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1. HEJIHU OCBOEHI/I}f JAUCHUITJINHBbI
\

Hemvio  ocBoedwst jwcnumiMHbl  «WHTETPHPOBAHHBIE  TEXHOJNOTHH W, ONTHKA
JIOKATH30BAHHBIX CTPYKTYP» SBISETCS O3HaKOMJICHHE C HOBBIMH IPHUHIWIAMH HEJMHEHHO-
ONTUYECKOr0  ynpasiieHuss (HOPMUPOBAHHEM M  PACIPOCTPAHEHUEM CBETOMHIYLIHPOBAHHBIX
ONTHYECKAX 00pa3OBaHMH B IEPCIEKTUBHBIX ONTHYECKHX CPENaX, a TAaKKe C COBpPEMEHHBIMU
TEXHOJIOTHAMH CO3JaHUs YCTPOHCTB iA 3(Q(EekTHBHOH 06paGoTKH MHpOpPMALUH, OHII/I‘{(’CKOFO
3axBara ¥ TPAHCIIOPTA MUKPO M HAHOCTPYKTYP. |

3agayn (MCHUIVIAABL, | 3 |
® U3YUYECHHE OCHOB pa&:&paGOTZKI/I M CO3MAHHA BHICOKOCTAOMIBHEIX, KOMITAKTHBIX,

pEAIM30BAHHEIX B CIFHHOM MOJlyIe (op-chip optical technology) MCTOYHHKOB
JIOKAJIM30BAHHBIX onmt«‘lecxnx COCTOSIHHH; 3 f

® HU3YyYCHUEC crioco6oB FéHepaHI/II/I 54 BKCHCpHMeHTa.TILHOFO HaGIIIOIleHI/IH COJ]J/ITOHHBIX

PEXKUMOB paCHPOCTpaHeHI/I}I OIITHYCCKOTr O HOJISI

“UCICHHOTO MOJETMPOBAHMS CIOXKHBIX ATOMHO- 0ngn%cmk
CUCTEM, peaJII/IBOBaHHBI)‘( HA OCHOBE IIEPCIIEKTHBHBIX ONTHYECKHX MATEPHAIOB ‘
2. MECTO JUCIUAILIAHBI B CTPYKTVYPE OIIOII BO |
HMucrummba «AHTErpupOBaHHELE TEXHOJIOTHY U ONTHKA JIOKATH30BAHHBIX pryKTyp»
OTHOCUTCS K UCITUILIHHAM I10 BLI6opy BAPUATHUBHOU qacm OIIOIL.
W3syuenne AMCIMIIIMHD NPCANOJIAraeT HATMYHE Yy |CTYACHTOB (QYHIAMEHTAILHBIX 3HAHMH B
obacTu o01Iel Pu3nKU, OITHKY, ‘I/IH(bOpMaTI/IKI/I 1 ; _
3HaHys, MOJYYeHHBIC B paMKax I‘/IS}"{E‘,HI/I}I JIAHHOM NUCLUIUIMHEL, MOTYT GBITh MPUMEHEHSI npu
M3Y4EHUH JPYTHX CIEIHAIBHBIX z@ncunnnnﬂ o npodnﬁmo IIOJIFOTOBKH.
3. IIJIAHUPYEMBIE PE3YJIBTATBI OBY‘IEHI/IH no I[I/ICI_II/IHJII/IIIF
[lnanmpyemsie pe3ynpraTel o0ydeHHS IO JUCLMIIINHE, COOTHECEHHBIE C ITAHHPYEMBIMU
pesyjasratamu ocBoeHus OITOI]

¢ OCBOCHHA aJirOPUTMOB

Kon Ypoeens ocsoenun| [nanupyemble pesyanraThl o0yueHUs Mo aAucuUnNanHe xapamepmymume
(popmMupyembIx KOMMeTeHUHH 3Tanbl GOpMHUpOBaHUs [KOMNETEHUHH (MOKA3ATENH 0CBOEHUS KOMIIETEeHLLHH)
KOMTIeTeHL il

I 2 3
IK-1 yacmuyHuli 3HaTh: (U3MUECKHe W MaTeMaTMUeCKhe 3aKOHBI W MOAENH huzmieckux

| N |
MIPOLECCOB, nemamnx B OCHOB€ MPHHLMIOB JEUCTBHA ' 0O0BLEKTOB

HAHOTEXHOJIOTHM M MHKPOCHCTEMHOM TEeXHUKU;;

YMeTh: peluats 3agaiH, HCIOJIL30BATE MaTeMaTWHYecKuit anmapar i
YHCMEHHBIE  METOMBI, KOMMBIOTEPHONO — MOAETMPOBAHHS ionxToB
HAHOTEXHOMOIMH U MHKpOCHCTeMHOH TEXHUKH,

BaageTh: MaTemaTHueCkUM annapaToM M METOAaMH KOMH’:,I{OTeprlX
TEXHONOTRH  JUIA  MOAEAMPOBAHMS OOBEKTOB HAHOTEXHOWOTMH W
MHKPOCHCTEMHOM TEXHUKH;; :
HK-4 yacmuyHwlii 3HaTh: 6a30BOE  KOHTPONLHO-H3MEPUTENLHOE obopynosatue  ana
METPONOTHYECKOTO 06EeCMeucHrs HCCICHOBAHMN ¥ TIPOMBILLIEHHOTO
IPOU3BO/ICTBA HAHOMATCPHANIOB M KOMIOHEHTOB;.

YMeTh: OCYWECTB/IATh AWarHOCTHKY HEMONANOK H YaCTHYHBIH PeMOHT
M3MEPUTENIBHOTO, AMAarHOCTHYECKOrO, TEXHOJIOTHYECKOro 060pYA0BaHHS;;
Bhaners: HaBblkaMH MOHMTOPHHIA unamocﬂvwecxoro
TEXHOJIOPHYECKOTO 060pyAOBaHHS,

4. OBBEM U CTPYKTVYPA JUCHUITJIMHBI
TpynoeMKOCTS AUCIMILIMHEI COCTABIAET 4 3a4CTHRIX eNUHMIL, 144 4acos
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| O6uue TIPUHLMIL] ;Oﬂl/lCElHMﬂ Relrdur-
CBETOUHAYLMPOBAHHLIX o6paaoqu uh B | 8 w 9 3 6 21 9/50 KOHTPOJI,
ONTHYECKUX CPEAAX. \ Nel

2 CucreMmbl  reHepauvu W ynpasjiesus Reittunr-
JIOKATM30BaAHHBIMK onThveckumu | 8 ﬁ 5 3 6 21 7/50 R‘OHTPOJ'H)
CTPYKTYpamH | Ne2

3 CucTeMpl M yCTpOWCTBA € MONHOCTHIO Redtunr-
ONTUYECKUM  YNpaBlCHHEM  Ha ‘ ocHoBe | 8 @ 4 3 6 21 7/53 KOHTPOJIL
TIEPCTIEKTHBHBIX OMTUIECKUX Marepnanoa Ne3

Hanuuue B ancunnnnue KIT/KP \ - - i - 5 . . -

Wroro no ancuunanne 2 9 181 9 18 63 23/50 Dizamen

ConepxaHue JTeKIHOHHBIX 3aﬂ$lTuﬁ M0 NHCHHUIINHE
Paspen 1. O6Liye NPUHUMITBI OIHCAHKS CBeTOI/IHHyuI/IpOBaHHBlX obpa3oBaHuii B OHTI/IUI(’—CI(I/IX
cpezax. ‘ ‘
1.1. Knaccuduxauuu onmqecxnx cpen. Xpomamqecxaﬂ aucnepcusa. OnTuveckue norepu.
CootHomenne Kpamepca- KpOHHFa Henunetineie sddextsl B onruueckux cpemax. HpaKTqu-
CKUH pacueT HEeTMHEHHBIX BOCITPHUMYHBOCTEH,
1.2. OcHoBHOE ypaBHeHHE pacnpocTpanenus. Merox obparHodi  3amaun p;l'CC@}IHI/Iﬂ
Yucnen-Hple MeTOABI aHaiu3a HCJ‘II/IHf‘I/IHOFO ypasuennst [llpenunrepa. IHpenHHnepOBCKHe
COJIUTOHBI. ‘ ‘ ‘ ;
1.3. Onrtuyeckue JIMHUY CB}IBI/I RZ- ¢opmar xomupoBaHus cUrHaOB. Cocpe,uomtleuﬂoe n
pacupenenéHHOe YCHIICHHE B J'II/IHI/ISIX CBSI3H. ]_UYMBI BOJIOKOHHBIX YCUJTUTEJICH. Hem[HeHHbm
OTBETBUTEIIb. CHCTEMBI ¢ MyJIBTHILICKCHPOBAHHEM 110 JTHHAM BOJIH. ‘
Pasnen 2. Cucremsl renepanun u [ynpag/ieHus TOKATH30BAHHBIME O THYECKAMA CTpYK- 1 ypaMU
2.1. Ontuyeckue cXeMbl 1t (HOPMUPOBAHHUS CBCTJIB‘IX IIPOCTPAHCTBEHHBIX conmonog Hexep-
POBCKHE ONTHYCCKHE CPCAA M HEIMHCHHOCTH BBICHIAX NOPSAOKOB. OINTHYECKHE 3JEMEHTH C
Hacblnaoomeics neauHeinocTrio. [lepexommnie HCJII/IHGHHOCTH 1 OUCTaOMIIBHOCTE. ‘
2.2. YCTOMYHUBOCTH CONUTOHHBIX| peIeHuH, HI/IHCI/IHI)II/I aHaM3. Meto)g MajibIx BOI3MYIJ_[€HI/II/I
Kputepuit Baxutosa-KonmokomoBa. AcuMITOTHYecKu# aHamms. CTONKHOBEHHS COJINTOHOB,
MHoroconuToHHbIE BSaI/IMO,[[eI/ICTéI/IS{ Bpusepe! u cBI3aHHEBIE COIUTOHEL. ‘
2.3. JluccunaTHBHEBIE OLTUYECKUC CONHTOHEL. Ypastenne I'mus6ypra-Jlannay. Bap]/IdIJI/I()HHbII/I
ananu3. UncneHHbINH aHaIH3 cneKrpaanmMn MCTOI[aMI/I ['enepanus juccunaTuBHbIX commo HOB
B BOJIOKOHHBIX JIa3epax. 1
2.4. BuxpeBble ONTHYECKHE nyqxn Hacmma}omuncﬂ OTJIOTHTENb, TEXHONOTHA OMTHYECKOTD
3axBaTa. l'eHepauus yCTOMUMBEIX ONTHYECKHX BUXPEH B MOJTYIPOBOAHHKOBLIX CTPKYTpaXx. ‘
2.5. Monst Jlarrepa-T'ayca. MeTonm yIpaBIICHUS MOMeHTOM HUMIIYJbCa BHUXPEBBIX! IYYKOB.
[IpoexTHpoBaHHEe BBHICOKOEMKHX JIMHUH CBSI3M Ha OCHOBC ONTHYECKUX BUXpeH, YdeT' aTroMHo-
ONTHYECKUX BOZMYIICHHHH, ‘ : ;
Paspen 3. Cucremsl u yCTpOHCTBa c HonHocmq ONTHYSCKMM yMpaBICHHEM H3 OCHOBE
IEPCIIEKTHBHBIX ONTHYCCKUX MaTEPUANIOB. ‘ :
31, OnTuueckue cpeibl ¢ HaBeJAEHHLIMH HeﬁHHeﬁHOCTﬂMH Monynsauus HehnHeRHo-
AUCIHEPCHOHHBIX U JUCCHNATUBHBIX XapPAKTEPUCTHK B PE3OHAHCHBIX Cpeflax. I[onnpoBaHHme
ONTHYECKUE MaTpUllbl. “MenneHHblii” cBer.
32 MHuKpOCTPYKTYpHPOBAHHEIE ONTHYECKHE cpenm U ONTHYECKHE DPEelIeTKH. CI)i()T()HHr,Ife
kpuctaibl, HenmHeliHble MHOroCEpALEBUHHBIE BOJIOKOHHBIE MaTpuisl. «IIpaBele» u ‘(«.HeBbIe))
ontuydeckue cpenbl. OTpuLATeTBHBIH TOKA3ATEND npenoMieHus. MeTamaTepuansl. SKpaHHpOB -Ka |
BICKTPOMATHUTHBIX CUTHAJIOB,
3.3. lazonanoHeHHsIe MoJIble ONTHYECKHe BOMOKHA, TEXHONOTHH 3arpy3KH XOJNOMHEIX aTo-
MOB. IlpuHLmIE yaepxaHus XOIIOJIHBIX 4TOMOB B BOJIHOBOAHBIX CHCTeMax. MaHumyiupoBanue
MHKpO- ¥ HAHOOOBEKTAMH B ONTHYECKHX TyuKaxX. ATOMHbIH auzaiin. Crocob ONTHYECKOTO
TpaHcIopTa MUKPOOOBEKTOB. } j
Coneprxanue 1a60paTOPHBIX 3aHSITHIA 10 AMCIHIIHAE

JL.P.Nel. PacueT mapamMeTpoB BOJOKOHHEBIX CBGTOBOI[OB

JLP.Ne2. MzyueHue qucriepcHbix x‘apaKTepI/Ich B BOJIOKOHHBIX CBETOBOJIOB.

JI.P.Ne3. MonenupoBanue ypaBHeHHe pacnpOCTpaHeHI/IH B YHCTOM JHCIIEPCHOHHOM pexuMe. _
JLP.Ned. MopnenupoBanne pacmpocTpaHens OLNTHYECKHX HMIIYTbCOB B JUCIIEPCUOHHO-

HENUHEHHOH cpeae.




JLP.NeS. MojenupoBanue 06paSOBaHI/I}I yZIapHOH BOJIHEI orubaromei.
JLP.Ne6. MoznenupoBanye 06pa3oBaHNs OITHYCCKAX COJIMTOHOB.
|

} |
Conepma}me NPAKTHYECKHX 3AHATHI MO JUCHUNIHHE
Tema 1. Mopenuposaune YPaBHEHHs Jlarpama B MexaHH4eCKHX cucTemax (2 ).
Tema 2. Monenuposanue ypaBHeHHﬂ JBIDKCHUS M 9HEPTHU B PENSTHBUCTCKON MEXAHUKE (2L1 )
Tema 3. Pacuer nepegaromeit BOJ'IHOBOL[HOI/I THHUK (24.).
Tema 4. Mopenuposanue ypaBHeqHﬂ UIpeannrepa (3q ).

5. 0$PA3OBATEJIBHI>IE TEXHOJIOTUA
B HpeIIO,ILaBaHI/II/I HHdHHHHHHbl <<H]HT'€I‘pHpOBaHI-1bIC TEXHOJIOTUH u OIITHKA
JJOKAJIU30BAHHEBIX C'prKTyp» HCHOJ’[bBy}OTCﬂ pa3H006pa3HbIe t)ﬁpaS'OBaTeJIbeIC TEXHOJOIMN KakK

TpaIUIHOHHbIC, TAK ¥ C IPUMCHEHHEM aKTUBHBIX U UHTEPAKTHBHBIX METOAOB 00yUeHHS.
AKTHBHBIC N HHTEPAKTHBHBIC METO/IbI 0OyUYEeHHS:

= Humepaxmusenas nexyus (mema Ne2);

— I pynnosas ouckyccus (mema Nel);

—  Ananuz cumyayuii (mema Ne3),

— [lpumenenue uMumaquHHbzx mooenet (fza60pamoprze pabomer Ne3-5);
~ Pasbop KOHermefx cumyayui (mema Ned),

6. OIIEHOYHBIE CPEI[CTBA JJISI TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEXYTOUYHOMN ATTECTAHI/II/I 1O UTOI'AM OCBOEHUSI
JII/ICHI/IHJII/IHEI N YUEBHO- MELFO,Z[I/I‘IECKOE OBECIIEYEHUE
CAMOC TOSTEJBHON \PABOTI)I CTYAEHTOB
Bonpocel juist peHTHHI-KOHTPO rm |
PeiituHr-kouTpOonL Ne 1

1. Knaccuduxarmm onTqucK;Hx cpen.
Henuneiapit OTBCTBI/ITGJIB}.
XpomaTtrueckast ,uncnepcnfa.

Ulpe AMHIePOBCKHE COIUTOHEL.
Onrudeckue noTepu. | 1 i
RZ- popmar KOI[HpOBaHI/IHECI/IFHaJ‘IOB. 1

Cootnomenne Kpamepca-Kponura,

PN RN

Yucnennble METO/IBI aHAIN3a HEIMHEHHOTO ypéBHeHm Ipeaunrepa.

9. Henuneitarie 3¢pexrs B ONTHYCCKAX Cpefax. }
10. Cucremsl ¢ MyannnneKcnpOBaHHeM o ,[[J'II/IHaM BOJIH.

PedATHHI-KOHTpOABL No2 ‘ ‘
11. Ontuyeckue cXemsl JUIs q)q)pMHpOBaHHs[ CBGTJ’IIDIX [IPOCTPAHCTBEHHBIX COJIUTOHOB.

12. Yyer aToMHO-0OIITHYECKUX ‘BOSM}’ULCHI/II/I 1

13. Hekepporckue onmqecme cpena u HGHI/IHGI/IHG)CTI/I BBICIIIMX IOPSIKOB,
14. Moyt Jlarrepa-T"ayca. 1 |

15. Ontuyeckune 31eMeHTEI ¢ Qacmm&omencx HEJIMHEHHOCTEIO,

16. MeToxs! yIIpaBieHHs MOMEHTOM UMITYJIbCA BUXPEBBIX MYUKOB.

17. TlepexonHble HEeJUHEUHOCTH ¥ GUCTAOUIBLHOCTS,

18. BuxpeBbie onrrrueckue Hy‘IKI/I. |

19. YCTORYMBOCTH CONMMTOHHBIX PELICHHUIA. |
20. T'enepanust yCTOHYHBBIX OLTHYECKUX BHXpeit B\nonynpOBoz[HHKOBmx CTPKyTpax.

4 w |
PelTHHI-KOHTP 0L N3 |

21. OnTuyeckue cpe/ipl ¢ HaBeAEHHBIMU HETUHEHHOCTIMU,
22. I'a30HANMOJIHEHHBIE OJIBIE OIITHYECKHE BOJOKHA.




23.

24.

25.
26.
27,

28.

Bonpocel k 9k3amMeny \

Moy s HeMMHEHHO-MCIEPCHONEEX | JMCCHIATHBHBIX XapakTCPUCTUK B
PE30HAHCHBIX Cpenax. | |
ATOMHBIi Jin3aii. ‘ !

Honupoeannele onTquCKhe MaTpHIIBL.

Manunymiposanue MI/IKp? u HaH006’beKTaMI/I‘B ONTHYECKUX IyUKax.

Muxkpocr pYKTypI/IpOBaHHBIe OITHYECKHE CPEJIHI M OLITHIECKHE pELIETKH.
Crroco6 onTuyeckoro TpchnopTa MHKpOOGLe#TOB.

1.

10.

11.

12.

i3

14.

15.

| '
Knaccudukanun ontuueckux cpes. Martepuajinl H  M3TOTOBICHHE. XpoMatyuecKas
mucnepens. Onrudeckue notepu. CootHomenue Kpamepca-Kponwra.

v l 1
Henuuelinele 3¢ ¢exto B ONTHYECKUX cpelax. MHKPOCKONUYECKHE BBIPaXKEHHS IS
HEJIMHENHBIX BOCIIPUAMYHBOCTEI, IIpakTuueckumit pacuer HEJIMHEWHBIX
; i

BOCIIPHUMHYHBOCTEH. ‘

OcHOBHOE ypaBHeHHE pacnpocrpaHeHm qI/ICJIeHHLIG METOJbl aHajlu3a HEJMHEHHOro
ypaBuenus Illpenunrepa. ;
Merton obpartHoit 3a0aun paccesHusI. U_IpezmHIrepOBCKHe COJIMTOHBEI,

Bemyxaennoe KOM6I/IHaIII/IOHHOG paccesnue (BKP). Teneparnus comuronos BKP,
Bonoxonnsie  BKP-ycmmpreny. BBIHy)K,I[eH;HOG KOMOMHAIIMOHHOE  caMopaccesHue.,

DeMTOCEKYHIHBIE CONUTOHBL 5
Onrtuueckue nuHUH 0135131/1 RZ- dopmar KOZ{HpOBaHI/I}I curHanoB. CoCpesoTOYeHHOE |

pacnpeﬂeneHHoe yCI/IJleHI/IG B JIMHUAX CBHBI/I H_IYMBI BOJIOKOHHBIX yCI/UII/IFGJ'Iel/I.
Henuneitnprit OTBGTBI/ITCJ'H:

TeMHEBIC COJIMTOHBI. BquMoneﬁCTBHe TEMHBIX COJIHTOHOB. [lepemaua onruueckoi
WHGOPMALIUIY C IOMOMIBIO TEMHBIX COJIUTOHOB.|
CucreMsl ¢ MyJIBTHILIEKCHPOBAHUEM 110 IIJ'II/IHaM BonH. llpoexTupoBanue cucTeM Ha

OCHOBE COJIUTOHOB C ynpa‘BnaeMou nncnepcuen ConToHHbBIE TEXHOJIOTHH T10 anHany
“Ha OHOM 4uIle” | 1

OnTryeckre CXeMbI L[J'Ig (bOpMPIpOBaHI/IH CBGTJIBIX [MPpOCTPAaHCTBCHHBIX COJIMTOHOB.

TpocTpancTBerHas GopMa HeTHHEHHOTO ypaBHeHI/IH lpeannrepa. Cucrems! ynpasienus

|
IMPOCTPAHCTBCHHO- BpeMGHHOI/I JOUHaMHUKOH OHTI/I‘-IGCKI/IX JOKAJIM30BaHHBIX CTPYKTYP.

Hexepposckue onTquCKHe cpera H HeHHHeHHOCTH BBICIIUX NOPAAKOB. ONTHYecKue
SNEMEHTHI € Hacmmaromencsl HeHI/IHeI/IHOCTBIO Ilepexonnele HenHWHEHHOCTH W
OUCTAOUIBHOCTD. \ ‘ |

VCTOMYHBOCTH CONMHTOHHBIX pelLeHui. HI/IHeﬁiHBIf/'I aHamu3, MeToJ MalbIX BO3MYIIEHUI,
Kputepuii BB.XI/ITOBa-KOJIO!KOIIOBa ACHMHTO’TI/f‘ICCKI/Iﬁ anasums.

CronkHOBeHHUSI COJII/ITOHOBj MHOFOCOHI/ITOHHBIC B3aUMOJEUCTBHS. bBpusepsl u CBA3AHHBIC
COJIUTOHEL i ‘

HuccunaruBHbIe ONTHYECKHE COIUTOHBL. YPaBHeHI/Ie I'mn36ypra-Jlangay. Bapuanuonnsrii
aHamu3. YucneHHbIi aHanm CHeKTpaJ'ILHBIMH MeTonaMu. [‘eHepalusi MTHCCHITATHBHBIX
COJIMTOHOB B BOJIOKOHHBIX JTa3epax.

BI/IXpeBbIE OIITUYECKHUEC ITYHKH, Hacmma}omunpﬂ HOIVIOTUTENh. TEXHOJOTHS OLITHYECKOTO

3axBara. ['eneparus yOTOHqHBLIX ONTHUYECKUX BHUXpeH B  MOJYMPOBOIHUKOBEIX

CTPYKTYypax. ; ‘

Mougr Jlarrepa-I'ayca. Merozp! ynpaBieHus MOMEHTOM HMIIYJIbCa BUXPEBEIX' IYYKOB.
| _

[IpoexTnpoBanue BBICOKOCMKHX JIMHHH CBS3M HA OCHOBE ONTHYECKHX BUXpel. Yyer
ATOMHO-ONTUYECKUX BO3MYIIEHUIA. ‘



16.
17.

18

19.

20.

21.

22.

BOHDOCBI K CaMOCTOﬂTeJIbHOH padoTe CTYIEHTA | |

Ontryeckue mynm. CronkHoBenus Ja3epHBIX 1jiynb.

OnTtuueckue cpenbl ¢ 1 THTaHTCKAMH  HEIMHEHHOCTAMH. MOIysiuus —HeIHHEHHO-
JUCIIEPCUOHHBIX U ,[[I/IICCI/IHB.TI/IBHI)IX xaﬁ)aKTepnch B DE3OHAHCHEIX  Cpeaax.
JlonupoBanHere OHTI/I‘-IGCK;I/IC MaTpulbl. “MenIeHHbIH” CBeT.

| 3
- MUKpOCTPYKTYpHPOBAHHEIE ONTHYECKHE CPENBI M ONTHYECKHE DEIETKH. MDOTOHHbIC
| I 5

3aIIPCIICHHEBIC 30HEL. ®0T?HHBIC KpHCTAJIIEI, MeTOII KOHCYHBIX 3JICMCHTOB, I"ICHI/IHCI\/'IHI:IC
MHOI'OCEPALICBUHHLIC BOJIOKOHHELIC MaTpHIIbI. ‘

«IIpaBbiey u «JleBblen OIJITI/I‘{eCKI/IC Cpe/Ibl. @TpnuaTanHblﬂ [I0Ka3aTenb HpeJI()MIIeHI/IH
Metamarepuaisl. PemeHHe 1poOIeMBl I[I/I(bpaKIlI/IOHHOFO npezena.  JKPaHHPOBKA
IEKTPOMarHUTHEIX CI/II‘HafT]'IOB. ‘ ‘

Henunetinsie B3aI/IM0neﬁCTBI/Iﬂ OJIMHOYHBIX  (QOTOHOB. BpeMeHHOEe KoaWpOBaHUE
KBAHTOBHIX ONTHYECKUX COCTOSHHUIA, OO6paboTka onTH4ecKOH HH(bOpMaIIHH B KdCKa,IIHBIX

ONITHYECKUX CXEMAX. ‘ I l
Manunynuposanue MI/IKpO U HAHOOOBEKTAMH B ONTHYECKUX IMydKaX. A”IOMHI:II/I J3aiiy,
Cnoco6 omrtuueckoro TpchnopTa MHKpoo6LeKTOB ‘
["azonanonmHeHHEIE HOJ‘IBIC ONITHYECKHE BOJ}OKHa TeXHOIOTUN  3arPy3KH  XOJIOZHBIX
aTOMOB. [ IpuHIHUIE! ynepxcaHm{ XOIOJHBIX aTOMOB B BOJIHOBOJHBIX cucTeMax. [enepanus

OIITHYCCKUX CTPYKTYP B F%OS&HOHHGHHBIX BOJJOKHaX.

1. Onrtuyeckue CONUTOHEL: (byHnaMeHTanLHLIe CO\J‘II/ITOHBI Y COJIMTOHEI BBICIIHX nopﬂnKOB l

2.  BsaummopeiicTue ONTHYECKNX CONTUTOHOB. ‘

3. Cxarue onTHYECKHX HMﬂynLCOB' BOHOKOHHof—pemeTanLIe KOaneccopH

4. CxaTue ONTHYECKHX HMITYTBCOB: KOMITPECCOPBI Ha MHOTOCOJUTOHHOM CHKATHH.

5. Tapamerpuyeckoe B3aUMOJIeHCTRYE (beMroceKyHIzHHx UMIYJIBCOB: reHepauHﬂ BTOpOM
rapmoruku (I'BI). ‘

6. IlapameTpuueckoe yCUIIEHHE KOPOTKHIX I/IMI‘IyJIBCOB

7. FeHepaIIHn CYMMAPpHBIX H Pa3HOCTHBIX Y4CTOT. ITapameTpruvecKue CONMUTOHEL.

8. Meron o6paTHOH 3amavn paccestHus npu pemennd HYIII,

9. BonoxoHHbIE naseppl.

(DOH,H OLCHOYHBIX Cpe,I[C’I“B JJIA HpOBeIIGHI/Iﬂ\ ATTCCTAUUU YPOBHS C(I)OpMI/IpOBaHHOCTH

KOMIIETCHIWH 06|yqa10mnxc;l 110 III/ICL[I/II'IJ'II/IHG O(l)OpMJI}I@TC}I OTACIBHBIM JTOKYMEHTOM.,

7. YYEBHO-METOJUYECKOE 1 UH®QOPMAIITUOHHOE OBECIIEYEHUE

| JVCUUANTAHBI
7.1. KuurooGecnedeHnocTh
| Haumerosarne JIUTEPATYpPLI: aBTOP, HA3BAHHE, BUA U3AAHNS, ["on w3pannsa KHUTOOBECIMEYEHHOCTD
M31aTENLCTRO

Konnuecrso Hannune 8 asexrponnoti

IKIEMIUIIPOB 6ubnmnorexe Bal'Y
H3aHui B

6ubnuorexe

Bal'Y s
COOTBETCTBHH C
®rocC BO
1 2 3 4




Ocnosnas nureparypa*

1. Uncnennnie Metoas! [Dnextponnsiii pecypd] / H, C. baxsasnos,

H. IT. XKnaxos, I'. M. Ko6enpKos, - 8-¢ us. (B‘JI) M. : BUHOM,

2013. - (Knaccuuecknit yHHBEPCUTETCKNI y‘leGHHK)

2015

hitp://www.studentlibrary.ru/
book/ISBN9785996326167.h
tml

2, Gusuka. Ot Teopun K npakruke. B 2 KH\ Ku. 1. MexaHnKa
ONTHKA, TC]:)MOI[PIHaMHKa [DnexTponnpiii pecypc] / bépm k. -
AMK Tlpece, 2016. - (Cepus "KapmaHHr,m Cl‘lpaBO'—!HMK) -
ISBN9785941200764 |

2016

http:/fwww.studentlibrary. ru/
book/ISBN9785941200764.h
tml

3. Kysneuos, C. U. Guszuka. Bonuosas (:)I'ITPIKa. KganTonas
NpApoAa U3JIyHEHHS. DIIEMEHTBl aTOMHOH M| saepHoil dusukn :
yued. rnocobue / C.H.Kysueuos, A.M.Jluzep.— 3-¢ wusn,
nepepal. # aon. — Mocksa : By3sosckuit yuebuux : HHOPA-M,
2018. — 212 ¢. - ISBN 978-5-16-100426-5.

2018

https://znanium.com/catalog/
product/950965

4. Tluuckuit, A. A, ®usuka: yueGHuk / AA Muuexuit, T.1O,
I'pakosckuit ; non o6w, peq. Y0.U. Juka, H.C. [ Tlypbiiuesoi, — 4-
¢ u3n., ucnp. — Mocksa : ®OPYM ; UHOPA- M 2017. — 560 c. :
wit. — (Cpeaxee npodeccHoHanbHoe o6pa303a]me) - ISBN 978-5-
16-102411-9. !

20107

https://znaniu]m.com/catalog_/_

product/559355

Hononuutensuas ureparypa

1. bopucos A.b., Kucenes B.B, KBBBI/IOI[HOMCpHLIC MarHUTHbBIC
COJIUTOHBI [3neKTp0HHbm pecype] - M. (DI/I3MATJ'II/IT 2014, -
ISBN 978-5-9221-1590-2.

2014

http://\vww.stpdcntlibrary.-r-u__/_

book/ISBN978592211 59Q2.n
tml

2. K Teopuu IBYMEpHBIX M TPEXMEPHBIX CMCTCM aBTOMATHYECKOr0
perynuposaHns [Dnextponnsifi pecypc] / A.T. Bapekuit. - M. :
Jloroc, 2015. - 1ISBN 978-5-98704-807-8. 1

2015

http://www.st:udentlibrary’,._rhl]_,/_-

book/lSBN97§5987048078.h
| trnl

3. Jlekumn 1O TEOPHH BEPOATHOCTEH W  MaTeMaTHYeCKOH
cratuerike [Snexrpounsiit pecype]: yueGuuk / Ipoxopos [0.B.,
[Monomapenko JI.C. - 2-e u3a., uenp. u aon. - M. ; lr‘!sﬂmcnbcmo
Mockosckoro — rocyzaperseHHoro  yuusepewrera, 2012, -
(Knaccuuecknii ynusepenrerckuii yueuuk), - ISBN 978-5-211-
06234-4,

2012

http://www.studentlibrary.ru/
book/ISBN97$521 1062344.h
til

4. Maremaruueckne  BONpPOCH! qwcneHHoro peurenus
runepBoIMIECKHX CHCTEM yPaBHEHUIH [SIIGKT‘]DOHHHH pecype] /
Kynukosckuit AT, Tloropenor H.B., Cem&Hon AJD. - M. :

OUMATIINT, 2012, - ISBN 978-5- 922] 1198-0.

2012

http://www.studentlibrary.ry/

book/ISBN9785922111980.h
tml

8. MATEPUAJIbHO-TEXHUYECKOE OBECHE‘IEHI/IE AUCHHUIITUHBI

MaTCpI/IaJIbHO-Te)’HI/I'-IeCKOG 06€CHC‘ICHI/IC JUACITUIIINHEBL BKJ]IO‘{ae‘T

®  AyIUTOPHH IS HpOBe,[[eHI/IH JICKL[I/IOHHLIXM MPAaKTAYECKUX H JIAGOPATOPHBIX | 3aUATHI, I |
OCHAIIEHHDIE COBPEMEHHBIMH TIEPCOHATBHBIMM KOMHbIOTepaMH OOBEAMHEHHBIMH B JIOKAJILHYIO
BBIYHCITHTENIHHYIO CETh M YKOMIUICKTOBAHHBIMH HEOGXOMHMBIM CHCTEMHBIM  TIPOTPAMMHBIM

obecnieuenmem (511-3, 100-3,1226-3,106-3);

®  CHCTeMa MATEMATHYECKUX M MHKEHEPHBIX pacuttoB MATLAB;
*  KadepalbHbIC MyTbTHMEHMEbIE CpelcTBa (aym. 43 0-3,420-3);

¢  DJICKTPOHHBIE 3aIUCH H?KHHﬁ.

v
i
|
|



Pabouyto nporpammy cocrapmn II:OIIeHT xadenpsr GullM ITpoxopos A. B.. s

(®HO, noamucs) '.'.j/’ Y.
Penensenr )/
(npejicrasurens paboromaresns) en. JJupexkrop OO0 «BuanUuTexy Ocumos A.B. /f el _j_ g
(MecTo paboThl, AomKkHOCTH, DUO, noul111cMr —
‘ .."' L ” (’
f'{...:/( i

IIporpamma paccMoTpena u oz[06peHa Ha 3acelaHuy I(El(].)e}[pbl DullM____ 7/ w 7 -
[Iporokon Ne 1 o1 31.08.2020 rona = Z o
3aBexyronmii kadeapoit ApaKenﬂ‘h C.M. //,, el

| A@UO, noanucs)
! for ‘

Pabouyas nporpamMma paccMoTpeHa 1 o06peHa Ha 3acénanuu y4€OHO-METOIUIECKOH KOMUCCHY
HanpasyieHus 28.03.01 HaHOTEeXHOJIOrMY ¥ MEKPOCHCTEMHAS TEXHUKA

Iporokos Ne Ne 1 ot 31.08.2020 froz(a /é:f
IIpencenarens komuccuu ApaKeJI;}IH C.M. A
/_('d'JHO, TOANUCE )

4

£

JINCT NEPEYTBEPKTEHUS
PABOYEN IPOI'PAMMBI JUCLIMTLIAHBI

Pabouas nporpamma onoGpena Hai yqe6}gblﬁ rojg

[IpoTokon 3acenanus kadenpsr Ne oT rojaa

3apeayromuii kadeapoit

|

‘ [—
Pabouyas nporpamma omo6pena Ha‘ y4eOHBIN rog
|

[Iporokon 3acenanus kahenps NQ! oT rona

|
i
-
|
|

3aBenyromuii kadenpoii

PaGoyas porpamma ono6pena Hal y4eOHBIi roj
e |

IIpoToxon 3acenanust kadeaps Ney oT __rona

3aBemyronuii Kadepoit ! !




