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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnuna «®Pu3nka 1a3epoB» BXOAUT B NIPOrpaMMy MaructpaTrypbl « DyHaamMeHTanbHas
U npukiaaHas ¢pusukay no HanpasieHuto 03.04.02 «dusukay u usydaercs B 1 cemectpe 1 kypcea.
Hucuumnuny peanusyer Hayuno-oOpazoBarenbHBIH HMHCTUTYT (PU3MYECKHX HCCIEIOBAaHUN U
TeXHOJIOTHM. JlucuuriauHa cocToMT W3 S pasnenoB W 17 TeM M HampaBjieHa HAa H3yYCHHE
O0COOCHHOCTEH NpUHIUNA ACUCTBUS, KOHCTPYKIMH M CBOWCTB H3JIyY€HHS OCHOBHBIX THIIOB
J1a3epOB.

llenpto OCBOEHHUS [UCHUIUIMHBI SBJISIETCS ~ NPUOOpETEHUE CTYIAEHTaMHM 3HAHUM II0
CBOWMCTBAM AaKTUBHBIX CpEJ Ma3epoB M Ja3epoB, MPUOOPETCHHE NPAKTUYECKUX HABBIKOB B
UCCIIEIOBAaHUHM HEKOTOPBIX CBOMCTB TaKUX CPEJ METOJIaMHU PaJUOCIEKTPOCKONHNH, IPUOOpETeHHE
OIbITa PabOTHI C JIA3epaMH U C JIa3€PHBIM U3TyYeHHEM. 3aadueil Kypca sBisieTcs Oosee AeTalbHoe
u3y4eHre OCOOEHHOCTEW MPUHIMMNA JEUCTBUSA, KOHCTPYKIHMU U CBOWCTB H3JIyYEHHS OCHOBHBIX
THUIIOB JIa3€POB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoeHne muciuIUIMHBL «®uU3uKa Ja3epoB» HAMpaBJICeHO Ha (HOPMHpPOBAHHE Y
oOyJaromuxcst caeayonuX KOMIETEHINH (4acTH KOMIETSHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0c80eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

ITK-1.1 3HaeT OCHOBHBIE CTPATETHH UCCIICIOBAHAN B BRIOPAaHHOM
obmactu pusukn, Kpurepuu 3G PpeKTUBHOCTH, OTPaHUICHUS
MPUMEHUMOCTH;

I1K-1.2 YMmeet BBIOENATh U CHCTEMATU3UPOBATh OCHOBHBIE LIETTH
UCCieJ0BaHNi B BEIOpaHHOW 00sacTH (DU3UKH, U3BIIEKATh
HHPOPMALUIO 13

Pa3IUYIHBIX ICTOYHUKOB, BKIIFOYAsl MEPHUOIHMUECKYIO MIeUaTh U
3JIEKTPOHHBIE KOMMYHHUKAIUH, TIPEACTABIATH €€ B IOHATHOM BHJIE

CnocobeH caMOCTOSTENEHO
CTaBUTh KOHKPETHBIC 3aIa4H
HayY4YHBIX UCCJICJIOBaHNH B
obnacTu GpU3KKHU M pelaTh ux ¢

IK-1 MIOMOIIbIO COBPEMEHHOM
anmnaparypsl ¥ HHGOPMaIMOHHBIX
TEXHOJIOTHH C HCTIOIB30BaHUEM
HOBEHILEr0 POCCUNCKOTO U
3apy0eKHOTO OMBITA

3¢ HEeKTUBHO UCTIOIB30BATh;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuummuna «®u3nka J1a3epoB» OTHOCUTCA K YacTH, (GOPMUPYEMOM y4YacTHHKaMH
o0pa3oBaTeNnbHbIX OTHOLIEHUH O10Ka 1 «lucrummunsl (MOgysm)» 00pa30BaTebHONW MPOTrpaMMBbl
BBICIIETO 00OpPa30BaHMS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIET0 O0pa30BaHHsS OOyYaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyI'Me€ JWCUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS AUCHMILTUHBI « DU3UKA JT1a3epOBY.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmayrowux O0CMUICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL

IIpenmecrByrommue IMocaenyromue
Mudp Haumenosanue uncfmz:mnnuymolzlllynn, nncuunnni};l/;loz[ynn,
KOMIIeTeHIIUH . %
NPaKTHKH NPaKTHKHU
CrocobOeH caMOCTOSITENBHO HayuHno-uccnenoBarenbckas
[K-1 CTaBUTh KOHKPETHBIE 3a1a4K pabora;
HAaY4YHBIX I/ICCHC]IOBaHI/Iﬁ B Hpe}I)II/IHJ'IOMHaH IIPpaKTHUKaA,




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue uncﬁnl:mnﬂblyMOI;yﬂu, [ll/lCIII/lIlJII/Ii?lZI/ﬁIOlIyJII/I,
KOMIIETEHIIHH % .
NMPaKTHKH MPAKTHKH
00acTH (PHU3UKH U PelIaTh MartemMaTtuueckre METOILI B
HX C IIOMOIILI0 ¢busuke;

COBpPEMEHHOU
anmaparypsl 1
HHPOPMAIMOHHBIX
TEXHOJIOTHH €
HCTIONIb30BaHUEM
HOBEHILEr0 POCCUHCKOTO U
3apy0OeKHOTO OTIBITa

Qusura 2azoevix paspsados**;
Knaccuueckas u keanmosas
meopus noaa**;

Teopus snemenmapuvix
yacmuy u Keapkos**;
CunvHomounas
PenamueuUcmeKas
anekmponuxa**;

* - 3aII0JTHSIETCS B COOTBETCTBUHU ¢ Marpuuei komnereHuuii u CYIT OIT BO
** - 3NIeKTHBHBIC TUCHUIIMHBI /TPAKTHKN




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

061_1_[2151 TPYAOCMKOCTb JUCHUITJIMHBL «®Pu3uka JIa3C¢pPoOB» COCTABJIACT «4» 3a4eTHEIC CAUHUIBI.

Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT P(-bD)
Konumaxmmnas paboma, ax.u. 54 54
Jlexnuu (JIK) 36 36
JlabopaTopusie pabotsl (JIP) 0 0
[TpakTnyeckue/cemunapckue 3ausrus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 72 72
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 144 144
3a4.e11. 4 4




5. COAEP)KAHUE JUCIUIIJIMHBbI

Tabnuya 5. 1. Coodepoicanue oucyuniunsbl (MOOYis) no udam yueOHou pabomol

Bug
HaunmeHoBaHme TEMBbI Coaep:xkanue TeMbl yueOHOM
padoThI*

Homep HaumenoBanue pasaena
pasjaena JUCHHUTIIIHHBI

PaspemeHHbIe U 3anpeleHHbIC H3Iy4aTeIbHbIC IePeX Ol
MertacTaOnibHBIE YHEPTeTHUECKUE cOCTOSTHAA. CrcTeMaTHKa JIK, C3
BBenenne — OCHOBHBIC 0003HaUCHNH NEKTPOHHBIX COCTOSIHUI U CIIEKTPAJIbHBIX TEPMOB.

KBaHTOBaHUE BHYTPEHHEN 3HEPTUU aTOMOB U
MOJIEKYI.

1.1

CBOMCTBA KBAaHTOBBIX BepositHoCcTh Iepexona. IHAyIMpoBaHHBIC U CIIOHTaHHBIC
KBaHTOBBIE H3ITydaTeNnbHbIE U

Paznen 1 |u3nyyarenpHbIX U 1.2 u3nydartenbHble nepexoasl. Ceuenue nepexona. Hacenennoctu JIK, C3

6e3bI3TyyaTesIbHbIe IEPEXOIbI. o

6e3bI3ITyyaTeNIbHBIX SHEPreTUYECKUX YPOBHEH.

EPEX010B MHBepcus HaceneHHOCTEN SHEPreTUIECKUX YPOBHEH. Y cUJieHHE
1.3 Pacnpenenenue bonpimana. CBETa MPU MHAYLMPOBAHHBIX NEPEX0JAX B CPENIe C UHBEPCHOM JIK, C3
HACEJICHHOCTHIO, 3 (EeKTUBHOE CeucHHEe mepexoa.

Bpewms penakcanuu. @opMa U HMprHa CIEKTPAIbHOU JIMHUU
aKTHBHOH cpepl. OTHOPOIHOE M HEOTHOPOIHOE YIIUPEHUE
CIEKTPaNbHBIX JIUHUN. [TpU4nHbL, NPUBOASIINE K OTHOPOJIHOMY
YIIMPEHUIO CIEKTPaJIbHBIX TUHUHA. [IpudauHbl, MpUBOIAIIUE K
HEOJHOPOJHOMY YIIMPEHHUIO CIIEKTpanbHbIX JHHUH. [lomneposckas | JIK, C3
(dopma criektpanpHO# TrHUN. KoadumuenTs DitamreliHa. CBs3b
3¢ (EeKTHBHOTO CEYCHMS TIepexo1a M KOd(PPHUIUEHTa YCUICHUS CO
CIIOHTaHHBIM BpeMEHeM Xn3HHU dacTuibl. Koaddunuent ycnnenns
U TIOTJIONICHUS] CPEeibl TPH MHAYLMPOBAHHBIX NEPEX0Iax.

SBeHus N3My4yaTeabHON 1 O0e3bI3TydaTebHON
penaxcaryy.

2.1

Bnusinue s¢dexra Hackienus Ha GopMy CrIeKTpaibHbIX JIHHUH
TIPY OZTHOPOJHOM M HEOJHOPOIHOM YIIUPEHHH. Y crileHHe Oerynmx
OCHOBHBIE CBOMCTBa 29 D¢ dexT HackIIIEeHNs B Cpelie MU ee BOJIH ¢ y4eToM 3¢ dexra Haceimenus. [Ipocsernenne

AKTUBHBIX CpPe]] J1a3epoB ’ B3aUMO/ICHCTBUH C JIEKTPOMArHUTHBIM IOJIEM. | TOTJIOLIAIONIMX Cpel IpH dhdekTe HackIeH s . JIFIOMUHeCeHIHs
aKTUBHOH cpenibl. KBaHTOBBIN BBIXO]] IIOMHUHECHEHIIUN CPEABIL.
YcuneHne CHOHTAaHHOTO U3JIYYEHHUs B aKTUBHOM cpefie.

Paznen 2 JIK, C3

Bpewms penakcaiuu. @opMa 1 HIMpUHA CIEKTPAIbHOU JIMHUU
aKTUBHOH cpenpl. OMHOPOTHOE M HEOJHOPOAHOE YITUPEHHE
CHEKTPaIBHBIX JTHHUH. [IpHYUHEI, TPUBOAAIINE K OTHOPOIHOMY
YIIMPEHUIO CIEKTPaJIbHBIX TUHUHA. [IpydanHb, MpUBOIAIINE K
HEOJHOPOAHOMY YLIMPEHUIO CHEKTpanbHbIX TUHUN. [lomneposckas | JIK, C3
¢dopma criektpanbHoi mHNK. Koadduumentsr Ditnmreiina. CBs3b
3¢ PEKTUBHOTO CEUSHHUS MEpexo1a U Kod(pPHUIIMEHTa yCUICHHS CO
CIIOHTaHHBIM BpeMEHeM Kn3HHU JacTuibl. Koaddunuent ycunenns
U TIOTJIOLIECHUS! Cpeibl ITPU MHAYIMPOBAHHBIX Hepexoaax. P Qext

SIBIIeHMS M3MydaTeNIbHOM 1 Oe3bI3TydaTeIbHON
penakcamyH.
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Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

HACBILLEHUS B CpeJie MPU €€ B3aUMOJICHCTBUU C IEKTPOMArHUTHBIM
mosieM. Briusiaue addekra Hackimenus Ha GOpMy CIICKTPATBHBIX
JUHUH IPU OJJHOPOJHOM U HEOJTHOPOJHOM YUIUPEHUU. Y CUJICHHE
Oerynmx BOJH ¢ yueToM 3¢ dexTa HackimeHus. [IpoceetneHue
MOMIOINAIOIIKX cpel TpH 3 dekTe HachIIeHHs. JIIOMUHECTICHITHS
aKTHUBHOM cpeibl. KBaHTOBBIN BBIXO TIOMUHECHEHITUHN CPEAbI.
VYcunenne CIOHTAHHOTO U3JTYYCHHUS B aKTUBHOM cpeze. Hakauka -
KaK OCHOBHOW METOJI CO3JJTaHHsI HHBEPCHOH HACEICHHOCTH B
aKTUBHOH cpene na3zepa. OCHOBHBIE METOIHI HAKAYKHU B
TBEPIOTENBHBIX, XKUIKAX U Ta30BBIX aKTUBHBIX Cpelax.
3aBHCHUMOCTH Pa3HOCTH HACEIEHHOCTEH OT BpEMEHH IpU
BKIIIOUEHUH ¥ BhIkItoueHnH Hakauku. KI1/] Hakauku. OcHOBHBIE
TpeOoBaHUs, MPEABIBIIAEMbIE K aKTUBHBIM CpeJiaM JI1a3epoB

Paznen 3

CBoIiCTBa OTKPBITBHIX
ONTHYECKUX PE30HATOPOB

3.1

OTKpBITHIN ONTHUECKHIA PE30HATOP JIa3epa ¢
IUIOCKUMH 3epKajlaMH.

IIponosbHBIE U ONEPEYHBIE MOJbI PE30HATOPA, YACTOTHBIM CIIEKTP
Mmoz. ITonepeunsle pacnpeeneHns aMIUIMTY A IOJIEH IPOJOJIbHBIX U
IONIEPEYHBIX MO/ B PE30HATOPAX C INIOCKUMU 3€pKaJlaMu
HPSIMOYTOJIEHOM U KPYTJIOW ()OPMBL. XapaKTEPUCTHYECKOE BpeMsI
3aTyXaHHsl DHEPTHU T0JIs1 U JOOPOTHOCTh MOJ] PE30HATOPA.

JIK, C3

32

Pe3onaTops! co chepraecKuMH 3epKaTaMHu:
KOH()OKAJbHBIE, TOTYKOH(POKAIbHBIEC.

Otpaxkarolye MOKPBITHS 3ePKajl PE30HATOPOB: METAIIIMYECKHUE,
MHOT'OCJIOHHBIE ANdJIEKTpHUYecKre. bparroBckue orpaxareny Ha
OCHOBE NEPUOIMIECKUX AU(PPAKINOHHBIX CTPYKTYP.

JIK

Paznen 4

OCHOBBI TEOPHH JTa3€POB

4.1

OcobeHHOCTH 00€ECTICUeHHS TTIOJIOKUTEILHOM
00paTHOM CBSI3M B Jla3epax.

YcnoBue caMoBO30yXIeHUs Ta3epa. Kunernueckue ypaBHeHUs
nazepa. CTarioHapHBIH 1 HECTAlMOHAPHBIN PEXXUMBI TCHEPALIH
nazepa. [I10THOCTh SHEPrUM MO B pE30HATOPE U BBHIXOIHAS
MOIITHOCTh TeHEPAIMH TIPH CTAIMOHAPHON paboTe yasepa.

JIK, C3

4.2

OnruManbHas CBsI3b Jia3epa ¢ BHEIIHIM
HPOCTPAHCTBOM.

Crnekrp renepanuu jgazepa. OJHOMOAOBBII U OAHOYACTOTHBIN
PeXXUMBI TeHepatui. MeTOIbI CeeKIINU TeHePUPYIOIINX MO H
TEHEPUPYIOIIUX MEePEXO0B.

JIK, C3

43

Jlazeps! ¢ HACHILAIOIKUMCS IOTJIIOTUTENIEM
BHYTPHU PE30HATOPA, UX KUHETUYECKUE
YPaBHEHHUS.

Kectkwmii pexmM caMoBO30YXIeHHUS U ONCTaOMIBHOCTH JIa3E€POB C
HachlIaomuMces norsoturenaeM. Jlazepsl noj Bo3aeicTBUEM
BHCIIHETO U3JTYUYCHUA. SIBIeHMe 3aXBaTHIBAHUS YaCTOTHI TreHEpalnun
nazepa. JIamOoBCKuii poBas B ra30BoM Jazepe. CtaOunm3arus
4acTOTHI Fa30BOTO Jla3zepa 1o JIxmMO0BCKOMY MpoBaiy, Ja3epHbIe
CTaHIAPTHI YaCTOTHL

JK, C3

4.4

CI/IHXPOHI/ISaHI/IH MOJ B Jia3epax.

MGTO,Z[I)I CUHXpPOHU3allUU MOJA, HOJ’Iy‘lGHI/Ie CBEPXKOPOTKHUX
KOI'€PCHTHBIX ONTUYCCKUX MMITYJILCOB.

JIK
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4.5

HeCTaHI/IOHapHLIe PCKUMBI TEHEPALIMU JIa3zepa
Ipyu UIBMEHCHNHU TapaMETPOB Jia3epa.

PenakcannoHHble KojeOaHNs aMIUTUTY bl TIPH CKAYKOOOpa3HOM
BKJIIOYEHUH Hakauku. ['eHepanus na3zepa npu MOAYIALUU
JOOPOTHOCTH pe3oHaTopa. MOLIHOCTh UMITYJIbCa TeHEepaluy Mpu
MOJYJISLIH JOOPOTHOCTH. METOIbI MOAYJISIIIMY TOOPOTHOCTH

JIK, C3

Paznen 5

Kouctpykunu u ocobeHHOCTH
paboThI Hanboee
YIOTPEOUTENBHBIX JIA3€POB,
MX OCHOBHBIE IIApaMeTPhI

5.1

TBCPHOTCHBHHG JIa3Cphl.

AKTUBHBIE CPE/IbI U1 TBEPAOTEIbHBIX Ja3€POB C ONTHUECKON
HaKayKOW: TPeX- ¥ YEThIPEXYPOBHEBAsK CXEMbI pabOThl aKTUBHBIX
CpeJl TBEpIOTENbHBIX Jla3epoB. KOHCTPpYKTHBHBIE 0COOEHHOCTH
TBEPIOTENIBHBIX JIA3€POB C ONTHYECKOI HAKaYKOU 1
XapaKTePUCTHKH U3TYICHUS OCHOBHBIX THUIIOB TBEPIOTEIEHBIX
Ja3epoB: pyOMHOBOT'0, HEOAUMOBOTO, TUTAH-CATI(PHPOBOTO.
[ToporoBast MOIITHOCTH ONTHYECKO# Hakauku. OCOOCHHOCTH pabOTHI
TBEPIOTENBHOTO JIa3epa B UMIYJIbCHOM U HETIPEPHIBHOM PEKIUMAX.
KoHCcTpyKTHBHBIE 0COOCHHOCTH M CBOWCTBA M3JTyYCHUSI
TBEP/IOTENBHOTO Ja3epa ¢ MOAyJIsIIHel JTOOPOTHOCTH PEe30HATOPA.

JIK, C3

52

I"a3oBble s1a3epsl.

OCHOBHBIE TIPOIIECCHI B DIIEKTPUIESCKOM Pa3psijie pU CO3TaHUN
WHBEPCHON HACcEeNeHHOCTH B Ta3ax. CxeMbl ypOBHEH, OCHOBHBIE
XapaKTEPUCTUKU ¥ KOHCTPYKIIMU Hanbojee ynoTpeOuTeIbHbIX
ra30BbIX JIa3€POB: TeINH- HEOHOBOTO, apTOHOBOTO, Ja3epOB Ha
napax MeTauioB. Cxema ypoBHEH, OCHOBHBIE XapaKTEPUCTUKH U
0CcOOEHHOCTH KOHCTPYKIIMH JIa3epa Ha YTICKUCIOM Tase.
lazogmHAMUYecKue a3ephl Ha YTIICKUCIIOM Ta3e. JKCUMEpHBIC
Ja3epsl.

JIK, C3

5.3

[TonynpoBOAHUKOBEIE J1a3€pPhl.

30HHAs CTPYKTypa MOJTYHIPOBOIHHUKA. Y CIIOBHE MOIYYEHHS
YCHIJIEHHS B TTOJYIIPOBOAHHUKE 33 CUET PEKOMOMHAIIMOHHBIX
niepexo0B. CriocoOBbI ITOTydeHHUs COCTOSTHHS BBIPOKACHHS B
MOTyNpoBOIHHUKAX. OnTHYECKas ¥ AJIEKTPOHHASI HaKa4yKa
HOJYIIPOBOJHUKOB. MeTO T HHXKEKIIY HEPaBHOBECHBIX HOCUTENEH
— Kak croco6 Hakayku. 30HHASI CTPYKTYPa, YCTPOHCTBO U OCHOBHBIE
XapaKTepUCTHKH MPOCTEHIIIEro HHKEKIIMOHHOTO Jla3epa.
KBaHTOBaHNE SHEPTHH HJIEKTPOHOB U IFIOTHOCTH IMEKTPOHHBIX
COCTOSIHUI B OJJHOMEPHOM, IBYXMEPHOHN U TPEXMEPHOU
MOTEHIMATIbHOM (KBAHTOBOM) siMe. 30HHAsI CTPYKTYPa COBPEMEHHBIX
MOJIyIIPOBOIHUKOBBIX JIa3€POB HA OCHOBE JBOMHOM
TeTePOCTPYKTYPBI C OTHOMEPHBIMU KBAaHTOBBIMU SIMAMU.

JK, C3

54

Oco0eHHOCTH KOHCTPYKIIMU COBPEMEHHBIX
MOJIOCKOBBIX MHKEKIIMOHHBIX T€TEPOIa3epOB U

CKOpOCTHBIe YpaBHCHUA U yCJIOBUC CaMOB036y)KHCHI/I${
HMHXXCKINHMOHHOI'O IreTepoJia3epa. OcobeHHOCTH MHXCKIITMOHHBIX

JK, C3
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HX OCHOBHBIC XapaKTCPUCTUKU.

JIa3€pOB Ha OCHOBE I'€TCPOCTPYKTYP C «KKBAHTOBBIMU HUTAMMN» U
«KBAaHTOBBIMHU TOUKAMI». DIUTAKCHAIbHAS TEXHOJIOTH
H3roTOBJICHUA JIA3€PHBIX I'ETECPOCTPYKTYP. Texuomorus
H3roTOBJICHUA MHKCKIITMOHHBIX IMOJIOCKOBBIX JIa3€POB.
HOHprOBOZ{HI/IKOBHe JIa3€phl C 6p3FFOBCKI/IMI/I OTpaxaTeJIsIMU.

NHxeKIuoHHbIe MUKPOJIA3€Phbl ¢ HACBIAOIIUMCA TTOTJIOTUTEIICM.

VHKeKIIMOHHBIC MUKPOJIa3ephl C BEPTHKAIBHBIM PE30HATOPOM.
JIByXMepHBIE MaTPHIBl MHKPOJIA3€POB, MX KOHCTPYKIHS U
XapaxkTepucTuku. MHXeKIIMOHHBIE MUKpPOJIa3epbl HA OCHOBE
«KBAHTOBBIX TOYEK». [IepCIIEKTHBBI UCIIOIB30BAaHNS TPEXMEPHBIX
TIEPUOANIECKUX CTPYKTYP THIA «(POTOHHBIX KPUCTAIIIOBY IS
CO3JIaHMsI TOJTYIIPOBOTHIMKOBBIX MHKPOJIA3E€POB.

* - zamomasiercs Tonbko o OUHOM dopme obyuenus: JIK — nexyuu,; JIP — nabopamopruvie pabomoi; C3 — npakmuueckue/CeMunapckue 3ansimus.




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun ayauropun OcHamenue ayiuropuu

AynuTopust U IPOBEICHUS 3aHITUI
JICKIIMOHHOI'O TUIIa, OCHAIllCHHAasA
JlekiroHHast KOMILIEKTOM CIEIMaIM3UPOBAHHON MeOeIH;
JIOCKOM (9KpPaHOM) U TEXHUYECKUMU
CpeACTBaMHU MYJIbTUME/INA TIPE3CHTAIHH.

Aynutopus Ui IPOBEICHUS 3aHATHI
CEMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
VHJIUBUYaTbHbBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJISL U IPOMEXYTOYHON aTTeCTallUu,

Cemunapckas
OCHAIIEHHAs] KOMILJIEKTOM
CHeIHaTM3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEICTBAMU MYJbTUMEANA
Mpe3eHTalMi.
Aynuropus JUisl CaMOCTOSITEIIbHON pabOThI
Tns oOy4aromuxcst (MOKeT UCIOIB30BaThCS AJIs
. | MpOBEIEHUsI CEMUHAPCKUX 3aHATHI U

CaMOCTOSITENIbHOM 9

KOHCYJIbTAIU ), OCHAIIIEHHAS! KOMILIEKTOM
paboThI

CHeIUaTu3UPOBAHHON MeOen U
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayIUTOPHS AJIS1 CAMOCTOSITEIbHOM paboThl oOyuatommxcs ykaseiBaercss OBA3ATEJIBHO!

7.  YUYEBHO-METOJUYECKOE ¥ WH®OPMALMOHHOE OBECHEYEHME
JTUCLMILIMHBI

OcnosHas tumepamypa:
1. PeyroB A.T. Kypc nekuuii «®usuka gazepos» 4. 1, "OCHOBHbIE CBOMCTBA aKTUBHBIX
cpen nazepor". PYJIH, 2006.
2. PeyroB A.T. Kypc nekuunit «®Pusuka nazepoB» (4actu 2, 3, 4 B 3JIEKTPOHHOM BUJIE).
3. PeytoB A.T. Kypc nexunii «KBaHTOBast 3J1€KTpOHUKa», 4acTH 1 U 2 (B 3JI€KTPOHHOM
BHJIC).
4. 3senro O. [Ipunnunst nazepos [Tekct]|: Monorpadus / Ilep. ¢ anrn. [I.H.Ko3noga.
[Tox pen. T.A. IlIlmaonoBa. — 4-e uzn. — CI16.: Jlans, 2008. — 720 c.
Hononnumenvnas aumepamypa:
1. Heznun M.B. /Ilunamuka ny4ykoB B riasme. YM.: Dneproaromusaat, 1982.-218 c.
2. Munnepl. PeytroB A.T. Kypc nekuuit «®uzuka nazepop» 4. 1, "OcHOBHbIE CBOMCTBA
aKkTUBHBIX cpen nasepoB”. PYIH, 2006.
Pecypcwr ungopmayuonno-menexommyHukayuonnou cemu « Mnmepnemny»:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIFOYEHHBIX JJOTOBOPOB
- DnexktponHo-6ubmnoreunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru




- OBC HOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT ctyaeHta» www.studentlibrary.ru

- OBbC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05t cCAmMoCmosamenbHou pabomol 0OYUaAOWUXCSL NPU
0CB80CHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekuuit no nuciuminne «@usuka jgazeposy.
- PeytoB A.T. Kypc nexkuunii «®usuka nazepos» 4. 1, "OcHoBHBIE CBOMCTBA

akTUBHBIX cpen tazepoB". PY/IH, 2006.

* - Bce yueOHO-METOMYECKHEe MaTepHuasbl s CaMOCTOSATENIbHOW paboThl 00yYaroLIXCs
pa3MenarTcs B COOTBETCTBUHM € JEMCTBYIOIUM HOPsAKOM Ha cTpaHule aucuuiuinasl B TYUC!
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PA3PABOTYUK:

Yexnosa Tamapa

JlouieHT KoHcTtantuHoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
KpaBuenko Huxouai
N.o.nupektopa HOpbeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.

PYKOBOJIMUTEJIb OII BO:

ITpodeccop

Jloza Oner TumodeeBuu

Jonoxcnocmo, BYIT

ITloonucw

@amunus U.0.
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