o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
OCHOBBI CXeMOTEXHUKH MH()OPMALTMOHHO-BBIYNCINTEIBHBIX KOMILIEKCOB
Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: [IporpammHas HHXKEHEpUs

KYpC:
KBaJupuKaAnus:

HepeoBasi MHKEHEepHasl 1IKoJIa PaJuoI0KalUuK, PaJUOHABUT ALY U IPOIPaMMHOMN

WH)KEHEpUU
kadeapa adpou3NIECKOTO U JIETHOTO SKCIIEPUMEHTA
4

OaxanaBp

Cemectpbl, (hopMBI IPOMEKYTOUHON aTTECTALMH:

7 (ocennuit) - JInddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.

cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: B.B. IleTrponeBuY, KaH]I. TEXH. HAYK, TOLIEHT

[Iporpamma obcyxneHa Ha 3acefanuu Kadeapsl aspoduznueckoro u jJeTHoro sxcnepumenta 10.05.2023



AHHOTANMA

JIMCIMITIMHA ONMCHIBAIOT TEOPHUIO U MPAKTUKY PaOOTHI AIIEKTPOBAKYYMHBIX, HOHHBIX M TOJYTIPOBOIHUKOBBIX
npuboOpoB M yCTPOHCTB. MHKpPOCXEMOTEXHHMKA (MHTErpajibHas CXEMOTEXHUKA) — pasfed 3JIeKTPOHHKH,
OXBaTHIBAIOLINI MCCIICOBAHUS U Pa3pabOTKy CXEMOTEXHUYECKUX PEIICHHN (AIEKTPUUECKUX U CTPYKTYPHBIX
CXEM), UCTIONb3YEMbIX B MHTETPAIbHBIX MUKPOCXEMaxX M JJIEKTPOHHOHU ammaparype Ha ux ocHose. [Ipu sTom
aHaJIOroBasi JJICKTPOHMKA OXBaTHIBACT TOJIILKO TE€ DJICKTPOHHBIC CPEICTBA, KOTOpPHIC MpPEAHA3HAYCHBI LIS
npeobpa3oBaHus U 00pabOTKH HH(OPMAITH, U3MEHSIFOIIEHCS 110 3aKOHY HEeNpepbIBHOW (DYHKINH, a U poBas
JNEKTPOHUKA — CpEACTBA sl IpeoOpa3oBaHuss M 00pabOTKM WMHGPOpPMAIMK, WU3MEHSIOMICHCS 10 3aKOHY
auckpeTHol (yHkuuu. [ToMHMO 3THX ABYX MOHSATHH, NMPUMEHSIOT MOHATHE «UMITYIbCHAs» JICKTPOHUKA,
CMBICIT KOTOPOT'O CTaHET SCEH M3 MOCIIEAYIOMIEro N3JI0KeHHs MaTepHara.

1. leau u 3apauu

eap AUCUMNIMHBI
- OCBOCHHME CTYJCHTaMH 3HAaHWA W TIPAKTUYECKMX HAaBBIKOB B 00NacCTH CXEMOTEXHHKH
M3MEPUTENBHO-BBIUNCIUTENHHBIX KOoMIUIEKCOB (MBK), m3yueHue CTpyKTypbl U OCHOBHBEIX 3JIEMEHTOB
M3MEPHUTENBHBIX KaHAIOB, UX METPOJIOTUYECKUX U TUHAMHYECKUX CBOMCTB.

3agaun AUCOMIIHHBI
*  (¢opmupoBaHue 0a30BBIX 3HAHUI B OOJIACTH CXEMOTEXHHUKH H3MEPHUTEIbHO-BBIYMCIUTEIBHBIX
KOMIIJIEKCOB;
* HU3Y4YCHHE CXEMOTEXHHKH aHAJOTOBBIX U HU(PPOBBIX H3MEPUTEIBHBIX YCTPONUCTB;
* 00ydeHue OCHOBHBIM METOAAM MPOrPaMMHPOBaHUS YCTPOICTB BBoa-BriBoa MIBK;
* TpuoOpeTeHNe HABBIKOB paOOTHI C COBPEMEHHBIMHU HH()OPMALIMOHHO-U3MEPUTEILHBIMU CUCTEMAMH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEJICTBA MIPH PeLIeHUH 3aJad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
Hay4HbIC U (WIN) TEXHUYECKUE MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAluH, B TOM
(TexHONIOTNYECKUE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C KCIOIB30BAaHUEM MPHUKIATHOIO MPOrPaMMHOIO
(myGnuKanum, mMpoeKThI) obecrnieueHust

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH) u (win) TexHoJOrmYeckod wuHpopMauud B OOJIACTH

TEXHOJIOTMYECKON MH(POPMAIMHK AJIs pelieHnsT  |pOo¢eCCHOHATBHON AEATEIbHOCTH
($yHIaMEHTANBHBIX U MPUKIATHBIX 3324

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUIINHE (MOLYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
- CTPYKTYpY U OCHOBHBIC SJIEMEHTBHl H3MEPUTEIbHBIX KAaHAJIOB HH(OPMAaLHMOHHO-U3MEPUTEIBHBIX
CUCTEM, UX METPOJIOTHYECKUE U AMHAMUYECKHUE XapaKTEPUCTUKH.

YMETb:
- (hopMHpOBaTh CTPYKTYpY TpeOyeMoi H3MEpUTEIbHOM CUCTEMBI C yUETOM CXEMOTEXHHUKH aHAJIOTOBBIX
U TUQPOBBIX HU3MEPUTEIIBHBIX YCTPOICTB;
- paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE€ U YHUKAJIbHOM 3KCIIEPUMEHTAILHOM 000pYI0BaHHH;
- 3¢¢eKTUBHO HCIOIB30BaTh HH(GOPMALMOHHBIE TEXHOJOTMM M KOMIIBIOTEPHYIO TEXHHUKY JJIs
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKJIAJHBIX PE3yIbTaTOB.

BJIaJIETh:




- HaBbIKAMH OCBOEHUS 00JbIIOT0 00BbeMa HHPOPMALINY;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;
- OCHOBHBIMH METO/IaM IPOTrPaMMHUPOBAaHUS BBOAA-BBIBO/IA JAHHBIX.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bsenenne B mpenMer. 2 3
) OcHOBHBIE KOMITOHEHTBI 4 3
N3MEPHUTENBHOTO KaHaa.
3 Mertponoruueckue XapaKTePUCTUKU 6 3
M3MEPUTEIBHOTO KaHaa.
4 JluHamMHu4eckue XapaKTEePUCTHKU 6 3
N3MEPHUTEIBHOTO KaHaa.
5 AHaoropasi CXeMOTEXHHUKA. 12 3
6 [udposas cxeMOTEXHHKA. 10 10
7 NBK TUTS a’POIMHAMUYECKOTO 10 10
JKCIIEPUMEHTA.
8 [Iporpammuoe obecneuenue MBK. 10 10
Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (Ocennuii)
1. BBeneHue B npeamer.

B paMkax [IMCUMIUIMHBI PacCMaTPUBAIOTCA NPUHOMIBI pabOThl JIOTHYECKHX JJIEMEHTOB U
sneMeHTHass 0a3a IU(POBBIX yCTPOICTB, OCHOBHbIE KOMOMHAIIMOHHbIE M HAKAIUIMBAIOIIUE Y3IIbI,
TPUTTEPHI, IPUHIMIIBI OPraHU3alUK U QYHKIMOHUPOBAHHS [TOJYTIPOBOJHUKOBOW MaMSITH, TPUHIUIIBI
paboThl U OpraHU3aMH MUKPOIPOLECCOPOB, MUKPOIIPOIIECCOPHBIX CUCTEM U YCTPOMCTB, BXOISIINX
B COCTaB 3TUX CHUCTEM.

2. OCHOBHEIC KOMITOHCHTBI HU3MCPUTCIIBHOI'O KaHaJ1a.

UsmepurenbHble cucTeMbl 007aJalOT OCHOBHBIMU IpH3Hakamu cpenctB usMepenuin (CHU) u
SBJISIIOTCS. UX CHEeNU(UUECKOl pasHOBUIHOCTHIO. OCHOBHBIMU 00JACTSIMU MPHUMEHEHUSI COOCTBEHHO
W3MEPUTENBHBIX CHCTEM SIBIISIIOTCS HAay4YHBIE HCCIEHOBAHUS, WCHBITAHUS Pa3IMYHBIX OOBEKTOB,
y4€THbIE OllepaLluy, U Ap.

3. Metponorniecknue XxapakTepHCTHKH N3MEPUTEIBHOTO KaHaa.



Cocras uzmepurenbHoro kanana (MK) Bxogst Bce cpencTBa U3MEPEHUsT U TUHUM CBSI3M, HAYUHAS OT
MEPBUYHOTO HM3MEPUTENHHOIO Mpeoldpa3oBarenss 0 CpeICcTBa MPEACTABICHUS HHPOPMAIIH
BKITIOYHUTENBHO. MeTo/Ibl, IPUBEICHHBIC HUXKE, TIO3BOJISIOT PACCUUTHIBATE CIeAyonue 0000eHHbIC
MeTponoruyeckue xapakrepuctuku UK:

- MaTeMaTH4yeckoe okujaHue M U cpenHee KBaJpaTHueCcKoe OTKIOHEHHE CYMMAapHOW MOTPEIHOCTH
UK nns peanbHbIX yCIOBUH 3KCILTyaTalluu;

- HIDKHIOIO M BEPXHIOIO TPaHMIIBI MHTEpPBajia, B KOTOPOM C BEPOATHOCTHIO P HaxomuTca cymmapHas
norpemHocts UK.

Jlnst pacyera 0000IIEHHBIX METPOJIOTHUECKUX XapaKTEPHCTUK CIEeAyeT MCIIOIb30BaTh OAMH M3 TPEX
METO/IOB B 3aBUCHUMOCTH OT 33/1a4 M3MEPEHHH M HCXOIHOW HH(OpPMAUMH — HOPMHPOBAHHBIX B
HopMaTuBHOU gokymeHTaruu (HJ]) MeTpoiornyeckux XapakTepucTHK CPEJICTB H3MEPCHU.

4. JluHaMu4ecKre XapaKTepUCTHKH U3MEPUTEIBHOTO KaHaa.

CpoiictBa CH B OTUHAMHUYECKUX pEXHMMax, T.e. KOrJa BpeMs H3MEHEHHUS U3MEPAEMOH BEIMYHMHBI
CPaBHUMO CO BPEMEHEM H3MEPEHHUs, OIMCHIBAIOTCS COBOKYIHOCTbIO TaK Ha3blBa€MBbIX
OUHAMAYECKUX  XapakrepucTuK. OCHOBHOM WX HHX SABISETCS NOJHAasg JAWHAMHYEcKas
XapaKTEPUCTHUKA, IIOJHOCTHIO OINUCHIBAIOLIAS MPUHITYI0 MAaTEMAaTUYECKYyIO0 MOJEIb AMHAMUYECKHUX
coiictB CH. B kauectBe Hee wucmonb3ywor: auddepeHunansbHble ypaBHEHHs; IMEPEXOIHYIO,
UMITYJbCHYIO HEpPEXOIHYI0, aMIUIUTYAHO-()a30ByI0 M aMIUIUTYAHO-YACTOTHYIO XapaKTE€PUCTUKH;
COBOKYIHOCTb aMIUIUTYIHO-4YaCTOTHOM U (pa309aCTOTHON XapaKTEPUCTHUK; MIEPEIaTOUHYIO (DYHKIIHUIO.

5. AHanorosas CXeMOTEXHHKA.

Amnainoroseie uHTerpanbHbie cxeMbl (AMC) mpenHasHadeHbl Ui TpHeMa, NpeoOpa3oBaHHS U
nepeaadu dIEKTPUYECKUX CUTHAJIOB, U3MEHSIOLIMXCS 10 3aKOHY HenpepbiBHOW (yHkimu. Kaxmaomy
peambHOMY KOHKPETHOMY 3HA4eHHUIO (u3nueckoil BenmuuHbl Ha Bxome AMC cooTBeTcTBYeT
OJIHO3HAYHOE OIPECICHHOE 3HAUCHNUE KaKOro-1n0o mapamerpa (aMIUIUTY/bI, YacTOThI, (a3bl U T.1.)
ANEKTPUUECKOTO HANPSDKCHUS WM TOKA. OJEKTPUYECKHH OKBHBAJICHT IOJHOCTBIO Tepenaet
COCTOSIHME peanbHOH (U3NYECKOM BeMUYMHBL. B  OONBIIMHCTBE cly4yaeB HaOIonaeMoe U
aHAJIM3HPYEeMOE pEajbHOEe COOBITHE (UKCHUPYETCS NaTYMKOM U Tpeodpasyercss B AIIEKTPUYCCKUI
IKBHBAJICHT.

Cemecrtp: 8 (Becennuit)
6. [ludposas cxeMOTEXHHUKA.

[TudpoBoii curuai - 3To CUrHaj, KOTOPBIH MOXET MPUHUMATh TOJIBKO [1Ba (MHOTJA - TPH) 3HAYCHUS,
MpUYEM Pa3pelICHbl HEKOTOPbIe OTKJIOHEHUS OT 3TUX 3HadeHuil (puc. 1.1). Hampumep, HanpsixkeHue
MOXeT MpUHUMaTh J1Ba 3HadeHus: or 0 mo 0,5 B (ypoBens Hyms) wim ot 2,5 10 5 B (ypoBeHb
enMHUIIBI). YCTpOHCTBa, padoTaromue HCKIIOYUTEIBHO C HU(PPOBBIMH CUTHAJaMH, Ha3bIBAIOTCS
U(POBBIMU YCTPOHCTBAMHU.

7. UBK nnsa asponnHaMHU4YeCKOro SKCIIEPUMEHTA.

B aspoauHaMuMKe Ha OCHOBAaHMM MPUHIMIA OTHOCHTEIBHOCTH KIACCUYECKOW MEXAHUKH
chopMynupoBaH TPUHIMI OOpPaTMMOCTH: BEJIMYHMHA, HANpaBlICHWE W TOYKA HPUIOKECHUS
a3pOJMHAMUYECKUX CHJI HE 3aBHCST OT TOTO, OOTEKAeTCs JIM TeJO0 MOTOKOM BO3[yXa, MM YK€ OHO
JBYDKETCSI B HENOIBM)KHOM BO3IyXE, M OIPEAEISIOTCS TOJbKO BEJIMYMHON M HaIpaBICHUEM
OTHOCHUTENBHON CKOpPOCTH Tena W noroka. [IpuHummnm oOpaTMMOCTH MO3BOJSIET BMECTO CHII,
NEHCTBYIOIIMX Ha peanbHbll JIA Tpu ero ABMKEHHM, PACCMOTPETh CHIIBI, JEHCTBYIOIIME Ha
HENoABIKHYI0 Mozenb JIA, oOTexaemyio moTokoM Bo3myxa. Ecmm (puc. 5.1) momens camonera 1
3aKpeNuTh Ha CUCTEME IMHAMOMETPOB U HAIPaBUTh HA HENOJBI)KHYIO MOJEJNb IIOTOK BO3LyXa CO
CKOpPOCTBIO VM, TO IMHAaMOMETpP 2 TOKaXeT MOABEMHYI0 CHIIy Ya M, a JTUHAMOMETp 3 - CHIy
COIIPOTUBJIEHUSI MOJEIN Xa M.

8. [Iporpammuoe obecrnieuenne UBK.



[Mpoektupys JIA Ha JUIMTENBHBIA TMEPHON DKCILTyaTallMd, HEOOXOIUMO, KaK YK€ OTMEYalocCh,
MPOrHO3UPOBaTh M3MEHEHMs BHeIIHeH cpenbl. OAHAKO TOMBITKH IPOTHO3UPOBAHMS Jake Ha
JECSTUIICTHE BIIEPE]] CTAJIKUBAIOTCS C MHOIOYUCIIEHHBIMU HEOIPEAEICHHOCTIMU, HOPOXKIAEMbIMU
HENPEpbIBHBIM HM3MEHEHUEM IIOJIUTHYECKOM, BOEHHOW, IKOHOMHYECKOM OOCTaHOBKHM, PE3KUMHU
CKayKaMHU pa3BUTHS ABHAIIMOHHOM TEXHMKH, YTO, €CTECTBEHHO, OTpa)kaeTcsi Ha 3((EKTHBHOCTH
paspabarbiBacmMoro JIA. HeompeneneHHOCTs MpH TNPOESKTHPOBAHUM SIBJIISICTCS KaK HE3HAHUE
HEKOTOPbIX  KOJIMYECTBEHHBIX  IIapaMETPOB  HCKYCCTBEHHOM  BHEIIHEM  Cpelbl,  OIHAKO
HEOIIPEIeIEHHOCTh TAKOT'0 POAa MOXKET OBITh PACKPHITA B MIPOLIECCE MPOCSKTUPOBAHMS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcHoBHI pagmnoanekrpoHuky [Tekct] : [yaeOHOe mocodue i By30B] / E. 1. ManaeB .— 4-e u3zn. /
[yueb. uzn.] .— M. : Kamxnsbrit nom, 2013 .— 512 c.

2. Ananorosas u niudposas snexrporuka : [lomasiit kype [Teker] / FO. @. Onamumii, O. I1. Tmyakun, A.
. T'ypos ; mox pex. O. I1. I'mynkuna - M.Topsiuas nunus - Tenexom,2005

JomnonHutenbsHas auTeparypa
1. OcuoBsl Teopun Tpansuctopos [Tekct]/H. C. Cnupunonos, -Kues, Texulka, 1969

2. OrnepaiuoHHbBIE YCUJIUTENN U IMHEHHBIe nHTerpaitbHbie cxeMbl [ Texct]/P. Kodmun, @. J{puckon ,
niep. ¢ aun. b. H. bponuna , -M., Mup, 1979

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

MYJIBTUMEIUNHBIE TEXHOJIOTHH, BKIIIOYAs IEMOHCTPALIUIO MPE3EHTALIUN.
9. MeTogu4yeckue yKkazaHus /151 00y4aI0IMXCS M0 0CBOEHUIO TMCIUIJIMHBI (MOXYJIsl)

Crynent, usydatonuii Kypc «OCHOBBI CXEMOTEXHUKH WU3MEPHUTEIEHO-BBIUYUCIUTEIHHBIX KOMILIEKCOB)
JIOJDKEH C OJTHOM CTOPOHBI, OBIIAIETh OOIIMM MOHSTHHHBIM anmnaparoM, a ¢ APYrod CTOPOHBI, JOIDKEH
Hay4YUTHCH MPUMEHSTH NIOJyUYEHHBIC 3HAHUS Ha TIPAKTHKE.

JInst ycnenrHoro u3y4eHust IMCIMIUIMHBI CTYCHT JIOJDKEH 3HaTh ()yHIaMEHTAIbHbBIC TIOHSITHS, 3aKOHbI,
TEOPHH KJIACCHUYECKOH U COBPEMEHHOM (PU3MKH, MAaTEMaTHKH, HEKTPOTEXHHUKH.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0AUMOE BpeMsl Il padOThI CTy/IeHTa HaJ TEMOU.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:
— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— npopaboTKy ydeOHOro marepuaina (o yueOHON M HaydHOH JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX JJIs1 CAMOCTOSATEIIBHOTO U3yUCHMUS;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy B dK3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: WHupopmaTrka ¥ BEIYACIUTEIbHAS TEXHUKA

npouiIb MOATOTOBKH: [IporpammHast HUHXCHEPHS
nepezioBas HHXKCHEepHasH IIKOJIa PATHONTOKAIUY, PATUOHABUTAIIMN U TPOrPAMMHOMN
WH)KEHEPUN
kadeapa adpoU3NIECKOTO U JIETHOTO IKCIIEPUMEHTA

Kypc: 4

KBaTuuKanus: Oakanasp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (BeceHHuit) - Jxk3aMeH

Pa3zpatGoTunk: B.B. IlerponeBud, KaHJ. TEXH. HAayK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (W) TEXHUYECKUE MyOJIMKAIUi U HAyYHO-TEXHHUYECKOM TOKYMEHTAlluU, B TOM
(TexHONOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C HCIHOJB30BAHUEM IMPHUKIATHOTO IPOrPAMMHOIO
(my6nuKauym, MpOeKThI) o0ecrnieyeHHs

OIIK-4 CriocoOeH ocymIecTBIATE COOp U OIIK-4.2 3HaeT OCHOBHBIC HCTOUHUKH HAYYHO-TEXHHUIECKOM
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH) u (WIM) TexXHoJOrMYeckod wuHpopManmuu B OONACTH

TEXHOJOTHYECKOH MH(POPMAITUH JIJIs pelieHusT  (TipodheCcCHOHANBHON AESITETLHOCTH
(dyHJIaMEHTANBHBIX U MPUKIATHBIX 33124

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3yiapTare MU3YUCHHA OUCHUILIAHBI «OCHOBBI  CXeMOTEXHUKH I/IH(I)OpMaI_II/IOHHO-BBI‘-II/ICHI/ITGJIBHBIX
KOMIIJICKCOB» O6y‘laIOH.[HI71CH JOJIKCH:

3HAThb:

- CTPYKTypy W OCHOBHBIC DJIEMEHTHI HM3MEPUTEIBHBIX KaHAJOB WH(OPMAIMOHHO-U3MEPHTEIBHBIX
CHCTEM, MX METPOJOTHYECKHE U AUHAMHYECKHE XapaKTePHUCTUKY.
yMeThb:

- (hopMHpOBaTh CTPYKTYpY TpeOyeMoi H3MEpUTEIbHOM CUCTEMBI C yUETOM CXEMOTEXHHUKH aHAJIOTOBBIX
U TUQPOBBIX HU3MEPUTEIIBHBIX YCTPOICTB;
- paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE€ U YHUKAJIbHOM 3KCIIEPUMEHTAILHOM 000pYI0BaHHH;
- 3¢¢eKTUBHO HCIOIB30BaTh HH(GOPMALMOHHBIE TEXHOJOTMM M KOMIIBIOTEPHYIO TEXHHUKY JJIs
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUUECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIaJeTh:

- HaBbIKAMH OCBOEHUS 00JbII0OT0 00BbeMa HHPOPMALINY;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;
- OCHOBHBIMH METO/IaM IPOTrpaMMHUPOBAaHUS BBOAA-BBIBO/IA JAHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

. MaTerpupytromuii u nuddepeHunpyomui ornepaiuoHHbIe yCUIUTEIH.

. KomOunanmonnas noruka. OCHOBHBIE BEHTHIIH.

. Cxemsl Bentueit : PTJI — cxema 2 «ummy» - «ue», JTJI—cxema 2 «u» - «HEY.
. OCHOBHBIE JTOrHYECKUE QPYHKIUH.

. CocTaBnieHue IOruuecKux QpyHKIHMA.

. Tabnmuna Kapno.

. Tpurrepsl. D u JK tpurrepst.
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. Crarudeckuii CHHXpOHHBIN RS — Tpurrep.

9. JK - Tpurrepsl.

10. JunaMuueCKU TpUTTEDP.

11. Tpurrep IlImurra.

12. ACUHXpOHHBIN ¥ CHHXPOHHBIN (TTapalIebHbINA) CYCTUHK.
13. Peructp ciBura ¢ napamuieabHbIM BBOAOM.

14. Ananoro-ungpoBbie mpeodpazoBaTeu.

15. Meton nmopa3psiiHOTO ypaBHOBELINBAHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst




. BpeMeHHbIe 1 YacTOTHBIE XapaKTEPUCTUKK UHTErpupyomux RC-nieneit.

. BpemeHHbIe 1 yacTOTHBIE XapakTepucTHKH nuddepeniupyromux RC-memnei.
. Jlnozpl, CTaOMIUTPOH, MOCTOBBIE CXEMBI.

. bunosnsipHble TpaH3UCTOPHI.

. YeunuTenb ¢ 00LMM AIMUTTEPOM.

. UcTouHnKY TOKa Ha OUITOJISIPHBIX TPAH3UCTOPAX.

. [ToneBblie TPaH3UCTOPBL.
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. Iuddepennmanbapie yCHIUTENH.

9. OnepanyioHHbIe YCUIIUTENN, O0OpaTHAS CBS3b,

10. aBepTHpYIOMNH U HEMHBEPTUPYIOLIUH OllepaIlIOHHbIE YCUITUTEIH.
11. MeToz IBOHHOTO MHTErPUPOBAHHUA.

12. Jlenbra — curma - npeoopazoBaTeH.

14. Curnansusie tuann UNIBUS.

15. Ilepenaua curnanos no juausm UNIBUS.

buner 1
1.0Onucare unTepdeiic BBoma-eriBoaa nanubix ¢ ALIT na UNIBUS.
2. Onucars ooMeH ganabiMa DBM u AL B mporpaMMHOM pekuMe.

buner 2
1. IlpepbiBanus. MexaHu3M BbI30Ba MPOrpaMMbl 00paOOTKH IPEPHIBAHHIA.
2. O6men nannbiMu ¢ AT B pexume nmpepbiBaHUiA.

Kpurepun onennBanus

Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE PU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPblE HETOYHOCTH.

OHeHKa XOpo1Io 5 0ajIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTcpualli, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBieTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYICHTY, IOKa3aBIIeMy (parMeHTapHBIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems npoBeaenus auddepeHunpoBaHHOrO 3aueTa 1 9K3aMeHa 00yJaroIrecss MOTYT HOJIb30BaThCs
POrpaMMOM JUCHHUIINHBL, a TAKKE CIPABOYHOM JINTEPATYypOH, BBIUMCIATEIbHON TEXHUKON.
JudepeHnrpoBaHHBINA 3a4€T U IK3aMEH MOTYT IPOBOAUTHCS IO UTOTaM TEKyIIEH YCIEeBaeMOCTH U
c/1a4 3aJaHui, UM IyTeM OPraHU3aluy CIIEHHAIEHOTO ONIPOCa, IPOBOANMOTO B YCTHOU (opMe.



