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1. HEJIX OCBOEHUS TUCITAILINHBI
IenamMu ocBoeHHS TUCIUILINHDI '"JJIEKTPOHUKA" SIBJIAIOTCH:

1. IloaroroBka B 00;1aCTH 3HaHHS OCHOBHBIX KOMIIOHEHTOB, UCTIOJIB3YEMBIX NPH CO3/IaHUH
PaHO3IEKTPOHHON ammnapaTypsl.

2.  ®opmupoBaHHE MPAKTHUECKHAX HABBIKOB pabOTHI ¢ 3JIeMeHTHOH 6a30ii.

3. O3HakOMJIEHME C OCHOBAaMHM WPUMEHEHHS COBPEMCHHOM 3JEMEHTHOH 0a3bl H
[IEPCIIEKTHBAMHU €€ Pa3BUTHSL.

4, TlogroroBka B 007acTM paJHOTEeXHHKH U1 Da3HBIX cdep dKCIepUMEHTAIBHO-
HCCIIEI0BATENHCKOM TPOo(ecCHOHATEHON XeATETPHOCTH CIICIHATUCTA.

2. MECTO JMCIIMILIMHBI B CTPYKTYPE OITIOII BO

JucrnumHa "OnekTpoHnKa" OTHOCUTCA K 6a3oBoit yactu pucrumuH ( 51.6.11):

B3aumoceass ¢ Opyzumu oucyuniunamu

Kypc "Onexktponmku" OCHOBBIBaeTCS Ha 3HaHWM "MareMaTHKH'",
"(DHU3NIECKNX OCHOB 3JIEKTPOHUKM)

[lomyueHHBle 3HAHUS MOTYT OBITH MCIIONIB30BAHBl [PH AUINIOMHOM NPOCKTHPOBAHHH U
mpu  W3ydeHHH JucHaMHE  «Teopus  JnekTpuueckwx — memei»,  «CxeMOTeXHHKa
TEJICKOMMYHHMKAIlHOHHBIX YCTPOHCTB», «METOBI M YCTpOHCTBa Nepeiaty CUTHAIOBY, «MeToas!
U  yCTpOiiCTBAa MpHEMa  CHTHaNOB», «ONEKTPONHUTAHUE  YCTPOHCTB W  CHCTEM
TEJICKOMMYHHKAIHi», a TAKXKe B Ipolecce pa3paboTKH U NPOEKTHPOBAHUS paaloannaparypal.

"®uznku",

3. KOMIIETEHHUH OBYYAIOIIET'OCHA, POPMUPYEMBIE B PE3YJ/IbTATE
OCBOEHMA JUCHUIIJIMHBI

B pesynprare OCBOGHHS AWCHUILTHHBI CTYAEHT IOJ/DKEH OCBOMTEH CJICIYIOIIHE
KOMIETEHIAHN:

- C0COOHOCTH MPOBOIUTH HHCTPYMEHTAIbHBIE H3MEPEHHUs, HCIONB3yeMble B 00NacTH
MH()OKOMMYHUKAITHOHHBIX TEXHOJIOTHA 1 cucteM cBsizu (OIIK-6).

B pe3ynbpTare OCBOCHHS AUCUHUITIMHEI 00Y4alOMMHACS JODKEH AEMOHCTPHPOBATH CIIEIYIOIIHE
pe3ynsTaThl 00pa3oBaHuUs:

3HaTh:

- CYIIHOCTh ¥ 3Ha4YeHHE HHPOPMAIIMH B Pa3BUTHH COBPEMEHHOTO HH(OPMAIIHOHHOTO 00IIecTRa,
CO3HaBaTh ONACHOCTH M YTPO3bl, BOZHHMKAIOUIME IIPU 3TOM IpoIecce, coOMOaaTh OCHOBHEIE
tpeboBanus wHGOPMATHOHHOH 6E30MaCHOCTH;

YMmern:

- OpraHM30BBIBATH MOHT@X U HACTPOHKY HWH(POKOMMYHUKAIIMOHHHOTO OO0OpPYIOBaHHS W
onpenenaTe AU depeHIUANbHBIE ITapaMeTpbl JNEKTPOHHBIX NPHOOPOB MO HX CTAaTHYECKHM
XapaKTepHUCTHKaM);

- OCYILECTBIISATH [IOMUCK W YCTPaHEHHE HEUCIIPABHOCTEIH;

Baaners:

- HaBhIKaMu cbopa W aHanus3a wHOGOpMamWH A (OPMUPOBAHHS MCXOAHBIX MNAHHBIX IS
IIPOCKTHPOBAHUSI CPEICTB M CeTed CBA3M W MX DJJEMEHTOB M MPAKTHYECKOH paboTel ¢
nabopaTopHEIMU MaKeTaMH aHAJIOTOBBIX U IH(POBLIX YCTPOKCTB;

- HaBBIKAMH PEAIM3ALAN SKCIIEPUMEHTAIBHBIX UCCIEIOBAHNH, BHIOOPA TEXHUUECKUX CPEJCTB U



00paboTKH Pe3yIBTATOB.

4. CTPYKTYPA U COAEPXKAHHUE JUCITAILINHBI: "JneKTpoHuKa"
O6mas TPYI0EeMKOCTh JUCIUILIMHBI COCTABIIACT 7 3a4eTHBIX eIUHUI, 252 daca.
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1. | Llemu mucuumnuesl u 3agaum (4 |1 |4 8 1/25
Beemenme. 3HaueHHE M MECTO
Kypca. OCHOBHBIE TIOHATHA H
TepMuHBL. FIcTOpHYECKas ClIpaBKa.
2 OcHOBHBIE CBOMcTBE W pacuer | 4 | 2 36
XapaKTEPUCTHK MPOBOIAMHNX
3]IEMEHTOB NEKTPOHHKH
3. | Dnexrpodusuaeckue cpotictea | 4 B4 | 4 8 8 2/17

OCHOBHBIX MAaTepHajoB, MCIOJNb3-
YEMBIX B JJICKTPOHHOH TEXHUKE.

4 dusmueckue sBieHus B p-n |4 D 36
mepexoje H  €ro  CBOWCTBA.
PacueTsl OCHOBHBIX [1TaDAMETPOB

5 OCHOBHbIC THIBI  OMCKPETHBIX | 4 6 4 8 8 4/33
HOJYOPOBOIHUKOBEIX 3JEMEHTOB.
IToynpOBOJHHMKOBEIE JHOMBI, MX
THIIBL u XapaKTepHCTHKH.
Burnonapssie 3 TOJIEBbIE
TPaH3UCTOPBl, HX THIIbI, NPWHIH-
mel paboThl M XapaKTEPHCTHKHU.
THupHCTOpSI, MIPHHIMIEI padoThl U

XapaKTEePUCTHKH.

6 TeXHONOTHUECKHUE ocHOBHl | 4 [7,8 | 4 8 8 2/17 Peirtu
HOCTPOEHMSA HMHTETPATBHBIX HT-
MHKpOCXeM. THIBI HHTETpalbHBIX KOHTD
MHKpOcXeM U OCOGEHHOCTH HX oms 1

GYHKUMOHHMPOBAHHUA.
IlepCrieKTUBHBIE MyTH pPasBUTHA
HHTErpabHOM CXEMOTEXHHKH.

7 Oco6eHHOCTH MTOCTPOEHU JIOTH- 4 9, |4 8 8 3/25
YECKUX JIEMEHTOB Ha UHTEIpaIbh=- 10 |




HBIX cXeMax. THIbl, KOHCTPYKLIMH
U XapaKTEPUCTHKU 0a30BbIX
JIOTHHYECKHX 3JIEMEHTOB.
3anOMHHAFOIHE JIOTHYECKHE
3JIEMEHTHI.

8 | OcHoBHble HanpaBnenus passurus | 4 |11, | 4 8 2/50 | Peittu
GYHKIHOHATBHOMR 31€KTPOHHUKH H 12 HI-
TIEPCTIEKTHURBI HX Pa3BUTHA. KOHTp
CoBpeMeHHbIE paTHOAIEMEHTHI, il 2
peau3yolue IPHHIUIE! QyHK-
LIMOHAITBHON 3JTEKTPOHHKH.

9 HasHaguenme wu Bumsl (orto- | 4 (13, | 4 8 2/50
JNEKTPHYECKUX W WHIUKATOPHBIX 14
npu6opos. DU3MUECKUE ABIEHHS,
HCTIONB3yeMble B mnpubopax.
Kunxoxkpucrainndeckue U
IUIa3MEHHBIE HHIUKATODEL.

10 | Knaccudpukanus npudopoB Baky- | 4 (I5, | 4 4 6 1/11
yMHO# TeXHWKH. DU3MUecKUe sB- 16
JICHHUs, UCTIONIb3yeMBIE B IPHOOpax
BAKYYMHO! TeXHHMKH. Tumbl w
XapaKTEePHUCTHKA 3NEKTPOHHBIX
naamn. TWIBl W XapaKTepUCTHKH
JIEKTPOHHO-TTYIEBEIX TIPHOOPOB.

11 | IlepcnexkTuBE pa3BUTHA 4 17,1 4 i 1 1/25 | Peittu
3JIEKTPOHHOM TEXHUKH. 18 { HI-
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

5.1. AKTHBHBIE H HHT€PAKTHBHBIE GopMbI 00yUeHHs

C mempro ¢GOpPMHpOBaHMS M pPa3BUTHS NIPOGECCHOHATBHBIX HABHIKOB CTYICHTOB B
y4ebHOM IPOLECCE MCTIONB3YIOTCS AKTHBHEIE ¥ HHTEPAKTHBHBIE (JOPMBI TIPOBEICHHS 3aHATHH B
COYCTaHMHM C BHEAyAWTOPHOH paboToii: (maboparopHsie  pabOTBI, NPAKTHYECKHE
3aHATHA,KOHTPOJIBHBIE aYAUTOPHBIE pabOTHl, WHAMBUAYANbHBIC noMaimHue paGoTel). OObeM
3aHATHH, MPOBOJMMEBIX B HHTEPAKTUBHBIX (opmax, cocrasuseT 12 uac 3amstuii, 10 uacos
KOHCYJIbTAIIMOHHBIX 3aHATHH (BHE PacIACaHH), IPH HEOOXOTUMOCTH KOHTPONbHEE paboTel (Ha
TIEKITAOHHBIX 3aHATHSX ).

5.2. CamocTosiTeIbHAs paboTa CTYIEHTOB
CamocrosTenbHas  (BHeayOuTOpHas) paboTa CTYACHTOB BKJIIOYAET  3aKPEIUICHHE
TEOPETHYCCKOr0 MaTepualia Mpu IOAr0TOBKE K BBINOJHECHHUIO U 3aIIATE JIabOpaTOPHBIX 3a/laHuH,
a TAKXKC IpY BBHIIONHEHUM WHIMBHAyaibHOH momamHeldl paboTel. OCHOBa caMOCTOATEIBHOH
paboTsl - H3ydeHHEe TUTEPaTyphl IT0 PEKOMEHIOBAHHBIM HCTOYHHKAM M KOHCIIEKTY JIEKITHH,




pa60TBI - I3YUCHHUEC JIHTEPATYPEI 110 PCKOMCHJOBAHHBIM HCTOYHHUKAM H KOHCIICKTY JIEKITUH.

5.3. MyJbTHMeIHIHBIE TEXHOJIOTHH 00y4eHHS
Bce NeKIMOHHBIE 3aHSATHS TPOBOAATCA B BHJAE INpPE3CHTAMA B MyJIbTUMEIHAHOH
ayIUTOPHU C HCMOTH30BAHHEM KOMHNBIOTEPHOTO NPOEKTOpa M IpeicTaBlieHHeM oT 15 mo 20
CIalJIOB 110 KaXX0H JIEKIIHH.
CTymeHTaM TIPeOOCTABISETCS KOMITBIOTEPHBIA Kype JIEKIMH M ONHCaHHA BCEX
nabopatopreix paboT. KoMIbIOTEpHBIE TEXHONOTHH HWCHIONB3YIOTCA IS OoGOpMIECHHS
n1abopaToOpHBIX paboT.

5.4. PeiiTmHroBasi cucrema o0yveHus
PeHTHHI-KOHTPOJIb TPOBOJUTCS TpH pa3a 3a ceMectp. OH NpeAmoyaraceT OIEHKY
CYMMapHBIX Oa/UIOB MO CIEIYIOIIMM COCTABJIAIOIINAM: aKTHBHOCTH Ha KOHTPOJIBHBIX 3aHSATHAX;
KAYeCTBO BHIMOHEHUS JOMAITHAX PeHTHHTOBBIX 3a1aHu# U 1abopaTOpHBIX paboT.

6. OIIEHOYHBIE CPEJACTBA JJIS1 TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTA,
MMPOMEXYTOYHOM ATTECTAITAHU IO UTOT'AM OCBOEHUS
JUCIHUAILIMHBI 1 YYEBHO-METOAUWYECKOE OBECIIEYEHHUE
CAMOCOSATEJBHON PAEOTEI CTYJEHTOB

6.1. Bonnpocs! K 3Kx3aMeHy.

[u—y

Juddy3noHnbni 1 qpeiid OB TOK B IOTYIIPOBOJHHAKAX.

2 | Crpyxrypa rubpuaabix UMC u ux cpaBHeHHE ¢ nonynpoBoaHukossmMu MMC

um—y

CocrostHue PAaBHOBECHSA B P-N IEPEXOIC.

2 | BHC n ux napaMeTpHl.

1 | Pacpenenenus B p-n nepexone.

Hanexunocts UMC.

DHepreTHdecKas quarpamMmMa p-n nepexosa.

DN | b

Ocobennoctu peanusanmu paguocxem Ha UMC.,

p—

Toxu npu npsMoM U 0OpaTHOM BKJIIOYEHUH p-N Nepexoja.

2 | MaTerpanbHble THOMBL

WHXCKIHS W 3KCTPAKIIAS HOCHTEICH.

NI | —

Pesucropr! B nonynpooaHuKkoBeX IMC.

Tune! nonynpoBoaHUKOBEIX 1H00B (BY, nmepekmogareapHbIe, Me3a- | T.1.).

N[ +—

Ocob6eHHOCTH peasH3alluy KOHJEHCaTOpoB pasinyHoro Bujia B UMC.

IIpoboii B mronax.

| +—

CpasauTtenbHble Xapakrepuctuku UMC Ha MII-cTpykTypax u OHITOMSpHBIX
TPaH3UCTOpax

1 | CrabumutpoHsL.




2 [TI3C

1

TyHHeNBHBIE THOTBL.

Jlorugeckue UMC na 6unonsipasix 1 M/II1-Tpam3ucropax.

Bapmuxariesl.

[TapameTps! nudporsrx UMC,

[IpuHIHENE! paboThl OHIONSPHBIX TPAH3UCTOPOB

TJIHC u PTJL.

[MapameTpbl 1 XapaKTEPUCTUKH TPaH3UCTOPOB B cxeme ¢ Ob

PETJI u ATJL

[TapaMeTpBl M XapakTepHCTHKH TPAH3UCTOPOB B cxeMe ¢ O3,

TTJI u TTJIIL

[IpuHIMnEr paboTHI ¥ XapaKTEePHUCTUKH TIOJIEBBIX TPAH3HUCTOPOB.

3CTu UJT.

Tupucropsr.

OcHoBHble (pyHKIHE anatoroBeix UMC.

2 tuna UMC (n/n1 v ruGpuHbIe) B BX 0COGEHHOCTH.

Meranndeckre 1 QUdIeKTprdecKue mieHkn B UMC,

OcHOBHBIE TEXHONIOTHYECKHUE OIIEPAiy Ipy u3roTosneann MMC.

B | —

OcHoBHBIE IPHHIATIEL B (PU3MIECKHE SBICHHUS, HCIIOIB3YEMBIE B (QYHKIMOHAIBHOMN
JNEKTPOHHKE.

1 | Kinaccuduxamus UMC u cucteMa yCIOBHBIX 0603HAUCHHIH.

2 | OnTodNeKTPOHHUKA.

1 | Tumel kopmycoB UMC u cucTeMa X YCIOBHBIX 0003HAYCHHI.

2 | AKyCTO3/IEKTpOHHKA.

1 | [Inanapuo-mud Gpy3noHHast CTPYKTypa GHIONSIPHBIX TPAH3HCTOPOB.

2 | OcHOBHBIE IPHHIATIE pabOTH ¥ MapaMeTphl AMEKTPOBAKYYMHBIX TPHGOPOB.

1 | Ctpykrypa M]III-Tpan3ucTopoB B noMynpoBORHEKOBEX UMC M MHOTOKPHCTATBHBIE
MC.

2 | DnexTpOBaKyyMHBIE TPHO, TETPOA, eHTOA. VX 0cOGEHHOCTH, MapaMeTphl 1
XapaKTEPUCTUKH.

1 | Coememernusie UMC.

2 | OJIT 1 XUIKOKPHCTAITHIECKHE HHANKATOPEL,




6.2. 3apanusa paa CPC

1. OnpenenuTh TeMOepaTypHBIR KOI(DQUIMEHT TUHEHHOTO pacIIMpeHHus H yAIMHEHHE
HHXPOMOBO} IIPOBOJIOKH, €CITH M3BECTHO, YTO TPH MOBBIIIEHAX Temrieparypsl ot 20 xo 1000°C
JNEKTPAYECKOE COMPOTHUBICHHUE MPOBOJIOKH u3MeHseTcst oT 50 mo 56,6 Om. JInuHa npoBOJIOKH B
xonogHoM coctosHEH /=50 M. TemmepaTypHBIf KO3()QHLHEHT yNEIbHOTO CONPOTHUBIECHHS

HUXpPOMa [PHUHATH DPABHBIM 15%10° K . KospdunmeHTs CBSI3aHBI  CIETYIOINAM
COOTHOIICHUEM

a,=0gtay,

rie  Op — TEMIEpaTypHBI KOIQ(GHIMEHT CONMpOTHBICHHUS TPOBOJHMKA, O, —
K03 (PUIMEHT YyAETHHOTO CONPOTHBICHHS MaTepHayia; oy — KOIPOHUIMEHT THHEHHOTO
paclIvpeHus.,

2. IIpn HarpeBaHuu NpoBOJA U3 MaHraHWHA IIUHOHK 1,5 M u nuameTpom 0,1 mm ot 20 10
100°C ero compormeinenue ymensimwiocs Ha 0,07 O, a mmuHa yeemwmumiack Ha 0,16%.
OmnpenennTh TeMIepaTypHBI Ko3GOHUIMEHT YAEIBHOrO colpoTHBIeHHs. [Ipu pacueTtax
IPUHATH, 9TO IPH KOMHATHOM TeMmeparype JUisi MaHTaHWHA YAENbHOe conpoTuBinenue [=0,47
MKOM'M.

3. OnpenenuTh HANPAKEHHOCTD HIEKTPHIESCKOTO II0JIs, BOZHHUKAIOIIETO B 3330p€ MEXIY
TUTACTMHAMH ILTOCKOTO KOHAEHCATOpa, OJHA W3 KOTOPBIX M3TOTOBJIEHA M3 ATFOMHWHMS, @ JPyTras
U3 IaTtuHbL [InacTMHB coeqMHEHB MEXITYy coO0 METHBIM TPOBO/IOM, & UTHHA 33a30pa /=5 MM.
Pabora BBIXOZA 3JIEKTPOHOB M3 AIIOMMHHS, MU U IUIATHHBI COCTABJISET, COOTBETCTBEH, 4,25,
4,4 m 5,32 5B. Kax usMeHUTCS HAIPSDKEHHOCTD MOJIA, €CIIH ATOMUHUEBYIO H MEIHYIO ILTACTHHEI
3aKOPOTHUTH IIPOBOJIOM U3 IUTATHHEI IPHU TOH e JutHHE 3a30pa’?

4. TloueMy pa3HOCTH IOTEHIIHATOB, BO3HUKAIOIIYIO MPH KOHTAKTE JBYX METAJLIOB HENb3S
HU3MEPHTE C TOMOIIBIO BOIBTMETpa?

5. VI3 HukeneBo# neHTH mMUpHHOH 1 cM u TommuHOH 1 MM HEOOXOIUMO HU3TOTOBHUTH
wyHT conpotusienueM 0,4 Om. Kaxoil 1muHE J0mKHA OBITH HUKENIEBAS JIEHTA, €CITH YACIBHOE
conpotuBiacHue HUKeENS 0,068 MkOm: M7

6. B ens BKIIOYEHBI TOCIEI0BATEIBHO MEIHAS ¥ HUKETIEBasl IPOBOJIOKH PaBHOW ITUHBI
1 ;maMerpa. HaliTh OTHOIIEHHE KOIMYECTB TEIIOTHI, BEIACNSIOUICHCS B 3THX IMPOBOJHUKAX, U
OTHOIIEHHAEC MaACHHMH HAMpPOKEHUH Ha IPOBOAAax. Y AENBHOE CONPOTHBIEHHUE MEAM U HHXpPOMA
paBHO, cooTBeTcTBeHHO 0,017 1 1 MKOM - M.

7. CompoTtuBneHue Ipooaa w3 koHcTantaHa npu 20°C pasro 500 Om. OmnpenenmuTs
COIIpOTHBJIEHHE 3TOro mposoaa npu 450°C, ecim mpu 20°C TemmepaTypHblii k03¢ dHITHEHT
YACIBHOTO CONPOTHBIICHHS KOHCTaHTaHa o, = —15- 10K, a TEMIIEPATYPHBIH KO3QGhHIHEHT
NHHEHHOTO pacmmpenns coctasser 107 K19

8. Or remeparopa 3JIC, paBHoit 250B, c¢ BHyTpeHHHM conpotuBiecHHeM 0,1 Owm
HEOOXOMMO IPOTAHYTH K NOTPEOUTETO ABYXIPOBOAHYIO JHHHIO JmuHOH 100M. Kakas macca
QMIOMMHHS TIOHAET Ha HM3TOTOBJICHHE MOABOMANIMX MPOBOLOB, €CIM MaKCHMalbHas
norpebisieMas MONTHOCTE 22 KBT nipu Hanpsixenuun 220 B?

9. Ilom KakuM IIOCTOSHHBIM HAlPSIKCHHEM CJICAYeT IepeiaBaTh JJIEKTPHIECKYEO
JHEPrUI0 Ha paccTOSHHE /=5 KM, YToGBI NpH ILTOTHOCTH ToKa j=2,5 '10° A/M2 B MemHBIX
TIPOBOMAX JABYXIIPOBOJHOM JIMHHMHK NEPEIa4y MOTEPH 3HEPTHH B THHUH He TIpeBhimanu »n=1%?

10. Ot reneparopa mampsixenueM 20 kB TpeGyercs mepenars HOTPEOUTENIO MOIIHOCTE
1000 kBt Ha paccrosaue 2,5 kM. OnpefenTh MUHAMATBHOE CCYCHUE MEHBIX TIPOBOIOB, €CITH
NIOTEPH MOIMHOCTH Ha JIMHUM HE TOJDKHBI NPeBhInaTsh 2%7



HonoannrenbHbIe 3a1anusa Jias CPC
Tema 2.

1. OnpenenuTs JIMHY HUXpOMOBOH NPOBONOKH auameTpoM 0,5 MM, HCHONB3yeMOH A
M3TOTOBIICHUS HArpeBaTeNBHOTO YCTpoHcTBa ¢ comporusieHHMeM 20 OM mpH TeMmneparype
1000°C, momaras, uro npu 20°C mapameTrpel Huxpoma: p=1,0 MxOm-M; ap:l,5-10—4; K-1;
a~1,510" K'?

2. Crepxxenb w3 rpadura COEIMHEH IIOCIEIOBATENBHO C MEIHBIM CTEPXKHEM TOrO XK€
ceueHus. OmNpenenuTh, MPH KAaKOM OTHOUICHWH MJJIMH CTEpP)XKHEH COIPOTHUBIEHHE 3TOH
KOMTIO3HMIIMHA HE 3aBUCHUT OT TeMIIEpaTyphl. Y AeNIbHbIe CONPOTHBIECHUS MEAH U rpaduTa paBHEI
cootBeTcTBeHHO 0,017 1 8,0 MKOM'M, @ 3Ha9EHUS @, IS ITHX MaTepHAaIoB COCTABIAIOT 4,3-10°
‘r-102 K

3. K rpagutoBOMy cTepxH0 JmHO#H 0,2 M mpunoxkeHo HanpspkeHue 6B. Ompenenuts
IUIOTHOCT TOKA B CTEP)KHE B IIEPBBI MOMEHT IIOC]E TMOJA4YM HANPSHKEHHS, €CIH YIAEeIbHOE
CONPOTHBIICHHE TIpaduTa PaBHO 4*10*Om*M. Kak ©u modeMy MeHseTCS ILIOTHOCTH TOKA B
CTEPXKHE CO BpeMeHeM?

4. Karymka U3 MEOHOW NMpoBOJIOKH uMeeT compoTuBicHue 10,8 Om. Macca menHoi
nposonoku 0,3 kr. OnpenemuTs [UIMHY U IRaMETP HAMOTAHHON Ha KaTyIIKY IIPOBOJIOKH,

5. Munuatiopsslii  pe3ucTop compoTuBieHHeM R=120 Owm=10%, #nmeomui
HOMHHAIBHYIO MOIODHOCTHh paccesHud Pup=0,05 Bt, ucnome3yercs Ha wactore 50 I
TemnepaTyprbiit K03bUIUEHT COMPOTUBIEHUS pe3UCTOpa 0r=2*10" K. UsBectro, uro u3-3a
MajbIX rabapuTOB pe3ucTOpa IpH IOCTOSHHOM IIpele/bHOM Hampsokeud Uy,,=100 B
OPOUCXOJUT MOBEPXHOCTHBIA NpoOO#l Mexnay BemBogaMu. ONpeneiuTh, Kakoe MaKCHMaIbHOE
HaIOpsHKEHUE MOXET OBITh MPHIOXKEHO K ITOMy PE3MCTOpY TIpu Temmeparypax: a) 20°C; 6)
100°C.

MakcuMaThHOE HapsHKEHHE, KOTOPOE MOXeT OBITh MOJaHO Ha PEe3UCTOp, HE JOIDKHO
MPEBHINATh 3HAYEHUS, PAaCCYATAHHOTO, WCXOJS W3 HOMHMHAIBHONH MOIMHOCTH pacCesHUs H
conportuBieHus (¢ ydérom nomycka AR=+0,1R u TeMmepaTypHBIX W3MECHEHHI) Mo GopMye

Umax=+/ PHOM(RT— AR). B T0 ¢ Bpems 3T0 HAIpPsXKEHHE HE NOIDKHO ObITH GOJbLIE

npeenbHOro HanpsokeHus Upp, BEI3BIBAIOIIET0 [IOBEPXHOCTHBIA IPOGOIA.
a) [Tpu T=20°C

Unax=y/ 0,05(120 — 120 * 0,1)=2,32<Uy;

6) conmporuBiieHne pesucTopa npu T=100°C:
R=R[1+ar(T-20)]=120[1-2*107(100-20)]=100,8 Om.

Torna Uma=y/ 0,05(100,8 — 100,8 * 0,1)=2,13 B<Uy,.

6. PaccuuTaTe 4MciI0 aTOMOB B eAMHHIE 00BEMa KprucTamia kKpeMHUs Tipu TeMieparype 300K,
€CJIH TIepUOJ KpUcTamIecKoh peméTku a=0,54307 M.

Tema 4.

1. BbMWCIUTE OTHONMIEHWE TMOJIHOTO TOKAa 4Yepe3 IONYNPOBOJHHK K  TOKY,
00yCITOBIEHHOMY ABIPOYHOM COCTABIIONICH: a) B COOCTBEHHOM repMaHum; 0) B repMaHud p —
Tina ¢ yaeneHeM comnpoTtuBineHHeM 0,05 Om*M. [IpuHATE COOCTBEHHYIO KOHIEHTPALUIO
HOCHUTENeH 3apsaaa mpu KOMHATHO# TeMmeparype
n=2,1¥10" M>, momswxHOCTH 3NEeKTPOHOB [,=0,39 MZ/(B*C), MOABIDKHOCTD OBIPOK ,=0,19
MY/(B*c).

Ha ocnHoBe 3axoHa Oma mosydaeM BBIPaXEHHE [T OTHOIUEHHS MOJTHOTO TOKa K €ro
IBIPOYHOM COCTABIIAIOMICH:

g =_l__e(n;¢n+‘pﬂ>n) — 14 DNkn

» SPHp PHp

2



TIIe N ¥ p — KOHIEHTPALUH IEKTPOHOB U IBIPOK COOTBETCTBEHHO.
B coOcTBeHHOM NOIYTIPOBOAHHUKE #;=p; H, CIICA0BATENLHO,
B=1+un/1p,=1+0,39/0,19=3,05.

B momympoBomHMKE p - THOA € YAEIBHBIM CONMPOTHBICHHEM, MHOTO MEHBUIMM
coOCTBEHHOrO, BKJIAIOM 3JICKTPOHOB B 3JIEKTPOIPOBOAHOCTH B IEPBOM MPUOMMKEHHH MOXHO
nperedpedsb. C y9E€TOM 3TOr0 MoTy4YaeM KOHIIEHTPAlUIO OCHOBHBIX HOCHTENEH 3apsaa p~(eu,p)
1=6,58*10" M> u KOHIICHTPAIMIO HEOCHOBHBIX HOCHUTENEH 3apsaa n=n;/p=6,7%10"" M.

3Has KOHLEHTPALHUIO 3JEKTPOHOB, MOXXHO YTOYHHTH OTHOINEHHE TNOJIHOTO TOKa K
JBIPOYHON COCTABJISIONIEH:

B=1+ 6,7+10%7+0,39 _

6,585102%%0,15

2. K crepxHIO U3 apceHHIa raums 1nuHoi 50 MM npunoxxeHo HanpspkeHue 50 B. 3a
KAaKO€ BpeMs JJICKTPOH NPoHAéT uyepes obpasen, €Ciau MOABIKHOCTEH JJIEKTPOHOB W,~0,9 M/
(B*c).

1,002.

3. Ilpu remneparype T=300 K xoHueHTpamms A6IpoK B repMaHuU
p-TUIIa paBHA 2,1¥10%° M3, a kommenTpamus snexTpoHos B 100 pas Mesme. [10XBHXHOCTB
IBIPOK M 3JIEKTPOHOB B3ATh TaKUMIDKE, Kak B 3axade 3.2.6. Ha ocHOBaHMM 3THX NaHHBIX HAaHTH
coOCTBEHHOE YAENBHOE CONPOTHUBIICHNE TePMaHus.

4. Bo cCKOmpKO pa3 u3MEHHTCHS OaphepHas EMKOCTH PE3KOro p-n-IEpEXOoAa IpH
yBenm4eHuH obpaTHoro HanpspkeHus ot 20 go 80 B?

5. Ecnu k pe3koMy p-n- mepexoly IpUTIOKHTE NEPEMEHHOE HaNpsHKEHHE aMIUIATYIOH
0,5 B, To makcumManpHas EMKOCTEH nepexojaa paBHa 2 n®d. OnpenenuTs KOHTAaKTHYIO Pa3HOCTh
OTEHIMATOB ¥ MMUHUMAJIbHOE 3Ha4YeHHE EMKOCTH IEPEXOMa, €CIIH MPH OTCYTCTBHH BHEIIHETO
HallpsXKeHHA OHa paBHa 1 nd. :

6. bapbeprast EMKOCTE pe3koro p-n-nepexoxaa pasHa 200 n® npu o6paTHOM HapsHKEHHH
2 B. Kakoe tpebyercs ofparHoe HampspkeHHMe, 9ToOBI OHa ymeHbImwIack a0 50 md, ecmm
KOHTaKTHas pa3HOCTh OTEHIHATOB (x=0,82 B?

7. Berauciute G6apeepHYI0 €MKOCTB PE3KOTO p-n-TEepexoja , NMONYyUECHHOIO B CTEPXKHE
apCeHu/Ia raJUIus IJIOIMAABI0 OMEPEYHOTO CCYCHHS
S=1 mm*. IlluprHa 06MacTH 0GBEMHOTO 3apsza p-n-mepexonia paBHa 2*10™ cM. OTHOCHTeNbHAS
JTUIJIEKTPAYECKast IPOHUIAEMOCTh IOJNIyIIpoBOAHMKA 13,1.

8. BappepHast EMKOCTB pe3Koro p-n-niepexosa paBHa 25 nd npu o6paTHOM HANPKEHUH 5
B. Kak oHa M3MEHHTCS NIpH yBeIUUeHHH 00paTHOTO HanpsxeHus Uss, 10 7 B?

9. Onpenenuts GapbepHYI0 EMKOCTb M INHPHHY p-r-llepexoaa, ¢HOpPMHUPOBAHHOTO B
apCeHMJIC WHIWS, NpPH TCMHCJ)&TY?C 7=300 K, ecnm KOHIIEHTpalW OCHOBHEIX HOCHTEJIECH
3apsja; pp=1016 cM n,,—'lO1 CM ", OTHOCHTEIbHAs IMIIEKTpUUecKas MPOHMLAEMOCTH InAs
£=14,6, mIomans MONEPEeYHOro ceueHus p-n-nepexona S=0,01 cm? K P-n-TIEPEXOY MPHUITOKEHO
obpatHoe Hanpsokerne Uysp=100 B.

6.3. TecTn! N9 peHTHHT-KOHTPOJISA

PEUTUHI-KOHTPOJIb 1

1. Ha yem ocHOBaHbI NPHHIHIBI KJIACCHPUKAIMH 0CHOBHBIX MATEPHAJIOB, HCHO0JIb3YEMbIX
B PaiH03/1eKTPOHHKe?

- Ha MaccoBOCTH MIX HCIIONIB30BaHUA.

- Ha nene Matepunanos.

- Ha BenmmumHe UX yAeabHOM IPOBOTUMOCTH.

- Ha mpuMeHEeHNH B paauoJeTaliaX pa3jIiuaHbIX THIIOB.



2. Kakne pagnodusaaeckne CBOMCTBA PauoMaTepHAIOB IIABHBIM 06pasom
00yc1aBAHBAIOT Te HJIH HHbIE 00,1aCTH HX IPAMEHEHHs ?

- BemurHa aManeKTpHYeCcKO NPOHANIAEMOCTH.

- Benmnumnna ux nMpoBOAMMOCTH.

- Benmmunea auaneKTpUUECKUX TOTePh B 3THX MaTepHaax.

- BesmaiHa npo6HBHOTO HANPSXKEHHUS MaTEPHATIOB.

3. Kakasi o0CHOBHasl HAyYHasl TeOpusi 00BACHIET B HACTOSIINEE BPeMsl 3JIEKTPOPH3IHIECKAE
CBOICTBA MOJIYIIPOBOJHUKOBLIX MaTepHAJIOB?

- Teopus XAMHUYECKONH KMHETHKH.

- 30HHAs TEOPHSL.

- Teopust OTHOCHTENBHOCTH.

- BomHOBas TEOPHS 3TIEKTPOMarHATHOTO U3JTyYCHHUSL.

4. Kakne cBoiicTBa NPHAAIOT NOJIYNPOBOIHHKAM JOHOPHbIE H AKIENTOPHbIE IPHMeCH?
- [IpounocTs.

- IIpoBOIIMOCTE CBOOOIHBIX 3apsAIoB 000X 3HAKOB.

- [IpoBoAUMOCTE CBOGOTHBIX 3apsiIOB OJJHOTO 3HAKA.

- IloBeImeHHOE CONPOTHBIICHAE TIPOXOXKACHHIO EKTPHUECKOTO TOKA.

5. CoeanHeHHE ABYX MOJIYNPOBOAHHKOBBIX MATEPHAJIOB ¢ IPOTHBOIOI0XKHBIM THIIOM
MPOBOIUMOCTH CJIYKHT JJIs:

- BripaBHHBaHUS NEKTPAYECKOTO IOTEHIHATA TI0 BceMY 00beMy BEINECTBa.

- Co3iaHus KaHAJIOB JIOKAJIEHOH NMIPOBOIMMOCTH Pa3IMIHOTO 3HAKa.

- Co3aaHus rpaHMIlBl 30H IPOBOJAMOCTH PA3IMYHOTO 3HAKA.

- [TomyyeHus MaTepHaioB ¢ HOBBIMH (PH3WHYECKHUMU CBOMCTBAMH.

6. AKnenTopHbie NPHMECH B MOJTYNPOBOAHHKAX CJIYKAT JAJIs:
- IlocTaBKY NONOXXHATENBHBIX CBOOOAHBIX 3apsIOB.

- [loctaBkH OTpHUIATENBHBIX CBOOOIHBIX 3apAIO0B.

- [lornomenust NONOXXUTENEHEIX CBOOOIHEIX 3apSHOB.

- [Tornomenust oTpULATENBHBIX CBOOOIHBIX 3apsIOB.

7. P-n nepexoa B nNOJIyNPOBOAHUKAX CJIYXKHT IS LleJ1eii:

- V301111 [TOBEPXHOCTH MOJTYTIPOBOJHUKOB OT BO3/ICHCTBUS BHEITHUX YCIOBHIA.

- Co3gaHus onTHYecKuX 3G PEeKTOB Ha MOBEPXHOCTH TIOIYIIPOBOIHHUKA.

- [Tony4enus 061acTH BEMECTBA ¢ AOIOTHUTETLHBIMEA 3IEKTPOGU3MICCKIMHE 3 deKTaMu.

8. Uem apeiidoBbiii TOK oT/IM4aeTcs OT UG Py3HoHHOr0?
- BeimuusOH.

- HanipaBnieHuem.

- MecToM BO3HUKHOBEHUS.

- 3HaKOM HOCHTEJIEH.

- [IpuaviHO BO3HUKHOBEHHH.

9. Kakasa maremaTH4ecKasi 3aBHCHMOCTb HCII0JIb3YeTCSl JJIsl AIPOKCHMANHNA TpadpuKoB
TOKOB B p-n nepexoae?

- OKCTIOHEHIAJIbHAS.

- Jluneinas.

- JlorapupMudeckas.

- CurycounanpHasl.



10. P-n nepexox mposs.isieT cBOMCTBA:
- UenyxTHBHEIE.

- EMxocTHEIC.

- PezonancHrie.

PEMTUHI-KOHTPOJIb 2

1. Kakne U3 pagnoKOMIOHEHTOB He OTHOCSTCH K MOJTYNPOBOAHHKOBLIM?
- quome!

- TupucTopsl

- )KKM wHOMKaTopsl.

- DNEKTPOHHBIE JTAMIIBI.

- MHKpOCXEMBI

- QeppHUTOBEIC CEPACUHUKH.

2. TTosrynpoBOAHUKOBBIE THOXBI CIYXKAT IJIS:
- YcuneHus Tokxa.

- YcuneHus HapsKeHUS,

- BempsmiieHust IEPEMEHHOTO TOKA.

3. TyHHe/IbHBIE THOABI CIYXKAT AJSA:

- PerynmupoBku ypOBHS NEPEMEHHOTO HANIPSKECHHUS.
- 'erepaumn nepeMeHHOro CHrHaa.

- U3mepenns ypoBHS IEPEMEHHOIO CUTHaNA.

4. CTabMIATPOHBI — 3TO:

- PamuosnemeHTH! A cTabUIu3aluy HaIpsHKCHUS,

- Bnoku s cTabMIH3alM| TOKA.

- bnoku nns crabumm3any 9aCTOTH HANPSKEHUS TUTaHNUS.
- PangnosnemMeHTHI Ais cTaOWIM3alMK TEMIIEPATYpPHBIX TAPaMETPOB PA3IHYHBIX
panuoyCTPOMCTB.

5. OcHOBHOE HCIIOJIBL30BAHHE NpH pacdeTe CXeM ¢ IOaYNPOBOAHHKOBBIMH JHOAAMH

HAXOUT XapaKTePHCTHKA:
- BoneT-dapagnas.

- AMmiep-BeGepHas.

- AMIUTHTY THO-4aCTOTHAS.

- BosbT-amniepHasi.

6. BeIcoko49acTOoTHRIE THOABI JOIKHBI 00J1a1aTh:
- Mansmvu rabapuTamMu B BECOM.

- Manoit 6apeepHOli eMKOCTBIO.

- Manbm npeienbHBIM AOITYCTUMBIM TOKOM.

- Masoif mromane0 HapyKHON ITOBEPXHOCTH.

7. BAnoIsipHbIE TPAH3HCTOPBI OTJIHYAIOTCS OT NOJIEBBIX TPAHIHCTOPOB:
- CTOMMOCTBIO.

- KonnyecTBOM BEIBOJIOB.

- BxogabM conmpoTuBNIEHUEM.

- CTpyxTypoOii.

- [Ipuntunamu paboTel.

- KomnuectBOM MOJYIIPOBOOJHUKOBBIX (bpaI“MeHTOB C pa3JINYHBIMHA THUIIAMH ITPOBOJIUMOCTH.



8. Cxemnl BrunI09eHHs TpaH3ucTOpoB ¢ OB, OK, OJ otiM4aloTest oqHa 0T Apyroii:
- O6muM 3TEKTPOIOM, TIOKITIOYaEMBIM K 3eMJIe (TTHTAHHIO).

- O6myuMy MPUHIANIAME H3TOTOBJIEHHUS MEKTPOIOB.

- OGImMMH TTPUHIMIIAMH OITMCAaHUS paboThI TPaH3UCTOPOB.

9. 3aTBOp MOJIEBBIX TPAH3HCTOPORB IS GHIOJISAPHBIX TPAH3HCTOPOB SABJISETCA AHAJIOIOM:
- ba3sl

- Konmnexropa.

- KopnycHOro BRIBOZA TpaH3HCTODA.

- OMuTTEpA.

10. TupucTopsl — 3TO BAPHAHT MOJIYNIPOBOAHAKOBOH CTPYKTYPbI:
- OgHOCIOHHOIA.

- JAByXCIOiHOIH.

- Tpexcrnolinoii.

-O6benHeHne ABYXCIOWHOM U TpeXCNOHHON.

- YeTpIpexcIOHHOM.

- [Iatucnoiinoii.

11. TupucTOpB! HCMOAB3YIOTCA B:

- YrpaBisieMbIX BBIIPIMHUTEIAX.

- CMecHuTeNsIX BBICOKOYAaCTOTHBIX CHTHAIIOB.
- Yeunurensx HanpsKeHHs.

- Cuerunkax I'elirepa.

PEATHUHI-KOHTPOJIb 3

1. IoayookKa MoJIyIpOBOAHUKOBBIX HHTETIPAJIbHBIX MHKPOCXEeM HCIIONb3YeTCsl B KA9eCTBE:
- AkTUBHOH pabouell cpeXbl.

- KOHCTpYKTHBHOTO 371eMEHTa AJIst KPEMICHUS aKTUBHBIX PaiH03IEMEHTOB.

- MicxomHOTO CBIpBS ISl U3TOTOBJICHUS PAAHOKOMIIOHEHTOB.

2. B mo/rynpoBOJHHKOBBIX HHTETPAJBHBIX CXeMaX TPAH3HUCTOPBDI:
- O6pasyrorcs B 00bEME TTOLTOKKH.

- HampuisiroTest Ha TTOUTOXKKY.

- [IpukpemsiioTes K TOJUIOKKE B TOTOBOM BHJIE.

3. Macka npy HCHOJIb30BAHHH MHUKPOCXEM CJIYKHT [JIf:

- HaneceHns MapkvpOBKH Ha KOPITYC MHKPOCXEMBIL,

- YrpomeHus pasMemeHns MEKPOCXEM Ha oOIeii meyaTHoH 1are.

- Hanecenns pucyHKa pa3iudHBIX CIIOEB COTTIACHO TOIIOJIONHH MUKPOCXEMEL.

4. AHAJIOTOBBIE HHTEIrpajJbHbIC MHKPOCXEMBI MOJIYIHIH CBOC HA3BAHHE H3-3a.
- AHaJIOTHH C COOTBET CTBYIOIIMMH pagHOCXCMaMH HA TUCKPCTHRIX JICMCHTAX.

- Ucrionp30BaHus aHAJIOTOBBIX CHTHAJIOB,

- Ucnons30Banus GOJBIIOTO YHCIIa aHATIOTHYHAIX BHYTPCHHHUX (bpaI'MGHTOB CXCM.

3. lu¢ppoBrie HATErpaJbHbIE MHKPOCXEMBI IOJYYHJIH ¢BO¢ HA3BAHHE H3-3a:
- Ucnonp30BaHus HCKMOYIUTENHO NHGPOBBIX 0003HAYCHUH] B KJIaCCH(HKAIIAM MX TUIIOB.



- Toro, uTo OHM IpeaHa3HaYEHB! 1711 COBMECTHON paboTHl ¢ pa3sHOO6PA3HEIMHE YCTPOHCTBAMH
U (POBOH HHIMKAIIHH,
- Ucrionb3oBaanyn nu)poBBIX CHTHAIOB.

6. B siormuecknx HHTErpajibHBIX CXEMaX PeaIH3yeTcs:
- Anre6pa byns.

- l'eomerpus JlobaueBckoro.

- JIuneitnas anrebpa.

7. B pyHKIHOHAILHOH 3JIEKTPOHHKE HCIIOIL3YIOTCH:

- HoBble QyHKIIUN U3BECTHBIX MHKPOCXEM.

- HoBrie u3mnueckye NpAHIMITE! TPU MOCTPOSHUH MHKPOCXEM.

- HoBrle pyHKIMM GJTOKOB, TOCTPOSHHBIX HA H3BECTHBIX MHKPOCXEMaX.

8. B 5/1eKTpOBaKYYMHBIX JaMIax HCIIOIb3YIOTCS:

- O PEKTHI IMUCCUH INMEKTPOHOB € KATOM4A.

- O dhexThI IMHCCHM HOHOB C aHOJA.

- DddeKTr B3aUMOIEHCTBHS Pa3THIHBIX JICKTPOMAarHUTHBIX IOJIEH B BAKyyMe.

9. B 31eKTpOHHOTY49eBBIX NPHOOpax UCHOJAbL3YIOTCH:

- Db deKThI yIIpaBIeHHSs Y3KUM TOTOKOM JJIEKTPOHOB.

- Db dexTI B3auMOCHCTBHS NOTOKA 3JIEKTPOHOB C JIydaMH CBETA.

- O dexThI MOSBICHUS NIEKTPOHOB B BaKyyMe IIpH BO3JICHCTBUY JIy4deH CBETa.

10. B uBeTHBIX KHHECKOMAX VIS CO3JaHHS Pa3INYHbIX BETOB HCIOJIL3YIOTCS:
- X¥MU4eCKH pa3IidIHbIE JJIOMHHOGDOPEHL.

- D7NeKTPOHHBIE JIy9H Pa3IMIHOM WHTEHCHBHOCTH.

- Berpoennsie cBeTOGUIBTPE OCHOBHBIX IIBETOB.

7. YAEBHO-METOAUYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIIAITIHHBI

OcHoBran gureparypa ( bubnmorexa Bnl'Y).
1. Dnexrponuxa [DnekTpoHus pecype] : Yueb. [Tocobue / A.C. Curos, B.U. Hedenos, A.A.
Iyka; [Tox pen. A.C. Curosa. - M. : Abpuc, 2012."
http://www.studentlibrary.ru
2. ®usuaeckue ocHOBEI 3nekTpoHukn/ CmupHOB H0.A., Coxonor C.B., Turos E.B.- M.:Jlans,
2013.- 560c. —elanbook.com.
3. OusuyecKre OCHOBBI JIMCKTPOHUKH: Yuebuoe mocobue / B.B. YMpuxun; Yuaukom Cepsuc. -
M.: Ansda-M: HUIT Uadpa-M, 2012. - 304 c.: wr.; ISBN 978-5-98281-306-0
http://znanium.com/

JlonoTHUTEIbHAS JINTEpaTypa.

1. DIIeKTPOHUKA U MHKpOCXeMOTexHuKa: Yueb.mocobue/ C.H.Umxma — M.: YMIIT XT.
2012- 424c. - http://www.studentlibrary.ru/book/

2. Mapuenko, A. JI. OCHOBBI 3/TeKTPOHUKA [DNeKTpOHHBIA pecypc] : YdebHoe mocobue A
By30B / A. JI. Mapuenko. - M. : JIMK Ilpecc, 2010. - 296 c.,

http://znanium.com

3. MarepranioBeIcHHE U TEXHOIOTHH JIIEKTPOHUKH: YueOHoe mocobue / B.U. Kanyctun, A.C.
Curos. - M.: HUI] UH®PA-M, 2014. - 427 c.:

http://znanium.com



OTtedecTBeHHBIE KYPHAJIBI:

e PamoTexHuka;

e PanoTEeXHHKA U JIEKTPOHHKA;

o [IpubopH! ¥ TEXHHUKA SKCIIEPUMEHTa;

e [{udbporas 06paboTKa CHTHAIOB.
PedepaTHBHBIE JKypHAJIBI:

e PamMOTeXHHUKA;

e OJIeKTPOHHUKA.

3apyOexHblIe Ky pHAJIBI:

e [EEE Transactions on Communications;
e IEEE Transactions on Signal Processing;
¢ IEEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIHHUILIMHBI

MarepraibHO-TEXHHYECKOE 00eCIeUCHHE TUCIUTUTMHEI BKIIOYACT:

. xadenpansHbie MyIbTUMeIRREEIE cpencTia (ayn. 301-3 u 335-3);

i HabOPHI CIaiA0B 110 BeeM JeKiusaM (oT 15 mo 20 caiiios 1o KaXkaoM NeKIHH);
. obopynoBanue crienau3upoBaHHo! naboparopu (305-3);

IIpameqanus:

1. Obmee 49wucI0 MOATOTOBIEHHBIX cnaitno Oonee 200, oHM €XKETOIHO PENAKTHPYIOTCA H
MOJIEPHU3UPYIOTCS B COOTBETCTBHH C PA3BUTHEM TEXHHYECCKOM M METOMYECKOH Oa3kbl.

Pa6ouas nporpaMMa QUCIMIUIMHEL COCTaB/IeHa B cOOTBeTCTBHHM ¢ TpeboBanusamu GI'OC BO no
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