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1. Hean 1 32724 OCBOEHMS AN CHUILIMHBI (MOYJIs1)

1.1. Hean ocBoeHNsI TUCUUTJIMHBI:
— (opmupoBaHUE y CTYACHTOB TEOPETUUYECKUX 3HAHUN U MPAKTUYCCKUX HABBIKOB B 00JacTH
AIEKTPOHUKH;
— (opMHUPOBaHKE TIPEICTABICHUN 00 AIIEKTPO- U PATHOU3IMEPCHUSX;
— TpHOOpETeHHE TPAKTUYCCKUX HABBHIKOB TAWKU W pabdOTHl C OCHOBHBIMH BHUIAMH
PaJIMOAJIEMEHTOB;
— YTEHUE PATUOCXEM CPEIHEH CIIOKHOCTH.

1.2. 3agauu u3y4yeHus1 AMCUMILIUHBI:
— u3yueHue (U3MYECKUX OCHOB pabOoThl U (DYHKIMOHHPOBAHUS DPATUODIEMEHTOB, HUX
KJIaCCU(UKALMIO,  OCHOBHBIE  MapaMeTpbl U  XapaKTepPUCTUKH, OCHOBBI  YTEHHUS
MPUHIUTIHATIBHBIX AIEKTPHUECKUX M MOHTAKHBIX PaTHOCXEM.
— MOJY4YeHHE NPAKTUUYECKUX HAaBBIKOB pPACIO3HABAaHUS DPATUOIIEMEHTOB, OIPENEICHUS HX
MIPUTOJAHOCTH, CIIOCOOOB 3aMEpPOB UX OCHOBHBIX MapaMEeTPOB, MalKe, MOHTaXY M JAEMOHTaXY
JeTajeH.

1.3. BoinoJsiHeHue Tpe0oOBaHUil NPO(ecCHOHAIBLHBIX CTAHIAPTOB:

N3yuenne NUCHUIUIMHBI HAMPaBIEHO Ha TMOJTOTOBKY CIEIHAIMCTOB, CIHOCOOHBIX periaTh
npoOieMbl, BO3HUKAIOIIME  TMPU MPOU3BOJCTBE U OSKCIUTyaTallud W3AETUIl SIEKTPOHUKU U
HAHOXJIEKTPOHUKH C YYe€TOM O00JIacTH, TUIIOB W 3agad Npo(eCCHOHATbHOU MAeATEIbHOCTH B
COOTBETCTBUU C NMPOQPeCcCCHOHATBHBIMH CTaHIApTaAMU:

— 06.005 TIpodeccuonansublii cTanAapT «CIEHAINUCT MO SKCIUTYaTalluy PaAHO3IEKTPOHHBIX
CpencTB (MHKEHEp AIEKTPOHUK) », YTBEPKICHHBIN NMPUKa3oM MHUHHCTEpPCTBA TPya U COLUAIbHON
samuTthl Poccuiickoit @eaepanun ot 31.07.2019 r. Ne 540u (3apeructpupoBan Muntoctom Poccun
28.08.2019 r. Ne 55756).

— 40.058 TIpodeccuonanbHbiii cTaHAapT «MHKEHEp - TEXHOJOT IO MPOHW3BOACTBY H3IEITHI
MHUKPOSJIEKTPOHUKH », YTBEPKICHHBIM NpPHKa30M MUHHCTEPCTBA TpyJa M COLMAIBHON 3alllUThI
Poccuiickoit ®eneparuu ot 03.07.2019 1. Ne 480 (3apeructpupoBaH MmuHiocTtoM Poccumn
29.07.2019 r. Ne 55439).

2. MecTo qucuuniannsl B crpykrype OOII BO

JucuuminuHa BKIIOYEHa B 4YacTh, (OPMUPYEMYIO YYaCTHHKAMH OO0pa30BaTEIbHBIX
OTHOILICHUH b1.0.08.04 yuebHOro mmana mo HampaBieHuto mnoaroroBku BO 11.03.01
Pamnorexnuka npoduns: «HTErpupoBaHHBIE CUCTEMBI 0€30MacHOCTHY. V3yueHue AUCIUILTUHBI
«PamnosnexkTpoHuKa» 6a3upyeTcs Ha MOHATUSAX M METOJIaX, Pa3BUBAEMbIX B s MaTEMAaTHUECKUX
U €CTEeCTBEHHOHAYYHBIX JUCHUIUIMH. JI7 yCHemrHoro u3y4eHusi Kypca HEoOXOJuMO 3HaHUE
CJIEIYIOLIUX Pa3/IeNIOB U3 COOTBETCTBYIOIIUX JUCIIUTIINH:

— obmras ¢usMKa (ANMEKTPUYECTBO U MArHETH3M): JJEKTPOCTATHKA, TIOTEHIUAI, TOCTOSHHBIN
ANEKTpUYECKHil TOK, 3akoHbI Oma u Kupxroda, mepeMeHHBIH SIEKTPUYECKUN TOK, aKTUBHOE U
pEaKTHUBHOE CONpPOTHUBIIEHHE. BeKTOop MarHMUTHOW WHAYKUMH, 3akoHbl Amnepa u JlopeHua,
AJIEKTPOMAarHUTHasi MHAYKLHS, 3aKOHbI MakcBea.



— BIIEMEHTHI (PYHKIIMH KOMILIEKCHOTO MEPEMEHHOTO. J[eHCTBHS ¢ KOMIUIEKCHBIMU YHCIIaMU: B
anreOpandeckoi, TPHrOHOMETPHUYECKON U MmoKa3zaTenbHbIX (hopmax. [loctpoenue rpagukos.

B cBoto ouepenp, 0OCBOGHUE TaHHON AMCHUILIMHBI HEOOXOIUMO ISl BBITIOJTHEHUS BBITYCKHBIX
KBaJTM(HUKAIMOHHBIX paboT Mo crenn(uyeckuM CBOMCTBaM M TpoleccaM B AIIEKTPUYECKUX H
PaTMOTEeXHUYECKHX LETISX.

[Ipy ocCBOEHWM IUCHMIUIMHBI OOYYArOIIMKCS CMOXKET YaCTUYHO IPOJEMOHCTPHPOBATH
cienyromue 0600menHbie TpyaoBbie pyHknun (OTD):

— DKcIUTyaTtaiusi paguodJIeKTpOHHOM amnmapatypbl (mpodeccuoHanbHbiid  ctangapt 06.005
«CrienuanmcT 1o 3KCIUTyaTalluy paarodIeKTPOHHBIX CPEACTB (MHKEHEP AIIEKTPOHUK)», koa B/01.5,
ypoBeHb kBannukanuu 5; kox B/02.5, ypoBenb kBanudukanuu 5).

— Pa3paboTka eqMHUYHBIX TEXHOJIOTUYECKUX MPOIECCOB U PEKOMEHANNHN 110 YCTPAHEHHUIO U
MpeaynpexIeHNI0 Opaka B TPOM3BOJICTBE H3/CIUNH MHKPOIIEKTPOHUKH (MTPO(deCCHOHATBHBIN
cranaapt 40.058 «WHxeHep-TeXHOIOI O MPOU3BOJACTBY H3ICIUNA MHUKPOIIEKTPOHUKUY», KOJ
B/01.6, ypoBenb kBanuduxaruu 6).

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS COJAEPKAHUS IUCHUIIUHBI

[Ipomecc wm3yueHUs AWCIUIUIMHBI HAMpaBJIeH Ha (OPMHUPOBAHUE DIIEMEHTOB CIEIYIONTUX
komrereHui B cootBercTBUH ¢ ®I'OC BO 1 OOIT BO 1o ganHOMY HanmpaBJIeHUIO MOATOTOBKH:

oomenpogdeccuonanbubix komnerenuuii (OIK):

— OIIK-2 — CiocoGHOCTh caMOCTOSITETFHO TTPOBOUTH SKCTIEPUMEHTAIBHBIC UCCIICTOBAHMS

Y WCIIOJIH30BaTh OCHOBHBIC MPHUEMBI 00pabOTKH M MPEACTABICHUS MOJTYICHHBIX TaHHBIX.

B pe3yabTaTe 0CBOCHHS JUCHMILIMHBI CTYIEHT 10JI2KEH

3HaTbh: OCHOBHBIE METOJIbI M CPEICTBA MPOBEIACHUS HKCICPUMEHTAIBHBIX HCCIIEIOBAaHUM,
CHUCTEMBI CTaHAAPTU3AIUHN U CepTU(DHUKAIIUH.

YMerb: BBIOMpaTh CIOCOOBI M CPEICTBA M3MEPEHHM M TPOBOJUTH AKCIIEPUMEHTAIBHBIC
HCCIIEIOBAHHSL.

Baanerb: crmocobamu 00paOOTKM M MPEACTaBICHHUS TIOJYyYEHHBIX JaHHBIX M OIECHKH
MOTPENTHOCTH PE3YJIHLTATOB U3MEPECHUM.

4. Coaep:xanue H CTPYKTYpPa JMCUHUILIHHBI (MOTYJIs)

4.1. Conep:xaHue pa3aesioB JUCHUTLTHHBI

Tabauma 1
o HaumenoBaHue Conepranme pasnena Dopma TeKyLLero
pasjesa KOHTPOJISA
1 2 3 4
Bsencnue OOu1ue cBefieHus 0 paguokomMnoHeHTax. [lonsaTus Komtoxksuym Nel,
PIIEKTPUYECTBO U DIIEKTPUUECKUN TOK. TexHomorus KOMITIBIOTEPHOE
naiiku. [[BeToBbIe MapKUPOBKH Pain0’IEMEHTOB. tectupoBanue (I),
JIP




1 [IaccuBHEBIE
ITMHENHBIE

DJICMCHTOB.

Konpaencaropsl, kiraccuukaius, OCHOBHBIC
napamMeTpbl, 0003HaYCHHS, IpUMEHEeHne. Pe3ucropsl,
PalMOKOMITOHEHTHI [THIIbI, KiIaccu(uKaius, 0003HaueHus,, OCHOBHBIC
rapameTpsl, IpUMEHEHHEe. MOTOUHbIE U3/1€THS,
CBOMCTBA, XapaKTEPUCTUKH, PA3HOBUHOCTH,
npuMeHeHne, 06o3HaueHus. [lapannensaoe u
[10CJIEI0BATEIBHOE COCIMHEHHNE TTACCUBHBIX

KomtokBuym Nel,
KOMIIBIOTEPHOE
tectupoBanue (1),
JIP

2 [lonxynpoBoauukoB |OOmIME CBEIEHUS O MOJIYIIPOBOAHUKOBBIX IPUOOPAX.
bIC Jlnonpl, knaccudukanus, CBONCTBA, MapKUPOBKA U
PaZMOKOMIIOHEHTHI |cucTeMa 0003HaueHU, puMeHeHue. TyHHeIbHOI
TM0J1, CBOMCTBA, IPUMEHEHHE. TpaH3nuCTOPHI,
KJ1acCU(UKalisi, OCHOBHBIE ITapaMeTpbl, MAPKUPOBKA U
cuctema 0603HaueHuil. Tupucropsl, Knaccuduxanms,
OCHOBHBIE [TAPAMETPBI, IPUMEHEHHE.

KomtoxkBuym Ne2,
KOMIIBIOTEPHOE
TECTUPOBAaHUE
(1), JIP

€ CUCTCMbI

3 [HHurerpanbHble OO61ue noHsITHs.. MUKPOKOHTPOJUIEPHI U KomnokBuym Ne3,
MUKPOCXEMBI rporpaMmaropsl. [lepcrieKTUBbI pa3BUTHS KOMITBIOTEPHOE
MUKPOAJIEKTPOHUKH. TECTUPOBaHUE
HoBble MaTepuaisl Ul SIEKTPOHUKH. (I11), JIP
4 |Muxkponpoueccopsl |ApXUTEKTYPa MUKPOIIPOLIECCOPHBIX CUCTEM. KosmnokBrym Ne3,
" Cuctemnsbie muHbl. OOIIas TUHA IS aIPECOB U KOMIIBFOTEPHOE

MHUKPOIPOIIECCOPHBIIaHHBIX. 3allOMUHAIONIME ycTporcTBa. [Ipsmoit focTyn rectupoBaHue
Kk mamsTu. OyHKIMOHaAIBHAs cxeMa Mukporporeccopa. (II1), JIP
LleHTpasibHOE TPOLIECCOPHOE YCTPONCTBO.
ApU(hMETUKO-JIOTHIECKOE YCTPONCTBO.

4.2. CTpyKTypa TUCHUNINHBI

4.2.1. O6masi Tpy10eMKOCTh THCIMIIMHBI COCTaBJseT 5 3aueTHBIX eauHuI] (180 4.)

Tabaua 2
Bun paéorsl TpynoeMKoCTb, Yachl
5 cemectp Bcero

Oo6masi TpyroeMKocThb (B 4acax) 180 180
KonrakTHasi pabora (B yacax): 68 68
Jlexyuonnvie sanamust (J1) 34 34
Jlabopamopuvie pabomut (JIP) 34 34
CamocTosiTesqibHast padora (B yacax), B TOM 85 85

4ucJe KOHTAKTHasi padora:

Kypcogas pa6ota (KP)/ Kypcosoii npoext (KII)

He npenycmortpen

He npenycmortpen

CamocTosTenbHOE U3yUeHHEe pa3ieroB/TeM 85 85
IToaroroBka um NpoxoxkaeHNe NPOMEKYTOTHOM 27 27
arTecTaluu

Bua npomMesKyTo4HO#M aTTecTaluu 9K3aMeH K3aMeH

4.2.2. JleKIHOHHBbIE 3AHATUSA

Tao0mauua 3




Tema

/i
1 2
1 | O6ume cBeneHus 0 paaAnoKOMIIOHEHTaxX. [IOHATHS SEKTPUIECTBO U AIEKTPHUECKUI TOK.
2 | Konpencaropsl, kiaccuukaius, OCHOBHBIC TapaMeTphl, 0003HAYECHUs1, IPUMEHEHHE.
3 | Pe3uctopsl, THIbI, K1accudukanus, 0003Ha4YEHHs, OCHOBHBIE TApaMETPbI, IPUMEHEHHE.
4 MoTouHble U3/ensl, CBOMCTBA, XapaKTEPUCTUKH, PA3HOBUIHOCTH, IPUMEHEHHE,
0003HaYCHHSI.
5 | lapamnenbHOE U MOCIEA0BATEIBHOE COCTUHEHUE TACCUBHBIX MIEMEHTOB.
6 | O6mue cBeeHHS O MOTYITPOBOJHIUKOBBIX TPUOOpax.
7 | Auonpl, kiaccudukanus, CBOMCTBa, MapKUPOBKA U CUCTEMa 0003HAYE€HUM, IPUMEHEHHE.
8 | TyHHenbHOM MO, CBOWCTBA, IPUMEHEHHUE.
9 Tpan3ucropsl, kinaccuduKkanus, OCHOBHbIE IapaMeTpbl, MapKUpOBKa M CHCTEMa

0003HAYEHUIA.

10 | Tupucropsl, K1accudukaiysi, OCCHOBHbIE TapaMeTPbl, IPUMEHEHUE.

11 | UuTerpanbabie MUKpocxembl. O0IIMe NOHSITHUS.

12 | MUKpPOKOHTPOJUIEPHI U IPOTPaMMAaTOPBI.

13 | ApxuTekrypa MUKpPOIIPOLIECCOPHBIX CUCTEM.

14 | Cucremnsie muHbl. OOMmIas MKWHA I aIPECOB U IAHHBIX.

15 | 3anomuHaromue yctpoictsa. [Ipsamoit 1ocTyn K mamsTH.

16 | ®yHKIMOHANIbHAS cXeMa MUKpompolieccopa. LleHTpaibHOE TpoIecCOpHOE YCTPOUCTRBO.

17 | ApudmMeTuKO-I10ruIecKOe yCTPOHCTRO.

4.2.3. IlpakTHyecKkue 3aHATHSI HE TPEIYCMOTPEHBI TIJIAHOM.

4.2.4. J/labopaTopHble padoThI

Tabauma 4

Ne Tema

1 [HMccrnenoBaHue CBOMCTB paIMOKOMIIOHEHTOB.

2 [MccnenoBaHue BHEUTHUX XapaKTEPUCTUK HCTOYHUKOB HAINPSHKEHUS] 1 HCTOYHUKOB TOKA.
3 UluHeiiHas >neKTpUYecKas Ielb MOCTOSIHHOTO TOKA.

4  MccnenoBaHue CBOMCTB pE3UCTOPOB.

5 |AccienoBaHue noiaynpoBOAHUKOBBIX JUOJIOB.

6 |[MccienoBanue 1enu ¢ pacipeaeieHHbBIMU ITapaMeTpaMHu.

7  HccnenoBanue paOOTHI JIOTUYECKUX UHTETPATBHBIX CXEM.

8 |MccrnenoBaHue HEMMHEWHON PE3UCTUBHOM LIEMN.

9 |WccnenoBaHue NIBOUYHBIX CYETUUKOB HA UHTETPAJIbHBIX MUKPOCXEMAX.

10 |MccrnenoBanue NBOMYHO-IECATUYHBIX CYETUMKOB HA MHTErPATIbHBIX MUKPOCXEMaX.

JIaGopaTOpHBI MNPAKTUKYM SBISETCS BaXHBIM DJIEMEHTOM OOY4eHHUs, T.K. NPUBUBACT
HaBBIKM CaMOCTOSTENILHON pabOThl Ha pazIMYHOM JlabopaTtopHoM obOopynoBaHuu. JlabopaTopHbie
paboTHI MPOXOJAT B CIEHUATU3UPOBAHHBIX ayauTopusx (206 ayz.), coaeprkaiiye Bce He00X0auMoe
o0opyZoBaHue Al U3Y4eHUs pabOThl AIEKTPOHHBIX CXEM M MPHUOOPETEeHUs HABBIKOB HATaIKU



AJIEKTPOHHBIX CPEACTB. B Xone mpoBeneHus 1adopaTOpHBIX 3aHATUN CTYICHTHI MOJYYar0T HABBIKH
[IaWKU [PA HAaBECHOM MOHTAKE M JIEMOHTa)XX€ PaJUO3IEMEHTOB, M3y4alOT OCHOBHBIE LBETOBbIC
MapKHPOBKH PaJMOKOMIOHEHTOB. CTYAEHTHI JOJDKHBI COCTABHTH OTYET O BBINOJHEHHOW padoTe,
coJiepKaluil TaHHbIE O IENW U pesyabTarax paboTsl. Ilpum chaye oTdera CTYIEHTHI JOJKHBI
MOKa3aTh MOHUMAHHUE CYIIHOCTH (PU3MYECKUX SIBICHUH B HMCCIEIYEMBIX 3JI€MEHTaX, OOBSCHUTH
IIOJIy4EHHBIE PE3YNIBTATHI U CHIEJIaTh BBIBOABI. B 0TueTe NOKHBI UMETHCS IIMCBMEHHBIE OTBETHI Ha
BOIIPOCHI K J1JaA0OPaTOPHBIM paboTaM.

4.2.5. CamocrosiTe/IbHOE H3y4YeHHe Pa3/1es 0B JUCHHUIIIMHBI

Tabnuma 5
Ne Bonpocsl, BBIHOCHMBIE HA CAMOCTOSATEIIBHOE H3YYCHUE
1. [[laccuBHBIE TMHEWHBIE PAIOKOMIIOHEHTHI.
2. [[lomynpoBOIHUKOBBIE PaJINOKOMIIOHEHTHI.
3. [KoMMyTallMOHHBIE U3JETUA.
4. [3ByKOBOCHPOU3BOJSIINE YCTPOMCTBA U AKYCTHYECKUE CUCTEMBI.
5. |[[IBeToBBIE MAPKUPOBKHU PAAHOIIIEMEHTOB.
6. [[lepciekTHBBI pa3BUTUS MUKPOIIEKTPOHUKH.
7. |HoBble maTepuaiibl AJis 3IEKTPOHUKH.

5. OueHouyHble MaTepuAaJbI A/l TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH
U MPOMEKYTOYHOI aTTecTaluu

5.1. OueHoYHBIe MATEPHAJIBI IS TEKYLIEr0o KOHTPOJISI YCIIeBaeMOCTH

Texymuii KOHTPOJIb YCBOEHHS MPOTPAMMHOIO MaTepualia U MPOMEXKYTOYHas aTTecTalus
CTYICHTOB, M3YYalOIIUX Kypc «PagnosnekTpoHuKa», OCYIIECTBISIETCS B paMkKax OallibHO-
PEUTHHIOBOM CHCTEMBbI 00y4aroUIuXcs, pa3paboTaHHOW M BHEAPEHHOW B MPAKTHKY JAEATEIbHOCTU
KbI'Y. Ilonoxxenue o Oa/uIbHO-PEHTHMHTOBOM cHcTeMe arrecranuu obOydarpommxcs B KBIY
pa3MenieHo Ha caiite www.kbsu.ru.

OCHOBHBIMH HENSIMU OAJITbHO-PEUTUHIOBOM CUCTEMBI aTTECTAIIUH SIBJISFOTCSL:

— CTUMYJIUPOBAHUE CHCTEMATHYECKON KOHTAKTHOM U CaMOCTOSITENIbHOM pabOThI CTYIEHTOB;

— CHUKEHHME PpOJIM CYOBEKTHBHBIX (PAKTOPOB B MpOIECCE€ MPOBEACHUS ATTECTAIIMOHHBIX
MEPOTIPUSITUI;

— TIOBBIIIIEHHE COCTS3aTEILHOCTH B 00pa30BaTeIbHOM MPOIIECCE;

— Olpe/ieTIeHHe PEUTHHTra CTY/IeHTa B COOTBETCTBUU C €T0 JOCTUKEHUSIMH;

— ofecrnieueHHue CHCTEMaTHYeCKOTO0 KOHTpOJISI KadecTBa OOY4YEHHS B COOTBETCTBUU C
TpeboBanusaMu DenepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB  BBHICIIETO
oOpa3oBaHusl.

bannpHO-peTHHrOBass cHUcTeMa aTTeCTAallMd CTYJIEHTOB  IPEAyCMaTpPUBAET IPOBEACHUE
KOHTPOJIbHBIX MEPOTPHUATHI MO JOTMYECKH 3aBEPIICHHBIM OJIoKaM, LUKIaM, pa3iesiaM, a Takxke
MIPOMEXYTOYHAs aTTecTanus B popme sk3amMeHa w/wim 3adera (IuddepeHInpoBaHHOTO 3a4eTa).

[To nmucrummbe «Paauo3neKTpoHHKa» MPOBOAATCA OATUTBHO-PEHUTUHIOBBIE KOHTPOIBHBIC
MEpPOTIPUATHS, BKIIOYAIOIINE TMPOBEACHUE KOJUIOKBHYMa B YCTHOW (opMe U KOMIIBIOTEpPHBIE
TECTUPOBAaHUE CTyIEHTOB. B pamkax OasIbHO-pEHTHHTOBBIX CHCTEMax AaTTECTAllMH CTYACHTOB
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MPEAYCMOTPEHBI MEPBI, CTUMYIUPYIOIINE MOCEIIEHUS 3aHATUN cTyneHTaMHu. OIeHKa YCIEeIIHOCTH

OCBOEHUS ITPOrPaMMHOTr0 MaTepuaiia CTyAeHTaMu nposoautcs 1o 100-6aiapHOM Hikaie.

I[JISI OIIPCACIICHUSA KauCCTBA OCBOCHUSA 06Y'-IaIOH_II/IMI/ICSI y‘-Ie6HOFO mMarcepuaia 1o AMCHUIINHC

HCIIOJIB3YIOTCH CIICAYIOIINEC OUCHOYHLIC CPCACTBA, IPUBCACHHBIC HUXKC.

Tabnuua 6
Ne | Onenounsl | KpaTkas xapakrepucTHKa OLIEHOYHOTO [IpencraBieHne OLEHOYHOTO
m/ | e cpencTBa CpencTBa cpenctsa B hoHIe
|
1 | KomnokBu | CpenctBa KOHTPOJISL YCBOCHHUS Bomnpocer 1o temam
yM yueOHOro MaTrepuajia TeMbl
(MMIaKTHYeCKOW eIUHMUIIBI),
OpraHM30BaHHOE KaK yueOHOE 3aHSTHE B
BHJIEe coOeceI0BaHuE MPEIOIaBaATENS C
00yJaronmMucs
2 | Tect Cucrema CTaHIapTU3HUPOBAHHBIX donx TECTOBLIX 3aJaHuN
3a/laHuH, MO3BOJISIOIAs pa3MenieHbl Ha
aBTOMATU3UPOBATh IMPOLENYPY 00pa3oBaTeILHOM MOpTaJie
W3MEPEHUS YPOBHS 3HAHUU U YMEHUU KBI'Y
oOydJaromierocs http://open.kbsu.ru/moodele/cour
se/view.php?1d=4295/
3 | MotuBamu | lleneBas mogdopka 1aHHBIX, I'pynnoBoit xxypHain
s XapaKTepU3YIOIINX yI4EOHYIO MOCEIaEMOCTH 3aHSITUI; KYypHAJ
(JINYHOCTH | aKTUBHOCTH U MOTHBALIUIO npernoaBaTelis; pedepaTsl, Icce
oe oOyuaronuxcs U pyrue MaTepuaibl
OTHOIIEHH
e)

5.1.1. KolsIoOKBHYMBI

B teuenue cemecTtpa mpoBoAsATCS 3 KOJJIOKBUYMA, KOTOPBIE OLICHUBAIOTCS 0 7 0AJUIOB KasKIbIi.
Ilepswviu konnoxsuym:
OO01ue cBeeHHs 0 PaTUOKOMIIOHEHTAX.

1
2
3
4
5.
6.
7
8
9
1

0.

TexHonorus naiiku. Pa3nuuus Mexay naikoil ¥ CBapKOM.

Tumnsl KOHIACHCATOPOB. OCHOBHEBIE mapaMeTpbl KOHACHCATOPOB.

«HBGTOB&H» MAapKHUpPOBKa KOHACHCATOPOB.

MeToip1 3aMCpa EMKOCTU U OIIPCACICHUA IIPUTOJHOCTH KOHACHCATOPOB.

Tunst pesuctopoB. OCHOBHBIE TapaMETPbl PE3UCTOPOB.
«IBeToBas» MapKHUpPOBKA PE3UCTOPOB.

KJ'IaCCI/I(I)I/IKaI_[I/IH PE3UCTOPOB, KOAUPOBOYHBIC 0003HaYCHHS.

HapannenLHoe 1 1IOCJICI0BATCIIbHOC COCAMHCHUEC ITACCHUBHBIX 3JICMCHTOB.
I[eJ'II/ITeJ'IL HaIps’KCHU .

Bmopou xonnoxeuym:

1. ITaccuBHEIC THMHEHHBIC pPaanOKOMIIOHCHTHI.

2. OOmas xapakTepuCcTUKa MOTYITPOBOTHUKOBBIX MPUOOPOB.
3. CoiicTBa u K1accuduKamms 1100B.
4. Tunsl 1 MapKUpPOBKA IUOOB.
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http://open.kbsu.ru/moodele/course/view.php?id=4295/

TyHHENBHBINA TUOM: CBOWCTBA U IPUMEHECHHUE.

OO1mas XxapakTepHCTHKa TPAH3UCTOPOB.
Knaccugukanus u napaMmeTpsl TPaH3UCTOPOB.
MapkupoBKa 1 cructeMa 0003Ha4eHU I TPaH3UCTOPOB.

. O01as xapakTepucTUKa THPUCTOPOB.

0. Knaccudukanusi 1 OCHOBHBIE ITApaMeTPbl THPHCTOPOB.

S e XN

Tpemuii KonnoOKGUYM:
OO011ast XapakTepUCTUKA HHTErPAIbHBIX MUKPOCXEM.
MHUKpPOKOHTPOJIIEPHI, TPOTPAMMATOPHI.
Turmbr MEUKpOCXeM, MApKUPOBKA U 00JIaCTH TPUMEHEHHS.
ApXHUTEKTypa MHKPOTIPOIIECCOPHBIX CUCTEM.

1
2
3
4.
5. CucreMHbI€ IITUHBI.
6. OOmias muHa A5 aAPECOB U JaHHbBIX.
7. 3anomuHaromue ycrpoicrsa. [Ipsimoii qoctyn Kk mamsTu.
8. DyHKIMOHAJBHAS CXeMa MUKPOIPOIIECCOpa.
9. llenTpanbHOE MPOIECCOPHOE YCTPOUCTBO.
10. ApudmeTuko-1oruueckoe ycTpoiucTBo.
MeToanyeckne peKOMeHIAIUH 110 MOAT0TOBKE K KOJJIOKBUYMaM
— mpopaboTaTh KOHCIEKTHI JIEKIHI [0 BOIIPOCcaM KOJJIOKBUYMA;
— MPOYUTATh OCHOBHYIO U JONOJHUTEIBHYIO JINTEPATYPY, PEKOMEHI0BAHHYIO M0 U3y4aeMbIM
BOIIPOCAM;
— OTBETUTH HA BONPOCHI KOJJIOKBUYMA;
— IpU 3aTPYAHEHHUSX, IPOKOHCYITUPOBATHCS € MIPEMOIaBATEIEM.
Kpurtepuu oneHUBaHUS HA KOJJIOKBHYMAX
Bo Bpems ycTHOTO ompoca Ha KaXKIOM KOJUIOKBHUYME CTYACHT MOXET MOJY4UTh 0 7 OaljioB.

[Ipu 3TOM OLIEHUBaETCS:
- BJIaJIeHUe TePMUHAMHU, TOHITUSIMH, TPUHLIUIIAMY;
- SICHOCTh, YETKOCTb U JIOKA3aTeIbHOCTh U3JI0KEHUSI OTBETOB Ha BOIPOCHI;
- CUCTEMHOCTb 3HaHUI, yMEHUI U HABBIKOB IO TEME.
[To uroram ycTHOTO Ompoca Ha KOJJIOKBUYME CTYJEHTY BBICTABIISECTCS:
a) 6-7 OamoB, eciau BIAJEET B MOJHOM 00bEeMEe MPOrpaMMHBIM MaT€pUAIOM, BBIHECEHHBIM Ha
KOJUIOKBHYM, JJOCTaTOYHO TIIyOOKO OCMBICIMBAET TeMY (pa3/iell), NCUEpPIIbIBAIOIIE OTBEYAET HA BCE
BOINPOCHI, BBIACISET IPH OSTOM CaMO€ CYIIECTBEHHOE, YMEEeT aHaJIH3upOoBaTh, CpPaBHUBAET,
KIacCU(pUIMPOBaTh, 00001aTh, KOHKPETH3UPOBATH U CUCTEMATU3UPOBATH MPOTPAMMHBIM
MaTepHal, 4eTKO (JOpMHUPYET OTBETHI;
0) 4-5 OamnoB, eciu BiageeT Y4eOHBIM MaTepUATIOM, BBHIHECEHHBIM Ha KOJJIOKBUYM IOYTH B
MOJIHOM o0beMe (MMEeITCS MpoOenbl B 3HAHUSAX TOJIBKO B HEKOTOPBIX, OCOOEHHO CIIOXKHBIX
BOIPOCAX); CAMOCTOSITENILHO M OTYACTH MPU HABOJAIIMX BOMpPOCAX JAaeT MOJIHOIICHHBIE OTBETHI Ha
BOIPOCHI; HE BCEr/la BBIJENSET HauboJiee CYyIIECTBEHHOE, HE JIONMYCKAeT Cepbe3HbIX OUIMOOK B
OTBETaxX;
B) 2-3 Oanya, eciu He OCBOMJ 00s3aTeNbHBI MUHUMYM 3HaHHUH IpeaMeTa, He CocoOeH OTBETUTh
Ha BOIPOCHI JaKe MPU JOTOJHUTEIBHBIX HABOJAIINX BOMPOCAX;
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F) €CJIn OTBCTHI CTyACHTA IO yqe6HBIM MarcepuajiaM KOJUIOKBUYMa OLCHUBAKOTCA KOJIUYCCTBOM
0ayuIoB MeHee 2, TO CTYJCHTY BhicTaBisieTcs: 0 OayioB.

5.1.2. TecToBbIE 3aJaHUA 110 AUCIUILINHE

B Tedenune cemectpa TpHIKIBI TPOBOJUTCS KOMIBIOTEPHOE TECTUPOBAHHUE CTYJIEHTOB (Uepe3
kaxaoro 1/3 cemecrtpa). Ha TectupoBaHue BBIHOCSATCS OCHOBHBIC BOTIPOCHI, pACCMOTpPEHHBIC 3a
OTYETHBIN Tiepuoi. TecToBbie 3a7aHusl B TIOJIHOM O00beME MO AUCIIUIUIMHE Pa3MEIICHbI 0 aJpecy
http://open.kbsu.ru/moodele/course/view.php?id=4295/

[lonHplil mepeueHb TeCcTOB NpUBOAUTCS B OaHke TecToBbIX 3adaHuil KBI'Y. B teuenue

ceMecTpa CTYAEHTBl TPWXAbl TecTUpYIOTCA. OHU HMEIT BO3MOXKHOCTb, MOCJIE MPOXOKICHUS
pErucTpanyy NpoMUTH OHJIANH-TECTUPOBAHUE, B TOM YUCJIE B PEKUME CAMOKOHTPOJIS.
[Ipu kaX/10M TECTUPOBAHUHU CTYACHT MOXKET MOJIYYUTh A0 5 OasljIoB.

MeToauyeckye peKOMEH/IANMH 110 MOAT0TOBKE K TECTUPOBAHUIO
TecTel — 3TO BONPOCH! WM 33JaHUs, NPEIyCMAaTPUBAIOLIIME KOHKPETHBIM, KPaTKUM, YETKHUU

OTBET Ha HMMEIOIIHECS 3TaJOHBI OTBETOB. IIpW CaMOCTOSTEIIHLHOW IMOATOTOBKE K TECTHPOBAHHIO
CTYJIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, TPOPA00TaTh MH(POPMAITMOHHBIM MaTepual MO AWCIUIUIHHE.
[TpOKOHCYIBTUPOBATHCS € TPEIOIaBaTEIIeM 110 BOIIPOCY BBIOOpA yIEOHOH JIUTEPaTypHI;

0) mpucTymnas K paboTe ¢ TeCTaMH, CTYACHT JIOJDKEH BHUMATEIBHO W JIO0 KOHIIA TPOYECTh
BOIIPOC | TMpeJyIaraéMble BapHaHThl OTBETOB. BBIOpaTh MpaBMIIbHBIE (MX MOKET OBITh HECKOJIBKO).

B) B [IPOLIECCE PEIICHHS], CTYJEHTY KeNaTeIbHO MPUMEHSITh HECKOJIBKO MOIX0J0B B pEIICHUN
3alaHusl. DTO MO3BOJISIET MAaKCUMaIbHO THOKO ONEpUpPOBaTh METOJAAMU PELICHUS, HaX0Is Kax bl
pa3 ONTUMAJIbHBIA BapUAHT.

Kpurepuu ¢popmupoBanus oneHOK (0aJ1710B) 10 TECTOBBIM 32/IAHUSIM.

[To pe3ynbraTtaM Ka)xa0ro TeCTUPOBAHUS CTYACHT MOKET HNOJIY4YUTh 10 5 6ayioB (Bcero 15
OaJIJIOB B TEUECHUE CEMECTPA).

[Ipu 3TOM CTyIEHTY BBICTaBJISETCS:

— 5 6ayu1oB npu MpaBUILHOM BhIMOTHEHUN 91-100% OT 0011ero Yyncia TeCTOBBIX 3aJaHui;
— 4 6anna npu 81-90%;

— 3 6ayna npu 61-80%;

— 2 6aina npu 36-60%.

[Ipu xonuyecTBe MpaBUIIBHBIX pelieHud MeHbie 36% oT 00Iero yucia TeCTOBBIX 3aJlaHui
CTYICHT HE MoJIy4aeT OaioB.

Kputepuu onleHuBaHus MOTHBAINH (IMYHOCTHOIO OTHOIIIEHHS )

B Teuenue cemecTtpa TpmKIbl (depe3 KaXKIO€ TPETh CeMecTpa) MPOBOAUTCS OILICHUBAHUE
MOTHBALUH (JITYHOCTHOTO OTHOIIEHUS) 00YJaroLIerocsi K OCBOEHUIO MPOrpaMMHOT0 MaTepHaia 1o
aucuuIuiiHe. [Ipy 3TOM CTYZIEHT MOXKET MOJYy4uTh COOTBETCTBEHHO 3, 3 u 4 GamioB (Bcero 10
OaioB 3a ceMmecTp). baiibl BBICTaBIAIOTCA IpenojaBaTeleM € y4eToM YueOHOM aKTMBHOCTHU
oOyyaromerocsi, B TOM 4YHCJI€ CBOEBPEMEHHOTO BBINIOJHEHHMS KOHTPOJIbHBIX MEpPONPHUSATHH, IO
UTOraM KOHTAaKTHOM paboThl C IperojaBaTelieM, IpeJcTaBlieHHe pedeparoB, 3cce U APYrux
MaTEpHUAIIOB MPEIOIAaBATENIO.

Ilocne xaxmgoro »srtama (Bcero 3) OaUIbHO-PEHTUHIOBOM aTTeCTallud MpernoaBaTeb
MPUHUMAET PEIICHWe O BBICTABICHHM YKa3aHHBIX OamnoB (3,3 u 4 1o MNPUHIUIY 3a4TEHO -
He3auTeHo 0e3 rmepexo/ia K MEHBIINM Ludpam).
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5.2. IIpoMe:xxyTOoUHAs aTTecTALUS

HpHMeprIﬁ MNEepeICHb BOIIPOCOB, BLIHOCUMbBIX HA 3K3aM€H 10 ITUCHUILIMHE (MOL[y.]'IH):

1.  OOmwue cBeeHHs O PAJUOKOMIIOHEHTAX.

2. Texnonorus naiiku. Paznuuus Mmexay naiikoi U cBapKoil.

3. Twunst koHnencaropoB. OCHOBHBIE MTapaMeTPbl KOHICHCATOPOB.
4.  «lIBeToBas» MapKUPOBKA KOHJIEHCATOPOB.

5. Meroapl 3amepa eMKOCTH U OIpEEIeHHs IPUTOJHOCTH KOHJIEHCATOPOB.
6.  Twunst pesuctopoB. OCHOBHBIE TAPAMETPHI PE3UCTOPOB.

7.  «llBeToBas» MapKUpOBKa PE3UCTOPOB.

8.  Knaccudukanus pe3sucTopoB, KOJIUPOBOUYHBIE 0003HAUCHHS.
9.  IlapamnenpHoe U MOCIEIOBATEILHOE COEIMHEHNE TACCUBHBIX 3JIEMEHTOB.
10. [enurenb HaNpsHKEHUS.

11. ITaccuBHBIE NTMHEIHBIE PAAMOKOMIIOHEHTHI.

12.  OGmas xapakTepuCcTUKa MOJTYIMPOBOIHUKOBBIX TIPUOOPOB.
13. CpoiicTBa u KnaccupUKAIKS JHOJIOB.

14.  Twunel 1 MapKUPOBKA JTUOIOB.

15. TyHHENbHBIN AUOI: CBOMCTBA U MPUMEHEHHUE.

16. OOmas xapakTepUCTHKa TPAH3UCTOPOB.

17. Knaccudukarus u mapameTpbl TPaH3UCTOPOB.

18. MapkupoBka U cucteMa 0003Ha4eHHUI TPAH3UCTOPOB.

19. OO6mas xapakTepuCcTHKa TUPHUCTOPOB.

20. Knaccuduxaius 1 OCHOBHBIC ITApaMeTPhl TUPHUCTOPOB.

21. OO6mas xapakTepuCTUKAa HHTETPATbHBIX MUKPOCXEM.

22.  MUKpPOKOHTPOJUIEPHI, IPOTPAMMATOPHI.

23. Tumbel MUKpPOCXEM, MapKHPOBKA U 00JIACTH TPUMEHEHUS.
24. ApXUTEKTypa MUKPOIMPOLIECCOPHBIX CUCTEM.

25. CucreMHbI€ NIUHBI.

26. OO0mas muHa YIS aAPecOB U JaHHBIX.

27. 3anomuHarouime ycrpoiictsa. IIpsmoil 1ocTym K mamsTH.
28. @yHKUMOHAJbHAs CXeMa MUKPOIPOLECCOPA.

29. leHTpaibHOE MPOIECCOPHOE YCTPOUCTBO.

30.  ApudMeTHKo-I0THYecKOe yCTPOUCTBO.

31. KoMMyTalmoHHbIe U3AEHUA.

32. IlepcnieKTUBBI pa3BUTHSI MUKPOIJIEKTPOHUKH.

33. Hossle MaTepuansl sl SIIEKTPOHUKH.

MeToanuecKue PECKOMCHAALIMH 110 MOArOTOBKE K Inpoueaype OCYHICCTBJICHU A
NPOMEKYTOYHOM ATTECTAIIMN.
IloaroroBka CTYACHTOB K 3K3aMCHY BKJIFOYACT npopa60T1<y J'IeKI.[PIfI, B TCUCHHUC CCMCCTpa U

HCMIOCPCACTBCHHYKO IMOATOTOBKY B JHH, MNPCAHICCTBYIOIIMC OJSK3aMCHY, BKJIIOHasA, KOHCYHO,
MOATOTOBKY K KOJIJIOKBUYMAaM, TCCTUPOBAHUIO, BBIITIOJIHCHHUIO J'Ia60paTOpHBIX pa60T H UX 3alIUTy.
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I[JISI IMOATOTOBKHU K OTBETAM Ha 3K3aMCHAIIMOHHLIC BOIIPOCHI (OHI/I BbIJJAIOTCA B KOHIIC
CGMGCTpa) CTYACHT JOJDKCH MCIIO0Jb30BaTh HC TOJBKO KYpC JICKI.[PIﬁ, HO W OCHOBHYIO H
AOIMOJIHUTCIIbHYIO JIMTCpATypy A Bblpa60TKI/I YMCHHA JaBaTb Pa3sBCPHYTBIC OTBCTHI Ha
IMOCTAaBJICHHBIC BOIIPOCHI.

B X0J€ INMOATOTOBKH K 3K3aMCHY CTYJACHTY HGO6XOILI/IMO o6pa1uaTb BHMUMAaHHUEC HC TOJIbBKO Ha
YPOBCHDb 3alilOMHUHAaHMA, HO U HAa CTCIICHb IIOHMMAaHUA U3Yy4aCMbIX BOIIPOCOB. A a10 JOCTUTACTCA HE
IMPOCTBIM 3ay4YUBAHHWECM, a4 YCBOCHHCM IIPOYHBIX CHCTCMATH3UPOBAHHBIX 3HAHUA aHATUTHYECKUM
MBIIIJICHUEM. CJICIIOBaTeJII)HO, HCMOCPCACTBCHHAA IOAIOTOBKA K 3K3aMCHY JOJDKHA B PAa3yMHbBIX
Iponopuudax COUCTaTrbh U 3allIOMUHAHUC, U IOHUMAHUC IIPOTrpaMMHOT'0O MaTcpurajia.

Kputepuu olieHHUBaHHUS HA dK3aMeHe
Ilo wroram »K3ameHa CTYACHTY, H3 MAaKCUMAJbHOI'O KOJIMYCCTBA 6aJ'IJ'IOB, KOTOpPOEC

coctaBigeT 30, BLICTaBIISIETC:

1) ot 27 no 30 6ansoB, ecinu BIaACET MPOrPpaMMHBIM MaTEPHAJIOM TI0 IUCIUILIMHE B MTOJHOM
o0beMe; TOCTATOYHO TIYOOKO OCMBICIHMBAET HCUUIUIMHY, HCYEPIBIBAIOIIE OTBEYaeT Ha BCE
BOTIPOCHI; YMEET aHAIM3UPOBATh, CPABHUBATD, KIACCU(PHUIIMPOBATh, 0000IIaTh, KOHKPETH3UPOBATH
M CHCTEeMAaTH3MPOBATh M3YUYEHHBIH MaTepHai, YCTaHABIMBATh MPUYHMHHO-CIICICTBEHHBIC CBS3H,
4eTKO (OPMUPYET OTBETHI;

2) ot 24 no 26 6anmioB, eciu BiIaAeeT IPOrpaMMHBIM MaTEpHUajOM MOYTH B MOJHOM oObemMe
(uMeroTcst TPOOEhl TOJMBKO B HEKOTOPHIX OCOOCHHO CIIOKHBIX pasfesiaXx); CaMOCTOSTEIhHO M
OTYACTH TPU HABOJSIIMX BOMPOCAX JTAaeT TOJHOICHHBIE OTBETHI HA BOTIPOCHI; HE BCET/a BBIJCISET
HauboJee CyleCTBEHHBIE, HE I0MTyCKAeT BMECTE C TEM CEPhE3HBbIX OINOOK B OTBETAX;

3) ot 15 no 23 GamioB, eciau BjaJeeT OCHOBHBIM OOBEMOM MPOrPAMMHOTO MaTepuajia o
TUCLMIUIMHE; TPOSIBIAET 3aTPyIHEHUS B CaMOCTOSITENbHBIX OTBETaX, ONEPUPYET HETOYHBIMU
(dbopMyIUpOBKaMU; B IPOIECCE OTBETOB JIOMYCKAET OIIMOKH 10 CYLIECTBY BOIIPOCOB.

B cnyuasx, korma oOydaromuiicsi HE OCBOWI OO0s3aTENbHBIA MHUHHUMYM TMPOTPAaMMHOTO
MaTrepuaia MO TUCIUIUIMHE, HE CIOCOOEH OTBETUTh Ha BOMPOCHI JaXKe MPH JOMOJHUTEIBHBIX
HaBOJAIIKUX BOINPOCax, BricTaBisiercs 0 6amuios.

6. MeToamueckue MaTepHAJbLI, OHpenesIonue MNpoueaypbl OLECHHBAHUA 3HAHWI,

!MEHHﬁ, HABbIKOB U (MJIH) ONBITA 1eATEJIHLHOCTH

OCHOBHBIC nmpoucaypel 1Mo OLCHKE 3HaHPII>i, YMeHI/Iﬁ W HaBBIKOB II0 JUCHUIIJIMHE

«PamnosnexkTpoHuKay, OCYIIECTBISIIOTCS B cOOTBeTCTBUU C [lonoxkeHnem o GallibHO-PEHTHHIOBOM
cuctreme (BPC) arrecranuu oOyuaromuxcs 1Mo 00pa30BaTENbHBIM MpOTpaMMaM  BBICIIETO
oOpa3oBaHusl — Mporpamm OakanaBpuara, MpOrpaMM CIeUUaIUTeTa U MPOrpaMM MarucTpaTypsl
Kabapnuno-bankapckoro rocynapctBenHoro ynuepcurera umM.X.M. bepbekosa (kbsu@mail.ru
JloxansHbie HOpMaTuBHBIE akThl KBI'Y).

B Ilonoxenuun o BPC onpenenensr:

- BUBI ¥ OpPMBI aTTeCTallnHY,

- IOPSI0K JOIMyCKa U MPOXOKICHUS MPOMEKYTOYHOM aTTeCTalllH,

- OoTpaloTKa TeKyllel, pyOeKHOW, NPOMEKYTOYHOW aTTecTalldd U OTYHCICHHE W3
00pa3oBaTeNbHON OpraHu3aluy,

- IOPSZIOK OPTaHU3AIMK, MPOBEICHUS U MPEICTABICHUS PE3yIbTaTOB OaTbHO-PEHTHHTOBBIX
MEpOIPHUATHH,

- OpraHu3aius KOHTPOJIS IPOBEICHUST OATUTHHO-PEUTUHIOBBIX KOHTPOJIBHBIX MEPOTIPUSATHH,
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- O0COOCHHOCTM OpraHM3allMd W TPOBEJACHUS OaNIbHO-PEHUTUHTOBBIX KOHTPOJBHBIX
MEpOIPUATUH JJI UHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOKHOCTSMHU 30POBB,
- oopmIIeHHE, YUET U XpaHCHHUSI HOPMATHBHOM TIOKYMEHTAIUH.

7. YueOHO-MeTOoAn4ecKoe odecnedeHne JUCHUITUHBI (MOILYJIS)

7.1. OcnosHnas numepamypa

1. PagmosnexTpoHuka: yaeOHOE mocodue st cTyAeHToB BTy30B / mox pen. I'.J]. Ilerpyxuna. — 2-¢
u3l., crep. — M.: By3zoBckas knura, 2009. — 413 c.

2. CenoB B.A. Mup snexkrponuku. — M.: Mononas reapausi, 1990. — 444 c.

3. Mumnos3opos, O.B. Dnekrponuka: ydeOHHK st cTyneHToB By30B / O.B. Mumossopos, WU.T'.
[TankoB. — U3n. 4-e, ctep. — M.: Briciias mkona, 2008. — 288 c.

4. 3opun A.IO. YcnoBHble rpaduueckue 0003HaAUYCHHSI HA JJIEKTPUYECKUX cxemax. — M.: MOU,
2007. =74 c.

7.2. [{lononnumenvHas aumepamypa

1. MockatoB E. A. CipaBoYHHK IO MOJYNPOBOAHUKOBBIM Ipubopam. U3nanue 2-e. Taranpor. —
2017 . -219c.

2. ®pymkun I'.JI. Pacuer M KOHCTpyHMpOBaHHE pPaJMO3JIEKTPOHHON ammaparypbl, YueGHOe
nocobue. — 4-e uza. nepepad. u gon. — M.: Beicuas mkona, 2017.— 287c.

3. . B.B. ®posnos. A3bik paguocxeMm, M.: «Paguo u cBazp», 2007. — 130c.

4. http://radioschema.ru/el-komponenty/raznoe/programma-po-cvetovoj-arkirovke-rezistorov.html

7.3. Ilepuoouueckue uzoanus
[lepeueHp meproaMYecKNX W3JIaHUM, MmosrydaeMbix OmbOimorexoit KBI'Y, B KOTOpBIX cTymeHT

MOKET O3HAKOMHTHCS C COBPEMEHHBIMU JIOCTHIKEHUSIMM B 00JAacTH AJIEKTPOHMKH, MHKPO H
HAHORJIEKTPOHUKU:

e  ®duszuKa U TEXHHUKA MOTYMPOBOIHUKOB.

o [Ipuxnannas ¢usuka.

e  MuKpo- U HAHOCUCTEMHAs TEXHUKA.

e KypHan TexHHuUeCKON PU3UKH.

e  l3BecTus By30B. DJIEKTPOHHUKA.

7.4. Humepnem-pecypcoi
1. http: //www.uksaf.orq/
2. http://www.omicron.de/en/home
3

. http://www.rusnanonet.ru/equipment/
4. http://www.nanoobr.ru/training/courses/detail.php& ELEMENT ID=769
5. OBC IPR books (www/iprbookshop.ru), muiieH3nOHHBII JIOTOBOP Ne2749/17 oT
20.03.2018 r.
6. ObC «Koncynbrant cryaentay» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 1.)

CoBpemeHHble MpodecCHOHaTbHbIe 0a3bl JAHHBIX

Nen/ HanmenoBa Kparkas xapaktepucruka Axpec YcaoBus
n HHeE caiiTa A0CTYyIA
3JICKTPOHHOI0
pecypca
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1. 9B/ PI'b DNEKTPOHHBIE BEPCUU http://www.diss ABTOpPH30
885898 nosiHbIX TEKCTOB AKMCCEpTALIUiA .1sl.ru BAHHBIN
u aBTOpedeparoB u3 GoHaa JOCTYH U3
Poccuiickoii rocyiapcTBeHHOM OoubMoTeKn
OubIHoTEeKH (x. 112-
113)
2. «Web of ABTopHTETHAs http://www.isik Hoctym o
Science» (WOS) | nomuremarnueckas pedepaTuBHO- nowledge.com/ IP-anpecam
oubnmorpaduueckas u KBI'y
HayKOMeTpHuecKas 0a3a TaHHBIX, B
KOTOPOU MHJEKCUPYIOTCS 0KoJio 12,5
TBIC. )KYPHAJIOB
3. Sciverse PedeparuBnas u aHamuTHYECKAs Hoctym o
Scopus 0a3a TaHHBIX, COJIEpIKaIIast http://www.sco [P-anpecam
W3/1aTeNbCTBA 21.000 peneH3UpyeMbIX pus.com KbI'Y
«INb3eBUP. xypHanos; 100.000 kuur; 370
Hayka n KHMKHBIM cepHil (ITpo0KaroInXCst
TEXHOJIOTUM» | U3JAAHUMN);
6,8 MJIH. TOKJIaJIOB U3 TPYJOB
KOH(pEpEeHINI
4. Hayunas DnexTpoHHas 6ubIMoTEKa http://elibrary.r [TonHprit
3JIEKTPOHHAsI | HAYYHBIX ITYOIUKAIHH - u JOCTYI
OondbHoTEKA MOJIHOTEKCTOBBIE Bepcun 0koJio 4000
(HOBb PO®UN) | unoctpanHbIX U 3900 oTeueCTBEHHBIX
Hay4HBIX )KYpPHAJIOB, pedeparsl
nyonukamuii 20 THICSY )KYPHAJIOB, a
TaxoKe onucanus 1,5 MiH.
3apyOCIKHBIX M POCCUHUCKHIX
JIMCCepTaInH.
2800 poccuiCKuX KypHajJOB Ha
0€3B03ME3/IHOM OCHOBE
5. baza Hanmonansnas undopmanuonno- | http://elibrary.r ABTOpH30
JaHHBIX Science | aHATMTUYECKAas CUCTEMA, u BaHHBIN
Index (PUHII) | akkymynupyroimas 6oiee 6 JIOCTYII.
MHJIHOHOB ITyOJIUKAIIUI POCCUMCKUX [To3Bossier
aBTOPOB, a Takke HHPOPMAIUIO 00 X JOTIOTHSATH U
nuTHpoBaHuu U3 6osee 4500 YTOUHATH
POCCUNCKHX JKYPHAJIOB. CBEJICHUS O
MyOIHKAIUAX
yuenbix KBI'Y,
UMEIOLIUXCS B
PUHI
6. Haunuonannb OObenHEeHHBIN AIIEKTPOHHBIN https://H36.pd Hoctyn ¢
Hast KaTajaor OHI0B POCCUMCKHIX AIIEKTPOHHOTO
JJIeKTPOHHasT | OMOINOTEK, conlepKaluit YUTAIBHOTO
Ondanorexa 4 331 542 >neKTpPOHHBIX TOKYMEHTOB 3aa
PI'b 00pa30BaTENLHOTO U HAYYHOTO OoubnuoTexu
XapakrTepa 10 pa3sau4HbIM OTPACIIAM KBI'Y

3HAHUH

7.5. Meroauyeckue yKa3aHMsl IO TPOBEJACHUIO YYeOHBIX 3aHATHH M OPraHM3alUH
CaMOCTOSITEJIbHOM PadoOTHI CTY/ICHTA
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7.5.1. Metoanyeckne peKOMEHIANNH K YTEHHUIO JIEKINH

Metoanyeckre peKOMEHJAKUK OOIIEro XapakTepa IO IMPOBEACHUIO y4eOHBIX 3aHSATHH U
OpraHu3allui CaMOCTOSATEIBHOW PadOTHI CTYIEHTOB JOCTATOYHO XOPOIIO pa3paboTaHbl MHOTUMHU
OTEUYECTBEHHBIMHU U 3apyOeKHBIMU aBTOPAMHU, B TOM YHCJIE C YYETOM KOMIIETEHTHOCTHOTO HOJIX0/a
IpU OpraHu3ald 00pa3oBaTEIBHOTO MPOIECCa, OCHOBAHHOTO Ha JAEATEIILHOCTEH MOJeNn
MIOATOTOBKM BBIYCKHHMKA BYy3a. XapaKTEpHONW OCOOEHHOCTBbIO  pealu3aliM JeSTEIbHOCTHON
napagurMbel  oOpa3oBaHMs SBJIETCS YMEHBIIEHHE TPYAOEMKOCTH ayIUTOPHON paboTel U
COOTBETCTBYIOIIEE TIOBBIIICHHUS TPYIOEMKOCTH CaMOCTOSITCIILHON paboThl. Paboumii y4ueOHBIN
IUIaH Ui 6akajlaBpoB 0 HarpaBiieHHio noarotoBku «Panmorexnuka» B KBI'Y, npegycmarpuBaer
00beM KOHTAKTHON paboTbl ~47% oT 00mel TpylOeMKOCTH IUCLUIUIMHAPHONW MOArOTOBKU. B
TaKUX YCJIOBMSIX MMEET MECTO MOBBIIIEHHE pPOJIM, 3HAYUMOCTH U OOBEMOB CaMOCTOSITENBHOU
paboThl CTYAECHTOB, NPU M3YYEHUU JAHHOM AUCUMILIMHBL B TO ke Bpems ydeOHas (KOHTaKTHast)
paboTta, TMO-NpeXHEMY, JOJKHA, O€3YCIIOBHO, BBINOJHATH CHCTEMOOOPA3yOUIyl0  pOJb,
ofOecrieunBasl peryasipHOCTb U II€JIEBYIO HANpaBIEHHOCTh OOpa30BaTENbHOMN EATENbHOCTH IO
NAaHHOW TUCIHAILINHE.

OcHoBHBIMU  (hOpMaMU  OpraHu3alu  y4eOHBIX (QyIUTOPHBIX)3aHATUH TO  JUCLUILIAHE
«TeopeTnyeckne OCHOBBI ANEKTPOTEXHUKN» SIBISIFOTCS JIEKLIUU U J1abopaTOpHbIE pabOTHI.

[Ipn moAroToBKe JEKUUOHHBIX 3aHATHH MpenoaBaTesb AOHKEH ONpeAeNuTh UEelu U 3aJaun
JeKUUU, pa3pabdoTaTh IUIAaH MPOBENCHHUS JIEKIIMHM, OCYIIECTBUTH MOAOOp  JMTEpaTypbl
(03HAKOMJIEHHWE C TEPUOAMYECCKUMHU U3JAHUSAMH 110 TEeME JIeKIHi), OoTOOp HEO0OXOAMMOTro H
JOCTaTOYHOTO IO COAEP)KaHUI0 yuyeOHOro Matepuana. JIEKTop ompenenser MeTOAbl, MPUEMbl U
CpeAcTBa MOAJEpXKAHUA MHTEpeca, BHMMAaHUS, CTUMYJIMPOBAHHS TBOPUYECKOIO MBIIUICHUS
CTY/IEHTOB.

Jlekuus NOJDKHA BKJIIOYAaTh B KadecTBE ATANOB (POPMYIUPOBKY TEMBI JICKIUH, MEpedeHb
BOIIPOCOB, M3JIO)KEHHE BBOJHOM YacTH, OCHOBHOM YacTH, KpaTKHE BBIBOJBI IO KaXIOMY
pacCMOTPEHHOMY BOIIPOCY U PEKOMEHJALMU JIMTEPaTypHbIX MCTOYHUKOB IO M3JIaraeMbIM
BonpocaM. Eciu OUepEeHOE 3aHATHE SBIETCS MPOJOJDKEHHEM NpeAblAyliell JeKuuu,
11eJIeCO00pa3HO KpaTKo C(OPMYIUpOBaTH IOJYUYEHHBbIE paHee pe3ysbTaTbl, HEOOXOIUMBbIE [UIs
IIOHMMAaHUS U YCBOEHHUS H3y4aeMbIX BOIPOCOB. B 3akitounTesNbHON 4yacTu JIEKIUH KeJaTeIbHO
0000muTs Haubojee BaXKHblE U CYLIECTBEHHbIE MOMEHTBI JICKI[MH, CIEJIATh BBIBOJbI, a TAKkKe
copMyIIMpOBaTh 3aJaydl sl CAMOCTOSITENIHON PabOThl CTYIAEHTOB M YKa3aThb PEKOMEHIYEMYIO
muteparypy. LlenecooOpa3Hoil Takke OCTaBUTb BpeMs JUIsl OTBETa Ha BOINPOCHI CTYIEHTOB U
BO3MOJKHYIO JJMCKYCCHIO 110 M3JI0’)KEHHOMY MaTepHaiy Ha JICKIUH.

Copnepxanue JEKIMU NO AAHHOW AMCLUUIUIMHE JOJDKHO COOTBETCTBOBATh JUIAKTHUYECKUM
IpPUHLMIAM, KOTOpble O0OECHeYMBalOT COOTBETCTBME H3JaraéMoro marepuajga HaydHO-
METOJMYECKUM OCHOBAaM NEAArOTMYeCKOW AesITeNbHOCTH.  OCHOBHBIMM W3 HHMX SBISIOTCS
L[EJI0CTHOCTbh, HAYYHOCTb, JOCTYITHOCTb, CHCTEMAaTUYHOCTD U HaIJIAJHOCTb.

D¢ (eKTUBHOCTh JIEKIIMH MOXET ObITh MOBBILICHA 33 CUET PALMOHAIBHOIO HCIOJIb30BAHUS
TEXHUYECKUX cpeAcTB. KOMIUIEKTBl TEXHHYECKMX CpEeACTB HEOOXOIMMO TOTOBHTh K KaXKJIOW
JIEKIMH 3a0J1arOBpEMEHHO, HE Meperpyxas UMU ayIUTOPHIO.

CymectByer kiaccuukanus JeKIUH MO TUIIAM M METoJaM MX HpoBeleHHs (BBOIHAS,
yCTAaHOBOYHAs, IpOrpaMMHas, 0030pHas, uToroBas M ap.). [Ipy H3JI0KEHHHM NPOrPaMMHOTO
MaTepuaia Mo JaHHOM AMCLHUIUIMHE Ha JIEKIHAX PEKOMEHIYETCsl IIMPOKOE UCIIOJIb30BAaHUE CPEICTB
nH(pOpMaAIMOHHO-KOMMYHUKAMOHHBIX TexHojoruun (MKT) u ayano-Buneorexnuku. Ilonrotoska
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BUJICO— JICKIIMM COCTOUT B TEPEKOJMPOBAHHH, NEPEKOHCTPYUPOBAHUHU y4eOHOH MH(pOpMAIMU TIO
TEME B BU3YAIbHYIO (DOpMY sl IPEABbSABICHHUS CTYJACHTAM Yepe3 TEXHUUECKUE CPEACTBa 00ydeHUs
WM CXEMBI, PUCYHKH, YEPTEKU.

7.5.2 MeroauvecKue peKoMeHAaliH 110 NPOBeIeHUI0 J1a00paTOPHBIX 3aHATHI

BeimosiHeHne Kax 10 1a60paTOpHON pabOThI CKIAABIBACTCS U3 CIEAYIOLINX TAIOB.

1. CamocrosiTenpbHas MOJArOTOBKA CTYIEHTOB K pabore. [lepen HadamoMm pabOTBI CTYAEHTHI
JOJDKHBI YE€TKO TPEJCTaBIATH ceOe 1meiab padoThl, 3HATh CXEMY, METOJ M3MepeHHs, PU3NICCKYIO
CYIIHOCTh OXHIAEMBIX pe3yabTaToB. JlOJDKEH OBITh MOATOTOBIEH IPOTOKOJN H3MEPEHUH,
coJiepKamuil TaOIUIBI JUTSL 3aIUCH PE3YJIbTaTOB U3MEPEHUH W OCHOBHBIE pacyeTHbIe (HOpMyIIbI.
CTyneHTbl, HE TOATOTOBHBINMECS K paboTe B COOTBETCTBUH C OTHUMHU TpPEOOBaHHSAMHU, K
BBITIOJTHEHUIO paOOTHI HE JIOMTYCKAIOTCSI.

2. IlpoBexeHme HSKCIIEpUMEHTA. OITOT OTall OCYIIECTBISIETCS. B  COOTBETCTBUH  C
METOMUECKUMH YKa3aHUSIMH, KOTOPBIE COJIEPKATCS B OTIMCAHUM K Kax10i padote. JlaboparopHbie
U3MEpPEHHs Ha CTEHJE CTYACHT MOXKET HauaTh TOJIBKO IOCJE COOECeI0BAHUS C MPENoaBaTesieM U
MOJTIydeHUsI COOTBETCTBYIOWIETO JOTMycKa. JIfoOble W3MEHEHHS B CXEMe TMPOBOIITCA TpH
OTKIIIOYCHUH CXEMBbl OT WCTOYHUKA HANpsDKeHHs. Pe3ynbTraTel HM3MEPEHHUs MPOBEPSIOTCS
npenojasateneM. llpu pabGore B nmabopatopuu HEOOXOAMMO CTPOTO BBIMOJHATH BCE IMpaBHIIa
TEXHUKH 0€30MacCHOCTH M YKa3aHUS IPETIoaaBaTeIs.

3. CocraBieHue oT4eTra O MpojernaHHOW pabote. K oTduery o BbINOJSHEHHOW paboTe
IPEIbABIISAIOTCS CIENYIOIUe TPEOOBAHUS:

OTueT JOJKEH COJEp KaTh MCUEPIBIBAIOIINE JaHHbIE, KaK O LeJU paboThl, TaK U O pe3yiabTaTax B
clleAyIoIIEel OCIeI0BATENbHOCTH:

®  33JaHMUE;

®  CX€Ma YCTAaHOBKH U OIMCAHUE METOJUKU U3MEPEHHI;

®  [IEPBUYHBIC SKCIIEPUMEHTAIIbHBIC PE3y/IbTATHI 3a OANUCHIO PENoAaBaTes;

e  pe3ynbTaThl 00pabOTKH HKCIEPUMEHTANIBHBIX JaHHBIX, BKJIHOYasi Ipa MKy, TaOIHILIbI;

e  00wIKe BBIBOJBI O pPadOTE U 3aKIIFOUYEHUE, O KAUECTBE UCCIIC0OBAHHBIX MAaTEPUAJIOB.

Texct oryera H0JDKEH ObITH HAIMCAaH aKKypaTHO U pa300p4YMBO OT PYKH WJIM NPEJCTABIEH B BUJE
pacreqarky, ocjae KOMIbIOTEPHOM BepcTkH. B 060uX citydasix TEKCT AOJKEH MpeACTaBIsTh coO0H
JIOTMYECKOE M3JI0KEHUE cymiecTBa Bompoca. Hemomyctumo mnpuseneHue dopmyn, Tabnui 0e3
pa3bsCHEHUH Bcex 0003HAaueHUN M cokpamieHuil. OT4eT N0JDKeH ObITh MOHSTEH A KaKIOoro
YUTAIOLIEro 0e3 KaKUuX-JI100 JOMOJHUTEIbHBIX BOIIPOCOB y COCTaBUTENEH OTUeTa.

4. Tlocne mpenacTaBiieHUs] OTYETa CTYACHT JOJDKEH MMETh, KAK MUHMMYM, [OBEPXHOCTHBIE
3HaHUS 110 KOHTPOJBHBIM BOIPOCAM K paboTe, UMEIOLIUMCS B METOJAMYECKUX YKa3aHMSAX, U eMy
BbICTaBJIsIeTCs OaJl1, KOTOPBIM OLIEHEHA JaHHas JlabopaTtopHas paboTa.

8. MaTepuabHO-TeXHHYECKOe ofecreyeHue AU CIHUIIIHHBI

JIeKUMOHHBIE W NPAKTUYECKHE 3aHATHS NPOBOAATCA B aAyAUTOPHAX, OCHAILEHHBIX
00opyZ0BaHHEM, 00ECIIEUNBAIOIINM PEATU3alNI0 HHTEPAKTUBHBIX 00pa30BaTENIbHBIX TEXHOJIOTHUH,
a TaKXKe CEeTeBBIM O000pYIOBaHHEM, MO3BOJISIOIIMM peau30BaTh BO3MOXKHOCTH 00pa30BaTeIbHBIX
TEXHOJIOTUH M TEXHOJIOTUH ONEPaTUBHOTO JIOCTYyINa K MH(OPMAIIMOHHBIM pecypcaM. JlabopaTtopHbie
3aHATHUS MpoBoAATcs B 1abopartopun Ne206 «TeopeTndyeckre OCHOBBI ANIEKTPOTEXHUKH,

[To mucuummze «PannoseKTpoOHUKa) UMEETCS Kype JIEKIMH, OXBAaThIBAIOILUN BCE MOYJIH,
BKJIFOYEHHBIE B IPOTPaAMMY JUCLUTUIMHBI.

17



[lepedyenp TpOrpaMMHBIX MPOTYKTOB BKIIOUACT:

* IIponykret MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition

Enterprise) moamucka (Open Value Subscription) Ne V 2123829;

» Kaspersky Endpoint Security Cranmgaptasiii Russian Edition Ne munensun 17E0-180427-

050836-287-197;

* Academic MathCAD License

» ApxuBatop 7z (6ecrnataoe I10)

* IIporpamma mist pabotsl ¢ pdf mybmukanusimu Adobe Reader (6ecrutatnoe I10)

 Ilaker marematnueckoro ananusa SMath Studio (6ecrataoe I10)

* Cucrema noctpoenue rpaduxoB SciDAVis (6ecmiatnoe [10)

» Cpena pa3paboTku BUpTyaIbHBIX TproopoB MyOpenLab (GecrimatHoe T10)

Cucrema noxanbHOoM cetn KBI'Y mpenocraBisieT BO3MOKHOCTH OJIHOBPEMEHHOUM pPabOThHI
OOJIBIIIOTO KOJMYECTBA MOJb30BaTeNIel KakK B JIOKAJTLHOW CETH BYy3a, TaK U uepe3 ceTh «HTepHeT» ¢
cobmoienueM TpeOoBaHUM WHGOPMAIIMOHHONW O€30MacHOCTH W OTPAaHUYEHUEM JIOCTyMa K
nHpopmanuu. DJeKTpoHHass HH(poOpMalMOHHO — oOpa3oBarenbHas cpepa KBI'Y  mosBossier
OCYILECTBIIATH Pa0OTy 00y4arOINXCs U3 000N TOUKH JIOCTYIA, B TOM YMCIIE€ U3BHE BY3a.

9. Oco0eHHOCTH peaJu3alii JUCHHUILINHBI JIJIA MHBAJIWI0B M JHUI ¢ OrPAHUHYCHHBIMHU

BO3MOKHOCTSMM 3/10POBbHA

21.]'[5[ CTYACHTOB C OIpaHHMYCHHBIMH BO3MOXXHOCTAMHU 3I0POBbA CO3JAaHBI CIICOHUAJIBHBIC
YCTIOBHSI JUTSI TTOJTydeHHsI 00pa3oBaHMs. B TENsX MOCTYIMHOCTH MOJYYSHHUs BBICIIETO 00pa3oBaHHS
Mo 00pa30BaTeNbHBIM MPOrpaMMaM HHBAIHIAMH W JIMIIAMH C OTPAaHHYCHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI YHUBEPCUTETOM 00ECIICYHBACTCSI:

1) anprepHaTHBHAS BepcHsi OPHUIMATBHOTO caiiTa B cet «HTepHeT» TSl c1a00BUISAIINX;

2) IpUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOIIEr0 0OyJarOIIeMyCcss HEOOXO0IUMYIO TTOMOIIIb;

3) uIS WHBAJTWIOB W JIMIl C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI O CIYXY -
TyOIMpOBaHUE BCIYX CIIPAaBOYHOW MH(OpMAIMKM O PAaCHMCAHWUU Y4eOHBIX 3aHATHH; oOecreueHHe
Ha/IJISKAIIMMHU 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEICHHS HH(DOPMAITHH.

JlJ1s UHBaJIM/IOB | JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 3JI0POBbSI, UMEIOIINUX HAPYIICHUS
OTIOPHO-JIBUTATEIILHOTO amiapara, Co3JIaHbl MAaTePUATbHO-TEXHHUYECKHIE YCIOBHS 00ECTICUNBAIOIINE
BO3MOJKHOCTh OECIPEISITCTBEHHOTO JIOCTyNa OOYYaloUIMXCsl B y4eOHBbIE TIOMEIICHUS, O0BEKTY
MUTAHUS, TyaJICTHBIC W JPYTrUe NOMEIICHUS YHUBEPCHUTETA, a TAKXKe MpPEObIBAaHHS B YKa3aHHBIX
MOMEUICHUSX (HAINYNAE PACHIMPEHHBIX IBEPHBIX IIPOEMOB, IIOPYYHEH U APYrUX MPUCTIOCOOICHUN).
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Jlucr usMeHeHuii (10no/iHeHnii) B pabo4eii mporpaMMe IMCUMILIUHBI (MOTYJIS)

11.03.01 Paguorexnunka (mpopuinb) «AHTErppoBanHble cCUCTEMBbI 0€30I1ACHOCTH»

IIpuioxenue 1

<<PaI[H03JIeKTp0HI/IK3» 110 HAIIPpaBJICHUIO IMOJATOTOBKH

Ha 2020 — 2021 y4eOHbIii rog

Ne n/m JaemeHnT (myHkT) PII/] Ilepeyennb Mpumeyanue
BHOCHMBIX
U3MEHEeHM

Obcyoicoena u pekomeH008ana Ha 3acedanul Kageopnl

DU3HYECKIX OCHOB MUKPO- M HAHODJIEKTPOHHKH,

NpoTOKOJ Ne OT « »

3aBenywommii kadgeapoi _A.A. 1l1e63yx0B

/

aTa

MOMUCH

pacmudpoBKa MOAMHCH
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