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1. llesu u 3212494 AU CIUILIHHBI

ey AUCIMTUTMHBL: BOOPYKHUTH OYIYIIUX CIIEIUATNCTOB TEOPETUICCKUMH 3HAHUSMHU U
MPAKTUIECKUMH HaBBIKAMH, HEOOXOJUMBIMH JIJISI: YCIIECIITHOTO N3YYSHUS CIICITUATBHBIX
JTUCITUTUTNH; (POPMHUPOBAHUS CUCTEMBI (PYHIAMEHTATBHBIX MTOHATHH, UACH U METO/IOB B
001aCTH paUOTEXHUICCKUX CUTHAIOB, CUCTEM U YCTPOMCTB; pa3BUTHsI (PU3HUECKUX
npencTaBieHnit 00 OCHOBHBIX MPOIIECCax B PATNOTEXHUISCKUX CUCTEMax M YCTPOMCTBAX;
(dbopMHUpOBaHUS TIPEICTABIICHUH O MATEMaTHICCKUX MOJICTISTX OCHOBHBIX KJIaCCOB
PaIMOCUTHAJIOB U PAIUOTEXHUUYECKUX YCTPOUCTB, O crtoco0ax U yCTPOMCTBax 00paboTKH

CUTHAJIOB B ITPUCYTCTBUU ITIOMCX.

Kparkoe cogepkanue TUCHMIIIMHBI

Brenenue. OCHOBHBIE MOJIETTH PAAMOTEXHUUECKUX CUTHATIOB. OCHOBHBIC
PaTMOTEXHUUECKHUE MPOIIECChl. YCUIIEHNUE U (PUIIBTpals CUTHAJIOB U TTIOMEX.
I'enepupoBanue curnaioB. MoaynupoBaHHbIe paguocurHanisl. [Ipeo6pazoBaHue CUTHAIOB

" IIOMECX IIPpHU ACMOOYJIAIUU.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

AUCIHUIIINHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

[1K-3 CriocobeH npuMeHsTh €CTECTBEHHOHAYYHBIE,
MaTeMaTndecKue u GU3NIECKIEe METO/IbI,
UCIIOJIb30BaTh CPEACTBA U3MEPEHUS ITPH PELICHUN
podeCCUOHATBHBIX 3a/1a4

3HaeT: MPUHIHIBI QYHKIIMOHUPOBAHUS
PaIMOTEXHUYECKUX CUCTEM U YCTPOMUCTB;
CTPYKTYPBI TUTIOBBIX PAIUOTEXHUYCCKUX IETIeH U
YCTPOUCTB, OCHOBHBIE BU/JIbI IETEPMUHUPOBAHHBIX
CHUTHAJIOB B PaIMOTEXHUKE U METOJIBI MX
dbopmMupoBaHus U 00pPaOOTKH; PA3TIOKECHHE B
CIIEKTPAJIbHBIN PsiZT 110 OCHOBHBIM 0Oazucam (Dypre,
Yonma, KoTenbHUKOBA U T. T1.) U BOCCTAHOBJICHHE
(cUHTE3) CUTHAJIA TI0 €0 CIEKTPY, a TAK¥Ke
MOTPEUTHOCTH CUHTE3a; OCHOBHBIE TUIIBI CITy4YailHBIX
MPOIIECCOB, MX CTATUCTUYCCKHUE U CTIEKTPAIbHBIC
XapaKTEPUCTUKU; OCHOBHBIE TUIIbI HETMHEHHBIX
1ernen, uX MOJICIIH U CITOCOOBI KOJTMYECTBEHHOTO
OMMCAHUs XapaKTEPUCTUK OCHOBHBIE
MaTEeMaTHIECKUE TTOJIOKECHHSI, 3aKOHBI, OCHOBHBIE
(dbopMyIBl M METOJIBI PEIICHUS 33]1a4 TEOPUH
BEPOSITHOCTEN U MAaTEMATUYECKON CTaTUCTUKHU
YMeeT: UCTIOIb30BaTh CIIEKTPAIIbHBIE 1
KOPPESAIMOHHBIC METO/IBI aHATN3a
NETEPMUHUPOBAHHBIX U CITyYalHBIX CUTHAJIOB MTPU
WX Tepeaade yepe3 paauoTeXHUIECKHUE e U
YCTPOMCTBA; UMETh HABBIKU MOJTYUYEHUS U
00paboTKH OCIMIUIOIPAaMM U CIIEKTPOTpamMM
CUTHAJIOB MPH dKCTIEPUMEHTaX Ha (U3HUYECKHUX U
KOMITBIOTEPHBIX MOJIETISIX, YMETh OCYIIECTBIISATh
CHUHTE3 PaIMOTEXHUYECKUX LIETIeN U CUTHAJIOB 10
Pa3IMYHBIM KPUTEPHSIM

meeT npakTUYeCKUI ONBIT: CAMOCTOATEIIBHOMN
paboThI ¢ yueOHOM U CTIPaBOYHOU JIUTEPATypoOi MO
pagroTEXHUKE, TOTYYeHHs] 1 00paboTKU




OCIIJIJIOTPaMM, CIIEKTPOIPaMM U IPYTUX
XapaKTEPUCTUK CUTHAJIOB IPU SKCIIEPUMEHTAX Ha
(GU3NUECKUX 1 KOMIIBIOTEPHBIX MOJIEIISX

3. Mecro nucuuniunnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocaeAYIOMIMX AUCIUTLINH,
BUJIOB paboT

OCHOBBI TPOTPAMMHUPOBAHMUS,

MeTposnorus, CTaHAapTH3aAUS U cepTUUKAIUS,
EcTecTBeHHOHAYYHBIE METO/IBI CyIeOHO-
DKCIIEPTHBIX UCCIIEIOBAHUM,

Teopust BEpOATHOCTEN U MaTeMaTH4eCKast
CTaTHCTHUKA,

MaremaTruka,

dusuka,

YaeOHast MpaKkTHKa, MPAKTHKA MO MPOPHUITIO
MpodeCCHOHATLHOM JIeaTeTbHOCTH (4 cemecT))

DJIEKTPOHUKA,

CXeMOTEXHHKA,

[Ipon3BoACTBEHHAS MPAKTHKA, TPAKTUKA 110
npoduiIto mpodecCuoHaIbHOM esTenbHOCTH (8
CEMECTD)

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

MeTposorusi, CTaHAapTH3auUs U cepTUdUKALUS

3HaET: TEOPETUYECKUE OCHOBBI METPOJIOTHH,
CTaHAAPTU3ALUU U CEPTUPHUKAIIUN, METOIbI U
CpeICcTBa U3MEPEHUI T€OMETPUUECKUX TapaAMETPOB;
OCHOBBI 00€CIICUEHUS B3aUMO3aMEHAEMOCTH YMEET:
HCIIOJIb30BATh CTAHAAPTHI U APYTHUC HOPMATUBHBIC
TOKYMEHTBI [TPU OLICHKE, KOHTPOJIE KaueCcTBa
W3/1ETIMiA, BRIOUPATh U MCIIOIB30BaTh CPEICTBA
M3MEpEeHHsI TeOMETPUUECKUX TapaMeTpoOB JieTajeil;
OLICHUBATH AOIYCTHUMBIC IOTPCIITHOCTU IIPU
n3MepeHusx MiMeet nmpakTUueCcKui OmbIT: pabOThI
Ha KOHTPOJIbHO-U3MEPHUTEIHHOM 000pYy/I0BaHUH;
M3MEPEHHs] OCHOBHBIX (PU3NYECKUX MTapaMeTPOB,
O6p2160TKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX U OLICHKU
TOYHOCTH U3MEPEHUI

Ddusuka

3HaeT: OCHOBHbIE (PU3NYECKUE SBICHUS U 3aKOHBL;
OCHOBHbIE (PM3UUECKHE BEJIMYMHBI U KOHCTAHThI, UX
orpeesieHUs] U €IUHUIIBI U3MEPEHHUSI; OCHOBHbBIE
MeTOJ1bl 00pabOTKH MacCcHBa 3KCIIEPUMEHTAIBHBIX
TaHHBIX YMEET: UCIO0Ib30BaTh OCHOBHbIE
(du3uuecKue 3aKOHbI I PaBUIBHON
UHTEPIIpETallMK SKCIIEPUMEHTAJIbHBIX PE3yJbTaToB;
HCII0JIb30BaTh OCHOBHBIE METO/Ibl 00PaOOTKH
MacCHBa 3KCIIEPUMEHTAIbHBIX JaHHbBIX; IPUMEHATh
($U3UKO-MaTEeMaTHUECKHUE 3aKOHBI U METO/IbI JIJISI
[pelIeHUs PUKIAIHbIX 3a]a4; IPUMEHATh OCHOBHbIE
u3MepuTeNbHbIe TpUOOpsI MIMeeT npakTuyecKuit
OIIBIT: CIOJIb30BAHUS OCHOBHBIX (PU3NUYECKUX
3aKOHOB JUUIS1 MHTEPIPETALMU KCIIEPUMEHTAJIBHBIX
[pE3yJBTATOB; MCIIOJIb30BAaHUS Oa30BBIX

M3MEPHUTENBLHBIX TPUOOPOB; 0OPaOOTKH MacCHBa




OKCIICPUMCHTAJIbHBIX JAHHBIX

ECTGCTBGHHOHay‘IHHC MCTOJbI Cy,[[€6HO—
OKCIICPTHBIX I/ICCJIGIIOBaHI/Iﬁ

3HAET: OCHOBHBIE €CTECTBEHHOHAYYHBIE METO/BI
MCCJIEIOBAHUMN, MX OOLIYI0 XapaKTePUCTHKY;
METOAMKY TPUMEHEHHUS €CTECTBEHHOHAYYHBIX
METOJ0B YMEET: UCIIOJIL30BaTh
€CTECTBEHHOHAYYHbIE METO/BI JUIsl OOHAPYKEHHS,
bukcanuu 1 U3bATHS 00BEKTOB U UX UCCIIEIOBAHMUS;
WHTEPIIPETUPOBATH PE3YJIBTAThl IPUMEHEHUS
€CTECTBEHHOHAYYHBIX METO/IOB JJIsl PEIICHUS
npodeccHoHabHBIX 3a/1au MMeeT npakTuueckuii
OTIBIT: MPUMEHEHUS €CTECTBEHHOHAYYHBIX METOJIOB
[IPY TPOU3BOACTBE SKCIEPTHBIX UCCIIEOBAHNN

OCHOBBI IPOTPaMMUPOBAHUS

3HaeT: OCHOBHbIE METO/IbI U CPEACTBA pa3pabOTKH
POrpaMMHOT0 00eCTIeYeH sI, COBPEMEHHBIE
pOorpaMMHBIE CPEACTBA pa3pabOTKH U
TE€CTUPOBAHUS IPOrPAMMHBIX IPOILYKTOB YMeEeET:
[IPUMEHATH OCHOBHBIE METO/IBI U CPENICTBA
[pa3pabOTKU IPOrpaMMHOTO 00€eCIIeUeHHUs,
[IPUMEHATH SI3bIK IPOTPAMMHPOBAHMSI B
COBPEMEHHOM cpejie pa3pabOTKH JUIsl pelIeHUs
3a1a4 npodeccroHaabHOM nestensHocT Mmeer
MPAKTUYECKHUM ONBIT: IPOEKTUPOBAHUS,
KOAMPOBAHUS U OTJIAJKHU pa3padaTbIBa€MOro
MPOrpaMMHOT0 00€CTIEYeHHsI UCTIOINb3YsI
UH(QOPMAILMOHHBIE PECYPCHI U TEXHOJIOTUH MTPH
perieHny npodeccuoHaNbHbBIX 3a/1a4

MaremaTnka

3HAeT: OCHOBHBIE MOHATHUS U YTBEPKICHUS
TMHENHON anreOpbl, MaTeMaTHYEeCKOTO aHANIN3a,
TEOPUU BEPOSATHOCTEH U MAaTEMaTHUECKOU
CTaTHUCTUKH YMEET: aHAJIN3UPOBATh PE3YJIbTAThI
BBIYMCIICHUN IMeeT NpakTU4eCKUA OIIBIT:
npeoOpa3oBaHus JaHHBIX JJIs JadbHEHIINX
BBIYMCIICHHUI

Teopust BEpOSITHOCTE U MaTeMaTH4eCcKas
CTaTUCTHUKA

3HAeT: OCHOBHbBIE MATEMaTHUECKHE MOJIOKEHUS,
3aKOHBI, OCHOBHBIE (DOPMYJIBI U METOABI PEIICHUS
3a71a4 TEOPUHU BEPOATHOCTEN U MaTEMATUYECKOMN
CTaTUCTUKH YMEET: pelaTh KJIACCUYECKUE
(TUIIOBBIE) 3a]]a4U TEOPUH BEPOATHOCTEHN U
MaTEeMaTH4e€CKOW CTaTUCTUKH, IPUMEHATh
MaTEeMaTU4EeCKAE METO/BI JJIs PELICHUS TUIIOBBIX
npodeccuOHaNbHBIX 3a/1a4, OPUEHTHPOBATHCS B
CIIpaBOYHOM JiuTeparype MMeer mpakTuyeckuin
OTIBIT: UCIIOJIB30BAHUS OCHOBHBIX METO/IOB TEOPHUH
BEPOSTHOCTEM U MATEMAaTUYECKON CTaTUCTUKU IIPU
pelnieHnu npodecCroHANbHBIX 3a1a4

YyeOHasi mpaKTHKa, MPaKTHKa M0 IpodUiIo
npodeccruoHanbHOM AeaTenbHOCTH (4 ceMecTp)

3HaeT: MpakTHYECKue NMpueMsl cOopa, aHanu3a u
000011eHus MHGOpMAIMK AT IPOU3BOJICTBA
SKCIIEPTU3 U UCCIIEIOBAHUMN, €CTECTBEHHOHAYYHbBIE,
MareMaTuyeckue U GU3NIecKre METO/Ibl, CPECTBa
M3MEPEHMSI, UCIIONIb3yeMble TIPU PEILIEHUN
npogeCCHOHANBHBIX 3a/1a4 YMEEeT: YeTKO U
KOHKpPETHO (pOpMyJIMpOBaTh LIENb U 334a49H
MOJTOTOBKH U KOHKPETHOTO JTara poU3BOICTBA
SKCIIEPTU3 U UCCIIEIOBAHMA, BEIOUPATh U PaBUIBHO

IMPUMCHATH CCTCCTBCHHOHAYYHBIC, MATCMATUYCCKUC




OIIBIT:

U (pU3HUECKHUe METOBI U CPENICTBA U3MEPEHUS, TIPH
peleHnH IpoeCCHOHANIBHBIX 3a/1a4, 10JIb30BaThCs
npueMaMu caMmooOpa3oBaHus MiMeeT npakTHyecKuit

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 56,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Homep cemectpa
5
OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 16 16
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BUIBI
aymuTopHbIX 3aHsaTHil (I13) 16 16
JIabopatopusbie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 51,5 51,5
[ToaroroBka 1 BBITTOJIHEHHE JTA0OPATOPHBIX PadbOT 30 30
[ToaroroBka K MPakKTUYECKUM 3aHATHIM 21,5 21.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 8,5 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConepkaHue TUCHMIIIIMHBI

OObeM ayqUTOPHBIX 3aHSITHI MO BHIaM B
pa;fena HaumenoBanue Pa3aciioB JUCHMIIIIMHBI qacax
Bcero JI 113 JIP
1 |BBeneHue 4 2 0 2
) (OCHOBHBIE MOJIEH PAIUOTEXHUYECKUX 14 4 6 4
CUTHAJIOB.
3 OCHOBHBIE PATUOTEXHUUECKHE TTPOIIECCHI. 12 4 4 4
4  |Mogynauus u npeodpazoBaHUE paJHOCUTHAJIOB. 18 6 6 6
5.1. Jlekuuu
Ne Ne Koz-
HaunmeHnoBanue uim KpaTkoe cofiepKaHue JEKIIMOHHOTO 3aHATUS BO
NEKIUU[pa3aena
4acoB
3a/1a4u 1 MECTO PAJUOTEXHUKH B MOATOTOBKE CIEIIMAIMCTOB M0 3alUTE UH-
dbopmanmu. OCHOBHBIC TPUHITUITBI TEHEPUPOBAHUS, MOIYJISALINU, TIEPEIaYN HA pac-
CTOSIHME U IEMOAYJIALMU paguocurHaioB CTpyKTypa, napameTpsl U
1 | [X3PAKTEPUCTHKM OCHOBHBIX PA/IMOIIEKTPOHHBIX CHCTEM H3BIICYEHHS uHpopmaru )
U CHCTEM Mepenadn U ¢popmaruu Ha pacctosHue. Kparkast uctopusi CTaHOBICHUS U
pa3BUTHS paauOTeXHUKU. OCOOCHHOCTH CO-BPEMEHHOTO COCTOSTHUS
PaINOTEXHUKH, CBA3aHHBIE C IIUPOKUM Pa3BUTHEM MUKPO-3JIEKTPOHUKHU U
BBIYMCJIMTEIIbHON TeXHUKU. CUTHANIBI, Kak HocuTenu nHdopmarmu. Madbopmanms,




coo0IeHue, curaai, mo-mexa. Kinaccudukaius cUrHaaoB

JJeMEeHTHI 00I1el TEOpUH PaHOdIEKTPOHHBIX CUTHANIOB. CTPYKTYpHas cxema
cucTembl panunocBsizu. Knaccudukanus curnanos. Buasl npencrapieHus
CUTHaJIOB. MaTeMaTn4eckoe ONMCaHue CUTHAJIOB. /[eTepMUHNPOBaHHbIE CUTHAJIBI
BO BPEMEHHOI 001acTH. XapakTepUCTUKU JAe-TE€PMUHUPOBAHHBIX CUTHAJIOB.
Monenu HanOoJee pacipoCTpaHEHHBIX CUTHAJIOB. [ eoMeTpUyecKue METObI B
Teopun curHanoB. Paguocurnansl. Knaccuduxanus u onpeaenenus. J(nanazoHsl
paanoBosH. Mo-1ynupoBaHHble CUTHaAIBL. CilydailHble CUTHAJIBI U TIOMEXH.
DneMeHTapHbIe (eMMHUYHBIC) cUTHANBL. [IpencTaBinenre mpon3BOILHOTO KOJIe-
OaHus MOCPECTBOM CYMMBI JIEMEHTapHbBIX KojeOanuid. CirydaiiHble U
[TYMOTIO100HbIE CUTHAJIBI.

[IpencraBienue curanoB psaoM Pypre B 4acTOTHOM obmacTi. OCHOBHBIE Xa-
PaKTEPUCTUKH CIIEKTPOB. OIpenesaeHysi HOPMbI U SHEPTUU CUTHaJIa BO BpEMEHHON
M 4acTOTHBIX oOnactsax. CekTphl nepuogudeckux konedanuii. CrieKTpsl
HEeMepruoANYeCKUX KoieOaHUi. DHepreTHuecKre CIeKTPhl U KOPPENISLUOHHBIN
AQHAJIN3 JETEPMUHUPOBAHHBIX CUTHAJIOB. B3aUMHBII SJHEPreTUYECKUN CIIEKTP.
[ToHsiTHE O KOPPENSAMOHHOM aHAJIM3€ CUTHAJIOB. ABTOKOppEIAUOHHAs (PyHKIHS
(AK®) curnana. Bzaumoxoppensiunon-aast pynkuus (BK®) neyx curnanos. Cesi3b
MEXJ1y SJHEPI€TUYECKUM CIEKTPOM cur-Hana u ero AK®.

[IpeoOpa3oBaHusi CUTHATIOB B IMHEHHBIX PAAHOIEKTPOHHBIX Lemsx. JIuHeitHbie
OInepalry HaJl CATHAIAMU: CJIO)KEHUE, BBIYUTAHUE, YMHOKEHHUE U JICJICHUE, CABUT
CUTHaJla BO BpeMeHH, onepanus ¢puibrpaiun. aTerpanbabie mpeodpazoBaHus:
CBEpTKa CUTHAJIOB, KOPPEJSALMOHHBIN aHa-JIu3, Ipeodpa3oBanne Oypbe. AHaIU3
JaCTOTHO-M30MpaTENIbHBIX IeNeil Mpu BO3IEUCTBUU IETEPMUHUPOBAHHBIX
curnanoB. ®uznueckue apneHus, npoucxoadume B RLC-nensx. OauHOUHBIM
KonebarenbHbIN KOHTYp. CoCTOsIHIE pe3oHaHca Koe0aTeIbHOro KOHTYpa.
Pe3oHaHc HaNpsHKEHU U TOKOB. DHEPTreTUYECKUE COOTHOIIECHHUS MPU PEe30-HAHCE.
OO6mue cBeaeHus o0 annekTpuueckux ¢uiabrpax. AUX u ®UX GuiasTpos.
CrexTpaibHbI METO/I aHATM3a BO3/ICUCTBUSI CUTHAJIOB HA JIMHEHHBIE CTAINO-
HapHBIC LICTI.

[IpeoOpazoBaHMsi CHTHAJIOB B HEJTMHEHHBIX PaAMOIIEKTPOHHBIX 1emsx. O0mme
CBEICHMS 0 HEMMHENHBIX Henax. Annpokcumanus BAX HO creneH-HpIM
nonuHoMoM. Kycouno—mnunHeliHas annpokcumanus BAX HO. Criektp Toka B He-
TTMHEWHOU 1IeTIH B PEXKHME MaJIOTo U OOJBIIOT0 CUTHANA. AMILTUTYIHOE
OrpaHUYEHUE CUTHAIOB. bU- 1 MONIMrapMOHUYECKOE BO3ICHCTBHE HA
Oe3bIHepIIMOHHBIN HeJTMHEN-HbIH 2eMeHT. [Ipeobpa3zoBanue 4acTOTHI CUTHATIA.
Henunelinoe pe3oHaHCHOE ycuJie-HUE U YMHOXKEHHE 4acToThl. [IpeoOpa3zoBanus
PaZOCUTHAJIOB B HEJIMHENHBIX Pal0O-3IEKTPOHHBIX LEMAX.

OO611ue cBeieHus 00 aBTOKOJIeOATENbHBIX CUCTEMAX. YCIOBUS YCTOWYMBOCTH JIH-
HEWHOM 11enu. YpaBHeHHe Oananca aMrudty/ U 6ananca ¢a3. [enepupoBanue
DIIEK-TPOMArHUTHBIX KojeOanuil. CTpyKTypHas cxema aBTOreHepaTopa
rapMoHHuYecKkux kojaedanuid. LC- reHepaTopbl TapMOHUYECKUX KOJeOaHuUM.
['eHepaTopbl CHHYCOHU-JAbHBIX Kosebanuit ¢ T-o0pa3Hoii (hazocaBuraromeit
nenslo. [IpakTuueckue cxembl aB-roreHeparopoB. CTaOUIBHOCTD YaCTOTHI
aBToreHepatopoB. Lllymbl aBroreneparopoB. KBap-1ieBasi crabuin3anys 4acToThl B
aBTOreHeparopax. CuHTE3aTopbl 4acTOThl. OCHOBHBIE Xa-PAKTEPUCTUKH U
rapaMeTpbl CHHTE3aTOPOB YaCTOT.

Onpenenenne onepanyii MOAYJISALUSA U MAHUITYJISUS. Buabl MOgyIMpOBaHHBIX
pagunocuraanoB — AM, BM, UM, ®M. Aranutuueckas 3aluch 3TUX CUTHAJIOB TSI
MPOCTBIX MOAYJIUPYIOMINX (PYHKIMHA. paAMoCUrHanoB. [IpuHINI aMIITUTYIHOM
MOIYJISILIMK. DHepreTuueckue napamerpsl AM-curnana. AMIUIMTYIHAsT MOAYJISLUS
[pU CII0KHOM MOJyJIHpYytolieM cursaie. CeKkTpbl MOy-TMPOBAaHHBIX KOJIEOAHUI.
Curnansl ¢ yroBoil moaynsuueit. YacrotHast Monysiiusi. da3oBas MOIYIISIIIMSL.
CpaBHEHUE MapaMeTPOB PATUOCUTHAIIOB C YaCTOTHOM U (ha30BON MOAYISALMSIMU.
CrieKTpbl CUTHAJIOB C YITIOBOM Moaynsauuel. Paauocuraaisl ¢ MMIYIbCHON U




MMITYJIbCHO-KO0BOM MOAYJISIUEN U UX CIIEK-TPaIbHOE IIPEICTABICHHUE.
JlerextupoBanrie AM cUTHaJIOB. AMIUTUTYIHBIE IETEKTOPHI B PEXKUME JETEKTUPO-
BaHUS CWJIbHBIX CUTHAJIOB. IMIynbCcHBIN AeTekTop. KBagparnuHoe u inHelHOe
e-TeKTUPOBAHME MTPU MAJIOM BXOJIHOM CUTHaJIE (I€CSITKH MUJUTHUBOJIBT).
CHHXpOHHBIE JETEKTOPHI. J[eMOIy 11 CUTHAIOB € YITIOBOM Moaynsauueid. PM u
FM nemonynsaropel. @a3oBbie 1eTeKTOpbl. Da30BbIE AETEKTOPHI BEKTOPOMEPHOTO
TuMa; (pa3oBbie AETEKTOPHI KOMMYTAI[HIOHHOTO TUTIA; (pa30BbIe JETEKTOPHI
MEPEMHOKUTEIBHOTO ThNA. YacTOTHBIE 1eTEKTOPBl. YacTOTHBIE 1ETEKTOPHI €
AMIUTUTYIHBIM PE00pa30BaHUEM YaCTOTHON MOIYJISIIIAU C MOCIIEAYIOIINM
AMIUTMTYIHBIM JI€TEKTUPOBAHUEM; YACTOTHBIE IETEKTOPHI C (Pa30BBIM
npeoOpa3oBaHUEM YaCTOTHOW MO-AYJSIMH U TMOCIEAYIOUNM (ha30BbIM
NETeKTUPOBAHMEM; YaCTOTHBIE JIETEKTOPHI C MpeoOpa3oBaHMEM YaCTOTHOM
MOJYJISIIMM B UMITYJIbCHBIE BUABI MOIYIISLINU.

Panuonepenatomue ycrpoiictBa CTpyKTypHas cxema paauonepenarduka. Oc-
HOBHBIE TEXHUYECKUE XapaKTEPUCTUKH paauonepenaTanka. Bo3Oynurenu
paauorne-peaaryukoB. ABroreHeparopbl. CUHTE3aTOphl yacToT. DopMHUpOBaHUE
paguoCUTHA-TIOB. [[pHHIUIIBI TOCTPOCHUS YCHIINTEIBHBIX TPAKTOB

8 4 |paaMomnepenaTyuKoOB. YCHIU-TEIbHBIC AIEMEHTHI U UX PEXUM PabOTHI. 2
Pannonpuemueie ycTpoiictBa OCHOBHBIE XapaKTEPUCTHUKHA U CTPYKTYpPHAs CXeMa
paauonpuéMHNKa. Bxo/Hble 11enu painonpuEMHUKOB. YCUITUTENHN PaIi04aCTOTHI.
[IpeoOpa3zoBarenn 4acTOTh. YCHIMTENIN TPOMEKYyTOIHOM yacToThl. OOpaboTKa pa-
TMOCUTHAJIOB B pauoNpUEMHUKaX. PerynmupoBKky B paguonpuéMHUKaX

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne Ne Koi-Bo
sansua|pasniena HaumeHoBaHue unm KpaTkoe coiepyKaHue MPaKTUYEeCKOro 3aHsATUS, CEMHUHApa 4ACOR
1 2  |BpemeHHbIE XapaKTEPUCTUKH CUTHAJIOB 2
2 2 |CrekTpsl CUTHAJIOB
3 2 |CrnekTpsl NEpUOANYECKUX CUTHAJIOB 2
4 3 |[IpeoOpazoBaHKME CUTHAJIOB B JIMHEHHBIX IIETISAX 2
5 3 |[IpeoOpa3oBaHKE CUTHAJIOB B HEJTMHEHHBIX IETIAX 2
6 4 |AM - MOAYISLMA U IEMOIYJISALMS PaJAUOCUTHATIOB 2
7 4 |YrnoBast MOYJISIIUSA - AEMOYJISIUS PAMOCUTHATIOB 2
8 4 |Kanansl cBa3u. Paguonepenaroiue u paiuonpuéMHbIe yCTPOMCTBA. 2
5.3. JlabopaTtopHbie padoThI
Ne Ne . Koz-
sansuspasiena HaunmeHnoBanue wim KpaTkoe cofiep:KaHue 1a00opaTopHON paboThI BO
4acoB
1 1 BBozaHoe 3aHsATHE. Pa60Ta B J1aboparopud. IlakeT paguoTexHMUeCKoro )
MozenupoBanust Micro-Cap.
2 2 |[leneparysi OCHOBHBIX THIIOB pajnocurHaioB B Micro-Cap.
3 2 |ChnexTpanabHblii aHAJIN3 CUTHAJIOB. 2
4 3 |[IpeoOpa3oBaHue CUTHATIOB B TMHEWHBIX LETISX. 2
5 3 [([IpeoOpa3zoBaHKEe CUTHAJIOB B HEJIMHEHHBIX HETSIX. 2
6 4 |AM MORyISIUs U JEMOAYIAINS paliOCUTHATIOB. 2
7 4 |YmioBas MOIYJISIIUSL JEMOAYISANS paIiOCUTHAJIOB. 2
8 4  |UtoroBoe 3aHsATHE 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

Criucok nureparypsl (¢ yKkazaHHEM Kon-
[Tonux CPC pasnesnoB, miaB, cTpanuil) / cceika Ha  [CemecTp| BO
pecypc 4acoB
[ToaroroBka u BeinoaHeHUe 1abopatopHbix [[oHopoBckuilt U.C. Pannorexnuyeckue 1nenu 5 30
padot 1 CUTHAJIBI
backakoB C.U. Panuorexunueckue 1enu u
[ToaroTroBka K MPakKTUUYECKUM 3aHATHUIM CULHATIEL 5 21,5

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf NPOBeAeHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHON MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITEILHOCTH 00yYarOIUXCsl.

6.1. KouTpoabusie meponpusitusa (KM)

HasBaunue
KOHTPOJIBHOTO
MEPOLPUATHUSA

No
KM

Ce-
MECTP

Bun
KOHTPOJIS

Bec

Makc.
Ooain

HOprI{OK Ha4YHCIIEHNs 0aIoB

Yuu-
ThIBA-

eTcs B
ITA

Pagnocuruainsl.
Bpemennbie u
YaCTOTHBIE
XapaKTePUCTUKH.

Texymni
KOHTPOJIb

10

[1pu HauncneHny 6AJIOB YUUTHIBACTCS
KauyeCTBO BBEITTOJTHEHU 3amanns. 10
0aJuIoB - 3aJJaHNUE BBIITOJTHEHO
[IPaBHJIBHO B COOTBETCTBHHU C
BapUaHTOM, UMEIOTCS OTBETHI Ha
BOMPOCHI 3a/IaHUS B TIPEJCTABICHHOM
oT4eTe, MPaBMILHO O(POPMIIEH OTYET MO
pabote, CTyACHT MOXET TOSICHUTH
BBITTOJTHEHHE JTI000T0 IMYHKTA 33aHUs U
[IPOJAEMOHCTPUPOBATH HA KOMIIBIOTEPE.
8 6ayuIoB - IpU NMPOBEPKE B
[IPOrpaMMHOM 000JI0UKe
00HapYKUBAIOTCS HEMPUHIUITHAIBHBIE
OIMMOKH MPOEKTa. 5 OAIIOB - €CTh
OTYET IO paboTe, OTCYTCTBYIOT OTBETHI
Ha BOMPOCHI, 3aTPYIHEHHS B MOSICHEHUH
X0J1a BHIIOJTHEHUS paboThl, 0 0aoB -
OTCYTCTBYET OTUET 10 paboTe, aBTOp HE
MOXET IPAaBUIBHO OOBSICHUTH X0
BBIMIOJTHEHUS PaOOTHI.

OK3aMCH|

Pannorexnuueckue
[eImn

Texymui
KOHTPOJIb

10

[1pn HauKrCIeHNH 0ATOB YYUTHIBACTCS
KayeCTBO BBLINOJHEHHS 3aanus. 10
0aJIJIOB - 3aJIaHHE BBLIIIOJIHCHO
NPaBUIBHO B COOTBETCTBHU C
BAapPHAHTOM, UMEIOTCSI OTBETHI Ha
BOIIPOCHI 3aJIaHUSI B ITPECTABICHHOM
OTYeTe, MPABWIBHO O(hOPMIIEH OTYET T10
paboTe, CTYIEHT MOXKET MOSICHUTD
BBITIOJTHCHHE JTFOOO0TO IyHKTA 33aJaHuUs
MPOJIEMOHCTPUPOBATH Ha KOMITBIOTEPE.
8 OaIoB - mpU MpPOBEPKE B

IpPOrpaMMHOM 000I0UKe

OK3aMCH




0OHAPYKUBAIOTCSI HEMPUHIINTHATIbHBIC
OIMOKH MPOEKTa. 5 OAIIIOB - €CTh
OTYET 1O pabOTe, OTCYTCTBYIOT OTBETHI
Ha BOIIPOCHI, 3aTPyAHEHHS B TIOSICHEHUN
X0J1a BBITIOJTHEHUS paboThI, 0 0aoB -
OTCYTCTBYET OTYET 110 paboTe, aBTOp HE
MOXKET MPABUIIBHO OOBSCHUTH X0
BBITIOJTHEHHS PaOOTEHI.

Texymmii
KOHTPOJIb

Pannocurnansl.
Monynsauus u
JEMOYJISALIHS

PaguOCUTHAIIOB

10

[Tpu HauncneHnH OAJIIOB YUUTHIBACTCS
KaueCTBO BBINOTHEHU 3a7aHus. 10
0aJLJIOB - 3aJJaHHE BBIITOJIHEHO
NpPaBUIBHO B COOTBETCTBUU C
BapUaHTOM, UMEIOTCS OTBETHI Ha
BOIIPOCHI 3a/IaHU B IIPEJCTABICHHOM
oTYeTe, MPaBMILHO OPOPMIICH OTYET TIO
pabote, CTyACHT MOXXET MOSICHUTh
BBITTOJTHEHHE JTFO00TO TTYHKTA 3a/IaHUS H
POJEMOHCTPUPOBATh Ha KOMITBIOTEPE.
8 0aJuIoB - IpH MPOBEPKE B
pOrpaMMHOM 000JI0UKe
00HAPYKUBAIOTCS HETPUHIIUITHATEHBIC
OLIMOKM MpoeKTa. 5 6alljIoB - ecTh
OTYET 1O paboTe, OTCYTCTBYIOT OTBETHI
Ha BOIPOCHI, 3aTPYIHEHUS B TIOSICHEHUU
X071 BBITTOTHEHUS paboThI, ) 6asios -
OTCYTCTBYET OTYET 110 paboTe, aBTOp HE
MOYKET IPaBUIIBHO OOBSICHUTH XOJ
BBITTOJTHEHUS PAOOTHI.

OK3aMCH

Texymmii
KOHTPOJIb

3aKII0YNTEIBLHBINA
KOHTPOJIb 3HAHUU 110
JHCIUTINHE
OCHOBEI
panuorexHuku. Bee
pazaensl.

30

[1pu HauncneHnK 6AJIOB YUUTHIBAETCS
KOJIMYECTBO MPaBUIIBHBIX OTBETOB. 30
0aJIOB - OTBETHI 1aHbl IPABUIBHO HA
BCE BONPOCHI B COOTBETCTBUU C
BapHUaHTOM, UMEIOTCS OTBETHI Ha
BONPOCHI 3a/I1aHUS B TIPECTABICHHOM
oT4eTe, MPaBUILHO O(POPMIIEH OTYET MO
pabote, CTyACHT MOXET MOSCHUTD
BBITTOJTHEHHE JTI000T0 IMYHKTA 33aHUs U
POIEMOHCTPUPOBATH HA KOMIIBIOTEPE.
20 OanoB - MpH MPOBEPKE B
pOrpaMMHOM 0005104Ke
00HapYyXUBAIOTCS HEMPUHIUITHAIIbHBIE
omnOku orBeToB. 10 6anoB - ecTh
OTYET IO paboTe, OTCYTCTBYIOT OTBETHI
Ha BOIIPOCHI, 3aTPyAHEHUS B MTOSICHEHUN
X0/1a BBIOJTHEHUS paboThl, 0 0aoB -
OTCYTCTBYET OTUET 110 paboTe, aBTOp HE
MOXET IMPAaBUIBHO OOBSICHUTB XOA
BBINIOJTHEHUS paOOTBHI.

OK3aMCH|

IIpome-
JKyTOYHAs
arrecTauus

[IpomexyTOoUHBII
KOHTPOJIb 3HAaHUH 10
JTUCIUILITNHE
OcHoBBI
PaaNOTEXHUKH

40

Ha sx3ameHe MpoucxXoauT OlIEHUBaHUE
yueOHOI IesATeTbHOCTH 00yUaromuxcs
10 TUCLMILIMHE HA OCHOBE IOJIy4EHHBIX
OLICHOK 33 KOHTPOJIbHO-PEUTUHIOBbIE
MEPOIPUSITHS TEKYIIETO KOHTPOJIS U
IPOMEKYTOYHON aTTECTALNH.

Otnnuno: BenuunHa peiitunra

00y4JaromIierocs 1Mo JUCIHUILINHE

ODK3aMCH




85...100 % Xopomio: Bennunna
perTHHTa 00y4aromerocs mo
nucuuriuae 75...84 %
YI0BIETBOPUTENBHO: Bennunna
peiiTuHra 00y4aromerocs mno
mucamnae 60...74 %
HeynosiersopurensHo: Bennunna
perTHHTa 00y4aromerocs mo
nmucrumniae 0...59 %.

CTyneHT noy4aeT OLEHKY, €CITU €T
PEUTHHT TIO UTOTaM H3YUYCHHS
TUCIUIUTAHBI C YYE€TOM MEPONPUITUN
TEKYIIEr0 KOHTPOIIA (¢ yueToM OoHyca)
paBeH uinu npeseimaer 60%

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MIPOMEKYTOYHOMN [Ipouenypa npoBeaeHus Kpurepuu
aTTecTanuu OUCHHBAHNA
Ha skx3aMeHe npoucxoauT olieHUBaHUE y4eOHOM NesSTEIbHOCTU
00y4JaroIMXCs M0 TUCIMIUIMHE Ha OCHOBE TOJYYCHHBIX OIICHOK 3a
KOHTPOJIbHO-PEUTHUHTOBBIE MEPOTIPUATHS TEKYIIIETO KOHTPOJIS 1
MPOMEXKYTOUHOM arTectaruu. OtinyHo: Bennuuna peiituara  |B cooTBeTCcTBUUM
9K3aMeH oOyuatromierocs no aucuuruimae 85...100 %: Xopomo: Benuunna (c nm. 2.5, 2.6
pelTuHTa o0yyJaromerocs 1mo gucruruiiae 75...84 %; [Tonoxxenus
VYnosnersopurensHo: Bennunna peiiTiHra o0ydaromerocs 1no
nuctuminae 60...74 %; HeynosnerBopurenbHo: Bennunna
peittunra oOyvaromerocs o guctmrinae 0...59 %.

6.3. ITacoprt ¢oHIa OLIEHOYHBIX CPEACTB

KomrmereHnun

Pesynbrarsl 00yueHus

Ne KM

3

[1K-3

3HaeT: MPUHIHUIEI QYHKIIMOHUPOBAHUS PAIMOTEXHUYECKIX CHCTEM M YCTPOWCTB;
CTPYKTYPBI TUIIOBBIX PAIUOTCXHUYCCKUX ueneﬁ u YCTpOI\/JICTB, OCHOBHBIC BU/IbI
NeTEpPMUHUPOBAHHBIX CUTHAJIOB B PAJIMOTEXHUKE ¥ METOJIBI UX (pOpMUpPOBaHHS U
00paboTKH; pa3oKeHUE B CIIEKTPAJIbHBIN Psi/i 10 OCHOBHBIM Oazucam (Dypsbe,
Younmia, KoTebHUKOBA | T. 11.) B BOCCTaHOBIIEHHE (CHHTE3) CHTHAJIA TI0 €T0
CIICKTPY, a TaKKC IMOTPCIIHOCTU CUHTE3a; OCHOBHBIC THUIIbL CJ'Iy‘-Iaf/'IHbIX mponucccCos,
UX CTATUCTHYECKUE U CTIEKTPAJIbHBIC XapaKTEPUCTHKH; OCHOBHBIC THITBI
HEJIMHEHBIX HeHefI, UX MOoACIIN N CHOCO6I>I KOJIMYCCTBCHHOT'O OITMCAHUS
XapaKTePUCTUK OCHOBHBIC MaTEMAaTUYECKHE MOJI0XKEHUS, 3aKOHBI, OCHOBHBIC
(GOpMYIIBI M1 METOIBI PEIICHUS 3a]1a4 TEOPUH BEPOSITHOCTEN U MaTeMaTu4eCKOn
CTaTUCTHKH

[1K-3

YMeeT: HCTIoNb30BaTh CIEKTPAIbHbIE U KOPPEIALMOHHBIE METO/IbI aHATN3a
IETEPMUHUPOBAHHBIX U CIyYalHBIX CUTHAJIOB IIPU UX MEpeaade uyepes
paMOTEXHUYECKHUE 1IN U yCTPOMCTBA; UMETh HaBBIKHU MOIy4YeHHs U 00paboTKu
OCIIMJUIOTPAMM U CIIEKTPOrpaMM CUTHAJIOB MIPU IKCIIEPUMEHTaX Ha (pU3MUYECKUX U
KOMITBIOTEPHBIX MOJIENSAX, YMETh OCYIIECTBIISITh CHHTE3 PAAMOTEXHUUYECKUX Lenen
W CUTHAJIOB 110 Pa3JIM4YHBIM KPUTEPUSIM

[1K-3

VMeeT mpakTUYeCKU OTBIT: CAMOCTOSITENILHON paboThl ¢ Y4eOHOM U CIIpaBOYHON
TUTEPATypOH TI0 PaIUOTEXHHUKE, TTOTYISHHUSI U 00paObOTKH OCIIIITIOTpaMM,
CIIEKTPOTPaMM U JAPYTUX XapaKTEPUCTUK CUTHAJIOB IIPU IKCIIEPUMEHTAX HA

q)HSI/I‘-IeCKI/IX 1 KOMIIBIOTCPHBIX MOJACIIAX




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. Backakos, C. . PagnoTtexHuueckue 1enu U CUTHaJIbI PyK. K peleHuto
3a1a4: Yueb. mocobue i By30B 1o crenuaibHoctu "Pagnorexauka" C. U.
backaxkos. - U3n. 2-e, mepepal. u non. - M.: Beicias mkomna, 2002. - 211, [3] c.
2. Tonoposckuii, 1. C. PaguoTexHuuecKkue e U CUTHaJbI [ TekcT]
yue0. mocoOue AJis1 By30B 110 HarpaBieHuto "Pagnorexnuka'. - 5-e usz., ucnp. - M.:
Hpoda, 2006. - 719 c. um.

0) OononHumenvbHas 1umepamypa:
1. Tonoposckuii, M. C. PaguoTrexHuyeckue Uenu u CUTHaJbI [ TekCT]

yue0. mocoOue Juisi By30B 10 HamnpasiieHuto "Panuorexuuka". - 5-e usg., ucrp. - M.
Hpoda, 2006. - 719 c. un.

8) omeyecmeenHbvle U 3apyoedcHble HCYPHAbL N0 OUCYUNIUHE, UMelowuecs 8 bubauomexe:
1. PaamorexHuka.

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:
1. A.H. Parozun, B.I1. MapteinoB OCHOBbBI PA/IMOTEXHUKU U
CUCTEMBGI ITEPEJJAYN TAHHBIX MOJAEJIMPOBAHUE B MATLAB Yue6Hoe
nocobue k naboparopHomy npaktukymy Yensiounck Mznarensckuit nentp FOYpl'Y
2016

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. A.H. Parozun, B.I1. MapteinoB OCHOBbBI PA/IMOTEXHUKHU U
CUCTEMBI ITEPEJAYN JAHHBIX MOIAEJIMPOBAHUE B MATLAB VYuyebnoe
nocobue k nabopatopHomy npaktukymy Yensounck Uznarensckuit nentp IOYpl'yY
2016

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
Bun
No pecypca B bubnuorpaduueckoe omnucanue
JUTEpaTypbl .
AJIEKTPOHHOM opme

MeToauuecKue mocooust Y4eOHo- BAPAHOB B.K. DJIEKTPOHHbBI KOHCITEKT
1 |1t camocTosTEIBHOM METOIMYECKHE JIEKIINU http://ict.susu.ru/OCHOBBI

paboThI CTy/IEHTA matepuaisl kKadeapsl |PAJIMOTEXHUKU

MeTtoauueckue mocodbuss  [YdeOHo- bapanos B.K. JlaGoparopHbie pabOTHI 10
2 |m1g caMOCTOSTENbHOHU METOINYCCKIE nucuuiuinHe "OCHOBBI PAIUOTEXHUKH .

paboThI CTyIEHTA Marepuaibl kKadeapsr |http://ict.susu.ru/OCHOBBI PAJIMOTEXHUKU

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouano)



[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. Ge3 orpannueHus cpoka jaectBusi-Koncynsrant [mroc (3naroyct)(0eccpouno)
2. -baza nanaeix BUHUTU PAH(6eccpouno)
3. -Texakcnept(31.12.2022)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

OcHoBHOE 000pyIOBaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bup 3ansTuii Ne ayn. | mpemycTaHOBIEHHOE MPOTpaMMHOE 0OecTiedeHHe, UCTIONb3yeMOoe st
paSJ'H/I‘IHBIX BUIOB 3aH$[TI/II\/’I

[IpakTnueckue 3ansatus 408

¥ CEMUHApBI (TJIK) MynsTUMeIUIHAS AyAUTOPUS

CamoctosrenpHas 408

paboTa cTyIeHTa (TUTK) [lepconanpubiii komnbioTep, CATIP Micro-Cap 12

JlaboparopHbie 3aHATUS ?19511{) [Tepconanbubie kommbioTepsl, CAIIP Micro-Cap 12
KonTpons
. 408
CaMOCTOSITEJIBHOM [1K, TecToBBIE 3a1aHUS

(TIJIK)

paboTsl
304 .

Jlexuun MynsTUMeIUIHAS AyAUTOPUS

(TUIK)




