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1. HEJH OCBOEHUSA JUCHUILIAHBI
Ilenb0 OCBOEHUS NUCLMIIIHHEL «VHTerpupOoBaHHble TEXHOIOTHH 1 ONITHKA JIOKAJIH30-
BaHHBIX CTPYKTYP» ABJIETCSA O3HAKOMJICHHE ¢ HOBBIMH NPUHIUIAMA HENMHEHHO-OMTHIECKOTr0
YIpaBieHus GOPMUPOBAHKEEM U PAacCTIpOCTPAaHEHHEM CBCTOMHAYIIMPOBAHHBIX ONTHYECKHX 0Opa-
30BaHHH B IIEPCIICKTHBHBIX ONITHYECKIX Cpenax, a TaKkKe C COBPEMEHHBIMH TexﬁonomﬂMH cozna-
HUSL yCTPOKCTB [1st 5 dexTuBHOM 06paGoTku HHGOPMALHH, ONITHYECKOrO 3aXBaTa U TPaHCIIOPTa
MHKPO ¥ HAHOCTPYKTYD. |
3ajpavun AMCUMIIHHEL:
¢ H3YYCHUE OCHOB Pa3pabOTKH U CO3MAHUS BBICOKOCTAOMIIBHBIX, KOMIIAKTHBIX, Peai30-
BAHHBIX B €IMHOM Moayine (on-chip optical technology) HCTOYHMKOB MIOKATH30BAHHEIX
ONITHYECKUX COCTOSHUII,
® H3YYCHHE CMOCOGOB reHePaluy U OKCIIEPUMEHTATHHOTO HAOJIONIEHNs CONTHTORHBIX pe-
’KHMOB PACIPOCTPAHEHHUS ONTHUYECKOTO TTOJIS;

®  OCBOCHHUA AJITOPUTMOB  YHCJICHHOT'O MOJCITUPOBAHUS CJIOKHEIX ATOMHO-OIITHYECKHUX
CHCTEM, PCATN30BAHHBIX HA OCHOBE TNICPCIICKTHBHEIX ONITHYECKHUX MAaTCpHaJIOB.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OIloII BO
Aucuunnuna « HTEr pupOBAHHBIE TEXHOTOTHH U ONTHKA JOKAIH30BAHHBIX CTPYKTYp»
OTHOCHTCS K AMCLMILIHHAM 110 BEIGOPY BapHATHBHOMN yacty OITOIL
V3yqenne muCHUIUIMHEL Ipenmonaraer Hammdme Y CTYNEHTOB (hyHAAMEHTATBHBIX 3Ha-
HHUH B 001macTy obuielt pusukwy, OTITHKH, HHYOPMATHKH.
3HaHuUSA, OTYYEHHEIE B paMKax U3YHCHUS NaHHOM NMCLMILTMHEL, MOTYT GHITH [pHMe-
HCHEI [TPH M3YYEHUH APYTHUX CHELHATBHBIX IUCIHILINH 10 HIPOQUITIO HOATOTOBKH.

3. KOMIIETEHIINH OBYYAIOIET OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCIUILINHDBI

B PE3yJbTaTe OCROCHUS AUCHUIINHEI YACTUYHO (i)OpMI/IpyIOTCSI CIICAYIOIHNE KOMITETCHIIHH

OIIK-2; cioco6HOCTBIO BEISBIATE CCTECTBEHHOHAYYHYIO CYIIHOCTH IPO6IIeM, BO3HUKAIO-
IMUX B XOZIE PO eCCHOHANBHOM IeSTeNbHOCTH, TIPUBJICKATH I UX PELIEHHUS COOTBETCTBYIOLIHLT
(busuKO-MaTeMaTHUCCK M ammapar;

HK-1; cmoco6HOCTE MPoBOAETS (usuxo-maremaTnyeckoe MOZICIHPOBAHHE HCCIIETYEMBIX
TIPOLECCOB HAHOTEXHONOTHH M 00BEKTOB HAHO- B MUKPOCHCTEMHON TEXHHKH ¢ HCIIONb30BaHHEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTHIA;

IIK-3; roToBHOCTS ananmsuposats u CHCTCMAaTU3MPOBATh PE3yNbTATHl HCCIIEIOBAHUIA,
TIPENCTABIIATE MATEPHAIIBI B BHIE HAYYHEIX OTYETOB, nyOIIHKanuit, mpe3eHTanmii,

B pesynbrate ocBoeHus aucMIIMHED obyJaromuiics: JeMOHCTPHpYeT CIIeTYIOINE Pe3yIib-

TaThl 00Pa30BaHUS:



3HATB YMETb BITAJIETE
CCTCCTBCHHOHAYYHYIO  CYII- | BBISBIIATH €CTECTBEHHOHAYY- | CIIOCOGHOCTHIO BBISIBJIATE
HOCTb MpoGNeM, BO3HHKAIO- | HYIO CYLIHOCTS poGIIeM, BO3- | €CTECTBEHHOHAYIHYIO cyuI-

IIHX B X0Jie MPodeCCHOHATE-
HOM JIeATETBPHOCTH, MpHBIe-
KaTh JUId HX PEIEHHS COOT-
BETCTBYIOIIUH (H3HKO-MaTe-
MaTHYECKHi anmapar.

HUKAIOMHX B X0I€ MpodeccH-
OHAJILHOI JNCATEIILHOCTH,
IPHUBJIEKATh U UX PeLICHUS
COOTBETCTBYIOIIMH  (PU3UKO-
MaTeMaTHYECKHH armapar.

HOCTh IpoOJeM, BO3HUKAO-
WHX B XOJ€ TPOGECCHOHAIE-
HOM JesATemyHoCTH, [IpUBJIe-
KaTh IS MX. PELICHHS COOT-
BETCTBYIOIIMH (DH3HKO-MaTe-

(OIIK-2). (OIIK-2) MaTHYeCKUH anmapar.
(OIIK-2).
OCHOBHEBIC ITOHSTHS M METO/IEL | (hOpMaiu3oBarts 3a/1ady, CTpo- HABEIKAMH  PELICHHS

TCOPUH YypaBHEHUH Marema-
THYEeCKOH (U3UKH yMeTh wc-

IIONB30BATh OCHOBHBIE 3a-
KOHBI -€CTECTBEHHOHAYYHBIX
JUCLHIUIMH B Npodeccro-

HajbHOU JeaTenbHocTu (TTK-

).

UTb aJlTOPUTM €€ pelleHus,
IIPOBOJIUTE  (DHU3UKO-MaTeMa-
THYECKOC MOJENUPOBAHUE HC-
CJIIENYEMBIX IIPOLIECCOB HAHO-
TEXHOJIOTHH W  OOBEKTOB
HaHO- M MHKPOCHCTCMHOM
TEXHUKH C HCIIOJIb30BAaHUEM
COBPEMEHHBIX  KOMIIBIOTEp-
HBIX TEXHONOIMH, HCIOIB30-
BaTk OCHOBHEIE IPHEMEI 06pa-
6OTKM M HpencTaBIeHHs dKC-
IIEPUMEHTAIBHEIX JTaHHBIX B
CBoell  mpodeccHoHANTBHOM
JEATENBHOCTH;

IIPUMCHATh MaTeMaTHYeCKHe
METOABI JJIA MOCTPOCHHs Ma-
TEMaTHYECKUX MOJIENIEN U Hc-
CJI€NOBaHUS OOBEKTOB Ipo-
deccrnonanbholt  mesTenbHO-
cu (I1K-1).

AupPepeHIHaNEHbIX ypaBHe-
HUH MaTeMaTHYeCcKoi hu3nku
Ha YPOBHE, TI0O3BOJIIOLIEM
AHaTM3MPOBATh MaTeMaTHUe-
CKUE MOIEIH IPHKJIAJHBIX 3a-
Haq;

HaBBIKAMH pPabOTEl B
cperax MpOTPaMMHPOBAHUSI,
HaBBIKaMH paboTsl ¢ uH}pOp-
Manuei B TIIOGATBHEIX KOM-
IIBIOTEPHBIX CETAX, METONAMH
HUHQPOPMAIIHOHHEIX TEXHOJIO-
THH ¢ cobmonenrem TpeGora-
HUA MHQOpPMAIHOHHOH Ge3-
onacuoctu (I1K-1).

COBPEMEHHOE COCTOAHHE U
IIEPCIICKTUBEI Pa3BHTUS HAHO-
uapyctpun (I1K-3).

OCYIIECTBISITH CAMOCTOSITE Ib-
HEIA [TOUCK M aHATH3 HEOHXO-
AUMOM 171 mpodeccHoHas-
HOM JlesTeNbHOCT! uH(pOpMa-
UHH, BBIIEIATH OCHOBHOE CO-
JepKaHue H3 oO0Iero mac-
cuBa ceenenuit (T1K-3).

HaBBIKaMH 3 ()EeKTHBHOTO TI0-
HCKa BO BCEMUPHOI cetu UH-
TepHEeT HHPOPMAaUHH;

HaBBIKaMM 0TOOpa U KOHCIEK-
TUBHOI'O IIPEJCTABIECHUS IIO-
JTy4eHHOH nHOpMaImHu B co-
OTBETCTBYIOLICH MpPE3CHTAIH-
OHHOM dopme (ITK-3).




4. CTPYKTYPA U COAEPYKAHUE JUCHUTLUIAHBI

O61was Tpy0eMKOCTh JUCUUILIAHBL COCTABIISET 3 3aUeTHEIX exunul, 108 gac.
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Pasmen 1. O6uiMe npuHOANGI onHcaHus CBETOMHAYIIHPOBAHHBIX 00pa30BaHHII B onTHYe-

CKHX Cpeaax.

1.1, Knaccubukanuu ontuueckux cpen. Xpomarudeckas aucnepcus. ONTHYecKUe [IOTEPH.
Coornomrenne Kpamepca-Kponura. Henuneitasie s dexrsr B onTHueckux cpenax. IIpakTude-
CKHIl pacyeT HENHHEHHBIX BOCIIPHIMYHBOCTE,
1.2, OcHOBHOe ypaBHeHHe pacnipocTpanenus. Metox o6patHoit 3anaun paccesttus. Yncnen-
HBIC METOJIBI aHANIM3A HENMUHEHHOro ypaHeHus [lIpequnrepa. IIpeuHTepOBCKHE CONMUTOHEL.

1.3, Onruveckue jmnwun cBs3u. RZ- dopmar xoaupoBaHus curaios. Cocpenoroyennoe u
pacnpeeN€HHOe YCHIICHHE B IMHKAX CBs3U. LIIyMbI BOOKOHHEIX yennutenel. Henmunelnniif ot-
BETBHTENb. CUCTEMEI ¢ MYJIBTHILIEKCHPOBAHEEM M0 THHAM BOJIH.
Pasjen 2. CucTeMBbI reHepanuu 0 ynpas/ieHAs JOKAIH30BAHHbIMI ONTHYEeCKHUMH CTPYKTY-

pamMu




2.1. OnTuyeckue cxeMsl s (GOPMUPOBAHHS CBETIIBIX IIPOCTPAHCTBEHHEIX COMUTOHOB. Hekep-
POBCKUC ONTHIECKHE CPEIa M HeTHHEHHOCTH BBICIUMX MOPAAKOB. ONTHYECKHE DIEMEHTEI ¢ HACK-
INAKOIIEHCS HEMMHERHOCTBIO. [lepexoHble HeMMHEHHOCTH 1 OUCTAGHIBHOCTS.

2.2, YCTOHYHBOCTH CONHTOHHBIX pemenui. Jlunelnsiit ananus. Merton MaJIBIX BO3MYIUEHHI.
Kparepuit Baxutosa-Konokonosa. AcuMnTornueckuit aHaim3, CTOJIKHOBEHHS COUTOHOB. MHO-
T'OCOJMTOHHbIC B3aUMONEHCTBHS. BpH3epsl U CBsI3aHHbIE CONMUTOHEL

2.3. JTACCHIIATHBHEIE ONTHYECKUE COJTHTOHEL Ypasuenue I'nus6ypra-Jlanzay. Bapuaruonusrit
aHau3. YHCIEeH BT aHAIN3 CIEKTPATbHEIMU METOIAMH. ['eHepanus qUCCUMATHBHEIX COMUTOHOB
B BOJIOKOHHBIX JIa3epax.

2.4. Buxpesbie onTryeckue myuxy. Hacsmaromuiics morioTHes. TeXHONOrHS OITHYECKOTO 34-
XBaTa. ['eHepamus ycToHUMBEIX ONITHYECKIX BHXpEH B II0JlyIPOBOJHUKOBEIX CTPKYTpaXx.

2.5. Moggt Jlarrepa-TI"ayca. Mertonm: YUIPaBICHUSA MOMCHTOM HMITYJIbCA BUXPEBBIX Iy4KOB. [Ipo-
CKTHPOBAaHHE BLICOKOEMKHX JIMHUM CBSI3H HA OCHOBE OIITHIECKIX BHUXpEH. YdeT aTOMHO-0ITHYe-
CKHX BO3MYIICHHH.

Pazpen 3. Cucremsl u yerpoiicTsa ¢ noJnocTsio ONTHYECKHM YIIPaBJIEHHEM HA 0CHOBE IIep-
CIIEKTHBHBIX ONTHYECKHX MATEPHAJIOB.

3.1.  Ourtudeckue cpensl ¢ HaBeJEHHBIMH HEeJMHEHHOCTAMH. Moaynsauus HEJTMHEHHO-THCIIEp-
CHOHHBIX ¥ INCCUIIATUBHEIX XaPaKTEPUCTHK B PE30HAHCHDIX cpenax. JlonupoBaHHbIE ONTHYECKUE
MaTpuibl. “MeneHnsIii” cBer.

3.2, MHKpOCTPYKTYpHPOBAHHEIE ONTHIECKHE CPelIbl X ONTHYECKHE peieTky. POTOHHEIE KpH-
CTauIsL. HelnHeHHbIe MHOrOCepAIeBHHHBIE BOTOKOHHEIE Matpusl. «IIpaBbie» 1 «JIeBbie» omnTu-
JeCKue cpeasl. OTpULATENBHBIM MOKA3aTelNb npenomieHns. Meramarepuansl, DKkpaHHPOBKa
3JIEKTPOMArHUTHBIX CUTHAIOB.

3.3, T'a30HANONHEHHBIE MOJIBIE ONTHYCCKHE BOJIOKHA. TeXHOJOruu 3arpy3Kd XOJOIHBIX ATO-
MOB. [IpHHIIUIE! yAepPKAHUS XONOMHEIX ATOMOB B BOJIHOBOJIHEIX CHCTeMaX. MaHuIyIHpoBaHue
MHKDPO- ¥ HAHOOOBEKTaMH B OLITHYECKHX IYYKaX. ATOMHBII AuzaiH. Croco6 onTHIECKOro Tpanc-
IOpTa MUKPOOOHEKTOB.

HpaKanecxne 3aHATHA,

Tema 1. Mozenuposanue ypasuenus Jlarpamxa B MeXaHHYECKHX CHCTeMax (2 4).

Tema 2. MozenupoBanye ypaBHEHUS TBUKCHNAS U SHEPIHU B PEIATHBHCTCKOM MeXanuke (24.)
Tema 3. Pacuer Niepearollei BOJHOBOXHOM JIMHAN (2u9.).

Tema 4. Mopenuposanye ypasHenus HIpenunrepa (2u.).

JlaGopaTopusit mpakTHKyM.

JLP.Nel. «Pacyer mapaMeTpoB BOTOKOHHBIX CBETOBOJIOB.» (2 u).

JLP.Ne2. «M3yuenne nucnepcupix XAPaKTCPUCTHK B BOJIOKOHHBIX CBETOBOJOB.) (2 1),

JL.P.Ne3. «Mozenupopanue YPABHEHHE PAaCIPOCTPAHEHNUS B YMCTOM JUCIICPCHOHHOM PEXKIME (2
),

JLP.Ned. «Mogenmupoanue paclipoCTpaHenst ONTHYECKHUX UMITYJIECOB B JIUCTIEPCHOHHO-HENHEH-
HO#t cpeney (4 u).

JLP.Ne5. «MonemupoBatue 00pa3soBaHHs yAapHOH BOJHEI OrHGAIOEity (2 u).

JLP.Ne6. «Monemupopanue 00pa30BaHMs ONITHYECKHX COJTUTOHORY (4 ).



5. OBPA3OBATEJIbHBIE TEXHOJIOI'UI

3.1. AKTHBHbIE H HHTEPAKTHBHbIE ¢dopmb1 00yuenus.

C uensro popMupoBaHus 1 pa3BuTHS MPO(ECCHOHANBHEIX HABBIKOB CTY/IGHTOB B yueOHOM
TIPOLECCE HCIIOJIB3YFOTCS AKTHBHEIC H MHTEPAKTHBHBIE ()OPMBI IIPOBENCHHUS 3aHSTUHN B COYETAHUN
C BHCAyINTOPHOH pabOTOl: KORTPOJIBHBIE Ay IUTOPHEIE paGOTEL HHMBUAYAJIbHEIE JOMAITHHE Pa-
60TsL. TpemycMOTpeHB! MacTep-K1acch! (IeMOHCTpAIUS Ha TaGOPATOPHEIX 3AHATHX [IPUHLIUITOB
PaboTEI o cpenoif paspaboTKH HPOrpaMMHOro obecrievenns, 0COGEHHOCTel PaspaGoTKu ajro-
PHTMOB MaTEMaTHYECKOI'0 MOACITUPOBAHUS CIIOKHEIX OITHUECKHIX CHCTEM).

5.2. CamocTosiTe/IbHASt paboTa CTYAEHTOB. ‘

CamocrosrensHas (BHeaymTopHas) paGoTa CTY/ICHTOB BKJIIOYAET 3aKPEILICHIE TEOPETH-
HCCKOro MaTepyaa Ipy MOATOTOBKE K BBIIOTHEHHIO HHMBHAYAILHON JOMAIIHEH paboTHI 1 Ja-
GopatopHEIX paboT. OCHOBA CAMOCTOSTENBHOM paboThI - U3yYeHHE TUTEPATYPHI IO PEKOMEHI0-
BaHHbIM HCTOYHMKAM ¥ KOHCIIEKTY JIEKIUH, PellleHHe BBIAHHEIX IPEIo/IaBaTeIeM IIPaKTHKH 3a-
Aad, ITOAr0TOBKA H OTYET 110 IAOOPATOPHEIM PaboTaM.

5.3. MyasTHMeIHiiHbIE TEXHOIOT N o0y4eHHsI.

HexoTopele U3 IeKIMOHREIX, HpaKTHYeCKuX 1 1abOPATOPHBIX 3aHATUH IIPOBOIATCS B BUJIE
Ipe3eHTallNi B My IbTHMETHIHHON ayAuTOpHn (Hanpumep, ayz. 430-3, 420-3) ¢ ucmonb30BAHIEM
KOMIIBIOTEPHOTO IIpoeKTopa. CTyASHTaM HpesoCTaB/ISeTCsS KOMIBIOTEPHBIA Kypc jekiuit. Kom-
TILIOTCPHRIC TCXHOIOTHU UCTIONB3YIOTCS JUTS ODOPMIIEHHS Ta60PaTOPHBIX pabor.

5.4, JleKuuu NPUIIAIIEHHBIX CHEMHAIHCTOR.

B pamkax yueGHOro Kypca miaHHpYIOTCS Teknun IPUTTIAIIEHHEBIX CIEUHAIUCTOB U3 VH-
CTHTYTa cekTpockonuu PAH (r. Mocksa).

6. OLHEHOYHBIE CPEJACTBA JJIS1 TEKYIIET'O KOHTPOJISI YCIIEBAEMO-
CTH, MIPOMEXYTOYHOMN ATTECTAIIAU 11O UTOI'AM OCBOEHHUS JUC-
NUIVIMHBI M YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJIbHOM PABOTEI CTYAEHTOB

6.1 . ITpuMepHbBIil CIHCOK BONPOCOB K 329€eTY ¢ OUEeHKOI

1. Knaccubukanuu onrmyeckux cpen. Marepuaibl B M3rOTOBJICHHE. XpomMaTnueckas muc-
nepcust. OnTudeckue motepd. COOTHONIEHHE Kpamepca-Kponura.

2. HenuHeliHbie 5GPEKTE B ONTHIECKHX cpenax. MUKpOCKOIHYECKHE BBLIPAXKCHHS JUIS He-
JIMHEHHBIX BOCIIPMHMYHBOCTEH. IIpakTuueckumii PacyeT HEJIMHEHHBIX BOCIPUHMYHBO-
cTel.

3. OcHOBHOe ypaBHEHHe pacmpocTpaHeHus. UHcIeHHBIE METOABI aHATM3a HEIMHEHHOIo
ypasHenus Ilpennnrepa.

4. Meton o6partHoii 3a1aun paccesums. HlIpetMHrepOBCKHE CONHTOHEL

5. BeHYyXZIeHHOe KOMOHHAIIHOHHOE paccesaune (BKP). I'enepanms conmuronos BKP. Bojio-
KonHele BKP-ycunurenn. Boinysxnennoe xoMGHHAIHORHOE camopaccesHue. Gemroce-
KYHIHBIE COJTUTOHEL.

6. OnTuyeckwe IMHHM CcBs3u. RZ- dopmar xoaupoBaHus CHrHAOB. Cocpenoroyennoe u
PacIpeNIeNI€HHOE YCHIICHUE B JIMHUSX CBs13u. ILIyMEI BOMOKOHHBIX yceumarenelt. Henmuneii-
HBI OTBETBUTEIT.

7. TeMHBIe CONUTOHEL B3anMoeHcTBHE TeMHbIX conuToHOB. Ilepenaya ontudeckoi uHpop-
MalUH ¢ MOMOIIBIO TEMHEIX COJIUTOHOB.



8. Cucremsl ¢ MYIBTHILICKCHPOBAHUEM IIO UTMHAM BOJH. [IpOEKTHPOBAHHE CHCTEM Ha Oc-
HOBE COJIMTOHOB C yIpaBiseMol mucnepcueii. CoNUTORHbIE TEXHOJOIHH TI0 IIPUHIIHAITY
“Ha OJTHOM YMIIe”, !

9. Onruueckue cxemsl Mg dopMupoBanus cBeTIBIX IPOCTPAHCTBEHHBIX  COIHTOHOB. IIpo-
CTPaHCTBEHHasi (opMa HETHHEHHOTO ypaBHEHHS HIpenunarepa. Cucrems! ynpasienus
TIPOCTPAHCTBEHHO-BPEMEHHOM TMHAMHUKOM ONTHYECKHX JIOKATH30BAHHELX CTPYKTYD.

10. HexeppoBckue ontuyeckue Cpelia ¥ HETMHEHHOCTH BBICIIUX MOPSIKOB. OUTHUECKHE 3)Te-
MCHTBI C HaCBIAIOIIeHCsS HenuHeHHOCTEI0. [TepexonHble HeTHHEHHOGTH 1 Oucrabuib-
HOCTb.

11. VCTORUMBOCTH CONMUTOHHBIX pemeHui. JInHeiubIi anaTns. MeTox Mabix BO3MYILEHHI.
Kpurepuit Baxutosa-Konoxonosa. Acummroraueckuii aHaJIn3.

12. CTonKHOBeHHs cOMATOHOB. MHOTOCOTHTORHELE B3aUMOJICHCTBYA. Bpusepr! u cBszaHHbIC
COJINTOHEI.

13. JluccuaTHBHBIE ONTHYECKHE COMHTOHBL VpaBrenne I uH30ypra-Jlanmay. Bapuaumon-
Hblif aHATIH3. HCTeH b aHATH3 CIEeKTpaTEHBIMH MeTosiaMu. ['eHepanus auccumaTuBHEIX
COJIMTOHOB B BOJIOKOHHEIX JIa3epax.

14. Buxpessle onruueckue my4xy. Hacrimarompitcs: nornornress. TexHONOMHS OITHYECKOro
3axBaTa. ['eHepalust yCTOMUMBEIX ONTHYECKHX BUXPEH B IOJTYNPOBOJHUKOBBIX CTPYKTY-
pax.

15. Mogsr Jlarrepa-Tayca. MeTonsr YUIPaBICHUS MOMCHTOM HMITYJIbCA BHXPEBBIX ITyYKOB,
lpoexTrpoBanie BBICOKOEMKHX JHHHY CBS3HM Ha OCHOBE OINTHYECKUX BUXpeH. Yuer
ATOMHO-OITHYECKUX BO3MYIICHHUI.

16. OnTuyeckue mymu. CToNKHOBEHMS JIa3€PHBIX ITYJIb.

17. OnTideckue cpenp! ¢ ruranTckuMu HEJIMHEHHOCTAME. Moy nanus HeITMHEHHO-IUCIIep-
CHOHHBIX I THCCUTIATHBHBIX XapaKTEPHCTUK B PE3OHAHCHBIX cpenax. Jlonuposanusle on-
THYECKUE MaTPUIEL. “MemieHHbIi” crerT.

18. MHKpOCTpYK Ty pHpOBaHHbIE ONTHUYECKHE CPeABI U ONTHYECKHE pemeTkd. QoToHHbIE 3a-
TIIPEMEHHbIC 30HbI. DOTOHHBIE KPHCTAITEL MeTO KOHEUHEIX 3IEMEHTOR. Henuneiinrie
MHOTOCEPANEBUHHbIE BOJOKOHHBIE MATPHIIEL.

19. «IlpaBbie» u «JIeBBIe» omTHUecKHe cpensl. OTpUIaTeNnbHEIN TOKA3aTEN IIPEJIOMIICHNMS.
Meramarepuansl. Pemenne mpoGuemsr AnbPaKIMOHHOTO Hpesena. OKpaHHpPOBKa JJIEK-
TPOMAarHUTHHIX CHIHAJIOB.

20. HenuueltHble B3aUMOAEHCTBUS OMHHOYHELX ¢oronos. Bpemennoe KOJMpPOBaHUE KBAHTO-
BBEIX ONTHYECKHX COCTOSHUM. O6paboTka onTrueckoit MH(OPMAINY B KACKAHBIX ONITH-
YECKHX CXeMax.

21. ManunynupoBanue MHUKPO- ¥ HAHOOOBEKTAMH B ONTHUECKUX Iy4Ykax. ATOMHBIH AM3aiiH.
Crnoco6 ontuyeckoro TPaHCIIOPTa MUKPOOGBEKTOR.

22. I'a30HaNO/IHEHHBIE TONIBIE ONTHYECKHE BOJOKHA. Texnonoruu 3arpy3ke XoJoMHBIX aTo-
MOB. [IpHHIMIEI yaep:kaHUS XOTOMHBIX aTOMOB B BOJIHOBOJIHBIX CHCTeMaX. ['eHeparius
OIITHYCCKHUX CTPYKTYP B Ia303aIl0JIHEHHBIX BOJIOKHAX.,

6.2. Bonipocnl peiituar-konrpos

Pelitunr-kouTpoan No 1

buner Nel.
1. Knaccuukanmu onrmgeckux cpen.



2. HenunelHEI OTBETBUTES.,

buner Ne2. |
1. Xpomatuyeckas nucrepeus. §
2. lllpetuHrepOBCKHE CONMUTOHEL

brer Ne3 j
1. OnTrgeckue motepu. |
2. RZ- dopmar komupoBanus CHrHAIOB.

Bunet Ne4

1. Coorromenne Kpamepca-Kporura,

2. YncneHHBIe METOIBI AHANIN32 HETHHCHHOTO ypaBHenus Ilpenunrepa.
Buner No5

1. Hennmelinste 5 beKThI B ONTHYECKIK cpenax.

2. CACTeMEI ¢ MyJIbTHILIEKCHPOBAHHEM TI0 JUIMHAM BOJIH.

Peitruar-xoaTpoan Ne 2

buyet Nel.
1. OnTHveckne cxeMer s (bOPMHPOBAHUS CBETIIBIX NIPOCTPAHCTBEHHBIX COJIUTOHOB.
2. V4eT aTOMHO-OINTHYECKHIX BO3MYUIEHUIH,
buner Ne2.
1. HekxeppoBckue onTuueckue Cpella ¥ HETMHEHHOCTH BBICIIUX MOPSIKOB.
2. Mogg! Jlarrepa-T"ayca.
Buner Ne3,
1. OnTryeckue 3IeMEHTEI ¢ HaCHIAIONIEHCT HENIMHEHHOCTRIO.
2. MeTozs! yIrpaBIeHds MOMEHTOM HMIIYJIECa BUXPEBBIX ITYYKOB.
Buner Ne4.
1. Ilepexonuble HEMHHERHOCTH 1 OHCTaOMIIBHOCTD.
2. BuxpeBsle onTrueckue myuxy.
Busnet Nes.
1.VeroiunBocTa comuTonubx peLueHut,
2. T'eHepanus ycTOWYNBEIX ONTHYECKHX BUXPEH B MOTYNPOBOAHUKOBbIX CTPKyTpax.

PeiiTHHr-KOHTPOJL Ne 3

buner Nel.
1. Onrudeckue cpeapl ¢ HaBeIEHHBIMI HETHHEWHOCTSIMH.
2. 'a30HANI0/THEHABIE TOJTBIE ONTHYECKHE BOIOKHA.
buner No2.
1.Mogynsauus HETUHEHHO-IUCIePCHOHHBIX U AUCCUNIATHBHELX XapaKTEePHUCTHK B Pe30HAHCHBIX
cpenax.
2. AtoMuBIit mU3aiin.
Bunet No3.
1. lomipoBaHHEIe onTHYeCK e MaTpHUIEL
2. Manunynuposanye MHKpO- § HAHOOGBEKTAMHY B ONITHYECKUX ITYYKAX.
Bbunet Ne4.
1. MUKpOCTPYKTyprpOBaHHEIE ONITHYECKHE CpElbl 4 ONTHYECKAE PELIETKH.
2. Crioco6 onTrueckoro TPaHCIIOPTa MUKPOOOBEKTOB,



6.3. Boripockl K camocTosTe 1bHOI paboTe cTyieHTa

1. Onrtuyeckre COMMTOHEL: hyHIAMEHTATBHELE COJIUTOHBI U COJIMTOHBI BI?:ICH_II/IX HOPSIKOB.

2. BzaumMoZeHCTBHE ONTHYECKHUX CONUTOHOB, |

3. CxaTe ONTHYECKUX HMITYIIbCOB: BOJIOKOHHO-PEIIETYAThIE KOMIIPECCOPEL

4.  CkarHe ONTHYECKHUX UMIIyJbCOB: KOMIIPECCOPHI Ha MHOTOCOJIMTOHHOM CXKATHH.

5. Ilapamerpuueckoe B3anMmomeiicTBIe beMTOCEKYHHBIX HMITYTBCOB: réHepaum BTOPOI
rapmonuku (I'BT).

6. Ilapamerpuyeckoe ycumeHue KOPOTKHX UMITYIbCOB.

7. TeHepalms cyMMapHBIX M Pa3HOCTHBIX YACTOT. ITapameTprdecKkue CONMUTOHBL

8. Meron obparHoit 3amaun paccesnus npu pemenun HYIII,

9.  BonokoHHbIe nasepsl.

7. YYHEBHO-METOJHUYECKOE 1 NHO®OPMAIIMOHHOE OBECHEYEHUE

AUCHUTIINHBI
Haspanue u BEIXOIHBIE TaHHEBIE Hanuuwe B anektponHOii
n/m | (aBTOp, BULI H3/IAHHS, U3MIATEILCTBO, U3JAHHUs, 6ubnuorexe Bal'y
KOTMYECTBO CTPAHMIT)

1 2 3

OcHoBHas uTepaTypa

Qrcnennsie MeTOBI [ NEKTPOHHbIH pecypc] / H.
C. baxsanos, H. I1. XKunkos, I'. M. KoGenpkos. -
8-e w31, (31.). - M.: BUHOM, 2015. - (Knaccnye-
CKUH YHUBEPCHTETCKHI y4eOHUK).

http://www.studentlibrary.ru/book/
ISBN9785996326167 .html

Bopucos A.B., Kucenen B.B, KBa3uonHoMepHbIe
MAarHUTHBIE COJMTOHBI [DNEKTPOHHBIH pecype] -

http://www.studentlibrary.ru/book/
ISBN9785922115902.html

2 | M.: ®U3MATIJIUT, 2014. - ISBN 978-5-9221-
1590-2.
Huppaknuonnas omruka wu HaHO(OTOoHNKa | http://www.studentlibrary.ru/book/
[Snexrponneii pecypc] / Besyc E.A., Bbixos ISBN9785922115711.html
H.A., Nockomosuy JLJI., Kopanes A.A., Kotmsap
| B.B., Hamumos AT, Tlopdupses A.IL., Ckupna-
| HoB P.B., Coiipep B.A., Cradees C.C., Xonuna
C.H. - M.: DU3MATIJINUT, 2014. —
ISBN 978-5-9221-1571-1.
[JomosuTtenbHas auTepaTypa
WHrepaktuBHBe cucTeMbl  Scilab, Matlab, | http://www.studentlibrary.ru/book/
Mathcad [Onextpornsiit pecypce]: yuebroe moco- ISBN9785788217154.html
1 6ue / N.E. [Inemunckas. - Kazaus: Usnatenscrso
KHUTY, 2014. -
ISBN 978-5-7882-1715-4.
Maremarryeckue BOmpocsl YMCIeHHOrO pewe- | http://www.studentlibrary.ru/book/
HUS  THNCPOONMYECKEX CHCTEM  ypaBHEHHI ISBN9785922111980.html
7 [Onexrponnsiit pecype] / Kymukosckwit AT,

Horopenos H.B., Ceménos A.1O. - M.: ®U3MA-
TJINT, 2012. - ISBN 978-5-9221-1198-0.




Merons! ananusa u cuaTe3a KOT€pEHTHERIX CBETO- | http://www.studentlibrary.ru/book/
BBIX TOJieH [Di1eKTpormELi pecype] / Bomocrnu- | ISBN9785922115865 html

3 | xoB B.I'- M.: ®U3SMATJIUT, 2014. —
ISBN 978-5-9221-1586-5.

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHHUE ,Z[HCIIPIﬂJIPIHBI

MarepurabHo-TexHIYeCKOe 06eCTeyeH e IUCIHTIHHDI BKITIOUAET:

® AyMUTOpHH JUIS NPOBEJACHUS JTEKIHOHHBIX, TPAKTHUECKHX I 1abOPaTOPHBIX 3aHATHI,
OCHAIEHHbIC COBPEMEHHBIMH IIE€PCOHAITBHBIME KOMIBIOTEPAMH, 00bEAMHEHHBIMY B JIOKATBHYIO
BBIYHCITHTENIBHYIO CETh H YKOMIIIEKTOBAHHBIMY HEOOXOMUMBIM CHCTEMHEEIM IIPOrpaMMHBIM 00€ec-
neyeHueM (511-3, 100-3,1226-3,106-3);

¢  KOMIBIOTCPBI CO CHELUATH3MPOBAHHBIM [IPOrPaMMHEIM OGECTICUCHIHEM (maxersr MatCad,
MatLab);

*  KadenparbHble MyIbTUMETHHHEIE CPEICTRA (ayn. 430-3,420-3);

®  DJICKTPOHHBIE 3AIIHCH JICKITHI,
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Iporpamma cocrapnena B cooTsercTBHH C TpeboBarnsmu GI'OC BO mo Hamp
noarotosku 28.03.01 HaHOTEXHOTOIMY B MEKDOCHCTEMHAS TEXHVKA |

PaGouyro mporpammy cocrasun noment kapenprr @ulIM [Ipoxopos A B,

7
Penensent

(mpencrasutens pabotomatens) Haa. HUUKO-2 OKIT—«JIIT Panyra» Anrtunos A,A’%
S~ )

(mecTo paboTst, nomkHocTs, GHO, NOJNHCE)

Hporpamma pacemoTpena u ono0peHa Ha 3acez[aHHIiIIJ%[{)ean'1 QullM
IIpotoxon Nel ot 03.09.2018 roxa -

3aBenyrommuii Kabenpoii

Apaxensaa C.M.

(PHO, nomnucs)

PaGouas nporpamma pacemorpena u 0n0OpeHa Ha 3acelaHuH y9eGHO-METOMUICCKOMN KOMIC-

Cuu Hampasnenns 28.03.01 HaHOTeXHONOIHH u MUKDOCHCTEMHAS TEXHHUKA

IIporoxon Nel ot 03.09.2018 rona /,,,’7
3aBemyromuii kapeapoii }L” = Apakensn C.M.
) 4 (®HO, noanucs)
{
JIUCT NEPEYTBEPXKIEHU S

PABOYEN ITPOI'PAMMBI AACIAITIINHBI

PaGoyas nporpamma onobpeHa Ha Y4EOHEBIH roz
I[Iporoxon 3acenanus Kadenpsr Ne oT roaa

3aBenyromuii kadenpoit

Pabouas mporpamma oJno0peHa Ha yueOHBIH o

[Iporokon 3acenanus Kadeaprr Ne oT roxa

3asemyromuit kapenpoii

Pa6ouas nporpamma ogo0peHa Ha YUYEOHBIH roJy
Iporoxon 3acemanus kabenpsr Ne oT roja

3asenyrommit kapenpoii
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