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1.0EJIX U 3AJIAYU JUCIHIUAIIJIUHBI
1.1. Ileau AMCUMIIHHBI

ObecrnieueHne cTy1IeHTOB 0a30BBIMU 3HAHUSIMU, HABBIKAMU U TIPEICTaBIIC-
HUSIMU B 00J1aCTU pa3pabOTKH YCTPOHUCTB GYyHKIIMOHATLHON AJIEKTPOHUKHU
(YD) nns co3nanusi paguodIeKTPOHHBIX CUCTEM U KOMILIEKCOB

1.2. 3agauu ocBOeHUSA TUCIHUIIINHBI

N3yuenne (HU3MKO-TEXHUUECKHX OCHOB CO3JaHUS  DJIIEMEHTHOW 0asbl
YCTPOUCTB (YHKIIMOHATBHOU AMeKTPOHUKH; OCBOCHHE METOJA0B KOMITHIOTEPHO-
r0 MOJICTUPOBAHUS Y UCCICIOBAHUS YCTPOUCTB (DYHKIIMOHAILHOMN JIEKTPOHU-
ku; M3yuyeHne NPUHIMIIOB MOCTPOEHUS OCHOBHBIX CTPYKTYP M CXEMOTEXHUKA
Y®3; OcBoeHue METOJOB aHajdu3a M BHIOOpa MapaMeTpoOB U XapaKTEPUCTHUK
Y®3; OcBoeHNE METOAUK MPOCKTUpoBaHUS YDD il CO3MaHUsT pagruodJIeK-
TPOHHBIX CUCTEM U KOMIUIEKCOB Iepeaauyn nHpopMaruu

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

JucuunnuHa «YcTpolicTBa (PYHKIMOHANIBHON AIIEKTPOHMKU B PajaHo-
AJIEKTPOHHBIX CHUCTEMAX M KOMIUIEKCAX» OTHOCHUTCS K JMCUUIUIMHAM 4YacCTH,
dbopmupyemMoil yqacTHUKaMu oOpa3oBaTeIbHbIX OTHOIIEHUHN Osoka b.1 yueGHo-
ro IJIaHa.

3. HEPEUEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
o ANCIUIIJIMHE
4.
IIK-3. - CniocoOeH K MPOBEJACHUIO TUAarHOCTUKH U MPOBEPKU HA paboTOCIOCO0-
HOCTh TIPH DKCILTyaTalliM COCTABHBIX YacTed PaguodJIEKTPOHHBIX CHCTEM H
KOMITJICKCOB

Kovmnerenuus Pe3yabTaThl 00y4YeHUs1, XapaKTepU3yOLIue
chopMHUPOBAHHOCTH KOMIIETEHIIMHU

I1K-3 3HAaTh:

- Memoovl, cpedCcmea U YCi08us OUAeHOCMUKU,

- ANeOpUMMbl 8bINOIHEHUS ONepayuli no onpeoeneHur0 0OHol Ul He-
CKONIbKUX 83AUMOCEA3AHHBIX XAPAKMEPUCTNUK CBOUCME 00beKma,

- (popmbl npedcmagnenus OAHHBIX U MEMOObl OYEHUBAHUA MOYHOCMU,
00CMOBEPHOCMU Pe3VIbMAMO8.

Ymetp

- NpUMEHsIMb MemOOUKU OYEHKU MAKCUMAIbHOU S¢hpexmusHocmu
npoyecca OUAZHOCMUKU Ol NOLYYEHUS Pe3Vibmamos ¢ MUHUMATb-
HbLMU NOSPEUHOCMAMU,

- npoooumsv OUASHOCMUKY, NPO8epKYy HA pabdomocnocoOHOCmb U




OYEHKY d)yHKL{MOHaJZbHOZO COCMOSIHUSL COCMABHBIX Yacmell paduo-
QJIEKMPOHHbIX cucmem

Bnaners
-HAeblIKAMU NPOEKMUpO6arHUusl, pemornma u O6CJZinCMGGHM}Z cocCmdaeHblx
yacmeri paaLIOQJZeKmpOHHle cucmem




4. OFBEM JUCHUTIIMHBI (MOJIYJIS)

OO0mass TpyAOEMKOCTh JUCHUIUIMHBI «YCTpOMCTBa (PYHKIMOHAIBHOMN
AJIIEKTPOHUKU B PAAUOIIICKTPOHHBIX CUCTEMAX U KOMIUIEKCAaX» COCTaBIIIET S 3a-
YETHBIX €AVHULL.

Pacnpez[eneHHe TPYAOCMKOCTHU NUCHUIIIIMHBI 110 BUIaM 3aHATUM

OuHasi popMma o0yueHust

Bug yueGHol paboThI Bcero CemecTphl
4acoB 8
AyauTOpPHBbIE 3aHATHSA (BCET0) 90 90
B ToMm uncie:
Jlexin 36 36
[TpakTueckue 3austus (113) 18 18
JlaGoparopusie pabotsl (JIP) 36 36
CamocTosiTesibHasi paboTa 54 54
KypcoBoit mpoekT - -
KoHTposbHas paboTta - -
By npomMexXyTO4YHOM aTTECTalMy — 9K3aMEH 36 36
OO0m1as Tpy10€MKOCTh yac 180 180
3ad4. e/I. 5 5

5. COJAEPY)KAHUE JUCLHUTIIAHBI (MOY.JIST)

5.1. Coaep:xkanue pa3aesioB JUCHUILIMHBI U pacnpeaeeHue Tpya0eM-
KOCTH 110 BUIAM 3aHATHH

Ne HaumMeHoBaHue TeMBbI Conepxanue paszena Jlexn Ipax | Jla6. | CPC Bcee
/i 3aH. 3aH. ro,
yac
1 Benenue. Hauana [TonHsiTHe 0 PYHKIHMOHATBHO IIEKTPOHUKE, Tep-
(YHKLIMOHAIBHOM 2JIeK- | MUHOJIOTHUS, ycTpoiicTBa namstu. Knaccuduxarms 6 ’ 4 3 20
TPOHUKH YCTPOHCTB (DYyHKIMOHAIBEHO IIEKTPOHUKHI. Moje-
1 1pubopa QyHKIIMOHAIBHON IEKTPOHUKH
2 OCHOBBI ()yHKIIHOHAIIb- Ounznueckne 0CHOBBI (PYHKIIMOHAIBHOH aKyCcTO-
HOH aKyCTO3/1eKTPOHH- 3NEKTPOHUKH. JIMHAMUYIECKHE HEOJHOPOAHOCTH.
KU KonTtunyanbHsle cpenpl. ['eHepaTopsl JUHAMHUUE- 6 4 ] 3 26
CKHX HEOJIHOPOAHOCTEN. Y CTPONCTBA yIpaBIeHUs
JMHAMUYECKUMH HEOJHOPOAHOCTAMH. JleTeKTupo-
BaHME IUHAMUYECKUX HEOJAHOPOIHOCTEH.
3 IIpubops! pynkImO- JIunuy 3anepKku. Y CTpoicTBa YaCTOTHOH Cellek-
HAJIbHOH aKyCTO2JIEK- uuu. I'eneparopsl Ha [TAB. Vcunurenu. 6 4 8 8 26
TPOHUKH
4 Henuneiinsle ycrpoii- Odusnyeckue ocHOBBl. KoHBONBEBEpHI. Dyphe - mpo- 6 2 4 10 2
CTBa. IIECCOPEI
5 DyHKIMOHAIbHAS AU- ®dusnyueckre 0CHOBBL. [IMHaMHUECKUE HEOJHOPOA-
JJIEKTPUYECKasl JJIEK- Hoctu. Kontunyansnsle cpensl. I'eneparopsl au- 6 4 8 10 78
TpPOHHKA HaMHYECKHUX HEOJHOPOIHOCTEH.
6 [Tpubops! u ycrporicta | CroucTtbie CTPYKTYphL. YcrporicTa namsitu. [Ipo- 6 2 4 10 22




(YHKLIMOHANBHOM - LECCOPBL.
3JIEKTPUYECKOM DIIEK-
TPOHUKH

Kontpons 36

Hroro 36 18 36 54 180

5.2 IlepeyeHb J1a0OPATOPHBIX PadOT

Bunl
o O0Bvem
NeNo HaumenoBanwue 1abopaTopHON paboOThI 4ACOR KOHTPOJIS

1 HccnenoBanne mapaMeTpoOB W XapaKTEPUCTUK YCTPONCTB (PYHKIIHO- 8 OT4YEeT
HAJTPHOH aKyCTOAJICKTPOHHKH (YCTPOHCTBA YaCTOTHOH CENICKIINHN)

2 HccnenoBanue mapaMeTpoOB W XapaKTEPHCTUK YCTPOUCTB (PYHKIIHO- 12 OTYEeT
HAJTPHOW aKyCTOAICKTPOHUKU(JINHUH 3aJCPIKKH)

3 HccnenoBanue mapaMeTpoB W XapaKTEPHCTUK YCTPOUCTB (PYHKIIHO- 8 OTYEeT
HAJTBHON JMAJICKTPUUYECKOHN dJIEKTPOHUKH (YCTPOHMCTBA MAMSITH)

4 HccnenoBanue mapaMeTpoB W XapaKTEPUCTUK YCTPOUCTB (PYHKIIHO- 8 OTYEeT
HAJTBHON JTMAJICKTPUUIECKOH dTEKTPOHUKH (TIPOIIECCOPHI)

Hroro 36

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PA-
bOT) 1 KOHTPOJIBHBIX PABOT

He mpenycMoTpeHs! yueOHBIN MIITaHOM

7. OUEHOUYHBIE MATEPHA.IbI /151 IPOBEJEHUSA IPOMEXKY-
TOYHOM ATTECTAIIMM OBYYAIOIINXCS MO JUCHUTIJINHE
(MOJIYJIIO)

7.1. Onucanue nokasaresieil 1 KpUTepHeB OLICHUBAHUA KOMIIETEHIIUM
HA Pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLlEHUBAHUS

7.1.1 DTan TeKyuero KOHTpoJst
Pe3ynpraThl TEKyIIEro KOHTPOJISI 3HAHUA U MEXKCECCUOHHOW aTTECTAluU
OLICHUBAIOTCS MO CIEAYIOIEH CUCTEME:

«aTTeCTOBAH»,
«HEC aTTCCTOBaH».
Komneren- | Pesyabrarsi o0yyenns,, xa- Kpurepun ATTecTOBaH He arTecToBan
WHA | opmpoammosTs KoNTe- OUCHUBAHHS
TEeHIHH
IK-3 3HaTh: AxtuBHas pabora Ha | Beimonnenue pabor | Hebinmonnenue pa-
- METOJIbI, CPE/ICTBA U NPaKTHYECKUX 3aHSITHUSX, | B CPOK, IPEIYCMOT- | OOT B CPOK, IIpey-
YCIIOBUS AUArHOCTUKH; OTBEYaeT Ha TEOpETHYe- | PEHHBIH B pabOYMX | CMOTpPEHHBIH B pa-
- QITOPUTMBI BBITTOTHEHHS CKHE BOTIPOCHI porpaMmmax 604nx mporpamMmax

omneparuii mo onpejaese-
HHIO OJTHOM HMITH HECKOJIb-
KHX B3aHMOCBSI3aHHBIX
XapaKTEepUCTUK CBOMCTB
00BeKTa;

- (OpMBI IPeICTaBICHHUS
JIAaHHBIX ¥ METOJbI OIle-
HHUBAHMS TOYHOCTH, J0-
CTOBEPHOCTH pe3yJIbTa-




TOB.
Ymets Pemenne crannapTHbIX Brimonnenue pa- Heswinonuenue
- IPUMEHSATh METOIUKH MPAKTUICCKUX 3a/1a4 00T B CPOK, paboT B CPOK,
OIICHKH MaKCHUMaJIbHOM MPEYyCMOTPEHHBIN | TPEAyCMOTPEHHBIN
3¢ PEKTUBHOCTH ITPO- B pabouuXx mpo- B pabouux mpo-
1ecca JMarHOCTHKH JJIs rpammax rpammax
MOJIYYCHHS PE3YIIbTATOB
C MUHUMAJIbHBIMU TI0-
TPEIIHOCTSMH;
- IPOBOJIUTH JUATHO-
CTHKY, IPOBEPKY Ha pa-
60TOCTIOCOOHOCTD H
OIIEHKY (PYHKITMOHAIIb-
HOTO COCTOSIHMSI CO-
CTaBHBIX YacTel paauo-
JJIEKTPOHHBIX CUCTEM
Bnagets Pewenue npukiaaHbIx Brinonnenue pa- Hesbinonuenue
-HaBBIKAMH MIPOCKTHPO- 3a/1a4 B KOHKPETHOM 00T B CPOK, paboT B CPOK,
BaHUs, PEMOHTa U 00- peIMETHOU 00JIACTH, MPeLyCMOTPEHHBIN | MPeayCMOTPEHHBII
CITy’>KHBaHUS COCTaBHBIX B paboYMX Mpo- B pabo4MX Mpo-
gacTell pagno3IeKTPOH- rpamMmax rpamMmax
HBIX CHCTEM

7.1.2 JTan npoMe;KyTOYHOI0 KOHTPOJISI 3HAHUH
Pe3ynbTaThl MPOMEKYTOUHOTO KOHTPOJS 3HAHUM OLEHUBAIOTCS B 8 ce-
MECTpE MO CUCTEME:
«OTIUYHOY;
«XOPOLIOY;

«YOOBJICTBOPUTCIIBHO»

«HEYJOBIECTBOPUTEIBHOY

KomMnereHnmust

PesyabTaThl
00y4eHus,
XapaKTepH-
3ylommue
copmupo-
BaHHOCTH
KOMNeTeHIUN

Kpurepuu
OLICHMBAHUSA

OTJINYHO

Xopomuo

YaoBa

Heynosa

[1K-3

3HaTh: Tect
- METO/IBI,
cpeacTsa u
yCIIOBUS AU-
arHOCTHKH,
- aJNrOPUTMBI
BBINOJIHEHUS
omneparui 1o
ompeerne-
HHUIO OJTHOU
WJIN He-
CKOJIBKHX
B3aHMMOCBSI-
3aHHBIX Xa-
PaKTEPUCTHK

BrimonHenne Te-

cra Ha 90-100% | cra

BrimonHeHne Te-

Ha 80-90%

BrimonaeHne
Tecta Ha 70-80%

B Tecre menee
70% npaBuiIb-
HBIX OTBETOB




CBOWCTB
00BeKTa;

- (hopmbI
npejcTaBie-
HUS TAHHBIX
M METOJBI
OILICHUBAHUS
TOYHOCTH,
JIOCTOBEPHO-
CTH pe3yJib-
TaTOB.

YMmers

- IpuMe-
HSTH METO-
JTIUKA
OLIEHK!U
MaKCH-
MaJbHOU

s pexTus-
HOCTH
mporiecca
JTHarHO-
CTHKH IS
MOy YSHHS
pe3yibTa-
TOB C MU-
HUMaJIb-
HBIMH TIO-
TpeIIHO-
CTSIMU;

- IPOBO-
ITUTH JAa-
THOCTHKY,
MIPOBEPKY
Ha paboTo-
croco6-
HOCTh U
OIICHKY
(byHKIHO-
HaJIBHOTO
COCTOSIHUS
COCTaBHBIX
yacTe pa-
JTHODJICK-
TPOHHBIX
CHCTEM

Tect

Brmonaenne
Tecta Ha 90-
100%

Brmonaenne
tecta Ha 80-90%

Brmoaenne
tecta Ha 70-
80%

B Tecte me-
uee 70% mpa-
BHJIBHBIX OT-

BETOB

Bnanets
-HaBBIKAMH
MIPOEKTH-
poBaHus,
peMOHTa U
o0cIyX)u-
BaHUs CO-
CTaBHBIX
yacTel pa-
JINOBJICK-
TPOHHBIX
CHCTEM

Tect

Brmonaenne
TecTta Ha 90-
100%

Brmonaenne
tecta Ha 80-90%

Brmonaenne
Tecta Ha 70-
80%

B Tecte me-
uee 70% mpa-
BHJIBHBIX OT-

BETOB




7.2 IlpuMepHBIiH NepeYeHb OLEHOYHBIX CPeICTB (THIOBbIEe KOHTPOJIb-
Hbl€ 32JaHUS MM WHbIE MaTepHAJIbl, He00X0AMMBbIE IJI1 OLEHKH 3HAHUIA,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 IlpumepHbIii NepevYeHb 3aIaHUH A1l MOATOTOBKH K TECTHPOBA-
HMIO

1. AKyCTORNIEKTpOHHUKA — 3TO:

a) Hanpapnenue (pyHKIIMOHATIBHON MUKPOXJIEKTPOHUKH, OCHOBAaHHOE Ha
HCIIOJIb30BaHUU MTbE30AJIEKTPUUECKOT0 2P (DHEeKTa;

0) HampaBnenue QpyHKUIMOHAIBHOW MHUKPOAJIEKTPOHUKH, 3aHUMAIOLIEECs
npeoOpa3oBaHUEM ONTHUYECKHME CUTHAIOB B AJIEKTPUUYECKUE U AIIEKTPUUECKUX B
ONTUYECKHUE;

B) O0s1acTh HAYKN M TeXHUKH, M3YYAKOIIAsl M MCIOJIb3YIOLIAasi B3au-
MOJEeHCTBHE HU3KOYACTOTHBIX AKYCTHYECKHX BOJIH C YJIEKTPUYECKHUMH IO-
JIAMH M 3JIEKTPOHAMU B TBEP/bIX TeJax;

r) O6nacTh TeXHUKHU U3yyaromas npuMmeHeHus: AB (ynpTpa3Byka) B pa-
JTMORJIEKTPOHHBIX CHCTeMax 0O0pabOTKU M Tepenayu MH(POPMAIMOHHBIX CUTHA-
JIOB;

2. CgoiictBa AB, 00ycioBIMBarOIIME UX TPUMEHEHUE B PATUOTEXHUKE U
ANEKTPOHUKE:

a) OTHOCUTENBHO HU3KAsi CKOPOCTh PACIPOCTPAHEHHUSI, TPOCTOTA U BBICO-
Kast 3 PEeKTUBHOCTH BO30YKIEHUS B MTbE303JEKTPUUECKUX MaTepHAIIaX;

0) Bricokas yactoTa, BBICOKAsi CKOPOCTh PACHpPOCTPAHEHHUS;

B) IIpocrora u BbicOKasi 3P PeKTUBHOCTL BO30YXKACHUS B MbE303JICK-
TPUYECKMX MaTepHaIaxX, HU3Kas 4acToTa;

r) Beicokast ckopocTh pacpocTpaHeHusi, ObICTPOE 3aTyXaHHE;

3. BLUIT npexacraBnsieT coOoii:

a) IlepuoanuecKkyo CTPYKTYpy M3 BJIOKEHHBIX O/IHA B IPYIyI0 rpede-
HOK METAJLUIHYECKHUX 3JIEKTPOJA0B HA MOBEPXHOCTH NMbe303JIEKTPUKA;

0) Kanan pacnipoctpanenus AB;

B) [Ipubop s ycunenus AB;

r) [lepuoanueckyro CTpyKTypy U3 BJIOXKEHHBIX OJHA B JIPYTYIO0 IpeOCHOK
NbE303JIEKTPUKA U MOJIYIIPOBOIHUKA,

4. Ilepuon ctpyktypsl BIIII paBen:

a) Iloyi0BUHE JJIMHBI BOJIHBI;

0) /IBymM myiHaM BOJIH;

B) JlnvHe BOJHBI;

r) 3ajaeTcsi NpOU3BOJIBHO;

5. Cpenu uznenuit Ha [TAB GoJbITyr0 4acTh PhIHKA COCTABIISIOT:

a) JIMHuM 3aJ1ePKKH;

0) CeHcopsl;

B) [TonocoBeie GUIBTPHI;

r) lucnepcuonnbie GUIBTPHI;



6. lunaMuyeckast HEOJJHOPOAHOCTb MOXKET OBbITh JIOKAIU3UPOBAHA UITU
nepeMeIaThes o paboueMy 00beMy KOHTUHYaJIbHOM Cpeibl B pe3yJIbTaTe .. ..

a) B3aMMO/JACHCTBUA C PA3JIMYHbIMHM (PU3NYECKUMU NOJISAMU UJIHU TH-
HAMHYeCKUMU HEOJHOPOJIHOCTAMHM TAKOH Ke WJIU APYroi Gpu3nvecKou
NMPUPO/BI.

0) U3MEHEHUs B3aMMHOT'O PACIIONIOKEHHSI IBYX CpeJl

B) BHEIIIHUX BO3/ICHCTBUI

7. Mopenb npubopa GpyHKIMOHATBHON 3JIEKTPOHUKU COACPHKUT ... dJie-
MEHTOB

a) 3 sneMeHTa

0) 5 3J1eMeHTOB

B) 4 anemMeHTa

r) 7 3JIEMEHTOB

8. Bo Bcex mpubopax u uznenusx GyHKIMOHATHHON SJIEKTPOHUKH UC-
MOJIb3YIOTCSl JUHAMHUYECKNE HEOJHOPOIHOCTH PA3IMYHOTO BUIA U PA3TUYHOMN
bu3ndecKoi MpupoIbl. ITO ........ AJIEMEHT B MPEJJI0KEHHON Moienu mprubdopa
(byHKIIMOHATBEHOM SJIEKTPOHUKH.

a) 1-it aneMeHt

0) 5-1 pnemeHT

B) 2-ii BJIEMEHT

r) 1-ii 3J1eMeHT

9. B akyCTOREKTPOHHBIX YCTPOMCTBAX UCTIOJIB3YIOTCA ...

a) IMHAMHUYeCKHe HeOJHOPOAHOCTH aKyCTHYECKOH, AKyCT03JIEKTPOH-
HOM WIH AKYCTOONTHYECKOI NMPUPOBI

0) IMHAMHUYECKHE HEOJHOPOAHOCTH MATrHUTORJIEKTPOHHON MpUpoabl (pe-
30HAHCHI, BOJIHBI)

B) AMHAMUYECKHUE HEOJHOPOHOCTH ONITHYECKOU MPUPO/IBI

10. B mpubopax MarHuTOAJIEKTPOHUKH UCTIOIB3YETCH. . .

a) IMHAMUYECKHUE HEOJHOPOJHOCTH aKyCTHUYECKOW, aKyCTOAJIEKTPOHHOMN
WJIM aKyCTOONTUYECKOU MPUPOIBI

0) TMHAMUYECKHE HEOJHOPOIHOCTH ONITHYECKOM MPUPO/IbI

B) IMHAMHMYeCKHE HEOAHOPOJHOCTH MATHUTOYIEKTPOHHOMN NPUPObI
(pe3oHaHChI, BOJIHBI)

7.2.2 IlpumepHbIii NepevyeHb 3aJaHUH VISl PelleHUus] CTAHAAPTHBIX
3aga4

1. CpoiictBa AB, 00ycnoBauBaroe UX NPUMEHEHUE B PATHUOTEXHUKE U
DIIEKTPOHUKE:

a) OTHOCHUTEJIbHO HU3Kasl CKOPOCTh PacHpOCTPAHEHUS], IPOCTOTA U BBICO-
Kas 3¢ (HEeKTUBHOCTH BO30YKACHUS B IIbE30IEKTPUUECKUX MaTepHUaax;

©0) Bricokast yacToTa, BbICOKasi CKOPOCTh PaclpOCTPAHEHHUS;

B) IIpocrora m BbICOKasi 3PpPeKTUBHOCTL BO30Y:KIEHHS B Ibe30-
JJIEKTPHUYECKUX MaTepHaJiax, HU3Kasl 4acToTa;

r) Bricokas ckopocTh pacnpocTpaHeHusi, ObICTPOE 3aTyXaHUE;



2. SIBnenue npsiMoro nbe303¢pdheKTa 3aKI0YaeTCA B:

a) BO3HMKHOBEHUM Pa3HOCTH MOTEHUHMAJIOB NPH TeOMETPHUYECKOM
CKATHYM KPUCTAJLIA;

0) Ycunenun OAB cBepX3BYKOBBIM Apei(hOBBIM TOTOKOM AJIEKTPOHOB;

B) VI3MEeHEHUN reOMETPUUYECKUX pa3MepOB KpUCTaUia IPU MPUIOKEHUN
K HEMY Pa3HOCTHU MOTEHIIUAJIOB;

r) "OnexrponHoM" noraomieHuu AB;

3. SABnenue o6paTHOTO Mbe303¢d (PeKTa 3aKII0UACTCS B:

a) U3MeHeHMH reoMeTPUYECKMX Pa3MepPOB KPHUCTAJLIA NPH NPUIIO-
’KEHUM K HEMY Pa3HOCTHU MOTEHIHAJIOB;

0) "DnexTpornHoMm" noriomennu AB;

B) Ycunennn OAB cBepx3BYKOBBIM JPE(POBBIM MOTOKOM BJIEKTPOHOB;

r) BO3HMKHOBEHMM pPa3HOCTH MOTEHIMAJIOB MPU FEOMETPUUYECKOM CxKa-
TUU KPUCTAJLIA,;

4. Axyctudeckas BojiHa B DAY Ha MOBEPXHOCTHBIX BOJHAX BO30YKIaeT-
col:

a) BcTpeuHo-1mIThIphEeBBIM MPEe0Opa3oBaTenieM;

0) Bo BxoaHOM mbe3onpeoOpa3oBarese NpU Mogave Ha BXOJA Iepe-
MEHHOT0 HANIPSIKEHNS;

B) JIB>KEHUEM 3IEKTPOHOB B 3BYKOIIPOBOJIE;

r) Pa3HOCTBIO MOTEHIIMANIOB HAa IPAHUIIE THE30AIEKTPUKA U TIOTYIPOBOA-
HUKA,

5. Ilepuon crpykrypst BIUII pasen:

a) IloJioBUHE NJIMHBI BOJIHbI;

0) /IBym nymHaM BOJIH;

B) Jli1iHE BOJHBI;

r) 3agaeTcsi HpOU3BOJIBHO;

6. Bce Bubl AMHAMUYECKUX HEOTHOPOIHOCTEM reHEPUPYIOT, 00padaThi-
BAIOT WK XPAHIT UHPOPMAIIUIO B KOHTUHYAJIBHBIX CpellaX, KaK MpaBuio, B
TBEepIoM Telie. KoHTuHyallbHast cpefia sIBISETCS ... SJIEMEHTOM MOJIENH mpudopa
GyHKIMOHATIBHOM 3JIEKTPOHUKH.

a) 2-M 3J1eMEeHTOM

0) 5-M 3eMEeHTOM

B) 3-M 3JIEMEHTOM

r) 1-M 3neMeHToM

7. ... BIEMEHTOM MOJIENH MPrUOopa (HYHKIIMOHATEHOMN JIEKTPOHUKH SIBJISI-
€TCsl TeHEepaToOp JMHAMUYECKUX HEOJTHOPOIHOCTEH, MPEJHA3HAUYEHHBIN I UX
BBO/Ia B KaHAJI paCIpOCTPaHEHU, PACIIOI0KEHHBIN B KOHTUHYAJIBHOW CpeJie.

a) 1-m

0) 6-M

B) 3-M

r) 4-Mm

8. YCTpoicTBO ynpaBieHUs JTUHAMUYECKUMH HEOJHOPOAHOCTAMHU B TPaK-
T€ epeHoca NH(POPMAIIMOHHOTO CUTHAJIA WM B 00JIaCTH €r0 XpaHEHUs SBJISET-
Csl ... DJIEMEHTOM B MOJIENH NMpruOopa QyHKIIMOHATBEHOMN 3JIEKTPOHUKH.



a) 1-m

0) 4-m

B) 6-M

r) 7-M

9. BeiBog min cunThiBaHUE WHGOPMAITIH OCYIIECTBIISIETCS C TIOMOIIIBIO
JeTeKTopa. DTO YCTPOUCTBO MO3BOJISET MpeoOpa3zoBaTh MHPOPMAIIMOHHBIN Mac-
CHUB, CO3/IJaHHBIN TMHAMUYECKIUMHU HEOTHOPOTHOCTSIMHU, B MACCUB JBOMYHON WH-
dbopmaruu. JleTekTop ABASETCS ... IIEMEHTOM TUIIOBOW MOAEIN pudopa
(GYHKIIMOHATBLHOM 3JICKTPOHUKH.

a) 1-m

0) 2-m

B) 4-M

r) 5-m

10. ITAB saBnsitoTCsl HaNIpaBJICHHBIMYA BOJIHAMU, APYTUMHU CIIOBAMH,. . .

a) X aMILUTUTY/IA SKCIIOHEHIMAJIBHO YObIBAET C IIyOMHOI

0) UMEIOT HAMPAaBJICHUE PACTIPOCTPAHEHUS

B) HE 00JaaI0T CBOMCTBOM AU(PPAKITUU

') He 00J1a7al0T CBOMCTBOM HHTEp(PEepeHITUN

7.2.3 IlpumepHblil NepevyeHb 3aJaHUH IJIS PelICHUs] MPHUKJATHBIX
3agaq

1. InvHa BOJIHBI U31y4a€MOT0 CBETOJAMOIOM CBETA 3aBUCHUT OT

a) MOTOKa MHKEKTUPOBAHHBIX YEPE3 MEPEXO0/] HOCUTENEH

0) IIMPUHBI 3aNPELIEHHON 30HbI MOJYNIPOBOAHUKA

B) BEJTUYMHBI IPUIIOKEHHOTO K MEPEXOTY MPSIMOIO HAIPSKEHUS

2. Ilpu padote GhoTOIIEKTPUIECKUX TPUOOPOB B POTOBEHTUIILHOM pe-
KUME

a) BHEILIHEE HANPSHKEHUE HE MPUKIIAIbIBAETCS

0) Ha mepexo/ NOAAeTCH NPAMOE HATIPSKEHUE

B) Ha TIEPEXO0/] MOJAETCsl 00paTHOE HAMPSHKEHUE

3. Eciu n; — noka3zaresb NpeaoMIIeHUs Cep/ILIeBUHbBI CBETOBO/IA, a Ny —
MOKAa3aTelb MPEJIOMIICHHUS €r0 000JI0UKH, TO I HUX OYET BHIMOTHATHCS Clie-
TYIOLIEE YCIOBUE

a) n, > n;

0) n2 <m

B) N, —=—n; = 1

4. Ecnu B NONEpEeYHOM CEYEHHH ONTUYECKOTO BOJIOKHA YMEHbIIIEHHE T10-
Ka3aTeJs NPeJIOMIICHHSI OT LIEHTpPa K Kparo MPOUCXOAUT IUIABHO, TO 3TOT dJe-
MEHT —

a) JINHENHBIN CBETOBO/I

0) paccemBaroIINii CBETOBO/T

B) I'PAAMEHTHBIN CBETOBOJL

5. Co31aTh KUJKOKPUCTATUIMYECKUN UHANKATOP C U3MEHSIEMbBIM LIBETOM
STYCHKH MOYKHO, €CJIM MCII0JIB30BaTh 3P(HEKT

a) "tBucr-3¢gdexr"



0) "rocTh-X035MH"

B) llloTTkKNM

6. JIMMHHOBOJIHOBAS IPaHUIA CIIEKTPAILHON YyBCTBUTEIBLHOCTU (HOTOIM-
0J1a omnpeenseTcs

a) CKOPOCTBIO MOBEPXHOCTHOM peKOMOMHALINN

0) IIMPHHOM 3aNIpelIeHHOM 30HbI OJYNIPOBOJHUKA

B) BEJIMYMHOM MPHUIIOKEHHOTO K (POTOAMOY HANPSHKEHUS

7. Anst u3rotoBiaeHus: (OTOPE3UCTOPOB MPUMEHSIOTCSA

a) COOCTBEHHbIE TTOJYTIPOBOJHUKH

0) CerHeTodIeKTPUKH

I') CUJIbHOJIETUPOBAHHBIE MOIYTPOBOIHUKHI

8. Bosnbl JIsiBa 00/1a1a10T JUCTIEPCUEH U JIOKAIU3YIOTCS B CJI0€ TOJIIIIH-
HOU

a)d,>A

06)d,=2A

B)dy, <A

r)d,>A

9. lns nIeHOYHBIX MTpeoOpa3oBaTeseil 3eKTPOMAarHUTHBIX KoJeOaHui
BILIOTH 10 CBY-nnana3oHa UCOIb3yOTCS. . .

a) CdS, ZnS, ZnO

6) SiOz, ZnO, Sl’lOz

B) ZnS, CuO, MoOs3

r) CdS, S10,, CuO

10. Bpems 3anepxku curnana JI3 onpezensercs: U3 BbIpaKEHUS

a)t=2L/V,
0)t=L/V,
B)t=L/2V,
rt=15L/V,

7.2.4 IlpumepHbIi NepevYeHb BOMPOCOB /IS MOATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHBIM TUIAHOM.

7.2.5 IllpumepHblii NepevyeHb BOMPOCOB VISl MOATOTOBKH K IK3aMEHY
1. Yto Takoe GyHKIIMOHATIbHAS SJIEKTPOHUKA?
2. Yto Takoe aKyCTO3JIEKTPOHUKA?
3. Kakue cBoiictBa AB 00yClIOBIMBaIOT UX TPUMEHEHUE B PATUOTEXHUKE U
AIEKTPOHUKE?
4. B 4eM cOCTOUT MPEUMYLIECTBO UCHOIb30BAHUS TOBEPXHOCTHBIX BOJIH BMECTO
00BbEMHBIX?
5. Kakue s exTrl uccneayroTest B paMKax 3JIEKTPOAKYCTUKH ?
6. Uto Takoe "aKkyCcTo3neKTpuyecKun'"?
7. B ueM 3akiroyaeTcs siBI€HUE IpsIMOTo nbe303¢dexra?
8. B ueM 3akntovaercs siBI€HUE 0OpaTHOro mnbe3od3pdexra?
9. B ueM coctout 3¢ dext ycuinenus OAB cBepX3BYKOBBIM Jpei(POBBIM MOTO-
KOM 3JICKTPOHOB?



10. Yem B030OYyx)aaeTcsi akycTU4eckasi BoiHa B DAY Ha 00beMHBIX BOJIHAX ?

11. Kakue nbe30moaynpoBOIHUKN UCIIOIB3YIOTCS B MPOMBIIIIEHHOCTH ?

12. B yem 3akiroqaeTcst TpyAHOCTh MPaKTUYECKON peam3aruu 3G dexra ycue-
HUsl 00beMHBIX AB nipeiipoBbIM TOTOKOM 3JE€KTPOHOB?

13. Yem B0o30yxkaaeTCs aKyCcTHUECKast BOJIHA B DAY Ha MOBEPXHOCTHBIX BOJI-
Hax?

14. Yro npencrasmnsier coboit BIIITT?

15. Yemy paBen nepuon crpykrypsl BILITT?

16. B yeM cocTOUT Ti1aBHOE JOCTOMHCTBO DAY MOBEPXHOCTHOIO THUIIA?

17. Yto ucnonp3yeTcs B KauecTBE MaTepuasia MmoaynpoOBOIHUKOBOTO CJIOS B
DAY?

18. Kakue uzaenusi cocTaBIAOT O0MbIIYIO YAaCTh pblHKA MpuOopoB Ha [TAB?
19. IIpocTpaHCTBEHHBIE PEIIETKH.

20. I'pynnbl CHMMETPUU KPUCTAILIIOB.

21. Tenzop nedopmaruu u ynpyrux HanmpsHKCHHH.

22. IIpogosibHast ¥ monepeyHasi BOJHa.

23. 3akoH ['yka a1st ”30TPOIHOTO Tea.

24. PblneeBcKU€ BOJIHBI B U30TPOIHOM MOJYIPOCTPAHCTBE.

25. YpaBHEeHUE JBUKECHUS B aHU30TPOIHOU Cpe/ie.

26. BoyiHBI B aHU30TPOMHBIX CPEAAX.U B TbE303JICKTPUUECKOM MOTYNPOCTPaAH-
CTBE.

277.Pa3nuuHble TUIBI BOJIH B @HU30TPOIHBIX OJHOPOAHBIX CPElax.
28.3aBUCHUMOCTb TEH30POB YIIPYTUX, MbE30 U JTUIICKTPUUECKUX MOCTOSTHHBIX OT
aMIUTUTY/Ibl BXOAHOTO CUTHAJIA.

29.CpoticTBa napamerpudeckoro Bzaumoaeiicteus [TIAB B cpeze, oOnanaromeit
HEJIMHEMHBIMU CBOWCTBAMM.

30.JTuHuu 3a0EPKKU.

31 ITAB: nosocoBbie GUIBTPBI, PE30HATOPHI, YCTPOUCTBA (POPMUPOBAHUS U
CXATHUA CIIOKHBIX CUTHAJIOB.

32 Knaccuduxaiusi aHu30TPOIIHBIX CPE/I.

7.2.6 MeToauKka BbICTABJICHUS] OLIEHKH NMPH MPOBEACHUM MPOMEKY-
TOYHOM aTTecTalluu

DK3aMeH MPOBOJUTCS IO TECT-OMIIeTaM, KaXIbId U3 KOTOPBIX COJICPKHUT
10 Bompocos, 10 crangaptHbix 3ana4 U 10 npukianHbix 3ana4d. Kaxapid npa-
BUJIbHBIA OTBET HAa BOIIPOC B TeCTE olleHHnBaeTcs 1 Gamiom. MakcumaiabHOE KO-
JUYECTBO HaOpaHHBIX O0aoB — 30.
1. Onenka «HeynoBiIeTBOPUTEIIBHO» CTAaBUTCS B Clydae, €CJIM CTYJCHT
HaOpai meHee 16 0aoB.
2. OneHka «YIOBJICTBOPUTEIIHLHO» CTaBUTCS B Ciydae, €CIU CTYJACHT
Habpan ot 16 mo 20 6aios.
3. Ouenka «Xopo1o» CTaBUTCS B Clyyae, €cliu CTyJdeHT HalOpani oT 21 g0
25 0anoB.
4. Omnenka «OTINYHO» CTaBUTCS, €CIIU CTYACHT HaOpa oT 26 no 30 6awios.



7.2.7 IlacnopT OLIEHOYHBIX MATEPHAJIOB

Ne Kontpomupyemsie pasnme- | Kon  xoHTposnmpye- | HammenoBanue
n/n | a6l (TEMbl) TUCUUIUIMHBL | MOM  KOMIIETEHIIMH | OLIEGHOYHOTO CpEJ-
(unu ee yacTH) CTBa

1 Brenenue. Havana ¢ynk- | I[1K-3 Tecr, AK3aMEH,
LIMOHAJIbHOM AJIEKTPOHUKHU YCTHBII 0Npoc

2 OcHoBbl  (yHKIMOHATE- | [TK-3 Tecr, AK3aMEH,
HOM aKyCTORJIEKTPOHUKHU YCTHBII 0Npoc

3 [Tpuboper ynxumonans- | [TK-3 Tecr, HK3aMEH,
HOW aKYCTORJIEKTPOHUKHU YCTHBIN OIpPOC

4 Henuneiinbie ycrpoiictsa. | [1K-3 Tecr, DK3aMEH,

YCTHBIN OIIPOC

5 OyHKIUOHAIbHAS - | [TIK-3 Tecr, 9K3aMeEH,
ANEKTPUYECKAsT 3JIEKTPO- YCTHBII 0npoc
HUKa

6 [Ipuboper u ycrtpoiictsa | ITIK-3 Tecr, DK3aMEH,
GyHKIIMOHATBHOM - YCTHBIN ONIPOC
ANEKTPUYECKON 3IEKTPO-
HUKH

7.3. MeToauveckue MaTepualibl, onpeaesiiomue Npoueaypbl oleHu-
BaHMsl 3HAHUH, YMEeHUI1, HABLIKOB U (UJIH) ONBITA JAeSITeJILHOCTH

TectupoBanue ocymecTBIseTCs, JIMOO MPU MOMOIIN KOMIBIOTEPHOU CH-
CTeMBbl TECTUPOBaHMs, JHOO C HUCIHOJIb30BAaHUEM BBIJAHHBIX TECT-33JaHUN Ha
OymaxkHoM Hocutene. Bpems tectupoBanus 30 MuH. 3aTe€M OCYIIECTBIISICTCS
IIPOBEpPKa TECTA HK3aMEHATOPOM M BBICTABIIAECTCS OLEHKA COIVIACHO METOJIUKH
BBICTABJIEHUS OLICHKU ITPU MPOBEAECHUN TPOMEKYTOUHOM aTTECTALMH.

Pemenue cTaHAapTHBIX 3a/1ad OCYUIECTBISIETCS, JIMOO MPU MOMOILIU KOM-
NBIOTEPHON CUCTEMbI TECTUPOBAHUS, JTMOO C UCIOJIb30BAHUEM BBIJJTAHHBIX 3324
Ha OymakHoM Hocutene. Bpems pemenust 3agad 30 MuH. 3aTeM OCYIIECTBISET-
Csl TPOBEPKA PEIICHUS 3a/1a4 SK3aMEHATOPOM U BBICTABJISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPU MPOBEAECHUU IPOMEKYTOUYHOM aTTeCTALIUH.

Pemenue npukiagHbIX 3a/1ad OCYIIECTBISETCA, TUOO MPHU MOMOIIH KOM-
NBIOTEPHON CUCTEMBI TECTUPOBAHUS, JTUOO C UCIOJIb30BAHUEM BBIJJAHHBIX 33124
Ha OymakHoMm Hocutene. Bpems pemenust 3anad 30 MmuH. 3aTeéM OCYIIECTBISET-
Csl MPOBEPKA PELICHUS 3a1a4 9K3aMEHAaTOPOM U BBICTABJISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIEHUS OLICHKU IIPU IPOBEAECHUU IPOMEKYTOUYHOM aTTECTALNH.

3amuTa KypcoBOTO IMPOEKTa OCYIIECTBISIETCSI COIVIACHO TpPeOOBaHMSIM,
MPEABIBISIEMBIM K pad0Te, OMMMCAHHBIM B METOIMYECKUX MaTepuanax. [Ipumep-
HOE BpEMs 3alIUThl HA OJHOIO CTyAeHTa cocTasiisieT 20 MUH.




8 YYEBHO METOJANMYECKOE U TH®POPMALIMOHHOE
OBECIHEYEHME JJUCIIUIIJINHBbI

8.1 Ilepeuenb y4eOHOIl JUTEPATYpPbl, HEOOXOAUMON Al OCBOCHHUA
AUCHHUILIMHBI

7.1 PekoMeHayeMas JInTepaTypa

No | ABTOpBI, COCTABH- 3arnaBue L T'oabl OobecnieveH-
n/m TeJIn 30aHus. HOCTh
Bun
u3aa-
HHA
7.1.1. OcHoOBHAasi INTEpaTypa
7.1.1.| Illyka A.A., DNEeKTPOHUKA 2008
1 reyar.
7.1.2. JlonoJIHUTEIbHAS JIUTEPATYpa
7.1.2.| KpaBuenko A.® ®duzndyeckre 0OCHOBBI GYHKIMOHAILHON DAIEKTPOHUKH 2000
1 reyvar.
7.1.2.] Consnuk C.IL [epcniekTuBHbIEe HaNpaBiIeHUs QYHKIHMOHAIBHON 2009
2 MHUKPORJICKTPOHHUKH revar.

8.2 Ilepeuenbr HHGOPMAIMOHHBIX TEXHOJOIWH, UCIOJb3yeMbIX NPH
OCYLECTBJICHUH 00pa30BaTeIbHOI0 Npouecca mo AUCHHUILIMHE (MOIYJIIO0),
BKJIIOYasi NlepevYeHb JUIEH3UOHHOI0 NMPOrPpaMMHOro odecrne4eHusi, pecyp-
COB MH(OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOHN ceTH «HTEepHET», coOBpe-
MEHHBIX NMPO(eCCHOHANBbHBIX 0a3 JaHHBIX U HH(POPMALMOHHBIX CIIPABOY-
HBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer.

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOINMASA
JJIAA OCYIMECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA

JInst mpoBeieHus JIGKIIMOHHBIX 3aHATHH HEOOXOIMMa ayIuTOpHs, OCHA-
IICHHAs TUIAKaTaMH U TIOCOOUSIMH IO MPO(HUITFO.
Komnerorepusiit ki1ace B aya. 229/3.

10. METOAUYECKUE YKA3AHUS JIJ1S1 OBYYAIOLLMXCS MO
OCBOEHMIO JUCLUTIJIMHBI (MOYJIST)

[To nucuuminHe «YcTpoicTBa (PyHKIIMOHAIIBHOW JIEKTPOHUKH B PajIvio-
3JIEKTPOHHBIX CHUCTEMAX M KOMILICKCAX» YUTAIOTCS JICKIIMH, MIPOBOJATCS Mpak-
TUYECKHE 3aHSTUS, BBITIOJIHACTCA KypCOBOM MPOEKT.

OCHOBOM M3y4€HUS TUCHUIUIUHBI SIBISIOTCS JICKIIMH, HA KOTOPBIX M3JIa-
raroTcsi HauboJiee CyIIECTBEHHbIC W TPYJHBIE BOMPOCHI, a TAKXKE BOIPOCHI, HE
HaIlleIITe OTPAXKEHUS B YUEOHOM IUTeparype.




JlaGopaTopHbie pabOThI BBINOJHSAIOTCS Ha JaOOPATOPHOM OOOPYAOBAHHUU
B COOTBETCTBUU C METOAMKAMH, MPUBEAECHHBIMU B YKa3aHUSX K BBIIIOJTHEHUIO

pabor.

[IpakTiyeckue 3aHATUS HAIpaBJICHbl Ha MPUOOpPETEHUE MPAKTHUECKUX
HABBIKOB YCTPOMCTB (hYHKIMOHAIBHOM AJIEKTPOHUKHU U TOJATOTOBKHU pedepaTos.
3aHATUSA TPOBOJATCSA ITyTEM PELICHUS KOHKPETHBIX 337a4 B Ay JUTOPHUH.

bospiioe 3HadeHHWe IO 3aKPEIJIEHUIO U COBEPLICHCTBOBAHWUIO 3HAHUM
UMEET caMoCTOsITeIbHasl paboTa cTyneHToB. MHpopmalmio o Bcex BUIaX caMo-
CTOSITENIbHON PabOThI CTYJEHTHI MOTYYAIOT HA 3aAHATHUSX.

OcBOEHME NTUCUUILIMHBI OIIEHUBAETCS HA DK3aMEHE.

Bun yaeOHbIX
3aHIATHU

JleaTenbHOCTh CTyIEHTa

Jlexuus

Hanucanne koHcnekTa JICKIHIA: KPaTKO, CXEMaTHYHO, MOCIIE0-
BaTEILHO (PMKCHPOBATH OCHOBHBIC TTOJIOKEHUS, BBIBOABI, (hopMy-
JHUPOBKH, OOOOIIEHUS; IMOMEYaTh Ba)XHBIC MBICIH, BBIICIATH
KIIIOYEBBIC CJIOBAa, TEPMHHBI. [IpoBepka TEPMUHOB, MOHSITHHA C
TIOMOIIIBIO SHIMKIIOTIENH, CIIOBAapeld, CIPAaBOYHUKOB C BBIMHCHI-
BaHHEM TOJKOBaHUH B TeTpans. O003HaYCHNE BOMPOCOB, TEPMU-
HOB, MaTepuaia, KOTOPhIE BBI3BIBAIOT TPYIHOCTHU, IIOMCK OTBETOB
B pEKOMEHyeMol uTepaTtype. Ecinmu camocTosTensHO HE yaaeT-
csl pa3zoOpaThCsl B MaTepuaie, HeooXoauMo chOopMyIUpOBaTh BO-
IPOC U 3aJ1aTh MPETOAABATEIIO Ha JICKIIUU WM Ha TPAKTHYECKOM
3aHSATHUH.

[IpakTrueckue
3aHATUSA

KoHcriekTrpoBaHue peKOMEHAYEeMbIX HMCTOYHHKOB. Pabota ¢
KOHCIIEKTOM JICKIIUM, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BO-
npocam, MPOCMOTP peKoMeHayeMor auteparypsl. [IpociymimBa-
HUE ayIWO- W BHUJEO3AIIMCEN MO 33aJlaHHOM TEME, BBIITOJIHCHHUE
pacueTHO-TpaUIECKUX 3aIaHM, PEIICHHE 3a7ad 10 aJITOPUTMY.

IloaroroBka k
DK3aMEHY

[Ipu moAroToBke K dK3aMeHy HEOOXOJMMO OPUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKLIMM, PEKOMEHAYEMYIO JINTEpaTypy U pELICHHUE
3a/1a4 Ha MPAKTUYECKUX 3aHSITHUSX.
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