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| 1. HEJHU OCBOEHUSI JUCHUITJINHEI

He.ﬂblo OLBOCHI/ISI JUCIHNITIITHUHE] ((HHTerI/IpOBaHHBIe TEXHOJNOTHUHN U OIITHUKA JIOKAJIHU30OBAHHBIX
CTPYKTYp» SIBJ]SIG.ICSI O3HAKOMJICHUC ¢ HOBBIMU NpUHOHUITaMU HEJIMHENHO-ONTHUUECKOTO YHpaBJICHUs
(GopMHpOBaHUMEM | M PACMPOCTPAHEHHEM  CBETOUHIYUHPOBAHHEIX  OITHYECKHX obpazoBaHuii B
HepCHeKTI/IBHBIX QITTH‘!CCKI/]X Cpeﬂax, a TaKXKe C COBpeMeHHBIMI/I TECXHOJIOTUAMU CO3aHUS yCTpOﬁCTB AJ1sa
a(exrusroli 06paboTkn UHGOPMALIH, ONITHYECKOTO 3aXBaTa U TPAHCIIOPTA MUKDPO ¥ HAHOCTPYKTYP.

3agauu JAUCHMILIHHBL:

) myqe;@me OCHOB pa3paboTKu H

|

CO3J1anusA  BBICOKO CT&6I/IJIBHBIX, KOMITaKTHBIX,

peaNn30oBaHHBIX B eauHoM Moxyne (on-chip optical
JIOKATH30BAHHBIX OIITUYECKYX COCTOSHHUIA;

technology) wucrounukon

|
® H3yHCHUC crrocoboB reHepany U OJKCIEPUMEHTaIbHOIO Ha6J'IIOI[€HI/I}I COJIMTOHHBIX
|
pe>1<m»i1013 pacnpoCcTpaHCHUA OIITHYCCKOIO I10JIA;

® OCBOCHMS AJITOPUTMOB YHCJIIEHHOIO MOJETUPOBAHMS CJIOXKHBIX aATOMHO-OITHYECKHX
CHCTEM, PEaTM30BaHHBIX HA OCHOBE HEPCIIEKTUBHBIX OIITHYECKIX MAaTEPUAIIOB.
2; MECTO JUCIUILINHBI B CTPYKTYPE OIIOII BO

JlacLmmniHa «MHTerpupoBaHHble TEXHOJOTMM W OITHKA JIOKAIM3OBAHHBIX CTPYKTYP» OTHOCHTCS K
JAMCUMIUTHHAM 10 B1OOpY BapuaTtuBHOU yacti OITOI],
Wsyuenne AMCUMIUTIHEI NPEANIONATaeT HaJTMYHe Y CTY/IEHTOB (YHIAMEHTAIbHBIX 3HAHUH B 06acTH o6 wieit (PUBUKH,
OTITHKH, an)opm'rmu-I
3HaHus, nonyquHbln. B PAMKaX HM3YUCHHs HaHHOW AHCUMUIUIMHEL, MOTYT OBITh NPUMEHEHB! MPU U3YyYEHWH NPYTUX
CTIeLUAJIbHBIX L[I/ICII,HHJ'[I/IH 10 TPOGUITIO TIOATOTOBKH.

3. NJIAHUPYEMBIE PE3YJbTATBI OBYUYEHWSI IO ITUCIUATIIINHE
Ilnanupyemsie  pesyipTaTsl 0OydeHHS 110 MUCLUIUIAHE, COOTHECEHHEIE C ILIAHHPYEMBIMA
pesynbratamu ogeoenus OIOIT

Kon '

dbopmupyembIx
KoOMNereHuui

/

YpoBeHL ocBoeHus
KOMMEeTeHUHH

Tlranupyembie pesynbTavThr 06y uennst 10 JUCUHIIHHE XAPAKTEPUIY IO HE
ITanb! GOPMHUPOBAHUT KOMNETEHINIT (MOKA3ATENH OCBOCHHST ICOMITETEHLIHN)

2 3

MR-1 YacmuyHbll 3HaTh: (QU3MYCCKHE U MATEMAaTHYCCKHE 3aKOHBI M MOJIENH (DH3MUCCKHUX
[POLECCOB, JIEKAMMX B OCHOBE TIPUHLMUMOB AeHCTBHA OOBEKTOB
| HAHOTEXHOJIOIMH U MUKPOCHCTEMHEOM TEXHUKIL;;

| YmeTn: pelwiath 3ajauu, WMCMOJIb30BATH MaTeMaTUYECKHil ammapar u
YUCJIEHHBIC ~ MCTOJLI  KOMIIBIOTEPHOTO  MOJEIMPOBAHHSA  OOBEKTOB
HAHOTEXHOJIOTHH U MUKPOCUCTEMHOM TEXHUKH;

| Bnagers: MareMaTH4eCKMM aNNapaToM W METOOAaMM KOMIBIOTEPHBIX
| TEXHOJNOrWH 1A MOAENUPOBAaHMST OGBEKTOB  HAHOTEXHOMOTHH U
MHKPOCHCTEMHOM TEXHUKH;;

3naTb: 0a3oBoe  KOHTPONBHO-U3MEPHTENBHOE — 0OOpYHOBaHME  Juls
METPOTIOTHYECKOTO  00ECNEUCHHA HCCIENOBAHMN M MPOMBIIIIEHHOTO
NPOU3BOJICTBA HAHOMATEPHUAIIOB U KOMIIOHEHTOB;,

| YMeTh: OCYUIeCTBIATh THATHOCTUKY HEMOMANIOK ¥ YACTHYHBIM PEMOHT
U3MEPUTENILHOTO, AHATHOCTHYECKOT0, TEXHOIOTMYECKOTO 060pY/I0BaAHUA;;
Bnapers: HaBBLIKAMH MOHUTOPHHTA AHAarHOCTHYECKOTO,
TEXHOJIOTHYECKOro 0GOPYAOBAHNS,

ITK-4 YAcmuyHull

4. OBEM U CTPYKTYPA TUCIIUIIJINHBI
pr,?_I,OCMICOpTh JIMCLIMIUIMHBI COCTABIIAET 3 3a4eTHRIX eaumuil, 108 uacos
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2 CucreMbl  reHepanu¥ M YIpaBieHHs Peliruaur-
J'lOKaﬂVBOBaHiiI bIMHU onThueckuMu | 8 3 9 3 6 6 10/55 KOHTPOJIb
CTPYKTYpamHy | No2

3 CucreMBl ¥  yCTpOHCTBA €  TOMHOCTLIO Petfityur-
ONTHYECKUM | YMNpaBjJcHHEM Ha  OCHOBE | 8 @ 9 3 6 6 9/50 KOHTPOJIb
NEPCIEKTUBHAIX ONTHYECKHX MATEPUANOB Ne3

Hanvuue 8 aucuunnune KIT/KP , . _ . - . .

Mtoro no ancuwrinmme 2 9 271 9 18 18 27/50 Ok3ameH

Coaeprxanue JEKIHOHHBIX 3AHATHIA 10 ANCIMILIHHE
Pasnen 1. OOmue NpUHNHIBEI ONHCAHMS CBETOMHIYIIUPOBAHHEIX OOPA30BAHUN B OIITHYE-CKHX
cpesax.
1.1. Knacenduranmm onmuyeckux cpen. Xpomarndeckas aucriepeus. ONTHIECKUE TOTEPH.
Coornomenne Kpamepca-Kporura. Henunelineie 5pheKTh B ONTHYECKHX Cpeax. [IpakTuye-
CKHH pacueT HeJUMHEHHBIX BOCIIPHUMUYHBOCTEH.
1.2. OcHoBHOE ypaBHEHHE paclpocTpaHeHus. Meroq o6paTHOH 3anauy  paccesHus.
HucieH-Hble METOMBI aHanu3a HenuHeliHoro ypasHenus Llpemumrepa.  IlpemmrrepoBckue
COJIMTOHBI.
1.3. OnTutieckne yunum cBa3y. RZ- dopmar xoguposanus curnanos. CocpejioTOYEHHOE i
pacnpeneNiéHHOe yCHIICHHE B JIMHHSX CBsi3d. Lllymbl BOMOKOHHEIX ycuiurenelf. HemwneiHsrit
OTBETBHTENL. CHCTEMBI ¢ MYIBTANIEKCHPOBAHUEM 110 JUTMHAM BOJIH.
Pazgen 2. Cucrempl reHepanyy 1 yIpaBlCHUS JTOKAIH30BAHHBIME ONTHYECKUMH CTPYK-TYPaMHU
2.1, OnrtHueckn¢ cXeMbl [ GOPMHPOBAHUS CBETIIBIX IPOCTPAHCTBECHHBIX CONMTOHOB, Hexep-
POBCKHE ONTHYCCKHE Cpela M HEIMHEHHOCTH BBICIIUX NOPSAAKOB. ONTHUECKHE DJIEMEHTHI C
HAChIIAIONIENCA HelTMHEHHOCTRIO. [lepexoiHble HeMMHEHHOCTH B OUCTAOMIBHOCT.
2.2, YCTOHYMBOCTH COJNIMTOHHBIX pelleHui. JIMHelHpl amanu3. MeTom MajibIx BO3MYIIIEHUH.
Kputepnii Baxpropa-KosokonoBa. AcumnroTwdeckuit anamwms. CTOMKHOBEHHS COJATOHOB.
MuoroconuToHHEIEC B3aUMOAeiCTBUS. BPH3EphI ¥ CBA3aHHEIE COIMTOHDL.
2.3. JluccunaTUBHBIC ONTHYCCKHE COJMTOHLL YpaBHEHHE ['mu30ypra-Jlannay. Bapuanuonueni
ananu3. YUCIEHHbLA aHaIM3 CIIEKTPATBbHBIMA MeTOAaMu. [ eHepaIis JIUCCHIIATHBHBIX COJIUTO-HOB
B BOJIOKOHHBIX JIa3epax.
2.4, Buxpesple ONTHYCCKHE IYYKH., HachlUArOmmiics MOTMOTHTENb. TeXHOMOTHS ONTHYECKOIO
3axBata. | 'eHepalus yCTOHUMBEIX ONITHYECKHX BUXPEH B IIONYIPOBOIHUKOBLIX CTPKYTPaX.
2.5. Mouw Jlarrepa-T'ayca. MeTonpl yrnpaBieHHss MOMEHTOM HMITYIhCA BHXPEBBIX IIYYKOB.
IIpoeKTHpOBaHHE BBHICOKOEMKHX JIMHUN CBSI3M HA OCHOBE ONTHYECKHX BHXPEH. YUeT aToMHO-
ONTUYECKUX BO3MYITICHHH.
Pazgen 3. Cucrembl u ycTpodcTBa ¢ MOJHOCTBIO ONTHYECKHM YIIPABICHHEM HA OCHOBE
TEPCIEKTUBHEIX PITHYECKIX MaTCPHAIOB,
3.1. Onruveckre Cpefbl ¢ HABEJCHHBIMH HEJIMHEHHOCTAMH. MOJYIANNS HeMHEHHO-
JIMCIEPCHOHHEIX | B THCCUIIATUBHBIX XAPAKTEPUCTHK B PE3OHAHCHBIX cpemax. JlomupoBaHHbIe
OIITMYECKHE MaTpUILbl. “MeneHubIi” CBeT.
3.2. MUKpPOCTPYKTYpUPOBAHHEIE ONTUYCCKHUE CPEHbl M ONTHYECKHE pelleTKH. DOTOHHBIE
KPHCTAIIEL. HenuHenble MHOrOCepIIIeBUHHBIC BOJOKOHHBIE MAaTpuibl «IIpaBbiey u «JIeBbie»
OTITHYECKHE CpeJibl. OTpunaTeNbHbIA MOKa3aTeNb IpeIoMIcHH. MeTamMarepuansl, DKpaHIpPOB-Ka
3JIEKTPOMATHUTHBIX CHIHAJIOB.
3.3. ["a30HanonHeHHEIE HOJIBIE ONTHYCCKHE BOJIOKHA. TEXHONOTHHM 3arpy3KH XOIOXHBIX aTo-
MOB. [IpUHITUITE] yepiKaHHs XOTOIHBIX aTOMOB B BOJHOBOAHBIX CHCTEMAX. MannnyiupoBanue
MHKPO- M HAHOOOBEKTAMH B ONTHYECKHX IIy4Kax. ATOMHBIN am3aitH. CHocoG OIMTHYECKOTO
TPAHCIIOPTa MEKPOOOBEKTOB,

Coaep:kaHne 1a60pATOPHBLIX 3AHATHII 10 AU CIHILIHHE
JL.P.Nel. PacueT napamMeTpoB BOJIOKOHHEIX CBETOBOOB .
JLP.Ne2. M3yueHpe TUCIIEPCHBIX XapaKTePUCTHK B BOJIOKOHHBIX CBETOBOJIOB.
JL.P.Ne3. MopenypoBanye ypaBHEHHE PacCIPOCTPAHEHHS B YHCTOM JIUCIIEPCHOHHOM PEIIIME.
JLP.Ned. MojieimpoBanue  paclpoCTpaHEHsi ONTHYSCKHX HMITYJILCOB B JIHCIHEPCHOHHO-
HEJIMHEHHOMH cpejie.
JLP.Ne5. Monenrposanue 06pazoBanus yAapHOil BOJIHB OTHOAIOMICH.
JLP.Ne6, MonenipoBanne o6pa3oBaHms ONTHIECKAX COTHUTOHOB.




Coaepkanne IPAKTHYECKUX 3AHATHH 110 JUCIUILIHHE

Tema 1. Monenuposanue ypasrenus Jlarpania B MexaHudeckux cuctemax (2 u).

Tewma 2. Mopenvposanue ypasHeHNs ABWKEHUS U SHEPIUU B PEJIATHBUCTCKOM Mexanuke (2u.)
Tema 3. Pacuer nepepatoLeii BOMHOBOIHON JiMHUK (24.).

Tema 4. Mopaenuposanne ypasHenus Llpeaunrepa (3u.).
i

5. OBPA3OBATEJIbBHBIE TEXHOJIOI'IN
B npenojgasannu auciuriivHel «MHTerpupoBaHHble TEXHOMOTHH W OITHKA JIOKAIH30BAHHBIX
CTPYKTYp» I/ICHOJ‘jLSyEOTCH pasHoobpasHble 00pa3oBaTeNbHbIE TEXHOJIOIMH KaK TPaIMIMOHHBIE, TAK K C
MPUMEHEHUEM aKTUBHBIX U MHTEPAKTHBHBIX METOJOB 00yUeHuUS.
AKTHBHBI¢ ¥ MHTEPAKTHBHBIC METO/IbI O0OYYEHUS:
- Hif.mrzpcmnwemm nexyus (mema No2);
— Ipynnosas duckyccusn (mema Nel);
~  Ananuz cumyayuii (mewa Ne3);
—  Ipumenenve umumayuonnvix mooeneii (nabopamopnuie pabomor Ne3-5);
—  Paz6op konxpemnvix cumyayuil (mema Nod),

6. OI_[EH#)‘IHI)IE CPEJCTBA IJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
_HPOME?KYTO‘IHOFI ATTECTAIIUHA 11O UTOT'AM OCBOEHUSH
JACOUIIVIMHBI 1 YYHEBHO-METO/JMYECKOE OBECIHEYEHUE

CAMOCTOSTEJBHOW PABOTHI CTYJAEHTOB
Bonpocwt piis pieii’n-mr-lcon'rpmm
Pelituar-kourpoas Ne 1
1. Kiaccudukalmu onTHYeCKuX cpep.
HenunelHeiit oTBETBUTEND.

XpomaTnyeckas AUCHEPCHs.
U_lpe;{m{r! POBCKHE COJTUTOHEL.
Onruyeciue norepu.

RZ- hopmar xonupoBanus cHrHaJIOB.
CooTHOLIEHNE Kpamepca-Kponwra,

L=k w

qI/ICJ'[eHI-lb!Ie METO/Ibl aHAJT3a HelnHelHoro ypasHenus [lpeannrepa.
9. Henuneiitbie 5 heKTH B ONTHYECKHX CPeax.
10. CucTemb! ¢ MyJETHILIEKCUPOBAHUEM T10 JUTHHAM BOJIH.
Peitruur-xonrpoas No2
['1. OnTuueckue cxeMbl T (OpPMMpPOBaHHS CBETIIBIX MPOCTPAHCTBEHHBIX COJMTOHOB.
12, Vder aTOMHO-ONITHYECKHX BO3MYIIEHUIA.

13. Hekepposgkue ontyueckne cpefa U HeIMHEHHOCTH BBICLINX TIOPSIIKOB.

14. Monsl J]all"repa-["ayca.

15. OnTuyeckye 2MEeMEHTHI ¢ HACBILIAMOIEHCS HETMHEHHOCTHIO.

16. MeTtonp! yrpaBneHHs MOMEHTOM HMIYJIECA BUXPEBBIX ITYUKOB.

17. TlepexonHpie HEMMHERHOCTH U GUCTAOUITBHOCTS.

18. BuxpeBble onTHYeCKHe MyUKH.

19. YeToltunBocTH CONMMTOHHBIX PEILICHUI.

20. I'eHepaungl yCTOHYMBBIX ONTHYECKHX BUXPEH B IOy POBOJHMKOBBIX CTPKYTPAX.

Pelirunr-gonrposb Ne3
21. Onrtuyeckye cpenbl ¢ HABSACHHBIMH HEIUHEHHOCTAMH.

22. T'azoHaro/IHEHHBIE [OJbIE OTITHYECKHE BOJIOKHA.

23. Moayisunst  HeJMHEHHO-IMCIIEPCHONHEBIX M JUCCHUTATHBHBIX XAPAKTEPUCTHK B PE3OHAHCHBIX
cpenax. |

24. ATOMHBIH [nu3aiin.

25. Zlom/lpOBal}iHLIe ONTHYECKHE MATPULLBI.

26. MaHHnym»jlpOBaHue MHKPO- H HAHOOOBEKTAMH B ONTHYECKUX ITy4Kax.



27.
28.

MHKpOCTPYKTYPHPOBAHHBIE ONTHYECKHUE CPEABI U ONITHUECKHE PEILETKH.
Cnoco6 orTHYecKoro TpaHCmopTa MUKPOOOHEKTOB.

Bonpock! k 3K3ameny

L

10.

L1

15.

16.
7

20.

21.

Knacengmkanun ontudeckux cperl. MaTepuagsl U M3rOTOBIeHHEe. XpoMaTHUuecKas HHCIIEPCHS.
OnTugeckue nmotepu. Coornomenue Kpamepca-Kponwra.

Henuneiitbie addexTsl B onTiecknx cpefax. MUKPOCKOMUUYECKHE BHIPANKCHUS I HEJTHHEHHBIX
BOCHIPHUMYHBOCTEH. IlpakTHueckuit pacueT HelTMHEHHBIX BOCTIPUUMUYUBOCTEIA.

OcHOBHOE ypaBHEHHE paclpoCTpaHEHHs. UHC/IEHHBIC METO/IbI AHAJIM3A HEIMHEHHOrO ypapHEHHS
Ulpenunrepa.

Mertozn ofpatHoii 3anauu paccestus. [llpeaunrepoBckre cOIUTOHEL.

Brinyxnennoe komOunarnmontoe paccesnue (BKP). Ienepanus conutonos BKP. BosokorHbie
BKP-ycunurenu. BerHy:xienHoe koMGuHaLOHHOE camMopaccesiue. GeMToCeKyHIHbIE COMUTOHbI.
OnTuyeckue nvnuu  cesi3n. RZ-  dopmar komuposamust curHanoB. COCPeNOTOHCHHOE H
pacnpene/iéHnoe ycusienne B JMHUAX CBA3H. Lllymbl BOMOKOHHBIX ycuaureneit. HennHeiHbi
OTBETBUTEIIb.

Temusle conuronbl. Bsaumonefictsre TeMHpIX conuTonoB. Tlepenada onmyueckol nHdopmalym ¢
TIOMOLLBH) TEMHBIX COJTUTOHOB.

CucreMsl| ¢ MYNBTUIUIEKCHPOBAaHUEM MO JUIMHAM BOJH. l[lpoexkTupoBaHue cucTeM HAa OCHOBE
COJIMTOHOR ¢ yrpapisieMol aucnepcued. COJMTOHHBIC TEXHOJIOTHMH 10 HPUHIMITY “HAa OJHOM
qumne”.

Onraueckue  cxembl Wi GOPMMPOBAHMS — CBETABIX  MPOCTPAHCTBEHHBIX  COJHTOHOB.
[IpocrpaHersennas  dopma wenuwHeiiHoro ypaeHenust llpenmbrepa. CHcTeMbl yhpaBieHHs
NPOCTPAHCTBEHHO-BPEMEHHON IMHAMHKON ONTHYECKHX JIOKATTU30BAHHBIX CTPYKTYP.
Hekeppogciue outnueckue cpejia ¥ HeTMHEHHOCTH BBICIIMX TIOPSIIKOB, ONTHICCKHE 3IEMEHTHI C
Hacplaloencs HemHeRnocTeto. Ilepexontbie HeMHENHOCTH U OUCTAGHIIBHOCTS.
YCTOMYMBOCTH COJNIMTOHHBIX pewienuil. JIunelHBI aHaym3. Mertog  Majbix BO3MYLLICHUH.
Kpurepuit Baxurosa-Kosokonosa. AcuMITOTHYeCKH# aHaIN3.

. CTONKHOBEHMsI COJIMTOHOB. MHOTrOCONHTOHHEIE B3aUMOJICHCTBHA. BpI/IBCpr KU CBA3aHHDBIC

COJIHTOHBI,

. JluccunatuBHbIE ONTHYECKUE CONUTONBL. Y paBHeuue ['H30ypra-Jlanaay. BapualyoHHbIi aHamms.

HucnenHsId aHau3  CTIeKTPATBHBIMUA - MeTOAaMU. [eHepalns JMCCHIIATHBHBIX COJIUTOHOB B
BOJIOKOHHPBIX J1a3epax.

4 BpreBqu ONTHYECKHUE ITYIKH. Hacmma}omm‘/{cs{ [IOTJIOTHUTENb. TEXHOJIOTHS ONTHYECKOIO 3aXBaTa.

I'enepatus ycTOHYMBBIX ONTHYECKHX BUXPEH B TIOMYTIPOBOAHUKOBLIX CTPYKTYPaX.

Monger Jlarrepa-I'ayca. Meromel ynpaeneHus MOMEHTOM HMIyJECA BHUXPEBBIX IyYKOB.
IIpoexkTnpoBanue BBHICOKOEMKHX JIMHHI CBS3H Ha OCHOBE OINTHYECKMX BHUXpEH. YdeT aroMHo-
ONTHYECKHX BO3MYLICHHM,

Onrtrueciue mynu. CTOIKHOBEHMS JIa3€PHBIX MyIb.

OnTryeckie Cpefbl ¢ TMraHTCKMMU HENTMHEHHOCTAMH. MOy IALms HeJTMHEHHO-IUCTIEPCHOHHbBIX 1
AUCCHUIATHBHBIX XapPaKTEPHCTHK B PE30OHAHCHBIX cpefax. JIOMUPOBaHHBIE ONTHYECKUE MATPHULIb.
“MemieHHbI” cBeT.

" MI/IK|)DCT|?yKTypHp0BaHHBIe OIITHYCCKUEC Cpennl H OIITUYCCKHUE PELIETKU. DOTOHHEIE

3anpemeH§-|hle 30Hbl. DoToHHBIE KpuCTALILl. METOA KOHEUYHBIX 3JieMeHTOB. Henuneinnie
MHOTOCep/ILIeBUHHBIE BOJIOKOHHBIE MATPUILBL.

.((HpaBLIe}h. H «JIeBble» ONTHYECKHE CpeEEbI. OTpPIL[aTeJTBHBIﬁ TOKasaTe/lb  MpPeIOMITCHHS.

Metamarepuansl.  Pemenne — mpoGnembl  AUOPakUMOHHOrO  mpefea.  DKPaHHPOBKA
3MeKTPOMATHHTHBIX CHIHAJIOB.

Henunelinbie B3aMMoeHCTBHS OMMHOUYHBIX (OTOHOB. BpeMeHHOE KOIMPOBAHHE KBAHTOBBIX
ONTUYECKHX COCTOAHUN. O6paboTka onTHYEeCKOM UHPOPMAMU B KACKA[HBIX OIITUYCCKUX CXeMAaXx.
MannnyngpoBanie MUKPO- ¥ HAHOOOLEKTAMH B ONTHYECKHMX TTyuKaX. ATOMHBIN musaiin. Criocos
ONTHYECKOTo TPAHCTIOPTA MUKPOOOLEKTOB.



22. l'azoHanonHeHHbIe MOJIbie ONTHYECKHE BOJIOKHA. TeXHOMOrHH 3arpysKkd XOJIOAHBIX aTOMOB.

|
]_[pHHLlH{'l!b[ YACpKaHUs XOJOAHBIX aTOMOB B BOJIHOBOJIHBIX CHCTEMAaX. FeHepaum OIITHYCCKHUX

CTPYKTYP|B ra3o3arnojHEeHRbIX BOJIOKHAX.

|
Bonpocs! K ¢aMocToATEILHOM paboTe CTYAeHTA

|
OHTHH@CI:(I/IG COJIMTOHBI: beHIlaMeHTaJTBHBIe COJIMTOHBI M COJTUTOHBI BBICIIUX MOPSIIKOB.

Bzaum O,FleﬁCTBHG ONTHYCCKUX COJIMTOHOBRB.
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3. C)KaTI/Ie|Ol'ITI/I‘-ICCKI/]X HUMITYyJILCOB!: BOJ'IOKOHHO-]?CIHGT‘I&TBIC KOMITPECCOPEI.
4

C)KaTI/Ie|OHTI/I‘{eCKHX HMITYJIbCOB: KOMITPECCOPEI HA MHOT'OCOJIMTOHHOM CXKATHMU,

5. Ilapamerpuyeckoe B3anmosieHCTBHE (heMTOCEKYH/IHBIX HMITY/TCOB: T€HEPAIIs BTOPOH

rapmonuku (CBI).

6. Ilapamerpuueckoe ycuiieHHe KOPOTKMX UMIYJILCOB.

FeHepaqnﬂ CYMMAapHLIX H pa3HOCTHAIX YacCTOT. HapaMeTqueCKHe COJIMTOHBI.

7
8. Meron o6Gparnoii 3agauu paccesuus npu pemennu HY L
9

Bonoxohusere nasepsi.

@oHA  OLIEHOYHBIX CPEACTB IS

NpOBCACHUSA

aTTCCTallMd  YPOBHA

CHOPMHUPOBAHHOCTH

KOMIMETeHLUH OﬁyliaIOLLII/IXCH 10 JTUCUHITJIMHE O(I)OpMJ'IHeTCﬂ OTACJILHBIM TOKYMEHTOM.

7. YYAEBHO-METOJAUYECKOE 1 UTHOOPMAIIMOHHOE OBECIEYEHUE

; JIUCIHIUILINHBI

7.1. Kauroo6ecneuennocTn

HaumeHnosanue j]l!'l‘l.‘iipﬂ'l'_\r'pbl: aBTOp, HA3BAHUEC, BUA H3AAHUS,
| HIAATENILCTBO

Nop wapanun

KHUTI'OOBECNEMEHHOCTDL

Koanuecrso
IKIEMTIISIPOB
H3gannil B
ouGanorexe
Bar'y s
COOTBETCTBUH €
droc BO

Hanu4ne B s3nexrponnoi
onbnamnoree Bal'y
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OcHoBHas nurepatypa*

I. Hucnennsie metoan [Dnexrponusiii pecype] / H. C. Baxsaios, 2015 http://www.studentlibrary.ru/
H. IT. XKunkos, I'. M. KoGenbkos. - 8-¢ uza. (31.), - M. : BUHOM, book/ISBN9O785996326167.h
2015. - (Knaccuuecknit yHHBEPCHTETCKME YueBHHI). tml

2. ®uzuka. Ot Teopud |k npaktuke. B 2 k. Kn. 1: Mexannxa, 2016 http://www.studentlibrary.r‘u-/_
ONTHKA, TEPMOANHAMHKA [DnexTpoHusit pecype] / Bépa Jhx. - M book/ISBN9785941200764.h
MK TIpece, 2016, -| (Cepus "Kapmaunbli cripapodsuk"). - tml
[SBN9785941200764 | _

3. Kysneuos, C. W. dmsnka, Bonuosas ornruka. Kpaxrosas 2018 https://znanium.com/catalog/
NPUPOAA U3JIY4eHHs, DNEMEHTHI aTOMHOM M ANEPHOH (M3HKH ; product/950965

yu4eb. mocobue / C.H. Kyswewos, AM. Jlugep. — 3-¢ m31.,

nepepad. u non. — Mocksa : By3osckuii yaeGuuk : MHOPA-M,

2018. — 212 c. - ISBN 978-5-16-100426-5.

4. Tlanckmit, A. A, dusuia: yueGuuk / A.A. Iunackui, [1O. 2017 https://znanium.com/catalog/

['pakosekuil ; moa o6ut. 'pm 10.HM. Ouka, H.C. [ypsiieBoi. —4-
€ U3, uenp. — Mocksa: ®OPYM : UHOPA- M, 2017. — 560 ¢.
uil. — (Cpennee npm};cqmouanm—loe obpazosanue). - ISBN 978- 5-
16-102411-9.

product/559355

| JlononnurensHas nureparypa

1. Bopucos A.b., Kucenies B.B, KsasnonHoMepHblE MarHWTHble 2014 http://www.studentlibrary.ru/

CONUTOHEL [DnekTpoHHLliT pecype] - M. : ®U3MATIIUT, 2014, - book/ISBN9785922115902.h

ISBN 978-5-9221-1590142, tml

2. K Teopn# ABYMEPHBIX M TPEXMEPHBIX CHCTEM ABTOMATHYECKOTO 2015 http://www.studentlibrary.ru/

perynuponanms [nexrpounsiit pecype] / AT, Bapcewit. - M, - book/ISBN9785987048078.h

Jloroc, 2015. - ISBN 97%-5-98704-807-8. tml

3. Jlekuuu 1O TEOpHM BEPOSATHOCTEH M  Maremarduecko’li 2012 http://www.studentlibrary.ru/

CTATUCTHKE [BHeKTpOHHLm pecypc]: yue6uuk / Ilpoxopos IO.B., book/ISBN9785211062344 h

[lonomapenko JI.C. - 2-¢ uza., ucnp. u gon. - M. ; Usnarenserso tml

Mockosckoro rocympcmumm 0 yuusepcurera, 2012, -

(Knaccuueckwii ynHBe.pcmeTCKHM y4ebHuk). - ISBN 978-5-211-

06234-4. . .
BOMPOCEL  YMCICHHOTO  peIleHns 2012 http://www.studentlibrary.ru/

4, Maremaruueckue | |




riiepbonuueckuy cnu'i‘eM ypaBHeHUH [Dnextponunlt pecype] / book/ISBN9785922111980.h
Kymaxosckuit A, Iloropesos H.B., Cemguos AIO. - M. : tml
OUBMATIIUT, 2012, 1 ISBN 978-5-9221-1198-0.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUL JAUCHUITIJIMHBI

MareprabHo-TexHUIecKoe obecTieueHMe IMCLIMTUTAHbB] BKITIOUAET:

®  Ay[UTOPWH JUIA TIPOBEJCHHS JIGKLMOHHBIX, MPAKTHYECKAX M J1aGOpaTOpHBIX 3aHsTHil,
OCHAIIEHHBIC COBPCMEHHBIMH  [IEPCOHATBHBIME  KOMITBIOTCPAMH,  OOBEAMHEHHBIME B JOKAJIbHYIO
BBIMMCITUTEIIbHYK) CETh ¥ YKOMIIEKTOBAHHEIME HEOOXO/IMMbIM CHCTEMHBIM POTPAMMHBIM 00€CICHEHEM
(511-3, 100-3,1226-3,106-3);

*  CHCTEMa MATEMATHUECKHX 1 HIDKEHepHBIX pacuétoB MATLAB;

*  katespanbHbie My/IbTHUMEHIHBIE cpecTsa (aya. 430-3,420-3);

o 3neKT;§0HHHe 3aIIHCH JIEKUHH.
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Pabouyio HpO]"]);C;L‘\»IMy cocraBun qoteHT Kapenpsr GullM IIpoxopos A. B.
| (®UO, moamucs)

Pernensent .

(mpencrasuTens paboronarens) Len. Tupexrop 000 «BrajUuTex» Ocumon A.B.
(mecTo paborTsl, JoKHOCTH, DHO, TOJHGH

[Iporpamma pacemotpena i onobpena Ha 3aceyannn kadenpst GullM

[Tporoxom Ne | 1 oT 02.09.2019 _roxa et

3apenyrommii kadenpoit Apakensua C.M. el

| (®UO, noamuce)

| d

Pabouas nporpamma paceMoTpeHa u ogo6pena Ha 3ace/[aHuH Y4eOHO-METOINYCCKON KOMUCCHH

narnpasnenus 28.03.01 HanoTeXHONOTHE 1 MUKPOCHCTEMHAS TEXHUKA

IMporoxon Ne | 1 or  02.09.2019 roja
Ipencenarens KoMUCCHU

(®HO, noarincs)
C

JIUCT ITIEPEYTBEPKJIEHU S

|
| "
' PABOYEHN ITPOT'PAMMBI JUCIIUIIJINHEBI

Pabouas nporpalLMa oxoOpeHa Ha yUEOHBIH TO

IIpoToxon 3aceﬂ:aHI/I;1 kadenprr Ne oT romua

! o
3aBemyronmuii kaheapoi
|

|
Pabouas Iporpamma onobpeHa Ha _ y4eOHBIHA roa

|
IIporokon 3acemanust Kadeper No 0T rojia
|

aneayromuii kaeapoit

Pabouas nporpamma onoGpena Ha y4eOHBIH Tox

ITporoxon 3acenanust kaheapsr No 0T roaa

3asenyrommi kaenpoit




