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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

[lepeueHb npeANISCTBYIOMNUX AUCIUTUINH, [lepeueHs mocaeAYIOMIMX AUCIUTLINH,
BUJIOB PabOT yueOHOro IjiaHa BUJIOB paboT
dusnka,
Maremaruka,
EcTecTBeHHOHAYUYHBIC METOzBI cyneOHo- DneKTpoHNKa,
DKCIIEPTHBIX UCCIIEIOBAHUM, CXeMOTEXHIKa,

MeTposorus, CTaHAApTU3ALUSA U CEpTUPUKALMS,
OCHOBBI IPOrPpaMMUPOBAHMUS,

Teopust BEpOATHOCTEN U MaTeMaTH4eCKast
CTaTUCTHKA,

YaeOHast mpakTHKa (MPaKTHKA MO MPOPHUITIO
MpodeCCHOHATBLHOM IeITeIbHOCTH) (4 cemecTp)

[Ipou3BoACTBEHHAS MpaKTHKa (PAKTUKA 110
npoduito npodeccruoHalIbHOM esaTenbHoCTH) (8
CEMECTD)

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IpY OCBOCHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YJbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCUUTLINH:

Jucnuninmna TpeboBanus

3HAeT: OCHOBHbBIE MATEMaTHUUECKHE I1OJIOKEHUS,
3aKOHBI, OCHOBHBIE (DOPMYJIBI U METOABI PEIICHUS
3a/1a4 TEOPUU BEPOATHOCTEU U MaTEMaTU4YECKON
CTaTUCTUKHU YMEET: pelaTh KJIACCUYECKUE
(TMIIOBBIC) 3a7]a4K TEOPHU BEPOSITHOCTEH U
Teopust BEpOSITHOCTEN U MaTeMaTH4ecKas MaTeMaTHY€CKON CTaTUCTUKH, TPUMEHSTh
CTaTUCTHUKA MaTeMaTU4YE€CKUE METO/IbI JIs PEIICHUS] TUITOBBIX
npodeccuoHaNbHBIX 3a/1a4, OPUEHTHUPOBATHCS B
CIIpaBOYHOM JiuTeparype Mmeer nmpakruyeckui
OIIBIT: UCIIOJIb30BAaHUSI OCHOBHBIX METO/IOB TEOPHUH
BEPOSATHOCTEN U MAaTEMATUYECKON CTAaTUCTUKU IIPU
perieHny npodeccuoHaNbHbIX 3a/1a4

3HaeT: COBpEMEHHbIE MMPOTPaMMHBIE CPENICTBA
pa3pabOTKU M TECTUPOBAHUS POTPAMMHBIX
IMPOAYKTOB, OCHOBHBIC MCTO/IbI U CPEACTBA
pa3pabOTKU MPOrpaMMHOIo obecredeHus: YMeeT:
[IPUMEHATH A3BIK IPOIPAMMHUPOBAHMNS B
COBPEMEHHOM cpefie pa3padoTKU A peIIeHUs
3a1a4 po(HeCCUOHAITBHON JeATEILHOCTH,
PUMEHITh OCHOBHBIE METO/IbI U CPENICTBA
pa3paboTKu mporpaMMHOTo obecriedenus meer
NPaKTUYECKH OTBIT: IPOEKTUPOBAHUS,
KOZAMPOBAHUS U OTJIAZKHU pa3padaTbiBAEMOTO
POTrPaMMHOTO 00ECIIeYeHUS UCTIONIB3YSI
MH(GOPMAIIMOHHBIE PECYPCHI U TEXHOJIOTUU PU
pereHnH NpogeCCHOHAIBHBIX 3a/1a4

OCHOBBI IPOrPaMMUPOBAHUS

3HaeT: OCHOBHbIE (PU3UUYECKUE SIBICHUS U 3aKOHBI;
OCHOBHBIC (PM3UUECKHE BEIIMIMHBI U KOHCTAHTBI, UX
OIIPEAEIICHUS U IUHUIBI H3MEPEHHS; OCHOBHBIC
MeTOozbl 00pabOTKU MacCcHBa SKCIIEPUMEHTAIBHBIX

Dduznka




JJAHHBIX YMeeT: ucroin30BaTh OCHOBHBIC
buznyeckue 3aKOHbBI JI MPABUIIbHOM
WHTEPIIPETALUN DKCIIEPUMEHTAIBHEIX PE3YIILTAaTOB;
MCIIOJIb30BaTh OCHOBHBIE METO/IbI 00pabOTKH
MaCCHBA SKCIICPUMCHTAJIIbHBIX JaHHBIX; IPUMCHATH
bu3NKO-MaTeMaTUYECKHUE 3aKOHBI U METOJIBI JIJIs
PCIICHHWA MMPUKIIAIHBIX 3a1a4; IPUMCHATHL OCHOBHBIC
W3MepUTeIbHbIe MpUOOpH! iMeeT mpakTuyecKuit
OIIbIT: UCITOJIB30BaHUA OCHOBHBIX (I)I/I?;I/I‘-IGCKI/IX
3aKOHOB JUISl UHTEPIIPETAIIH SKCIIEPUMEHTAIBHBIX
[PE3yABTATOB; MCIIOIB30BAHUS 0A30BBIX
W3MEPUTEITLHBIX TPUOOPOB; 00paOOTKH MacCHBa
OKCIICPUMCHTAJIbHBIX JAHHBIX

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

3HAET: OCHOBHBIE €CTECTBEHHOHAYYHBIE METO/IBI
MCCIIEIOBAHUMN, NX OOLIYIO0 XapaKTePUCTHKY;
METOAMKY TPUMEHEHHUS €CTECTBEHHOHAYYHBIX
METOJOB YMEET: UCIIOJIL30BaTh
€CTeCTBEHHOHAYYHbIE METO/BI JUIsl OOHAPYKEHHUS,
bukcanuu 1 U3bATHS 00BEKTOB U UX UCCIIEIOBAHMUS;
WHTEPIIPETUPOBATH PE3YJIBTAThl IPUMEHEHUS
€CTEeCTBEHHOHAYYHBIX METO/IOB JJIsl PEIICHUS
npodeccHoHabHBIX 3a/1au MMeeT npakTuueckuii
OTIBIT: MPUMEHEHUS €CTECTBEHHOHAYYHBIX METOJIOB
[IPU ITPOU3BOACTBE IKCIEPTHBIX UCCIIEOBAHNN

MeTposnorusi, CTaHAapTH3aus U cepTUdUKALUS

3HaeT: METObI ¥ CPEACTBA U3MEPEHUIN
reOMETPUYECKUX ITAPAMETPOB; OCHOBBI
oOecrieyeHNsl B3aMMO3aMEHAEMOCTH, TEOPETHUECKHE
OCHOBBI METPOJIOTUH, CTAHAAPTU3ALMH U
cepTUUKAMU YMEET: BBIOMpaTh U MCIIOJIb30BATh
CpeNCTBAa U3MEPEHUS TEOMETPUUECKHUX TaPAMETPOB
neTajei; OLCHUBATh JOIYCTUMBIE IIOTPEILIHOCTH
[IPU U3MEPEHUSX, UCTIOIb30BaTh CTAHAAPTHI U
JIpyrie HOPMaTUBHBIE TOKYMEHTHI IIPU OLICHKE,
KOHTpOJIE KauecTBa u3aenni FiMeer npakruueckui
OTBIT: 00PaOOTKU IKCTIEPUMEHTAIBHBIX TAHHBIX U
OLIEHKH TOYHOCTH U3MEpEeHul, paboThl Ha
KOHTPOJIbHO-U3MEPUTENIEHOM 000pYI0BaHUM;
M3MEPEHHSI OCHOBHBIX (PM3NYECKUX ITapaMETPOB

MaremaTnka

3HAeT: OCHOBHBIE MOHATHUS U YTBEPKICHUS
TMHENHON anreOpbl, MaTeMaTHYECKOTO aHAJIN3a,
TEOPUU BEPOSATHOCTEH U MaTEMaTHYECKOU
CTaTHUCTUKH YMEET: aHAJIN3UPOBATh PE3YJIbTAThI
BBIYUCIICHUN IMeeT NpakTU4eCKUA OIIBIT:
npeoOpa3oBaHus JaHHBIX JJIs JadbHEHIINX
BBIYMCIICHHUI

Y4ueOHast pakTHKa (MpaKTHKa MO MPOPUITIO
rpodeccroHanbHON AESITENbHOCTH) (4 cemecTp)

3HAeT: eCTeCTBEHHOHAYYHbIC, MATEMAaTUICCKUE U
(du3nIecKre METOIBI, CPEACTBA H3MEPEHHUS,
WCTIOIb3yEeMBbIE TPU PElIeHUH MPO(eCCHOHATHHBIX
3aj1a4, MPaKTUYEeCKHE MPUEMBI COOpa, aHATN3a
00001eHNs HHPOPMAIIUHU I TPOU3BOICTBA
SKCIIEPTU3 U UCCIEAOBAHUMN YMEET: NOJIb30BATHCS
npreMaMu caMoo0Opa3oBaHus, BEIOUPATh U
NpaBUIBHO MPUMEHSTH €CTECTBEHHOHAYYHBIE,
MaTeMaTUIeCKUe M (PHU3UIECKUE METOIBI U CPEJICTBA
U3MEpPEHUsI, TIPU PEeIICHUU TPO(eCcCHOHATHHBIX

3a/a4, YeTKO ¥ KOHKPETHO (hopMynupoBaTh Lesb U




3a/1a4 MOATOTOBKU M KOHKPETHOIO HTamna
MIPOU3BOJICTBA SKCIIEPTU3 U UccieaoBanuii Mmeer
[IPaAKTUYECKUH OIIBIT:

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIUHBI cocTaBisieT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM
paboThI

Pacrnipenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
5
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 51,5 51,5
[ToaroroBka K MpakTUYECKUM 3aHATHUIM 21,5 21.5
IToaroroBka u BHINOJIHEHUE TAOOPATOPHBIX pabOT 30 30
KoHCynbranuu v npoMeKyTouHasi aTTeCcTalus 8,5 8,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

N OObeM ayqUTOPHBIX 3aHSITUN MO BUJIaM B
o
pa3n_ena HaumeHnoBaHue pa3aesioB TUCIMITIMHEIL qacax
Bcero JI 113 JIP
1 Beenenue 4 2 0 2
OCHOBHBIE MOZIETH PaIMOTEXHUYECKUX
2 ACITH pal 14 4 6 4
CUTHAJIOB.
3 |OcHOBHBIE PaJUOTEXHUUYECKHE ITPOLIECCHI. 12 4 4 4
4  |Mogynauus 1 mpeodpazoBaHUE PagOCUTHAIOB. 18 6 6 6
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHME WM KpaTKOE COAEPKAaHUE JIEKIIMOHHOTO 3aHATUS BO
leKIuulpasaenal HACOB

3a1a4u 1 MECTO PATUOTEXHUKH B TIOATOTOBKE CIICIIHAIMCTOB IO 3alUTE UH-
dopmar. OCHOBHBIC IPUHIIUITBEI TEHEPUPOBAHUS, MOAYIISLINY, IEPEAaYH HA pac-
CTOSIHHE W IEMOAYJISAINH paguocurHaioB CTpyKTypa, mapaMeTpsl U
XapaKTEPUCTUKH OCHOBHBIX PAIHOAIEKTPOHHBIX CUCTEM U3BIICUEHUS HHPOPMAIHH
1 1  [m cucrem nepenauu U hopmanuu Ha pacctostHre. Kparkas uCTopusi CTaHOBICHUS U| 2
pa3BUTHUS paTuOTeXHUKU. OCOOCHHOCTH CO-BPEMEHHOTO COCTOSTHUS
PaINOTEXHUKH, CBA3aHHBIE C IIUPOKUM PA3BUTUEM MHUKPO-3JICKTPOHUKH U
BBIUHUCITUTENLHON TeXHUKU. CUTHAJBI, Kak HocuTenu nHpopmarmu. Mudopmarius,
cooO1ieHne, CurHal, mo-mexa. Kinaccudukarus curaanos




DJIeMEHTHI O0IIEH TEOPUHU PaTUOITEKTPOHHBIX CUTHAIOB. CTPYKTypHasl cXeMa
cucTeMbl panuocBs3u. Kinaccudukarus curaanoB. Buasl nmpenctaBieHust
CUTHaIOB. MaTreMaTu4ecKkoe OMUCaHUe CUTHANIOB. JleTepMUHUPOBAHHBIE CUTHAJIBI
BO BpEMEHHOH 001acTH. XapaKTepUCTUKH JIe-TEPMUHUPOBAHHBIX CUTHAJIOB.
Mopenu Hanbolee paclpoCTpaHEHHBIX CUTHAIOB. [ eoMeTprudeckre METOIbI B
Teopun curHainoB. Pagunocurnanel. Knaccudukamus u onpeaenenus. J[namna3oHbl
paanoBoOIH. Mo-ynupoBaHHbIe cUTHANBI. Cily4aliHble CUTHAJIBI U IOMEXH.
DneMeHTapHbIe (€MMHUYHBIC) cUTHANBL. [IpencTaBienre mpon3BoILHOTO KOJIe-
OaHus MOCPECTBOM CYMMBI JIEMEHTApHBIX KojeOanuid. CiryuaiiHbie U
[ITyMOTIOI0OHBIC CUTHAJIBI.

[IpencraBienue curuanoB psaaoM Pypre B 4acToTHOM obmacTi. OCHOBHBIE Xa-
PaKTEPUCTUKH CIIEKTPOB. OIpenesaeHys HOpPMbI U SHEPTUU CUTHaJIa BO BpEMEHHOMN
1 4acTOTHBIX oOnactsax. CekTphl nepuoaudeckux konedanuii. CrieKTpsl
HEeMepruoANYEeCKUX KoieOaHUi. DHepreTHYeCcKre CIeKTPhl U KOPPENISLUOHHBIN
AQHAJIU3 JETEPMUHUPOBAHHBIX CUTHAJIOB. B3auMHBII 3HEPreTUUECKUN CIIEKTP.
[ToHsiTHE O KOPPENAMOHHOM aHaJIM3€ CUTHAJIOB. ABTOKOPPENAIUOHHAs (QyHKIHS
(AK®) curnana. Bzaumoxoppensiunon-aast pynkuus (BK®) neyx curnanos. Ces3b
MEX1y SJHEPIeTUYECKUM CIIEKTPOM cur-Hana u ero AK®.

[TpeoOpa3oBaHUs CUTHAJIOB B JIMHEHHBIX PAIUONIEKTPOHHBIX LensaX. JIuHelinble
OIEpALMH HAJl CHTHAJIaMU: CII0KEHUE, BBIUNTAHUE, YMHOKEHHUE U JCIICHUE, CIBUT
CUTHaJIa BO BpEMEHH, onepanus puiasrpaunu. MHTerpanpHble NpeoOpa3oBaHms:
CBEpTKa CUTHAJIOB, KOPPEJSAIMOHHBIN aHa-JIu3, Ipeodpa3oBanne Oypbe. AHaIU3
4aCTOTHO-U30MpaTeNbHbIX 1ienel Mpu BO3eHCTBUN 1€ TePMUHUPOBAHHBIX
curnanoB. ®uznueckue apneHus, npoucxoasdume B RLC-nensax. OauHOUHBIM
Kosie0areabHbIi KOHTYp. COCTOsSHUE pe30HaHca KoJIehaTeIbHOTO KOHTYpA.
Pe3oHaHC HaNpsKEHUH U TOKOB. DHEPreTUYECKHUE COOTHOLIEHMSI IIPU pPe30-HaHCe.
OO6urme cBeneHus 06 anekrpuueckux puiasrpax. AUX u @YX GuiabTpos.
CriekTpaabHbI METO/ aHaJIN3a BO3/IEUCTBUS CUTHAJIOB HA JIMHEHbIE CTalhO-
HapHBIC LICII.

[IpeoOpa3oBaHus CUTHATIOB B HEMUHEHHBIX PAAHOIEKTPOHHBIX Lemsax. O0miue
CBEICHMS O HENMMHENHbIX enax. Annpokcumanus BAX HO creneH-HbIM
nonuHoMoM. Kycouno—nuneliHas annpokcumanus BAX HO. Criektp Toka B He-
TUHEWHOM 1IeNU B PEKUME MaJIOTO U OOJIBIIOrO CUTHANA. AMIUIUTYTHOE
OTpaHUYEHUE CUTHAIOB. bU- M MONIMrapMOHUYECKOE BO3JICHCTBHE HA
Oe3bIHEPIIMOHHBIN HEMHEN-HBIN 1eMeHT. [IpeoOpa3zoBaHue YaCTOThI CUTHATIA.
HenuneliHoe pe30HaHCHOE yCHIIe-HUE U YMHOXKEHHE 4acTOThl. [IpeoOpazoBanus
PaZMOCUTHAJIOB B HEJIMHEHHBIX PaJio-3IEKTPOHHBIX LEMsX.

OO6ure cBefeHus: 00 aBTOKOJIEOATENBHBIX CUCTEMAX. YCIOBUS YCTOWYMBOCTH JIH-
HEWHOM 11enu. YpaBHeHHe Oananca aMrudty/ U 6ananca ¢a3. [enepupoBanue
DIIEK-TPOMArHUTHBIX KoJebanuil. CTpyKTypHas cxema aBTOreHepaTopa
rapMoHH4YecKux Konebanuii. LC- reHepaTopbl TapMOHUYECKHUX KOJICOaHUH.
['eHepaTopbl CHHYCOHU-JAIbHBIX Kosebanuit ¢ T-o0pa3Hoii azocaBuraromeit
nenbo. [IpakTnyeckue cxeMbl aB-ToreHepaTopoB. CTaOMIBHOCTD YaCTOTHI
aBTorereparopoB. llIymer aBToreneparopoB. KBap-1ieBast ctabmin3anus 9acToThl B
aBTOTeHEepaTopax. CuHTe3aTophl YacTOThl. OCHOBHBIC Xa-PaKTEPUCTHKH U
napaMeTpbl CHHTE3aTOPOB YacTOT.

Ornpeznenenne onepanuii MOIYISIUS U MAaHUITYISUUA. BUIbl MOy TUPOBaHHBIX
pagnocuraaioB — AM, BM, UM, ®M. Aranutrdeckas 3aluch 3TUX CUTHAJIOB TSI
MPOCTHIX MOTYTHPYIOMUX PYHKIUN. paquocurHanoB. [[puHIKIT aMIUTUTYTHON
MOJYJISALIMKA. DHEpreTuyeckue napaMmerpbl AM-curnana. AMIUIUTYIHAST MOZLYJISILUS
MpU CJI0KHOM MOAYJIUpYIomeM curnaie. CIeKTpbl MOAY-JIUPOBAHHBIX KOJIEOAHUN.
Curnansl ¢ yroBor Moaynsuuei. YactorHas Mmomymnsuus. da3zoBast MOTyIIALMS.
CpaBHeHHUE TapaMeTPOB PAJAUOCUTHAIIOB C YACTOTHOU U (ha30BOM MOIYSIUSIMHU.
CHeKTpbl CUTHAJIOB € YITIOBOM MOAYJsIMEnd. Paagnocuruanbl ¢ MMITYJIbCHOM 1
MMITYJIbCHO-KOJTOBOM MOAYJISIMEN U UX CHEK-TPAJIbHOE MPEICTABIEHHUE.




[letextupoBanue AM curHaioB. AMIUIUTY/IHbIE IETEKTOPBI B PEKUME JETEKTHPO-
BAaHUS CUJIbHBIX CUTHAJO0B. IMmybCHBIN AeTekTop. KBagparuuHoe v IMHEHHOE
e-TEeKTUPOBAHME ITPU MAJIOM BXOIHOM CHUTHAJIE (I€CSITKH MUJUIMBOJIBT).
CUHXPOHHBIE IETEKTOPHI. J[eMOay Isus CUTHAIOB € YIIIOBOW Moayisanuei. PM u
FM nemonyiaropsl. @a3zoBbie AeTeKTOpbl. Da30BbIe 1ETEKTOPBI BEKTOPOMEPHOTO
TuMa; Ga3oBble JETEKTOPHl KOMMYTAI[MOHHOTO TUIA; (ha30BbIe IETEKTOPHI
[EPEMHOKUTEIBHOTO TUIA. YaCcTOTHBIE JETEKTOPBI. YaCTOTHBIE AETEKTOPHI C
AMIUTMTYIHBIM IPpeoOpa3oBaHUEM YACTOTHOM MOYJISIIMY C MOCIETYIOIUM
AMIUTUTYIHBIM JIETeKTHPOBAHUEM; YACTOTHBIE JETEKTOPHI C (Pa30BbIM
peoOpa3oBaHUEM YaCTOTHOM MO-AYJSALUHU U MOCIeTYIOMNM (Pa3oBbIM
NIeTEeKTUPOBAHUEM; YaCTOTHBIE IETEKTOPHI C TPeoOpa3oBaHUEM YaCTOTHOM
MOJYJISILIMYA B UMITYJIbCHBIE BUJIBI MOTYJISILIUN.

Pannonepenaroniue ycrpoiictBa CTpyKTypHas cxema paavonepenardyuka. Oc-
HOBHbIE TEXHUUECKHE XapaKTePUCTUKU pajronepeaaTynka. Bo3Oynurenu
paauone-peaaryukoB. ABroreHeparopsl. CHHTE3aTOpBl yacToT. PopMHUpOBaHUE
paauocurHa-iaoB. [IpMHIMIIBI TOCTPOEHUS YCUIINTENBHBIX TPAKTOB

8 4 |paavonepenaTyuKoB. YCUIU-TENbHBIE IEMEHThI U UX PEXXUM PabOTHI. 2
Panuonpuemnsle ycrpoiictBa OCHOBHBIE XapaKTEPUCTUKU U CTPYKTYpHas cXxema
paauonpuéMHUKa. BxoHble Lenu paguonpuéMHUKOB. YCUITUTENN PaIi0o4acTOThI.
[IpeoOpa3oBaTeny 4aCTOThI. YCUIMTEIHN IPOMEKYTOUHOM yacToThl. O6paboTKa pa-
TMOCHUTHAJIOB B paionpuéMHuKax. PerynupoBku B paguonpuéMHIKax

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne Ne Kom-Bo
sansTHs|pasena HanmeHnoBanue mim KpaTtkoe coAep:KaHue MPAKTUUECKOTO 3aHATHS, CEMUHApa HACOR
1 2  |BpeMeHHBbIE XapaKTepUCTHKHA CUTHAJIOB 2
2 2 |CnekTpbl CUTHAJIOB
3 2 |CrekTpsl NEpHOAMYECKUX CUTHAJIOB 2
4 3 |[IpeoOpa3oBaHME CUTHAJIOB B JIMHEHHBIX IETISX 2
5 3 [[IpeoOpa3zoBaHNE CUTHAJIOB B HEJIMHEWHBIX IETISX 2
6 4 |AM - MOy M JEMOIYIISIIAS PaMOCUTHAIIOB 2
7 4 |YrmmoBast MORyJSIUUA - AEMOIYISIUS PAAUOCUTHATIOB 2
8 4 |Kanansl cBsi3u. Paguonepenaroiiye U paiuonpuéMHbIE YCTPOUCTBA. 2
5.3. JIaboparopHbie padoThI
Ne Ne y Kox-
sansTuspasnena HanMeHnoBaHme Wil KpaTKoe colepkaHue J1abopaTOpHO paboThI BO
4acoB
1 1 BronHoe 3ansTHE. Pa60Ta B jabopatopuu. [lakeT painoTeXHHUECKOTO )
MonenupoBaHust Micro-Cap.
2 2 (leHepalys OCHOBHBIX THUIIOB pagloCUTHaIOB B Micro-Cap.
3 2 |CnekTpaJibHBIM aHAJIU3 CUTHAJIOB. 2
4 3 |[IpeoOpa3oBaHNE CUTHAJIOB B TMHEHHBIX IEIISX. 2
5 3 |[[IpeoOpa3oBaHNE CUTHAJIOB B HETMHEWHBIX LETISIX. 2
6 4 |AM MOy U JEMOIYIISIINS PaJUOCUTHAJIOB. 2
7 4 |[YrnoBast MOy ISIUS IEMOZYJISILIUS pAJMOCUTHAJIOB. 2
8 4 |UToroBoe 3aHsTHE 2

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa




Brimonuenune CPC

Crrcoxk nuTeparypsl (C yKkazaHUueM Kon-
[Tonux CPC pasnesnoB, miaB, cTpanuil) / cceika Ha  [CemecTp| BO
pecypc 4acoB
backakoB C.U. Pagnorexunueckue Leml U
[ToaroToBka K MPaKTUYECKUM 3aHATHIM 5 21,5
CUTHAJIBI.
[lonroroBka u BeinonHeHue nadopatopHbix [['oHopoBckuii U.C. PagnorexHnyeckue nenu 5 30
pabot 11 CUTHAJIbI

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. Math Works-MATLAB, Simulink R2014b(6eccpouno)



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

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun zangruii . I_l MPeIyCTaHOBICHHOE IPOTPaMMHOE 00eCTIedeHHE, UCTIONb3yeMOe s
YA pa3IMYHBIX BUAOB 3aHATUN

CamocrogrenpHas (448

paboTa cTy/IcHTa (36) [lepconanbhbiii komnetorep, CAITP Micro-Cap 12

448 .
Jlekuuun (36) MynbTUMeInitHas ayIuTOPHUS

448 .

JlaGoparopHble 3aHATHS (36) [lepconanbnsle komnproTepsl, CAIIP Micro-Cap 12

[IpakTnueckue 3anarus (448 NVVIIETHME I HAS. Y IHTODIS

U CEMUHApbI (36) Y a YAHTOP
Kontpomns
. 1448
CaMOCTOSITEIIbHOM (36) [1K, TecTOBBIC 3aMaHMs

paboThI




