIPOBOJHHUKA
4.2. O BepoOsTHOCTH Iiepe- W3Y4YUTh | DIIEKTPOHHBII 4
3 [CKOKa HOCHTENei 3apsa C Hanucanue kypc TKC
yqacTueM (GOHOHOB B KOHCIIEKTa (A.X Matues).
MPBIKKOBOM MPOBOJUMOCTH
[IpoBOoAMMOCTB TIpH NIEPE- M3Y4YUTh [JJIEKTPOHHBIN 4
4  (cKOKax MepeMEeHHOMN JJINHBI Harnncanme kypc TKC
(JTOKaTM30BaHHBIE COCTOS- KOHCIIEKTa (A.X Marues).
HUs OKouo sHeprun Pepmu,
HU3KHE TEMIIEPaTyphl)

6.2. MeToauyeckne yKa3aHusi 10 OPraHU3alUHl CAMOCTOSATEIbHOI padoThI CTY1eHTOB

CryneHT, ucnonb3ys 3IEKTpOHHOE yueOHoe mocodue, a TakKe By30BCKHM yueOHMK 1o Moieky-
JSIpHOW (PU3MKE M TEPMOJMHAMMKE M3Yy4aeT JaHHBII MaTepuall U COCTaBJIseT KOHCIEKT KOHCIEKTHI B
JOMAIIHUX yCIIOBUSX.


https://disk.yandex.ru/i/EVFFHrwCrIdATg

KoHTpoJb 0cBOeHMSI KOMIIETEeHIIUIT

Tab6muna 6.2
Ne Bug Koutponupyembie TeMblI (pa3ienb) Komnerenium,
H\H KOHTPOJIA KOMIIOHCHTBI KOTOPBIX
KOHTPOJHUPYIOTCS
1 Ilposepka [PA3JIEJI |. BBegenue. ocooeHHOCTH VK-6, IIK-1, 1IK-3
KOHCICKTOB \HeyTiopsiIOUCHHON CUCTEMBI
2 Hposepka |PA3JIEJI II. JIokamu3amus 3JIEKTPOHOB B VK-6, IIK-1, 1IK-3
KOHCIICKTOB |HeymopsiJ0uYE€HHBIX MOTYIPOBOAHUKAX
3 Iposepka [PA3IEJI I1l. DHEPreTUUECKUI CIIEKTP VK-6, IIK-1, TIK-3
KOHCIICKTOB |HeyropsiJ0U€HHOTO MOJIYIPOBOIHUKAX
4 IIposepka |[PA3IEJI VI. SIBjeHUs IEPEHOCA B VK-6, IIK-1, T1K-3

KOHCIICKTOB |HeyriopsiIOYEHHBIX MOJYIPOBOAHUKAX

6.3. MaTtepuaJbl /151 NPOBeAeHUs TeKYIEero U NpoMe;KyTOYHOr0 KOHTPOJIsl 3HAHUI CTY1eHTOB

14.

15.
16.
17.

18.
19.

20.

IIpumepHbIii epeyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

OnpezneneHyue HEYNOPSA0UEHHONW CHCTEMBI.

[IpuauHBI OTCYTCTBUS JaJbHETO MopsiaKa (Moaesnu Oecropsiika) B HEYIOPSIOYSHHBIX MOy~
IPOBO/IHUKAX.

Turbl HEyNOPSJOYEHHBIX CUCTEM.

HCKOTOpBIG OKCIICPUMCHTAJIBHBIC PE3YJIBTAThI UCCIICAOBAHUA OIITUYCCKUX CBOMWCTB HCYyIOps-
JOYCHHBIX IMOJIYIIPOBOAHUKOB.

HCKOTOpBIG OKCICPUMCHTAJIBHBIC PE3YJIBTAThI UCCIICAOBAHUA DJICKTPUICCKUX CBOMWCTB HCYIIO-
PAIOYEHHBIX ITOIYIIPOBOJIHUKOB.

OO61re 0cOOEHHOCTH HEYNOPSAA0UEHHBIX CUCTEM.

[110THOCTB SHEPreTHYEeCKUX COCTOSIHUN. TeopeMbl 0 KOppensIuu.

@) KpUTCPUAX CYIICCTBOBAHUSA JIOKAJIN30BAHHBIX COCTOSIHUH.
@) paanyce JIOKaJIn3aluu 3JICKTPOHA B HEYTIOPAAOYCHHLBIX ITOJYITPOBOAHHUKAX

. JlJokanu3anus AHIEpCOHA U IEPEXO] Memal — OUINEKMPUK.

. Ilepexon memann — ousnekmpux 1 MUHUMAaJIbHAsI METAJUIMYECKAs] TPOBOIUMOCTb.

. JIokanu3zanus 3J€KTPOHHBIX COCTOSIHAN B JIESTUPOBAHBIX NOJIyNIpoBoaHMKaX. llepexox Morra.
. O BIMsIHMM BHEIIHMX BO3JIEHCTBHI Ha nepexo MoTTa B HEYNOPSAJOYEHHBIX MOIYIIPOBOIHHU-

Kax.
(0] nepexone MotTa B MOJIYITPOBOAHHUKAX IIPU B036Y)K,ZLCHI/II/I OKCHUTOHOB.

N3meHeHne SHEpPreTMuecKoro CeKTpa MmoJiylipOBOAHUKA PU YUETE CITyYanHOTO ITOJISL.

Mopenu nI0THOCTH COCTOSIHUNA B HEYTOPSIIOUYEHHBIX MOTYTPOBOIHUKAX.

[1maBHOE UCKPUBJIEHUE 30H B MOJIYIPOBOHUKAX CO CIIYYaHHBIM MOJIEM. JHEPTeTUYECKUNA
CIIEKTp HEYNOPSAJOUYEHHOTO TMOIYNPOBOIHUKA .

[IpoBOIMMOCTE 1O AETOKATU30BAHHBIM COCTOSIHUSIM .

O BeposATHOCTHU MEPECKOKA HOCUTENEH 3apsiia ¢ yyacTrueM (DOHOHOB B MIPBIKKOBOM MTPOBOIH-
MOCTH.

[TpoBoauMOCTE TIpH TIepecKOKax (PUKCUPOBAHHOMN JITUHBI(JIOKATN30BaHHBIC COCTOSHUS BO3JIC
Kpas MOJABUKHOCTH, BBICOKHE TEMIIEPATYPHhI).



21. TIpoBOIMMOCTH NIPH NEPECKOKAX MEPEMEHHOM JITHHBI (JIOKATU30BaHHBIE COCTOSHHUS OKOJIO
sHeprun depmu, HU3KUE TEMIIEPATYPHI).

22. O npoBOAMMOCTH CHIIBHO HEOJHOPOAHBIX MOTYIPOBOJHUKOB C TOUKH 3pEHHs TEOPUH IIPOTE-
KaHHS.

7. YYEBHO-METO/JUYECKOE OBECIIEYEHUE JUCIHUIIJIMHbI
MeTtoauyeckue peKOMeHAAMH MPENnoIaBaTe 0

TepMonnHaMuka KOHJCHCHUPOBAHHBIX CpeJA MpeACTaBisieT coOO0i OOMIMPHYIO, MHOTOTUCIIH-
IUTMHAPHYIO U JIOBOJILHO CJIOXHYIO0 001acTh 3HaHui. [loaToMy, 4TOOBI TOHECTH MaTepHal /10 CTyJIeH-
Ta, HEOOXOIUMO YAENATh 0c000€ BHUMAHUE CUCTEMAaTUYHOCTH, HATJISIAHOCTH U JIOCTYITHOCTU U3JI0XKE-
Hus. B Hacrosimee Bpemsi (haKTHUUECKU CYIIECTBYET Mall0 YUeOHHKOB M MOCOOWIA MO JaHHOW JUCIIH-
mnHe. [103ToMy OCHOBHAs Harpyska JIOKHUTCS Ha JIEKUHWHU. /{15 u3ydeHus CTyJIeHTaMu TaHHOTO Kypca
B IIPHUHIIUIE JOCTATOYHO 3HAHHE OCHOB MOJICKYJISIPHOW (DM3HMKH, TEPMOJAMHAMUKHA, OCHOBHBIX Hayall
CTAaTHCTUYECKON (PH3UKU U OCHOB BBICIIICH MaTEMATHKH.

MeToauuecKkue PECKOMEHIAUU CTYACHTaAM

JUid u3ydeHus: CTyA€HTaMu JaHHOTO Kypca B IPHUHILMIIE JOCTATOYHO 3HAHME OCHOB MOJIEKY-
JSIPHOW (PU3MKH, TEPMOJMHAMHUKHN, OCHOBHBIX HAa4Yall CTATUCTHYECKOW (PU3UKU U OCHOB BBHICIICH MaTe-
MaTHKH.

Tak xak y4eOHUKOB M y4eOHBIX MOCOOMI 1O JaHHOW AMCUUIUIMHE OYEHb MaJlo, TO OCHOBHAs
Harpys3kKa JIO)KUTCs Ha JIEKIIMA U UX KOHCIIEKTUPOBaHUE. JlJI TONOJHUTEIBHOIO U3YUYEHHs U CAMOCTO-
ATEJILHOM pabOoThI ITpeuIaraeTcs UCIO0JIb30BaTh PEKOMEHAYEMYIO JIUTEPATYPY.

7.1 YueOHas iuteparypa
OcHoBHasi IMTEepaTypa

2. A.X. Marues. TepmonnHaMuka oTyNPOBOJHUKOBOTO MaTepHUaaoBeleHus. YueOHoe mocodue
MarucTpoB crenuanbHocTH «@usuka». - Marac:;, Harl'yY, 2021 223 c.: wun.66.
https://disk.yandex.ru/i/EVFFHrwCrldATg

3. B.M. 3unenko, B.II. Copokun, ILII. Typunn. OcHoBbl pusuku TBepaoro tena. M3g-so ®M,
Mocksa 2009, 335 c.

4. P.X. NanameB TepmonnHaMuKa MOBEpXHOCTHBIX siBNeHUH. M31-Bo @M, Mocksa 2008, 278 c.

o

Y. [Tyn, ®.0yauc, —Hanotexuonoruul, M., «Texnochepar, 2008.
6. «HanorexHonmoruu B OIMKalIieM IecATUIETUNY, oA pea. M. Poko. M.. Mup. 2002.

JdonmosiHuTeILHAS JIUTEPATYPaA

1. H.I'. Xne6mos, B.A. borareipes, JI.A. JIpikman, b.H. Xne61oB, "3010Thie HAHOCTPYKTYPHI C
TUIa3MOHHBIM PE30HAHCOM JJIs1 OMOMEIMIIMHCKUX ucclenoBanuii", Poccuiickue HaHOTEXHOJIO-
rud, 1.2 (3-4), 2009 (www.nanorf.ru).

2. S. Datta, —Electronic transport in mesoscopic systemsl, (Cambridge Univ. Press, Cambridge,
7 1995).

3. S. Datta, —Quantum transport: atom to transistor, (Cambridge Univ. Press, Cambridge, 2005).

7.2. UHTEpHET-pecypchl
1.®enepanbublii mopran «Poccuiickoe odpazosanue» http://www.edu.ru/


https://disk.yandex.ru/i/EVFFHrwCrIdATg
http://www.nanorf.ru/

2.®enepanpHoe xpanwuie «Exuaas komutekius nudpoBeIX 00pa30BaTEIBHBIX PECYPCOBY
http://school-collection.edu.ru/

3.TeopeTnueckue cBeeHUs MO (GU3UKE U TOAPOOHBIEC PEIICHUS JEMOHCTPAllMOHHBIX BAPUAHTOB
TECTOBBIX 3a/IaHUH, PEICTaBIEHHBIX Ha caiiTe Pocakkpenarentctea (www.fepo.ru).

4.@uzuka [DnexTpoHHsii pecypc]: ped. xxkypa. BUHUTHU. Ne 7 - 12, 2008 / Bcepoc. uH-T Hayy.
utexd. uapopm. - M.: [U3a-so BUHUTU], 2008. - 1 snexrpon.ont. auck (CD-ROM). - 25698-
00.

5.Poccuiickuii moptan «OTkpbeiToro oopazoBanus» http://www.openet.edu.ru

8.denepasibHBIN IIEHTP 00pa30BaTEIbHOIO 3aKOHOAaTeNIbCTRA. hitp://www.lexed.ru
9.OneKTpOHHBIE pecypchl Y HUBEPCUTETCKON MHpopMaInonHoi cucreMbl Poccuu (YUC
Poccun) www.uisrussia.ru

10. UC Enunoe okHo http://window.edu.ru

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEpHETY,
He00XO0AMMBIX /151 OCBOCHHS TUCHUIINHBI

NupopmaninonHoe odecrieueHne MarucTepcKoi MporpaMMbl 00ecrieunBaeTCs
OuOIMOTEYHBIM (POHAOM, COCTOSIIIIUM U3 YICOHOH, yueOHO-METOINIECKOM TUTepaTyphI
UIIEPUOIAYECKHX M31aHuii. KpoMe TOro, MarucTpel UMEIOT JOCTYII 110 JIOKAJIbHON CETH
KPa3JIMYHBIM pecypcam:

epecypcebl MuTepHera:

eCepaep nuctannmonnoro odyuenus (http://oroks.icc.dgu.ru/) .

HNuTepHerpecypcesbl:

http://www. elsevierscience.ru

http://www.edu.ru/

http://window.edu.ru

http://www.nisrussia.ru

http://www.neicon.ru

http://www.springerlink.cjm.journsis__

7.3. TIporpammHoOe oGecneyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AnTtusupycnoe [10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”

6 Oneparnronnast cuctema Microsoft Windows XP Professional.

7. ITaket npuknamusix nporpamm Microsoft Office 2003 Professional.
8. IIporpammuslil npoaykT «AHTHBUpPYC Kacnepckoroy.

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.
10. ITporpammusiii npogykt MATLAB 6.

U"P.‘-'J!\’!—‘

7.4. MarepuajbHO-TeXHMYECKOe o0ecneuyeHne y4eOHOM qucuuIIMHbI/Monyast «Mcropus n
MeTOA0JIOTHs (PUUKI

MartepuajabHO-TeXHUYECKAsA 0232 YHHBEPCUTETA M03BOJISIET 00ECIIeYNBATh KAUECTBEHHOE TIPO-
BEJICHUE TEOPETUYECKUX U IPAKTHYECKUX 3aHATHI.

[TepeueHb HEOOXOAUMBIX TEXHMUYECKHX CPEACTB OOYyUEHUs, UCIIOJIb3yEMbIX B Y4EOHOM Ipolecce
JUIsL OCBOCHUS TUCLUIUINHBIL:


http://window.edu.ru/

® KOMIIBIOTEPHOE U MYJIbTUMEINIHOE 000pYyI0BAHUE;

® BHJICO- U ayIMOBHU3YyaJbHbIE CPEJCTBA O0yUEHUS U Jp.

HCHOJ’IBSyeMOG o6mee " CIICHHUAIM3UPOBAHHOC y‘IC6HOC O60py,I[OBaHI/I€, HaAaMMCHOBAaHHC CII€ua-

JM3UPOBAHHBIX ayJAUTOPUH, KAOMHETOB, TaOOPATOPHil C MepeuHeM OCHOBHOTO J1aOOPaTOpHOTro 000py-

JIOBaHUs, CPEICTB U3MEPUTEIHHOM TEXHUKU IIPUBEICHBI B Ta0J. 7.2.

HepequL TEXHHYECCKHUX CPEACTB, UCIOJIb3YEMBIX IIPHA OCYIICCTBJICHUN 06pa30BaTeJ'[LHOF0

nmpounecca nmo IMCIuIJinue

Taonuya 7.2.
®dusnka VYueOnas aynauropust g nekuu- | CTox s mpenogaBaTens - 1 mT. (COCTOUT U3 2-X CeK-
HEYTIOopSsI0- onHbIX 3aHaTuid (Ne 306) 386132, | nwmii); ctyn s mpenogasarens -1 mr.; gocka - 1 mr.;
yeHHbIX ony- | PU, r.Haspanb, 'amypaueBckuii | TpuOyHa-1 mr, cron — 28 mr.; ckaMbsa-56 mr
MPOBOJHUKOB | OKpYT, yiI. Marucrpanbhas, 39a,

Kopnyc 3E

Jlaboparopus «Duznka
T1/TIPOBOTHUKOB

Ousnka 1/poBOJ. TMPHOOPOB
(Ne05) 386132, PU, r.Haspams,
I'amyp3ueBckuii Okpyr, yia. Ma-

ructpanbHas, 39a, Kopryce 3E

Cron nns npenogaBatens - 1 WT; CTyN A NpenojaBa-
Tens -1 mrt.; mocka - 1 mT.; croi - 8 mrT.; ckamea-16 1T,
ABTOMaTH3UPOBAHHBIN Ja00OPAaTOPHBIA CTEHA JJIS HC-
CJICAOBAHMSI MarHUT. CBOMCTB Marep. 3. TeXHUKH DI-
MM (c [IDOM).

ABTOMaTH3UPOBAHHBIN Ja00OPAaTOPHBIA CTEHA JJIS HC-
CJIEeOBaHMs TMONYNpPOB. CTPYKTYp METOJOM BOJIBT-
(bapaaHBIX XapaKTEpUCTUK. ABTOMAaTH3UPOBAHHBINA Ja-
OOpaTOPHBIA CTEH UL UCCIENOBaHUS MOIYIPOBOIHH-
koB ®3-03X (¢ [IDOM). ABTOMaTH3NPOBAHHBIN J1a00-
PATOPHBIN CTEHA JJIsl UCCIECAOBAHUS CBOMCTB OJHOKOM-
MOHEHTHBIA 1 MHOTO KOMIIOHEHTHBIX MOJIYIPOBOJIHUKO-
BbIX MaTepuanoB O3.




Pabouas nporpamma nucruminuasl «b.1.B.09 ®Ousnka Heynops104eHHBIX TOIYIPOBOJHUKOBY CO-
craBjieHa B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC BO no nanpasnenuto noarotosku 03.04.02 dusu-
Ka, YTBEp)KJIEHHOro npukazoM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 7
aprycra 2020 r. Ne 914

[Tporpammy cocraBuia: 1.¢-M.H., npodeccop kadenpsr «Puszuka» Martues A. X.

[Tporpamma ogo6peHa Ha 3acenanuu kadenpbl « PU3UKa»
ITporoxoin Ne 10 ot «20» urons 2023 roxa

[Tporpamma oroOpeHa YuebHO-METOANUECKUM COBETOM (PU3MKO-MAaTeMaTHYeCKOro (hakyabTeTa
[Tporoxon Ne 10 ot «23» urons 2023 roxa
[Ipencenarens YueOHO-METOIUYECKOTO COBETA (PaKyIbTeTa /Haneruesa M. A.

[Iporpamma paccMOTpeHa Ha 3aceJaHuU Y 4e0HO-METOANYECKOTO COBETa YHUBEPCUTETA
[TpoTokom Nel0 ot «28» mronst 2023r.



CBeleHnsi 0 mepeyTBep:KACHNH MPOrPaMMbl HA O4YepedHOH Y4eOHbINl IO M peruncTpanuu
H3MeHEeHU

VYuebubiii | Pemenue xaden- BHeceHHble M3MEHEHUS [Toxnuce 3aB. kaden-
roj pBI poit
(Ne mporoxkora, maTa)







