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1. OEJHX OCBOEHMSA TUCIUITIJINHBI
Ieapro ocBOeHHS MUCHUILAHBL «HTErPHPOBAHHbIC TEXHOIOTHH M ONTHKA JTOKATH30BAHHBIX
CIPYKTYp» SIBIISIETCA O3HAKOMJIEHHE C HOBBIMU NIPUHIMIIAMY HEMMHEHHO-OMTHIECKOrO YIIpaBie-
HYS QOPMUPOBAHKEM H PACIIPOCTPAHEHUEM CBETOMHIYIMPOBAHHEIX ONTHYECKHAX o0pa3oBanuii B
HNCPCUCKTHBHBIX ONTHYECKUX Cpefax, a TAaKKe ¢ COBPEMCHHBIMH TEXHOJIOIMAMH CO3IAHUA
ycrpoiets nig 3¢ dexkTrBHON 06paboTku WHPOPMAIMH, OMTHYECKOro 3aXBaTa ¥ TpaHCIIOPTA
MHUKPO H HAHOCTPYKTYD.
3agavYy NUCHHUTIIJINHDI:
® H3YYCHME OCHOB Pa3pabOTKU U CO3NAHMS BEICOKOCTAOUIBHBIX, KOMIIAKTHEIX, PEATH30-
BaHHBIX B €ZIWHOM MozyJie (on-chip optical technology) HCTOUHHKOB JTOKATH30OBAHHDIK
OITUYECKHUX COCTOSHUML;
® W3Y4YCHHE CIOCOOOB TeHEPAllMU M OKCIEPHMEHTAIBHOTO HAONIOACHUS CONHTOHHBIX
PEXXHMOB PACIIPOCTPAHEHHS OIITHIECKOIO IO,

® (OCBOEHUA AJITOPUTMOB YHCJICHHOI'O MOJCIHUPOBAHUS CIIOKHEIX ATOMHO-OIITUYCCKUX
CHUCTEM, pCaIM30BaHHbBIX HA OCHOBE ICPCIICKTHBHBIX ONITHYCCKUX MATEPHUAIIOB,

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OITOII BO
JAucuuminaa « IHTerpUPOBAHKEIC TEXHONOTHH | ONITHKA JTOKATH30BAHHbIX CTPYKTYpP» OTHOCHT-
CsT K AMCIUILINHAM 10 BEIOOPY BapHaTuBHOM yactu OITOIL.
V3yqeHne QUCIUILTAIEL IpeIOaraeT HAMIME y CTYIEHTOB BYHIaMEHTANBHEIX 3HAHUH B 06~
macte o0mell PU3UKHU, ONTHKH, HHPOPMATHKY.
3HAHMs, [IOJMy9eHHbIE B PAMKAX H3YYCHNs JAHHOM IUCIMINIMHEL, MOTYT GBITH [IPUMEHCHBI TP
U3YMCHUHN JPYTUX CHCIUANBHEIX JUCIHIIINH 10 TIPOGHIIEO MOATOTOBKH.

3. KOMIIETEHIIMA OBYYAIOIHETI'OCS, ®OPMHUPYEMBIE B PE3Y.1b-
TATE OCBOEHUS JUCLIAIIJIMHBI

B pesynbrare ocBoeHUS TUCIMILTHABT YACTHIHO GOPMHUPYIOTCS CIIEAYIONHE KOMITETCHITHI:

e [IK-5; cmocoOHOCTE K aHaIM3y, PACUETY, HPOEKTUPOBAHMIO H KOHCTPYMPOBAHHIO B CO-
OTBETCTBUU C TEXHHYECKMM 3aNAHUCM THIIOBBIX CHCTEM, IPUOOPOB, AETANEH M y3]I0B HA CXEMO-
TEXHHYECKOM U JIEMEHTHOM YPOBHSX.

B pesynbrate OCBOCHHS JIMCIHINIHHBL OGYYAFOIIANACS JIEMOHCTPHpPYET GICAYIOIIHe pe-
3yJIbTaTEl 00pa3OBaAHHS:

SHATDH

YMETb

BIIAJIETh

KaK BBIITOJIHATH aHAJU3, pac-
9€T, MPOEKTHPOBAHUE M KOH-
CTPYUPOBAHHC B
CTBHHM C TEXHUYESCKUM 3a](a-
HEEM THUIIOBBIX CHCTEM, MPH-
OopoB, nmetayelt M y3I0B Ha
CXEMOTEXHUYECKOM W  3JIe-
MeHTHOM ypoBHsx ([TK-5).

COOTBCT-

BEIIOJHATE AHAJIU3, pacuéT,
IIPOEKTHPOBAHKME U KOHCTPY-
HPOBAaHUE B COOTBETCTBHM ¢
TCXHUYECKUM 3aJlaHueM TH-
TIOBBIX CHCTEM, IpubOpPOB, 1
Tallell ¥ y3JICB Ha CXEMOTEX-
HHYECKOM H

ypoBHsx (1IK-5)

JJICMCHTHOM

CIIOCOOHOCTBID K  aHaJIU3y,
pacuéTy, NPOEKTUPOBAHUIO U
KOHCTPYHPOBaHUIO B COOT-
BETCTBUH C TEXHUYECKUM 3a-
JJAHHEM THIOBEIX  CHCTEM,
npubopoB, meraneif u y3/I10B
Ha  CXEMOTEXHHYECKOM U
seMenTHoM ypoBHsx (ITK-

5).




4. CTPYKTYPA U COJAEPKAHUE JAUCHUATLJINHBIL
O6mas Tpya0eMKOCTh TUCHMIUTAHBI COCTABIIET 4 3aUeTHBIX equun, 144 gaca,
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Pasgen 1. O6mue npuMANMNIELI ONMHCAHHAS CBCTOMHAYIUPOBAHHBIX o0pa3oBaHMii B onrrade-
CKHUX cpejax,

1.1, Kiaccuduxanmu ommnueckux cpen. Xpomaruueckas aucnepcus. OnTHYecKHe TOTEPH.
Coorromenne Kpamepcea-Kporura. Hemmrelinnie addexTrI B onTHYeckrX cpenax. IIpaxThue-
CKUii pacyeT HeJTMHEWHBIX BOCIPHMMUHBOCTEH].

1.2, OcnoHoe ypaBHeHUe pacupocTpaHeHws. Meton obpatHoli 3amaun paccesnus. Uncnen-
HBIC MCTOL! aHaMM3a HeNMHEeHHOro ypasuenus Hlpemuarepa. 1llpeuHrepoBCKye COMUTOHBL,
1.3, Onruueckme muamu csssu. RZ- popmar KOJIMPOBaHHUA CHTHAJIOB. CocpeoToOYeHoe U
PacIpe/IeNCHHOE YCHICHUE B IUHUAX CBA3H. ILIyMBl BONOKOHHEIX yommrenei. [leammeinsit
OTBETBHUTEIb, CHUCTEMBI C MYJIbTHILIEKCHPOBAHUEM TI0 JJIHHAM BOJIH.

Pazmen 2. CuereMbl reHepanu U yUpABJIEHUS JOKATAIOBAHHBIMA OIITHY eCKIMHE CTpyK-
Typamu

2.1. OmTudeckue cxemsl Juis (OPMEPOBAHHS CBETIILIX IPOCTPAHCTBEHHEIX COMMTOHOB. Hekep-
POBCKHE ONTUYCCKUC CPENa U HENMHCHHOCTH BEICINHUX MOPSAAKOB. ONTHYECKHE 3IeMEHTEL ¢
HaCBIAKIIEHCS HeJIMHEHNHOCTRIO, ITepexonHEIC HEIMHEHHOCTH U OUCTAGHIBHOCTD.

2.2, YCTORUMBOCTH CONMTOHHBIX pemreHnid. JIuneinplii aHams. Meroa manelx BO3MyIICHUI.
Kpurepult Baxutopa-Kosnokonosa. Acumurormueckmit anamus. CTONKHOBEHHS COTUTOHOB,
MHOIOCONMNTOHNEBIC B3aUMOACHCTBYS. BpH3ephl # CBsI3aHHEIE COTUTOHEL.




2.3. JTuccunaTUBHBIE ONTHYECKHE COMMTOHEL Ypasuenue I un3Oypra-Jlannay. Bapuaumonssrii
aHam3. YHMCICHHBI aHaIM3 CHEKTPAIBHEIMU MeToAaMu. | CHEepAIUs JIMCCHIIATHREBIX CONUTO-
HOB B BOJIOKOHHBIX JIa3epax.
2.4. Buxpepble onTHUecKHe MydkH. HacHINATOMuiics TOMIOTHTeNb, TeXHOMOTHS OLTHIECKOTo
3axpara. I'eHepanus ycToHIUBEIX ONITHYECKAX BUXPEH B IOJYIPOBOIHAKOBIX CTPKyTpax.
2.5. Moper Jlarrepa-I"ayca. MeToasl YIIpaBICHIS MOMEHTOM HUMIYJbCa BUXPEBLIX Hy4KoB. [Ipo-
CKTUPOBAHME BBICOKOCMKHUX JIMHHH CBS3W Ha OCHOBE ONTHYECKHX BHXpei. Yd4eT aroMuo-
OITHYECKUX BO3MYIICHUIA,
Paznen 3. CucremMbl M yCTpoiicTBa ¢ MOJIHOCTBIO ONTHYECKHM YOpaBJIeHIEM HA OCHOBE
HEPCHEeKTUBHBIX ONTHYECKHX MATEPHAJIOB,
3.1. Outuueckue cpensl ¢ HABEJCHHBEIMH HEJIMHEHHOCTSIMA. Mopnynsnus  Henuueino-
AUCHEPCHOHHBIX M JMCCUIIATUBHEIX XaPaKTCPUCTHK B PE30HAHCHEIX cpeax. JJomupoBatHbIe Oll-
TUYCCKUE MaTpULKI. “MelieHasIif” crerT.
3.2, MuKpOCTPYKTYpHUpOBaHHBIE ONTHYECKHE CPEAbl W OITHUECKIE pemerku. DoToHHEIE
KpucTannsl. HemueiHble MHOrocepIueBHHEbIE BOIOKOHHEIE MATpUnEL. «[Ipaspie» u «JleBbicy
oruieckue cpenrl. OTpHIaTeNbHEL ITOKa3aTeNb IpeoMIeHAs. MeTaMaTepuaisL, DKpaHUPOB-
Ka DJIEKTPOMAarHUTHBIX CHTHATOB.
3.3.  TasonamonHeHHBIE MOJIBIE ONTHYECKHE BOJOKHA, TeXHOIOIHK 3arpy3Kd XOJOIHBIX aTO-
MOB. [IprHIUIIBL yjepkaHUsT XOIOJHBIX aTOMOB B BOIHOBO/HEIX CHCTEMAX. Manunynuposanmne
MHUKPO- W HAHOOOBEKTAMH B OLTHYECKHMX IIy4KaX. ATOMHBIN mu3aifH. CIIOCOG ONTHYECKOIO
TPaHCIIOPTa MUKPOOOHEKTOB.

JIaGopaTopublii mpakTHKyM.
JL.P.Nel. «Pactder mapaMeTpoB BOJOKOHHLIX CBETOBOOR.) (2 9.
JLP.Ne2. «M3ydeHne UCIepCHBIX XapaKTEPHCTHK B BOJIOKOHHEIX CBETOBOJOB.» (2 1).
JLP.Ne3. «MosienmupoBanue ypaBHEHHE PACIPOCTPAHEHHS B YHCTOM JHUCIIEPCHOHHOM PEXKUMEY
(2 ).
JLP.Ne4,  «MopenupoBanue pacrnpocTpaHens! OLTHYECKAX UMIOYJILCOB B JUCIEPCHOHHO-
HeJTMHEHHOH cpene» (4 u).
JLP.NeS. «MopemupoBatine o6pa3oBanus yAapHOH BOIHEI OruGaromeiy (2 u).
JLP.Ne6. «MojrenupoBanue 06pazoBaHus OITHYECKUX COTHTOHOBY (6 ).

4. OBPA3OBATEJIBHBIE TEXHOJIOT U

4.1. AKTUBHbIC U HHTEPAKTHBHBIE POPMBI 06y TeH I,

C nenpio GOPMHEPOBAHKUS M PASBUTHS HPODECCHOHATBHBIX HABLIKOB CTYJICHTOB B yueb-
HOM IIPOIECCe UCIIONB3YIOTCA aKTHBHbIC ¥ HHTEPAKTUBHEIE (OPMBI IIPOBEJICHIA 3aHATHH B CO-
9eTaNKMK C BHEAY/MTOPHON paGoTOM: KOHTPOJILHEIE Ay AUTOPHbIE PAGOTHI, MHANBHAYAILHBIE J10-
mamraie pabotsl. [IpexycMoTpers! MacTep-Kiuacchl (IEMOHCTPALHS Ha 1a00PaTOPHEIX 3aHATHSIX
TPUHIMIIOB PabOTEI CO Cpeioi pa3paGoTKI IPOrpaMMHOTO O0GeCIeUeH s, ocobennocTelt pazpa-
GOTKH anropuTMOB MATEMATHYECKOTO MOAEIHPOBAHMS CIIONKHEIX OITHIECKHX CHCTEM).

4.2, CamocTonTensnast paboTa CTYICHTOB.

CamocrosaTenpuas (BueayuTopHas) paboTa CTYAEHTOB BKIIOYACT 3aKpEIUIEHUE TCOPETH-
HICCKOTO MarepHana IpH MOATOTOBKE K BBIIOIHCHHIO MHAUBHAYaILHON joMainHeil paGoThl u
MabopaTopHbIX paboT. OCHOBA CAMOCTOSITENEHOM PAGOTH! - H3YHUCHHE JUTEPATYPEI IO PEKOMEH-
/IOBAHHBIM UCTOYINKAM W KOHCIIEKTY JICKIIUH, pellieHue BRIIAHHBIX IIPENoaBaTeNieM NpaKkTHKA
3aJ1a4, IMOJI'OTOBKA M OTYET IO JIAGOPaTOPHEIM paboTaM.



4.3. MyJbTUMenitHbIC TEXHOI0THH o0y4eHust.
HekoTopele 13 TeKIUMOHHEIX, IPAKTHYECKUX 1 nabOPaTOPHBIX 3aHATHH IPOBOISTCS B BH-

A€ Ipe3eHTalN B MYJIbTHMEIUHHOMN aymuropud (Hampumep, ayn. 430-3, 420-3) ¢ ucnonb3oBa-

HHEM KOMITBIOTEPHOrO NPOCKTOpa. CTYICHTAM MPENOCTaBIAeTCS KOMITBIOTEPHBIN KYpC JIEKIUI.

Kommnblorepurie Texaonornu UCIIOJIL3YIOTCA JUIsSL 0)OPMIICHES 1aG0PATOPHEIX PaGoT.

4.4. Jlexuu npuriamesHbIx CIICHAJINCTOB.
B pamkax yue6HOro Kypca MIaHHPYIOTCS JIeKIHHT NPHUITIANIEHHBIX CIEIHAINCTOB U3 M-
crutyTa cruekrpockonuun PAH (t. Mocksa).

5. OHEHOYHBIE CPEJCTBA JUISI TEKYIUIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MNPOMEXYTOUYHOU ATTECTAIIAM 110 U'TOTAM OCBOEHUSI JANCIUITIN-
HbI 1 YYEBHO-METOINYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBI CTYJEHTOB

S5.1. Bonpockl juIst 3a4eTa ¢ o1eHKoii

1. Kuaccubwuxanum onrtrmueckux cpen. Matepuansr u u3roToBNeRRe. XPOMATHUESCKAs JHC-
nepenst. OnTraeckue norepu. CooTHOIIEHNE Kpamepca-Kponwra.

2. Henuneitasie 5 GeKTE B OMTHYECKHIX cpeliaX. MUKpOCKOIIMYECKHEe BEIPAYKEHUST JUISL He-
JIMHERHBIX BOCHPUMMYUBOCTEH. [IpakTuueckuil pacueT HejuHEHHbIX BOCIIPUHMYHBO-
CTE.

3. OcHoBHOE ypaBHEHME pacnpocTpaHeHus. YuciaeHHbIe METOABI aHaiM3a HEIHHEHHOTO
ypasHeHus [Ipemuarepa.

4. Metox ob6paTHOit 3a/1aun paccesHus. [IpenrHrepoBCKUE COMUTOHB,

5. BemHyXIeHHOE KOMOUHAIIMOHHOE paccesuue (BKP). I'eneparua conutonos BKP. Bojo-
konnsle BKP-ycunurenn. Bemy)xneHHOE KOMOHHAIHOHHOE camopaccesinue. Memroce-
KYHIHEIC COJTMTOHEL

6. OnTHdeckwe NTHHUE CBs3U. RZ- (opmaT xoaupoBanus curHAOB. Cocpenorouennoe u
PACIPEACIENHOE YCHIICHUE B JIMHUSX CBs3d. 1ITyMBI BOJOKOHHEIX yeunurened, Hemnn-
HCHHBII OTBETBUTENS.

7. TeMHBIE CONMHTOHEI B3auMoJieliCTBHE TEMHBIX COJHTOHOB. Ilepenaua ontryeckoii mu-
(bopManum ¢ HOMONIBIO TEMHBIX CONUTOHOB.

8. CHCTEMBI ¢ MYJIBTHILIEKCHPOBAHUEM 10 JUIMHAM BOJIH. ITpoexTupoBanue cucrem Ha oc-
HOBE COJIUTOHOB ¢ ylpasisieMoll muciiepere. COMUTOHHBIE TEXHOJIOTHY IO IPUHITHITY
“Ha 0THOM yuIe”.

9. OnTnueckne cXeMbl Ut GOPMHPOBAHHMS CRETITBIX [POCTPAHCTBEHHLIX COMUTOHOB. IIpo-
CTpancTBeHHAS (opMa HEIMHEWHOTO YpaBHCHHS [pemunrepa. Cucrempr yopasnesus
IIPOCTPAHCTBEHHO-BPEMCHHON AUHAMHKOM ONTHYECKUX JIOKAIHM30BAHHEIX CTPYKTYDP.

10. HexeppoBckue onTuyeckune cpefa W HEMMHEHHOCTH BBICIINX nopsaakoB.  Onruueckue
9JICMEHTBI C HaChIIIAarouelica HeJIMHEHHOCTEIO. Ilepexomuple HEMMHEHHOCTH U 6HCTa-
OUNBHOCTE.

11. YeroduuBocT COTUTOHHBIX pemienui. JInneinerit ananus. MeTo Manbx BO3MYIICHHH,
Kpurepuit BaxuTosa-Konokonosa. AcuMnroTnyeckuii apamms,

12. CTONKHOBEHHS CONMUTOHOB. MHOrOCOMHTOHHEIE B3aUMOJCHCTBH. BpH3epsl 1 cBIzaHHbIE
COJINTOHBEL



13.

14.

15.

16.
17.

18.

19.

20

21,

22.

JuccunaruBiele ONTUYECKHE COIMTOMHEL VYpaBuenue I’ nu3dypra-Jlannay. Bapuanuon-
HBIA aHanmu3. YncneHHBI ananms CHCKTPANIBHBIMH METOJIaMH. ['eHepaliis AuccuIaTuB-
HBIX COJIMTOHOB B BOJIOKOHHBIX JTa3€pax.

Buxpesnie onrnueckue ny4kd. Hacenmatrommuiics normoturess. TexXHOMOTHS ONTHYECKO-
o 3axBara. ['cHepanus yCcTOHUMBEIX OMTHYECKHY BHXpEl B MOJIYIPOBOIHUKOBEIX CTPYK-
Typax.

Moggr Jlarrepa-I'ayca. Metojs! YIPABICHUS, MOMEHTOM HMIYJbCA BUXPEBBIX IIYYKOB.
IIpoexTHpOBaHNE BBHICOKOEGMKHX JIHHHI CBA3M HA OCHOBE ONTUYCCKUX BHUXpeH. Yuer
ATOMHO-ONITHYECKUX BO3MYIIIEHHH.

Ournueckue mynmu. CTONKHOBEHMS JIa3epHBIX MYIIb.

Onrugeckue cpesl ¢ THIAHTCKAMHU HEJMHEHHOCTAMU. Monynarnus HenauueHno-
AMCHEPCHOHHBIX ¥ JNUCCHIATHBHBIX XapaKTEPUCTUK B PE3OHAHCHBIX cpenax. [lommpo-
BaHHBIC ONTUYECCKIE MAaTPUIIEL “MeienHnIi” cBer.

MUKpOCTPYKTYpUpOBAHHEBIE OIITHYECKHE CpeXibl U ontuueckue permerku, GoTonnne 3a-
IPCIIEHHEIC 30HBl. DOTOHHbBIE KPUCTALIEL MeETo KOHCUHBIX HIIEMELTOR. Hemuneitnpie
MHOTOCEPIIEBUHHEIE BOJIOKOHHBIE MATPHIBL.

«IlpaBsiey» u «JIeBEIC» omTHYECKHE cpensl. OTpHIATENBHEIN TTOKA3aTENh NPEIOMIICHWSL.
Meramarepuanst. Pemenne IpoGIEMBI JIH(PAKLIHOHHOTO npeJiena. OKpaHUPOBKA DIIeK-
TPOMarduTHLIX CUTHAJIOB.

- Hemuuelinrie B3aumoneifctsus ouaOUmbIX (oTOHOB. Bpemennoe xoauposanue kBaHToO-

BBIX ONTHICCKUX COCTOSHMI. OOpaboTKa ONTHYCCKOH HHGOPMAIUY B KACKATHEIX OIITH-
YECKUX CXeMax.,

ManumynmupoBarnne MAKpo- B HAHOOGHEKTAMH B ONTHIECKHX y4Kkax. ATOMHBIA JH3alH.
Croco6 onrtuyeckoro TpaHcopra MHKPOOOBEKTOB.

["asonanonnennsie Hoske onTHYeCKHe BONOKHA. TeXHOTOrHH 3arpysk# XOJOAHBIX ATO-
MOB. IIpMHIMNIBI yIepXKaHus. XONOMHBIX ATOMOB B BOJHOBOXHEIX CHCTEMAX. ['eHeparus
OIUTHYIECKHUX CTPYKTYD B I'a303aM0JIHEHHBIX BOJOKHAX.

5.2. Bonipocesi juist PECHTHHI-KOHTPO/Ieii

PeiiTuHr-rcouTpOabL No 1

2

PN

Buner Nel,

. Kimacengukanun ontinueckux cpen.
Henuneitneii oTReTBUTED,

buner Ne2.
. XpoMaTiyecKast UCTICPCHSL.
. HIpeIMBrepoBCKUE COMUTOHDL

brter Ne3
. Outnyeckue norepu.
. RZ- popmart xomuposanus curuanos.

busner Ned

1. Cootnomenue Kpamepca-Kpowrura.

. HucCeRHEIe METO/IBI aHANI3A HEMHEHHOTO ypasHenus Ipenunrepa.

Brner Nos

- Hennuetinple addexTsl B onrtuaeckux cpeax.



2. CucreMsl ¢ MYJIBLTUIIIICKCUPOBAHUEM II0 JIHHAM BOJIH.

PediTunr-koutpoan Ne 2

buner Nel,
1. OnTaveckre cxeMbr st HOPMUPOBAHHS CBETIIEIX MIPOCTPAHCTBEHHBIX COJTUTOHOE.
2. V4eT aTOMHO-ONTHYECKHX BO3MYLLCHHIA.
brter Ne2,
1.HexeppoBckue onTHYeCKHe cpea W HEMMHEHHOCTH BEICIITHX IIOPSLIKOB.
2. Mogngr Jlarrepa-T"ayca.
Brner No3.
1. Onrudeckne 5JIeMEHTEI ¢ HACKIMAOLIEHCS HeTHHCHHOCTHIO,
2. MeTo/Ib! yIpaBIeHust MOMEHTOM MMITYIIbeca BUXPEBEIX IIYYKOB.
Buner No4,
1. TlepexonHEre HENUHERHOCTH i GUCTAGHIBHOCTD.
2. BuxpeBkle ONTHYECKHE ITYUKH.
Buner Ne5.
1.YcToHYHBOCTH COMATORHBIX pelIeHni,
2. 'eHepaums yCTONYUBEIX ONTHYECKHX BHXDEii B II0JyIPOBOXHUKOBEIX CTPKYTPaX.

PeliTuur-xourpoan Ne 3

bunet Nel.
1. Onrtrgeckue cpejibl ¢ HaBeIeHHBIMHA HETHHEHHOCTIMIL
2. 'a30HAIIOTHEHHEIE TTOJIBIC OITUYECKHE BOIOKHA.
buner Ne2.
1. Monynsinus HETMHERHO-IUCIICPCHORHBIX U AUCCUIIATHRHBIX XapakTEPUCTUK B PE30HAHCHBIX
cpenax.
2. ATOMHEIN nu3aifH.
buer Ne3.
1. lTonuposaHHEIe OITHYECKHE MATPHIIEL
2. MaHHIyTHPOBAHUE MHKPO- H HAHOOGHEKTAME B OTITHYECKIX IIy4YKax.
buner Ne4.
1. MEKpOCTPYKTYPUPOBAHHLIE OIITHYUECKHE CPEIIbI U ONITHYECKUE PCIIETKH.
2. Cr10co0 ONTHYECKOr0 TPAHCTIOPTA MHKPOOGHEKTOR.

3.3. Bonpock! Kk camocTosITeILHOM padoTe CTyaenTa

1. OnTnueckue cONUTOHEL: (YHIAMEHTANBHBIC COTHTOHE U COJTUTOHEI BBICIINK IOPSIKOB.

2. BsanMmopeicTBHE ONTHYECKHX COJUTOHOB.

3. CskaTue OUTHYCCKUX MMITYIIHCOB: BOJIOKOHHO-PEIIETIATEIE KOMITPECCOPEIL.

4. Cxarve ONTHYCCKUX UMIIYITbCOB: KOMIIPECCOPBI HA MHOT'OCOJIMTOHHOM CIKATHH.

5. Ilapamerpuueckoe BauMOnEHCTRHE (PEMTOCEKYHIHBIX UMITYJIECOB: reHepaIus Bropoi
rapmonuxy (I'BI).

6. Ilapamerpuueckoe ycuneHue KOPOTKUX UMITYJIECOB.

7. T'eHepallis cyMMapHBIX U Pa3HOCTHEIX YacTOT. [TapameTpudeckue COMHTOHEL.

8. Merox o6paTHOif 3anaun paccesaus npu pernennn HY I

9.  Bosoxonusie nazepel.



6. YUYEBHO-METOJUYECKOE 1 HHOOPMAIIMOHHOE OBECIEYEHUAE JUC-

IUIIJIANHLI

/o

Hazpanne u BEIXOAHEIE TaHHBIE
(aBTOD, BUI H31AHNS, U3JIaTCNILCTBO, U3MAHNU,
KOJIMYCCTBO CTPAHMIT)

Hanwaue B aekTpoHHOI
oubnuorexe Bal'V

2

-y

OcnoBnas Jurepatypa

Hucnennele METONBI [ DNeKTPOHHBIH pecypc] / H.
C. Baxsanos, H. IT. XKugkos, I'. M. KoGelbkos. -
8-¢ w31, (311.). - M.: BUHOM, 2015. - (Kmaccu-
UCCKUU YHHBEPCUTETCKUI yUeOHUK).

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

o

bopucos A.B., Kucenes B.B, KBa3uomuaomepHble
MarHuTHBIC COMHTOHEI [INEKTPOHHBIH pecype] -
M.: ®USMATIINT, 2014. - ISBN 978-5-9221-
1590-2.

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

Hudpakiuonnas  ontuka u HaHO(OTOHUKA
[Omnextponnsnt pecypc] / Besyc E.A., Bexos
A, ockonosuy JLJL, Koparnes A.A., Kotmap
B.B., Haymmor AT, [Toppuprer A.IL., Cxura-
nos P.B., Cotipep B.A., Cradees C.C., Xounna
C.H. - M.: DUSMATIJINT, 2014, —

ISBN 978-5-9221-1571-1.

http://www.studentlibrary.ru/book/
ISBN9785922115711 htrl

Honomanrennuasn J

IHTEepaTypa

VHTepakTUBHBIE  CHCTEMEI Scilab, Matlab,
Mathcad [Dnexrponnsrii pecype]: yuebuoe mo-
cobue / WLE. Inemmuckas. - Kazann: Wsnarens-
ctBo KHUTY, 2014. —

ISBN 978-5-7882-1715-4.

http://www.studentlibrary.ru/book/
ISBN9785788217154 html

Maremaruyieckiue BONMPOCH YHEIEHHOTO perie-
HHSL  THNEPOOIMYECKHX — CHCTEM  ypaBHeHwuif
[Dnexrponnsii pecype] / Kynuxosexuit A.T",,
[Toropenos H.B., Ceménos A.JO. - M.: ®U3-
MATIJIUT, 2012. - ISBN 978-5-9221-1198-0.

http://www.studentlibrary.ru/book/
ISBN9785922111980.html

Merone! ananmsa u cunresa KOT'€pPEHTHBIX CBe-
TOBBIX IOJIeH [DekTponHELA pecype] / Bosocr-
HuKoB B.I' - M.: DUBMATIIUT, 2014. —

ISBN 978-5-9221-1586-5.

http://www.studentlibrary.ru/book/
ISBN9785922115865 .html

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIE

YEHHUE JUCHUILIHAHBI

Marepuamsno-rexmdeckoe obecrieyene JUCIHUITIVHE] BIJTFOYAET

®  AyMUTOpHH IS IPOBEACHHUA NEKIHOHHBIX, IPAKTHUYECKUX 1 71aDOPaTOPHEIX 3aHATHH,
OCHAIICHHEIE COBPEMCHHBIMU HEPCOHABLHBIMH KOMIIBIOTEpaMH, 00BCAMHENHEIME B JIOKATEHYIO
BETIHCIIMTENIBHYIO CeTh M YKOMIUICKTOBAHHBIME HEOGXOMUMBIM  CHCTEMEEIM IPOrpaMMHBIM
obecneuenuem (511-3, 100-3,1226-3,106-3);

*  KOMIIBIOTEPBI CO CHeIHAIM3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHICM (maxersr MatCad,
MatLab);

*  KadenpaisHbie MyTbTUME THHHDIE cpencrea (ayn. 430-3,420-3);

®  ONCKTPOHHBIE 3AIHCH JIEKIIHIL,
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JUCT NEPEYTBEPKIEHMSI
PABOYEI MPOTPAMMABI JMCOUILIMHEI
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[Iporokon 3acenanus kadenpsi Ne oT roja

3aBenyromuuii kadenpoit




