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1. IEJIX OCBOEHUS JUCTIUILIHHb]

Lensio  ocBoenus  mmerymmmmmsy «VIHTerpHpOBaHHBIE  TEXHONOMHH M ONTHKA
JIOKAIM30BAHHBIX CTPYKTYp» SBJISETCS O3HAKOMJICHHE C HOBBIMH NPHHIHIIAMH HEIIHHEeHHO-
OITHIECKOTO  yupaBneHus (opMHpOBaHHEM u pacupocTpaHeHuem CBETOMHIYIMPOBAHHEIX
OUTHYECKHX 00pasoBaHUil B NEpCHeKTHEHBIX ONITHYECKUX Cpedax, a Takxke C COBPEMEHHBIMU
TCXHOJIOTHAMHE CO3MAaHUS YCTPOHCTE st sddextnBHON 06paGoTKH MH(POPMAIIMH, ONTHYECKOr0
3axBata M TPAHCIIOPTA MHUKPO U HaHOCTPYKTYD.

3ajauu gucummInHLL:
® W3YNCHHE OCHOB paspabOTKH M  co3jamms BLICOKOCTAOMIIBHBIX, KOMITAKTHBIX,
PCATM30BAHHBIX B €IMHOM MOZYJe (on-chip optical technology) mcrounmkon
JIOKAIN30BAHHPIX ONITHYECKUX COCTOSHHIA; |

® HU3YYCHHUE CHOCOOOB T cHoepanuu u SKCIICPUMEHTAJILHOIO HdﬁHPOHeHHH COJIMTOHHEIX
PEXUMOB pacpocTpaHeHUs OIITHYECKOTO I10J14;

® OCBOEHUuHA AJIOPATMOB  YHCIEHHOIO MOZICIHPOBaHUS CJ'IO)KHIj:IX ATOMHO-ONTHYECKHX

!
CHUCTEM, PeaIM30BaAHHBIX Ha OCHOBE IIEPCIICKTUBHEIX OHTquCKHX MarepHaos.
]

i
2. MECTO QUCIHHAIIJIAHBI B CTPYKTYPE OIIOI BO

Hucnurmna «MHTerpupoBannbe TexHOTOIMH I OITHKA J'IOKa.I;‘II/ISOBaHHBIX CTPYKTY DY
OTHOCHTCSL K TUCHHILIAHAM IO BEIGOpY BapratuBHoi yactu OITOIT.
Usyyenwe nucrmmummes IPCAMIOIAraeT HAIWYME y CTYAEHTOR bynnaMenTANEHbIX 3HARME B
obnactu obmeit (buswky, onTUkH, uadopmaruky, f
3HaHMs, MoNyYeHHbIE B PaMKax H3y4eHHs NaHHON JMCHUIIIHHEL MOTYT | OBITH TIPHMEHEHBI IPA
U3YICHNY NPYTHX CIEHHUANbHEIX THCIHIIIHE 110 HPOQHITIO MOATOTOBK.

3 IVIAHUPYEMBIE PE3YJIbTATBL OBYYEHMUS 11O AUCIUTLINHE
ITnanupyemste pesynprars: o0y4eHusr 1o MUCHUTIINHE, COOTHGCCHH]%)IG C TIaHAPYEMBIMH
Fe3yanaTaMH ocBoenust OITOIT

Kon VYposenp IInanvpyemste pesynptars 0ByueHHs Mo AuCUMmIHHe j
dbopmupyemprx OCBOEHHS XapaKTePU3YIOIIHE STATIBI (POPMHPOBAHMA KOM NEeTeHIINH
KOMICTEHINH |  KOMIIETeHIMU | (ITokasaresn ocBoeHHs KOMIMETEHLIHHN )

/ | 2 3 b ]

TTK-1 “acmuuneld | 3HATh: NPUHUMIIEL TCHEpALH U3NTyYeHHs nasepamu; 3JICMEHTHYIO

a3y nasepHoii TEXHUKH,
Ymern: AHATIM3UPOBATE  B3aMMOJEHCTRIE nasepHoro

W3Iy4eHUst ¢ MarepHaqamMu  u Cpenamu;  mpUMEHSTH
UHPOPMANHOHHbIE PECYPCHI H TEXHOJIOrHH;
Biagers: HaBbikamu pabotel co cpencreamm KOMITbIOTEPHOr0
IPOCKTUPOBAHMS,  HCHONB3YIOIHMUCS NPH KOHCTPYHUpPOBAHUH
Y3J10B ¥ ONOKOB JTA3CPHBIX KOMILIEKCOB;
lIK-3 Yacmuynbl 3HaTh: HPUHLMMLL KOHCTPYHPOBAHMS JIA3epPHBIX OMTHKO-
SJICKTPOHHBIX IPUOOPOB, UX Y3II0B U IEMEHTOB;
. SJIEMCHTHYIO 043y, MCIONB3yeMyio B H3JIENTHAX JIa3epHOI
TEXHHUKH;;
Ymern: noabuparte  no  3amaHHLM napametpaMm' u
XAPAKTCPUCTHKAM  3JIEMEHTHYIO Gasy masepueix npHOOpPOB 1
CHCTEM; MPUMEHATE UH(DOPMALIHOHHEe PECYPCBI B TEXHOIOI MM,
Baagers: IPUKTAHBIME  NIPOrpaMMaMu  pacyéra Na3epHpBIX
‘ | ONTHKO-3EKTPOHHEIX pUGOpOB. o
1IK-4 vacmuynoiti | 3HaTe: METOZbL ¥ CPE/CTBA INIAHMPOBAHHS U OpraHu3aIMu
HCCllefoBanuit " paspaborok; METOABI npoBeieHus
L OKCIIEPUMEHTOB 1 HabmoeHn, obobieHns u obpaborku




nHdpopmanmu;, j
Ymern: ¢ HAXOMMTh  AHATUTHUYECKME
KBAHTOBOH TeOpUH;

Bragerb: *  merojaMu OpraHmsaliu U NPOBENEHNUS H3MEPEHU
W WCCaeNOBaHWA B ODJIACTH JIA3EPHBIX W KBAHTOBBIX TEXHOMOIMI,
BKITIOHAA [UIAHUPOBaHHUE, pa3paboTky, opframwsaunm u npoa}eaeﬂne

UCCIeJOBAHMIA;,

PELLICHU S 3anay

|
4. OBBEM U CTPYKTYPA JUCHUTLINHBI
TpynoeMKOCTE JIMCLMIIHHB COCTABIET 3 3a4eTHBIX exuumil, 108 yacon

Buaei yue6roii padotel, Popmbl
BKJIIOYARA Obbem TEKYINEro
4 CAMOCTOATENBHY 10 yuebuoii KOHTPOS
a E paboty cTysenToB paboThl, yemesaemoer
Ne Haumenonanue vem u/uiau pasgenos/rem g § " prul:):x:;())cn (s npumelcieuneM (ﬁ()]:),ma |
Bl A HEL 3 % 2wl E g MHTEPAKTHBHLI | 11POMEKYTOU |
= S |§E es O X MeTOA0B HOW !
== g E E a E_ -9 (B uacax / %) ATTECTAUMH
= g3 ¢ hd (no -
==l 5= ceMecmpan)
1 O6uiue TIPUHLINIIBI OnucaHus | Pefituir-
CBETOMHAYUMPOBaHHBIX  obpasoBanuit B | 8 o 6 3 6 9 | 8/53 KOHTpONb
ONTHYECKUX Cpeaax. ‘ Nol
2 Cucremst FeHEpalMk W yNPaBIeHUS } Pedituur-
JOKANM30BaHHBIMH ONTHYECKAMH | 8 ﬁ 6 3 6 9 | 8/53 KOHTPOJh
CTPYKTYpamH | No2
3 Cucrembl ¥ ycTpoiictBa ¢ MONHOCTBIO PeliTunr-
ONTHYECKMM  YNpaBleHWEM Ha  OcHoBe | 8 @ 6 3 6 9 1 8/53 KOHTPONh
NEPCTNIEKTUBHALIX ONTHYECKHX MATEPHAIIOB [ Ne3
Hannune 8 aucunnanne KIT/KP - - - - . & i a -
HToro no aucunmnnune 2 9 18 9 18 27 |! 24/53 3'I<3aMeH(36)

Coaepskanne NEKIHOHHLIX 3aHATHII 110 AMCHMILIHHE !
Pasnen 1. OGmue npuHIMIEL omucadus CBECTOMHAYIIMPOBAHHBIX 00pa30BaHUN B ONTHYES-CKHUX
cpenax.
1.1. Knaccupukanun ontuuecknx cpen. Xpomatnueckas Aaucnepcys. OnTUYeckue notepy.
Coornomenue Kpamepca-Kpornra, Hennueiinsie o dexTr B onmqem;cnx cpenax. [lpakTtuue-
CKHH pacyeT HeJTMHEHHBIX BOCIPHHMUHBOCTE, \ |
1.2 OCHOBHOE ypaBHEHHE pacmpocTpaHeHus. Meton 06paTH<$I7I 3aj1a4und  paccesHusl.
ucreH-Hble METOAB! aHANM3a HENMHEHHOTO ypaBHEHHS LHpe)erepTa. penunreposckne
COJIUTOHBI, : 3
1.3. Omruyeckue nunum cBsi3n. RZ- hopMar KoaupoBaHus CHFHMbB. CocpenoToueHHOE 1
PacTpesIcICHHOE  yCHIICHHE B JIMHUAX CB#3H. [llyMBI BOJTOKOHHBIX yeunmrteneit. Hemuenubrit
OTBETBUTENb. CHCTEMBI C MYJIBTHILIEKCHPOBAHUEM TIO JJIHHAM BOJIHL. ; : :
Paspen 2. CucreMb! reHepanuy ¥ yIIpaBIeEns JIOKATM30BAHHbIMU ONTHHYECKHMH CTPYK-TYPAMH
2.1. OnTudeckne cxeMmbl s GOPMUPOBAHUS CBETIIBIX IPOCTPAHCTBEHHBIX CONUTOHOB., Hekep-
POBCKHE ONTHYECKME Cpela M HENHMHCHHOCTH BBICIIHMX MOPAIKOB. OﬁTquCKHe BHCMGJHTBI c
HAChIAIOLIEHCS HENMMHEHHOCTEIO. [Tepexoiuble HeMHERHOCTY 1 OUCTAGHIBHOCTE, !
2.2, VCTOHYMBOCTH CONMTOHHBIX pelreHHH. JIMHeHHBIH aHANMS, Meton manbrx B03My1i[eHHI?1.
Kpurepuit BaxuroBa-Konokomopa. AcuMnToTHueckuit anamms. CTONKHOBEHHS COJIUTOHOB.
MHOTOCOMUTORNEIE B3aHMOEHCTBUS. BPU3Eph 1 CBI3aHHBIE COIUTOHDL
2.3. JlMCCHUNIATHUBHEIE ONTHYCCKHE COJMTOMEL Ypasuenne 'muzbypra-Jlannay. BapuaunoHHbIH
aHayu3. TuC/IeHHbIN aHaM3 CTIEKTPATBHBIME MeToaMy. | eHepAlUs AUCCHITATHBHDIX CONUTO-HOR
B BOJIOKOHHBIX Jla3epax. | :
2.4. Buxpesbic onruyeckue Iyukd. Hachmaromuiics mormoTuteds. TexHOMOMMS ONTHYECKOrd
3axpara. ['eHepanus yCTOHYMBBIX ONTHIECKAX BUXPEH B MIOIYIIPOBOIHHKOBBIX CTPKyTpax. |
2.5. Momnr Jlarrepa-I'ayca. MeTomsl yIpaBieHHs MOMEHTOM UMITYyJIbCA BHXPEBBIX ITYYKOB.
IIpoekTHpOBaHHE BBICOKOEMKHX JIMHH CBS3H HA OCHOBE OITHYECKHX BUXpEH. Yyer aroMHo-
OTNITHYECKUX BO3MYILCHHUIA.
Pazgen 3. CucreMBl M ycTpoHCTBA C IIONHOCTBIO ONTHYECKUM YUpaBJIECHUEM Ha OCHOBE
NEPCIEKTUBHEBIX ONTUYECKIX MATEPHAIIOB.



3.1. OnTuueckue cpeibl ¢ HaBelCHHBIMH HENMUHEHHOCTAMU. Moayismus HGJI;IPIHeIL/'IHO-

MUCIICPCHOHHBIX M NUCCHUIIATUBHBIX XapaKTEPUCTHK B PE3OHAHCHBIX cpenax. [JonupoBaHmbIe
ONTHYCCKHNE MaATPUIIEL. “MenneHusIit” cBeT. |

3.2. MuKpOCTpyKTYpHpOBAHHEE ONTHYECKHE Cpeabl B ONTHYECCKHE pewmeTku. DoTOHHbIE
KpucTabl. Henvnelnble MHOrOCEpALEBHHIbIE BOTOKOHHEIE Matpunbl «ITpaBeien u «JIeBBiey
OUTHYECKHE Cpelibl. OTPHIATENbHBIH [I0KA3ATENb IPETOMIICHH, Meramarepunaisl. DxpaHupos-Ka
3JIEKTPOMArHUTHBIX CUTHAJIOB. ‘

3.3. I"a3oHanonnenHple moNble ONTHYECKHE BOIOKHA, Texunomorny 3arpysku XoJI0IHEIX aTo-
MOB. [IpUHLMITEL yaepKaHus XONOMHBIX ATOMOB B BOJIHOBOAHBIX cHCTeMax. Manumynuposanue
MUKPO- ¥ HaHOOOBEKTAMH B ONTHYECKHX MyYKax. ATOMHBIH mazaidH. Cnoco6 onTuyeckoro
TPaHCIIOPTa MUKPOOOBEKTOB.

Copnepixanue 1a6opaTopubIX 3aHSTHI 110 AMCUHNIAHE
JLP.Nel. Pacuer mapaMeTpoB BOJOKOHHEIX CBETOBOJIOB .
JLP.Ne2. Usyucnue pucnepcHbix XapakTEPUCTHK B BOJIOKOHHBIX CBETOBOIOB.
JL.P.Ne3. MopenupoBanue ypasHenue PAaclIpOCTPaHEHHS B YHCTOM JUCHEPCHOHHOM PEXUME.
JLP.Ned.  Monenuposanue PACIpOCTPAHCHA  ONTHYECKMX HMITYJILCOB B  IUCHEPCHOHHO-
HeJIMHEHHOH cpeje.
JL.P.NeS. Monenuposanue oGpazosanus Y/IapHOH BOJTHBI OTHOAOIIEH.
JLP.Ne6. MonenupoBanue 06pa3soBanus onTHYeCKHX COJIUTOHOB,

ConepixaHne npaKTHYeCKHX 3aHITHIA 10 AUCHHIITAHE
Tema 1. Monenmuposanue ypapuenus Jlarpamka B MeXaHHUECKHX CHCTEMAX (2 9).
Tema 2. Monennposanue ypapHenus nBmxeHus u SHEPTHH B PEIATHBHCTCKOH Mexanuke (24.)
Tema 3. Pacuer nepenaroueif BOIHOBOHOM THHME (29.).
Tema 4. Monenuposanue ypapaenus [Ipemunrepa (34.).

5. OBPA3OBATEJILHBIE TEXHOJIOI T
B npemonaBamvm  mucnmrimbe «MHTErpupOBaHHbIE  TEXHOIOTMH H  OITHKA
JMOKAIN30BAHHBIX CTPYKTYP» HCHONB3YIOTCS PasHOOOPA3HbIE 00pa3oBaTeNbHble TEXHONOTHH KaK
TPalMLMOHHEIC, TAK U C IPUMCHEHHEM aKTHBHBIX H HHTCPAKTHBHBIX METOZOB O0yUeHHS.
AKTHUBHbIC B HHTEPAKTHBHBIE METO BT 00y4eHus:

—  Humepaxmusnas nexyus (mema No2),

— [ pynnosas ouckyccus (mema Nol ),

= Ananus cumyayuii (mema Ne3);

— Ilpumenenue umumayuounvix modenei (rabopamoproie pabomu Ne3 -5);
— Pasbop xonxpemmvix cumyayuii (mema Ned);

6. OLEHOYHBLIE CPEJACTBA JJIS TEKYIIEIO KOHTPO.IA YCIIEBAEMOCTHN,
IMNPOMEXYTOYHON ATTECTALIAU 110 UTOT'AM OCBOEHHUS
JAUCHUNJIUHBI 1 YYEBHO-METOJIUYECKOE OBECIIRYEHNE
CAMOCTOSATEJIBHOMN PABOTBI CTYJEHTOB
Bonpocel uis peliTHRr-KOHTDOIS
Peiirnar-xoaTpoan Ne 1
1. Knaccudpukanmu onruueckmx cper.
Henunelinpiit oreetsruTe D,

Xpomaruueckas ucnepeus.
[[IperuHrepoBCKHE COMMTOHBL.
Onrmyeckue notepw.

RZ- dpopmar xonwpoBanus curaanos.
CoorHomenne Kpamepca-Kporura.

N v R W



8. Yucnennnie MCTONLI aHAN3a HEJIMHEHHOTO ypaBHenys Ulpenuurepa.

9. Henuneiinpie 3G (EKTH B onTHYeCKHX cpenax.

10. Cucremsi ¢ MYJILTHIIEKCHPOBAHUEM 110 THHAM BOJTH.
PeliTHHr-KonTpOIE No2

11. Onraveckue cxemsr AT GOPMUPOBAHNS CBETIIEIX IPOCTPAHCTBEHHBIX COJIMTOHOR,
12. YVyer dTOMHO-ONTHYECKHX BO3MYILICHHIY,

13. Hexepporckue ONTHYECKHE CPeNla ¥ HENHHEHHOCTH BBICITHX IOPSIIKOB.

14. Mozt Jlarrepa-I' ayca.

15. Onruveckue snementa; o HaChINaroImenca HeIMHEeHHOCTRO,

16. Metons ynpasnemus MOMEHTOM HMILYJIbCa BHXPEBBIX IIYYKOBR,

17. Tlepexonunre HCTMHCHHOCTH U GHCTabumbHOCTS,

18. Buxpesrre onruyeckue TIyYKH,

19. Yeroitunsocrn COJINTOHHBIX PEHICHU,

20. 'enepanus yeroiauppx OUTHHECKHX BUXPEH B ONYIPOBO MHUKOREIX CTPKYTpax.

PeﬁTnHr-KOHTn(mL Ne3

21. Orrnueckue CPEAEI C HABENCHHBIMY HETHHEHHOCTSIMIL,
22. I'a30HanONHEHHDIE TOTEE ONTHYECKHE BOJIIOKHA.

23. Monynsmus HEIMHCHHO-TUCTIEPCHONEBIX g AUCCUNATUBHEIX  XapaKTEPHCTHK B

PE€30HAHCHEIX cpelax.

24. ATOMBBIH nu3aiim,

25. lonuposanHsle onTHyeckme MATPUIEL

26. Mauunymposanme MHAKPO- 1 HAaHOOOBEKTAMH B ONTHYECKHX ITy4Kax.,
27. MHKpOCprKTypHpOBaHHHe OITHYCCKUE CPEIBI U ONITHUECKHE PEIIeTKH.
28. Crioco6 ontryeckoro TpaHCIIOpPTa MIKPOOOBEKTOR,

Bonpocer k IK3aMeHy

1.

Knaccuduxarmmn  ontuyeckmx Cpen. Marepuanst u  usroTosiemHye. XpomaTuueckas
aucrepens. Onrnyeckue norepu. CooTHoNIeHHe Kpamepca-Kponwura,

Hemuueitnele addexter 5 ONTHHECKHX cpenax. Mukpockonmyeckue BEIDAKCHAS 115
HCMHEHHBIX  BOCHPHHUMYHBOCTEH, [IpakTnueckmii pacueT  HenHMeHBIX
BOCIIPHUMYHBOCTEH, ‘
OcHOBHOe ypaBHenue PaclpocTpateHus. UncieHnble MeTomr aHaliu3a HETMHEHHOro
ypaBuenus Hlpenunrepa.

MeTton 06paTHOl 3amaun paccestius. IlpenmHreponckie conurons, |
Brinysknennoe KOMOWHAIIMOHHOE  paccesrue (BKP). Tenepanus coautonoB BKP.
Bonokonnrie BKP-ycumarenn. Bryxnennoe KOMOMHAIMOHHOE camopaccestue.
DeMTOCEKYHTHBIE COMHTONE].

pacupenenéHHoe ycumenme g JMHAAX  cBAsu. IIlymel  BosTOKOHHEX YCUIUTEne,
Henuneitnpi OTBETBUTEND.

TemHble comuronEs Bsanmoneificrie  Temmpx CONMUTOHOB. [lepenaua ONTHYECKOMH
HHbOpMaIHy ¢ IIOMOWIBIO TEMHBIX COJTUTOHOBR. |
CucreMnr ¢ MYILTHIUIEKCHPOBAHHEM 10 JTHHAM BOIH. [lpoextupoBanme crcren Ha

OCHOBE COJIUTOHOB C YIPaBIAEMOU Jucniepcuei, Conurtonnrre TEXHOJIOTUH IO IPUHLIHIY
“Ha oqHOM yHre”,



9. Onrtuyeckme cxems AN QOPMHUPOBAHUS  CBETIIEIX IIPOCTPAHCTBEHHBIX  CONHTOHOR.
IIpocrpancrennas ¢opma HenmmHEHOTO ypasnenus lllpenunrepa. Cucrems: YIIPaBIICHHS
IPOCTPAHCTBEHHO-BPEMEHHOMN IMHAMEKO}H OITHYECKUX JIOKATM30BAHHEIX CTPYKTYD.

10. Hexepposckre onruueckue CPClia M HENMHEHHOCTH BLICHIHX HOpsaaKoB.  OrTHueckue
OJIEMEHTBl ¢  HACBULAIOINEHCSI HeJUHEHHOCTRRO.  [Tepexondbie HETHHEWHOCTH W
OncTabUIBHOCTD.

11. YeroiausocTu COJINTOHHBIX peleHuil. JInneHHmLi aHamu3. Meron maibrx BO3MYIICHHUH,
Kpwurepnit BaxuroBa-Konokomnoga, ACHUMITOTHYECKUH aHaus,

12. CTONKHOBEHHS CONHTONHOB, Muoroconmmronnsre B3aUMONCHCTBHSL. Bpusepor u cesmsanmpe
COJIUTOHEL.

13. Quccunarusnpie ONTHYECKUE CONUTOHEL YpasHenue [ 'un3Gypra-Jlanzay. Bapuauuonnsrit
aHayu3. YucraeHureni amanms CHCKTPAIBHBIMA MeTomamMu. I CHEPALUS JUCCHIIATHBHBIX
COJIMTOHOB B BOJIOKOHHBIX Jla3epax.

14. Buxpesrie ontuuecke yuky. Haceimarommiics mormorures, Texnonorus ontaueckoro
3axBara. ['eHepauns ycToiymBpIx ONTHYECKUX BHXpelt B IIOJIYIIPOBOIHUKOBBIX
CTPYKTypax.

I5. Moyt Jlarrepa-I ayca. Merone! yuparnenns momenTonm HUMITyTbCa BHXDEBBIX ITYYKOB,
IIpoexruposanme BrICOKOEMKIX JMHUH CBS3W HA OCHOBE ONTHYECKHX BUXpel. Yuer
ATOMHO-OINTHYECKUX BO3MYIICHUIL,

16. Onruyeckue mysmu, CronkHoBeHms JIA3€PHBIX ITyJIb.

17. Ontrueckue CPEBI ¢ THrAHTCEUMI HENTUHECHHOCTIMH., Monynsius  Henumesino-
AMCIIEPCHOHHBIX M IHCCHNATHBHBIX Xd4PaKTEPUCTHK B pPe30HAHCHBIX cpenax.
Homuposanrsie ontyeckye MaTpuLbl. “MelieHHnii” crer.

18. Muxpocrpykryprposanmbie OUNTHYCCKUE CPembl M ONTHYECKHe peruerku. DoToHHBIE
3allpelIeHHbIE 30HEI. DOTOHHLIE KpHCTame:. MeTos KOHEUHbIX 31eMenToR. Henureiinsie
MHOTOCEPILIEBUHHBIE BOJIOKOHHEIE MATPHITBL.

19. «ITpaBriey u «Jlerbiey ONTHYCCKHE cpenbl. OTpUnaTeNbHEI mokazaTes IIPEIOMITEHUSL.
Meramartepnamsl.  Pemenue npobreMsl  mudpakiHoRHOrO npenena.  OKpaHHpoOBKa
MEKTPOMATrHUTHBIX CHIHAJIOB,

20. Henunelinpie B3AUMOJICHCTBUS  OJTHHOYHBIX otoHOB.  Bpemennoe KOJupoBanue
KBAaHTOBBIX OMTHYECKMX COCTOSHHUL. O6paboTka onTHueckoi HH(OPMANUH B KacKaHbIX
ONTHYECKUX CXEMaX,

21. Mauunynnposanme MHUKPO- H HAHOOOBEKTAMHE B ONITHYECKIX IyuKax. ATOMHBI nmsaiim,
Crnoco6 ontrueckoro TpaHCIIOpTa MUKPOOOHEKTOB,

22. I'a30HANONHeHHbIE [10/The OITHYECKHME BONOKHA. TexHOIOrun 3arpy3KH  XOJIOJIHBIX
aTOMOB. lpunrumne yaepsxamms XOJIONIIBIX aTOMOB B BOJTHOBOJHBIX CHCTEMax, I CHepaLust
ONTHYECKUX CTPYKTYp B Ta303aM0HEHHbIX BOJIOKHAX.

Bonpocer k CaAMOCTOATEIBLHOI pafoTe CTYICHTA
l. Onruueckue conuronm: bynmamentansube coMUTOMHL H COJIUTOHBI BBICUIHX TIOPSAIKOB.
2. BsanmomeiicTeue ONTHYECKUX COJIUTOHOR.
3. Cxarue ontuyeckir MMITYJIBCOB: BOJIOKOHHO-pEINeTYAThbie KOMITPECCOPEI.
4. CxaTue onTHYecKmx MMITYJIECOB: KOMIPECCOPHI Ha MHOTOCOJINTOHHOM C)KATHUH,
[Mapamerpuueckoe B3auMoeiicTere (hemroceKyHTHEIX UMITYJIECOB: T'€HEPaIHsl BTOPOH
rapmonuxu (I'BT').
6. IMapamerpuyeckoe YCHIICHUE KOPOTKHX HMITYNBCOB,
7. TI'eneparus CYMMapHBIX ¥ Pa3HOCTHBIX YACTOT, [Tapamerprueckue COJIUTOHBL,
8. Meron o6parnoit 3allauu paccesHus Tpy penrenyn HY1I],

W



9. Bonokorubie Ja3ephl.

cDOH,[[ OLCHOYHBIX CPE€IACTB sl 10

KOMIETEHIUH 00YyYaromuxces no JUCITHILTA

HE O(I)OpMJBICTCH OTHCNBHBIM JOKYMEHTOM.

7. YYEBHO-METOJUYECKOE K HH®OPMAITHOHHOE OBGECITEYEHHE
AUCHUTIIHHBI

71, Kuuroo6ecneuennocers

M3IATeNbCTRO

HaHMCI-IOBaHPIe JINTEPaTyphI; aBToOP, Ha3BaHHe, BUJ] usnanus,

POBEACHU S arrecraiuu YPOBHA C(I)OpMHp()BaHHOCTI/I

Tox usnanms KHUT'OOBECIIEYEHHOCTD

— 11

Kounuyecrso
IK3EMILISIPOB
U3NAHUH B
Oubmorexe
BV s
COOTBETCTBHH C
Droc BO

Hamwne B anexrponnoi
Oubnanoreke Bal'V

2

3

OcroBHas mureparypa*

B TR T —— o - -
1. Yucnennuie merogn [Bnexrponnstii pecype] / H. C. Baxsaos,

| 16-102411-9,

ISBN 978-5-9221-1590-2.

Jloroc, 2015. - ISBN 978-5-98704-807-8.

3. Jekunn 1o

TEOPHU

I'paxoBckuit ; noy ofi, pea. I0.H. Iuka, H.C, ITypslmesoit, — 4-
€ m34., uenp. — Mocksa : ®OPYM : HHOPA-M, 2017. — 560 c.:
Wi -— (Cpennee npodpeccronasmoe obpasopanue). - ISBN 978-5.

-———
2. K teopun seymepusix n TPCXMEPHBIX CHCTEM ABTOMATHYECKOrO
PCryIMpOBaHKS [DieKTpoHHBIH pecype] / AT. Bapekuit. - M. -

BEPOATHOCTEH u  MareMmaTHyecKoit
CTATHCTHRE [DAeKTPOHHbIIH pecype]: yuebuux / [Mpoxopos 10.B.,
Houomapenxo JL.C, - 2-e us., MCHp. ¥ non. - M. : Usmarenncreo

OUIMATIJINT, 2012. - ISBN 978-5-9221-1198-0.

Mockosckoro TOCYNAPCTBEHHOr0  yHuBepcutera, 2017, -
(Knacenyecknit YHHBEpCHTETCKUH yuebHuk), - ISBN 978-5.211-
06234-4.

4. MaremaTnueckue BOIPOCB!  4HCIEHHOr0  permenus

TMNepOONTHYECKUX CHCTEM YPaBHCHHH [DaeKkTpoHHBIH pecype] /
LK)/J'IHKOBCKI/IVI AT, Ioropenos H.B., Ceménos A0, - M.

Hononnurenshan JHTEpaTypa
1 Bosmeon AF wom——=———— Honoannrensug
1. Bopucoe A.B., Kucenen B.B, KBasznonHomepusie marunrane

2014
COMTOHL! [DNEeKTPOHHBIH pecype] - M. : ®U3MATIIUT, 2014. -

2015 http ://www.studentlibrary.ru/
H. IT. XXuaxos, I'. M. KobGenbkos. - 8-¢ wap, (241.). - M. : BHHOM, book/ISBN9785996326167.h
2015. - (Knaccnueckuii YHUBEPCUTETCKUE yueOHMK), tral
2. Qusuka. Ot TCopuu K npaktuke. B 2 gy, Ku, |- Mexannka, 2016 http://www.studentlibrary.ru/
ONTHKA, TEPMOJUHAMUKA [Onexrponnsit pecypc] / B&pn I, - M.: book/ISBN9785941200764.h
HAMK TIlpece, 2016, - (Cepust "Kapmanmsiit CHpaBOYHMK"). - ml
ISBN9785941200764
3. Kysueuos, C. U. Pusuka, Bomnopas onruka. Ksadrosas 2018 https://znanium.com/catalog/
TIPHPOLa M3Iy4eHus. DIEMEHTEl aTOMHOH u AAepHOH Bu3uKY : product/950965
y4eb. mocobue / C.H. Kysneron, A.M. Jugep. — 3-e w3,
nepepab. v gon. — Mockaa : Bysosckuit yae6uni - HHOPA-M,

' 2018. — 212 ¢. - ISBN 978-5-16-100426-5,

4. llvmckui, A, A, Gusika - yuebnnk / A.A. Tunckait, 1O, 2017 https://znanium.com/catalog/

product/559355

T

http://www.student].ibrary.ru/_
book/[SBN9785922115902.h
tml

2015

http://www. studentlibrary.r/
book/ISBN9785987048078.h
{ml

2012

http ://www.studcntl:ibrary.r?/—
book/ISBN9785211062344.h
tml

http JIwww.studentlibrary.ru/
book/ISBN9785922111980.h
tml

8. MATEPHAJII:HO-TEX]_-IPI"IECKOE OBECIIEYEHUE AUCHHAITIAHBI
MarepunarsHo-rexauueckoe obecrieyen e JMCIHITTHAR BKITOYaeT:

L] AYIUTOPHH ] HNpOBEeaEHUS JEKIIHOHHBIX, HPaKTHYECKHX H J]E]ﬁOpEl’I‘OpHLlX 3aHITHH

3>

OCHANIEHHEBIE COBPEMEHHBIMU HepCcoOHaNbHBIMHA I(OMHBIOTGPEIMH, OGLGHI/]HéHHbIMH B JTOKAJTBHYIO

Bb]‘-IHCJIHTBJ]bH}/IO CCTh H YKOMILIEKTOBaHHBIMH HeOﬁXOﬂ,

obecrieuenmenm (511-3, 100-3,1226-3_,106-3);

®  CHCTEMa MaTeMaTHYCeCKUX H HIDKEHCPHBIX pacuéTor MATLAB;

*  KadenpansHble MYTbTHME TUiTHBIC cpencraa

L4 SJICKTPOHHBIE 3aITHCH JIEKIUI,

(ayn. 430-3,420-3);

HUMBIM CHCTEMHBIM HporpaMMHAbLIM
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PaGouyro TIpOTpaMMy COCTABHI OLEHT Kadeaps: OullM IIpoxopos A. B _ y~ Y,
(®HO, MOAMIHC)
L

Penensent / /
(mpencrapurens padoroarens) [ew. Hdupexrop 000 «BranUaTexy Ocumos A B. // Dese ]

—

(MecTo paboTH, RomxHoCTE, U0, noammes) T '_ e

Iporpamma pacemorpena u onio0peHa Ha 3aceqanHum Kaenper dulIM -
IIpotoxon Ne ] oT __ 31.08.2020 roga =

v 4 v — --_'/
3aBeyromui Kadenpoit Apakensua C.M. ~ P s

(PHO, nosfiucs)

PaGouast mporpamma paccmMoTpera u onofpeHa r@' 3aCCHaHUuH y4eOHO-METONMUYECKOH KOMHCCHH
Hampasnenust 12.03.05 Jlasepuas Texuuka u JIA3€PHBIEC TEXHOJIOTHHI

IIpoToxo N 1__ or 31.08.2020 rona =
IIpencenarens xoMuccun Apaxkeiisin CM.. e _
((DH(/);-‘TinHHCb)
z//
JUCT HEPEYTBEP)K,Z[EHI/IH

PABOYEHN IMPOI'PAMMBI ANCHUTIIUHBI

Pa6oyvast mporpamma omobpeHa ua y4eOHBIi rox

IIpoTokoun 3acenanus Kadenpsr Ne oT roja

3aBenyronuit Kadenpoit

Pa6oyas nporpamma oxoOpena Ha y4eOHbIi rog

[Ipotokon 3acenanus Ka(enpsr Ne oT roga

3aBeayromnmii Kadempoit

PaGouast nporpamma ozo0pena na y4eOHBI Tox

IIpotoxon 3acenanms Kagenpsl Ne oT roja

3aBenyronmii kadeapoit




